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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no ¢u3nKe Ha ypOBHE OCHOBHOTO O0IIIETr0 0O0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KCHWA W TpeOOBAaHWU K Pe3ysIbTaTaM OCBOCHHS Ha
yrayOn€HHOM ypOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI, MPEACTABICHHBIX
B DenmepaslbHOM TOCYJapCTBEHHOM 00pa30BaTEebHOM CTaHAAPTE OCHOBHOTO
obmero odpazoBanusa (GI'OC O00), a takxe ¢ yuérom DenepanbHoii padboueit
nporpamMmbl  Bocniutanus W KoHuenumu mnpenogaBaHusi y4dyeOHOro mpeaMera
«Duzuka» B 00pa3oBaTelbHBIX oOpranu3anusx Poccuiickoit ®Depeparuu,
peaNu3yIoNIMX OCHOBHBIE 00IIE00pa30BaTEIbHBIC TPOTPAMMABI.

Copnepxanne IIporpamMmbl HampaBlIEHO Ha YJOBJIETBOPEHHE ITOBBIIICHHBIX
3allpOCOB YYalllUXCsl, CTPEMSIIUXCS K Oosiee TITyOOKOMY OCBOCHMIO (PU3UUECKHX
3HaHMI, U HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHON I'paMOTHOCTH ydamuxcs. B
[Iporpamme y4duTBHIBaIOTCS BO3MOXKHOCTH MpEAMETa B pean3aluid TpeOOBaHUMN
OI'OC OOO K mIaHWpyeMbIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yJIbTaTam
oOyuyeHusl, a TaKK€ MEXIPEIMETHbIE CBSI3U ECTECTBEHHO-HAYYHBIX Y4YEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHuUs.

B nporpamMmMe onpeaensroTcs OCHOBHbIE LIETU U3Y4YeHUs (PU3UKH HA YPOBHE
OCHOBHOIO 0011ero 00pa3oBaHMs, IJIAHUPYEMbIE pPE3yJbTaThl OCBOEHHUS Kypca
(GU3MKY: THYHOCTHBIE, METANIPEAMETHBIE, TPEIMETHBIE (Ha YIIIyOJIEHHOM YpOBHE).

[TporpamMMa ycTaHaBiuBaeT pacrpezesieHue y4eOHOro Marepuaia Mo rojam
oOyueHnus (1o Kjaccam), MpejaracT MPUMEPHYIO MOCIEA0BATEILHOCTh U3YyUCHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEpXKAHHUS M Yy4€Te
BO3PAcCTHBIX OCOOEHHOCTEH Yy4Yalluxcs, a TaKKe MPUMEPHOE TEMaTHYECKOe
IUIAHUPOBAHKUE C YKa3aHMEM KOJIMYECTBA YAaCOB HAa M3yYEHHE KaXKIOro paszena u
MPUMEPHON XapaKTEPUCTUKON YUEOHOU MESITEIBbHOCTH YYallluXCs, peau3yeMoit
IPU U3YYEHHUH KaXKIO0W TEMBI.

[Iporpamma MoOXXeT OBITh MCIOJIb30BaHA YUYUTEISIMU KaK OCHOBA JJIst
COCTaBJICHHsI CBOMX Pab0OYMX MpOrpaMM g U3ydeHHs (U3uKu Ha yriyOoJIEHHOM
ypoBHe. Ilpu paspaborke paboueil mporpamMmbl B TEMaTHUYECKOM IUIAHUPOBAHUU
JOJKHBI OBITh YYTEHBI BO3MOYKHOCTH HCIIOJIb30BAHUS AJIEKTPOHHBIX (LIMPPOBHIX)
00pa3oBaTeNIbHBIX PECYPCOB, SBISIOMINUXCSA YYEOHO-METOIUUECKUMU MaTepHuaiaMu
(MyJIbTUMEIUNHBIE TMPOTrpaMMbl, JJIEKTPOHHbIE YUYEOHUKM U  3aJaYHHKH,
AJIEKTPOHHBIE OUOIMOTEKH, BHPTYaJIbHBIC JIAOOPATOPHH, HWTPOBBIC MPOTPAMMBI,
KOJUIEKIIMM ~ LIUQPOBBIX  00pa30BaTENbHBIX  PECYpPCOB),  PEATU3YIOMIMX
muaaktuyeckue Bo3MoxkHocth WKT, conepkaHne KOTOpPBIX COOTBETCTBYET
3aKOHOJIATEIBCTBY 00 00Opa30BaHUU.



Pabouasi mporpaMma He CKOBBIBAET TBOPUYECKYI0 WHUIIMATUBY Y4YUTENEH U
MPENOCTABISACT BO3MOXKHOCTH JJISI pEaM3alyyd  PA3JIMYHBIX METOJUYECKHUX
MOJXO/JOB K TMpPErnoJlaBaHuio (U3MKU Ha YIUIYOJIEHHOM YpOBHE IMPHU YCIOBUU
COXpaHeHHusi 00s3aTeNbHOM 4YacTu cojaepxkaHus Kypca. C ydéroM »3TOro B
TEMaTUYECKOM IUIAHUPOBAHUU IMPOTrpaMMbl YKa3aHbl JIMIIb MPUMEPHBIE OOBEMBI
y4eOHOrO BpEeMEHM Ha M3Yy4YCHHE OCHOBHBIX pa3lleJIoB Kypca B BHJE
PEKOMEHTyeMOoro nHTepBajia yacoB. KonruecTBo ydeOHOro BpeMEHHU, OTBOIUMOIO
Ha W3Y4YEHHE OTHEIBHBIX TEM KypCa, YUYUTEIb ONPENEIIET CAMOCTOSATENBHO,
OCHOBBIBAsCh Ha pealiu3yeMoil MeToJIuKe, ucnoib3yemMbix YMK u ocobeHHOCTAX
yu4eOHOW TpymIbl, B KOTOpoW (u3mKa u3ydaercs Ha yriayOnéHHOM ypoBHe. B
IporpaMMe TaKke MPeayCMOTPEH pe3epB yueOHOro BpeMeHH B 7—8 Kjaccax, U
HNOBTOPUTENBHO-00001al0Ui MOAYIb B 9 Kiacce, KOTOpbIE YUYUTENb MOKET
HCIIOJIB30BaTh II0 CBOEMY YCMOTPEHHIO.

OBIIAA XAPAKTEPUCTHUKA

Kypc ¢usnku — crucreMoo0pa3yromuii jisi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
NPEAMETOB, TOCKOJbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE TPOLIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKOU
reorpadueii. @u3znka — HTO MPEaMET, KOTOPhI HE TOJBKO BHOCHT OCHOBHOM
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpPa, HO U TMPEIOCTABISIET Hauboliee
SACHbIE OO0pa3llbl TMPUMEHEHUSI HAay4yHOTO METOJa I[IO3HAaHUsA, T.e€. CIocoda
MOJIyYeHUs] JOCTOBEPHBIX 3HaHUU o Mupe. Hakonen, (usuka — 3TOo mpeamer,
KOTOPBIM Hapsy C IPYTMMH €CTECTBEHHO-HAYYHBIMU MpeAMETaMH JOJDKEH JaTh
IIKOJIbHUKAM TIPEJICTAaBlIeHHe 00 YBJIEKATEIbHOCTH HAYYHOTO HCCIIEIOBAaHUS U
PagOCTH CaMOCTOSITEILHOTO OTKPBITHS HOBOT'O 3HAHMSL.

Opnna U3 TVIaBHBIX 3a/ad (PU3UYECKOro 0O0pa3oBaHUsl B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTU U
WHTEpeca K HayKe y OCHOBHOW MacChl OOyYaromiuxcsi, KOTOphIE B JadbHEHIIEM
OyayT 3aHSATHI B CaMbIX pa3HOOOpa3HbIX cdepax nesarenbHOCTH. Ho HE MeHee
BAKHOW 3a7aveil SIBISETCS BBISIBICHUE W TMOATOTOBKA TaJTaHTJIMBBIX MOJOABIX
JIOJIEW Ui MPOJOJDKEHHMS 00pa3oBaHUs M JalibHEWIIeH mnpodeccuoHaIbHOM
JEATeIbHOCTH B OOJJACTU €CTEeCTBEHHO-HAYYHBIX MCCIICIOBAaHUN M CO3/IaHUU
HOBBIX TEXHOJIOTHM.

Kypc ¢usukn yrayOon€HHOTO ypOBHS MpeaHA3HAuYe€H WMEHHO JUIsl JTOH
rpynnsl yqamuxcs. Otauyue yriiyoji€HHoro kypca Gpusuku ot 6a30BOro Kypca Ha
YpPOBHE OCHOBHOTO 00miero oOpa3oBaHMs COCTOMT B  HE3HAYUTEIbHOM
pacUIMpeHuH  cojaepXaHusi Kypca (100aBIE€HUUM  HEKOTOPBIX  AJIEMEHTOB
colepkaHusi), HO B OojbIIeil crermeHn — B (opMuUpoBaHUU 00JIe€ CIIOKHBIX
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MTO3HABATEIIbHBIX JACHCTBHM, CBA3aHHBIX C OCBOEHUEM U aKTHMBHBIM MPUMEHEHUEM
busznueckux 3HaHUM (HMCCleoBaTENbCKUE ACUCTBUS, paboTa ¢ HH(OpMaIueH,
pemeHue 3anad). bosee CHOXKHBIA XapakTep OTUX JACHCTBUM OTpakEéH B
IUTAHUPYEMBIX  TPEAMETHBIX  pe3yjbTaTaX OCBOCHHUS y4eOHOTO mpeaMmera
«Dusuka» Ha yriay0aEHHOM YpOBHE (CM. COOTBETCTBYIOIIHM pasaen [Iporpammer).

N3yyenue Qpu3nku Ha yriiyOJIEHHOM YpOBHE MperoaracT u 0ojee BHICOKUI
YpOBEHb C(POPMUPOBAHHOCTH €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH YYalllUXCS, TO
eCTh  0oJiee  yBEpPEHHOE  BIAJICHUE  CIEAYIOIIMMH  KOMIIETEHTHOCTSIMU,
XapaKTEPU3YIOIUMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

— HAy4YHO OOBSCHSTH SIBJICHHUS;

— OLIEHMBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCJIeI0BAHNUS;

— HMHTEPIPETUPOBATH JAHHBIE U UCIIOJIBb30BATh HAYUYHBIC JI0KA3aTEIbCTBA JJIs
MOJTy4YE€HUS BBIBOJIOB.

N3yuenne Qusnku Ha YriyOJE€HHOM YpOBHE Takke JIOHKHO TIOMOYb
y4YaluMcsi OCO3HAHHO BBIOpaTh JaJbHEWIIMNA Mpopuiab OOydYeHHs Ha YpOBHE
cpenHero oOmero o00pa3oBaHMs, CBS3aHHBIM ¢ (U3UKOW WM JAPYTUMH
€CTECTBEHHO-HAYYHBIMU IIPEIMETAMM.

HEJDb U3YYEHUSA YYEBHOI'O IPEJIMETA

[lenn wusyueHuss ¢GU3UKM Ha YPOBHE OCHOBHOIO 0OIIero o0pa3zoBaHMs
onpenenensl B Konuenmuu mnpenomaBaHusi yueOHoro mnpeamera «Duszuka» B
oOpa3oBarenbHbIX oOpraHu3auusx Poccuiickoii ®enepanuu, peagu3yroUux
OCHOBHBIE  00111€00pa30oBaTelibHblEe MPOTPaMMbl, YTBEPKAEHHON pELICHUEM
Kosuternn MunucrepcrBa npocsernienuss Poccuniickorn denepanuu, NpoOTOKOJI OT
3 mexabpst 2019 1. Ne[IK-4BH. DTH 1enM HE3HAYMTEIHHO BUIOM3MEHSIOTCS
MPUMEHUTENBHO K U3YYEHUIO (PU3HKYU Ha YIITyOJIEHHOM YPOBHE.

[enu n3ydyenust u3uKy Ha YrIIyOJIEHHOM YPOBHE!

— npuoOpeTeHre HWHTepeca M CTpeMJIeHHs] OOydarloluxcsi K HayyHOMY
W3YYECHHIO  TPUPOJbI, PA3BUTHE MX  HUHTEJUICEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

— pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TO3HAHUS U (POPMUpPOBAHKE
MCCJIEIOBATEIBLCKOTO OTHOIIEHHS K OKPYXKAIOIUM SIBIICHUSM;

— (¢opMUPOBaHHE HAy4YHOTO MHPOBO33PEHUS Kak pe3yibTara H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

— (opmupoBaHue npeAcTaBiICHUN O posd (U3UKUA AJIA Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;



—pa3BUTHE  MPEACTaBIEHHMA O  BO3MOXHBIX  cdepax  Oymyuiei
npodeCCUOHANBPHON AEATENbHOCTH, CBS3aHHOW C (DM3MKOHM, TMOATOTOBKA K
JanpHeeMy o0y4yeHHIO B 5TOM HalpaBJIeHUN.

JlocTmxeHne STUX 1eliell Ha YPOBHE OCHOBHOTO OOIIET0 0OOpa3oBaHUS
o0ecreunBaeTCs PelICHUEM CIIEAYIONINX 3a/1ay:

—IpuoOpeTeHne 3HAHUH O  JUCKPETHOM CTPOEHHHM  BEIIeCTBa, O
MEXaHUYECKUX, TETIOBBIX, JIEKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;

—TpUOOpETeHNEe YMEHHUIM OMUCHIBATH U OOBACHATH (DU3MUECKUE SBICHUS C
UCIIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHUIA;

—OCBOCHHE METOJOB PpEIICHUS MPOCTEHMINUX pacu€THBIX 3a7ad C
UCIOJb30BaHUEM  (U3MYECKUX  MOJENeH,  TBOPYECKMX W IPAKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4;

—pa3BUTHE YMEHHUI HAOIIOAATh MPUPOIHBIC SABJICHUS U BBIMOIHATH OMBITHI,
1abopaTopHble pabOThl M IKCIEPUMEHTANBHBIE HUCCIEAOBAHUS C HUCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

—OCBOCHHE MPUEMOB PabOTHl ¢ MHPOpMaLMEd (PU3NIECKOTO COAEpKaHus,
BKJItOYasi MH(GOPMALMI0O O COBPEMEHHBIX JIOCTHXKEHUSAX (U3MKH;, aHaIU3 U
KPUTHYECKOE OlIEHWBaHNE HHPOpMAIIUY;

—3HaKOMCTBO co chepaMu NpodecCuoHaIbHON JIeATeIbHOCTH, CBSI3aHHBIMU
Cc (u3uKoil, 1 COBpPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
bu3YeCcKO HayKH.

MECTO NPEIMETA B YYEBHOM IIJIAHE

B cootBerctBuM ¢ ®I'OC OO0 Pusuka gBisercs 0053aTeIbHbIM PEAMETOM
Ha YpOBHE OCHOBHOro o0miero oOpazoBanud. [Ipu 3TOM H3yueHue (uU3MKH Ha
yrayOn€HHOM YpOBHE pealu3yeTcs Kak 3a cuéT o00s3aTesIbHOW 4YacTh y4eOHOTO
IUIaHa, TaKk M 3a CYET YacTH y4eOHOro IuUlaHa, pealn3yeMoil ydacTHUKaMU
00pa30BaTeNbHBIX OTHOIICHUH.

Pekomennyemoe pacmpeneieHMe€ 4YacoB Ha U3ydeHue (PU3MKUM  Ha
yrayOnéHHOM ypoBHE: 3 4 B Heleno B 7 U 8 Kilaccax, 3 4 B HeJento B 9 kiacce.
[Tpu 5TOM U3 00s13aTENBHOM YacTH Y4EOHOTO TUIaHa BIIETSETCS 10 2 4 B HEJIEIIO B
7 u 8 kinaccax u 3 4 B Hexenmo B 9 kiacce. [JonmonHutenbHoe Bpemsi — 1 4 B
HEJIENI0 B KaXJIOM Kjlacce — PEKOMEHAYETCS BBLACIUTh U3 YacTH y4eOHOTO
MJIaHa, peajlu3yeMod ydacTHHKaMu O0Opa30BaTeNbHBIX OTHOIIEHUM. Takum
oOpa3oM, o0 00beM BpEeMEHH Ha M3ydYeHHe (PU3UKU Ha YriayOJE€HHOM ypOBHE
— 306 u.

Bmecre ¢ Tem oOpa3zoBaTenbHbIE OpraHU3alldd MOTYT IO CBOEMY
YCMOTPEHHMIO HAYMHATh U3yuyeHue PU3MKU Ha yriyOJ€HHOM ypoBHE ¢ 8 kiacca. B



3TOM  Ccjly4yae  JOTNOJHHUTENbHbIE K  0a30BOMy  YpPOBHIO  TpEIMETHBIC
o0Opa3oBaTeNbHbIC PE3YIbTAThl, OTHECEHHBIC B IpOrpaMMe K 7 KIIacCy, MOTYT OBITh
JaCTUYHO TIEpEHECEHBI B § KJIACC, a YaCTHYHO JOCTHUTAThCA B 7 Kiacce MpH
CTaHJIaPTHOM 00BEME MmporpaMmbl 7 kiacca — 68 4, HO ¢ y4€TOM TOrO, 4TO B
KJ1acc (yueOHyI0 TpyIlny) BXOASIT oOydaromuecs: ¢ 0oiee BHICOKONH MOTHBAIIMEN K
U3YYCHUIO (PHU3UKH.

COAEPKXAHHUE YYEBHOI'O KYPCA (1O I'OAAM OBYYEHUS)

7 Kkiacc

Paznen 1. @usuka u €€ poib B MO3HAHUU OKPYKAIOLIET0 MUpPa

®uzuka — Hayka o mpupoae. ABnenus mnpupoast (MC1). dusmueckue
ABJICHUSI: MEXAHUYECKHE, TEIUIOBBIE, JJICKTPUYECKUE, MArHUTHBIE, CBETOBBIE,
3ByKOBble. Dusnueckue BenuuuHbl. V3MepeHwe  (PU3NUECKUX ~ BEJIMYMH.
®uznueckue mnpubopel. [lorpemHocTs u3MepeHu. MexayHapojHasi CUCTEMa
equauil. Kak ¢usuka W JApyrue €cTeCTBEHHbIE HAYKH H3y4aloT MPUPOY.
EcTecTBeHHO-HAYy4YHBIM METOJI TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 ITPOBEPKE TUIOTE3, 0OBSICHEHUE
Ha0roaeMoro sisjieHus. Onucanue PU3NUECKUX SBJICHHUM C TTOMOIIBbIO MOJIENEH.

Jlemoncmpayuu

1. MexaHn4deckue, TEIJIOBbIE, D3JICKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SABJICHUS.

2. ®usnueckue Npudopsl U MpoUeaypa NPsIMbIX U3MEPEHUN aHAJIOTOBBIM U
UM (POBBIM NPUOOPOM.

JlabopamopHhwvie pabomwi u onvimol

1. Onpesenenue eHbl AeIeHUs IIKATBI U3MEPUTEIILHOTO MTPUOOpa.

2. N3mepenne paccTOsIHUM.

3. 3Mepenne 00bEMa )KUJIKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TEJ.

5. HW3mepenue Ttemmeparypbl MpU HOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPHI.

6. IlpoBeneHne uccaeaOBaHUS IO MPOBEPKE TUIIOTE3bI: AAJIBHOCTH MOJIETA
[IapuKa, MyrneHHOro FTOPU30HTAIBLHO, TEM 0OJIbIIe, YeM 0OJIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHauanbHbIE CBEICHUS O CTPOCHHUH BEUIECTBA

CrpoeHue BemiecTBa: aTroMbl W MOJEKYJIbl, HUX pa3Mepbl. OINbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxenue yactun BemiecTBa. CBsS3b CKOPOCTH JBMXKEHHS YacTHL C
temnepatypoil. bpoyHoBckoe nBwmwxkeHue, auddysus. B3aumoneiicTBue uactuil
BEILIECTBA: MPUTSIKEHHE U OTTaJIKHUBaHUE. ATpEratHble COCTOSIHUS BEIlECTBa:
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CTPOCHHE Ta30B, KHIKOCTEH M TBEPABIX (KPUCTAINTUYECKHX) Tel. B3amMocBs3b
MEXKIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BO/IBI.

