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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CPEIHETO OOIIIETo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUM K pe3yibTaTaM
OCBOEHHSI OCHOBHOI 00pa30oBaTeIbHOM MpOTrpaMMsl, npeacraBieHHbIX B PI'OC
COQ, a takxe ¢ yuérom ¢eaepanbHOl padoueil mporpaMMbl BOCIIUTAHUS U
KOHIENIUHU NpenojaBanus yuyeoHoro npeamera «Pusnka» B 00pa3oBaTeIbHbIX
opranuszanusax Poccuiickon denepamnuu, peanu3yrommnux OCHOBHBIE
o0Opa3oBaTeabHbIE IPOTPaAMMBI.

Copeprxkanue mporpamMmsl 1o GU3KMKe HAIpaBIeHO Ha (OPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTHHBI Mupa oOydaromuxca 10—11 kmaccoB npu
oOydeHuH ux (usznkKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AESITEIIbHOCTHOTO
noaxona. [lporpamma no ¢usuke coorsercTByeT TpedboBanusim GI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAINlPEeIMETHBIM pe3yJibTaTaM
oOy4YeHHsl, a TAK)KE YUUTHIBAET HEOOXOAMMOCTD pean3aluy MEXIPEIMETHBIX
CBs3ell (U3HMKHU C €CTECTBEHHO-HaYYHbIMH Y4€OHbIMU IIpeaMeTamu. B Heit
OTIPEJIEIISIIOTCS OCHOBHBIE LIETTH M3y4eHUs (U3UKU HA YPOBHE CPEIHEr0 OOIIETo
o0Opa3oBaHus, MJIaHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (PU3UKH: JIMUHOCTHBIE,
MeTanpeIMeTHbIe, IPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

IUTAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (pU3UKH Ha 6a30BOM YpPOBHE, B TOM
quclie MPeAMETHBIEC PE3YNIbTATHI IO T0J1aM 00yUYEHUS;

cozepkanue yueoHoro npeameta «Pusnka» mo rojgam o0ydeHusl.

[Iporpamma no gusrke MOKET OBITH UCIIOJIB30BAHA YUUTEISIMU KaK OCHOBA JJIsI
COCTaBIIEHUA CBOUX pabounx mporpamm. [Ipu pazpaborke paboueii mporpaMmsbl B
TEMATUYECKOM TUIAHUPOBAHUU JIOJIKHBI ObITh YYTEHBI BO3MOKHOCTH
UCIIOJIb30BaHMS DJIEKTPOHHBIX (IIMGPOBBIX) 00pPa30BaATEIBHBIX PECYPCOB,
ABJIAIOMINXCA Y4€OHO-METOIMYECKUMH MaTepuaiaMu (MyJIbTUMEIUNHbIC
IPOTrpaMMBbl, AIICKTPOHHBIC YUCOHUKH U 33JIaUHUKH, DJICKTPOHHBIC OMOINOTEKH,
BUPTYaJbHbIC JIA0OPATOPUU, UTPOBBIE MPOTPAMMBI, KOJIEKIIMH [HUPPOBBIX
00pa3oBaTeIbHBIX PECYPCOB), PEATH3YIONIUMU JUIAKTHUYECKIE BO3MOKHOCTH
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COZEp>)KaHne KOTOPBIX
COOTBETCTBYET 3aKOHOAATEIBCTBY 00 0Opa3oBaHUM.

[Tporpamma no gu3rke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTEICH U
PEIOCTAaBISIET BO3MOXKHOCTD JUISl pEaIM3alMy Pa3IuYHbIX METOINYECKAX
MOJXO0/I0B K OpraHu3anuy o0yueHus (u3MKe Npu YCIOBUU COXPAHEHUS
00s13aTeIbHON YacTH COJIepKaHus Kypcea.

®du3nKa Kak HayKa 0 HanboJjee 00X 3aKOHAaX MPUPO/IbI, BEICTYNAasi B KAUECTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIHN BKJIaJ B CUCTEMY 3HAHUI 00
okpyxatomeM mupe. [IIkonpHBINH Kype GU3UKH — CUCTEMOOOPA3YIOIINH IS
€CTECTBEHHO-HAYYHbBIX YU€OHBIX MPEAMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHbI
JIe’KaT B OCHOBE MPOIIECCOB U SIBJICHU, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
bu3udeckoi reorpadueii m actpoHoMHEH. Vcnonp3oBaHMe M aKTHBHOE
pUMeHEHUE PU3NYECKUX 3HAHUM ONpeeseT XapakTep U pa3BUTHE
pa3HOO0Opa3HbIX TEXHOJIOTHI B Cpepe SJHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, MOJTyYEHHs] HOBBIX MaTEpPHUAJIOB C 3aJJaHHBIMU CBOMCTBAMHU U IPYTHX.



N3yuenne ¢pu3mku BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTUHBI MHpa 00ydaronuxcs, B GOpMUPOBAHUE YMEHUI IPUMEHSThH
HAy4YHbII METO]I MO3HAHUS MIPU BHINIOJHEHUHU UMH YYE€OHBIX UCCIEA0OBAHMIA.

