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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayOI€HHOM YPOBHE OCHOBHOI 00pa3oBaTelbHON MPOTPaMMBI, MPEICTaBICHHBIX
B ®I'OC 000, a Takxke ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenoaBanus yueoHoro npeamera «Duszmkay.

CopnepxkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMxXca K Oojee TIyOOKOMY
OCBOCHHUIO (IM3MUYECKUX 3HAHUI, W Ha (QOPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOywatonmuxcsa. B mporpamve 10  (U3MKE  YYUTHIBAIOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COAECPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

®uzrka SBISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4YaeMbIX XUMHEH, Ouoiorueu, actpoHomued u QGU3HIECKON
reorpadueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
NpeNoCTaBsAeT HaumboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHU, TO €CTh CII0C00A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MYECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yuenne ¢uisnku Ha YriayOJE€HHOM YpOBHE TMPENOJaracT YBEPEHHOE
BJIaJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIIMHU
€CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTYYCHUS BBIBOJIOB.

[lenn wusyuenus GU3MKH HA YPOBHE OCHOBHOTO 00ImIero o0Opa3oBaHUs
onpenenensl B Konmenmuu mpenomaBanus ydeOHoro mnpenMera «®Duszmka» B
oOpa3oBarenbHbIX oOpraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcra npocsemienus Poccuiickoit @enepannu (poTokoa ot 3
nexadps 2019 r. Ne I[1K-4BH).

Lenu n3ydyenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABJICHUA O HAYYHOM METOJIE MO3HAHUS W (HOPMHPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpoOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUsS OCHOB
CTpOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHUpoBaHUEe YMEHUW NPUMEHATH (U3NYECKUE 3HAHUS U Hay4yHbIC
JIOKA3aTeNIbCTBA JJIs1 OOBSICHEHUSI OKPYKAIOITUX SIBJICHHI;,

dbopMHUpOBaHUE TIPEACTABICHUA O pONM (PU3UKK 171 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAIBHOW  JICSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKAa K
TanbHEHIIIeMy 00yUIEHHUIO B 3TOM HAlPaBJICHHH,

dbopMHpOBaHWE TOTOBHOCTH K JalbHEUIIEMy HW3y4YeHHUIO (HU3MKu Ha
yrayOn€éHHOM YpOBHE B paMKax COOTBETCTBYIONIMX Mpoduield oOydeHHs Ha
YPOBHE CpEeIHETO 00I1Iero 00pa3oBaHuUsl.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

npUOOpETEeHNE 3HAHUN O JUCKPETHOM CTPOCHHUM BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MPUOOPETCHUE YMEHUN aHAJIU3UPOBATh U OOBSACHATH (PM3UUICCKHE SBJICHUS HA
OCHOBE M3Y4YEHHBIX (PH3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUSCTBEHHBIX 3a/1a4, TPEOYIOITNX
CO37aHUSl W UCIIOJIb30BaHUSI (PU3MYECKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIE 33]1a4H;

pa3BUTHE HCCIEAOBATCIIbCKUX YMEHUW: HAOMIOAAaTh SIBICHUS W HU3MEPSTh
(bu3MYecKue BEIMYMHBI, BBIIBUTATh THIIOTE3bl U TpEjIarath SKCIIEpUMEHTATbHBIC
CIIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M TIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHUSI, AHATTM3UPOBATD MOJTYYECHHBIC IAHHBIE U JIETIATh BHIBOJIBI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIeil (U3HNIECKOTO COep KaHMUS,
BKJTFOYAsi MHPOPMAITHIO O COBPEMEHHBIX JTOCTHKCHUAX (DU3UKU, MHTCPIIPETAIUS U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cdepamu MpoPECCUOHAIBHON NeATeTLHOCTH, CBI3aHHBIMH C
GbU3NKON, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
(bU3NYEeCKON HAYKH.



Ha wusyuenue ¢usuku (yrmyOnéHHBIH ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 ugacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Hemento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

®dusuka — Hayka 0 npupone. SIBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOUAIOLIUE MEXIpeIMETHbIe CBs3M). Pu3nueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, MIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuUIBl (U3NYECKUX BETUYHH.
U3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocTts n3mepenuil. [lpaBuiia Oe3omnacHoro Tpyaa npu padore c
71a0opaTopHbIM 00OpyIOoBaHUMEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HabmogaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHn4ueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

®dusnueckre npubOpel U MHpoLeAypa HPSAMBIX H3MEPEHUN aHAJOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHne UEHbI IeJIEeHUs IIKaIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue paccTosIHUN.

N3mepenue miomaan u o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHH.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Teld. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BELIECTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHune wuactuil BemecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM CTpoeHneM. OcoOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Hab6nronenue sBiieHmiA, 00BICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
YaCcTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOZOM PSZIOB (C UCTIOIb30BaHuEeM QoTorpaduii).

OneITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. /IBuskeHne U B3aUMOJAEMCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJeHHE KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Tten. Ckopoctb. CpenHsis CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKEHUS.

['paduku 3aBucCMMOCTEM BETUYMH, OIUCHIBAIOIIUX JABWXKeHHe. OO1ume
MOHATUS 00 OTHOCHUTENIBHOCTH JBWXKeHUs. CloKeHHEe CKOpOCTeH Uit Tell,
JBIOKYIIUXCS MMApaIeNbHO.

SlBnenne unHepuMM. 3aKOH HMHEPUMHM. B3aMMoAenCTBHE TeN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JIBHXKEHHUs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyNaTeIbHOM JBWXEHUU. [lnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIICHHE TATOTEHUS U CUia
TsokecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuia TpeHUsl.
TpeHne CKONbXKEHUST U TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKEHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEWHOTO JBUKEHUS.

HaGmroienue siBeHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEI.

CnoxeHue CUJl, HallPaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopuwie pabomul u onvimaol.



OrnpeneneHrue CKOPOCTH PaBHOMEPHOTO ABMIKEHHS (IIapvKa B KUAKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapukKa IIo
HAKJIOHHOU ITOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivi)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

OnbITel, TEMOHCTPUPYIOLINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS TIOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, JKMAKOCTEH U ra3oB.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JaBrnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3a OT O00bEMa W TEMIIEpPATYPHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH [lackans.
[THeBMaTHYeCKHE MAILIUHBI.

3aBUCUMOCTh  JAaBJIEHUSI  KUIAKOCTA  OT  I[JIYOMHBI  MOTPYXKEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiaudeckue
MeXaHU3Mbl. VCronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3aylHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBrE KUAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. Y clIOBUE BOSHUKHOBEHHUS BHITAJTKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne necTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHMOCTD BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHIKOCTh
YacTH TeJia U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEN: IJIaBaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEJO B
JKUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHE
€€ rpy30N0AbEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JjIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCIACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXxaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUS pblyara K OJOKY. «30510TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas oHeprus. KuHeTmueckas ¢ TOTEHIMAJIbHAS SHEPrusl.
[IpeBpaiieHre OTHOTO BUIA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HakIIOHHOW MIIOCKOCTH.

N3y4yenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIPYTOCTU MPHU MOABEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAaHUYECKON SHEPTUH.

8 KVIACC

Pasznea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.



Monenn TBEPAOro, >KUIKOTO M Ta3000pa3HOrO COCTOSIHMM BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyM MOJy4eHUs HCKYCCTBEHHBIX anMa3oB. OObsSCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATsSI)KEHHE, CMAauyMBaHUE, KaIWUISIPHBIC
ABJICHHs. TeIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ra3a oOT
00BbEMa, TeMIepaTypsl.

Temneparypa. CBsA3p TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI 4acTUll. TemneparypHsble IIKaJbI.

BuyTtpennss osHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEPIHUU:
TeIIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPENAYH:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3ydeHUE. Buapl Terionepenauu B MpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLECCOB.

KonnuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIJI0Boe paBHOBecHe. 3akoH HploToHa-PruxmaHna. YpaBHEHHE TEIIOBOTO OajlaHca.

[InaBieHHE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIECTB. Y IE€JIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIUVIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
atMocepHoro nasieHus. HachlllleHHBI M HEHaCBIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel padotsl TerioBeix aBurateneit. KIIJ TeruioBoro nBurarens.
TerioBple ABUTATEId M 3alIMTA OKPYXKAKOIIEH cCpeapl. TennoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHHUS W NPEBPALICHUS DHEPIMU B MEXAHUYECKUX WU TEIIOBBIX
IIPOIIECCAX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenne nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaMWUISIPHBIX SIBICHUU.

Habiro1eHue TenaoBoro paciiupeHust Ted.

M3MmeHeHne naaBiieHUs ra3a MpU HU3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIAXKJECHUU.

[IpaBuita u3MepeHUs TEMITEPATYPBI.

Bunbl Teronepenaym.

OxJnakJieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnH paObOTbl BHEIIHUMH CHUJIAMH.

CpaBHEHUE TEIUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.



HaOnronenue kuneHus.

HaOnronenune nocTostHCTBA TeMIEpaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

OneIThl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOMW COJIA MJIM caxapa.

N3mepenue TteMmeparypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBI.

OnpiThl MO HaOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPJIBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3yXa B OAJTOHE HIIPUILA.

HccnenoBanne 3aBUCHMOCTH JABJICHHS BO3AyXa OT €ro oo0béma #
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayu U padboThl BHEUTHUX CHUJI.

HccnenoBanuie sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstuer BOJIBL.

OmnpeneneHue KoJUYecTBa TEIJIOThI, MOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Omnpenenenue yaenbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHONW TENIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH siekTpudeckoro nosist. IlpuHomn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TOJYHPOBOJAHUKHU. 3aKOH
COXPAHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOrO TOKa (TETJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1emnb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIE€NU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IeJIbHOE



CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma Juist ydactka uenu. I[locnegoBaTenbHoe U
napajuiebHOE CoeIlMHeHHE TPOBOAHUKOB. DJIC B ey NOCTOSHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heauaennsie 3j1eMEHTEL.

PaGota #u MOIIHOCTH dJEKTpUUYECKOro ToKa. 3akoH Jlxoyns-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe o€ 3JeKTpudyeckoro Ttoka. OnbeiT  Amrmepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
OpOBOJHUK ¢ TokoM. Cuyma Ammepa UM omnpefeleHne €€ HalpaBIeHUs.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHHE >SIEKTPOABUIATENICH B
TEXHUYECKUX YCT-POMCTBAX U HAa TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
ONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJOTHYECKHE
po0JIeMbl 3HEPreTUKU. TOIIMBHBIE AIEMEHTHI U AJIEKTPOMOOHIIH.

Jlemoncmpayuu.

DNeKTpU3aLus TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B M B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CWIOBBIX JIMHUM DJJIEKTPUYECKOTO IOJNS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOJHUKH U TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUM TOK B KUJKOCTH.

["a30BbIi1 pa3psi.

M3mepeHne CUilbl TOKa aMIIEPMETPOM.

W3mepeHne d1eKTpUIeCKOTO HAIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3eIEHNUs ITOJI0COB MarHUTa.

MonenupoBaH1e€ MarHUTHBIX MOJIE MOCTOSTHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHoOe 1osie Toka. DJIEKTPOMArHHuT.



JlelicTBE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTpOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTrE€HEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IO HAa MNPOBOAHUKH U
JTVRJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOTO CONPOTHBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka mpaBuia CJIOXKEHHUS HANPSDKEHUM TpU  MOCIEI0BAaTEIHLHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBWia Mg CUJIbl TOKa NPU MApaUICIbHOM COEOUHECHUH
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeinoaHeHUs 3aKkoHa OMa /1S IOJIHOM LIEH.

N3yyeHue BOJIbTaAMIIEPHBIX XapaKTEPUCTUK HEIMHEWHBIX JIEMEHTOB (JIAMIIBI
HAKAJIMBAHMS WJIH MTOJYITPOBOIHUKOBOTO TNOAQ).

Omnpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

Onpenenenue KII/] narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU UX OOBEIUHEHUU U
pazziejeHuN.

HccnenoBanne neMCTBUS SIIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUsS TOKA B KaTyIIKE U OT HAIMYHUS
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue aeiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl JJIEKTPOIBUTATEs.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl O UCCJIENOBAHHUIO SIBJIEHHUA 3JEKTPOMAarHUTHOM  MHAYKIUH:
UCCJIeI0BAHNE U3MEHEHU 3HAUCHHUS U HaIlPaBJIEHUS UHAYKIMOHHOTO TOKA.



9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CHocoObl OMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOMM4YHbIN, rpaduueckuit, anamuTuaeckuit. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHIKECHHUS.

BekTopHbI€ BEIMUMHBI, ONEpaLMK C BEKTOPaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEPUAIBHOM TOYKH, NEPEMENIEHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBM>KeHUEe. HepaBHOMEpHOE NPSMOJIMHEHHOE JIBUXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia MPU HEPABHOMEPHOM JBUKECHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHENMHOE JBWKECHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpEeTallv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MyTH U
MEPEMELICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOLIEHHOTO MO/ YTIOM K TOPU30HTY.

JIBUKEeHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpallleHus Mpyu PaBHOMEPHOM JBUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIIAs CUa.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBr>KeHME TEN MO OKPYKHOCTH MOJ IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m nmoapéMHas cuna Kpbula. COBpEMEHHBIE JIETATENBbHBIC
anmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BMoKEHHE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. J[BUYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTh M EPETPY3KH.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEpAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsixecTn.

Nmnynec Tema. W3meHenune wumnynbca. KMmnoynse cuibl.  Yopyroe u
HEYyIpPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu U paboThl. [loTeHInanpHass YHEPTUs TeNa, MOIHATOTO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SJHEPrus CxKaTtou npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEpPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpayuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tela OTHOCHUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHUE MyTed M TPAEKTOPUW JIBMOKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HabGnronenue nBm>KeHus Tela Mo OKPYKHOCTH.

HabGmronenne MexaHWYEeCKUX SIBIICHUM, MPOUCXOJSIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUABHBIX CUCTEMAX KaK IMOJATBEPKICHUE NPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TEJ.

N3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIl.

CoxpaHeHue UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa IPU YIIPYTOM B3aWUMOJICHCTBUU.

HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHue dHEepruu Ipu ABUKEHUH Tella MOJ ACHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBYDKCHUS IApUKA WIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapUKa MO HAKJIOHHOW IUTIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JIBDKEHHHM IO
HAaKJIOHHOU IUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCS KaK PsiJl HEYETHBIX YHCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanuie NBHKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanune 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MIPYKUHE, OT
CTeTnieHU epopMaIiiy MPy>KUHEI.

Omnpenenenue pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
WCIIOJb30BaHUEM HEMOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawllue KoJieOaHus.
Boinyxiennblie konedanus. Pezonanc.

MaremaTnduecknii 1 NPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHeprum mnpu
K0JIe0aTeIbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. J[JmHa BOJTHBI U CKOPOCTh €€
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. Pacrnipoctpanenue um otpaxkeHue 3Byka. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. WMudpa3sByk u yinbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel MO JNEUCTBHEM CHIBI TSOKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmroieHre BoIHYKICHHBIX KOJICOaHUM U pe30HaHCa.

PacnipocTpanenue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJICIIH).

HaGmronenune nuntepdepeHuu u 1uppakiiuv BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThl U NMepUojia KojaeOaHni MaTeMaTUYECKOTO MasTHHUKA.

Onpenenenre 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoja KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEepHOJa KOJeOaHUW TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUHN MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DneKkTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana 3JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJH JJIsI COTOBOWM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
cBeTa: MHTephEepeHIns U AUPPAKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onbpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pa3zgea 11. CBeroBblie siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOE pacnpocTpaHeHue cBera. 3arMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
n300pakeHuit, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesioMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHue MOTHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOZAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm mnyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHKPOCKONAa M Teneckona. [7a3, Kak oONTUYEecKas cucTema.
bim30pyKocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CHEKTpaJbHBIX IBETOB. J(Mcnepcus cBeTa.

Hemoncmpauuu.

[IpsimonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300paxxeHU B MIIOCKOM 3€pKaJe.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenp riasa.



PasnosxeHue 6enoro cBeTa B CIEKTP.

[Tomryuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyeHue CBONCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MIPEJIOMIIEHUS OT yTila MaJleHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxkeHui ¢ TOMOILIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenue (QOKYCHOIO pPacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl 1O BOCHPUATHIO IIBETa NPEIMETOB IMPU WX HAONIOJACHUHM Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBbBIC SIBJICHUS.

OmneiTel Pe3epdopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBanTel. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopaens artomHoro snapa. WM3ortonsl. PaanoakTuBHBIE
npespanieHus. [lepuon monypacnaga atoMHbIX siaep. JlercTBue pagnoaKTUBHBIX
U3JTy4€HHUI Ha KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX snaep. CBs3p Macchl W 3Hepruu. Peakuuu cUHTE3a U
nenenus spep. Mcrounuku sHeprun CojiHIA W 3BE3A. SepHas »HEpreTHka.
DKOJIOTHYECKHE MPOOJIEMbI SAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CnekTp Bogopoa.