Jlemoncmpayuu

1. HaGnronenue 6pOyHOBCKOTO JIBHKCHHS.

2. Habmonenue nuddyzum.

3. HaGnronmenue  siBeHUM,  OOBACHSAIOMMXCS  TPUTSHKEHUEM WA
OTTAJKMBAaHUEM YaCTHII BEIIECTBA.

JlabopamopHvie pabombl u onvimol

1. Omenka puameTrpa aromMa METOAOM pPsoB (C  HMCHOJb30BAHUEM
dboTorpaduii).

2. OnbITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIMPEHHUS ra30B.

3. OmBITHI 110 OOHAPYKEHUIO TCUCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKCHUS.

Paznen 3. JIBrokeHue U B3aUMOACHCTBUE Tl

MexaHnueckoe [BMXEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKEHUE.
Ckopoctb. CpelHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHHU JBWKCHUSA. SIBIIeHME WMHEpUMH. 3aKOH MHEpUMH. B3ammonencrBue Ten
KaK MPUYMHA U3MEHEHUs CKOPOCTH JABMXKEHHUs Tejd. Macca Kak Mepa MHEPTHOCTHU
tena. [InoTHOCTh BemecTBa. CBSA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIC
o0néMa BemecTBa. Cuila Kak XapakTepuUCTHKa B3aumoneuctBusi Ten. Cuia
YIPYTOCTH U 3aKOH ['yka. MI3MepeHue CUiibl ¢ MOMOIIbI0 TUHAMOMETpa. SBieHue
TArOTeHUs U cuia Tspkectd. Cuna Tspkectu Ha apyrux mianerax (MC). Bec Tena.
HeecomocTe.  CnokeHMe  CuJ,  HAIPaBJICHHBIX IO  OJHOM  IPSAMOM.
PaBnogeiicTByromas cui. Cuiia TpeHusi. TpeHHe CKOJIbKEHHS U TPEHUE MOKOSI.
Tpenue B npupoe u texauke (MC).

Jlemoncmpayuu

1. HabnroneHne MexaHU4eCcKoro JABMKECHHUS Tea.

2. I3mepenne CKOpOCTH MPSIMOIMHENHOTO JIBUXKEHUSI.

3. HabmroneHue sSBIICHUS HHEPITUH.

4. Habmroienre n3MeHeHUs! CKOPOCTHU TIPH B3aUMOJICHCTBUU TE.

5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEJ.

6. CloxeHHe CuIl, HAPABJIEHHBIX 110 OAHOU MPSIMOiA.

JlabopamopHhvie pabomwi u onvimol

1. OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABUKEHUS (IIApUKA B KUIKOCTH,
MOJIEJIN ANEKTPUUECKOr0 aBTOMOOWJIS U T. I1.).

2. OmnpepeneHue CpeaHEN CKOPOCTH CKOJIbKEHUS Opycka WM IIapuKa 1o
HAKJIOHHOU ITIOCKOCTH.

3. Onpeaenenre MIOTHOCTH TBEPAOIO TeNa.



4. OneIThl, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTb pacTshKeHus (nedopmarium)
MPY>KUHBI OT TPUIIOKEHHON CHUJTBI.

5. OnbITh, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIbKEHHUS OT
CUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOUIUXCS IOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPABIX T, KUJKOCTEH U ra30B

Jasnenue. CriocoObl YMEHBILICHUS U yBEIUYEHUs JaBiieHusd. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTIMU U razamu. 3akoH I[lackans. [lHeBMaTtuueckue
MaIlUHBI.

3aBUCUMOCTh  JIABJICHHSI JKUJIKOCTH OT TIiyOuHbl. ['mapocraTudeckuit
IapajoKc. Coobmaromuecs COCYZBI. I'mppasinueckue MEXaHU3MBI.
Hcnonp30BaHne BBICOKMX AABICHUW B COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO
BOJOIIPOBOJIA.

Atmochepa 3emnu u armochepHoe naBiaeHue. [IpuumHBI CyIIECTBOBAHUS
BO3yIIHON 000si0uku 3emiu. OmnbiT Toppuuenmu. M3mepenue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! ag u3MepeHus: arMoc(epHoro napieHusd. JleldicTBre )KUAKOCTH U ra3a
Ha TOTpYyXEHHOE B HUX TeNo. BuiTankuBaromas (apxumenoBa) cuiia. 3aKOH
Apxumena. YcioBH€ BO3HUKHOBEHHS BBITAJIKUBAIOIICH (apXUMEIOBOM) CHIIBI,
noarekanue. I1naBanue ten. BoznyxonnaBanue.

Jlemoncmpayuu

1. 3aBHCUMOCTB JaBJIEHHUS ra3a OT TEMIIEPATypPHI.

2. Ilepenayda naBieHUs KUOKOCTHIO U Ta30M.

3. Coobmmaromuecs CoCy/bl.

4. I'upaBInyecKui mpecc.

5. [IposiBieHue necTBUsl aTMOCPEPHOrO JABICHUS.

6. Cudon

7. 3aBUCHMOCTD BBITAJIKMBAIOIIEH CUJIBI OT 00BhEMA MOTPYKEHHON YacTH Teja
Y IUIOTHOCTH KUIKOCTH.

8. PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM JKUKOCTH.

9. YcnoBue niaBaHus Tel: MJIaBaHUE UM TIOTPYKEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHUSI TIIOTHOCTEW TeJIa U KUIKOCTH.

JlabopamopHhvie pabomwi u onvimol

1. MccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B
JKUJIKOCTh YaCTH Tea.

2. OrmpeneneHue BBITAJIKUBAIOLIECH CWIIbI, JCHCTBYIOLIEHM Ha TeJoO,
MOTPYKEHHOE B JKUJIKOCTb.



3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIbI, IEUCTBYIOIIEH HaA TEJIO
B JKMJIKOCTH, OT MacCChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIONICH CHIIBI,
JEUCTBYIONIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
TeJIa ¥ OT INIOTHOCTH KUJIKOCTH.

5.  KoHcTpyupoBaHue  apeomeTpa WM  KOHCTPYMPOBAHUE  JIOAKU
1 OIpeJIeSICHUE €€ rpy30M0IbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTB. DHEPTUs

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MeXaHU3MBI: pblYar, OJOK, MOJUCHACT, HAKJIOHHAs IJIOCKOCTB,
HOXKHUYHBIN MexaHu3M. MomeHT cuibl. [IpaBuno paBHOBecus poluara. [IpaBuio
MOMEHTOB. [IpuMeHeHHe TpaBWiia paBHOBECHS phluara K OJIOKy. «3050TOe
npaBuio» Mexanuku. KIIJ[ mpocTteix Mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY H
TEXHHKE.

Mexanudeckass odHeprug. KuHeTmdeckas W TOTCHIMANbHAS JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXaHUUECKON SHEPTUU B Ipyroi. 3aKOH COXpaHEHUs
Y TIPEBpAICHUs SHEPTHUH B MEXaHUKE.

Jlemoncmpayuu

1. ITpuMepsl MPOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomwi u onvimol

1. MccnenoBanre ycaoBHil paBHOBECHS phluara.

2. N3mepenne KI1J[ HakTOHHOM MIIOCKOCTH.

3. M3ydenue nmpaBuiia peryara Ajisi IOJBHKHOTO U HETIOJBUKHOTO OJOKOB.

4, Onpenenenne KIIJ[ moaBrmkHOTO M HEMOABMIKHOTO OJI0KA.

5. Omnpenenenuie paboThl CUIIbI YIPYTOCTH IIPU MOABbEME IPYy30B MPU MOMOIIH
MOJIBMXKHOTO OJIOKa.

6. M3ydeHune 3aKkOHa COXPAHEHUs MEXaHMUECKON YHEPTUH.

8 kiacc

Paznen 6. TernnoBble sIBICHUS

OCHOBHBIC TOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUYECKOM TEOPUU  CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUHU.

Monenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHUW BEIECTBA.
Kpucrammueckue u amopdubie Tena. ['padeH — HOBBIA MaTepuan Juisi HOBBIX
TEXHOJIOTUI. TEeXHOJOTrMM TMOJIy4eHHUS HCKYCCTBEHHBIX anMa3oB. OObiCHEHHE
CBOMCTB T'a30B, KUIAKOCTEW U TBEPABIX TEN HA OCHOBE IMOJIOKEHUM MOJIEKYJIAPHO-



KUHETHYeCcKoW Teopun. (CMauMBaHWE W KaNWUIAPHBIE SBJIEHUA. 1emioBoe
pacIIMpPEHUE U CIKATHE.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIMJIOBOTO IBHKECHUS
yactuil. TemrnepaTypHbI€ IIKAJIbI.

Brayrpennsis  sHeprusi. CrocoObl  W3MEHEHHS BHYTPEHHEH DHEPTHUU:
TeIionepeaaya U COBEpUICHUE paboTHI. Buapl TEIUIONEpENAUH:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JydeHUEe. BUpl Temionepenayu B OpuUpoae U
texHuke (MC). HeoOpaTuMOCTh TEITOBBIX MPOIIECCOB.

KonuuectBo TeminoThl. YelbHas TEMIOEMKOCTh BellecTBa. TeninooOMeH u
TEIJIOBOE€ paBHOBecHe. 3akoH HpoToHa—PuxmaHa. VYpaBHEHHE TEMIOBOIO
OasnaHca.

[InaBieHrEe U OTBEPAEBAHUE KPUCTAIUIMYECKUX BEIIECTB. YEIbHAs TEIUIOTA
rmnaBieHus. [lapooOpazoBanne u konaeHcanus. Mcmapenue (MC). Kunenwue.
VYnenwHas TeruioTra nmapooOpa3oBaHUs. 3aBUCUMOCTb TeMIEpaTypbl KHUIIEHUS OT
aTMocepHoro mgaBieHus. HacblllieHHBI W HEHACHINIEHHBIM map. BiaxHOCTH
BO3/yXa.

OHeprusi TOIUIMBA. YJenbHas Teruiota cropanus. [IpuHnuner paboThl
ternoBeix apurarener. KIIJ tenmoBoro nBurartend. TemioBble IBUTraTenyd M
3amuTa okpyxarorieit cpeasl (MC). TernoBsie MOTEpH B TEIIOCETSX.

3aKOH COXpAHEHUS W MPEBPAILCHUS HEPIUM B MEXAHUYECKUX U TEIJIOBBIX
nporeccax (MC).

Jlemoncmpayuu

1. HabnroneHue 6pOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddyzuu.

3. HabmroneHue siBIICHUI CMauyuBaHUs U KATWJUISIPHBIX SBJICHUIA.

4. HabmroieHHe TETJI0BOTO PACITUPEHHUS Tell.

5. MI3MeHeHHe naBieHHs Ta3a MPU W3MEHEHUM 00bEMa U HarpeBaHUU WIIU
OXJIAXICHUU.

6. [IpaBuia u3MepeHus: TEMIIEPATYPHI.

7. Bunsl Temionepenadu.

8. OxJtaxkaeHue Ipu COBEPIIICHUH PabOTHI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMU CUJTIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmronenre KumeHusl.

12. HabGmroieHre moCcTOSTHCTBA TEMITEPATyphl MPH TIJIaBJICHUH.

13. Mopaenu TEMJIOBEIX ABUTATEIIEN.

Jlabopamophwvie pabomwi u onvimol

1. OnpiTl 1O  OOHApYXKEHUIO  JEHUCTBUA CHUJl  MOJIEKYJISIPHOTO
MPUTSKECHHUSL.
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2. OneITH IO BBIpAIIMBAHHUTIO KPUCTAJIIIOB HOBapeHHOfI COJIM UJIK Caxapa.

3. W3mepenne Temreparypbl IpH IIOMOIIM KUJIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATypHI.

4. OmnbITEl O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH
Y TBEPABIX TEIL.

S. Omnpenenenre AaBiIeHUs BO3yXa B OaJUIOHE IIITPUILIA.

6. HccnenoBaHue 3aBUCHMOCTH JIaBJICHUS BO3JyXa OT €ro oObéma u
TEMIIEpaTyphl.

7. [IpoBepka rumoTe3bl JWHEWHOM 3aBUCHUMOCTH JJIMHBI CTOJOHMKA
XKUIKOCTH B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

8. Habmronenue m3MeHeHUs: BHYTPEHHEH SHEpruM Tejla B pe3yJbTaTe
TeIuIonepeau U paboThl BHEIIHUX CHJL.

9. HccnenoBanue siBIECHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOJHON U
ropsiuer BOJIBL.

10. OnpeneneHue KOJIWYECTBA TEIUIOTBHI, IIOJYYEHHOIO BOJOW IIpH
TEII000MEHE C HarpeThIM METAJUIMYECKUM LUJIUHIPOM.

11. Omnpenenenne MOIIHOCTH TEIUIOBBIX NOTeph (3akoH HprloToHa-
Puxmana).

12. Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

13. HccnenoBanue npolecca UCapeHus.

14. OnpenesieHue OTHOCUTENBHOM BJIAXKHOCTH BO3/TyXa.

15. Omnpenenenue yeabHOM TEMIOTHI MJIaBJICHUS JIbA.

Paznen 7. DnexTpuuecKre 1 MarHUTHBIE SIBIICHUSA

Onektpuzauus Ten. JIBa poja 3iEKTpUYECKUX 3apsaoB. BzaumopeincTBue
3apspKeHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe nose. Hanpssk€HHOCTh dnekTpudeckoro mnoss. [IpuHiumn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenu sneKTpudecKux 3apsaoB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA U TOJYNPOBOJAHUKH. 3aKOH
COXPAaHEHHUS IEKTPUUECKOT0 3apsiaa.

DJIEKTPUYECKHIT TOK. YCIOBHUSI CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUYECKUI TOK B METAJIaX, KUJKOCTIX U razax.

OnekTpuueckas nenb. Cuia Toka. DIEKTPUUECKOE HaIpsKeHHe. AMIepMeTp
Y BOJIbTMETP B LENMHU MOCTOSTHHOTO TOKa. CONMPOTUBIICHUE POBOJHUKA. Y IETBHOE
CONpPOTHUBJIEHUE BellecTBa. 3akoH Oma s yyactka nenu. IlocnenoBarensHoe u
napasuielIbHOe COeAUHEHHE MPOBOAHUKOB. D/]C B lenM MOCTOSHHOTO TOKA. 3aKOH
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Oma nns monHou nenu. IlpaBuna Kupxroda. Pacd€r mpocThIX 3JI€KTPHUYECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

PaGota ¥ MoOIIHOCTH 3JeKTpUyYeckoro Toka. 3akoH JDxoyns—IJlenia.
DneKTpuYecKre Uenu U MOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHWTBHL.  B3auMonelcTBME  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10Ji€ 3€MJIM U €r0 3HAUYCHUE [JIs KU3HU Ha 3emle.
OneiT Opcrena. MarHutHoe Toje dJeKTpudeckoro Toka. OnbeIT  Awmrepa.
[IpuMeHeHune AIeKTPOMAarHuTOB B TEXHUKE.

JleficTBE€ MAarHWTHOTO IOJs Ha MPOBOJHUK ¢ TokoM. Cuima Ammepa H
omnpefeneHrue €€ HampaBieHUs.  OJEKTPOABHUIATENb  ITOCTOSIHHOTO — TOKA.
Hcnonb30BaHuEe BJEKTPOJBHUIaTeliel B TEXHUYECKUMX YCTPOMCTBAX U Ha
TpaHCIOpTE.

Omnerter apanest. SIBieHue IEKTpOMAarHuTHOM MHAYKIMM. [Ipasuno Jlenna.
DneKTpOreHeparop. Crioco6ml NOJIyYEHUS ANEKTPUYECKOU DHEPIUU.
OJNEeKTPOCTAaHIIMM Ha BO300HOBISIEMBIX HCTOYHUKAX DJHEPIUU. ODKOJIOTMUYECKUE
npo6iemsbl sHepreTuku (MC). TormnuBHBIE 3JIEMEHTHI U 3JIEKTPOMOOKIIH.

Jlemoncmpayuu
DJeKTpU3anus Tell.

JIBa poJia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsHKCHHBIX TE.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.
DneKkTpocTaTUuecKas HHIAYKIUS.

ok wbhPE

3aKOH COXpaHEeHHS AIEKTPUUECKUX 3apsIOB.

6. MonenupoBaHue CHIOBBIX JIMHUN DIEKTPUUECKOTO TOJS C MOMOIIBIO
OyMaKHBIX CYJITaHOB.

7. TIpoBOAHUKH U TUDJICKTPUKH.

8. HcrouHWKH MOCTOSIHHOTO TOKA.

9. JlelicTBUS 3JIEKTPUUYECKOTO TOKA.

10. DnexTpuyuecKuii TOK B )KUJIKOCTH.

11. T'a30BbIil pa3ps.

12. W3mepeHue cuibl TOKa aMIIEPMETPOM.

13. N3mepeHue 37eKTPUYECKOT0 HAMPSKEHUS BOIBTMETPOM.

14. Peocratr u Mara3uH CONpOTUBICHUM.

15. BzauMojeicTBUE OCTOSTHHBIX MarHUTOB.

16. MopaenupoBaHre HEBO3MOKHOCTH Pa3JI€JICHUs MTOJIFOCOB MAarHUTA.

17. MopaenupoBaHHe MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmnwiT OpcTena.

19. MarauTHoe 1noJie ToKa. DJIEKTPOMarHur.

20. JleiicTBHME MAarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM.
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21. DnexTpojBHUrareiab NOCTOSHHOTO TOKA.

22. OmnbiTel @apagnes.

23. DrexTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimoul

1. OnwITBI MO HAONIOACHHWIO JJICKTPU3AIUU TEJ TPH CONPUKOCHOBECHUH H
VHIAYKIEH.

2. HccnepoBaHue MAEUCTBUS DJIEKTPUUECKOrO TOJS Ha MPOBOJHUKU U
JARJICKTPUKHU.

3. COopka ¥ UCTIBITAHHE ICKTPUICCKOM TN TTOCTOSHHOTO TOKA.

4. VccnenoBaHue 3aBUCUMOCTHU CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 pe3UCTOP,
OT HANPSKEHUS HA PE3UCTOPE U COMPOTUBIICHHS PE3UCTOPA.

5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh AIEKTPUYECKOTO
COMPOTUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOMAAU MOMNEPEYHOTO CEUCHUS U
Marepuana.

6. OmpeneneHue yaeIbHOTO COMPOTUBICHUS TPOBOTHUKA.

7. IlpoBepka TmpaBuja CJIOXEHUS HANPSXKEHUNW TPU TOCIEAOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

8. IlpoBepka mpaBwia I CHJIBI TOKAa TMPH TapAICITBPHOM COSAUHEHUHU
PE3UCTOPOB.

9. Ompenenenue DJC 1 BHyTpEHHETO CONMPOTUBIICHNS UCTOYHUKA TOKA.

10. IIpoBepka npaBun Kupxroda.

11. IlpoBepka BbINOTHEHHS 3aKOHAa OMa 7151 TOJTHOM LIeTIH.

12. I3ydyenne BOJIbTAMIEPHBIX XapPaKTEPUCTHUK HEIMHEHHBIX JJICMEHTOB
(JtamIbl HAKaJIMBAHUS WU TIOJYTIPOBOJHUKOBOTO JUOMA).

13. Onpenenenre pabOTHI IJICKTPUUECKOTO TOKA, HIYIIETO YePe3 PE3UCTOP.

14. Onpenenenrue MOIIHOCTH  DJCKTPUUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

15. Onpenenenue KII/] narpeBarens.

16. VccnenoBanre MarHUTHOTO B3aUMOICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

17. I3yyeHrie  MarHUTHOTO TIOJISI MOCTOSIHHBIX ~MAarHUTOB TIpU  HX
O0OBEMHEHUH U Pa3/ICIICHUN.

18. MccnenoBanue NeiCTBUA 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJKY.

19. OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTyIIKA C TOKOM M MarHuWTa OT CWJIbl M HalpaBJCHUS TOKAa B KaTYIIKE W OT
HAJIMYUsI/OTCYTCTBUS CEPACUYHUKA B KaTYIIIKE.