B ocHOBY Kypca (hU3uKH U151 YPOBHS CPEIHETO 00IIero o0pa30BaHus MOJI0KEH
P UAeH, KOTOpbIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.
Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS TOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/iesioB (PU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIIACCUYECKOU, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes eenepanuzayuu. B cooTBEeTCTBUU C HEMl MaTepual Kypca PU3NKH 00beAUHEH
BOKpYT (¢u3nueckux teopuil. Begyuum B kypce siBisiercst GOpMUpOBaHUE
Npe/ICTaBIEHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE€ peanuzaius npeanonaraeT UCIoJb30BaHUE
I'YMaHUTApHOTO MOTEeHIHaNa (PU3UUYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
(Gu3HKYU ¢ pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHUECKUMU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoes npuknaonoti nanpaenennocmu. Kypc busuku npeamnosgaracT 3HakOMCTBO C
ITUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTHYCCKUX MPUIIOKEHUN N3YUEHHBIX
TEOpPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs MOCPeICTBOM BBEJICHUS dJIEMEHTOB COJIEP KaHMS,
MNOCBSIIIEHHBIX KOJIOTMUYECKUM MPoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH M TEXHOJIOTH, a TaKKe 00CYX)ACHUS IPoOIeM
PaIMOHAILHOTO MTPUPOAOIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.
Crep>KHEBBIMH 3JIEMEHTaMU Kypca (GU3HKK Ha YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus ABIAIOTCS (hu3ndeckue Teopuu (hopMUpoBaHUE MIPEICTABICHUN O
CTPYKTYpE MOCTPOCHUs PU3NUECKON TEOpUH, POiin (HhyHIaAMEHTAIbHBIX 3aKOHOB U
PUHIIMIIOB B COBPEMEHHBIX MPECTABICHUSAX O IPUPOJIE, TPaHHUIIaX
NPUMEHUMOCTU TEOPH, JIJIs1 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CucTeMHO-1eSITeIbHOCTHBIN MOAX0/] B Kypce (DU3UKU Pealiu3yeTcs MPEexkIe BCEro
3a cuéT OpraHu3aliy YKCIIEPUMEHTAIBLHOMN NeITeNbHOCTH o0yuaromuxcs. s
0a30BOT0 YPOBHS Kypca (PU3HKU — 3TO MUCIOJIb30BAHHE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIC B
nporpamMMme 1o (pusnke 00beTMHEHBI B OOIINN CITMCOK YUCHHYECCKUX
NPAKTHYECKUX paboT. Beijenenne B yka3aHHOM IiepedHe JabopaTopHBIX padoT,
IPOBOJIUMBIX JUJIsI KOHTPOJISI ¥ OLIEHKH, OCYIIECTBISAETCS YYaCTHUKAMHU
00pa30BaTEIBHOrO MPOLEcca UCX0IA U3 0COOEHHOCTEH TIIAHUPOBAHUS U
ocHauleHus kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcs oBiaeHNE
00y4aroUMMHCS YMEHUSMHU POBOIUTH KOCBEHHBIE U3MEPEHHUS, NCCIIETIOBAHMS
3aBUCUMOCTEN (PU3NYECKUX BEIUYHMH U IOCTAHOBKY OIBITOB 10 MPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yAeNsieTCsl pEHIEHUIO0 paCUETHBIX U KAYEeCTBEHHBIX 3aaa4. [Ipu
ATOM JJIsl paCU€THBIX 3a/1a4 IPUOPUTETOM SIBISFOTCS 33/1a4U C SIBHO 3aJIaHHOU
(pu3HUECcKOl MOJEIIbIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jielia Kypca, Tak U HUHTErpUpys 3HaHUS U3
pa3HbIX pa3zenoB. J1jis KaueCTBEHHBIX 3aa4 MPUOPUTETOM SIBIIIOTCA 3aJJaHUS Ha



00BsICHEHHE MPOTEKaHUs (PU3UUECKUX SIBICHUI U MPOIIECCOB B OKpYKaroUei
KU3HU, TpeOyroume BpI0Opa PU3NIECKOH MOAENIH ISl CUTYyalluu MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBetctBuu ¢ TpedoBanusiMu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreueHunto yueOHOro npotuecca 6a30Bbli ypoBeHb Kypca (U3HKU HAa YPOBHE
cpelHero oo1ero o0pa3oBaHus JOJIKEH U3y4aThCs B YCIOBHUSAX MPEIMETHOTO
KaOuHeTa (PU3UKU WM B YCIOBUSAX MHTETPUPOBAHHOTO KAOMHETA MPEIMETOB
€CTECTBEHHO-HAY4YHOro0 1HKIa. B kabunete Gpu3uku J0IKHO ObITh HEOOXOUMOE
nabopaTtopHoe 000pyI0BaHKE /1JI BHIMOJHEHHS YKa3aHHBIX B MPOrpamMMe o
bU3UKe YYEHUYECKUX MPAKTUYECKUX PA0OT U IEMOHCTPAIITMOHHOE 000PY/I0BAHHUE .
JlemoHCcTpanmoHHoe 06opyioBanre GOpMUPYETCs B COOTBETCTBUU C IPUHIIUIIOM
MUHUMAJIBHOM IOCTATOYHOCTH U 0OECTieunBaeT MOCTaHOBKY NEPEUNCIECHHBIX B
nporpaMme no (pU3uKe KIIOUEBBIX IEMOHCTPALUMH I UCCIEOBAHUS U3y4aeMbIX
SIBIICHUH W MPOLIECCOB, SMITMPHUECKUX U (PYHAaAMEHTATbHBIX 3aKOHOB, MX
TEXHUYECKUX MPUMECHECHUH.

JlaGopaTtopHoe 000py10BaHME [JISl YYEHUUECKUX MPAKTUYECKUX padoT
dbopmMupyeTcs B BUe TEeMaTHUECKUX KOMIUIEKTOB U 0OecrieunBaeTcs B pacuére
OJIHOTO KOMILJIEKTa Ha ABYX oOyuaronuxcs. TemaTrnueckre KOMIUIEKThI
1ab0paTOpHOro 000PYAOBAHUS AOKHBI OBITH MOCTPOEHBI HA KOMIIEKCHOM
UCTIOIh30BaHUH aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITUPPOBBIX JabOpaToOpHil.