HabGnrogenue TpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus nzmydeHusi IpUPOIHBIX MUHEPATIOB U MPOILYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabGnrogenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE PHEPIHM YACTHUIIBI 10 TOPMO3HOMY IYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpUTENBEHO-0000IIAIONINI MOAY/Ib MTPEIHA3HAUEH IJISl CHCTEMaTU3alluu
u  0000mEeHWS TPEIMETHOTO  COACpKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3uKu yriyOnE€HHOro YpOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMEHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJy4aroT
JajbHEeWIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METaNpeAMETHBIX pe3ylbTaToB OO0ydeHus, (HOpMHUpPOBAHHE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HAa OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, HCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAINU3 JAHHBIX U
MOJIy4€HHUE BBIBOJIOB).

[TpenmoutuTenbHON  QOpMON  OCBOCHHS MOIYJNSA SBISETCS MPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pa3fellaM M TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3IeIioB;

BBITIOJTHEHUE JTAOOPATOPHBIX pabOT U OMBITOB (BKJIIOUAsi padOTHI M ONBITHI U3
NEepeYyHel K pas3fenaM Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IIPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a7aHUsl O €CTEeCTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYIIOBBIMU WM UHIUBUIYATbHBIMH MPOSKTAMHU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (PU3uKH.

N3yueHne MOBTOPUTEILHO-0000MIAOMIETO MOJIYJISI MOXKET 3aKaHYMBAThCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOIHEHUS
JIMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENIEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY »JK3aMeHy 10 (u3HMKe, a TakKke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKu HAa ypOBHE OCHOBHOTO OOIIEr0o 0Opa3oBaHMs HApPaBICHO
Ha JOCTWKCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2pasrcOoancko2o u Oyxo8HO-HPABCHIBEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJAEHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIBHOCTH
Y4EHOTO;

e 3)acmemuueckoco 60CHUMAHUSA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (DU3MYECKON HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HaAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IPUPOJIBI;

pa3BUTHE HAy4YHOU JIF0OO3HATEILHOCTH, HHTEpPEca K HCCIEA0BATEIBCKOM
JEATEIIbHOCTH;

o S)popmuposanus Kynomyput 300p06ba U IMOUUOHAILHO20 O1AZONONYUUA:

OCO3HAaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJIEKTPUUYECKUM U TEIUIOBBIM OOOpYy/JOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedaeKkcuu, TPU3HAHKE CBOEr0 IIpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUM;

MHTEpEC K MPAKTUYECKOMY U3yUEHUIO MPodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsAd HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKU UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00ATBHOTO XapakTepa JKOJOTMYECKHX MpoOieM M MmyTed ux
pelieHus;

o 8)adanmavyuu K UIMEHAIOWUMCA YCII0GUAM COUUATILHOU U RPUPOOHOUL
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOI HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4Yepe3 MPAKTUUYECKYIO
JEATEIIbHOCTD;

nOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUEe Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

CTpEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYIO Cpexy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTte OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEpPCATbHBIC YUCOHbBIC JCHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC ICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3oBble Jornyeckue qeficTBuA:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIE TMPU3HAKK OOBEKTOB
(s1BIEHUI), KIIacCCUPUIUPOBATH UX;



BBISIBIIAITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS] B paccMaTpUBAeMbIX (pakTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JIeNIaTh BBIBOJbLI C HCIIOIb30BAHUEM JCAYKTUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 penieHus yueOHo (u3nueckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMIPOCHI KAK HCCIIEN0BATEICKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIN
bu3NUeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BaHNE (PU3NYECKOTO SBIICHUS;

OILICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUCHHYIO
B XO/JI€ UCCJIEOBAHMS W SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh BOZMOXKHOE JaJIbHEHIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIllPOChl MPU IOUCKE H
oTOope UH(pOPMAIIUU WU JAHHBIX C YUETOM MPEIJIOKEHHON yueOHON (hHU3NIEeCKOi
3a/1a4y;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAJIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yauTeseM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITETLHO  BbIOMpaTh  ONTHUMalbHYHO  (QopMy  mpeacTaBiICHUS
uHpopMalMu M WJUTIOCTPUPOBATH pEIIaeMble 3a7a4l HECJIOXKHBIMU CXEMaMHu,
JyarpaMMamu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJeHHs ydyeOHOro maTepuaina, pe3yJbTaToB J1a0opaTOPHBIX
paboT W MPOEKTOB 3a/JaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHUS

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU APYIHMX YYaCTHUKOB AUANIOra,
OOHapy>KUBaTh pPa3IMuME U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UUYECKOTO OIMbITa
(3KCnIEepUMEHTa, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJbHOU
paboThI ITPU PELICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATB LEIH COBMECTHOU JESATENIbHOCTH, OpPraHU30BBIBATh JEHCTBUS IO
€€ IOCTWIKEHUIO: pacHpelesaTb poJd, OOCYX AAaTh IPOLIECCHI M PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJHATh CBOIO YacTh padOThl, AOCTUras KadeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIIPABJIICHUIO U KOOPAMHUPYS CBOU JIEHUCTBUS C JPYTMMH YJICHAMU
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AelCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHAX, TPCOYIOITUX IS
perieHus: GU3NIeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHUM
(MHAMBUAYyATBHOE, IPUHATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pEIeHUS (PU3NUECKON 3aaqd WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeIjlaraéMble BApUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluH M TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHRKEHUS  (HEIOCTWXKCHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJI BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WIIM TPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIIECHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esioBeKa B XOJ€ Cropa WIM JTUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIMIMOKY MPH PEIICHHH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

NHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus @ 7 Kaacce peIMETHbIE PE3yJIbTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKHUE SIBJICHUSI, HAOJI0/IeHNE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHble COCTOSHUS BemlecTBa (TBEpPAOE, >KHMIKOE, Ta3000pa3zHoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHsi, PaBHOJACHCTBYyIOWIAsl cuj, aedopmanusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [IBM)KEHUE, HEPABHOMEPHOE JIBMKEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIJIEHHON OChIO BpalICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TUIaBaHUE TeJI, IPEBPAILCHHS] MEXaHUYECKOW SHEPTUN) IO ONTMCAHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
duznyecKoe sBIICHUE;

pacno3HaBaThb  MPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM MHupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI
JNBWKEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXWBOW IPUPOJE, ACHUCTBHE
CWJI TSKECTU, TPEHHMSI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/lady B Y4€OHYIO, BBIIEIATH CYLIECTBEHHbIE
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUM;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJ W (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpPEIHsAsI CKOPOCTb, CHJIa YINPYTrOCTH, CHJIa TSDKECTH, BEC Tella, CWIa TPEHUS,
JaBJeHUE TBEPIOTO Teja, JaBICHHE CTOJ0a KHUIKOCTH, BBITAIKUBAIOLIAs CUJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PPUUIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKasl M OTEHLUANIbHAS SHEPTHSl), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIMYHMHY C IPYTUMU BEITUYUMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS M IPOLECCHI,
UCIIOJB3Yys MpaBUjia CIOXKEHUs CHII (BAOJIb OJHOM mpsiMoi), 3akoH ['yka, 3aKkoH
[Tackans, 3akoH Apxumena, MPaBUIO paBHOBecHs pblyara (00Ka), «30J0TOE
NpaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMUYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

CTPOUTH MPOCTbIEe (PU3MUECKHE MOJENH PEATbHBIX OOBEKTOB, MPOLIECCOB U
SBJIICHUM, BBIJEJATH IPU ITOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITH PUINUECKUE MOJECIH ISl OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3a/1ay;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KaueCTBEHHbIC 3a/ladyd, B TOM 4HCIE TpeOyrOIMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (U3NYECKUX BEIUYUH, MPU 3TOM BbIOHMpaTh a/IeKBATHYIO
(buU3NYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BBICTPAUBATh
JOTHYECKYI0 IIETMOYKY pacCyXJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(¢u3nyeCKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEINH;

pematb pacy€THble 3aAauu (B 2—3 NEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢bu3uky, BeIOMpas aJeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (GOpMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEIOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, HCIOJIb30BAThH
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MaTeMaTHYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAueHUs (PU3MUECKONW BEIHMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MUECKOW BEIWYHUHBI, MOJYYCHHOW MpPH pPEIICHUH
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU [MOMOLIH
bu3nyecKuX METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYYEHHBIN PE3YyJIbTAaT;

MIPOBOJIUTH OTBITHI MO HAOMIOJACHUIO (DU3UYECKUX SBJICHUN WK (PU3NYECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HWHEPIIUH,
WU3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, IEHCTBHE MPOCTHIX
MEXaHHU3MOB): (POPMYJIUPOBATH MPEANONOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOANTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHUH
(paccTosiHUE, IPOMEXYTOK BpEMEHH, Macca Tena, 00bEM Telna, Ciila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJIOTO Teja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JCUCTBYIOUIAs Ha MOTPYXKEHHOE B >KHUJIKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOTrO0  JIEWCTBUS  NPOCTHIX  MEXAaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LUQPPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOP
METOJla M3MEpeHUs, (PUKCHPOBATh IOKa3aHWsI NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSEMON BETMUYHMHBI C TOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANTH HECIOKHBIE SKCHEPUMEHTAIbHBIE HCCIEA0BAaHUS 3aBUCUMOCTEN
¢uznyecKux BENUYHMH (3aBUCHUMOCTH IMYTH PAaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMUsI OT IUIOLIAJM CONPUKOCHOBEHHUS TEJ, CHJIbl YNPYTrOCTH OT YJJIMHEHUS
IPYKUHBI, BBITAJKUBAIOMIEH CHIIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€Ja, OT IIyOMHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBHUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTesneM (OpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEJICTABISITh MOJTYYCHHbBIE 3aBUCUMOCTU (PM3HUECKUX BEJIUYUH B BUJE TaOIHIl U
rpaUKoOB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI IO pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOLIAIONIMECs] COCylbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX omHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUI Mpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUNM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl M CXEMAaTUYHBbIE PHUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX TPOLECCOB IpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUs
0e30MacHOCTH TMpU OOpallleHUHd C NpUOOpaMH M TEXHUUYECKHUMH YCTPOUCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM D3KOJOTMYECKOTO IIOBEJICHUS B
OKPYXKaroLIEN CpeIe;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB MH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (QOPMYyNHpYysl TOUCKOBBIA 3alpoCc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBLIEIATH
uHpOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBIMOJTHEHUH Y4YEOHBIX 3aJlaHUi HAyYHO-TOMYJISPHYIO
auTepaTypy (pU3MUEecKOro coaep)kaHus, CIpaBOYHBIE MaTepHajbl, PECYpChl CETH
WuTepHer, BnaxeTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3MUECKOTO COACp>KaHUs, B TOM YHCIIC
nyOJMYHO JeNlaTh KpaTKUE COOOILIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCJIEIOBAHNUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATUHHBIN
anmnapat Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NIPE3EHTALIUEH;

IOPU BBIIOJHEHUH YYEOHBIX IIPOEKTOB U UCCIEJOBAaHUI pacrpeneisTh
00S13aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3a7lauaMu, CIECIUTH 3a
BBIMIOJITHEHUEM TUIaHA JEHCTBUM, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJaJa B
NEATEIbHOCTh TPYIIBL, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOLIUX.

K xoHuy oOyueHus ¢ 8 knacce mpeiAMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsii, I[POBOJHUKH,
HOJIYIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSIHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJIsl, ONTHUYECKass CUCTEMa) U CHMBOJIMYECKUH SI3bIK (DU3UKU TpU
peleHny y4eOHbIX U IPAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE pacCLIMpEeHHe (C)KaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWJUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOOBI
Terutonepenayn (TEIIONPOBOHOCTh, KOHBEKIIUS, U3TyUEHHE), TETUIOBBIE MOTEPH,
DIIEKTpU3ALIMS TEN, B3aMMOJCHCTBHE 3apsA0B, NEHCTBUS DIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, JIEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) MO OINHCAaHUIO UX XapaKTEpHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (U3MUECKMX  SBJICHUA B
OKpyXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPO/E:
MOBEPXHOCTHBIE U KaNWUISPHBIE SIBICHUA B NPUPOJE, KPHUCTALIBI B MPHUPOJE,
uznyyenue ColHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, 3IEKTPUYECTBO
KUBBIX OPTaHU3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
moJisi NIl KU3HW Ha 3emjie, TOJSIpPHOE CHSIHHE), MPH 3ITOM TEPEBOAUTH



NPAKTUYECKYI0 3agady B yueOHYI0, BBIIEISATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) HPU3HUECKUX SIBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ W (DPU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjelbHas TEIJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, YAElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO ACUCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQKHOCTh BO3AyXa, DJEKTPUYECKUM 3apsiji, CUJa TOKa, JIJIEKTPUUECKOe
HaIpsHKEHUE, COMPOTHBICHHE NpoBoAHUKa, DJ[C B LenM MNOCTOSHHOTO TOKA,
AJIEKTPUUECKOE YAEIbHOE CONMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU ONMMCAHWUU MPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCIIOJIB3YEMbBIX BEJIMYMH, X OOO3HAYEHUS M €IUHULBI (PU3NYECKUX BEJIMYUH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJTUYMHAMU, CTPOUTH IpadUKN U3yUYCHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEJIMUNH;

XapaKTEepU30BaTh CBOICTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3ULIHMH 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka 1enu, npaBuia Kupxroda, 3akon OMa 1i1st mogHOM 1ienu, 3aKoH
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPa3indaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIIEJATH IIPU OTOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUs YUeOHBIX 3a/1aY;

OOBSACHATH (PU3UYECKHE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyaluld MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, M peuarh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyroIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUW (PU3UYECKHX BEJIUYHUH, MPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATH
JOTMYECKYIK0 LEMOYKY pPACCYyKIAECHUM C ONOpOM Ha H3YyYEHHbIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/JIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (U3UYECKYI0 MOAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJ, CBA3BIBAIOIIUX (PU3UUECKUE BEIUUYMHBI,
3alUChIBaTh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJOCTAIONINe WK U30BITOUHbIE JaHHbIE, 00OOCHOBBIBATH BHIOOP METO/AA PELLICHUS
3a/1aud, HWCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCTONb30BaTh IpadruecKkue METOJbl PEIICHUs 3a/ad, MPOBOAUTH



MaTeMaTHYeCKHe MpeoO0pa3oBaHusl U PACUEThl, OLIEHUBATH PEATUCTHUYHOCTD
MOJlyYEHHOTO 3HA4YeHHs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOXHO PpEUIUTh MpPU [TOMOLIH
(¢u3nyecKuX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  WCCJENOBAHMS  PAclO3HaBaTh  MPOBEPSEMOE  IMPEANOJIOKECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOAECHUIO (PU3UUECKUX SIBICHUM WM (PUIUUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLlecca OCThIBaHMUs (HArpeBaHus) IpH
U3Jy4EHHH OT LBETa H3JIy4arouledl (IOIJIOMAroNeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIEPATypbl JKUIKOCTH M IUIOMIAAA €€ IOBEPXHOCTH,
IEKTPU3ALUs TEJNI U B3aHUMOJCHCTBHE AICKTPUUYECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJM3al1sl MATHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB,
JEUCTBUS. MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTENsl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMBIE W KOCBEHHBIE HW3MEpPEHUs (PUINYECKUX BEIUYUH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO3[yXa, CHJia TOKAa, HAIpPSIKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBIICHHE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCMHOJIb30BAHUEM AHAJIOTOBBIX U LIHU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP METO/Ia M3MEpEeHUs, (HUKCUPOBATH IMOKA3aHUS
npuOOPOB, HAXOAUTh 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTh JIaBJICHUS BO3AyXa OT €ro oObéMa M HarpeBaHMs WU
OXJIQXKJICHHUS, UCCIIEOBaHUE SIBJICHUS TEMI000MEHA MPU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHHS] M YAEJIbHOIO COMPOTHBJICHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIETO0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIIBHOIO U IMAPALUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHpPOBaTh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHHE, CAMOCTOSITEIHHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBISATh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOmo/IaTh mpaBwia 0€30macHOTO Tpyaa mpu paboTe ¢ JabopaTOpPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM HAa MX omHcaHus (B TOM
YuClIe: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETP, CUETUYHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPOnpHOOpbl  (IPUMEpPBI), MPEJOXPAHUTENH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMATrHUTOB, AJIEKTPOJIBUTaTEIh MOCTOSHHOTO TOKA), MCIOJb3ysl 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  TCHUXPOMETP, THUTPOMETp, JIBUraTeslb BHYTPEHHErO  CrOpaHws,
AJIEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJICKTPUYECKHX Lene ¢
NOCJIEIOBATEAbHBIM W NApaJUICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasinyas
YCIIOBHBIE 0003HAUYEHHMS AJEMEHTOB IEKTPUUECKHUX LIENEH, UCIOJIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEITHHBIX
npuOOpPOB M TEXHOJIOTMYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUs 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEN CpeIe;

OCYIIECTBIATh MOUCK UH(pOpMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIINXCS
3HAHWN U CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WH(MOPMAIIHIO,
KOTOpast SIBJSIETCS] MPOTUBOPEUNBOM HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUsS, CIPABOYHBIE MaTE€pUaNbl, PECYPChl CETH
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611251 “HOOPMALIMIO U3 HECKOJBKUX UCTOUHUKOB (PU3UYECKOTO COJIEPKAHUS, B
TOM  YWCIe MyONWMYHO  TPEJACTABISATH  PE3yJbTaThl  MPOEKTHOW WU
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYEHHbBIN
NOHATUUHBIM  ammapar  Kypca  (U3UKHA, CONMPOBOXAATh  BBICTYILJICHUE
MPE3CHTALIUEN;



IIPU BBITIOJTHEHUH yUEOHBIX MPOEKTOB M UCCIIENOBAaHUN (PU3NYECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C TIOCTABJICHHBIMU
3a/layaMy, CJICAWTHh 3a BBIMIOJIHCHHEM IUTaHA JCUCTBUN U KOPPEKTUPOBATH €TO,
aJIicKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAI B JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISS TOTOBHOCTH
paspemaTrh KOHQIUKTHI.