20. 3ydeHue AeiCTBUSI MAarHUTHOTO MOJIsI Ha MPOBOIHUK C TOKOM.

21. KoHcTpyHnpoBaHue U U3y4eHHE padOThl DJIEKTPOABUTATENS.

22. Nzmepenune KIIJ[ snexkTpoaBurareibHONM YCTaHOBKH.
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23. OneITEl 1O HCCIICAOBAHUIO ABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKOHUUN:
HCCICA0OBAHHNC W3MEHCHUH 3HAYCHUS U HaIlpaBJICHUA HHAYKIITMOHHOI'O TOKaA.

9 kJiace

Paznen 8. Mexannyeckue siBJICHUSA

Mexanudeckoe JBWKeHue. MartepuanbHas Touka. CrocoObl OmMUCaHUs
MEXaHUYECKOTO JABWKEHUS: TaOJIUYHBIN, rpadudyeckuid, aHanutuueckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH)KCHHS.

BekTopHble BEIMYMHBI, ONIEPALlUM C BEKTOPaMH, MPOCKINHU BeKTOpa. Paguyc-
BEKTOP MATEPUAIIBHOW TOYKH, NEPEMELICHHE Ha IUIOCKOCTU. PaBHOMepHOE
NPSAMOJIMHEWHOE  JBH)KEHHE. HepaBHOMEpHOE MPSIMOIMHEWHOE JBUKCHHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JABUKECHUH.

YckopeHne. PaBHOYCKOPEHHOE TMPAMOJIMHEWHOE JABWKECHUE. Y CKOPECHHE
cBoOoHOrO nagaeHus. Onwitel ['anunes. ['paduueckas nHTEpNpeTanus yCKOpeHus,
CKOPOCTH, IPOUJIEHHOIO IIyTH U NIEPEMELIECHHUS IS MIPSIMOJIMHENHOTO JBUKECHUS.

JIBrokeHue Tena, OpOIIEHHOTO TMOJ| YIJIOM K TOpHU30HTY. J[BM)KEHHE IO
OKpYXHOCTHU. JIMHENHass CKOpPOCTb, YIrJjOBass CKOpPOCTb, IIEPUOJ H YacCTOTa
oOpallleHus TpU PABHOMEPHOM JBMXKEHUM 0 OKpPYXKHOCTH. CKOpPOCTh U
YCKOPEHUE MPH ABUKECHUU M0 OKPY>KHOCTH.

Bekrop cunbl. PaBHonelictByromas cuna. Ilepssiii 3akon Herorona. Bropou
3akoH HproTona. Tperuii 3akoH Herorona. [IpuHiun cynepno3suunu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS! CKOJIbXKEHUS, CHUIIa
TpEeHUsI MOKos, Apyrue Bubl TpeHus. KoapduunreHT tpeHus.

JIBr>KEeHME TEN MO OKPYKHOCTHU NOJ IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnmu u noabémHas cuia Kpbula. COBpEMEHHBIE JETaTEIbHbIE
anmapartbl, CyJa Ha TMOJBOJHBIX KpbUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOUJISIX. [[BHKeHHE Moe3/1a HAa MarHUTHOW MOAYIIKE.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TITOTEHUA. JIBM)KEHHE Tell BOKPYT
rpaBUTALIMOHHOTO LeHTpa (B ToMm uwuciie miaHeT Bokpyr Comnnna) (MC). IlepBas
KOCMMYECKasi CKOPOCTb. HeBECOMOCTD M EpErpy3KH.

PaBHOBecue matepuanibHONW TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MoMmeHT cuiibl. LleHTp TskecTu.

Nmnynsc tema. HM3menenue wumnynbca. Mmmynsce cuiibl. Yopyroe u
HEYIpyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUSI W COXPAHEHUS HMIYJIbCA.
PeaktuBHoe nBuxkenue (MC).

Mexanudeckass paboTa W MOIIHOCTh. PaboTa cui TSXKECTH, YIPYTroCTH,
TpeHusi. CBA3b dHEpruu U padoThl. [loTeHIMabHAs SHEPTUA TeNa, TOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEPrus cxKaTo npyxkuHbl. Kunernueckas
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sHeprusa. TeopemMa O KMHETHYECKON SHEPruM. 3aKOH U3MEHEHHS U COXPaHEHHS
MEXaHUYECKOI YHEPrUu.

Jlemoncmpayuu

1. HalmroneHne MeXaHUYECKOTO JABMKEHHUS Tella OTHOCUTEIHHO Pa3HbBIX Tel
OTCYETA.

2. CpaBHeHHME TyTeH W TPaeKTOPHUM ABUKEHUS OIHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeNl OTCUETA.

3. H3mepenne CKOpPOCTH M YCKOPEHUS TIPSIMOIMHEHHOTO JIBUYKEHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBUKCHHS.

5. HaOmroneHue qBUKEHUS Tea MO OKPYKHOCTH.

6. HaOmromeHue MeXaHWYECKUX SIBICHHM, NPOUCXOIAIIMX B CHUCTEME
orcuéra «Tenexxka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETA (PU3UKH.

7. HaOmroneHue paBHOBecHs] Te€J, CBOOOJHOrO TMaJIeHUs, KoJIeOaHUs
MasgTHUKAa B WHEPIHUAIBHBIX CHCTEMaX KaK TMOJTBEPKICHHE TIPUHIIUIA
OTHOCHUTEIILHOCTH.

8. 3aBUCHMMOCTH YCKOPEHHMs Tejla OT €ro MacCchl U JIEHCTBYIOIIEH HAa HETO
CHJIBI.

9. HabGmioneHue paBeHCTBA CHJI TIPU B3aMMOJCHCTBUH TEJ.

10. M3meHenue Beca Tena Mpu YCKOPEHHOM JIBHXKCHHH.

11. Tlepenaya umMmyJibca MpU B3aUMOJICHCTBUH TEII.

12. TIpeoOpa3oBaHus SHEPTUN TIPU B3aUMOJICHCTBUH TETI.

13. CoxpaHeHune uMIysbca Mpu abCOIIOTHO HEYITPYTOM B3aMMOJICHCTBHH.

14. CoxpaHeHue uMITyJibca MpY yIpyroM B3auMOCHCTBUU.

15. HabmtoneHne peakTUBHOTO JIBHKCHHUS.

16. CoxpaneHue sHEPTrUu Mpu CBOOOTHOM MaICHHUH.

17. CoxpaHeHre SHEPTUU TP ABMXKCHUH TeJla TI0T ICHCTBUEM MPY>KUHBI.

Jlabopamophwvie pabomwi u onvimol

1. KoncTpyupoBaHue TpakTa IJisi pa3roHa U JaJbHEHIIET0 paBHOMEPHOTO
JBIDKEHUS MTAPUKA VI TETIEKKU.

2. OrmpeneneHue cpeaHEH CKOPOCTH CKOJBKECHHS OpycKa WM JIBUKEHUS
[IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. Ompenenenne YCKOpeHHsI Teja MPU PAaBHOYCKOPEHHOM JBIDKCHUHU TIO
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTH IYTH OT BPEMEHH IMPHU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CIM IMpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH MYTH OTHOCSITCA KakK psJ HEYETHBIX YHUCEN, TO BpEMEHa
OJIMHAKOBBHI.
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6. HccnenoBaHue OBUKEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

7. WccnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHMSI CKOJBXEHHMS OT CHJIBI
HOpPMAaJIbHOI'O JABJICHUS.

8. Ompenenenne kodppuIMeHTa TPEHUS CKOTBKEHUS.

9. Omnpenenenune kECTKOCTH MPY>KUHBI.

10. UccnenoBaHue 3aBUCHUMOCTH CHJIBI  YOPYTOCTH, BO3HHUKAIOLIEH B
pyXUHE, OT CTENEHU J1e(hOpMaLlii IPYKUHBI.

11. Onpenenenune pabOTHl CUIBI TPEHUS NMPU PABHOMEPHOM JABIXKCHUU Tela
110 TOPU3OHTAILHOM MMOBEPXHOCTH.

12. Onpenenenue pabOTBI CHIBI YIOPYrOCTH TIPH TOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

Pa3nen 9. Mexannuyeckue KoJieOaHUs U BOJIHbI

KonebarensHoe nBuxeHrne. OCHOBHbBIC XapaKTEPUCTUKHU KOJICOAHUM: MEpUOI,
4yacToTa, aMIUIMTyJa. ['apMoHWYeckue KojaebaHus. 3aTyXaroliue KoJieOaHus.
Boinyxiennblie konebanus. Pesonanc.

MaremMatnyeckui M IPYKUHHBIM MasATHUKU. lIpeBpalieHue sHepruv npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexanuueckue BonHBL. [IpomosibHbIE W TIONIEpeuYHbIE BOJIHBL. (CBOKCTBA
MEXaHUYECKUX BOJIH: HHTEephEpEHITUS U TUPPAKITHSL.

JInuHa BOJHBI U CKOPOCTh €€ pachpoCTpaHEeHHs. MexaHM4YecKHe BOJIHBI B
TBEPIOM Tenie, ceiicMuueckue BojiHbl (MC).

3Byk. PacnpoctpaneHue u OTpakeHue 3ByKa. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onanc B akycTuke. HGpa3ByK U yJIbTPa3BYK.

Hcnonb3oBanue yabTpa3Byka B COBpeMeHHBIX TexHoorusx (MC).

Jlemoncmpayuu

1. HaGmronenue xonedbaHuit Tea Mo 1eUCTBUEM CUJIBI TSKECTU

U CUJIBI YIIPYTOCTH.

2. HaOmonenue koneOaHuil rpy3a Ha HUTH U HA MIPYKHUHE.
HabGnronenune BRIHY)ICHHBIX KOJICOaHW U PE30HAHCA.
PacnpoctpaneHrie npo0JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIN).
HaGmonenune nuatepdepeHinu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

No bk ow

JlabopamopHhwvie pabomwi u onvimol

1. OmpeneneHue YacTOTBI W IEpHOJa KOJICOAHHMH MaTeMaTHYECKOTO
MasiTHUKA.

2. Ormpenenenne 4acTOTHI M MEPUO/ia KOJICOaHHUH MPYKUHHOTO MasTHHKA.
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3. HccrnenoBanue 3aBUCHUMOCTH TIepuojaa KojeOaHWW Tpy3a Ha HHUTH OT
JUTMHBI HATH.

4. WccrnemoBaHue 3aBUCUMOCTH TIEPHOAA KOJICOAHUN MTPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTU TepuoAa KoJieOaHWM rpy3a, MOJBEIICHHOTO K
JICHTE, OT MAaccChI Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IE€puoaa  KoJieOaHuM
MPY>KUHHOTO MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

7. W3mepenwne yCKOpeHUs: CBOOOIHOTO TaACHMUS.

Pazgea 10. D1eKTpOMArHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

ONEKTpOMarHuTHOE  MOJIe.  OJJEKTPOMAarHuTHele  BOJHBL.  CBOiiCTBa
AIEKTPOMArHUTHBIX BOJH. [llkana »JeKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosnokanus. Kocmuueckas
CBS3b.

OnexTpomMarHuTHas npupoga cera. CkopocTe cBeTa. BoaHOBBIE CBOMCTBA
cBeTa: MHTeppepeHLns U AUPPaKIUsL.

Jlemoncmpayuu

1. CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.

2. HNuTtepdepenius u nudpaxius cBera.

Jlabopamophwvie pabomsi u onvimsl

1. N3ydyeHne CBOMCTB  JJIEKTPOMArHUTHBIX BOJH C  MOMOIIBIO
MOOMIBHOTO TenedoHa.

2. [IpoBeneHue ONBITOB MO HAOIIOACHUIO UHTEPpPEPEHIINH U TU(PAKIIUH

CBETa.

Paszgea 11. CBeroBblie siBJICHUS

JlyueBass Mopnenp cBeTa M TEOMETpUYEcKas onTuka. Mcrounukm caera.
[IpssmonuHeiitHoe pacnpocTpaneHue cBeta. 3atMmeHuss ComHuna u - JIyHBI
Otpaxxenune cBera. Ilnockoe 3epkano. 3aKoH oTpakeHus cBeTa. IlocTpoeHue
n300pakeHnid, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpesioMiieHUs cBeta. [lonHoe oTpakeHHe cBera.
Hcnonp30BaHrEe MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBA3b.

JImnza, xom mnyuen B smH3e. Popmyna TOHKOM JmH3BL [locTtpoeHue
U300pakeHnd, CcHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnrTuyeckas cucTema
doToanmapara, Mukpockona u teneckona (MC). I'na3, kak onTuyeckas cucTeMa.
biM30pyKoCTh U JAIBHO30PKOCTb.
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Paznoxenue Oenoro cBera B crnekrp. Onbitel HpetoTona. Croxenue
CIEKTpalIbHBIX I[BETOB. Jluciepcust cBeTa.
Jlemoncmpayuu
[IpssmonuHeHOE pacIIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonydyenue n300paxeHuit B IIIOCKOM 3€pKaje.
[Ipenomnenue crera.
OnTuyeckuii CBETOBO/.
Xox Jtydeil B coOmparonieit JIMH3e.
XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.
[Tosryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.
. Ilpunnun nevictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOTIIA.
10. Mounaens rinasa.
11. PaznoxeHue 0enoro cBeTa B CIIEKTP.
12. Tlomyuyenue Oenoro cBeTa NpU CIOKEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopnwie pabomul u onvimol
1. ccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHUsI CBETOBOTO JTyya
OT yTJia naJeHusl.
2. zydyenne cBOMCTB H300pakeHHUs B TIIOCKOM 3€pKae.
3. UccnenoBanne 3aBUCUMOCTH yria TMpPENOMJICHHUS OT Yyrja NaJeHus

©ooNOkwWNE

CBETOBOTIO JIy4ya Ha TPAHUIIE «BO3TyX—CTEKIION.

4. TTonyyeHnre u300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.

5. Onpenenenne POKYCHOTO PacCTOSHUS U ONTUYECKOW CUJIBI COOMparolie
JIMH3BI.

6. OMnBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETAa B CIIEKTP.

7. OnBITHl 1O BOCHPHUATHIO I[BETAa TMPEAMETOB NMPU WX HAOIIOJIEHUU Yepe3
L[BETOBbIE (DUIIBTPBI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS

Omnwitel Peszepdopna m mmanerapnas mozaenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PanunoaktuBHOCTh. Anb(a-, OeTa- U ramma-uzinydeHus. CTpoeHre aTOMHOTO
anpa. HyknonHas Moaenb aTOMHOTO siipa. M30TOIBbL.

PanuoaktuBHble mnpeBpanieHus. llepuon mnosypacnajga aTOMHBIX — SIZIEp.
JelicTBue paMiOAKTUBHBIX M3JIy4YeHUW Ha kuBble opraHu3mel (MC). 3ammura oT
PaIMOAKTUBHOTO U3JIyYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsOBOTO M MAacCOBOrO YHCEIL.
DHEpPrust CBA3M aTOMHBIX siiep. CBA3b MacChl U SHEPTUU.
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Peakiuu cunteza u penenusa saep. Mcrounuku sHeprum CosiHIIA UM 3BE3N
(MC). Snepnas sHEpreTrKa. DKOJIOTHYECKUE TTPOOJIEMBI SIePHON IHEPTETHKHU.
Jlemoncmpayuu
CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrexTpsl pa3IM4YHbIX Ta30B.
CnekTp Bogopoa.
HaGmronenue tpekoB B kaMmepe Busbcona.
PaboTa cuérunka HOHU3UPYIOMINX U3ITYICHUH.
Perucrtpanus uzinydyeHus: IpUPOJHBIX MUHEPATIOB U MPOLYKTOB.
Jlabopamophwvie pabomsi u onvimel

ok wnE

1. Habiro1eHue CIomHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITyYEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE YHEPTUH YACTULBI 10 TOPMO3ZHOMY
nyTH (1o ¢potorpadusam).

3. N3mepenne paanoakTUBHOTO (hOHa.

IHoBTOpPUTEIBLHO-00001IAKOINNIA MOAYJIb

[ToBTOpHUTENTHEHO-0000IAIOMINA MOAYJIb IPEIHAZHAYEH JIJI1 CUCTEMATU3ALINH
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS UM OMNbITa  ACATEIbHOCTH,
MPUOOPETEHHOTO TIPH U3YYEHUH BCEro Kypca (DU3UKU YIIIYyOJIEHHOTO YPOBHS, a
TaKKe JJIs1 HOAroTOBKM K OCHOBHOMY rOCyAapCTBEHHOMY AK3aMEHY MO (hU3HKeE.

B mpouecce wu3ydyeHHs JAHHOTO MOJYJsS pEATU3YIOTCS W IMOJYYaroT
JajpHelIlee pa3BUTHE Yy4eOHBbIC JCHCTBUS, OOECTEUYMBAIOIINE JOCTUKEHUE
INPEIMETHBIX W METAlpeJAMETHBIX Pe3yJbTaToB oOOydeHus, (OpMHpPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SBJICHUI HA OCHOBE
npuMeHeHus: GU3NYEeCKUX 3HAHWM, MCCIE0BATEIbCKUE JCUCTBUS (BBIIBIKECHUE
TUIO0TE3, MOCTAHOBKA LEJM W TUIAHUPOBAHUE MCCIEIOBAHUSA, aHAIU3 JTAHHBIX U
MOJTy4YE€HHUE BHIBOJIOB).

[IpennoururenbHON (GOPMOIl OCBOSHHSI MOJIYJS SIBISIETCS MPAKTUKYM,
porpaMma KOTOpOro BKIIFOUAET:

pELICHUE 3a/1a4, OTHOCSIIMXCA K Pa3IMYHbIM pas3jielilaM U TeMaM Kypca
(GU3HMKHY, B TOM YKCIE 33]1a4, MHTETPUPYIOLIUX COJAEPKAHUE PAa3HBIX Pa3/ieIioB;
BBITIOJIHEHUE J1a00paTOPHBIX PabOT U OMBITOB (BKJIIOUYask pabOThI U
ONBITHl M3 MEPEYHEN K pasfenaM Kypca) B YCIOBHAX CaMOCTOSITEIBHOIO
IUTAHUPOBAHMSI TMPOBEACHUS MCCIEAOBaHUsA, BbIOOpa M OOOCHOBAaHHSA METOJA
W3MEpPEHHUsI BEJIMYMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKY;
BBINIOJIHEHUE TPOOJIEMHBIX 3aJaHUN  MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa (3alaHusi IO €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH), B TOM 4YHCIE
3aJIaHAl ¢ MEXIPEIMETHBIM COJIEPKAHUEM;
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paboTy HaJ TPYNNOBBIMU WJIM UHAUBUIYAIbHBIMU TPOEKTAMU,
CBSI3aHHBIMHU C COZEpKaHUEM Kypca QU3HKH.

N3yyeHnne moBTOPUTETHLHO-0000IIAIOMIETO MOJYJSI MOXKET 3aKaHUYMBAThCS
MPOBEJICHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (Ppu3uKu yriyOIEHHOTO YpOBHS,
BKJIIOYAIOIIUM 3aaHUS PA3HOTO YPOBHS CIIOKHOCTU. Pe3ynbTaThl BBITOIHEHUS
JMAarHOCTUYECKOM paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH YyYalIuXcs K
OCHOBHOMY  TOCYJIapCTBEHHOMY  JK3aMeHy 1o  (Qu3uke, a  Takxke
CBHJIETEJILCTBOBATH O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbI

N3ydenne ydeOHoro mpeamera «®dusuka» Ha ypOBHE OCHOBHOTO OOIIETro
oOpazoBanus (yriyOJa€HHBIH ypOBEHb) JOJDKHO oOOecIeunBaTh JOCTHIKEHUE
CIIEIYIONTUX JUYHOCTHBIX, METAMpPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIBHBIX
PE3yNIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

IlarpuoTrnyeckoe BOCIIUTAHKE:

—TIpPOSIBJIEHNE HMHTEPECA K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO
poccuiickoi pu3MYecKor HayKH;

—IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUAM POCCUNCKUX YUEHBIX-(PU3NKOB.