OCHOBHBIMHM LIETISIMHU U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:
dbopMupoBaHUE UHTEPECA U CTPEMIICHHS O0YUYaAIOIIUXCSl K HAYYHOMY U3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPECTABICHUI O HAYYHOM METOe MO3HaHUs U (OpMHUPOBAHUE
UCCJIeI0BATEIBCKOTO OTHOLIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

dbopMHUpoOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DPU3HKU;

dbopmMupoBaHue YMEHUN OOBSCHATH SBJICHUS C UCIIOIB30BaHHEM (HYU3UUCCKHUX
3HAHWM U HayYHBIX JIOKA3aTEJIbCTB;

dbopMupoBaHUE NpeICTABICHUN O PO (PU3UKH JIJIST PA3BUTUSL IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH.

JlocTrkeHue 3TUX Leaeil 00ecreuynBaeTCsl PELIEHHEM CIIEAYIOIINX 3a/1a4 B
Ipoliecce U3ydeHus Kypca GU3NKHA Ha YPOBHE CPEHEr0 O0IIero 00pa3oBaHus:
pUOOPETeHNE CUCTEMBI 3HaHUM 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUAX, BKIIIOYAs MEXAHUKY, MOJIEKYJISIPHYIO (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3MKY U 37I€MEHTHI aCTPOYU3HKY;
(dopMupoBaHuEe yMEHUI MPUMEHATH TEOPETHUECKNE 3HAHUS JJI1 O0BACHEHUS
¢u3nyecKkux SBICHUHN B MPUPOAE U ISl IPUHATHS MPAKTUIECKUX PEIICHUN B
MOBCEIHEBHOM KU3HU,

OCBOCHHE CIIOCOO0B PEIICHHS PAa3IMYHBIX 33/1a4 C IBHO 33JJaHHOW (PU3NYECKON
MOJIENbI0, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/IaHUE (PU3NIECKON
MOJIETIH, aIeKBaTHOM YCIOBUSAM 3aJ1a4uH;

MOHUMaHNe (PU3NYECKUX OCHOB U MPHUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOHUCTB U
TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIILYIO CPENY;



OBJIaJICHUE METOIAMH CAMOCTOSITEIbHOTO INIAHUPOBAHUS U IIPOBEICHUS
(GU3HUECKUX YKCIIEPUMEHTOB, aHAIN3a U UHTEPIIPETAIIU WH(HOPMAIIHIH,
OIpeJIENICHHs] TOCTOBEPHOCTHU MOJYYEHHOI'O pe3yibTaTa;

CO37aHu€e YCIOBHH JJIs Pa3BUTHSI YMEHUN MTPOEKTHO-UCCIIE0BATENbCKOM,
TBOPYECKOMN JEATEIILHOCTH.

Ha uzydenue ¢pusnku (0a30Bblii ypOBEHb) Ha YPOBHE CPEAHETO OOIIEr0o
oOpazoBanus otBoauTcsa 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B HEJIeNIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemslii B mporpaMmMe 1o ¢pu3HKe nepedyeHb J1a00paTOPHBIX U
NPaKTUYECKUX PadOT SABISIETCA PEKOMEHIOBAHHBIM, YUUTENb JeIaeT BHIOOP
IIPOBEJICHUS Ta0OPATOPHBIX PAOOT U OMBITOB C YYETOM HHIUBHIYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

JIro6as paboyasi mporpaMmMa JI0JI>KHA MOJIHOCTBIO BKJIIOYATh B c€0s1 colleprKaHue
JAHHOM MPOTpaMMBI 1O (HHU3UKE.

B oTenbHbIX ciydasx Kypc GU3MKU 0a30BOr0 YPOBHSI MOXKET U3y4aThCs B 00bEME
204 gaca 3a nBa roja ooydyenus (3 14 B Heaenmo B 10 u 11 kmaccax). B atom ciayuae
yBEJIMUYMBAeTCs He MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIONIb3YyeTCs
yUUTENIeM I U3YYCHHS BOIIPOCOB, TECHO CBSI3aHHBIX C BEIOpAHHBIM MTpoduiIeM
oOy4deHHsl, ¥ yBEIMUYMBAECTCS yueOHasi Harpy3ka, OTBOAMMAs HA U3YUYCHHE
MEXaHHKH, MOJICKYJISIPHOU (DM3UKH M 3JICKTPOIMHAMHKH, 33 CUET PACITUPCHHUS
guclia J1abopaTOpHBIX PabOT MCCIIeI0BATEIBCKOIO XapakTepa U YPOKOB PEIICHUS
KauyeCTBEHHBIX U PAaCUETHBIX 3a/1a4.

COAEPKXAHUE OBYUEHUASA

10 KJIACC

Paznen 1. ®u3uka v MeTObI HAYYHOI' 0 MO3HAHUS

®u3snka — HayKa o npupojie. HayuHbsie METOABI MO3HAHUS OKPYKAIOIIET0 MUPA.
Ponb skcniepriMeHTa U TEOPHUM B MPOLIECCE MO3HAHUS MPUPOIbL. DKCIIEPUMEHT B
buzuke.

MopenupoBanue GU3NIECKUX SIBICHUHN U ITporieccoB. HayuHbie TUIIOTE3HI.
duznyeckue 3aKOHbI U Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u MecTo Gusuku B popMUPOBaHUH COBPEMEHHON HAyYHON KapTUHBI MHUPA, B
IIPAKTUYECKOUN AEATEIBHOCTH JIOIEH.