K koHiy oOyueHust ¢ 9 knacce npelIMeTHbIE pPe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MCIIOJIB30BaTh MOHSTUS (CUCTEMa OTCUYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBU>KCHUSI, HEBECOMOCTh U TEPErpy3KH, IEHTP TAKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTIECHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPhl UCIYCKAHUS W TOTJIONIEHUA, albda-, OeTa- U ramMmma-
W3JIyYEHUs, U30TOMBI, SICpPHAS U TEPMOSJIEpHAsl PHEPreTHKa) U CUMBOJIMYCCKUN
A3bIK (PU3UKY TIPU PEIICHUU YUEOHBIX U MPAKTUUECKUX 33]1ay4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHHUE, PAaBHOYCKOPEHHOE MPSMOJUHEUHOE JIBUKECHHUE,
CBOOOJHOE MAaJeHHE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJICHCTBHE TeEl,
paBHOBECHME MAaTEpUAIbHOW TOYKHM, PEAKTUBHOE JBHKCHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYXKJICHHbBIE
KoJieOaHMs1), PE30HAHC, BOJIHOBOE JBUKEHHUE (PaclpOCTpaHEHHE U OTpaKEeHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHHE,
OTpaXEHUE M TMpPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKeHUE CBETAa,
pasnokeHne Oejoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOro  CIEKTpa
U3ITy4CeHUs) TI0 OINHUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh  NPOSIBJICHWE  M3YYEHHBIX  (U3WYECKUX  SIBIICHUU B
OKpY’KarolieM Mupe (B TOM uuciie GU3N4YecKUe SBJICHUS B MPUPOJE: MPUIUBBI U
OTJIUBBI, ABUXKEHUE MIaHeT COJIHEYHOM CHCTEMBI, PEAaKTUBHOE JBUKEHHUE KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3€MIICTPSCEHHE, CENUCMUYECKHUE
BOJIHBI, I[yHAMU, X0, IIBETa TeJ, ONTUYECKUE SABJICHUS B MIPUPOJIE, OMOJIOrMYECKOe
JEUCTBUE BUIUMOIO, YJIbTPadUOIECTOBOTO U PEHTICHOBCKOTO H3JIYyYCHHH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
U3JIy4YE€HUE MPUPOJTHBIX MHUHEPAJOB JIEUCTBUE PAJMOAKTUBHBIX H3JIYyYEHUU Ha
OpraHU3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/ady B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;

OMUCHIBATh MU3yUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIb3YS
bu3nueckue BENWYMHBI (CpefHSIE W MTHOBEHHAas CKOPOCTh Tela TIpH



HEPaBHOMEPHOM JIBM)KEHUH, YCKOpPEHHE, NEPEMEIICHUE MPHU PABHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBMOKEHMM,  YIJOoBas  CKOPOCThb,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJIa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi padoTa U MOIIHOCTh, IOTEHLMAIbHAS SJHEPTHS TeNa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAS YHEPTUS CHKATOU MPYKUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHWYeCKas DSHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKAa3aTejb IPEIOMIICHUS
Cpenpl), IMpH ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEITUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHS M  IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHHMSI, TPUHLIUI
CYNEpIO3ULIMA CHUJI, NPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA,
3aKOH COXpAaHEHUs MMIIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH [yka,
3aKOH bepHyiM, 3aKOHBI OTpPaKEHUS U TNPEIOMIICHUS CBETa, POpPMYIy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJNIb aTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 M MAcCCOBOT'O YHUCEN MPH AJIEPHBIX PEAKIUAX, IPU 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIN PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKHE MOJENIM i OObICHEHUs
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyroIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKHX BEJIUYHUH, IIPU STOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM K3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMUCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE pELICHHE 3a7aud, BBIABIATh HEIOCTAIOLIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOpP METOJa pELIEHUS 3aJauyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHHs  3aJady, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacUEThl, OLEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAYCHUS
bu3nyecKoil BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3HUECKON BEINYHUHBI,
MOJTyYE€HHOM MPH PEIICHUH 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3nUecKkux METOJIOB, W TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelieHus, B
ONMCAHWM  HUCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJIO0KECHHE
(rumote3y), OILIEHWBAaTh MPABUIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (QU3MUYECKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3aKOHAa COXpaHEHHs YHEPTUH,
3aKOHa COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXKUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYbl MaJblX KoJIeOaHMH, NPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paXeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHs MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWUYATBhIX CIIEKTPOB M3IydeHUs): (popMyIHpoBaTh MpOBEpsieMOe
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHM, Ompeaenss
CpeqHee 3HAaYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAessss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

MPOBOJUTH KOCBEHHBIEC U3MEPEHUsST (PU3NUECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla NPU PAaBHOYCKOPEHHOM JBWKEHHH, YCKOPEHHE CBOOOIHOTO
najicHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabdoTa M  MOIMHOCTh, YacToTa H© TIEpHoJ KojecOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHia, paJAUuOaKTUBHBIA (OH) ¢
UCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh MOJNyUYECHHBIC PE3yJIbTaThl, OIEHUBAs MOTPEIIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBIICHHUS, TEpHoja KOJeOaHH MaTeMaTH4eCKOro MasTHHKA OT



JUTMHBI HUTH, OMPEACIICHHE YCKOPEHHUS CBOOOTHOTO TMaJCHHs, HCCICAOBaHUE
W3MEHEHUS] BEJIMYMHBI M HAMpaBJIEHUS WHIAYKIIMOHHOTO TOKAa, 3aBHCHMOCTH yTiia
OTpaXEHUsl CBETa OT yrja NaJeHus, yria NpeJIOMJIEHUS OT YIUIa IaJCHHS
CBETOBOTO JIy4ya, HCCJIEJOBAHME TPEKOB: HU3MEPEHHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIEM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAaMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENILHO COOMpPATh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, IPEICTaBIAThH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpyjaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHHUEM;

XapaKTEPU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHCJe: CHUIOMETp, JTATYMKU TIOJOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuiabcoHa), UCHONIb3ys 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX TMPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-MPAaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISi MOCTPOCHUS
M300paXEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KM3HM I OOECrieYeHUs
0€30MacHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UH(MOpMaIuu Gu3nyeckoro cojepxanus B UutepHere,
CaMOCTOATENHEHO (HOPMYITUPYSI TOMCKOBBIN 3aMpoC, HAXOAUTh MYTH OMPEIEICHUS
JIOCTOBEPHOCTH TMOJYYEHHOH HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEJILHBIX UCTOYHUKOB,;

WCIIOJIb30BaTh TPU BBHITIOJTHEHUH YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHANIbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU W3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJCPKAHUS, IMyOJIMIHO
MIPEICTABIIATH PE3yIbTAThl MPOESKTHON MJIM UCCIIEIOBATEIBCKON AEATETLHOCTH MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBINM IOHSITUWHBIM ammapar M3y4aemMoro



pa3nena (U3MKA W COMPOBOXKIATh BBICTYIUICHHE IMpE3eHTaluell C y4éToMm
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbie IIpakruueckue (mupp )
NpOrpamMmbl Bceero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAOLIEr0o MUpa
https://resh.edu.ru/
1.1 dusnka — HayKa O PUpPoJIe 2 https://uchi.ru/
https://resh.edu.ru/
1.2 dDusnyeckue BETUINHEI 4 3 https://uchi.ru/
https://resh.edu.ru/
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] TO3HAHUS 2 1 https://uchi.ru/
Hroro no pazgeny 8
Pasnean 2. [lepBoHayaibHbIE CBeACHUS 0 CTPOCHUH BelleCTBA
https://resh.edu.ru/
2.1 Crpoenue BemiecTBa 2 1 https://uchi.ru/
b " https://resh.edu.ru/
BIDKEHHE U B3aUMOJIEHCTBHE YaCTH ]
22 A H 4 2 https://uchi.ru/
BEIIECTBA
https://resh.edu.ru/
2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBa 1 https://uchi.ru/




Uroro no pazgeny

Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

https://resh.edu.ru/

3.1 MexaHH4ECKOE NBUKEHUE 10 https://uchi.ru/
https://resh.edu.ru/
3.2 WNuepuus, Macca, IIIOTHOCTh 9 https://uchi.ru/
https://resh.edu.ru/
3.3 Cuna. Bune! cun 15 https://uchi.ru/
Hroro no pazgeny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
1 I .. https://resh.edu.ru/
aBJICHUE. auva JaBJIE€HUS TBEPILIMU )
4.1 cHue. Lepelatia aanie pA 5 https://uchi.ru/
TeNaMH, >KUIKOCTIMU U ra3aMu
https://resh.edu.ru/
4.2 JlaBneHue XUaKOCTH 6 https://uchi.ru/
https://resh.edu.ru/
4.3 ATMochepHoe 1aBiieHHE 5 https://uchi.ru/
Teii https://resh.edu.ru/
eCTBYE KUIKOCTH U ra3a Ha
4.4 16 KA 12 https://uchi.ru/
MOTPYXEHHOE B HUX TEJO
Uroro no pazgeny 28




Paszgea S. Pabora u MOIIHOCTB. JHepPrus
https://resh.edu.ru/

5.1 Pabora 1 MomHOCTH 6 1 https://uchi.ru/

https://resh.edu.ru/
5.2 IIpocTeie MExaHU3MBI 8 2 https://uchi.ru/

https://resh.edu.ru/
5.3 Mexanuyeckasi SHEprust 5 1 1 https://uchi.ru/

Hroro no pazgeny 19

Pasnen 6. [loBTopuTe1bHO-00001IAK0IINIT MOAYJIb

https://resh.edu.ru/
6.1 [ToBTOpUTENBHO-00001IAIOINK MOTYITB 6 https://uchi.ru/
Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 4 23




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. TenJioBble siBJIeHUs!
https://resh.edu.ru/
1.1 CrtpoeHue u cBOMCTBA BeLECTBA 6 https://uchi.ru/
https://resh.edu.ru/
1.2 TenuioBbIe MpoLECCHI 33 1 6.5 https://uchi.ru/
Hroro no pazgeny 39
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
5 3 https://resh.edu.ru/
JIEKTpUUECKUE 3apsbl. 3apsHKeHHBIE Tela )
2.1 P - 3APABL 24P 9 1 https://uchi.ru/
U UX B3aHMOJICHCTBHS
https://resh.edu.ru/
2.2 ITocTOssHHBIN ANEKTPUUECKUN TOK 31 1 10 https://uchi.ru/
https://resh.edu.ru/
2.3 MarHuTHBIC SIBIICHHS 11 4 https://uchi.ru/
https://resh.edu.ru/
24 DONeKTpOMarHuTHAas MHIYKIHS 7 1 1 https://uchi.ru/




Uroro no pazgeny 58
Paznen 3. [loBTOpuTeIbHO-00001IAK0IINIT MOAYJIb
https://resh.edu.ru/
3.1 [ToBTOpUTENBEHO-0000MIAIONNI MOTYITB 5 https://uchi.ru/
Hroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexanuyeckue siBJIeHUS
M 5 https://resh.edu.ru/
€XaHUYECKOE JIBXKCHHE U CTIOCOOBI €ro }
1.1 A 30 1 4 https://uchi.ru/
OmNHUCaHus
https://resh.edu.ru/
1.2 B3aumoneiictBue Ten 18 4 https://uchi.ru/
https://resh.edu.ru/
1.3 3aKOHBI COXPAHEHUS 15 1 2 https://uchi.ru/
Hroro no pazgeny 63
Pa3nen 2. Mexanuveckne KoJ1e0aHUS U BOJHbBI
https://resh.edu.ru/
2.1 Mexannueckue KoneOaHus 8 3.5 https://uchi.ru/
https://resh.edu.ru/
2.2 MexaHuueckre BOJHBI. 3BYK 10 3 https://uchi.ru/
Hroro no pazneny 18
Pa3zgea 3. DjieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DJIEKTPOMArHUTHOE MOJIE U 6 https://resh.edu.ru/




OJICKTPOMAarduTHBIC BOJIHBL

https://uchi.ru/

Wroro no pazueny 6
Pa3nen 4. CBeToBbI€ AIBJIEHUSA
https://resh.edu.ru/
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 https://uchi.ru/
https://resh.edu.ru/
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://uchi.ru/
https://resh.edu.ru/
4.3 PaznoxeHnue 6enoro cBera B CIEKTP 2 https://uchi.ru/
Hroro no pazgeny 16
Pa3nen 5. KBanToBble siBJIeHUS
https://resh.edu.ru/
5.1 Hcnyckanue u norioneHne cBeTa aroMoM 4 https://uchi.ru/
https://resh.edu.ru/
5.2 CrpoeHue aToOMHOrO siApa 5 https://uchi.ru/
https://resh.edu.ru/
5.3 SnepHble peakuu 7 https://uchi.ru/
Hroro no pazneny 16

Pa3zgea 6. [loBTopuTE1HHO0-00001IA0IMIH MOYJIb




Mexanuueckue siBIeHUS (IIOBTOPUTEIBHO-

https://resh.edu.ru/

6.1 . 6 3 https://uchi.ru/
00001IaIOIITNIT MOTYITh)
T https://resh.edu.ru/
62 €IUIOBBIE SIBJUICHI/ISI (MOBTOPUTETHHO 3 httos://uchi.ru/
00001IaroITNI MOJTYJIb) .
5 https://resh.edu.ru/
6.3 JIEKTPOMArHUTHBIC SIBIICHHS ) 3 1 httos://uchiru/
(TOBTOPUTETHHO-0000IAIOIINI MOIYIIb) :
c ( https://resh.edu.ru/
6.4 BETOBEIE }IBJEGHI/IH MMOBTOPUTEIILHO- | | httos://uchiru/
00001IaI0ITNIT MOTYITh) :
https://resh.edu.ru/
6.5 [ToBTOpUTENBHO-0000IIAIOIINK MOTYIIB 4 https://uchi.ru/
Hroro no pasueny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Jlara nu¢ppoBbIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
https://resh.edu.ru/
®dusuka — HayKa o npupoje. ABiaeHus .
1 1 1 HEJIEJISI https://uchi.ru/
HPUPOJIBI
https://resh.edu.ru/
2 ®usnuecKkue ABICHU 1 1 HEJIEJISA https://uchi.ru/
®dusnueckue BeIUYMHbL. Pa3MepHOCTSD. https://resh.edu.ru/
3 Oduznyeckue npudopsl. [lorpenrHoctu mpu 1 1 HEJIEJIA https://uchi.ru/
MIPSIMBIX U3MEPEHHSIX
Ypok-uccnenosanue "M3mepenue https://resh.edu.ru/
4 JIMHEUHBIX pa3MEpPOB T U IIPOMEKYTKOB 1 1 2 HEJIEJIA https://uchi.ru/
BpeMEHH"
https://resh.edu.ru/
JlaGopatopnas pabota Nel "H3mepenue
5 ) ) 1 1 2 HEJIEIS https://uchi.ru/
00BEMa )KUIKOCTH U TBEPIOTO Tena"
https://resh.edu.ru/
JlaGopatopHas padota Ne2 "OmnpeneneHue
6 1 1 2 HEJIEJIA https://uchi.ru/
pa3MepoB MaJibIx Ted. Metona psanoB"
Mertoas! HaydyHOrO 1o3HaHus. OnucaHue https://resh.edu.ru/
7 ($U3NUECKUX SIBICHHUH C TTOMOIIBIO 1 3 HEJIEJIA https://uchi.ru/

MoJeen




VYpoxk-uccinenosanue "l[IpoBepka
TUIIOTE3bI: JAJBHOCTH MOJIETA IIApUKA,

https://resh.edu.ru/

TPACKTOPUA, ICPCMCIICHUC

8 3 HEJIEJIA https://uchi.ru/

MYIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIE,

yeM OoJIblIe BhIcOTa Mmycka'

Ctpoenue BemiecTBa. ONbITHI, https://resh.edu.ru/
9 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE 3 HEJIEJIA https://uchi.ru/

BEIIIECTBA

Jlaboparopnas pabota Ne3 "Ouenka https://resh.edu.ru/
10 JUaMeTpa aToMa METOJI0M PsIoB (C 4 HEJIEJIS https://uchi.ru/

ucrosb3oBanueM (pororpadmii)”