I'pa:knanckoe M 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYX JAEHUU OOLIECTBEHHO3HAUYNMBIX
U 3THYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUHKEHUUN
busuKy;

—OCO3HAaHHUE BAXKHOCTU MOPAJIbHO-ITUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
Y4EHOTO.

JcTeTHYECKOe BOCIIMTAHUE:

—BOCHPUSITHE ICTETUYECKUX KAYeCTB (PM3MUECKON HayKH: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

IleHHOCTH HAYYHOI'0 NTO3HAHUSA:
OCO3HAHHE LEHHOCTH (PU3UYECKON HAyKh KaK MOIIHOTO MHCTPYMEHTA
[I03HAHHUSI MHpPA, OCHOBBI Pa3BUTUSA TEXHOJOTUH, BAXKHEHIIEH COCTABISAIOLIECH
KYJIbTYPBIL;
OpHEHTAlUsl B JEITEIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOBL;
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pa3BUTHE HAYYHOM JI0O03HATEIBHOCTH, UHTEPECA K MCCIEA0BATEIbCKOM
NESATEIbHOCTH.

@®opMHpOBaHUE KYJbTYPbI 310POBbS H IMOLMOHAJILHOI0 0/1ar0MOIy YU :

—OCO3HaHWE IIEHHOCTH 0e30macHoro olpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH MpPaBWJI OE30MACHOrO0 TOBEACHHS Ha
TpPaHCIIOPTE, HA JOpOrax, C OJJIEKTPUYECKHMM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIIHUX yCIIOBHUSX;

—c(opMHpPOBAaHHOCTh HaBbIKa pedJIeKCUHU, NPU3HAHHME CBOErO IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y IPyroro 4eiaoBeka.

TpynoBoe Bocninranue:

—AaKTHUBHOE y4YacTUE€ B PEIEHUM MNPAKTUYECKUX 3adad (B paMKax CEMbH,
IIKOJIBI, TOpOJAd, Kpas) TEXHOJOTHMYECKOW M COLMAJIBbHOW HalpaBJICHHOCTH,
TPeOYIOIIUX B TOM YHUCJEe U (U3NYECKUX 3HAHUI;

—MUHTEPEC K MPAKTHUYECKOMY U3YUEHUIO TPOQECCHil, CBA3AHHBIX C (PUBHKOM.

JIKOJIOTHYECKOe BOCIMTAHUE:

—OpHEHTalUsl Ha NMpPUMEHEHUE (PU3UUYECKUX 3HAHUN I pelIeHUs 3a7ad B
o0nacTh OKpyKallled cpeabl, IUIaHUPOBAaHUS IOCTYIKOB M OLIGHKH UX
BO3MOYHBIX MTOCJIEICTBUI JJIs1 OKPYKAIOLIEH CPEeibl;

—OCO3HAaHHE TJI00AJIBHOIO XapaKTepa HKOJIOTHYECKUX MPOOJIeM M MyTel ux
pEILICHMS.

Ananranusi 00y4arumerocss K U3MEHsIIOIMMCH YCJIOBHAM COMAJIBHON U
NPUPOAHON Cpeabl:

—TMOTPEOHOCTh BO B3aMMOJCHCTBUU MpPU BBINOJHEHUU MCCIECIOBAaHUN H
MPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM APYTHX;

—TIOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NESATEIbHOCTb;

—TMO0TpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAaHUW, B TOM 4YHUCIE
bopMyIMpOoBaTh UJIEU, TOHITHS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SBJICHUSX;

—OCO3HaHue JePUIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B
00nacTu GU3HKHY;

—IIJITAaHUPOBAHUE CBOETO Pa3BUTUS B NPHUOOPETEHHMH HOBBIX (DU3HUECKUX
3HAHMU;

—CTpEeMJICHUE aHATU3UPOBATh U BBISBISATH B3aMMOCBSI3H MPUPO/IbI, 00I1IeCTBa
¥ DKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (DU3HUECKUX 3HAHUIA;

—OIICHKA CBOMX JEHUCTBUM C YYETOM BIIMSHUSA Ha OKPYKAIOLLYIO Cpexdy,
BO3MOYKHBIX IJI00QNbHBIX OCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI
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VYHuBepcaiabHbIE T03HABATENIbHbBIE AEHCTBUS

basoevie nocuueckue deticmeusi:

BBUIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKHM OOBEKTOB
(sIBIIEHUI); KJIaCCU(PHUIIMPOBATH HX;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTUBOPEYHS B PaCCMaTPUBAEMBIX

dakTax, TaHHBIX U HAOTIOICHUSAX, OTHOCSAITUXCS K (PU3UIECKUM SBIICHUSM;

—BBISBJISATh 3aKOHOMEPHOCTU U NMPOTUBOPEUUS B pacCMAaTPUBAEMbIX (paKTax,
JTAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

—BBISBJIATh NPUINHHO-CICACTBEHHBIC CBS3M TPH H3YYCHUH (HU3UICCKUX
SABJICHUW M TPOIIECCOB; JEJNaTh BBIBOJBI C HCIIOJb30BAaHUEM JACAYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3HYEeCKUX BEJIUYUH;

—CaMOCTOSTEIFHO BBIOUPATH CIIOCO0 perieHus: yueOHol (hu3ndeckoit 3agaun
(CpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHMS, BHIOOP HamOoJiee MOIXOJSIIETO C
y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoesvie uccneoosamenvckue oelicmeaus:

—HCMOJIb30BaTh BOMPOCHI KaK MCCIEA0BATENbCKIUI HHCTPYMEHT TTO3HAHUS;

—IPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY OIBIT, HECIOKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SBICHUS;

—OIICHUBaTh HAa TPUMEHUMOCTh U  JOCTOBEPHOCTh HH(OpMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

—CaMOCTOSATENIHHO (OPMYITUPOBATH 000OIIEHUS M BBIBOJBI M0 PE3yJIbTaTaM
MPOBEAEHHOT0 HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

—IpPOTHO3UPOBATh  BO3MOXKHOE  JajbHelIlee pa3BuTue  (HU3NUYECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH NPEIINOJNIOKEHUS 00 UX Pa3BUTUHM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungopmayueii:

—TPUMCHSATh Pa3IMIHBIC METOJIbI, HHCTPYMEHTHI M 3alPOCHI MPU TIOUCKE U
otbope nH(popMaIK WU JAHHBIX C YUETOM MPEIOKEHHON yueOHOU puznueckoit
3a/1a4u;

—aHaJM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHMBATh HAJI&KHOCTh MHPOPMAIMK TI0 KPUTEPHSM, TPEITI0KCHHBIM
yUHUTENeM UIN CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO;

—CaMOCTOSITETILHO ~ BBIOMpAaTh ONTUMAIBHYIO (OpMYy TPEACTaBICHUS
uHQOpPMAIIMU U WLIIOCTPUPOBATH pENIaeMble 3a7a4d HECIOKHBIMH CXEMaMH,
JTarpaMMamu, MHOM rpaduKoil 1 uX KOMOMHAIIUAMH.
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Ynueepcanvnvie kommynukamuenwie oeiicmeusn

Oowenue:

—B XoJle¢ 00CyXJeHHs y4yeOHOro maTepualia, pe3yJbTaToB Ja0OpaTOPHBIX
paboT W TMPOEKTOB 3a/JaBaThb BOMPOCHI IO CYIIECTBY OOCYXTaeMOM TeMbl U
BBICKA3bIBaTh UJCW, HAIlCJICHHbIE Ha peIIeHHEe 3aJaud W MOAJep)KaHue
OJ1arokenaTeaIbHOCTH OOIICHUS;

—COIOCTaBIISITh CBOM CYXICHUS C CYXICHHSIMU JPYTHX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

—BBIpaYKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

—IIyOJIMYHO TPECTABISTh PE3YJIbTAThl BHITOJIHEHHOTO (PU3UYECKOTO OTMbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

Coemecmuas desimenbHOCMb (COMPYOHUUECMBO):

—TOHUMATh M UCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHAHOW W WHIUBUIYaTbHOM
paboThI IpU PEIIEHUH KOHKPETHOU (PU3NYECKON POOIEMBIL;

—TMpPUHUMATh IIEJIM COBMECTHOM JI€ATENbHOCTH, OPTraHU30BbIBATH JEHCTBUS
no €€ MOCTHKEHUIO: pacIlpelessTh pojiu, 00CYXIaTh MPOLECCHl U PE3YJbTaThl
COBMECTHOM paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;

—BBIMIOJIHATH CBOIO YacCTh PaOOTHI, JOCTUTasi KA4eCTBEHHOTO pe3yjbTaTa 1o
CBOEMY HAIPaBJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYTHMMH YJICHAMH
KOMaH/Ibl;

—OILICHUBAaTh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

Yuusepcanvhvie pecynamusnvie oelicmeus

Camoopeanuzayusi:

—BBISBJIATh MPOOJIEMbI B JKM3HEHHBIX U YYEOHBIX CHUTYaIUAX, TPEOYIOIIUX
JUTSL petieHust GU3NIECKUX 3HAHUM;

—OpHUEHTUPOBATBCA B PA3IUYHBIX  IMOAXOAAX TMPUHATHS  PEIICHHUM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

—CaMOCTOSITETILHO COCTaBIISATh aJTOPUTM pelieHus: (U3NIeCKOr 3a1aun WiH
MaHa WCCIENOBAaHUA C YYETOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH IIPEIjiaraéMbie BApUAHTHI PEIICHUM;

—enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

Camokonmponw (peghnexcus):

—1aBaTh aJICKBATHYIO OIICHKY CUTYAaIlMH U TIPEJIaraTh TIaH €€ N3MEHEHUS;

—OOBSCHATh MPUYUHBI  JIOCTHKEHHUS  (HEHOCTHIKEHHUS)  PE3yJIbTaTOB
NEeATEILHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTHUBBI B JIESITEIILHOCTh (B TOM YHCIE B XOJI BBIITOJIHEHHUS
(bu3nUecKoro McciaeoBaHUsl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIITNXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIITUX TPYTHOCTEH;
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—OIICHUBAaTh COOTBETCTBUE PE3yJIbTaTa 1IEJIU U YCIOBUSIM.

IMOYUOHANbHBIU UHMENNEKM.

—CTaBHUTh ce0s1 Ha MECTO JAPYIroro 4ejaoBeKa B X0JI¢ Cropa WK JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro.

Ipunsamue cebs u opyeux:

—IIpU3HaBaTh CBOE MPaBO Ha OMIMOKY IPHU PEIICHUH (PU3MUECKUX 3a7ay WIIN
B YTBEPIKJCHUSIX Ha HAyYHbIE TEMBI M TAKOE e MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATDBI

7 KRiacc

[IpenMeTHble pe3ynbTaThl Ha YTIYOJIEHHOM YPOBHE JOJKHBI OTpa)xaTb
c(hOpPMHUPOBAHHOCTh Y 00YYAIOUIUXCS YMEHHUIA:

—HCMOJB30BaTh  MOHATHS:  (PU3MYECKHUE U XUMHUYECKHE  SIBJICHUS;
HaOJI0ICHUE, YKCIIEPUMEHT, MOJIEb, TUIIOTE3a; CAUHUIIBI (PU3MUECKUX BEITUYHH;
aToM, MOJIEKyJla, arperatHbpleé COCTOSIHUS BellecTBa (TBEPAOE, KHUIKOE,
razoo0pa3Hoe); MEXaHUYECKOe JBWXKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NPSMOJIMHEWHOE), TPACKTOPHs, paBHOJCHCTBYOIIas cui, Aedopmainus (ympyras,
MJIaCTHYECKas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

—YBEpPEHHO pa3iuyarh sABJICHUS (IUDPy3usi; TENIOBOE IBUKEHUE YACTHIIL
BCILIECTBA; PABHOMEPHOE JBWKCHHE;, HEPAaBHOMEPHOE JBWIKCHHUE, WHEPLIUS;
B3aMMO/ICHCTBHUE TEJI; paBHOBECHE TBEPJIBIX TN C 3aKPEIUIEHHON OChIO BpaIllCHHUS;
nepenada JaBlieHUsT TBEPIBIMHU TEIaMH, JKUJIKOCTSIMH W Ta3zaMu; arMochepHoe
JIaBJICHHE; MJIABAaHUE TEJI; MPEBPAIICHUS MEXAaHUYECKOW HPHEPTHH) MO OMUCAHUIO
WX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIMBITOB, JIEMOHCTPHUPYIOIIMX JaHHOE
(bu3nUecKoe SIBICHHUE;

—pacro3HaBaTh  TPOSBICHHE  HM3YYCHHBIX  (U3MUECKUX  SIBJICHHM
B OKPY’KaIOIIEeM MHpE, B TOM 4YHclie (U3MUYECKHUE SIBICHHUS B MPUPOJIE: TIPUMEPHI
JBUKEHHS C PA3JIMYHBIMUA CKOPOCTSIMH B KMBOM M HEXWUBOW MPUPOJE; NCUCTBUE
CUJIbI TPEHHUS B TIPUPOJIC U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO AaBJICHUS Ha KUBOU
OpraHu3M; IUIaBaHUE pbIO;, pblYard B TeJE€ YEJIOBEKAa; MPU 3TOM TMEPEBOAUTH
MPAKTUYECKYIO 3a/1ady B Y4EOHYIO, BBIJICTSAThH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKU
(bU3NYECKUX SBICHHM;

—OMUCKHIBATh U3YUYEHHBIC CBOMCTBA TeNl U (HU3NUYECKUE SIBICHUS, UCIIOIB3YS
dbuznyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpeMs, IMYTh,
CKOPOCTb, CPEIIHSSI CKOpPOCTb, CHJIa YIPYTrOCTH, CHJia TSDKECTH, BEC Tena, cuja
TpEHUsl, AaBieHuEe (TBEPAOrO Tema, MKUJKOCTH, Ta3a), BBITAIKUBAIOLIASA CHUJIA,
MexXaHu4ecKas paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQPHUIIUEHT
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MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUYECKAasl U MOTEHLUANIbHAS SHEPTUS ); IPU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIb3YEMBIX BEJIMYUH,
uxX O0OO3HAUCHHUS U EIUHUIBI (U3UYECKUX BEIWYUH, HAXOIUTh (QOPMYIIHI,
CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEIMYMHY C IPYTUMU BEITUYMHAMH, CTPOUTH
rpauKy U3y4EHHBIX 3aBUCUMOCTEH (PM3HUECKUX BETNINH;

—XapaKTepu30BaTh CBOMCTBA Tei, (PU3WYECKUE SIBICHHUS M TPOIECCHI,
UCIIOJIb3Ysl TIpaBUIa CIOXKEHHsS CHJI (BIOJb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH ApxmMmena, MPaBUIO paBHOBECHS phluara (0j0Ka), «30J0TOE
MPAaBUJIO» MEXAaHWKH, 3aKOH COXPaHEHUsS MEXaHUYECKON SHEpruu; Mpu 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aIUCHIBATh €T0 MaTEMAaTHYECKOE
BBIPAKEHUE;

— CTPOUTH MPOCThIE (HU3UUECKUE MOJIEITH PEAbHBIX 00BEKTOB, ITPOLIECCOB U
SABJICHUM, BBIJEIATH MPU OSTOM CYIIECTBEHHBbIE U BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, ABICHUN; MPUMEHSATh (U3NYECKUE MOACIH JJIsI OOBICHEHUS
(bu3MYeCcKuX MPOIECCOB U pelIeHUs yueOHBIX 3a/1ay;

— OOBACHATH (PU3MYECKUE SBICHUS, MPOIIECCHl U CBOMCTBA TEJI, B TOM UHCIIE
B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa, U pelaTh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJIE TpPeOYIOIHUEe YHCIECHHOTO OIEHWBAaHUs
XapaKTePHbIX 3HAYCHUN (PU3MUECKUX BEJIMYMH; MPU ITOM BBIOMPATH aJCKBATHYIO
(bU3NYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U M BBICTPAUBATh
JIOTUYECKYIO IMIEMOYKY PpacCyKJICHUM C OIIOpOM Ha HW3YYEHHBIE CBOWCTBA
buznyeckux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

—pemaTh pacu€THbIe 3aa4u (B 2—3 elCTBHS) 110 U3YyYaEMbIM TEMaM Kypca
(bu3uKy, BIOMpas aleKBaTHYIO (PU3HUYECKYIO MOJIENb, C UCIOJb30BAaHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHE BEIMYMHBI; 3aMCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHUE 3a7aud, BBIABIATH HEJAOCTAIOIINE WM H30BITOYHBIC
JlaHHbIe, OOOCHOBBIBaTH BBIOOP METOJa PEIICHUS 3aJayd, MWCIOJb30BaTh
CIIpaBOYHBIC JaHHBIC, TPOBOJUTH MaTeMaTHYECKUE MPeoOpa3oBaHUsS U PaCUETHI,
OIICHUBATh PEATMCTUYHOCThH TMOJYYCHHOTO 3HAUYCHUS (U3MUECKOW BEIMYMUHBI U
OTIPEIEISITh PA3MEPHOCTh (PU3NUYECKON BEIMYUHBI, MOTYYCHHOW TPH PEIICHUU
3a/1auy;

—pacrno3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIMTh TMPH TMOMOIIU
(GbU3NYECKUX METOJO0B, M TpejJiarath OPUEHTUPOBOUYHBIA CIIOCOO peIleHUs; B
OMMCAaHWU  HUCCIEIOBAaHMS  pACIO3HABATh  MPOBEPSIEMOE  MPEANOTI0KEHUE
(rumotesy), UHTEPIPETUPOBATH MOJIYUEHHBIN pe3ybTaT;

— TMPOBOJUTH ONBITHI 10 HAOMIOACHUIO (PU3MYECKUX SBJICHUM WU
dbuznyeckux CBOUCTB Ten (Auddy3us, TEMIoBOE PpacIIUPEHHUE Ta30B, SBICHUE
WHEPLHH, U3MEHEHUE CKOPOCTU NPHU B3aWMOJCWUCTBUU TEN, IMepelada JaBICHUS
KHUIKOCTBIO M Ta30M, MPOSIBJICHUE JEHCTBUS aTMOC(HEPHOTO NaBJCHUS, EHCTBUE
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MPOCTBIX MEXaHU3MOB): (GOPMYJIHUPOBaTh TMpPEANoNoKeHue (TUIoTe3y) o
BO3MOJXKHBIX pPe3yJIbTaTaX HaOIIOJCHUN, CAMOCTOSITEILHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO HA00Opa 000pyI0BaHUS M (OPMYIHUPOBATH BHIBOJIBI;

— TIPOBOJIUTH TPSMbIE M KOCBEHHBIC H3MEpEHUs (U3MUYECKUX BEITUYHH
(paccTosiHUEe, TPOMEXKYTOK BpEMEHH, Macca Tena, 00bEM Telna, Cuila, TEMIeparTypa,
IUTOTHOCTh JKUJKOCTH M TBEPIOTO Tela, CHJIa TPEHHUS CKOJIBKCHUS, TABJICHHE
BO3/lyXa, BBITAKUBAIOIAs CHJIA, JACHCTBYIONIAs Ha MOTPYKEHHOE B KHUIKOCTH
Ten0, KOI(PPUIIMEHT TOJE3HOTO0  JMEWCTBHUS  TPOCTHIX  MEXAaHHU3MOB) C
UCIIOJIb30BaHUEM AaHAJIOTOBBIX U IHU(PPOBBIX NPHUOOPOB; OOOCHOBBIBATH BBHIOOD
METOJla M3MEpeHUs, (PUKCHPOBATH IOKa3aHHs NPUOOPOB, HAXOAUTH 3HAUYCHHUE
U3MEPSIEMOi BEIMYUHBI C MOMOIIBIO YCPEHEHUS PE3YIbTAaTOB CEPUU U3MEPEHUM U
OILICHUBATh MOTPEIIHOCTh U3MEPECHHUI;