Jlemoncmpayuu

Ananorossie 1 U(PPOBLIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKH.
Pazgea 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBmxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO IBUYKEHUSI.
Cuctema otcuéra. TpaekTopusi.

[lepemelienre, CKOPOCTh (CPEHSAS] CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepuaIbHON TOUKH, UX MPOEKIIUU HA OCU CUCTEMBbI KoopauHat. ClioxeHue
MIEPEMENICHHUM U CJI0KEHNUE CKOPOCTEM.



PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHMUS, IYTU U MEPEMEILICHUS
MAaTEpPUAIbHOW TOYKU OT BPEMEHMU.

CBoOoaHOe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonnneitHoe nBuxkenue. [[BUKeHNE MaTepUuaIbHON TOUKHU 10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIFO CKOPOCTBIO. YTJIOBAas CKOPOCTH, TUHEWHAsA CKOPOCTb.
[lepuon u wactora obpatmieHus. LleHTpocTpeMUTenpHOE YCKOPEHUE.
TexHuueckue ycTporucTBa U NPAKTUYECKOE TPUMEHEHUE: CTUOMETP, IBUKEHUE
CHAapSJI0B, LICTIHBIE U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Mojenb cUCTEMBI OTCUETA, MILTFOCTPALIMS KHHEMAaTUUECKUX XapaKTEPUCTUK
JBHOKEHUS.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.
[Tanenue Ten B BO3/IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmronenue nBuxeHus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAJIHHO.

N3mepenue yckopeHust CBOOOTHOTO MMaICHHUS.

Hanpagnenue ckopocT Ipu ABUKEHUHU 10 OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO JIBUKEHMUS C 1I€JIbIO ONPEICICHUSI MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOIIEHUS MEXY ITYTSIMU, IPOMJICHHBIMU TEJIOM 32
IIOCJIEIOBATEIIbHBIE PABHBIE IIPOMEKYTKU BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBW>KEHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3ydeHne nBUKEHMS IapuKa B BA3KOU )KUIKOCTH.

N3yuyenue aBmxeHus Tena, OpOIeHHOr0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[TpuHumn otHocuTenbHOCTH [ anumes. [lepBbii 3akoH HeroToHa. MHEpunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3uuuu cuii. Bropoit 3akoH HeroToHa aiis
MaTepUAIbHOW TOUKHU. TpeTnil 3akoH HbproTOHA JIUIsI MaTepruaibHbIX TOYEK.
3akoH BcemupHoro Tsarorenusi. Cuna tskectu. IlepBas kocMuyeckasi CKOPOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokosi, CKoJibkeHus, kauenusi). Cuna tpenus. Cyxoe
tperne. Cuia TpeHUs! CKOMBKEHHS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita conpoTUBIIEHUS NPU JBUKEHUU TEJa B KUJKOCTU UJIU Ta3e.
[TocTynarensHOE M BpaniaTeIbHOE JBMKEHHUE a0COFOTHO TBEPIOTO TEa.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHusd. [nedo cunbl. Y cnoBust paBHOBECUS
TBEPAOTO TENA.

TexHnueckne yCTpOrUCTBa U NPAKTUYECKOE TPUMEHEHUE: NOAIINITHUAKHA, IBUKEHUE
VUCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBieHue MHEPIUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.



N3mepenue cui.

CioxeHue Cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT JieopMaIinu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NTOABEME U NIAJICHUN.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYT'OCTH, BO3HUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pasiie, OT ux aedopMaIum.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3aKoHbl cOXpaHeHUA 8 MeXAHUKE

Nmnynbe MaTepuaibHOM TOYKH (TeJa), CHCTEMbl MaTepHAIbHBIX TOUeK. Mmysbe
CUJIbI U U3MEHEHNE UMITYJIbCA TeJIa. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JBHOKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MmaTepuaibHON ToUukd. Teopema 006 U3MEHEHUHU
KMHETUYECKON SHEPTUH.

[Torennnanphas sHeprus. [loTeHmanpHas 3Heprus ynpyro aeopMupoBaHHON
npyxunbl. [loTeHIIMaNbHAS YHEPTHS Tena BOJIM3U MOBEPXHOCTH 3EMITH.
[loTeHnuanbHbIe U HEMOTEHIMAIbHBIE CHITBL. CBSI3b paOOTHI HEMOTEHIIUATBHBIX
CUJI C UBMEHEHNEM MEXaHUYECKON YHEPTUM CUCTEMBI TEN. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[Tepexo MOTEHIMATBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuenue abCOMOTHO HEYNIPYTOTO y1apa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C K3MEHEHNEM MEXaHUYECKOM SHEPTUH Tela
Ha MMPUMEPE PACTKEHUSL PE3UHOBOIO KIyTa.

Pa3znen 3. MouiekyJisipHasi pu3uKa U1 TEPMOAUHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHbBIE MOJ0KEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OINBITHOE
obocHoBanue. bpoyHosckoe asmxenue. Juddysus. Xapakrep IBIKCHUS U
B3aMMO/ICCTBUS YaCTHUI] BEIIECTBA. MOIENHN CTPOCHUS ra30B, )KUJIKOCTEN U
TBEPBIX TEN U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeliei. Macca u
pa3mepsl Mosiekyl. KonnuectBo Benjectna. [loctosHHass ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp
Llenbcus.



Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKOU
TEOPUU UJCANBHOIO0 raza. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpeaHei
KMHETUYECKOU SHEPrUU TEIJIOBOTO JIBHXKEHUS yacTull rasa. [llkana remneparyp
KensBuHa. ['a30BbIe 3ak0HBI. YpaBHeHne MenaeneeBa—Knaneipona. 3akoH
JlanproHa. M30mporieccsl B Ma€aIbHOM I'a3e ¢ IIOCTOSHHBIM KOJINYECTBOM
BeulecTBa. ['paduueckoe npecrapieHrne n30MpoIecCOB: H30TEPMa, U30X0pa,
uzobapa.