VYpok-uccnenosanue "Habnronenue https://resh.edu.ru/

TEIIOBOTO paCHIMpPEHUs Ta30B. OMBITHI 10 ;
11 N 4 HEZIEJIS https://uchi.ru/

0OHapyKEHHIO IeUCTBUS CUIT

MOJIEKYJISIPHOTO IIPUTSKEHUS"

https://resh.edu.ru/

12 JBuxenne yactuil Beuiecta. uddysus. P https://uchi ru/

BpoyHnoBckoe nBukeHnE

VYpoxk-uccnenosanue "Halmronenue u https://resh.edu.ru/
13 00BsicHEHNE OPOYHOBCKOTO JIBUKECHHUS U 5 HEJIEJIA https://uchi.ru/

mupdyzun"

B3anmojeiicTBre YacTHI] BEIIECTBA: https://resr?.edu.ru/
14 5 HEJIEJISt https://uchi.ru/

MPUTSDKEHUE U OTTAIKMBAHHE

ArperaTHbie COCTOSIHHSI BEIIECTBA. https://resh.edu.ru/
15 Oco0eHHOCTH arperaTHbIX COCTOSTHUM 5 HEJIEJIA https://uchi.ru/

BOJIBI

Mexaununueckoe aBuKeHue. I1yTh, https://resh.edu.ru/
16 6 HEJIEJIS https://uchi.ru/




PaBHOMEpHOE U HEPABHOMEPHOE

https://resh.edu.ru/

17 6 HEJIEJIS https://uchi.ru/
neuxeHune. CKopocThb
Haxoxnenue ckopocTH, IIyTH U BpEMEHU https://resh.edu.ru/
18 IIPY paBHOMEPHOM IPSAMOJIMHEHHOM 6 HEJIETIS https://uchi.ru/
JBUKEHUU
https://uchi.ru/
JlaGopaTtopHnas padora Ne4 "Onpenenenue
19 | 7 HEJIEJISI https://resh.edu.ru/
CKOPOCTH PaBHOMEPHOTO JIBUKEHUS
pad N https://resh.edu.ru/
a(uKH MPSIMOJUHEIHOIO PAaBHOMEPHOIO .
20 p p p p 7 HEJIEJISL https://uchi.ru/
JIBYDKEHUS
p "p . https://resh.edu.ru/
emieHue 3aaad no teme "Pacuer cpequeit .
21 " A pea 7 HEJIEJIA https://uchi.ru/
CKOPOCTH
Jlaboparopnas pabota Ne5 "Omnpenenenue https://resh.edu.ru/
22 CpeIHeN CKOPOCTH CKOJIbKEHUs OpycKa 8 HEJIEJIA https://uchi.ru/
WIM IIapHKa 110 HAKJIOHHOM IIockocT"
0 C https://resh.edu.ru/
THOCHUTEJILHOCTD JBUXKEHUS. Cll0KEeHNE .
23 . g 8 HEJIEJLS https://uchi.ru/
CKOPOCTEMN NpH NapajiieIbHOM JABH)KEHNUN
[Tonmyyenue u ananus rpapuKoB https://resh.edu.ru/
24 3aBUCUMOCTH IIyTH U CKOPOCTH JABUKCHUS 8 HEJIEJLA https://uchi.ru/
OT BpEMEHU
Pemenne rpadgudeckux 3agad mo teme https://resh.edu.ru/
25 "Mexanuka. PaBHoMepHOE 9 HEJIEJIA https://uchi.ru/
IpSIMOJIMHENHOE ABMKEeHNE"
https://resh.edu.ru/
26 SIBnenne nHepuuu. 3aKOH UHEPLUU 9 HEJIEJIA

https://uchi.ru/




B3aumoneiicTBre Ten Kak mpuyrHa

M https://resh.edu.ru/
W3MEHEHUS CKOpOCTU. Macca Tesa Kak .
27 p 9 HEZEJIA https://uchi.ru/
Mepa MHEPTHOCTH Teja Mpu
MOCTYIATEIbHOM JABUKECHUU
v " https://resh.edu.ru/
OK-HCCJIEIOBAHUE aBHEHHE Macc 110 .
3 p 4 L ) P 10 HEAEJIA https://uchi.ru/
B3aUMOJEUCTBUIO TEI
https://resh.edu.ru/
29 IIimoTHOCTH BemecTBa 10 HEJAEJIA https://uchi.ru/
https://resh.edu.ru/
JIaboparopuast padora Ne6 "Ompenenenue -
30 patop 1 p y p 10 HEJIEJIS https://uchi.ru/
MJIOTHOCTH TBEPAOTO TeJa
" https://resh.edu.ru/
Pemenue 3agad mo reme "Macca Tena. )
31 " 11 HE/IETIA https://uchi.ru/
IInoTHOCTE BelecTBa
C 1 https://resh.edu.ru/
MecH U criaBbl. [loBepXHOCTHAS U -
32 . P 11 HEJIEJISL https://uchi.ru/
JINHEHHAS IJIOTHOCTD
[ToaroroBka k KOHTPOJIBHOM paboTe MO
teMe "®u3nkKa — HayKa o MPUpPO/IE. https://resh.edu.ru/
33 [TepBoHauanbHbBIE CBEACHUS 00 AaTOMHO- 11 HEJIEJIA https://uchi.ru/
MOJIEKYJIIPHOM CTPOEHHUHU BEIIECTBA.
Mexanuka"
Kourponsnas pabora o teme Nel
" P P https://resh.edu.ru/
W3UKa — HayKa O IPUPOJIE. )
34 K pHpo 12 HEJEJISL https://uchi.ru/

[lepBoHauanbHbIE CBEACHUSI 00 ATOMHO-
MOJICKYJISIDHOM CTPOCHHH BELIECTBA.




Mexanuka"

https://resh.edu.ru/

35 Cuna. fBnenue tsarorenus. Cuia TsSHKECTH 12 HEJEJIA https://uchi.ru/
https://resh.edu.ru/
N3o0paxenue cwi. Pemenune 3amay mo .
36 " " 12 HEJIEJIA https://uchi.ru/
teme "OnpeneneHre CUibl THKECTH
https://resh.edu.ru/
37 Cwuita ynpyroctu. 3akoH ['yka 13 HEAEJIA https://uchi.ru/
https://resh.edu.ru/
38 Bec Tena. U3mepenue cui. Jlunamomerp 13 HEJIEJIA https://uchi.ru/
VYpoxk-uccnenosanue "HabnroneHue https://resh.edu.ru/
39 M3MEHEHHUs CKOPOCTH NPHU 13 HEJIEJIS https://uchi.ru/
B3aUMOJICUCTBUM TeNT"
P " https://resh.edu.ru/
emenue 3aaa4 mo teme "Crra OCTH. :
40 e yupyr 4HEZERS  https://uchi.ru/
Bec tena
Jlaboparopuas padora Ne7 "ONEITHI,
patop p https://resh.edu.ru/
€MOHCTpH 1€ 3aBUCUMOCTD ;
41 A TPHpYIom 14 HEJEJIA https://uchi.ru/
pactsbkeHus (nedopMaln) Npy>KUHbI OT
IIPUJIOKEHHOM CHIbI"
https://resh.edu.ru/
42 Cuna tpeHus 14 HEJEJIA https://uchi.ru/
https://resh.edu.ru/
43 Cnoxenue cui. PaBHonelicTByromas cuiia 15 HEJIEJIA https://uchi.ru/




Permenne 3agau o reme "CroxxeHue Cui.

https://resh.edu.

ru/

44 . " 15 HEJIEJISA https://uchi.ru/
PaBHOelicTBYIOIIAA cHita
" o https://resh.edu.ru/
Pemenue 3amau o reme "B3aumoneiictBue i
45 " 15 HEJIEJISA https://uchi.ru/
ten. Cuilbl B MEXaHUKE
Pemenue 3amgau no reme "Cua tpenus'.
N https://resh.edu.ru/
OK-HUCCJICIOBAaHUE T10 TEME .
46 o I6HEAENS  https://uchi.ru/
HccnenoBanue 3aBUCMMOCTH CHIIBI
TPEeHHUsI OT IUIOIIAIN COMPUKOCHOBEHUS"
JlabopaTtopnast pabota Ne§ "OmbIThI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHJIBI https://resh.edu.ru/
47 TPEHMSI CKOJIbKEHUSI OT CUJIbI JaBJICHUS U 16 HEJIEJIS https://uchi.ru/
XapakTepa CONMPUKACAIOIINXCS
noBepxHocrein"”
" . https://resh.edu.ru/
Pemenue 3amgau no reme "B3aumopeiicteue )
48 " 16 HEJEJIA https://uchi.ru/
Ten. Cuibl B MEXaHHUKE
https://resh.edu.ru/
Konrtponsnas pabora Ne2 o reme .
49 " . " 17 HE/IETIA https://uchi.ru/
B3aumopeiictBue Ten
https://resh.edu.ru/
50 JlaBnenue TBEPABIX TEI 17 HEAEJIA https://uchi.ru/
v " 5 https://resh.edu.ru/
ok-3KcriepuMeHT ""CriocoObl )
51 P P ) 17 HEJIEJIS https://uchi.ru/
OTIpeIeJICHUs JaBJICHUS TBEPAOTO Tela
VYpok-uccnenopanue "3aBUCUMOCTb https://resh.edu.ru/
52 18 HEJIEJIS

JIaBJICHUS Ta3a OT TeMneparypsl"”

https://uchi.ru/




JlaBiaeHne KUJIKOCTEH U ra30B. 3aKOH

https://resh.edu.ru/

53 18 HEZIEJIA https://uchi.ru/
ITackans https.//uchi.ru/
https://resh.edu.ru/
54 [IHeBMaTnyeckue ycTpoicTBa 18 HEJIEJISE https://uchi.ru/
https://resh.edu.ru/
3aBUCUMOCTH TaBJICHUS KUIKOCTHU OT )
55 19 HEJAEJIA https://uchi.ru/
[ITyOUHBI
https://resh.edu.ru/
56 I'mapocTaTnueckuii mapagokc 19 HEJIEJIA https://uchi.ru/
v - 5 https://resh.edu.ru/
OK-IIpoeKT "M3yueHne cooOmaromuxcs 3
57 p P” y4 HIAkOII 19 HEJIEJIS https://uchi.ru/
COCYJIOB
v o o https://resh.edu.ru/
ok-koH(pepennus "I napaBanyeckue .
53 p "P I Ap 20 HEJIEJIS https://uchi.ru/
MEXAHU3MBI
" . https://resh.edu.ru/
CIIOJIF30BaHME BLICOKHUX IABJIIEHHUN B -
59 i 20 HEJIEJISL https://uchi.ru/
COBPEMEHHBIX TEXHOJIOTHSIX
P " https://resh.edu.ru/
emreHue 3amay mmo reme "JlaBienue .
60 " 8 20 HEJIEJIA https://uchi.ru/
SKUTKOCTH
A o 3 . https://resh.edu.ru/
T™OCc(hepa 3eMiIu U IPUINHEI €€ .
61 p p 21 HEJIEJIA https://uchi.ru/
CYILIECTBOBaHUS
62 Ypok-uccnenosanue "lIIposiBienue 21 HEJIEJIA https://resh.edu.ru/




nercTBus atMocepHoro naBiaeHus"

U3mepenne atMochepHOTo JTaBIICHHS.

https://uchi.ru/

https://resh.edu.ru/

63 21 HEAEJIS https://uchi.ru/
Oneit Toppuuennu
3aBUCHMOCThL aTMOC(HEPHOTO JaBICHUS OT https://resh.edu.ru/
64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st 22 HEJIEJIA https://uchi.ru/
U3MEpEHUS aTMOC(HEPHOTO JTaBIICHUS
BADOMETD-AHEDOML. A o https://resh.edu.ru/
MeTp-aHepous. ATMochepHoe }
65 p p-aHep p 22 HEJIEJIS https://uchi.ru/
JIaBJICHUE Ha PA3JIMYHBIX BHICOTAX
https://resh.edu.ru/
66 BritankuBaroimas cuia. 3akon Apxumesa 22 HEJIEJIA https://uchi.ru/
" https://resh.edu.ru/
Pemenne 3agau no teme "3akoH .
67 " 23 HEJIEJIA https://uchi.ru/
Apxumena
Ypok-uccnenoBanue
"5 5 https://resh.edu.ru/
KCIIEpUMEHTAIbHOE OOHApYKEHUE .
68 N P Py 23 HEAEJIS https://uchi.ru/
NENCTBUS JKUIKOCTH U Ta3a Ha
NOTPYKEHHOE B HUX TeNo"
JlaGopaTtopHuas pabota Ne9 "Onpenenenne https://resh.edu.ru/
69 BBITAIKUBAFOIICH CHIIBI, IEUCTBYIOIICH Ha 23 HEJIEJISI https://uchi.ru/
TEJO0, IOIPY>KEHHOE B JKUJKOCTb"
https://resh.edu.ru/
70 [TnaBanue Ten 24 HEJIEJIA https://uchi.ru/
JlaGopaTtopnast pa6ota NelQ https://resh.edu.ru/
71 24 HEJIEJISE

"NccneqoBanue 3aBUCUMOCTH Beca Tejla B

https://uchi.ru/




BOJIC OT 00beMa MOTPY)KCHHOMN B KHUJIKOCTh
qacTy Teaa

https://resh.edu.ru/

72 BosayxonnaBanue. [1naBanue cygoB 24 HEJIEJIA https://uchi.ru/
https://resh.edu.ru/
Pemenue 3agau mo reme "3akoH .
73 25 HEAEJIS https://uchi.ru/
Apxumena. YciaoBus niaBaHus ten"
Pemenue 3agau mo teme "JlelicTBue https://resh.edu.ru/
74 KUJKOCTHU U Ta3a Ha NOrPpyKEHHOE B HUX 25 HEJIEJIA https://uchi.ru/
Teno"
Vpok-npoekt "KoHctpynpoBanue https://resh.edu.ru/
75 apeoMeTpa WM JIOJKU U ONpeeieHre 25 HEJIEJIA https://uchi.ru/
rpy30MOaBEMHOCTH"
[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo https://resh.edu.ru/
76 teme "JlaBieHue TBEpAbIX Tell, KUAKOCTEN 26 HEJIEJIS https://uchi.ru/
1 razoB"
Kontponbnas padota Ne3 o teme https://resh.edu.ru/
77 "JlaBneHuE TBEPABIX TEII, KUIAKOCTEH 1 26 HEJIEJIS https://uchi.ru/
razoB"
https://resh.edu.ru/
78 Mexanunueckas pabota 26 HEJIEJIS https://uchi.ru/
https://resh.edu.ru/
79 MomHocTh 27 HEJIEJIA https://uchi.ru/
Pemrenwve 3a1au Ha onpe/eincHue paboThl U https://resh.edu.ru/
30 27 HEAEJISI https://uchi.ru/

MOIITHOCTHU




https://resh.edu.ru/

81 PaboTa cuiibl TSXKECTH U CUIIBI TPEHHS 27 HEJIEJA https://uchi.ru/
https://resh.edu.ru/
Pemenne 3amau no teme "Padora criiel -
82 . R 28 HEJIEJIA https://uchi.ru/
TSOKECTH U CUJIBI TPEHUS
.. https://resh.edu.ru/
Ypok-uccienoBanue "Pacyér MomHoCTH, .
83 . } ; 28 HEJIEJIS] https://uchi.ru/
pa3BHUBaeMOM MpHU MOIBEME T10 JIECTHUIIE
https://resh.edu.ru/
84 [IpocTeie MexaHU3MBbI 28 HEJIEJIA https://uchi.ru/
https://resh.edu.ru/
85 MowmenT cuibl. [IpaBuno MoMeHTOB 29 HEJIEJIA https://uchi.ru/
JlaGopaTtopnast pabora Nell "Uzyuenue https://resh.edu.ru/
86 MpaBuJjIa pbryara Jist o IBUKHOTO U 29 HEJIEJIS https://uchi.ru/
HEIMMOABMKHOTO OJIOKOB"
https://resh.edu.ru/
87 "3os0TOE MpaBUIIO" MEXaHUKH 29 HEJIEJIS https://uchi.ru/
https://resh.edu.ru/
Ypok-npoekt "IIpoexktupoBanue ;
88 " 30 HEJIEJIA https://uchi.ru/
MOJINCTIACTOB C 33/IaHHBIMU TTapaMeTPaMu
VYpok-koHpepennus "IIpocteie https://resh.edu.ru/
89 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX 30 HEJIEJIS https://uchi.ru/
opranuzmax"
Koaddunuent nosnesnoro nercTeus https://resh.edu.ru
90 Gpru a 30 HEJIEJIS ps:// /

IMPOCTBIX MCXaHU3MOB

https://uchi.ru/




JlaGopaTtopnas pabota Nel2

https://resh.edu.ru/

91 "Onpenenenune KIIJI noasukHOro u 31 HEJEJIA https://uchi.ru/
HEIMOABWKHOTO OJIOKOB"

M K https://resh.edu.ru/
exann4deckas sHeprus. Kunernueckas u .