—TIPOBOUTH HECIIOKHBIE SKCTIEPUMEHTAIBHBIE UCCIIEOBAHUS 3aBUCUMOCTEH
¢buznyecKux BEMWYHH (3aBHCHUMOCTH IyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHHU JIBUKEHUS Teja; CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIbl HOPMAJIbHOTO
JIABJICHUsI, KauyecTBa OOpaOOTKM MOBEPXHOCTEH TEl M HE3aBUCUMOCTU CHJIBI
TPEHUsI OT IUIOMAAN CONMPUKOCHOBEHUS TEI; CUJIbl YNPYTOCTH OT YJJIUHEHUS
IPYKUHBI; BBITAIKUBAIOMICH CHJIBI OT 00BEMa TOTpYXEHHOW dYacTW Tejla U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTU OT TUIOTHOCTH Telja, OT TIIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJO; YCIOBUI TJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIupoBaTh 3a7adyy U THUIIOTE3Y
WCCIICIOBAHMSI, CaMOCTOSTEIbHO IUIAHWPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAaHUEM WHCTPYKIIUH,
MIPECTABIIATH MMOJYyYEHHBIE 3aBUCUMOCTH (PU3MYECKHUX BEJIWYUH B BUJE TAOJUIl U
rpauKoB, OIEHWBATh TMOTPENTHOCTH, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCJICIOBAHNUS,

—co00aTh MpaBWia TEXHUKM O€30MacHoro Tpyaa npu padore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

—YyKa3bIBaTh MPUHIUIGBI JEHCTBUS TPHUOOPOB U TEXHUYECKUX YCTPOUCTB:

BEChl, TEPMOMETp, IUHAMOMETp, COOOILAOLIUECS COCYIbl, OapoMeTp, pblyar,
MOIBMOKHBIN 1 HEMOABY)KHBIN OJIOK, HAKIIOHHAS TTIOCKOCTH;
XapaKTEepPU30BaTh  NPHUHIMIBI  JEHCTBUS  M3YYEHHBIX  MPUOOPOB,
TEXHUUYECKUX YCTPOMCTB W TEXHOJOTMYECKHX TMPOIIECCOB C OMOpOH Ha uX
omucanuss (B TOM  YHCe:  TMOJIIUIHUKHA, YCTPOWCTBO  BOJOIPOBO/IA,
TUJIpaBIMYECKUi Tpecc, cu(oH, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMETp), UCTIONB3YsI 3HAHUS O CBOMCTBAX (PM3UYECKUX SBJICHUN U HEOOXOAUMBIC
dusznyecKre 3aKOHbI 1 3aKOHOMEPHOCTH;
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— UCIIOJIB30BAaTh CXEMbI U CXEMaTUYHbIE PUCYHKH M3YyYECHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKUX TIPOLECCOB TMpHU
pelieHn y4eOHO-IPaKTUYECKHUX 3a/1ay;

— TIPUBOAWTH TpPUMEPHl / HAXoIuTh WHHOPMANMIO O MpUMepax
MPAKTUYECKOTO UCIOJIb30BaHUS (PM3UYECKUX 3HAHUIN B TIOBCETHEBHOM JKU3HU IS
oOecrieueHus: 0E30MaCHOCTH TMpPU OOpalllEeHUH € MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbsI U COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

—  OCYWIECTBJISATH OTOOp HWCTOYHUKOB HWHpOpManuu  (HU3HUECKOTrOo
coziepkanus B cetu HTEpHET, caMOCTOSATEIRHO (DOPMYIUPYs TOMCKOBBIN 3a1poc,
Ha OCHOBE HMEIOIIUXCA 3HAHUU M IMYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHHKOB
BBIICNISITh MHMOPMAIMIO, KOTOpasi SIBJSIETCS MPOTHUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

— HCIOJB30BaTh MPHU BBINMOJHEHUH YUE€OHBIX 33JlaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOTrO COAeprKaHUs, CIIPAaBOUYHbIE MaTEpHANbl, PECYPChl CETU
WuTepHeT; BnaaeTh NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHbBIC KPATKHUE MHUCHMEHHBICE U YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMaUu (HU3UIECKOTO COACPKAHUS, B TOM YHUCIIE
nyOJMUYHO JieNiaTh KpaTKUE COOOIICHHS O pe3yibTaTaX MPOEKTOB WM y4eOHBIX
WCCIIEIOBAHUM; IIPU 3TOM TPAMOTHO MCIIOJIb30BATh W3YyUYEHHBIM MOHSITUWHBIN
amnmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYIIJIEHUE MPE3EHTALIUEH;

—TpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUI pacrpenessTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMM 3a/lauaMH, CJICAUTH 32
BBLIIIOJIHEHUEM IIJIaHA JE€HCTBUM, aJeKBAaTHO OI€HMBAThL COOCTBEHHBIM BKJIag B
JEATEIIbBHOCTh TPYIIbL, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCICTBHE,
YUYUTBIBAS MHEHUE OKPYKAIOLTUX.

8 ki1acce

[IpenMeTHble pe3ynbTaThl Ha YriayOJIEHHOM YpOBHE JOJDKHBI OTpa)arhb
c(OpPMHUPOBAHHOCTh Y 00YHAIOLIUXCS YMEHMIA:

—HCMOJIb30BaTh NOHATHS (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE
aTOMOB U MOJICKYJI, arperarHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U
amop(HBbIC TeJa, HACBHIIIEHHBIM M HEHACBIEHHBIA Map; CIOCOObl M3MEHEHUs
BHYTPEHHEW DJHEPIUH; DIEMEHTAPHBIA JJICKTPUYECKUN 3apsj, IPOBOIHUKH,
IIOJIYIIPOBOJHUKH, JUIIEKTPUKHU, UCTOYHUKH ITIOCTOSTHHOIO TOKA, DJIEKTPUUECKOE U
MarHUTHOE TOJIS; ONTHYECKas CUCTEMA) U CHUMBOJIMYECKMH SI3BIK (DU3MKU TpU
peleHnr Y4eOHbIX U IPAKTHYECKUX 3a7a4;
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—YBEPEHHO pa3Inyarth SIBJICHUSA (TEIJIOBOE pacIIupeHHe (CKATHE), TETIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAHME, KAIWUISIPHBIC SIBICHMS,
UCIIApEHUE, KOHJAEHCALUs, IUIABJICHUE, KPHUCTAJUIM3ALMs, KHUIIEHHE, CIIOCOOBI
TeIIonepesaur (TEerIoNpOBOAHOCTb, KOHBEKIIMS, U3yUYEHHUE); TEIJIOBBIE MOTEPH,
DIEKTpU3aLMs TEJ, B3aUMOJCUCTBUE 3apsigOB, ACHUCTBHS DJIEKTPUUYECKOrO TOKa,
KOPOTKO€ 3aMBbIKaHHE, B3aUMOJEHCTBAE MATHUTOB, JE€HCTBUE MAarHUTHOI'O I10JIS HA
IPOBOJAHUK C TOKOM) IO OINHCAaHUIO UX XapaKTEpHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

—pacrno3HaBaTh MPOSBICHHE HW3YYCHHBIX  (PU3UYECKUX  SBICHUN B
OKpyXaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHUS B MPUPOJIE:
IIOBEPXHOCTHBIE W KalWJUIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B IPUPOLE,
nznyuyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE OpHU3bl, 00pa30BaHUE POCHL,
TyMaHa, WHEs, CHEera; JJIEKTPUYECKUE SBJICHHS B arMmocdepe, 3IEKTPUUECTBO
YKUBBIX OPraHW3MOB; MATHUTHOE MOJE 3eMJIH, Apeil() MOIOCOB, pOJIb MATHUTHOTO
oyl JUIsl KU3HM Ha 3emjie, NOJSpPHOE CHUSHUE), IPU D3TOM IEPEBOAUTH
NPAKTHUUECKYIO 3aJauy B YYEOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKU
(bu3nYeCKuX SBJICHUH;

— OIKCHIBATh M3YYEHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCIOJIb3YS
¢u3nueckue BeIWYMHBI (TeMmMIepaTrypa, BHYTPEHHSII DJHEpPrusi, KOJUYECTBO
TEIUIOThl, paboTa Ta3a, yzAelibHas TEIJIOEMKOCTh BEILECTBA, YyJENbHAas TEIIoTa
IUTaBJICHUS, YJelIbHas TEIUIOoTa MapooOpa3oBaHus, yleibHas TEMJI0Ta CrOpaHus
TOIUIMBA, KOA(DPUIIMEHT MOJIE3HOTO ACUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BIQXXHOCTb BO3JYyXa, DJIEKTPUYECKMM 3apsi, CHJIa TOKA, DJIJIEKTPUYECKOE
HaIpsKEHUE, CONPOTHUBIICHUE MpOBOAHMKA, DJ(C B IenuM MOCTOSHHOTO TOKA,
AIIEKTPUYECKOE YJEIbHOE CONPOTUBJICHHE BeUIeCTBa, padoTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKA); IPU OMMCAHUU MTPABWIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsT M €IUHULbI (PU3NYECKUX BEIMYMH,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIMYHMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTD IpaUKN U3YyUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYMH;

— XapakTepu3oBaTh CBOMCTBA TeJ, (U3MUECKHE SBICHUS U MPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BELIECTBA, YPAaBHEHHE TEIUIOBOrO OaslaHCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsaa, 3akoH KylioHa, NMpuUHLOMI CYNEPNO3ULUU SJIEKTPUYECKUX TMOJIEH, 3aKOH
Owma muig yyacTka nemnu, npasuia Kupxroda, 3akon OMa Jij1s OJTHOM e , 3aKOH
JIxoyns—IJlenna, 3aKk0H COXpaHEHMs DHEPTUH; NPHU OTOM Pa3INyaTh CIOBECHYIO
(GbOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

— CTPOUTH NPOCThIE (PU3NUECKHE MOJIEIH PEATIbHBIX 00BEKTOB, IPOLIECCOB U
SBJICHUM, BBIICISATH IPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
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00BEKTOB, MPOIIECCOB, SIBICHUIN; TPUMEHATH (PU3NYECKHE MOJEIH I OObSICHEHUS
(bu3MYeCcKUX MPOIECCOB U pelIeHUs yueOHBIX 3a/1ay;

— OOBACHATH (PU3MYECKUe SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM UHUCIIE
U B KOHTEKCTE CUTyalluld MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W peliarh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIe TPeOyIOIIie YHCIEHHOTO OIICHWBAHUSA
XapaKTEPHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH; MPU 3TOM BHIOMpATH aJIEKBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIICJACTBEHHBIE CBSI3U M BBICTPAUBATh
JOTHYECKYIO0 IIETIOYKY pacCyKJIEHUH C OMOopold Ha H3yYyeHHbIE CBOMCTBA
bU3NYeCcKuX SBICHUH, (PU3NUECKHe 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

— YBEpPEHHO pellaTh pacyETHbIE 3a4a4n (C onopoil Ha 2—3 ypaBHEHUs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BbIOMpast aJeKBaTHYIO (PU3MUECKYI0 MOJENb, C
UCIOJIb30BAaHUEM 3aKOHOB M (OpPMYJ, CBS3BIBAIOIIUX (PU3UUECKHE BEJINYHUHBI;
3alChIBaTh KPAaTKOE YCIOBHE M Pa3BEPHYTOE pEIICHHE 3a7aud, BBISBIATH
HEJIOCTAIOIINE WM U30BITOYHBIE JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3aJauM, UCHOJIb30BaTh CIPABOYHbIC JaHHbIC, IMPUMEHATh METOAbl aHaJIN3a
pa3MepHOCTEH, UCIOIB30BaTh rpauuecKre METObl PELeHUs 3a/1ay, IPOBOAUTH
MaTeMaTHUYECKUE IMpeoOpa3oBaHUs U pacu€Thl, OLIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKONW BEIMYMHBI WU OMPEICNATh Pa3MEPHOCTh
bu3nYeCKOi BETUYNHBI, MTOTYYCHHON MPU PEIICHUH 3a/1a4H;

— pacrno3HaBaThb MPOOJEMBbl, KOTOpPbIE MOXHO PEIIUTh IPHU TOMOIIU
(¢u3nyecKuX METOAOB, U NpejjiaraTb OPUEHTHUPOBOUHBIM CIOCOO pelIeHUus; B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEANOTIOKEHHUE
(rumoTesy), MHTEPIPETUPOBATH OTYUYEHHBIN PE3yIbTAaT;

— TPOBOAWUTH OMNBITHI MO HAOMIOAEHUIO (PHU3UYECKUX SIBICHUNA WU
¢uznyeckux CBOMCTB Ten (KamWUISpHbIE SIBJICHUS, 3aBUCUMOCTb JaBJICHUS
BO3JyXxa OT €ro o0béMa M TemIepaTypbl; CKOPOCTH Ipollecca OCThIBaHUS /
HarpeBaHUs TpPU M3IYyYEHUH OT LBETa M3Ayyarolmeid / [oromaimen
MOBEPXHOCTH; CKOPOCTh MCIIAPEHUS BOABI OT TEMIEPATYPHI KUAKOCTH H TUIOIIA TN
e MOBEPXHOCTH; AJNEKTPU3ALNS TNl U B3aUMOJICHCTBUE AJIEKTPUUECKUX 3apsIOB;
B3aMMOJICUCTBUE TOCTOSHHBIX MAarHUTOB, BHU3yaJM3allus MAarHUTHBIX TIOJIeH
MOCTOSTHHBIX MAarHuTOB; JEHCTBUS MAarHUTHOTO TMOJII HAa TPOBOJHUK C TOKOM,
CBOMCTBA DJICKTPOMArHWTa, CBOWCTBA OJJIEKTPOJBUTATENS MOCTOSHHOTO TOKA):
dbopMyIUpoBaTh TMPOBEPSEMOE MPEANOJoXKeHUue (TUMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0IEeHUH, CAMOCTOATEIFHO COOUPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000PyI0BaHUS; OIUCHIBAThH XOJ OIbITa U (JOPMYJIUPOBATH BHIBOBL;

— TIPOBOJUTH TPSIMbIE M KOCBEHHBIC H3MEPEHHUS (U3NYECKUX BEIHMUYUH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CUJIa TOKAa, HAIpPSIKEHUE,
yaelbHas TEMJIOEMKOCTh BEIIECTBa, CONPOTHBIIEHHE TIPOBOJHUKA, paboTa u
MOIIHOCTh 3JIEKTPUYECKOTO TOKA) C UCIOJIb30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
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npudOpPOB; OOOCHOBBIBATH BBHIOOP METOJIa M3MEpeHus, (UKCUPOBATH MOKA3aHUs
npuOOPOB, HAXOAUTH 3HAUCHUE M3MEPSEMON BEJIMYMHBI C TTOMOIIBIO YCPEIHEHUS
pe3ynbTaTOB CEPUU U3MEPEHHUM U OLIEHUBATD MOTPEITHOCTh U3MEPEHUM;

——TMpPOBOJUTh  JIKCHEPUMEHTANbHBIE  HCCICAOBAHUA  3aBHUCHUMOCTEH
bU3MYeCKuX BEIWYWH (3aBUCUMOCTH JABJICHHS BO3AyXa OT €ro o0béMa u
HarpeBaHUsl WM OXJAXKICHMS; HCCICJIOBaHUE SBJICHUS TEIIOOOMEHAa TpHU
CMEIIMBAHUU XOJIOAHOW M TOpsSYedl BOJBI, 3aBUCHUMOCTb CONPOTHUBICHUS
IPOBOJHMKA OT €ro JAJUHBI, IUIOIIAJU TIOTIEPEYHOTO CEUEHHUS U YIEIbHOTO
CONPOTHBIICHUSI BELIECTBA MPOBOJHHMKA; CHUJIBI TOKa, MPOTEKAIOIIEr0 Yepes
IIPOBOJIHUK, OT HAMPSKEHHS HAa MPOBOAHUKE; UCCIIEOBAHNE MTOCIEA0BATEIBHOTO U
NapajuleIbHOTO  COCAMHEHWH  NPOBOJHUKOB):  COBMECTHO C  YYHUTEIEM
(GbopMyIupoBaTh 3a/1a4y U TUIIOTE3Y UCCIIEI0BAHUS, CAMOCTOSTEIBHO MIJIAHUPOBATh
MCCIIEIOBAaHUE, CaMOCTOSITENIbHO COOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY C
UCIIONb30BAaHUEM  MHCTPYKIUH, TPEACTABIATH MOJYyUYEHHBIE  3aBUCHUMOCTH
¢u3nyecKux BEIMYMH B BHUAE TaOnMll M TpaduUKOB, OIEHMBATHh MOIPELIHOCTH,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

— co0moath mpaBuia 0€30MacHOro TpyAa Hpu padbore ¢ JabopaTopHBIM
o0opy1I0BaHUEM;

—  XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS  W3YYEHHBIX MPHOOPOB,
TEXHUUYECKUX YCTPOMCTB M TEXHOJOIMYECKHX IPOILIECCOB C ONOpOM Ha uX
onvcaHusi (B TOM 4YHCIIE: CHUCTEMa OTOIUICHHsSI JIOMOB, THUTPOMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CYETUYMK  DJICKTPUYECKON  DHEPruw,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HATPEBATENbHBIE 3JEKTPONPUOOPHI (IPUMEPHI),
NPEIOXPAHUTENN U UX MPUMEHEHHE B ObITY U TEXHUKE; IPUMEHEHUE MOCTOSHHBIX
MarHuToB, 3JEKTPOMArHUTOB, 3JIEKTPOABUIATENb MOCTOSHHOTO TOKA), UCHOJB3YS
3HAHMS O CBOMCTBaxX (PM3MUECKHUX SIBICHHM, HEOOXOAUMBIEC (PU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

— pacmo3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOWCTBA M HM3MEPUTEIHHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  TCUXPOMETP, THUTPOMETp, JIBUraTellb BHYTPEHHErO  CropaHus,
AIIEKTPOCKOI, ~ PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUYECKHX  Lemed ¢
MOCTIE/IOBATEIbHBIM M TApaUICTbHBIM COCJUHEHHEM DJIEMEHTOB, pa3iuyas
YCIIOBHBIE 0003HAUEHUS AIIEMEHTOB AJICKTPUYECKUX IIETICH; MCIOJIb30BaTh CXEMBI
U CXEMaTUYHbIC PUCYHKH H3YYECHHBIX TEXHMUYECKUX YCTPOWCTB, U3MEPHUTEIbHBIX
npuOOpPOB U TEXHOJOTUYECKUX TPOLIECCOB MPU PEIICHUU Y4eOHO-TIPaAKTUYECKUX
3amad;

—  TOpPUBOAMTH  NPUMEPHI/HAXOAUTh  HMHPOPMALMIO O  NpUMepax
MPAKTUYECKOTO UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEIHEBHOM >KU3HU NS
oOecnieueHrss O€30MACHOCTH TMPHU OOpALIEHUH C MPUOOpaMH W TEXHHUYECKUMU
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yCTPOMCTBAMM, COXPAaHEHHUS 370POBbsl U COONIONEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKpYXalolleH cpene;

— OCYILECTBJIATh HMOUCK HHPOpMAIMK (PU3NYECKOTO COAECPKAHUS B CETU
HuTepHer, camocTosTeNbHO (OPMYyNIUpys TOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M CpPaBHEHHS JIOMOJHUTENbHBIX HCTOYHUKOB BBIICIATH
uHpOpMaIlMIO, KOTOpas  SBJISETCS  MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJ0CTOBEPHOI;

— HCIIONIb30BATh MPHU BBIMOJIHEHUH YY€OHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETU
WuTepHer; BianeTh NpuEMaMHU KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHUs
uHGOpMaIMU U3 OJJTHOU 3HAKOBON CUCTEMBI B IPYTYIO;

— cO037aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpPAaTKUE YCTHBIE COOOILEHUS,
00001112 nH(HOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOrO CONEpKaHUs, B
TOM  4YHClie MyONWYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOW WU
UCCIIEIOBATENIbCKOM  JIEATENbHOCTH; MPU 3TOM TPaMOTHO  HCIIOJIb30BATh
U3YyYEHHbI NOHATUHHBIN anmapar Kypca (pU3MKH, CONPOBOKIATh BBICTYIUICHHUE
IIPE3EHTALUEN;

— TpU BBINOJHEHUN YYEOHBIX MTPOEKTOB W HCCIENOBAHUN (DU3MUECKUX
MPOIECCOB  pacCHpeNeNsaTh OOs3aHHOCTH B TPyNIe B COOTBETCTBHU C
NOCTAaBJICHHBIMU 3a/ladyaMH, CIEAUTh 3a BBINOJIHEHUEM IIJIaHa JEUCTBUH U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTD
TPYMIIBI; BEICTPANBaTh KOMMYHHUKATUBHOE B3aWMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTD
paspeniatb KOHMIUKTHI.