TexHu4eckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.
Jlemoncmpayuu

OnbITHI, TOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE BelllecTBa, GoTorpaduu MOJIeKy
OpraHUYeCKUX COCTUHECHUM.

OnpiThl 10 AU PY3UH )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, I0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOICHCTBHS.
Mopenb, WTIOCTpUPYIOIIAs MPUPOJY AABJICHHS ra3a Ha CTEHKH COCYy/a.

OMNBITHI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€aTbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Omnpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MepeHui 00bEMa
KOMHATBI, JABJICHUS U TEMIIEpATyphl BO31yXa B HEM.

NccnenoBanne 3aBUCMMOCTH MEXY MapaMeTpaMu COCTOSIHUS pa3peKeHHOTO Ia3a.
Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHamuyeckas cucteMa. BHyTpeHHs s SJHEprus TEPMOJNHAMUYECKON
CUCTEMBI U cr1ocoObI e€ n3MeHnenus. KomudyecTBo TerioTel U padota. BHyTpeHHss
SHEPIusl OJHOATOMHOIO MJICAIBHOTO ra3a. Bunabl Ternonepenaun:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIydEHUE. Y IeJIbHAS TEIUIOEMKOCTD BEILIECTBA.
KonnuecTBo TEMI0Th NpH TEIUIONEpEaaye.

[Tonsitue 06 aguabatHoM mporiecce. [lepBbIiii 3aK0H TEPMOMHAMUKH.
[Ipumenenue nepBoro 3ak0Ha TEPMOJIMHAMUKH K M3orpoiieccam. ['padpudeckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon tepmoanHamuku. HeoOpatumMocTs mpoiieccoB B MPUPO/IE.
Tennossie mamuHbl. [IpuHiune! geiictBus TerioBbix MamuH. [IpeodpazoBanus
SHEPTUU B TEIUIOBBIX MamuHaX. KoadpuimeHT moae3noro AeiCTBUS TEIIIOBOM
maruHbl. [{ukn KapHo u ero ko3 GuIueHT moie3Horo NeicTBrsl. DKOJIOTHIECKUE
IPOOJIEMBI TETUIOPHEPTETUKH.

TexHuueckue ycTpoilcTBa U MPAKTUUECKOE MPUMEHEHUE: IBUTATeNb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHyTpeHHEN SHEPIUH Tela MPU COBEPIICHUH paOOThI: BBUIET MPOOKH
n3 OyTBUIKK TIOJT IEHCTBHUEM CXKATOTO BO3/yXa, HarpeBanue d(pupa B TaTyHHOU
TpyOKe MmyTéM TpeHuUs (BUICOACMOHCTPAITHSA).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTypbl) Teja NpH TeIionepeaye.
OmnbIT 0 aabaTHOMY PACIIMPEHUIO BO3/TyXa (OMBIT C BO3IYITHBIM OTHUBOM).



Mopenu napoBoii TypOUHBI, IBUTATElsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEIOEMKOCTU. DenepanbHas pabodas nmporpamma |

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevle nepexoonl
[TapooOpazoBanue u koHaeHcaus. Mcnapenue u kunenue. A6COMIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTh BO3Ayxa. HacelleHHbIv nap. Y ienbHas Teriora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.
Tsépnoe Teno. Kpucrannuueckue u aMopHbie Teaa. AHU30TPOIUS CBOMCTB
kpuctauioB. JXXunkue kpucraiminbel. CoBpeMeHHbIe Matepuaibl. [LnaBnenue u
KpUcCTaJUIU3aIus. Y aeiapHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHME TENIOBOTO OajaHca.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUH MOJYYEHUS] COBPEMEHHBIX MAaT€pHUaOB, B
TOM YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBIILIEHHBIX MapOB.

Kunenue npy noHM>XKEHHOM J1aBJICHUMU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus U MJIaBJICHUs] KPUCTAUTMYECKOTO BEIIECTRA.
JleMoHCcTpanus KpUCTaJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

DnekTpu3auus Tell. DIeKTpUUYecKuil 3aps. JIBa BUIa 3JIEKTPUUECKUX 3apsI0B.
[TpoBOAHUKH, TUBEKTPUKHU U MOTYIPOBOJHUKU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsia.

B3aunmopeiictBue 3apsinoB. 3akoH Kynona. ToueuHsblil 351eKTpUUEeCKUA 3apsi.
Onektpuueckoe noiie. Hanpspk€HHOCTD aneKkTpuyeckoro nosis. [IpuHmun
CyNEepHO3ULUHU dIEKTPUUECKUX NoJiel. JIMHNN HAanpsKEHHOCTHU AIEKTPUUYECKOTO
TIOJISL.

Pabota cun anekrpocraTudeckoro mojs. [lorennnan. Pa3HocTs MOTEHIINATIOB.
[IpOBOTHUKH U AUBIEKTPUKH B AIEKTPOCTATUYECKOM ITos€e. JludnekTpuyeckas
IIPOHULIAEMOCTb.

DnekTpoéMkocTh. KoHeHcaTop. DIeKTpOEMKOCTD IIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

TexHnueckne yCTpOUCTBa U MPAKTUYECKOE MIPUMEHEHHUE: IIEKTPOCKOI,
ANEKTPOMETP, IJIEKTPOCTATHUECKAs 3alUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBINA aNNapaT, CTPYWHBIA OPUHTED.
Jlemoncmpayuu

Y CTpOKCTBO M MIPUHIMUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEJL.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. IDJIEKTPOCTATUYECKAS 3AILUTA.