90 p 31 HEJIEJIS https://uchi.ru/
MOTEHITHATbHAS DHEPTHUS
3 . https://resh.edu.ru/

aKOH COXPaHEHHUS MEXaHUYECKON ;

93 p 31 HEJIEJIA https://uchi.ru/
SHEPTrUu nttps://uc
VYPpOK-3KCIEPUMEHT ""DKCIIEPUMEHTAIILHOE

p p p . https://resh.edu.ru/
OIIpENEICHNE N3MEHEHN KHUHETUYECKON U )

94 p 5 32 HEJIEJIS https://uchi.ru/
MOTEHIIUATBLHOM SHEPTUH MPU CKAThIBAHUHT
TeJIa 110 HAaKJIOHHOH IIJIOCKOCTH"

o https://resh.edu.ru/
[ToaroroBka Kk KOHTPOJIBHOM paboOTe MO .
95 " " 32 HEJIEJIA https://uchi.ru/
teme "Pabota u MolHOCTh. DHEprus
https://resh.edu.ru/
KonTpoabnas padora Ne4 o teme "Pabora ;
96 " 32 HEJIEJIA https://uchi.ru/
Y MOIIIHOCTb. DHEPrus
https://resh.edu.ru/
Pabora ¢ TexcTamu 1o TeMe .
97 " " 33 HEJIEJIA https://uchi.ru/
MexaHn4ueckoe IBIKEHUE
Pac " https://resh.edu.ru/
aboTa ¢ Tekctamu o TeMe "CTpoeHue .
98 " P 33 HEJIEJIA https://uchi.ru/
BEIIECTBA
" https://resh.edu.ru/
Pabota ¢ Texctamu 1o TeMme "CHIIBI B )
99 33 HEJIEJIS https://uchi.ru/

npupoae"




Pabora ¢ TekcTamu o Teme "JlaBnenue

https://resh.edu.ru/

100 ) . " 1 34 HEJIEJIA https://uchi.ru/

TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB
https://resh.edu.ru/

101 Pabora ¢ Texkcramu no Teme "Dueprus’ 1 34 HEJIETIS https://uchi.ru/
PaGora ¢ Tekcramu o teme "IIpocTeie https://uchi.ru/

102 | p 1 34 HEJEJISL https://resh.edu.ru/
MEXaHU3MBI

OBIIEE KOJIMYECTBO YACOB I10 102 73

I[TPOT'PAMME




8 KUIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE

No aTa nmudpoBbie

Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypcbl
OCHOBHBIE TTOJIOKEHUS MOJIEKYIIPHO-
. yip https://resh.edu.ru/
1 KMHCTUYCCKOM TCOPHH U MX OIBITHBIC 1 | HEJIEJIA .
https://uchi.ru/
MOJTBEPKICHUS
) M | https://resh.edu.ru/
acca ¥ pa3Mep aTOMOB M MOJICKYII )
p p Y https://uchi.ru/

3 Mopenu TBep10r0, JKUAKOTO U | https://resh.edu.ru/
ra3000pa3HOro COCTOSTHUM BEIECTBA https://uchi.ru/
Vpoxk-xkoHdepennus "Kpucraaindeckue u

4 p o bep HF o p I | S https://resh.edu.ru/
amopdurle Tena. I'paden. Ilonyuenue .

P P " " https://uchi.ru/
HCKYCCTBEHHBIX alIMa30B

5 CmauuBaHue M KalUJUBSIPHOCTb. | https://resh.edu.ru/
[ToBepXHOCTHOE HATSKEHUE https://uchi.ru/

6 T | https://resh.edu.ru/

€IIOBOE PaCIINPEHUE B CHKATHE .
p P https://uchi.ru/

7 - T 1 s HEETS https://resh.edu.ru/

eIUIoBOE ABIbKeHHE. TeMmneparypa )
A patyp https://uchi.ru/

g T | https://resh.edu.ru/

eMIIepaTypHBIC IIKAJIBI )
patyp https://uchi.ru/

9 BHyTpeHHss sHeprus u crnocoos! eé | https://resh.edu.ru/
U3MEHEHHUS https://uchi.ru/

https://resh.edu.ru/

10 Bupael rerionepenaun 1 4 HEJIEJIS

https://uchi.ru/




Ypok-koupepennus "Vicronp3oBanue

o https://resh.edu.ru/
11 TEIUIOBBIX CBOMCTB BEIIECTB U MATEPHAIIOB B .
" https://uchi.ru/
LEJSIX YHEProcOepeKeHUs
12 KomnnuectBo TeruioTel. Y aenbHas https://resh.edu.ru/
TEIMI0EMKOCTD https://uchi.ru/
VYpok-uccnenosanue "[IpoBepka runoress
JIMHEHHON 3aBUCUMOCTH JIMHBI CTOIOMKA https://resh.edu.ru/
13 . 5 HEJEJIA )
KHUJKOCTU B TEPMOMETPUYECKON TPYOKe OT https://uchi.ru/
Temrneparypsl"”
YpaBHEHHE TEIIOBOTO OanaHca.
https://resh.edu.ru/
14 TemnooOMeH U TemI0BOE paBHOBECHE. 3aKOH }
https://uchi.ru/
Hrrorona—Puxmana
JIaboparopnas padora Nel "HccienoBanne
patop p https://resh.edu.ru/
15 SIBJIGHUS TETUI000OMEHA MPU CMEIINBAHUN )
. . " https://uchi.ru/
XOJIOAHOW U TOpsiueit BOBI
Pemenne 3agay mo teme "TemioooMen u https://resh.edu.ru/
16 " 6 HEJIEJISt -
TEIJIOBOE paBHOBECHE https://uchi.ru/
Jlabopartopnast pabora Ne2"OmnpeneneHue
17 KOJINYECTBA TEIIOTHI, MOJYYEHHOIO BOJIOU https://resh.edu.ru/
IIPU TETJI00OMEHE ¢ HarpeThiM https://uchi.ru/
METaJUIMYECKUM TUIUHAPOM"
IImaBiieHne U oTBEpIEBAHNE
18 P v https://resh.edu.ru/
KPUCTAJUNIMYECKHUX BEIECTB. Y IelIbHAas .
p https://uchi.ru/
TEIUIOTA ILIABICHUS
Pemenne 3amau o teme "IInaBiaenne n https://resh.edu.ru/
19 7 HEAEJIA i
OTBEPICBAHUE KPUCTAIUITMUECKHUX TEN" https://uchi.ru/
20 Jlaboparopnas pabota Ne3 "Omnpenenenue https://resh.edu.ru/

yIeIbHOM TEIIOTHI TUIaBJIeHUs Jbaa"

https://uchi.ru/




VYpoxk-uccienoanue "CpaBHEHUE MPOLIECCOB
MJIABJICHUSI KPUCTAJUIMUECKUX TET U

https://resh.edu.ru/

21 1 }
pa3MsATrYeHus Ipy HarpeBaHuu aMop(HBIX https://uchi.ru/
Ten"
[TapooGpa3oBanue U KOHICHCAITHS. https://resh.edu.ru/
22 8 HEJIEJIS )
Ucnapenue https://uchi.ru/
Kunenue. Y aenpHas Temiora
73 napooOpa3zoBaHusi. 3aBUCUMOCTb https://resh.edu.ru/
TEeMIIepaTypbl KUTIEHUS OT aTMoc(hepHOoro https://uchi.ru/
JaBJICHHS
24 Pemenue 3anau mo teme "IlapooOpazoBanue https://resh.edu.ru/
" KuneHue" https://uchi.ru/
VYpok-uccnenosanue "OO0bsICHEHUE
)5 3ap . | S https://resh.edu.ru/
BHCHMOCTH TEMIIEPATyPhl KHIICHUS OT .
" patyp https://uchi.ru/
JTaBIICHUS
26 HacpImeHHblif 1 HEHACHIIIEHHBINA Tap. https://resh.edu.ru/
BnaxxnocTs Bo3yxa https://uchi.ru/
BrnaxHocTh Bo3iyxa u €€ u3MepeHue.
7 a6 leg Nod "O P 0.5 https://resh.edu.ru/
aboparopHas padota Ne npeeeHue . .
patop vp e " https://uchi.ru/
OTHOCHUTENIbHOM BJIAXXHOCTH BO3/1yXa
" " https://resh.edu.ru/
28 Pemrenue 3agad mo teMe "BnaxxHOCTH 10 HEJEJIA -
https://uchi.ru/
Pemenne 3a1a4y u aHanu3 cCUTyalui
A ya, https://resh.edu.ru/
29 CBSI3aHHBIX C SIBIICHUSMU UCTIAPEHUS U .
https://uchi.ru/
KOHICHCAITNH
30 DHeprus ToIMBa. Y IeibHas TEIioTa https://resh.edu.ru/
CropaHus https://uchi.ru/
31 [TpuHIUIBL paOOTHI TETIJIOBBIX JABUTaTEICH 11 HEJIEJIA https://resh.edu.ru/




[TapoBast TypOuHa. /|Burarenb BHyTPEHHETO

https://uchi.ru/
https://resh.edu.ru/

32 .
CrOpaHus https://uchi.ru/
https://resh.edu.ru/
33 KIIJI TermmoBoro aBurareis )
A https://uchi.ru/
Pemenne 3agau o teme "KIIJI TermmoBoro https://resh.edu.ru/
34 | 12 HEJIEJIA -
JIBUATATEIIS https://uchi.ru/
35 Ypok-koupepennus "TennoBsie qBUTATEIN https://resh.edu.ru/
U 3alllUTa OKPY’KaroIIeH cpeanl" https://uchi.ru/
https://resh.edu.ru/
36 TeruioBbIe TOTEPU B TETLIOCETIX B
https://uchi.ru/
3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUU https://resh.edu.ru/
37 13 HEAEJIS )
B MEXaHUYECKHMX U TEIUJIOBBIX MPOIIeccax https://uchi.ru/
IToaroroBka K KOHTPOJIBHON pabOTE IO TEME
" p p https://resh.edu.ru/
38 TennoBeie sBiaeHUs. M3MeHeHne .
. " https://uchi.ru/
arperaTHBIX COCTOSIHUI BEIIECTBA
KonrponsHasg padora Nel mo teme
" P P https://resh.edu.ru/
39 TennoBeie sBiaeHUs. M3MeHeHne .
. " https://uchi.ru/
arperaTHbIX COCTOSIHMI BEIlecTBa
40 5 I B https://resh.edu.ru/
JIeKTpu3anus Tea. J[Ba pojaa 3apsaoB .
p PO 3apaz https://uchi.ru/
VYpok-uccnegosanuue "Mcciegosanne
A1 . poco60 a 4 https://resh.edu.ru/
I B Pa3JIMYHBIX BEIIECTB .
P " HI https://uchi.ru/
Ha’3JIEKTPU30BBIBATHCS
4 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH https://resh.edu.ru/
Kynona https://uchi.ru/
Onexrpuueckoe noie. Hanpspk€HHOCTD https://resh.edu.ru/
43 15 HEJIEJIS

3neKTpudecKoro nojs. [Ipuaimn

https://uchi.ru/




CYNEPIIO3ULINU NEKTPUUECKUX TOTEH

Hocutenu snekrpuyueckux 3apsjios.

https://resh.edu.ru/

4 DneMeHTapHbId 3apsia. CTpoeHue atoMa https://uchi.ru/

45 3aKOH COXpaHEHHs dJIEKTPUUECKOTO 3aps/ia https://resh.edu.ru/
https://uchi.ru/

[IpoBOHUKY, TUATEKTPUKHU U https://resh.edu.ru/

46 16 HEJIEJISI ;
MOJTYTTPOBOITHUKHU https://uchi.ru/

47 Ypok-koHpepeHus "DaeKTpu3anus B https://resh.edu.ru/
HOBCEIHEBHOMN XU3HU" https://uchi.ru/

43 Pemenue 3ana4 no teme "3aKOH COXpaHEHUSI https://resh.edu.ru/
AIEKTPUYECKOTO 3apsiaa' https://uchi.ru/
Onektpruyeckuil Tok. lctouHuku https://resh.edu.ru/

49 17 HEOEJISA .
AIEKTPUIECKOTO TOKA https://uchi.ru/
VYpok-uccnenosanue "Mccnenosanue

50 L[:IZCTBH;[ 3J1I;I<Tp1/1qec1<oro H§J'I$I Ha ttps://resh.edu.ru/

" https://uchi.ru/
MIPOBOJHUKH M TUIIEKTPUKH

51 DNEeKTPUYECKHUIA TOK B METa/LIax https://resh.edu.ru/
https://uchi.ru/

52 DNEeKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax 18 HEJIEJISE hitps://resh.edu.ru/
https://uchi.ru/

53 DriekTpryecKast 1erb https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

54 Cuna Toka. AMriepmMeTp httos://uchi.ru/

55 DieKTpHYecKoe HanmpskeHune. BomsTmerp 19 HEJIEJIS https://resh.edu.ru/
https://uchi.ru/

56 Jlaboparopuas pabota Ne5 "COopka u https://resh.edu.ru/

HUCIIBITAHUC BHGKTpI/I‘{eCKOﬁ Ja( 0041

https://uchi.ru/




HOCTOSIHHOI'O TOKa"

3aBUCHMOCTH CUJIEI TOKA OT HaIpsPKCHUA.

https://resh.edu.ru/

>7 3akon OMa Jy1sl ydyacTKa 1enu https://uchi.ru/
Jlaboparopuas padota Ne6 "Hccrnenoanue

53 3aBUCUMOCTH CUJIBI TOKA, IPOTEKAIOLIETO 20 HEAES https://resh.edu.ru/
4yepe3 pe3ucTop, OT HAMPSHKEHUS Ha https://uchi.ru/
pPE3UCTOPE U CONMPOTUBIICHUS pe3ucTopa”

59 DNEeKTPUYECKOE COMPOTUBIICHUE. Y ICTIbHOE https://resh.edu.ru/
COTPOTHUBIICHUE https://uchi.ru/

60 Jlaboparopnas pabota Ne7 "Omnpenenenue https://resh.edu.ru/
YE€IBHOI'O CONPOTUBIICHUS POBOAHMUKA" https://uchi.ru/

61 Pemenue 3ana4 no teme "IieKkTpuyecKoe 21 HESES https://resh.edu.ru/
COMPOTHUBIIEHUE. Y ACIIBHOE CONPOTUBIIEHUE" https://uchi.ru/

62 Pemenue 3a1au no Teme "3akon Oma" httpS://resh'edu'rU/

https://uchi.ru/

63 [TocnegoBarenbHOE U MapaielbHOE https://resh.edu.ru/
COEIMHEHMS IPOBOJHUKOB https://uchi.ru/
JlaGopatopnas pabora Ne8 "IIposepka

64 MIpaBHJIa CIOKEHHSI HAMIPSHKSHUN TIPH 22 HEETS https://resh.edu.ru/
[IOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://uchi.ru/
pe3uctopos”

Pemrenue 3agad mo reMme https://resh.edu.ru/

65 "[TocnenoBarenbHOE U apaJIEIbHOE https://uchi.ru/
COEIMHEHMS IPOBOIHUKOB" ARSI
Jlaboparopnast pabota Ne9 "IIposepka https://resh.edu.ru/

66 MpaBUJjIa U CUJIBI TOKA NP MapaJieIbHOM httos://uchi.ru/
COCAMHEHHUH PE3UCTOPORB" :

67 Pemenue 3a1au Ha npuMeHeHne 3akoHa Oma 23 HEJEJIA https://resh.edu.ru/




AJId Pa3siIn4YHOro COCANHEHUS IIPOBOJHHUKOB

O/1C u BHyTpEeHHEE CONPOTUBIICHHUE

https://uchi.ru/

https://resh.edu.ru/

68 HMCTOYHHKA TOKA. 3akoH OMa 1Sl OJTHOM }
s https://uchi.ru/
enu
Pemenne 3ama4d no teme "3/1C, BHyTpeHHEE
A A TP https://resh.edu.ru/
69 COMPOTHUBIICHHNE UCTOYHHKA TOKA. 3aKoH Oma .
. " https://uchi.ru/
JUTSI TIOJTHOM 11eTHr
Jlaboparopuas padota Nel0 "Omnpenenenue
70 3I[Cp p . P . el 24 HESETS https://resh.edu.ru/
U BH HHETO COMPOTHBIICHUS }
P " P https://uchi.ru/
HMCTOYHHKA TOKA
https://resh.edu.ru/
71 [IpaBuna Kupxroda .
P pxrog https://uchi.ru/

7 Jlaboparopuas padota Nel1 "[IpoBepka https://resh.edu.ru/
npasui Kupxroda" https://uchi.ru/
Ypok-uccnenosanue "M3ydueHue BoIbT-