9 knace

[IpenMeTHble pe3ynbTaThl Ha YrIyOJIEHHOM YpOBHE JOJDKHBI OTpa)xaThb
c(OpPMUPOBAHHOCTH Y O0YUAIOITNXCS YMECHHIA:

—  WUCTOJB30BaTh MOHATHS  (cHUcTeMa  OTCYETa, OTHOCUTEIHHOCTH
MEXaHUYECKOTO JBUKECHHS, HEBECOMOCTb W TEPEerpy3Kd, LEHTP TAKECTH,
MEXaHUYECKHUE BOJHBI, 3BYK, HHOQPa3ByK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIC
BOJIHBI, PEHTT€HOBCKOE M3JIyUY€HHUE, IIKalda 3JIEKTPOMATHUTHBIX BOJIH, HCTOUYHUKU
CBETa, OMM30PYKOCTh M AAbHO30PKOCTh, CIEKTPHI MCIYCKAHWS W TOTJIOIICHHUS,
anb(a-, OeTa- W TraMMa-U3JIy4eHHS, HW30TONbI, SJAEpPHAs U TepMosIepHas
PHEpPreTHKa) M CHUMBOJUYECKUH S3bIK (PU3UKU TPU PEIICHUH YYEOHBIX U
NPAKTUYECKUX 3a7ay;

— YBEpPEHHO pas3inuaTh sBIEHUS (paBHOMEPHOE U HEPaBHOMEPHOE
OpSAMOJIMHEHHOE JIBUKEHHE, PABHOYCKOPEHHOE MPSMOJMHEHHOE JBU)KEHUE,
CBOOOJHOE TMaJeHHE Tell, JBWXKEHHE IO OKPYKHOCTH, B3aUMOJEWCTBUE TeJ,
paBHOBECHE MaTepualbHOW TOYKH, PEAKTUBHOE MABM)KCHHE, HEBECOMOCTb,
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KojebarenbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalollhe, BbIHYXICHHbIE
KoJIeOaHMsI), PE30HAHC, BOJIHOBOE JABMKEHHUE (paclpOCTpaHEHHWE U OTpPAXKEHUE
3ByKa, nHTepdepeHus U qudpakius BOIH), IPSIMOJIMHEHHOE pacpoCTpaHEHUE,
OTPAKEHUE M MPEIIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKECHHE CBETA,
pasnokeHne Oeoro cBeTa B CIHEKTP W CJIOKEHHE CIEKTPAJIBbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3IIy4YEeHHs]) TI0 OINUCAHMUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

— pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (DU3UYECKUX SBJICHHM B
OKpy>KaromeM Mupe (B ToM yucie (pu3udeckue SBJICHUS B MPUPOJAC: MPUIUBBI U
OTJIUBBI, IBWXKEHUE TUIaHET COJIHEUHOW CHUCTEMBI, PEAKTUBHOE JIBMXKEHUE JKHUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >XMBOTHBIMH, 3E€MIICTPSICEHUE, CEMCMHUYECKUE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOAE, OMOJOTNYECKOE
JNEUCTBUE BUIUMOIrO, YyJIbTPa(UOIETOBOIO U PEHTIEHOBCKOTO H3IIy4YEHUM;
€CTECTBEHHBIN PAaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jyud, PaJUOAKTUBHOE
U3JIyYEHUE MPUPOJHBIX MHUHEPAJIOB; IEHCTBUE PAJTUOAKTUBHBIX H3IIyYCHUN Ha
OpPraHM3M 4YeJOBEKa), MPU ATOM MEPEBOAUTH MPAKTHUECKYIO 3aJady B Y4YEOHYIO,
BBIJICIISTH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH (PU3UYECKUX SIBJICHUN;

— OIKCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (PU3UUECKHUE SBJICHUS, UCIIOJIb3YS
dbu3nueckue BENMYMHBI (CpeIHSE W MIHOBEHHAas CKOPOCTh Tejla TIpH
HEPaBHOMEPHOM JIBJKEHHMH, YCKOpPEHHUE, INEPEMEUICHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  yIJoBas  CKOPOCTb,  LIEHTPOCTPEMHTENIBHOE
YCKOPEHHE, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOTHOTO
NaJIeHus], BEC Tella, LEHTP TSKECTU TBEPJOro Teia, UMIYJbC Tea, UMITYJIbC CHJIBI,
MOMEHT CHJIbI, MEXaHUYEeCKasi paboTa U MOITHOCTh, TOTCHIIMAIbHASI DHEPTHUS Tea,
MOAHATOTO HAJl MOBEPXHOCTHIO 3€MIJIH, IOTCHIIMAIbHAS SHEPTUS CKATOW MPYKUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAsI MEXaHW4YecKas JHeprus, NEepuoJ U 4YacToTa
KOJICOaHM, Mepruol MaTeMaTUYECKOr0 U MPYKUHHOTO MasiTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENb IPEIOMIICHUS
Cpembl); TPU ONHWCAHUM TPABUIBHO  TPAKTOBAaTh  (UBUYECKUH  CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS M CIUHUII (DU3NYECKUX BEJIMYMH,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOUIUE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH IpaUKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYHH;

— XapakTepu30BaTh CBOWCTBAa Tei, (DU3UYECKUE SIBICHUS W TIPOIIECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUsI SHEPIHH, 3aKOH BCEMHPHOIO TSTOTEHHUSI, TPUHIIUIL
CYNEpIO3ULIMA CHWJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbiOTOHA,
3aKOH COXPAaHEHHUsI MMITYJIbCa, TEOPEMY O KMHETMYECKOW HHEpPruH, 3akoH ['yka,
3aKOoH bepHyIu, 3aKOHBI OTpakKeHUs U MPETOMIICHUs] CBeTa, (popmyily TOHKOMN
JIMH3BI, TUIAHETAPHYIO MOJENb aTOMa, HyKJIOHHYIO MOJIEJb aTOMHOTO SIApPa, 3aKOHBI
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COXpPaHEHUs 3apsIOBOTO U MAacCOBOTO YHCEN MPH SICPHBIX PEAKIUAX; TIPU 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €70 MAaTEeMAaTUIECKOE BHIPAKEHUE;

— CTPOUTH (PU3UUECKHE MO PEATbHBIX 00bEKTOB, TIPOIIECCOB U SBJICHHA,
BBIZICNISITh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTCIICHHBIE CBOWCTBAa OOBEKTOB,
MPOIIECCOB, SIBJICHHWM; MPUMEHATh (U3NUECKHE MOAETH I OOBSICHEHUS
(bU3HYECKUX MPOIIECCOB U PEIICHUS YICOHBIX 3a7ad;

— OOBACHATH (PU3UUECKHE SIBICHHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIC
B KOHTEKCTE€ CHUTyalliii NPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, W peIIaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCIE TPEOYIOIMHUE YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYCHUA (PU3MUECKUX BEJIMYUH; MPU 3TOM BBHIOMPATH aJCKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICJACTBEHHBIE CBSI3U M BBICTPAUBATh
JIOTUYECKYIO LIETOYKY PacCyXJICHHM M3 2—3 IIaroB ¢ OMOPOM Ha U3YYCHHBIC
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NIECKUAE 3aKOHBI, 3aKOHOMEPHOCTH ¥l MOJICTIH;

— YBEpPEHHO pemath pacyEéTHBIC 3aJadd M0 HM3y9aeMbIM TeMaM Kypca
bu3uKy, BRIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIEINb, C UCIIOIb30BAHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHUE BEIMYMHBI; 3alMChIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIIEHUE 3aJayud, BBISBISTH HEJOCTAIONIME WJIM H30BITOYHBIC
JTaHHBIC, OOOCHOBBIBaTH BBIOOp METOJA pEIICHWS 3aJadd, HCIOIh30BaTh
CIIPaBOYHBIC JaHHBIC, MPUMEHATh METOJIbI aHAIM3a Pa3MEPHOCTEH, MCTIOIb30BaTh
rpaguueckue  METOAbl  pEIIeHUs  3ajad, MPOBOJUTH  MaTeMaTUYECKUE
npeoOpa3oBaHus U Pacd€Thl, OLICHUBATh PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS
(GU3MYECKOW BEIMYUHBI U OMPENCTATh Pa3MEPHOCTh (PU3NYECKON BETUYHHBI,
MIOJTYYCHHOMU TP PEIISHUH 3a]1a4H;

— pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIINTh TPU ITOMOIIH
bu3MYeCKuX METOJOB, M TpeajiaraTh OPUEHTHUPOBOYHBIM CHOCOO pEIIeHHs; B
OMMMCAHUM  WCCJEAOBAHMS  paclo3HaBaTh  MPOBEPSAEMOE  MPEINOJIOKCHHUE
(ruroTe3y), OICHWBATh MPABHIBLHOCTh TOPSAKA TMPOBEACHUS HCCICIOBAHUS,
WHTEPIPETUPOBATH TOJYUYCHHBIN PE3yJIbTaT;

— TIPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (UBUYECKUX SBICHUA WM
bu3NYecKuX CBOWCTB Ten (M3yuyeHHWe BTOPOTO 3akoHa HpIOTOHA, 3aKoHa
COXpaHEHUS SHEPTHH; 3aKOHA COXPAHECHUS UMITYJIbCa, ACHCTBUE 3aKoHa bepHymm
U BO3HUKHOBCHHE IMOIBEMHOW CHIIBI KpbLTa, 3aBUCUMOCTH TepHoAa KoJieOaHUM
MPY)KUHHOTO MasTHUKA OT MAacChl Tpy3a M XKECTKOCTH MPYKHUHBI 1 HE3aBUCHUMOCTh
OT aMIUUTYABl MaJIbIX KoOJI€OaHWii; TPSIMOJUHEHHOE PACTIPOCTPAHCHHE CBETa,
pasnokeHne 0eoro CBeTa B CIEKTP; U3YUCHUE CBOMCTB M300paKeHUSI B TUIOCKOM
3epKajie U CBOMCTB M300pakKeHUs MpeaMera B coOMparoliel JMH3e; HaOMoAeHue
CIUIONIHBIX M JIMHEHUYATBhIX CIIEKTPOB HM3IyYCHHUS): POPMYIUPOBATH MPOBEPSIEMOE
npeanosiokeHne  (TUIMOTe3y) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOICHUH,
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CaMOCTOATENbHO COOMpPATh YCTAHOBKY M3 M30BITOUHOro Habopa o0OpyHOBaHMS;
OIMKCHIBATH XOJI ONBITA U (POPMYITUPOBATH BHIBOJIBI;

— TPOBOJUTH MPU HEOOXOJUMOCTH CEPHIO MPSMBIX U3MEPEHUMN, ONpeaesis
CpeqHee 3HAYCHHE M3MEPSIEMON BEIMYMHBI M ONPEAETss IOTPEIIHOCTD
pEe3yNbTaTOB  TPSMBIX ~ W3MEPEHMIA;  OOOCHOBHIBATH  BBIOOp  cmocoba
U3MEPEHUsI/ M3MEPUTEITHHOTO MPUOopa;

— TMPOBOAWTH KOCBEHHBIE H3MEpeHUs (UBUYECKUX BEJIMYUH (CpemHss
CKOpPOCTh M YCKOpEHHE Tejla NpPU PABHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE
CBOOOHOTO MaJCHHUsI, KECTKOCTh MPYXKUHBI, KOIDPUIIMEHT TPEHHs CKOJIbKEHUS,
MexXaHuyeckas paboTa U  MOIIHOCTh, 4YacTOoTa W TMEpUoJ  KoJebaHui
MaTeMaTUYeCKOro M  MPYKUHHOTO  MAasTHUKOB, (OKYCHOE€  pacCTOSHUE
coOuparomeil JUH3bI W €€ OINTUYEeCKas CWia, paJuoaKTUBHBIN (OH) C
MCITOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: O0OOCHOBBIBATH BHIOOD
METOJla HW3MEpPEHHs, IUTAHUPOBATh W3MEPEHUS;, CAMOCTOSTEIHHO COOMpaTh
DKCIIEPUMEHTAJIbHYI0  YCTAHOBKY;  BBIYUCISATh  3HAUYEHHE  BEJIMYHMHBI U
aHAIM3UPOBATh IMOJIYYEHHBIE PE3YJbTAThI, OIICHUBAsI MOTPEIIHOCTh PE3yJIbTATOB
KOCBEHHBIX U3MEPEHUM;

—  TPOBOJUTH  OKCIEPUMEHTAIBHBIE  MCCIEAOBAHUS  3aBUCHUMOCTEH
¢buznyecKknx BEMWYHMH (3aBHUCHMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HaualbHOM CKOPOCTH; 3aBUCHMOCTBH CHJIbI TPEHUS CKOJIbKEHUS OT
CWJIbl HOPMAJIBHOTO JABJIEHUs, Mepruoja KojieOaHUNW MaTeMaTHYEeCKOTO MasTHHKA
OT JUTMHBI HUTH, OIpeIeJIeHHE YCKOPEHHS CBOOOTHOTO TaJEHUs; MCCIEeIOBAaHHUE
W3MEHEHHUSl BEJIMYMHBI M HAIPaBJICHUS MHAYKIIMOHHOTO TOKA;, 3aBHCHMOCTH yTIJia
OTPaXEHHUs CBeTa OT yria TNaJCHUsA, yria NPeJOMJICHHS OT yIrjia MaaeHus
CBETOBOIO Jy4a; HCCIEIOBAHUE TPEKOB: HM3MEPEHHE SHEPruu YacTUIBI 10
TOpMO3HOMY IyTH (110 ¢doTorpadusiM)): COBMECTHO C yuuTesaeM (GopMyIupoBaTh
3aa4y ¥ TUIIOTE3y UCCIEIOBAaHUs, CAMOCTOSITENFHO MJIAaHUPOBATh MCCIIEAOBAHNUE,
CaMOCTOSITETLHO COOMPATh AKCIEPUMEHTAIBHYIO YCTaHOBKY, TMPEACTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUECKHX BEIWYUH B BUJIE TaOMUIl U Tpadukos,
OIICHUBATh TIOTPEIIHOCTH, JIeJIaTh BHIBOBI IO pe3yJIbTaTaM UCCIIeI0BAHNUS;

— cobmoiaTh mpaBmwiia 0e30macHOro TpyAa Mpu padore ¢ 1abopaTopHBIM
00opy10BaHUEM;

—  XapaKTepu3oBaTh NPHHIMIBI  JEHCTBHS  HW3YYCHHBIX  IMPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJOTMYECKHX IPOLIECCOB C OMNOpOM Ha uX
omucanus (B TOM 4YHCJE: CIUIOMETpP, NATYUKU TIOJOKECHUS, PACCTOSIHUS U
YCKOpPEHUS, pakKeTa, O3XOJIOT, OYKH, TMEpPUCKOomM, ¢oToanmnapar, MHUKPOCKOI,
TEJIECKOIl, ONTUYECKHUE CBETOBOJIbI, CIEKTPOCKOM, J03UMETpP, Kamepa BuibcoHa),
UCIIONIb3Ysl 3HAHUSA O CBOWCTBaxX (DU3MYECKUX SIBICHUM U HEOOXOAMMbIE
buznyecKkne 3aKOHOMEPHOCTH; HCIIONb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH
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U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  HU3MEpPUTENbHBIX  MOpUOOPOB U
TEXHOJIOTUYECKHX TPOLECCOB TMPHU PEHICHUH Y4eOHO-TIPAKTUYECKUX 3ajady;
ONTUYECKHE CXEMbI JUIsl TOCTPOCHUS HU300pPAKEHUIM B IIJIOCKOM 3€pKajie u
coOuparonieit JIMH3eE;

—  TMPUBOAWTH  NPUMEPHI/HAXOAUTH  HHPOpPMAIMIO O  MpUMEpax
MPAKTUYECKOTO UCIOJIb30BaHUsl (PM3UUECKUX 3HAHUN B MOBCEIHEBHOM JKU3HU NS
oOecrieueHus: 0€30MaCHOCTH MpU OOpallleHuHu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbsI U COOJIFOJEHHS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

— OCYIIECTBIATh MOUCK HHPOpPMAIMH (PU3NYECKOTO COJCPKAHUS B CETU

HHTepHeT, caMOCTOATENBbHO (OPMYIHpysl MOUCKOBBIA 3ampoc, HAXOAUTh IYTH
OIpe/eNIeHUs] JOCTOBEPHOCTH MOJMYyYEHHOW MH(POpPMAlUU HAa OCHOBE MMEIOIIMXCS
3HAHWI U TOTIOJHUTEIBHBIX UCTOYHHUKOB,;
WCIIOJIb30BaTh  MPU  BBIIOJHEHWM  Y4YEOHBIX 3aJaHUM  HAy4YHO-
HOIYJISIPHYIO JINTEpaTrypy (U3HUECKOrO COJEp)KaHus, CIPaBOYHbIE MaTepualbl,
pecypebl cetu  VHTEepHET; BiaaeTh NpPUEMAaMH KOHCHEKTHPOBAaHUS TEKCTa,
npeodpazoBaHusi HUHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

— CO3/1aBaTh COOCTBEHHbIE MHMCHMEHHBIE U YCTHBIE COOOLIEHUS HAa OCHOBE
MH(pOpMAIMU U3 HECKOJIBKUX HCTOYHHKOB (PU3HUECKOTO COAEpPKaHUS, IyOIUYHO
IIPENCTABIIATh PE3YJIbTATHl MPOEKTHOM WIIM HMCCIEI0BATEIbCKON JIEATEIIBHOCTH;
IIPY 3TOM I'PAMOTHO MCHOJIb30BaTh U3YUYECHHBIN MOHATUWHBIN almapar u3y4aemMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHHWE TMpE3eHTalMell ¢ Y4EToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

1) mpencraBiieHHE O 3aKOHOMEPHOCTSIX U MTO3HABAEMOCTHU SIBIICHUN TIPUPOJIBI,
MOHMMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHMUYECKOW HAyKH Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphl U MPAKTUYECKOU
JESTETLHOCTH YEJIOBEKA B YCIIOBHSIX COBPEMEHHOTO OOIIECTBA; MIOHUMAHUE MECTa
XAMUU CPEIIU IPYTUX €CTECTBCHHBIX HAYK;

2) BiaJieHUE OCHOBAaMHU MOHSTUHHOTO armapara U CUMBOJHMYECKOTO S3bIKa
XUMHUM I8 cOocTaBlieHHs (GOpMyJlT HEOPraHWYECKUX BEIIECTB, YpaBHEHUU
XUMHUUYECKUX PEAKIIUi; BlIaJieHue OCHOBaMU xuMuueckoil HomeHkiarypsl (IUPAC
U TPUBHAIBHOM) M yMEHHE HCMOJb30BaTh €€ JUIA pelIeHus y4eOHOo-
MO3HABATENbHBIX 3aJ1a4; YMEHHE UCIIOJIH30BaTh MOJICIIH JIJI OOBICHEHUS! CTPOCHUS
aTOMOB U MOJIEKYJL;