JIMDNEKTPUKH B DIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOPa OT IUIOLIAIN IIACTHH,
pPacCTOSIHUS MEXKy HUMH U JUAJIEKTPUYECKON MTPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOPA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax
DIEKTPUYECKU TOK. Y CIIOBHS CYIIECTBOBAHHUS YJIEKTPUUECKOTO TOKa. ICTOUHHUKHN
Toka. Cuna Toka. ITocTOsIHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y IEIBHOE CONPOTUBIIEHNUE BEIIECTBA.
[TocnenoBaTenpHOE, NapAILIEIBHOE, CMEIIAHHOE COEJMHEHUE ITPOBOITHUKOB.
PaGota snextpuueckoro Toka. 3akon [xoyns—Jlenna. MomHocTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIA U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHUKA TOKA. 3aKOH
OmMa JiJ1s1 MOJTHOM (3aMKHYTOM ) AIeKTpruuecko nenu. KopoTkoe 3aMbikaHue.
DIEeKTpOHHAsI IPOBOJIUMOCTh TBEPABIX METAJIJIOB. 3aBUCHMOCTh CONPOTUBIICHHUS
METaJUIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.
[TonynpoBoauuku. CoOCTBEHHAsI U MPUMECHAs! TPOBOJUMOCTH TTOJIYTIPOBOHUKOB.
CaoticTBa p—N-niepexoja. [lomynpoBoAHIUKOBEIE TPUOOPHI.

DIEKTPUYECKU TOK B pACTBOPAX U pacIliaBaxX dJIEKTPOIUTOB.
DNEKTpOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIH3.

DneKTpuuecKkuid TOK B razax. CaMocTOATENbHBIA U HECAMOCTOSITENIbHBIN pa3psl.
Monnus. [1na3zma.

TexHuueckne yCTpoUCTBa U MPAKTUYECKOE IIPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHUKH TOKA, dJIEKTPOHArpeBaTEIbHBIC TPUOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBII THO,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAHUKA.
Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HaIIPSIKEHUS.

3aBUCHUMOCTH COMPOTUBIICHHS HUINHAPUYECKUX TPOBOIHUKOB OT JJIMHBI,
IUIOIIAV TTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CMmelaHHOE COeIMHEHHE MTPOBOIHUKOB.

[Ipssmoe u3mepenue eKkTpoaABHKYyIIEH criibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.
3aBUCHUMOCTH CONPOTUBIICHHS] METAJIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U NpOBOJAMMOCTb BO3yXa.

OIHOCTOPOHHSSI IPOBOJIUMOCTH THO/IA.



Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3yuyeHnue cMenaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepenure 31eKTpOABUKYIIEH CUITbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snektpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca Gusuku 0a3oBoro ypoBHs B 10 kiiacce OCyIIECTBISETCS € yUETOM
coJiepKaTesIbHbIX MEKIIPEAMETHBIX CBA3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH,
XUMHH, reorpaduu 1 TEXHOJIOTUH.

Mesicnpeomemmuvie nonsimus, CBSI3aHHBIE C U3yUYEHUEM METOA0B HAyYHOT'O
NO3HAHUS: ABJICHUE, HAYYHbIN (DaKT, TunoTe3a, (hu3ndeckas BeIUYMHa, 3aK0H,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MO/I€JIb, U3MEPEHUE.
Mamemamuxka: pelieHue CUCTEMbI YpaBHEHUH, TMHEWHas pyHKIuMs, napadoa,
runepOosia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE PYHKIUU: CUHYC,
KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUUA Ha OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonozus: mexannueckoe IBUKEHUE B )KUBOW mpupoe, nuddysus, ocMmoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPEIaUyH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKHE SIBJICHUS B )KHBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U
ra3oB, JICKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAs JUCCOLMALINS,
raJIbBaHUKA.

l'eoepagpus: BNa)xHOCTb BO3/lyXa, BETPbI, OapOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHue ABMKEHUN € UCIIOJIb30BAaHUEM MEXAaHU3MOB, YUET
TPEHMsI B TEXHUKE, OJUIMITHUKHY, UCIIOJIB30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCa B
TEXHHKE (paKeTa, BOOOMET U Ipyrue), IBUraTeab BHYTPEHHErO CrOPaHus, apoBas
TypOMHa, OBITOBON XOJIOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTUN MOTyUYEHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U,
AJIEKTPOCTAaTUUECKAs 3alIUTa, 3a3€MJIEHUE 3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTED, AJIEKTPOHArPEBATEIbHBIE TPUOOPBHI, FJIEKTPOOCBETUTENBHBIE TPUOOPHI,
raJbBaHUKA.



INJMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMEUI 110
®U3UKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA
OcBoeHnue yueOHoro npeamMera «Pu3nKka» Ha YpOBHE CPETHETO OOIIETO
oOpa3zoBaHus (0a30BbIi YPOBEHb) JOJKHO 00ECIIEUUTh JOCTUKEHUE CIETYIOIUX
JUYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.
JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC Pe3yNbTaThl OCBOEHHUS YU4eOHOTO npeaMeTa « Du3rKkay JOJKHbI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH 00YyYaIOIMMUXCsI PYKOBOJICTBOBATHCS
chopMUpPOBaHHOW BHYTPEHHEH MO3UIIMEH TUYHOCTH, CUCTEMOU IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSAM POCCUMCKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OMBITa U ONBITA JEATEIBLHOCTH B IPOIIECCE peAM3AI[MM OCHOBHBIX HAIIPaBJICHUMN
BOCIIUTATEIbHOU €S TEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb IPAXKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIeHA POCCUKUCKOTO OOIIECTBa;