7 . p . z AKTe i . 25 HEAEIS https://resh.edu.ru/

MITEPHBIX XapaKTEPUCTUK HEITMHEWHBIX .
P " P P https://uchi.ru/
3JIEMEHTOB

74 Pabota snekTpuueckoro Toka. MOIHOCTh https://resh.edu.ru/
AIEKTPUIECKOTO TOKA https://uchi.ru/

75 JlaGopatopHnas paborta Nel2 "Onpenenenue https://resh.edu.ru/
paboThI U MOLITHOCTH JIEKTPHUUECKOro TOKa" https://uchi.ru/
3akon Jlxoynsa-Jlenna. [Torpedurenn https://resh.edu.r

76 Jixoy. I P 26 HEJIEJIS s:// - u.ru/
NEKTPUYECKOro Toka. KopoTkoe 3amMblkaHne https://uchi.ru/
VYpok-koudepennus "OO0bsicHEHNE U

P b P . https://resh.edu.ru/

77 MPUHIMI AEHCTBUS JOMAITHUX .

" https://uchi.ru/
AJIEKTpOHarpeBaTebHbIX TPUOOPOB
73 [TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe https://resh.edu.ru/

"DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela

https://uchi.ru/




U uXx B3auMoaencTBusa. I1ocTOSIHHBIN
AIEKTPUUYECKUN TOK"

KontponbHas padota Ne2 o teme

"DnexkTpuuecKue 3apsaabl. 3apsyKCHHBIC Tella https://resh.edu.ru/

79 . . 27 HEJIEJIS )

U UX B3auMoaeucTus. I10CTOSHHBIN https://uchi.ru/
AJIEKTPUYECKUMA TOK"

20 IlocTrossHHEBIE MardHuThl. MarHuTHOE 110JIE https://resh.edu.ru/
3eMIIH 1 €ro 3HaueHue I KU3HU Ha 3eMie https://uchi.ru/
VYpoxk-uccnenonanue "M3yuenue

31 MAarHUTHOTO IO/ HOCTOSHHBIX MarHuTOB https://resh.edu.ru/
MIPU UX OOBETUHEHUH U Pa3JICTICHUU. https://uchi.ru/
Buszyanuzanus 1mosst HoCTOSHHBIX MAarHUTOB"

OmnbIT OpcTena. MarHuTHoe 1moje https://resh.edu.ru/

82 28 HEJIEJISI -
AIEKTPUIECKOTO TOKA https://uchi.ru/
OnpiT AMniepa. MarHUTHOE MOJI€ KaTYIIKH C

23 H p y https://resh.edu.ru/
ToKkOM. [IpMeHeHHe JIeKTPOMAarHuTOB B .

p p https://uchi.ru/
TEXHHUKE

84 Cunia AMriepa u ornpesiesnieHue eé https://resh.edu.ru/
HaIlpaBJICHUSA https://uchi.ru/
Pemenue 3amaud mo reme "Cwta Ammnepa u https://resh.edu.ru/

85 . 29 HEJIEJIS -
ompesereHue e€ HarmpaBIeHUs " https://uchi.ru/
ONEeKTPOABUTaTEeIb ITOCTOSTHHOI'O TOKA.

. o Y . https://resh.edu.ru/

CIIOJIL30BaHME DJIEKTPOABUTATENICH B .
. P https://uchi.ru/
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE
JlaboparopHas padora Nel3 "HUsyueHue
. patop P i https://resh.edu.ru/
87 JIEHCTBUSI MATHUTHOTO TOJISI HA POBOJHUK C i
| https://uchi.ru/
TOKOM p
88 VYpok-koudepennus "IlpakTrueckoe 30 HEJIEJISE https://resh.edu.ru/




MPUMEHEHUE dIIEKTpoABUTraTenei"”

Jlaboparopnas pabora Nel4

https://uchi.ru/

https://resh.edu.ru/

89 "Konc OBaHUE U U3Y4YCHHUE paOOTHI }

TPYHP " e P https://uchi.ru/
ANEKTPOABUTATEIS

90 Jlaboparopnas padota Nel5 "U3mepenue https://resh.edu.ru/
KIIJI anexkrpoaBurarenbHON yCTaHOBKU" https://uchi.ru/
OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM https://resh.edu.ru/

91 31 HEJEJIA -
unayknuu. [Ipasumno Jlenna https://uchi.ru/
VYpoxk-uccienoanue "Hccienopanue

P . A A https://resh.edu.ru/
92 W3MEHEHUN 3HAaYCHHs U HANPaBIICHUS .
" https://uchi.ru/
WMHIYKIIMOHHOTO TOKa
Pemrenue 3amau mo reme "3akon
93 S EKTDOMA a . I https://resh.edu.ru/
JEKTPOMArHUTHOW UHIyKuuu. [IpaBuso .

p” e P https://uchi.ru/
Jlenna
Onektporereparop. CrocoObl MoTydeHUs https://resh.edu.ru

94 P patop yi 32 HEJTEJIS os:// - /
AIIEKTPOIHEPTUU https://uchi.ru/
Ypok-koH(pepeHIHs "DIeKTPOCTaHIIUN Ha

95 BO300OHOBIISIEMBIX ICTOYHHUKA SHEPTUU. https://resh.edu.ru/
ITpo6aems! 3konorun. TonmuBHBIE https://uchi.ru/
AJIEMEHTHI U JNEKTpoMoOnIHn"

96 [TonroToBka K KOHTPOJIBHON pabOTE MO TeMe https://resh.edu.ru/
"DNeKTpOMarHUTHBIE SIBJICHUS" https://uchi.ru/
Kontponbnas padota Ne3 mo teme https://resh.edu.ru/

97 " " 33 HEJIEJIS -

DNeKTpOMarHUTHBIC SIBJICHUS https://uchi.ru/

08 Pabora ¢ Tekctamu o teme "TernnoBbie https://resh.edu.ru/
SIBJICHUS " https://uchi.ru/

99 PaGora ¢ TekcTamu 1o Teme https://resh.edu.ru/

"DnexTpuueckue 3apsabl. 3apsHKEHHBIE Tela

https://uchi.ru/




U UX B3auMoercTaue"

100 Pabota ¢ TGKC’I;&MI/I o Teme "IlocTossHHBIM | 4 HEES https:// resh.edu.ru/
AJIEKTPUYECKUM TOK" https://uchi.ru/

101 Pabora ¢ Texctamu 1o Teme "MarHuTHbIE | https://resh.edu.ru/
siBJIeHUS" https://uchi.ru/

102 Pabora ¢ Tekctamu o Teme | https://resh.edu.ru/
"DJIeKTpOMarHuTHas UHIyKIus" https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME




9 KUIIACC

KoanuecTBO 4acos DJIeKTPOHHbIE
Jlara uudgposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Mexanunyeckoe nBuxeHrne. MarepuajibHas https://resh.edu.ru/
1 Touka. CIIocoOBI OIMCAaHNUI MEXaHUYECCKOIO 1 1 HEAEJISt https://uchi.ru/
JBYOKESHUS
https://resh.edu.ru/
Cucrema orcyera. OTHOCHUTEIHLHOCTD )
2 1 https://uchi.ru/
MEXAHUYECKOTO IBHKEHUS
B https://resh.edu.ru/
€KTOpHBIE BEJIMYMHEI, OIIEpaIliH C .
3 P P 1 https://uchi.ru/
BEKTOpPaMHU, ITPOEKIIUN BEKTOPOB
P o https://resh.edu.ru/
aIMyc-BEKTOp MaTepHaILHON TOYKH, .
4 Y p P 1 https://uchi.ru/
NepeMENIeHNE Ha MIOCKOCTH
https://resh.edu.ru/
5 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1 2 HEJIEJIA https://uchi.ru/
p "p https://resh.edu.ru/
eleHue 3a1a4 1o reme "PaBHOMepHOE )
6 ’ IBHOME 1 https://uchi.ru/
MPSIMOJIMHEITHOE JIBUYKCHUE
HepaBHoMepHoe TIpsIMOIHHEHHOE
p I(): p https://resh.edu.ru/
nBrkenue. CpeqHsiss 1 MTHOBEHHAs .
7 P 1 https:/uchi.ru/
CKOpOCTb TeJIa MPU HEPABHOMEPHOM
JBYKCHUU
8 JlaGopaTtopHnas pabora Nel "Omnpenenenue 1 1 https://resh.edu.ru/




CPEIHEH CKOPOCTHU CKOJIBKEHHUS OpycKa
NN ABUXXCHUS Luapmca I10 HaKHOHHOﬁ
mwIockocTu"

https://uchi.ru/

nepeMenieH s ISl MPSIMOIMHEHHOTO
JBUKECHUS

PaBHOYCKOPEHHOE TPSIMOJIMHENHOE https://resh.edu.ru/
9 3 HEJIETIA https://uchi.ru/

JIBUOKEHUE. Y CKOpEHUE

CKOpoCTh PaBHOYCKOPEHHOT'O https://resh.edu.ru/
10 OpSMOJIMHEHHOTO BMXKeHus. [ paduk https://uchi.ru/

CKOPOCTH

Pemenue 3agau no reme "CKopoCTh https://resh.edu.ru/
11 PaBHOYCKOPEHHOTO MPSAMOIUHEHHOTO https://uchi.ru/

nBmxeHus"”

[lepemenienue npu paBHOYCKOPEHHOM https://resh.edu.ru/
12 . https://uchi.ru/

MPSIMOJIMHEHOM JIBUJKEHUU

Jlaboparopnas pabota Ne2 "Omnpenenenue https://resh.edu.ru/
13 YCKOPEHHUS TeJla IIPU PAaBHOYCKOPEHHOM 4 HEZIEJLA https://uchi.ru/

JBUKEHUHU 10 HAKJIOHHOW IJIOCKOCTH"

Pemenue 3amau o reme "llepemenienue https://resh.edu.ru/
14 [IPY PAaBHOYCKOPEHHOM NPSAMOJIUHEHHOM https://uchi.ru/

IBHKeHUN"

JlabopaTtopHnas padora Ne3 "HccnenoBanue https://resh.edu.ru/
1 3aBUCUMOCTH TyTH OT BPEMEHH TPH httos://uchi.ru/

PaBHOYCKOPEHHOM JIBHXKCHHH 0€3 .

HavaJIbHOM ckopoctn"

I'paduaeckas piHTepnpeTaum{ YCKOpEHHUSI, https://resh.edu.ru/
16 CKOPOCTH, MPOMJIEHHOTO MYTH U httos://uchi.ru/




Pemenue 3amay o teme "I'paduueckas
UWHTEpIpeTalus YCKOPEHUsl, CKOPOCTH,

https://resh.edu.ru/

17 " 5 HEJIEJIA https://uchi.ru/
IIPONJIEHHOI'O IIyTU U MEPEMEIIECHUS IS
MPSIMOJIMHEMHOTO JIBH>KEHUS"
https://resh.edu.ru/
18 Yckopenne cBo001HOTO naieHus. OBITHI httos://uchi.ru/
lanunes
Peurenne 3agau o Teme "Yckopenue httpS://resh'edu'ru/
19 https://uchi.ru/
CBOOOTHOTO TaieHus "
https://resh.edu.ru/
20 JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM K httos://uchi.ru/
TOPU30HTY S
Pemenue 3anau no teme "JIBrm>keHue Tena, https://resh.edu.ru/
21 6 HEJIEJLA https://uchi.ru/
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaboparopHas pabota Ned "HMccnenoBanue https://resh.edu.ru/
22 JIBIDKEHUS Teja, OpOLIEHHOTO MO/ YITIOM K https://uchi.ru/
rOpU30HTY"
Pemenue 3agau mo treme "JIBrkeHue Mo https://resh.edu.ru/
23 JENCTBUEM YCKOPEHHSI CBOOOTHOTO https://uchi.ru/
nagenus"
https://resh.edu.ru/
24 JIBU>KEHHE 110 OKPYKHOCTH https://uchi.ru/
JIuneiiHas 1 yriosas CKOpOCTh, IEPUOA U https://resh.edu.ru/
25 7 HEJIEJIA https://uchi.ru/
yacToTa
26 CKOpOCTb U yCKOPEHME NPH IBUIKEHUU 110 https://resh.edu.ru/




OKPY>KHOCTH

Pemenue 3agau mo treme "JIBrxeHue mo

https://uchi.ru/

https://resh.edu.ru/

27 " https://uchi.ru/
OKPY>KHOCTH
Ypok-koH(pepennus "Pacnio3naBanue u https://resh.edu.ru/
28 npUOIMKEHHOE ONUCAHUE Pa3IMYHbIX https://uchi.ru/
BHJIOB MEXaHWYECKOTO JBIKCHUS"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO https://resh.edu.ru/
29 TeMe "MexaHU4ecKoe IBIDKEHUE U 8 HEJIEJISI https://uchi.ru/
CITIOCOOBI €ro onucanus"
Kontponbnas paborta Nel mo teme https://resh.edu.ru/
30 "MexaHn4ecKoe IBUKEHUE U CHOCOOBI €ro https://uchi.ru/
onucaHus"
https://resh.edu.ru/
31 ITepBslii 3ak0H HproTOHA. BEKTOpP CHIIBI https://uchi.ru/
Bropoii 3akoH HeroToHa. e L
32 . https://uchi.ru/
PaBHoxelicTByIOIIAs cuiia
Tpernii 3axon Herotona. Cynepnosunus https://resh.edu.ru/
33 https://uchi.ru/
CHI
https://resh.edu.ru/
34 Cwita ynpyroctu. 3akoH ['yka 9 HEJIEJIS https://uchi.ru/
https://resh.edu.ru/
35 Pemenne 3amgau no reme "Cuna ynpyroctu" https://uchi.ru/




JlaGopaTtopHnas pabora Ne5 "HccnenoBanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH,

https://resh.edu.ru/

36 . https://uchi.ru/
BO3HHKAIOIIEH B MPYKUHE, OT CTENIEHU
neGpopManuu NpyKUHb"

https://resh.edu.ru/

37 Cuna tpenus. Koadumuent tpenus https://uchi.ru/

38 JlaGopatopnas pabora Ne6 "Onpenenenue S E::p:%;e;ﬂjj /u'ru/
KOX(UITUEHTA TPSHUS CKOJBKCHHS " AUDS:IUCALIW
JlabopaTtopHnas padota Ne7 "UccnenoBanue https://resh.edu.ru/

39 3aBUCUMOCTH CHUJIBI TPEHHS CKOJIBKCHHS OT https://uchi.ru/
CHJIbI HOPMAJIBHOTO J1aBJICHUS"

https://resh.edu.ru/

40 I[BUI/DKeHHe TEJ TI0 OKPY>KHOCTH TIO]] httos://uchi.ru/

JIEHCTBUEM HECKOJIBKUX CHIT
https://resh.edu.ru/

41 3axkoH bepHymm 1 noxbEMHas cuiia Kpbuia https://uchi.ru/
VYpok-koHpepenus "CoBpeMeHHbIE
JeTaTelIbHbIC alnaparsl, Cy1a Ha https://resh.edu.ru/

42 MOJABOJHBIX KPbUIbSX, aHTUKPBLIO Ha 11 HEJIEJIS https://uchi.ru/
CKOPOCTHBIX aBTOMOOUISIX. [IBUKeHHe
Moe3/1a Ha MarHUTHOM mogyike"

https://resh.edu.ru/

43 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO httos://uchi.ru/
TATOTEHUS e

44 JIBM>KeHHE Tel BOKPYT I'PaBUTALMOHHOTO https://resh.edu.ru/

ueHTpa. IlepBas kocMudeckasi CKOpOCTb

https://uchi.ru/




https://resh.edu.ru/

45 HesecomocTs 1 neperpysku https://uchi.ru/
. https://resh.edu.ru/
PaBHOBecue MaTepraibHONM TOUKHU. }
46 .. 12HENENS  https://uchi.ru/
AOGCOIIOTHO TBEPIOE TEIIO
https://resh.edu.ru/
47 MowmenT cuibl. [IpaBuino MoMeHTOB https://uchi.ru/
v "0 https://resh.edu.ru/
ok-uccnenoBanue "OmnpenencHue .
48 P ! bed " https://uchi.ru/
LEHTPa TSKECTU PA3TUUHBIX Tell
HNmnynec Tena. U3MeHeHne uMirynsca. https://resh.edu.ru/
49 HNmnynsc cumel. Yopyroe u Heynpyroe https://uchi.ru/
B3aUMOJICCTBUE
3 https://resh.edu.ru/
AKOHBI U3MEHEHUS U COXPAHECHUS .
50 p 13 HEJIEJISI https://uchi.ru/
UMITyJbCca
https://resh.edu.ru/
51 PeakTuBHOE IBIKEHUE https://uchi.ru/
Pemenue 3amau no reMe "3akoH https://resh.edu.ru/
52 COXpaHEHUs UMITyJIbca. PeakTuBHOE https://uchi.ru/
nBroxeHue"
https://resh.edu.ru/
53 Mexanuueckasi paboTa U MOUTHOCTb https://uchi.ru/
54 PaboTa cuiibl TSKECTH, CHITBI YIIPYTOCTH U 14 HEJIEJIS https://resh.edu.ru/