3) BiaJieHHE CUCTEMOW XMMHMUYECKUX 3HAHUW M YMEHUE NMPUMEHATh CUCTEMY
XUMUYECKUX 3HAHUM, KOTOpas BKJIFOYACT:

Ba)XXHEHUIIINE XUMMUYECKHUE MOHSITHUS. XUMHUUYCCKUI 9JICMCHT, aTOM, MOJICKYJIA,
BCUICCTBO, IMPOCTOC U CIIOKHOC BCUICCTBO, OAHOPOAHAA W HCOAHOpPOAHAsA CMCChb,
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OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJSIpHAs MAacChl, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00beM, OKCHUJI, KHCIIOTa, OCHOBaHHE, COJIb (CpeaHsis),
XUMHUYECKasi pEeaKIiusi, pPeaklUd COCIUHEHHUS, PEaKIMU pa3joKEHUs, peaKluu
3aMEIlEeHUs, pEeaKIuu OoOMeHa, TerIoBod HA(PGEeKT peakuuu, 5K30- U
HAOTEPMUYECKUE PEAKIIMH, PACTBOP, MAcCcOBas JOJS XUMHUYECKOTO HJIEMEHTa B
COEJIMHEHUH, MAcCOBasl J10JIs1 U MPOILICHTHAsI KOHIIEHTpAIlKs BEUIECTBAa B pacTBOPE,
AIpO aToMa, JJIEKTPUUECKHM CJoi aToma, aTOMHasi OpOWTallb, paguyc aroma,
BAJICHTHOCTb, CTENIEHb OKUCIICHUS, XUMUYECKAsI CBSI3b, AJIEKTPOOTPUIIATEILHOCTD,
MOJISIPHASI U HETIOJISIpHAs KOBAJICHTHASI CBSA3b, MOHHAS CBSI3b, METAJIIMYECKAS CBSI3b,
KpUCTAJIMYECKasl pelleTka (aToMHasi, UOHHAs, METAJUIMYECKasi, MOJEKYJsIpHasi),
WOH, KAaTHOH, aHHOH, DJJEKTPOJUT U HEIJIEKTPOIUT, DIJICKTPOJUTUYECKAS
JMCCOLUAIINS, PEAKIIMd HMOHHOrO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKiuu, OKHUCIUTEIh M BOCCTAHOBUTEIb, OKHUCJIEHHE U BOCCTAHOBIICHHUE,
ANEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBIE pPEaKIIHH,
CKOPOCTh XMMHUYECKOW pEaKkluu, KaTalh3aTop, MPEAeabHO JOMyCTUMAas
kouuentpamus (I1J1K), koppo3ust MeTamioB, CIIaBsbl;

OCHOBOIIOJIaralolIMe  3aKOHbl ~ XWMHH: 3aKOH  COXPAaHEHHUs  Macchl,
nepuoauueckuii 3akoH J[.MI. MenpaeneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJIAPHAsL TEOPUsl, TEOPUs DIEKTPOIUTUYECKON
JVCCOLUMALNM, TPEACTABICHUS O HAyYHBIX METOJAxX II03HAHUSA, B TOM 4YHCIIE
DKCIEPUMEHTAJIBHBIX W TEOPETUYECKUX METOAAX MCCIEAOBAaHNs BEIIECTB U
W3YUYEHHS] XUMUYECKUX PEAKLUM;

4) mpenctaBieHUE O TEPUOJAMYECKON 3aBUCHUMOCTH CBOWCTB XHMHUYECKHX
AJIIEMEHTOB (paJnyC aToMa, 3JIEKTPOOTPULIATENIBHOCTh), MPOCTBIX M CIOMXHBIX
BEILECTB OT TMOJOXKEHUsA 5JeMeHTOB B Illepumonuueckoir cucreme (B MalbIxX
NepUoAaxX M IJIaBHBIX MOJATPYNIax) M AJIEKTPOHHOI'O CTPOEHHS aroMma; yMEHHE
OOBSICHATH CBSI3b MOJOXKEHUS 3eMeHTa B [lepuoanyeckoil cucteme ¢ 4UCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB U 3apsil
aapa, oOmiee YUCIO  DJEKTPOHOB),  PACHpPENCICHHEM  DJIEKTPOHOB IO
DHEPreTUYECKUM YPOBHSIM aTOMOB II€PBBIX TPEX IEPUOIOB, KM W KaJbLMS;
KJIACCU(PUIIMPOBATH XUMUYECKUE IIEMEHTHI;

5) ymeHue kKiaccUPUIMPOBATH XUMHYECKHE 3JIEMEHTbI, HEOPraHUYECKHe
BEIIECTBA M XUMHYECKHE PEaKUUHU; OINPEIENIATh BAJICHTHOCTh U CTENEHb
OKHCIICHHSI XMMHYECKHMX DJEMEHTOB, BHJI XUMHUYECKOW CBSI3M W TUI
KPUCTAJUIMYECKON CTPYKTYpPbl B COEAMHEHHUSX, 3aps] MOHA, XapaKTep Cpenbl B
BOJAHBIX  pacTBOpax  BelecTB  (KUCIOT, OCHOBAaHWI), OKHUCIUTEIb U
BOCCTAaHOBUTEID;

6) yMeHue XapakTepu3oBaTh (QU3MUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX
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BEIECTB (KHUCIOPOA, O30H, BOAOPOJ, Tpadwurt, anmas, KpeMHHUU, a30T, ¢ocdop,
cepa, XJop, HATPUH, Kajaud, MarHui, KajabllUi, aJIOMUHUHN, JKEJI€30) U CIOXKHBIX
BEIIECTB, B TOM YHUCJIE HUX BOJHBIX PACTBOPOB (BOAA, aMMHaK, XJIOPOBOIOPOI,
CEPOBOJIOPOJI, OKCHUJIBI M TUIpOKCUAbl MeTaiuioB | - IIA rpynn, anmomunus, Mmeau
(I1), uunka, >xene3a (Il u III), okcunst yrnepona (I u IV), kpemuus (IV), azota u
docdopa (IIT u V), cepst (IV u VI), cepuucrasi, cepHas, azoTucras, a3oTHas,
dbocdopHasi, yroapHas, KpeMHHEBasi KMUCJIOTa U UX COJIM); YMEHHE POTrHO3UPOBATh
U XapaKTepPU30BaTh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS,
MPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT MX CBOWMCTB, BO3MOXXHOCTH ITPOTEKAHUS
XUMUYECKUX TPEBpAIICHU B pPa3IUYHBIX YCIOBUSX, BIUSHUE BEIICCTB U
XUMUYECKUX TPOIECCOB HA OPraHW3M YEJIOBEKAa W OKPYKAIOIIYI0 MPUPOTHYIO

cpeay,

7) yMEHHE COCTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPABHEHHSI peakuuid (B TOM
quclie peakuii HOHHOIO0 OOMEHa U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIL),
WUTIOCTPUPYIOIIMX ~ XMMHYECKHE  CBOMCTBA  M3YYEHHBIX  KJIACCOB/TPYIII
HEOPraHUYECKUX BEUIECTB, B TOM YMCIE IOATBEPXKAAIOIINUX TI'E€HETUYECKYIO
B3aMMOCBS3b MEXIY HUMU;

8) yMEHHE BBIYMCIIATH OTHOCUTEIbHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl
BEILECTB, MAaCCOBYIO JOJII0 XMMHYECKOTO 3JEMEHTAa B COEAMHEHUHM, MAaCCOBYIO
JIOJII0 BELIECTBa B PacTBOpE, KOJMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3os;
yMEHUE MPOBOAUTH PACUETHI MO YPABHEHUSM XUMHUYECKUX PEAKIMN U HAXOJIUTh
KOJIMYECTBO BEILIECTBA, 00bEM U MACCY PEAreHTOB WM MPOAYKTOB PEAKIIHH;

9) BiIageHuWe OCHOBHBIMHM METOJAMHM HAY4YHOTO TMO3HaHUs (HaOtoneHHeE,
U3MEpPEHUEe, DSKCIEPUMEHT, MOJEIMPOBAHUE) TPU HU3YYEHUU BEIIECTB U
XUMHYECKUX SIBIICHUH; yMEeHHE C(HOpMyIHpOBaTH MPOOIEMY U TPEIIOKUTH MyTH
€e pEeIICHMs; 3HAaHUE OCHOB 0e30macHOi padoThl ¢ XMMHYECKUMHU BEIECTBaMH,
XUMHUYECKOH MOCY0M U TaO0PaTOPHBIM 000PYI0BAHUEM;

10) HamMuue NpPaKTUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYUIECTBIICHHS
CJIEAYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:

M3Yy4YeHUE U OMMHUCAHNE (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJICHUE C (U3MUECCKUMHU U XUMHUECKUMHU SIBJICHUSIMU;

ONBITHI, WUTFOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIUN;
M3y4YEeHHE CIIOCOOOB pa3/iesieHusl CMECeil;

NOJIyYEHUE KUCIOPOAa U U3YYEHUE €TO CBOMCTB;

IMMOJIY4CHHEC BOAOPOJa U UBYUCHHUC €TO CBOﬁCTB;
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IMOJIYYCHHUC YITICKHUCIIOTO I'a3a U UBYy4YCHHUC CT'O CBOﬁCTB;
IMOJTYYCHHUC aMMHAKa 1 U3YUCHHUC CTO CBOﬁCTB;

IMPUTOTOBJICHUC PACTBOPOB C OHpGHCHCHHOﬁ MaCCOBOU I[OJIGﬁ PaCTBOPCHHOI'O
BCIICCTBA,

HCCJICAOBAHNC M OIIMCAHUC CBOMCTB HCOPTaHNYCCKHUX BCIICCTB PA3JIMYHBIX
KJIaCCOB,

NpUMEHEHUE WHIUKATOPOB (JIakMyca, METHIIOpaHka U (eHondTanenHa) Imis
OTIpE/IeTICHUS XapaKTepa CPeIbl B paCTBOpPaxX KUCIOT U IIET0YeH;

HU3Yy4YCHHUC BBaHMOI[CfICTBHSI KHCJIOT C MfCETalllaMH, OKCHIaMH MCTAJIOB,
pacCTBOPUMBIMHU U HCPACTBOPUMBIMU OCHOBAHUAMM, COJISIMH,

MOJTy4YE€HHE HEPACTBOPUMBIX OCHOBAHU;
BBITECHEHHUE OJIHOTO METajuia IPYTUM U3 pacTBOpa COJH;
uccienoBanre aMm()OTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U IUHKA;

pElIEHUE SKCIEPUMEHTAIBHBIX 3ada4 1o Teme OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCAUHEHUN";

peIlICHUE OSKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMe "JEKTPOJUTHYECKas
nMccoruanus’;

pellIeHUE dKCIEPUMEHTAIBHBIX 3aj1a4d Mo TeMe "'BakHelme HeMeTauibl M UX
coeUHEHMA";

pellieHue AKCIEPUMEHTANIBHBIX 3a7ad 1Mo TeMe "BakHeile MeTamibl U UX
coeUHEHMA";

XUMUYCCKHE OKCIICPUMEHTHI, WIUIIOCTPUPYIOIINE TPU3HAKA TPOTCKAHUS
peakIuii HOHHOTO OOMEHa;

KaueCTBEHHBIC PEAKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBI:
xjopua-, OpomMua-, Moaua-, cyiabdar-, pocdar-, kapOoHAT-, CUIMKAT-AaHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUSI, MarHus, Kajablvs, allOMUHUS, Kele3a (2+)
u kenesa (3+), meau (2+), HUHKA;

YMCHHC TPCACTABIIATL PE3YJIbTATBI JKCIICPUMCHTA B (1)0pMe BBIBOJOB,
J0Ka3aTcabCTB, FpaCbI/IKOB n Ta6J'II/II_[ " BbIABJIITL OMIITMPHUYCCKHUEC 3dKOHOMCPHOCTH,

11) Bnamenue mnpaBuiaMu O€30MacHOTO oOOpalleHusi C BeLIECTBaMH,
UCIIOJIb3yEMbIMH B ITOBCEJHEBHOM JKM3HUW, IpPAaBWJIAMHU MOBEACHUS B LEJAX
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cOepexXeHUs1 37I0pOBbSl M OKPY>KAlOIle MPUPOJHON Cpenbl; MOHMMaHHE Bpena
(OormacHOCTH) BO3JEHUCTBHS HA JKUBBIE OPraHU3MbI OIPEACIICHHBIX BELIECTB,
CIIOCOOOB YMEHBILIEHHUS W TPENOTBpAIllEHUs HUX BPEIHOrO BO3JECHCTBUS,
MOHUMAaHUE 3HaYEHUs KUPOB, OCIKOB, YIJIEBOJIOB JUIsl OPraHU3Ma YeJIOBEKa;

12) BnaneHue OCHOBaMU XMMHMUYECKOH I'PaMOTHOCTH, BKJIHOYAIOIIEH yMEHHE
IPAaBWJIBHO HCIIOJIb30BATh W3YYEHHBIE BEIIECTBA M MarTepuaibl (B TOM 4YHCIE
MUHEpAJIbHBIE YAOOpEHHs, METalllbl M CIUIaBbl, MPOAYKTHl HepepabOTKu
IPUPOIHBIX UCTOYHUKOB YTIEBOIOPOAOB (YIJIsl, MPUPOIHOTO ra3a, HeTH) B OBITY,
CEJIbCKOM XO03sIICTBE, HA IIPOU3BOCTBE;

13) ymeHue ycTaHAaBIMBATh CBA3M MEXAY peadbHO HAOII0JaeMbIMU
XUMHYECKUMH SIBJICHUSIMH MW MPOLECCAMH, MPOUCXOMSAIIMMU B MakKpo- H
MUKPOMHUpPE,  OOBSACHATH  MNPUYMHBI ~ MHOTrOOOpa3usi  BELIECTB;  YMEHHUE
MHTErPUPOBATh XUMUUECKUE 3HAHUS CO 3HAHUAMM JIPYTUX YUYEOHBIX IPEIMETOB;

14) npencraBienue o chepax mpohecCHOHANBHONU ACATEIBHOCTH, CBSI3aHHBIX
C XHMHEH M COBPEMCHHBIMHU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHUSIX
XUMHUYCCKON HAyKH, YTO ITO3BOJIAT OOYYalOUIUMCS pacCMaTpPUBaTh XMMHIO Kak
chepy cBoeit Oyayiel mpodeccuoHaTbHON ASITEILHOCTH B CAeIaTh OCO3HAHHBIN
BBIOOp XUMHUHU KaK MPO(HIBHOTO MpeaMeTa MPHU Mepexojic Ha YPOBEHb CPEIHETO
oOmrero oOpazoBaHus;

15) Hanuuue ombiTa pabOTHl C PA3TUYHBIMU MCTOYHMKAMU WH(GOPMAIUH T10
XUMHUH (HayyHass W HAYYHO-TIOMyJISIpHAs JHUTEpaTypa, CIOBapH, CIPABOYHUKH,
WHTEPHET-PECYPChl); yMEHUE OOBEKTHUBHO OLIEHMBATh MH(OPMAIMIO O BEILECTBAX,
UX MPEBPALEHUSIX U TPAKTHUECKOM TPUMEHEHHUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM Koanvecrno yacos dyeKkTpoHHbIe (LM POBbLIE)
B NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
1 ®usnka u e€ posib B II03HAHUH 6 https://resh.edu.ru/subject/28/
OKpY>KaroIlero Mupa
2 llepBoHayanbHbIC CBEICHHUS O CTPOCHUN 5 https://resh.edu.ru/subject/28/
BellecTBa
3 JIBHKCHHE ¥ B3AHMOCHCTBHE Te/ 21 https://resh.edu.ru/subject/28/
4 JlaBjieHue TBEPABIX TEN, JKUAKOCTEN H 21 https://resh.edu.ru/subject/28/
rasoB
5 PaBoTa 1 MOIHOCTS. DHEPris 12 https://resh.edu.ru/subject/28/
6 PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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8 KJIACC

KonuyectBo
Ne HanMeHoBaHMe pa3jeioB U TeM YACOB DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
n/n NPOrpamMMbl pecypcsl
Bcero
1 TerioBbIC ABICHUS 41 https://resh.edu.ru/subject/28/
2 DJEKTPUYCCKUE U MATHUTHBIC SBJICHUSI 58 https://resh.edu.ru/subject/28/
3 PesepBHOE Bpems 3 https://resh.edu.ru/subject/28/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

9 KIIACC

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMmbl

Ne i/

KoanuyecTBo 4acoB

DJIeKTpPOHHBIe (IM(POBHIE)

Bcero

o0pa3oBaTeJIbHbIE Pecypchl

MexaHu4ecKue IBJICHUS 40 https://resh.edu.ru/subject/28/
Mexanuueckue KoJieOaHus U BOJIHBI 15 https://resh.edu.ru/subject/28/
3 DTIEKTPOMATHHTHOE 1107e 1 6 https://resh.edu.ru/subject/28/
3IIEKTPOMATHUTHBIE BOJIHBI

CBeTOBbIE SBJICHUS 15 https://resh.edu.ru/subject/28/

5 KBaHTOBBIE SABICHUS 17 https://resh.edu.ru/subject/28/
6 [ToBTOPHUTEIEHO-0000IIAIOIINI MOTYJTh 9 https://resh.edu.ru/subject/28/

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne Tema Koun-Bo 20P, LIOP
/i 4acoB
1. dusrka — Hayka o npupoe. SInenus npupo . PUIHUECKUE SIBICHUS. 2 https://resh.edu.ru/subject/28/
2. dusnyeckre BeTUUUHBL. 3Mepenne (Qu3mdueckux BennmdyuH. DH3NUECKHE 2 https://resh.edu.ru/subject/28/
nipubopsl. [TorpenHocTs U3MepeHuii. MexIyHapoIHask CHCTEMa CIUHUII.
3. Kak ¢u3uka v Apyrue eCTeCTBEHHbIE HAYKH H3YYaOT IPUPOITY. 2 https://resh.edu.ru/subject/28/
4, EcrecTBeHHO-HAay4YHBId METOA TO3HAHWS: HAOJIONCHUE, I[OCTAaHOBKA 2 https://resh.edu.ru/subject/28/
HAYYHOTO BOIPOCA, BBIABMXKEHHE THMIIOTE3, DKCIIEPUMEHT IO IPOBEPKE
TUIOTE3, O0BSICHEHNE HAOIF01aeMOTO SIBIICHUSI.
5. MexaHuueckre, TEIUIOBbIe, 9JJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC 2 https://resh.edu.ru/subject/28/
SIBJICHHSL.
6. dusnyeckre NpUOOPHI M MpOLEAypa MPSIMBIX W3MEPCHUI aHAJIOTOBBIM U 2 https://resh.edu.ru/subject/28/
M(POBBIM MPUOOPOM.
7. JlaGopaTopHbie pabOTHI U OMBITHI 6 https://resh.edu.ru/subject/28/
8. CrTpoeHre BEIIECTBA: aTOMBI M MOJIEKYJBI, WX pa3Mepbl. OIBITH, 2 https://resh.edu.ru/subject/28/
JIOKA3bIBAIOIIHE JTUCKPETHOE CTPOCHHUE BEIIECTRA.
0. JlBwkenue yactui] BemecTBa. CBsI3b CKOPOCTH JBHIKCHHS 4YacTHI[ C 2 https://resh.edu.ru/subject/28/
Temneparypoil. bpoyHoBckoe naBmxenue, auddys3us. BzammopeiicTBue
YaCTHI BEIIECTBA: MPUTSHKECHNUE U OTTAIIKUBAHUE.
10. ArperartHble COCTOSIHHSI BEIIECTBA: CTPOCHHE T'a30B, KHIKOCTEH U TBEPIBIX 2 https://resh.edu.ru/subject/28/
(KpUCTAJITMYECKUX) TEIL.
11. JlaboparopHsie pabOTHI U OIBITHI 5 https://resh.edu.ru/subject/28/
12. MexaHndeckoe ABIKeHUE. PaBHOMepHOE W HEpaBHOMEPHOE JBIDKEHUE. 2 https://resh.edu.ru/subject/28/
Cxopoctb. CpefHsisi CKOPOCTh HPH HEPABHOMEPHOM [BIDKCHUH. Pacuér
[IyTH ¥ BPEMEHHU JIBUKEHHS.
13. SIBnieHue HHEPUUH. 3aKOH HHEPIIUH. 2 https://resh.edu.ru/subject/28/
14. Cuna ympyroctu wu 3akoH ['yka. HM3mepeHue CHIIBI C TOMOIIBIO 2 https://resh.edu.ru/subject/28/

JAUHaAMOMETpa. SIBIeHME TATOTCHUS U CUJa TSKECTH.
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15. JlabopaTopHbie pabOTHI U OIBITHI 5 https://resh.edu.ru/subject/28/

16. JaBnenre. CrnocoObl YMEHBIICHHS W yBEJIWYEHHs MaBicHus. JlaBieHue 2 https://resh.edu.ru/subject/28/
rasa.

17. 3akon Ilackans. IIHeBMaTWdyeckue MaIIWHBL 3aBUCHMOCTH JaBJICHHUS 2 https://resh.edu.ru/subject/28/
XKUAKOCTH OT TiyOmHbL ['mapocratmuecknii mapamokc. CooOrmiaromuecs
cocy bl ['HapaBIndecKue MEXaHH3Mbl.

18. Atmocdepa 3emin 1 aTMochepHOE TaBICHHE. 2 https://resh.edu.ru/subject/28/

19. JleficTBHE KHUIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TeJ0. BhITankuBaromast 2 https://resh.edu.ru/subject/28/
(apxmmenoBa) cmia. 3akoH Apxumena. [InaBanne Ten. Bo3myxomiaBanue.

20. JlabopaTopHbie pabOTHI U OIBITHI 6 https://resh.edu.ru/subject/28/

21. Dueprust Mexanudeckas pabora. MOIIHOCTb. 2 https://resh.edu.ru/subject/28/

22. ITpocThie MEXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBHIio 2 https://resh.edu.ru/subject/28/
paBHOBecHd pbruara. [IpuMeHeHre npaBuiia paBHOBECHS phlyara K OJIOKY.

23. Mexanunueckass dHeprus. KuHeTwueckas W MOTEHIHAIbHAS SHEPTHSL. 2 https://resh.edu.ru/subject/28/
[IpeBpanieHre 0AHOro BUIa MEXaHUUYECKOW SHEPrUu B APYTou.

24. 3aKOH COXPaHCHUS SHEPTHH B MEXaHUKE. 2 https://resh.edu.ru/subject/28/

25. JlabopaTopHbie pabOTHI U OIBITHI 4 https://resh.edu.ru/subject/28/

26. HtoroBasi KOHTpOJIbHAsE paboTa 2 https://resh.edu.ru/subject/28/

O0111ee KOJMYECTBO YaCOB IO MPOrpaMme 68
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8 KJIACC

No Tema Kon-Bo 20P, IIOP
/o 4acoB

1. OCHOBHBIC TIOJIOKEHHUSI MOJICKYJIIPHO-KHHETHYECKOW TEOPUH CTPOCHHUSI 2 https://resh.edu.ru/subject/28/
BenecTBa. Macca 1 pa3Mepbl aTOMOB ¥ MOJICKYII.

2. OmbIThI, MOATBEPKIAIOIINAE  OCHOBHBIC  TIOJNIOKEHHS  MOJICKYJISPHO- 2 https://resh.edu.ru/subject/28/
KHHETHYECKOM TEOPHUH.

3. Mogenu TBEPAOTO, KHAKOrO M Ta3000pa3sHOr0 COCTOSIHHI BEIECTBA. 2 https://resh.edu.ru/subject/28/
Kpucrauinueckue 1 aMmopdHbIe Tena.

4, I'padben — HOBBIH Marepuan aisi HOBBIX TeXHOJIOTHH. TexHomoruu https://resh.edu.ru/subject/28/
MOJIYYCHHUS] HCKYCCTBEHHBIX aJIMa30B.

5. OObBsICHEHHE CBOMCTB Ta30B, JKHIKOCTEH M TBEPABIX T HA OCHOBE 2 https://resh.edu.ru/subject/28/
MOJIOKEHUH  MOJEKYJIApHO-KUHETHUYeCKOM  Teopun. (CMayuBaHuUE U
KanWUIsIpHbIC siBIeHHs. TemnioBoe paciiupeHne 1 CKaTue.

6. 3aBHCHUMOCTD JaBlICHHS T'a3a OT 00bEMa, TeMITEpaTyphl 2

7. Temneparypa. CBsi3b TeMITEpaTypsl CO CKOPOCTHIO TEIUIOBOTO JBIIKCHHUS 2 https://resh.edu.ru/subject/28/
JACTHII.

8. Buytpennsis sHeprust. CriocoObl H3MEHEHHUS] BHYTPEHHEH SHEPrHu: 2 https://resh.edu.ru/subject/28/
Terionepeaya u copepiieHne pabotsl. Buisl Temionepenaymn:
TEIUIONPOBOTHOCTh, KOHBEKIIMS, H3IyUeHHUE.

9. Buipl Temonepeaaun B mpupojie U Texuuke. HeoOpaTuMOCTh TEIIOBBIX 2 https://resh.edu.ru/subject/28/
MPOIIECCOB.

10. KonuyectBo Termiorsl. Y aenbHas TEIUI0OEMKOCTE BEIECTBA. 2 https://resh.edu.ru/subject/28/

11. TermnooOMeH U TeII0BOE PaBHOBECHE. 2 https://resh.edu.ru/subject/28/

12. 3akon HetoroHa—PuxmaHa. YpaBHeHHE TEIJIOBOTO OanaHca. 2

13. [1naByieHue u OTBEpACBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y NeIbHAS 2 https://resh.edu.ru/subject/28/
TEIJIOTA TUIABJICHUSL.

14. [Mapoo6pazoBanue u koHaeHcanus. Ucnapenne (MC). Kunienune. YaenbHas 2 https://resh.edu.ru/subject/28/
TEIIoTa Napoodpa3oBaHusl.

15. 3aBHCUMOCTb TEMIEpaTypbl KHIIEHHS OT aTrMOC(EepHOro JaBJICHHS. 2 https://resh.edu.ru/subject/28/
HachliieHHbli 1 HEHACBIIIEHHBIN BOISIHON map.

16. BiiaxxHOCTh BO3/IyXa. 2 https://resh.edu.ru/subject/28/

17. OHeprus TOIUIMBA. Y IeibHAS TEIUIOTa CTOPAHUS. 2 https://resh.edu.ru/subject/28/
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18. [Mpunnuner pabotel TernoBbix asurareneii. KII/I TermnoBoro aurarens. 2 https://resh.edu.ru/subject/28/
TerutoBeIe ABUraTENN U 3amuTa okpyxaromen cpeasl (MC).
19. 3aKoH COXpaHEeHHs U IPeBpaIleHNs SHEPTHH B TEILIOBHIX mporeccax (MC). 2 https://resh.edu.ru/subject/28/
20. JlaGopaTopHbie pabOTHI U OMBITHI 7 https://resh.edu.ru/subject/28/
21. Dnexrpusanus Tejl. J[Ba poma 3JIeKTPHUECKIX 3apsanoB. BzanmomeiicTBue 2 https://resh.edu.ru/subject/28/
3apsOKEHHBIX Tel. 3akoH KynoHa.
22. DnekTpuueckoe nose. Hanpsok€HHOCTD IEKTPHYECKOTO MOJIS. 2 https://resh.edu.ru/subject/28/
23. [IpUHIUIT ~ CYNEPIIO3UIMKA  JJICKTPUUCCKUX TOJieH (Ha KAaveCTBEHHOM https://resh.edu.ru/subject/28/
YPOBHE).
24. Hocutenu anekTprdeckux 3apsiioB. DJIeMEHTAPHBINA DIIEKTPUIESCKUHN 3apsil. 2 https://resh.edu.ru/subject/28/
25. Ctpoenue aroma. IIpOBOTHUKH, TUAICKTPHKH U MTOTYIPOBOTHUKH. 2 https://resh.edu.ru/subject/28/
26. 3aKOH COXPaHCHUS ANEKTPHUUESCKOTO 3apsia. 2 https://resh.edu.ru/subject/28/
27. DJIEKTPUUYCSCKUI TOK. Y CIOBHS CYHICCTBOBAHMUS 3JICKTPHUECKOTO TOKA. 2 https://resh.edu.ru/subject/28/
VICTOYHHKH MMOCTOSTHHOTO TOKA.
28. JIeHCTBHS SIIEKTPUUECKOTO TOKA (TEIUIOBOE, XUMUYIECKOE, MATHUTHOE). 2 https://resh.edu.ru/subject/28/
DJIEKTPUYECKUI TOK B METaLIaX, XXMIKOCTSX U ra3ax.
29. Onektpuueckas 1emb. Cuia TOKa. DJIEKTPUYECKOE  HAIMPsDKCHHE. 2 https://resh.edu.ru/subject/28/
ConpoTHBIICHHE TPOBOJAHUKA. Y ITLHOE COMPOTHBIICHHE BEIICCTRA.
30. AmriepMeTp U BOJBTMETP B LMK MOCTOSIHHOTO TOKA. 2 https://resh.edu.ru/subject/28/
31. [TocneioBaTenbHOE U MapaUICIbHOE COCAMHEHUE TPOBOTHUKOB. 2 https://resh.edu.ru/subject/28/
32. 3JIC B nenu mocTosiHHOro Toka. 3akoH Oma s monHo# renu. [Ipasuia 2 https://resh.edu.ru/subject/28/
Kupxrooa.
33. Pacuét nmpoCThIX JIIEKTPUUECKUX Tieneil. HenmnHelnble 371eMEeHTHI. 2 https://resh.edu.ru/subject/28/
34, PaboTa 1 MOIHOCTH MEKTpUYECKOro Toka. 3akoH Jlxoyns— Jlenna. 2 https://resh.edu.ru/subject/28/
35. DJIEKTPUYECKHE [IENH W MOTPEOUTENH DICKTPHYECKOU SHEPTUU B OBITY. 2
KopoTtkoe 3ambikanmne
36. IlocTosiHHBIE  MArHUTHI. B3anMMOJEHCTBHE TMOCTOSHHBIX  MATrHHUTOB. 2 https://resh.edu.ru/subject/28/
MaruuTtHO€E TI0JIe. MarHuTHOE TI0JIe 3eMJIM U €r0 3HauY€HHE JUIs )KU3HH Ha
3emie.
37. MarHuTHOe 1oJjie 3IeKTPUIecKoro Toka. [IpuMeHeHne 31eKTpoMarHuToB B 2 https://resh.edu.ru/subject/28/
TEXHHKE.
38. MarautHoe 1ojie 3eMJIu U ero 3HadyeHue i Ku3Hu Ha 3emiie. OmbIT 2
Opcrena.
39. MarnuTtHoe mosie saekTpuueckoro Toka. OmnbiT Ammnepa. Ilpumenenue 2

QJICKTPOMAIrHUTOB B TCXHHUKCE.
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40. JleficTBUE MarHUTHOTO IOJISI HA MPOBOJAHUK C TOKOM. DIJICKTPOIBHUIATEIb 2 https://resh.edu.ru/subject/28/
MOCTOSIHHOTO TOKa. VICTONB30BaHME SIEKTPOABUraTeNeii B TEXHUYECKHX
YCTPOMCTBAX M HAa TPAHCIIOPTE.

41. Omnprtel @apajes. SIBIeHUE DIEKTPOMATHUTHON MHIYKIHH. 2 https://resh.edu.ru/subject/28/

42. IMpaswio Jlenia. Dnekrporeneparop. CrocoObl MOMYIEHHS SIEKTPUICCKOI 2 https://resh.edu.ru/subject/28/
SHEPTHH.

43. CrHocoObl TOJNYYCHUS] DIICKTPHUYCCKOW OSHEPrUH. ODICKTPOCTAHIUMU Ha 2 https://resh.edu.ru/subject/28/
BO300HOBIISIEMBIX HCTOYHHUKAX DHEPTHH.

44, JlabopaTopHbie paOOTHI U OIBITHI 6 https://resh.edu.ru/subject/28/

45, Htorosas koHTposbHAs paboTa 3

46. Peseps 6

O011ee KOITMYECTBO YacoOB IO MPOrpaMMe 102
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9 KJIACC

No Tema Kon-Bo 20P, IIOP
/o 4acoB

1. Mexanndyeckoe IBWKeHHe. MarepuanbHas Todka. CHcTeMa OTCUETa. 3 https://resh.edu.ru/subject/28/
OTHOCHTENFHOCTh MEXaHHYECKOT'O JIBUKCHHSIL.

2. PaBHOMepHOE NPSMOJIMHEHHOE JBHKCHUE. HepaBaomepHoe 3 https://resh.edu.ru/subject/28/
npsMOJMHENHOe JBmwKeHne. CpeHsis U MIHOBEHHAs CKOPOCTh Tela MpH
HEPaBHOMEPHOM JIBH)KCHHUH. Y CKOPEHHE.

3. PaBHOyCKOpEeHHOE TpsiMOJIMHEHHOe maBmwkeHHe. CBOOOAHOE MalcHHUE. 3 https://resh.edu.ru/subject/28/
OnpiTel ["anmunes.

4, PaBHOMepHOE ABMKEHHE TI0 OKPY)KHOCTH. [lepnoj u 4acToTa oOpaleHusl. 3 https://resh.edu.ru/subject/28/
JIunelinas u yriosast ckopocTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

5. ITepeoiii 3akoH Hprorona. Bropoit 3akoH Hprorona. TpeTuii 3aKoH 3 https://resh.edu.ru/subject/28/
Herotona. [IpuHImn cynepno3uuuu Cuil.

6. Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHHs: CHIIa TPEHHS CKOJIBXKCHHS, 3 https://resh.edu.ru/subject/28/
CHJIA TPEHMS [TOKOS1, IPYTHUE BH/IbI TPCHHUSL.

7. Cuna TSOKeCTH W 3aKOH BCEMHUPHOTO TATOTECHUS. YCKOpPEHHE CBOOOIHOTO 3 https://resh.edu.ru/subject/28/
nanenus. JIpwkenne mianeT Bokpyr CoiHIa.

8. PaBHOBecue MaTepuaibHOW TOYKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe 3 https://resh.edu.ru/subject/28/
TBEPJIOTO TeJIa C 3aKPEIUIEHHON OChIO BPAILICHHUSI.

9. MowmeHT cuitbl. LIeHTp TsDKeCTH. 3 https://resh.edu.ru/subject/28/

10. Wmnysbe Tena. M3menenne ummysbca. UMITysbe cuitbl. 3aKOH COXpaHCHUSI 3 https://resh.edu.ru/subject/28/
uMITysbca. PeakTHBHOE JIBUYKEHHUE

11. Mexanunueckass paboTta W MOIIHOCTh. PaboTa CHIl TSDKECTH, YIpPYrocTw, 3 https://resh.edu.ru/subject/28/
TPEHUSL.

12. Cas3b 3Hepruu U pabotel. [ToTeHIMANbHAST SHEPTUS Teja, HOJAHATOTO Hajl 3 https://resh.edu.ru/subject/28/
MOBEPXHOCTHIO 3EMIIH.

13. JlaGopatopHsbie pabOTHI U OIBITHI 3 https://resh.edu.ru/subject/28/

14. KonebarenbHoe nBkeHne. OCHOBHBbIC XapaKTEPHCTHKH — KOJCOaHMIL: 3 https://resh.edu.ru/subject/28/
HEePHO/I, YaCTOTa, AMILIUTY/IA.

15. 3aryxarmue koiiebanus. BeiHy)IeHHBIE KoNebanus. Pe3onaHc. 3 https://resh.edu.ru/subject/28/
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16. Mexannueckre BosHbl. CBOMCTBA MeXaHHMUYECKMX BOJH. [IpomosbHbBIE U 3 https://resh.edu.ru/subject/28/
nonepeyHble BOHbL. JIHHA BOJIHBI i CKOPOCTh €€ PaclpoCTpaHEHHUSL.

17. 3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxkeHue 3Byka. MH(Dpas3Byk u 3 https://resh.edu.ru/subject/28/
YJIBTPa3BYK.

18. DJIEKTPOMarHUTHOE  TOJie.  DJICKTPOMAarHWTHbIe  BOJHBL — CBoiicTBa 3 https://resh.edu.ru/subject/28/
AIIEKTPOMAarHUTHBIX BOJH. [1IKasa 2JIeKTpOMarHUTHBIX BOJIH.

19. JlabopaTopHbie paOOTHI U OIBITHI 3 https://resh.edu.ru/subject/28/

20. JIlyueBass  momenb  cBera.  VICTOUHWKH  cBeTa.  [IpsiMonmHEHHOE 3 https://resh.edu.ru/subject/28/
pacnpocTpaHeHUE CBETA.

21. [IpenomiieHre cBera. 3aKOH TMPEIOMIICHHS CBeTa. [loHOE BHYTpEHHEE 3 https://resh.edu.ru/subject/28/
OTpaKEHHE CBETA.

22. Hcnonb3oBaHWEe TMOJHOTO BHYTPEHHErO OTPAXKEHHS B  ONTHYCCKUX 3 https://resh.edu.ru/subject/28/
cBeToBoAax. JImH3a.

23. Pasnokenne Oemoro cBera B crektp. Ombitel Hbtorona. CriokeHue 3 https://resh.edu.ru/subject/28/
CIIEKTPAIBHBIX [[BETOB

24. Jlucnepcusi cBera. 3 https://resh.edu.ru/subject/28/

25. OmeiTel Pesepdopaa u mimaneTapuas Moaenb atoma. Mojernb atoma bopa. 3 https://resh.edu.ru/subject/28/

26. PaguoakTuBHOCTE. Anb(da-, Oera- u ramma-uziaydenus. CrTpoeHue 3 https://resh.edu.ru/subject/28/
aTOMHOTO sIIpa.

27. HyxsionHast MoJies1b aTOMHOTO sipa. M30TorbI. 3 https://resh.edu.ru/subject/28/

28. SlnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsJOBOTO M MaCCOBOTO YHCEIL. 3 https://resh.edu.ru/subject/28/

29. DHeprus CBA3W aTOMHBIX sEP. 3 https://resh.edu.ru/subject/28/

30. SlnepHasi SHEpreTHKa. 3 https://resh.edu.ru/subject/28/

31. JlefcTBUS paJiOaKTUBHBIX U3TYUYCHHUIH HA )KUBBIC OPTaHU3MbI 3 https://resh.edu.ru/subject/28/

32. JlaGopaTopHbie pabOTHI U OMBITHI 3 https://resh.edu.ru/subject/28/

33. [ToBTOpEHHE U3YUYECHHOTO MaTepHaa 3 https://resh.edu.ru/subject/28/

34. WroroBas koHTpOIBbHAS paboTa 3

OO611ee KOJTUIECTBO YaCOB 110 IPOTPaMMeE 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* [Tepeiikun Y. M., IBanoB A. 1. ®u3uka. 7 kinacc. ba3oBblil ypOBEHb.
VYyebnuk. MockBa. AkirionepHoe o61iecTBo «M3narenscTBo
«ITpocsemienue», 2019

* [lepsimikun . M., iBanoB A. 1. ®uszuka: 8-it kiacc: 0a30BbIil yPOBEHbD:
yueOHuK. MockBa. AkinonepHoe obiiectBo «M3narensctBo «IIpocBeiienne»,
2023

* [Tepeiikun Y. M., I'ytHuk E.M., BanoB A.N., IletpoBa M.A. ®usuka: 9-i
KJj1acc: 6a30BbIi YpOBEHB: yueOHUK. MocCKkBa. AKIIMOHEPHOE 00IIECTBO

«3narensctBO «IIpocBemenuey, 2023

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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