CHUJIBI TPEHUSA

JlaGopaTtopHnas padota Ne§8 "Onpenenenue
paboThI CHIIBI TPEHHS ITPU PABHOMEPHOM

https://uchi.ru/

https://resh.edu.ru/

55 N https://uchi.ru/
JBUKEHUU TEJIa 110 TOPU30HTAILHON
noBepxHocTu"
https://resh.edu.ru/
56 CBs13b HEPrUU U padOTHI https://uchi.ru/
JlaboparopHas pabota Ne9 "Onpez[e.:'ﬂeHI/Ie https://resh.edu.ru/
57 paboTHI CUJIBI YIPYTOCTH MPHU MOABEME httos://uchi.ru/
rpy3a ¢ UCIOIb30BAHUEM HETOJIBIKHOTO U AEPSHUCHLIL
MOJIBHYKHOTO OJI0KOB"
https://resh.edu.ru/
58 [TorenuuansHas sHEPTHs 15 HEAEJIA https://uchi.ru/
Kunerunueckas sHeprus. Teopema o https://resh.edu.ru/
59 5 https://uchi.ru/
KHHETHYECKON SHEPTUU
https://resh.edu.ru/
60 3aKoH H3MeHeVHI/151 U COXpaHEHUs httos://uchiru/
MEXaHHYECKOH dHEepTUn ALPS-JUCALIU
Pemenue 3amay mo reMe "3aKOHEBI https://resh.edu.ru/
61 VW3MEHEHUS U COXPAHEHUs MEXAHUYECKOMN https://uchi.ru/
SHEpruun"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO https://resh.edu.ru/
62 teMme "B3anmonelicTBue Tel. 3aKOHBI 16 HEJIEJIS https://uchi.ru/
coxpaHeHus"
63 Kontponbnas padota No2 o teme https://resh.edu.ru/




"BzaumoielicTBre TeI. 3aKOHEI
coxpaHeHus"

KonebarensHaoe nemxenne. OCHOBHBIE

https://uchi.ru/

https://resh.edu.ru/

64 XapaKTEPUCTUKU KOJICOaHUH: TIEPHO/I, https://uchi.ru/
4acToTa, aMILTATY/Aa
Maremarndeckuii u 11 UHHBIN
a6 Py 5 Nel0 https://resh.edu.ru/
MasaTHHUKH. JIabopaTopHast padota Ne .
65 ) PaTOpHaL P 0.5 https://uchi.ru/
HccnenoBanue 3aBUCMMOCTH TEpUOa
KoJie0aHul Tpy3a Ha HUTH OT AJTUHBI HUTH"
JIaGoparopHas pa6ora Nel 1
- patop p https://resh.edu.ru/
ccleloBaHue 3aBUCUMOCTH IIEPHOIA i
66 . p 1 17 HEAEJIA https://uchi.ru/
KoJieO0aHUH MPY>KUHHOTO MAsITHAKA OT
Macchel rpysa"
https://resh.edu.ru/
67 lMapmonnueckue konedanus https://uchi.ru/
https://resh.edu.ru/
JIaGoparopHas padora Nel2 "Hsmepenne .
68 PaTopHaz p " P 1 https://uchi.ru/
YCKOpEeHUs: CBOOOTHOTO NaIeHUS
3 5 B https://resh.edu.ru/
aTyxarolue kojeoanus. Beia C€HHBIE ]
69 yxarom YA https://uchi.ru/
konebauns. Pe3oHanc
0 https://resh.edu.ru/
eBpallleHue YHEPTUH TIPHA -
70 peBp P p 18 HEJIEJIS https://uchi.ru/
K01€0aTeIbHOM ABUKEHUH
VYpok-uccnenosanue "l[Iposepka https://resh.edu.ru/
71 HE3aBHUCUMOCTH TIEpHOo/ia KoieOaHuii rpysa, 1 https://uchi.ru/
MOJBEIICHHOTO K JICHTE, OT MacChl rpy3a"
72 MexaHn4eCKUe BOIHBI: IPOJOJIbHBIE U https://resh.edu.ru/




IIOIIEPCUYHEBIC

CBolicTBa MeXaHUYECKUX BOJIH. JlimHA

https://uchi.ru/

https://resh.edu.ru/

73 ) https://uchi.ru/

BOJIHBI M CKOPOCTbH €€ pacrpoCTpaHeHHs

Ypok-uccnenosanue "Hadmonenue https://resh.edu.ru/
74 uHTEepPEepeHIN U TUPaKIUK BOJTH Ha 19 HEJIEJIA https://uchi.ru/

MOBEPXHOCTH BOBI"

Ypok-koHpepennus "MexaHnuyeckue https://resh.edu.ru/
75 BOJIHBI B TBEPIOM Tenie. CelicMruYecKkue https://uchi.ru/

BOJIHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue https://resh.edu.ru/
76 https://uchi.ru/

3ByKa

https://resh.edu.ru/

77 Pemenue 3anay no teme "3Byk" https://uchi.ru/

VYpok-uccnenoBanue "IKCEepUMEHTATHHOE https://resh.edu.ru/
78 orpeziesieHUe TPaHMI] YaCTOThI CIBIIIHUMBIX 20 HEJIEJISA https://uchi.ru/

3BYKOBBIX KoJieOaHui"

['POMKOCTB 3ByKa M BBICOTa TOHA. https://rosh.cou.ru/
79 2 https://uchi.ru/

AKYCTHYECKHI1 pe30oHaHC.

Vpoxk-uccnenosanne "Habmonenue u https;//resh'edu'ru/
80 https://uchi.ru/

00BsICHEHHE aKyCTUYECKOro pe3oHaHca"

Nudpa3Byk u ynerpasByk. Kondepenius https://resh.edu.ru/
81 "Ucnonp30BaHue ynbTpa3ByKa B 21 HEJIEJIA https://uchi.ru/

COBPEMEHHBIX TEXHOJOTHUSX"




DIIEKTPOMArHUTHOE MOJIE U

https://resh.edu.ru/

82 https://uchi.ru/
AJIEKTPOMATrHUTHBIE BOJIHBI
https://resh.edu.ru/
83 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH https://uchi.ru/
Ypoxk-koudepennus "Lkana
ANEKTPOMArHUTHBIX BOJIH. Mcnosib30Banme https://resh.edu.ru/
84 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM https://uchi.ru/
cBsa3u. Paguonokanus. KocMuueckas cBsi3b
p https://resh.edu.ru/
ellIeHHE 3a1a4 Ha ONpPEIEIIEHAE YaCTOTEI U i
85 a peA . 22 HEJIEJIA https://uchi.ru/
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI
5 https://resh.edu.ru/
JIEKTPOMAarHUTHAs IIPUPOJIa CBETA. .
86 P PHPOA https://uchi.ru/
CxopocTh cBeTa
o https://resh.edu.ru/
BoiHoBEIE CBOMCTBA CBETa: .
87 https://uchi.ru/
uHTepdepeHus 1 Tudpaxuus
T https://resh.edu.ru/
eBasi MOJIENIb CBETA U TEOMETPUUIECKast .
88 i A Ry https://uchi.ru/
ontuka. UcTouHUKH cBEeTa
I o https://resh.edu.ru/
SIMOJIMHEITHOE pacpoCTpaHEHUE CBETA. .
89 p pacupoctp 23 HEJIEJIA https://uchi.ru/
3armenus Connua u JIyHsl
https://resh.edu.ru/
90 3akoH oTpaxeHus ceera. [1mockoe 3epkaino https://uchi.ru/




[TocTpoenue nzodpakeHui,

https://resh.edu.ru/

91 https://uchi.ru/
c(hOpPMHUPOBAHHBIX 3ePKATIOM
[penomiieHne cBeTa. 3aKOH MPETOMIICHHUS s/l uf
92 https://uchi.ru/
cgeta. [lonHoe oTpakeHue ceTa.
Jlaboparopnas padota Nel3
"I/ICCJII)GLIOII;)EIHI/IGP 3aBUCHMOCTH yTJIa https://resh.edu.ru/
93 24 HEJIENIA https://uchi.ru/
MPEOMIICHUS OT yIJia MaJeHUs] CBETOBOTO
Jy4a Ha TPaHULE «BO3IyX-CTEKIO»"
" https://resh.edu.ru/
94 Ypok-uccienoBanue "AHanus u httos://uchiru/
00BsICHEHUE ONTHYECKOr0 MUpaxka" S
VYpoxk-koHpepennus "Hcnonp3oBanue https://resh.edu.ru/
95 IIOJIHOTO BHYTPEHHETO OTPAXKEHUS: https://uchi.ru/
CBETOBO/Ibl, OTUKOBOJIOKOHHASI CBSI3b"
https://resh.edu.ru/
96 JInH3a, X0 Iyden B IUH3E 25 HEJIEJIA https://uchi.ru/
https://resh.edu.ru/
97 dopmyiia TOHKOHU JIMH3BI https://uchi.ru/
JlaboparopHas pabota Nel4 "Omnpenenenue https://resh.edu.ru/
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN https://uchi.ru/
CHJIBI cOOMparoLIel TMH3bI"
[Monyuenne n300paKeHHUit C TOMOMIBIO https://resh.edu.ru/
99 y , https://uchi.ru/
coOuparoniel ¥ paccenBaroLIel JIMH3
100 Ypok-koHpepennus "[IpuHnmn neiicTBus 26 HEJIEJIS https://resh.edu.ru/




ONTHYECKUX TPHOOPOB (MUKPOCKOTI,
Teseckor, ¢poroarnmnapar)"

I'ma3 kak onrTudeckas cucreMa.

https://uchi.ru/

https://resh.edu.ru/

101 https://uchi.ru/
bin3opykocTh ¥ TaTbHO30PKOCTH
Paznoxenune 6eoro cBera B CIIEKT). https://resh.edu.ru/
102 Onreitel Herotona. Cnoxenue https://uchi.ru/
CIIEKTPaJIbHBIX LIBETOB. [{ucniepcus cBera
Vpok-npaktukym "HaOmronenue u
é) P M A https://resh.edu.ru/
00BsICHEHUE OIBITOB 110 PA3JIOKEHUIO .
103 P https://uchi.ru/
Oenoro ceera B criekTp. [lonyuenue 6emnoro
1IBETa P CJIOKEHUU 1IBETOB"
0 p o https://resh.edu.ru/
neITE Pe3epdopaa u mianeTapHas )
104 PPOPA P wHERENS | https:/uchi.ru/
MOJIENIbL aTOMa
https://resh.edu.ru/
IToctynatel bopa. Moaens atoma bopa. ]
105 Y pa. Won P https://uchi.ru/
Hcnyckanue v moryionieHue CBeTa aTOMOM.
https://resh.edu.ru/
106 KBanTsl. JInneituatbie crieKTpsl https://uchi.ru/
VYpoxk-npaktukyMm "Habmronenue https://resh.edu.ru/
107 CIUIOIIHBIX U JTUHEWYATBIX CIIEKTPOB https://uchi.ru/
U3ITyYeHUs U UCITycKaHus"
p Anbdpa-, 6 https://resh.edu.ru/
aIMOaKTUBHOCTE. Anbda-, Oera- U ramMmMma- .
108 g ’ 28 HEJIEJIA https://uchi.ru/
W3ITYICHUS
109 Ctpoenue atomHoro siapa. Hykinonnas https://resh.edu.ru/

MOJI€JIb aTOMHOTO Sipa

https://uchi.ru/




https://resh.edu.ru/

110 PaguoaxtuBHbIe npeBpaiienus. M3oromnsl https://uchi.ru/
https://resh.edu.ru/
111 [lepuon nonypacnana https://uchi.ru/
VYpok-koupepennus "JlelicTBrue
p (epenuus "L . https://resh.edu.ru/
aIMO0AKTUBHBIX U3JIYYECHUN HA )KUBBIE -
112 pail i https://uchi.ru/
OpTraHU3MBI. 3aIUTa OT PAIHOAKTHBHOTO
u3nyyeHus"
q 3 https://resh.edu.ru/
€pHBIE PEAKIIUU. 3aKOHBI COXPAHEHUS )
113 Hep beakht p 29 HEJIEJISL https://uchi.ru/
3apsiZIOBOTO U MacCOBOTO YUCEI
5 C https://resh.edu.ru/
HEPT'Us CBSI3M aTOMHBIX sAaep. CBs3b )
114 P Aep https://uchi.ru/
MacChl U DHEPTHH
p " https://resh.edu.ru/
ellIEHHE 3a1a4 10 TEME epHEIE )
115 8 AP https://uchi.ru/
peaxiuu. JHEprus CBSA3U
p https://resh.edu.ru/
€aKI[MU CUHTE3A U JEIICHUS SED. .
116 1 s AP https://uchi.ru/
Ucrounnku sneprun CoiHIA U 3BE3T
VYpok-koHpepenuus "SnepHas sHepreTUKa. https://resh.edu.ru/
117 DKOJIOTHYECKUE TTPOOIEMBI SIEPHON 30 HEJIEJIS https://uchi.ru/
SHEPreTHKu"
[ToxroroBka K KOHTPOJILHOU paboTe 1Mo https://resh.edu.ru/
118 teMe "Konebanus v Bonubl. CBETOBBIE U https://uchi.ru/

KBAaHTOBEIE ABJICHUA"




Kontponbnas pabora Ne3 mo teme

https://resh.edu.ru/

119 "Konebanus u BosHbL. CBETOBBIC U https://uchi.ru/
KBaHTOBBIC SIBJICHUS"
https://resh.edu.ru/
Pemennie pacueTHbIX MO TeMe .
120 " " https://uchi.ru/
MexaHn4eckoe IBUKEHUE
https://resh.edu.ru/
Pemienne pacyeTHBIX U KaYECTBEHHBIX .
121 \ . " 31 HEJEJIA https://uchi.ru/
3a7a4 no teme "B3aumMoaencTBue Ten
Pemenne pac4eTHBIX M KAYECTBEHHBIX https://resh.edu.ru/
122 3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS https://uchi.ru/
SHEPruu U uMIyinca'
https://resh.edu.ru/
JlaboparopHbie pabOTHI ITO TEME }
123 " " https://uchi.ru/
Mexannueckoe OBIKEHUE
https://resh.edu.ru/
JlaGopaTopHbie pabOTHI 110 TEME )
124 " . " https://uchi.ru/
B3aumopeiictBue Ten
https://resh.edu.ru/
JlaGopatopusbie paboTsl 1o Teme "IIpocTeie .
125 " 34 H2EJIEJIA https://uchi.ru/
MEXaHU3MBI
https://resh.edu.ru/
Pemenne pacdeTHBIX U Ka4YECTBEHHBIX .
126 pacte ) https://uchi.ru/
3aj1a4 1o Teme "TennoBbie MPoLecChl
https://resh.edu.ru/
Pemenne pacyeTHBIX M Ka4ECTBEHHBIX .
127 " " https://uchi.ru/
3a7a4 1o TeMe ""BitaxHOCTE
128 Pelienne pac4eTHBIX M Ka4E€CTBEHHBIX https://resh.edu.ru/

3agad 1o treme "KII/] TermnoBeix

https://uchi.ru/




nsurareaen"

Pemenne PACUCTHBIX U KAUCCTBCHHBIX

https://resh.edu.ru/

129 3a1a4 o tTeMe "3aKOHBI HOCTOSHHOTO 1 33 HEJEJIA https://uchi.ru/
TOKA"
PereHIe . cotBe https://resh.edu.ru/
[IEHUE PACUETHBIX U KAYECTBEHHBIX
130 P 1 https://uchi.ru/
3aaa4 no teme "KII/] snexkTpoycTanoBok"
a6 5 "3 https://resh.edu.ru/
aboparopHbie paboTHI 110 TeMe "3aKOHBI
131 PATOPIBIC pab 1 https://uchi.ru/
[IOCTOSIHHOTO TOKAa
JlaGopaTopHbie PabOTHI [0 TEME https://resh.edu.ru/
132 | @ DOPATOPHBIE pabo” 1 https://uchi.ru/
CBeTOBbBIE SIBIICHUS
Pabora ¢ TekeTa o Tere "3axo https://resh.edu.ru/
T4 C TEKCTAMH I10 TEM KOHBI
133 | 1 34 HEJIEJIA https://uchi.ru/
COXPAHCHUS B MEXaHHUKE
Pabora c Tekcra o teme "Koneba https://resh.edu.ru/
T4 C TEKCTAMH I10 TEM jie0anus u
134 " 1 https://uchi.ru/
BOJIHEI
Pac " https://resh.edu.ru/
a00Ta C TEKCTAaMH [0 TEM BETOBBI
135 oTa ¢ TeKe © TEME "L-BETOBHIC | https://uchi.ru/
SIBIICHUS
Pabora ¢ Texctamu o teme "KBaHTtoBas u https://resh.edu.ru/
136 " 1 https://uchi.ru/
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KPUTEPUU OLIEHUBAHUA

JIJIs1 BceX BUIOB Pa0OT YCTAHOBJIEHBbI KPUTEPUHU:

OTMeTKa «5»:

1) 3HaHus, MOHUMAaHUS, TIIYOMHBI YCBOCHUS 00YUYarOIMMCS BCETO 00beMa IMPOrpaMMHOTO
Marepuana.

2) YMeHusi BBIACIATH TIJIaBHBIC MOJOXEHHWS B M3YUYEHHOM Marepuaje, Ha OCHOBAaHUH
¢$akToB M HpUMEpPOB 0000IIaTh, JETIaTh BBIBOJBI, YCTAHABIMBATH MEXKIPEIMETHBIC U
BHYTPHUIIPEIMETHBIC CBSI3M, TBOPYECKH NPUMEHSET NOJTYyYCHHbIE 3HAHHS B HE3HAKOMOW
CHUTYAIIHH.

3) OtcyrcTBHE OMIMOOK U HEINOYETOB MPU BOCIPOU3BEACHUN M3YYEHHOIO Marepualia B
YCTaHOBJICHHOM 00BEMe, NPU YCTHBIX OTBETaX yCTPaHEHHE OTIEIbHBIX HETOYHOCTEU C
HIOMOIIBIO JIOMOJHUTEIBHBIX BOIPOCOB YYHTEINs, COOIIOICHHE KYIbTyphl TUCbMEHHOU U
YCTHOH peuu, npaBul 0QOPMIICHUS ITUCBMEHHBIX PadoOT.

OTMeTKa «4»:

1) 3HaHue Bcero u3y4eHHOI0 IPOrpaMMHOr0 MaTepuarna.

2) YMmeHMil BBIIENATH TJABHBIC IMOJIOKEHHUS B HM3YYEHHOM MaTepuaie, Ha OCHOBaHHUH
(dakTOB M MpHUMEpPOB 0000IIaTh, A€NaTh BBIBOJABI, yCTaHABIMBATh BHYTPHUIPEAMETHBIC
CBSI3U, IPUMEHSTh TIOJYYCHHBIC 3HAHHS Ha TPAKTHKE.

3) HesnauutenbHble (HErpyOble) OMMOKHM U HEAOYETHl MPU BOCIPOU3BEICHHUH
U3Y4EeHHOTO MaTepHuasia, COOJIIOJICHHE OCHOBHBIX MPaBUJI KYJIbTYPHl NMUCHBMEHHOW W
YCTHOM peuH, paBusl 0pOpMIIEHHS MUCbMEHHBIX PaloT.

OTMeTKa «3»:

1) 3HaHue M ycBOGHME MaTepuana Ha YpOBHE MHUHUMAJIbHBIX TPeOOBaHUIl MPOrpamMMbl,
3aTpyJHEHHE npu CaMOCTOSITEIEHOM BOCIPOU3BE/ICHUH, HEO00XO0IUMOCTh
HE3HAaYUTENbHOM MOMOIIM MpernoaaBaTess.

2) VYmeHue paboTaThb Ha YpPOBHE BOCIPOM3BEACHUS, 3aTPyJHEHHS IPU OTBETaX Ha
BUJIOM3MEHEHHBIE BOIIPOCHI.

3) Hamuume rpyGoii oOmMOKM, WIM HECKOJBKUX HErpyObIX MpH BOCIPOU3BEACHUU
M3YYEHHOTO MaTepuaia, He3HAYUTEIbHOe HECOOIOJIEHUE OCHOBHBIX MPABUJ KYJIbTYPHI
NUCbMEHHOW U YCTHOM peun, npaBuil 0hOpMIIEHUS! MTUCbMEHHBIX padoT.

OTMeTKa «2»:

1) 3HaHMe W YCBOGHHME MaTepuajla Ha YPOBHE HWI)KE MHUHHUMAIIBHBIX TpeOOBaHMIA
MPOrpaMMbl, OTAENIbHbIE NMPEeACTaBICHUS 00 U3yUeHHOM MaTepHale.

2) OtcyrcTBHE yMEHUM paboTaTh Ha YpPOBHE BOCIPOU3BEACHHS, 3aTPYAHCHHUS IpHU



OTBETaX Ha CTAH/JAPTHBIC BOIIPOCHI.

3) Hamuume HeckoJbKUX TpyObIX OMmMMOOK, OOJBIIOrO 4YHCIa HErpyobIX IIpHU
BOCIIPOM3BECHUM H3YYEHHOTO MaTepuaia, 3HAYUTEIbHOE HECOOIIOJEHHUE OCHOBHBIX
MpaBWJI KYJbTYypbl MUCBMEHHOW W YCTHOW pe4H, MpaBWI O(POPMIICHUS MUCHMEHHBIX
pabor.

Kpurepuu oneHuBaHNS NHCLMEHHLIX Pa00T (KOHTPOJILHLIX, CAMOCTOSAITEIbLHBIX):

OtmMmerka S:

1) Bemomaun paboTy 6e3 omuO0oK U HEA0YETOB;

2) domyctuin He 0oJiee OJJTHOTO HEJI0UeTa.

3) B paborax ¢ W30BITOYHON IMJIOTHOCTHIO 3aJaHHI JTOMYCKAETCSl BHICTABJICHUE OTMETKH
«5» B COOTBETCTBUH C 3apaHee OTOBOPEHHBIM HOPMAaTHUBOM.

Otmetka 4:

1) BoimosnHun paboTy MONHOCTBIO, HO JAONYCTUI B HEW He Oosiee OQHOW Herpyooi
OmMOKK (32 MCKIIOUEHHEM PpEIICHUS KOJIMYECTBEHHBIX (PU3MUECKUX 3a1ad) M OJIHOTO
HeJ0YeTa Wi He OoJiee IByX HEJOYETOB.

2) B pabortax ¢ n30BITOYHON MIOTHOCTHIO 33JaHUN JIOMYCKAETCSl BBICTABICHUE OTMETKHU
«4» B COOTBETCTBUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

OrmeTka «3»:

1) ITpaBUJIBHO BBIMIOJIHWUI HE MEHEE MOJOBHHBI padOThI UM JOMYCTUI: HE

OoJiee ABYX rpyOBIX OMIMOOK;

Wi He Oosee OJHOM Tpy0oiil U OJTHOM HerpyOoi OMIMOKU M OJHOTO HEJA0YeTa; WU

He 0oJiee BYX-TpeX HErpyObIX OIMOOK;

WJIM BBIIIOJIHWII PEIlIeHUEe KOJIMYECTBEHHON (PM3NYECKOM 3a/auM 1Mo AeWcTBUAM 0e3 BhIBOJA
paboueit (opMyIIbl MPY HATUYUH TPABHIBHOTO OTBETA

WM OJIHOM HeTrpyOOi OMIMOKHU U TPEX HEJOUYETOB;

WJIH TIPH OTCYTCTBUU OIIUOOK, HO MPU HATMYMH YETHIPEX-TISTH HEI0UYETOB.

2) B paborax ¢ n30bITOYHON MJIOTHOCTHIO 33JaHUN JIOMYCKAETCsl BHICTABIEHUE OTMETKU
«3» B COOTBETCTBHUHU C 3apaHEe OrOBOPEHHBIM HOPMATUBOM.

OtmeTka 2:

1) JomycTtun 4uciao omubOK U HEOUETOB MPEBOCXOAIIEe HOPMY, ITPH KOTOPO MOXKET
OBITh BLICTABJIEHA OTMETKA «3»;

2) [IpaBWJIbHO BBITIOJTHUI MEHEE YacTH PabOThI, JOCTATOYHOMN AJIsI BEICTABIICHUSI OTMETKH
3.



Kputepun oneHuBaHusi  Ja00paTOPHLIX

paoor:

Ouenka «5» cTaBUTCA, €CITU YUCHUK:

[IpaBUiIbHO OMpeAeNHSl LEeNb OINbITa M BBIIOJHWI paboTy B IOJHOM OOBEME C
COOJIIO/IEeHHEM HEOOXOJMMOW TOCIIEeIOBATEIFHOCTH TPOBEICHUS ONBITOB U U3MEPEHUIA.
CaMOCTOATEIPHO W PAIMOHAIBHO BHIOpAN WM TMOATOTOBWJ JJIsi OIBITA HEOOXOJAMMOE
o0opy/soBaHHEe, BCE OMBITHI MPOBEI B YCIOBHSIX M pPEXHMaX, 00ECTECUUBAIOIINX
MOJyYeHUE PE3yJIbTaTOB M BBIBOJAOB C HAWOOJNBIICH TOYHOCTHhIO. HaydHO rpaMoTHO,
JIOTHYHO OMUCall HAOJIOJCHUS U COPMHUPOBAT BBIBOJBI M3 OMNbITa. B mpeicTaBIcHHOM
OTUCTC MNPAaBUJIIBHO W aKKYPAaTHO BBIIIOJIHUII BCC 3allvCH, Ta6JH/IIII)I, PUCYHKH, YCPTCKU,
Fpa(bI/IKI/I, BBIYHUCIJICHHUS U CACJIAaJl BBIBOIBI. HpaBI/IJIBHO BBIIIOJIHUII aHAaJIUu3 HOFpeIHHOCTCI;'I.
[IposiBiisieT OpraHU3alMOHHO-TPYAOBbIC YMEHHS (IOJJCPKUBACT YHCTOTY paboyero
MecTa M TOpPSJIOK Ha CTOJE, SKOHOMHO WCIIOJIB3YeT pPAacXOJHbIC MaTepHalbl).
DKCIIEpUMEHT OCYIIECTBISIET MO IUIAHY C y4YeTOM TEXHHKM O€30IMacHOCTH W MPaBUII
paboThl ¢ MaTepuanamMu U 000pyI0BaHUEM.

Ouenka «4» CTaBUTCSA, €CIIM YYEHUK BHITIOJTHIII TPEOOBAHMS K OLIEHKE «5», HO:

OnbIT NPOBOAWI B YCIOBHUSX, HE O0ECIEUMBAIONIUX JOCTATOYHONW TOYHOCTU H3MEPEHUil.
bbulo nomymieHo ABa — TpU HegouyeTa WM Oojiee OAHOW TpyOoOi OIIMOKM M OJHOTO
HemoueTa. JKCIIEPUMEHT MPOBEJICH HE TOJHOCTHIO WIIH B

ONMUCAaHUM HAOJIOAECHUN M3 ONbITA YYEHHMK JIONMYCTHUI HETOYHOCTH, BBIBOABI CIelall
HETIOJIHBIE.

Ounenka «3» cTaBUTCS, €CIIN YYEHUK:

[TpaBuibHO ompenenus Lenb OMbITa; paboTy BHINOJHSIET NMPaBHJIBHO HE MEHEe YeM
HAloJIOBUHY, OJHAaKO OOBEM BBIIOJHEHHOM YacTH TaKOB, YTO TMO3BOJISIET MOJYYHUTh
IMMPaBUJIBHBIC PE3YJIbTAThl U BBIBOABLI IO OCHOBHBLIM, INPUHOWUIIMAJIBHO BAXXHBIM 3aaa4yaM
pabotel. [Togbop obopymoBaHus, OOBEKTOB, MaTEpUAIOB, a TakKXKe pabOTHl MO HAYAIy
OTIBITA MTPOBEJI C IOMOIIBIO YUUTEISI; MM B XOJ1€ TIPOBEICHHS ONbITAa M U3MEPEHUN OIbITa
ObUIM JTOMyIEHbI ONIMOKK B OMMCAHUM HaOMI0AEHUH, (GOPMYINPOBaHUH BBIBOAOB. OIBIT
IMPOBOAWJICA B HEPAUMWOHAJIIBHBIX YCIOBHUAX, YTO MHMPUBEIO K IMOIYYCHHUIO PE3YIBTATOB C
OOJIbIIIEH TOTPENTHOCTRIO WM B OTYETE ObUTH JOMYIIEHBI B O0IIEH CIOKHOCTH HE Ooiiee
JBYX OLIMOOK (B 3alUCSAX €IWHHI, U3MEPEHUSX, B BBIUYUCICHUSX, rpaduKax, TabIuIax,
cXeMax, aHaJW3€ IMOTPEeIIHOCTe M T.O.) HE MPUHUUIHAILHOTO Ui JAaHHOH pPabOTHI
XapakTepa, HO TOBJIMSBIINX Ha Pe3yJbTaT BBHIMIOJIHEHUS; HE BBIMOJIHEH COBCEM HIIH

BBIMIOJITHEH HEBEPHO aHaiu3 mnorpemHocteil. Jlomyckaer rpyOyio omubKy B Xofe



JKCTiepuMeHTa (B 00BICHEHHH, B 0OPMIICHUH PaOOThI, B COOJIFOICHUH MPABUIT TEXHUKH
0e30MmacHOCTH NpHU paboTe ¢ MaTepuanaMu U 000pyA0BaHUEM ), KOTOPAst UCIIPABIISAETCS O
TpeOOBAHUIO YUUTEIS.

Onenka «2» cTaBUTCS, €CIIN YUYEHUK:

He onpenenun caMoCTOSTENBHO 11€J1b ONbITA: BBIIIOJIHUI padOTy HE MOJHOCTHIO, HE
MOATOTOBUJI HY’)KHOE 000pYyI0BaHUE U 00bEM BBINOJIHEHHON 4acTU pabOThI HE [TO3BOJISIET
C/IeTaTh MPAaBUIBHBIX BBIBOJOB. OMBITHI, H3MEPEHUSI, BEIYNCIICHUS, HAOIOICHUS
MIPOU3BOIMIIMCH HETIPABHIIBHO.

B xogne paGoThl 1 B 0T4YETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE B
TpeboBaHusX K olleHKe «3». Jlomyckaet nBe (u Oonee) rpyObie OmMOKY B X0
JKCIIEPUMEHTA, B 00BSICHEHUH, B 0)OpMIIEHUU PAOOTHI, B COOTIOJICHUN MPABUI TEXHUKHU
0€30MacHOCTH MU PabOTE C BEIIECTBAMH U 000PYIOBaHUEM, KOTOPBIE HE MOXKET UCTIPABUTh

Jaxe 110 Tpe6OBaHI/IIO YUUTCIIA.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

1. OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

1. ®usuka: 7-i1 knacc: yueOHUK, 6a30BbIil ypoBeHb/U.M.IlephiiikuH,
A.N.1Banog. - Mocksa: [Ipocsemienne, 2023.
2. ®@usuka: 8-i kinacc: yueonuk/M.M.Ilepoikus. - Mocksa: [Ipoda, 2018.
. ®usuka: 9-it knacc: yueonuk/A.B.Ilepsimikun, E.M.I'yTHUK. - MOCcKkBa:
Hpoda, 2019.

W

2. METOAUYECKUE MATEPUAJIbI, YYEBHBIE ITIOCOBUSA JIsA
YUUTEJA

1. ®usuka. 7 K1acc: caMoCTOATENbHbIE U KOHTPOJIbHBIE PA0OThI K YUEOHUKY
A.B.Ileprimikuna / A.E.MapoH., E.A.Mapos. - M.: /Ipoda, 2019.

2. ®uzuka. 7 knacc (B 2 yactax). YueOnux/J1.D. ['enaenmeiin, A.A.
bynarosa u nip.; noxa pen. B.A. Opnosa — M.-bunowm. JIabopaTopust
3aHsaTui, 2019.

3. ®wusuka. 8 Kjacc: CaMOCTOSTENbHbIE U KOHTPOJIbHBIE pa0OThl K YUEOHUKY
A.B.Ilepeimikuna / A.E.Mapon., E.A.Mapos. - M.: Jlpoda, 2019.

4. ®uzuka. 9 Knacc: caMOCTOSATENbHBIE U KOHTPOJIbHBIE PA0OTHI K yUCOHUKY
A.B.Ilepeimikuna / A.E.Mapown., E.A.Mapos. - M.: Jlpoda, 2019.



5. KoHTposibHBIE M CAMOCTOSITENIbHBIE PA0OTHI 1O PU3MKE. 7 Kacc: K
yuebHuky A.B. [lepsimkuna «®Pusnka.”7 knace» @I'OC ( kK HOBoMy
yuebnuky)/O.U.I'pomiiena. - 8-e uzn.-M.:UznatensctBo «Ok3amen», 2019
.

6. KoHTposibHBIE U CAMOCTOSTENbHBIE pa0OThI IO GU3MKE. 8 Kilacc: K
yueOHuky A.B. [leppimkuna «®usuka.7 xkiaacey @I'OC (k HoBoMy
yueOHuky)/O.U.I'pomuena. - 8-e uzn.-M.:MznarensctBo «Ik3amen», 2019
T.

7. KoHTposibHBIE U CAMOCTOSITENIbHBIE pa0OTHI 110 Pu3KKe. 9 Kitace: K
yueOHuky A.B. [lepoikuna, E.M.I'ytHuk «®usuka.9 kinacey GI'OC (k
HOBOMY yueOHHKY)/O.U.I'poMueBa. - 6-e uza.-M.: U3narenscTBO
«2Kk3amMeny», 2019 r.

8. COopnuk 3aaa4 no usuke 111 7-9 kiaccoB 0011e00pa3oBaTEIbHBIX
yupexaenuit/ B.W.Jlykamuk, E.B.liBanoBa.-M.: [IpocBemenune, 2018 r.

9. ®usuka. 3agaunuk. 10-11 ki1.: mocobue aJig 061e00pa3zoBaTEIbHBIX
yupexaenuit/A . I1.PeimkeBuu.-M.: Ipoda, 2019 r.
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