MPUHSATHE TPATUITUOHHBIX O0IIEYEIIOBEYECKUX TYMAaHUCTUUECKUX U
JEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JISATEIIbHOCTh B MHTEPECAX IPaXaaHCKOTO
o0I11ecTBa, y4aCTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;
yMEHHE B3aUMOJICHCTBOBATD C COIIMAIIbHBIMUA MHCTUTYTaAMH B COOTBETCTBUH C UX
(GYHKIUSAMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOM JIEATETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MJACHTUIHOCTH, MATPUOTU3MA;
LEHHOCTHOE OTHOILIEHHUE K TOCY/IapCTBEHHBIM CUMBOJIAM, IOCTUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1acTU (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUIECKOTO ITOBEICHHS;
CITOCOOHOCTP OICHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MTOCTPOCHHUE YCTOWYHNBOTO OYIYIIIETO;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOUYAs 3CTETUKY HAYyYHOIO TBOPUYECTBA,
npuUCyIIero (U3nYecKo HayKe;

5) TpyA0BOr0o BOCIIMTAHMS



MHTEPEC K Pa3IMUHbIM chepam npodhecCHOHATBHON JeATEIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,
TOTOBHOCTH M CHIOCOOHOCTBH K 00OPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
¢u3MKK HA TPOTSHKEHUU BCEH JKU3HH,

6) 3K0JIOTNY€eCKOTr0 BOCIIUTAHMS

c(OpPMHUPOBAHHOCTH KOJIOTMUECKOU KYJIbTYpbl, 0CO3HAHHE II100aIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUAM B OKPYXKAKOLIEH Cpelle Ha OCHOBE
3HAHUS LEJed YCTOWUYUBOTO Pa3BUTHS YETIOBEUECTRA;

Pacmupenue onbiTa 1€ TENBHOCTH SKOJIOTMUYECKON HAMPABICHHOCTH Ha OCHOBE
UMEIOIINXCSI 3HAHUM 10 PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOopMUPOBAHHOCTb MHUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHS PU3HMYECKON HAYKH;

OCO3HAaHUE LIEHHOCTU HAYYHOU €S TeIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YUCHUS
(U3UKH OCYIIECTBISATh MPOSKTHYIO U UCCIIEIOBATEIbCKYIO IEATSIbHOCTD
WHJIUBUYaJIbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBUS

ba3oBble JJoruyeckue aeicTBU:

CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaJIHU3UPOBAThH POOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

ONPEAEATh LEIH ACATCIBHOCTH, 3a7aBaTh MapaMETPhl U KPUTEPUHU UX
JIOCTHKCHHS,

BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTPUBAEMBIX (hU3UUCCKHUX
SIBIICHUSX,

pa3pabaTeIBaTh IUIAH PEIICHUs IPOOIEMBI C YUETOM aHAIM3a UMEIOIIHXCSI
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUUN AEATEIbHOCTH;

KOOPJMHHUPOBATH U BHITIOHATH Pa0OTY B YCIOBUAX PEAIbHOTO, BUPTYAIBLHOTO U
KOMOHWHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe ucciienoBaTe/IbCKHe AeMCTBUS.

BJIAJIETh HAYYHOW TEPMUHOJIOTUEN, KIFOUYEBBIMHA NOHATUAMHU U METOIaMHU
bu3nUecKor HAYKH;

BJIQJICTh HABBIKAMH y4€OHO-UCCIIEIOBATEILCKON 1 MPOEKTHOM JESITEILHOCTH B
obnactu PU3HMKHU, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITSIILbHOMY TIOMCKY



METOJIOB pEIICHUS 3a/1a4 (PUZNIECKOTO COACPIKAHHI, MPUMEHEHHUIO PA3TUIHbIX
METOJIOB TTO3HAHUS;

BJIJIETh BUJAMH JEATEIBHOCTH IO MOJIYYSHHIO HOBOTO 3HAHUS, €TO
MHTEPIpETalnH, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3TUNYHBIX YIEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00JaCTH (DU3HKHU;
BBISIBIIATH IPHYMHHO-CJICICTBEHHBIEC CBSI3U M aKTYAIM3UPOBATh 3a7a4y, BBIABUTATh
THIOTE3y €€ pelIeHus, HaXOIUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBa CBOUX
YTBEPXKACHUH, 3a7]aBaTh MapaMeTPhl U KPUTEPUHU PELICHHS;

aHAJIM3UPOBATH MOJIYYCHHBIE B X0/ PEIICHUS 3a7a9i Pe3yIbTaThl, KPUTUIECKH
OLIGHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yYCIOBHSIX;
CTaBHUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIHbHON
AESITeTbHOCTH, B TOM YHCJIC PU U3YYEeHUHU (DU3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETb MEPEHOCUTH 3HAHUSI 110 (PU3KKE B MPAKTUIECKYIO 00JIACTh
KHU3HEACSITETbHOCTH;

yMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;
CTaBHUThH MPOOJIEMBI U 33/1a4H, TOYCKAIOININE ATbTEPHATUBHBIC PEIICHHSI.
Pab6ora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMH IMOJTy4eHHUS WH(DOpManu (GU3HIECKOTO COJCPIKAHUS U3
UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIIECTBIISATH IOUCK, aHAIIU3,
CUCTEMATHU3alLIUI0 U HHTEPIIPETAINIO HH(DOPMAIIUU Pa3IMYHbBIX BUAOB U (popm
IpEe/ICTaBIICHUS;

OLICHUBATh JIOCTOBEPHOCTh HUHPOPMAIINH;

UCIIOJIb30BaTh CPEICTBA MHOOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUHN B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aIlMOHHBIX 3a/a4 C
coOroieHuEM TpeOOBaHU IPTOHOMHKH, TEXHUKH 0€301IaCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, IPaBOBBIX U ATUUECKUX HOPM, HOPM MH(GOPMAIIMOHHON
0€e30MacHOCTH;

cO37aBaTh TEKCThI (PU3UUYECKOTO COACP>KAaHUS B PA3IMYHBIX hopMaTax ¢ yu€Tom
Ha3HA4YCHUS WH(POpMAIMH U 1IEICBON ayIUTOPUH, BRIOUpasi ONTUMAIIBHYIO GOpMy
IPEICTaBICHUS U BU3YyaIU3AlUH.

KoMMyHMKAaTUBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHS !
OCYILECTBIIATH OOIIEHNE Ha YPOKaX (U3UKH U BO BHEYPOUHOU JIEATENbHOCTH;
pacno3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOH(IIUKTHI;
pa3BEPHYTO U JOTMYHO MU3JIaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHHMMATh ¥ MCTIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW U MHAMBHIYaJIbHOM
paboTHI;

BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX JIEUCTBUH C y4ETOM OOIINX
MHTEPECOB, U BO3MOKHOCTEH KaXKIOr0 WIeHa KOJJIEKTUBA;



MIPUHUMATH 1€ COBMECTHOU EATEIBHOCTH, OPTAaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTUKECHUIO: COCTABIISTh IUIAH AEHCTBUH, PACTIPEEIISITh POJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYKIaTh pe3yJbTaThl COBMECTHOU PabOTHI;
OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXJOTO yYaCTHUKA KOMaHbl B OOLIUNA
pe3yiabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejaraTb HOBbIE TPOEKTHI, OLICHUBATH UJIEU C TTO3UIIUN HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATH MTO3UTUBHOE CTPATETUUECKOE MOBEJACHHUE B PA3IMYHBIX CUTyallUSIX,
MPOSIBJISATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.
PeryasiTuBHble YHUBeEpPCAJbHbIE yUeOHbIE HeiiCTBHUS
Camoopranusanus:

CaMOCTOSITEIIbHO OCYILIECTBIISATH MO3HABATENbHYIO JI€ITEbHOCTH B 00JIaCTH
(bU3UKHU U ACTPOHOMUU, BBISBIIATH MPOOJIEMbI, CTABUTH U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEILHO COCTABJISATH IUJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX 3a/1a4,
TJIaH BBITIOJIHEHUS MTPAKTHYECKON pabOoThI ¢ YIETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHU;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMEeTa Ha OCHOBE JIMUHBIX MPEATNOUYTESHUIH;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ceOst
OTBETCTBEHHOCThH 32 PEUICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBATh (HOPMHUPOBAHUIO U MPOSBICHUIO SPYIULIUU B 00J1acT (DU3UKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B J€ATEIbHOCTb,
OLIEHUBATbh COOTBETCTBUE PE3YJbTATOB LIEJISIM;

BJIa/IETh HaBBIKAMU MO3HABATEIBLHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX
JIEVUCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIHTATOB U OCHOBAHUM;
UCIIOJIb30BaTh MPUEMBI peIICKCUU IJIs1 OLICHKU CUTYyaIllH, BLIOOPa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;
IPUHUMATh MOTHBBI U a@pTYMEHTHI APYTUX IIPU aHAIU3€E PE3YyIbTaTOB
NEATEbHOCTH;

NIPUHUMATH ce0sl, TOHUMasi CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI U a@pTYMEHTHI APYTUX IIPU aHAIU3€E PE3yIbTaTOB
NEATENbHOCTH;

NPU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIMIHOKH.

B npouecce noctrkeHns JIMYHOCTHBIX PE3YIbTaTOB OCBOCHUS IPOIPAMMBI 110
bu3uKe I YPOBHS CPEIHETO 00IIEro 00pa3oBaHus y 00yJarONUXCs
COBEPILICHCTBYETCS SMOLMOHAIBHBIA HHTEJIEKT, MPEANOIAT A0
c(hOpMUPOBAHHOCTb:



CaMOCO3HAHUS, BKIIIOYAIOIIET0 CIOCOOHOCTh MTOHUMATh CBOE YMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANIPABJICHHSI PA3BUTHUSI COOCTBEHHOW AMOITMOHATIBHOM C(hephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUSA, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHAUMATD
OTBETCTBEHHOCTH 3a CBOE TIOBEJICHUE, CIIOCOOHOCTh a/IallTUPOBATHCS K
OMOIMOHATILHBIM U3MEHECHUSIM | MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPCHHEW MOTHBAIIUH, BKJIFOYAIOIICH CTpEeMJICHUE K JOCTIKCHHUIO IS U
yCIIeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIS U3 CBOUX
BO3MO>XXHOCTEH;

AMIATHH, BKIIOYAIOIIEH CTOCOOHOCTh MTOHMMATh YMOIIMOHAIBHOE COCTOSTHHE
JPYTHX, YYUTHIBATh €T0 MPHU OCYIICCTBICHUH OOIICHHMS, CTIOCOOHOCTD K
COUYBCTBHUIO M COTIEPSKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJTIOYAIONINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS C
JIPYTHEMH JIFOIBMH, 3a00TUTHCS, IPOSIBIISITH MHTEPEC U Pa3peiiaTh KOHMIUKTHL.
MNPEAMETHBIE PE3YJIBTATbHI

K konity o0yuenns B 10 kjiacce nmpeIMeTHbIC pe3yIbTaThl HA 0230BOM YpOBHE
JOJIKHBI OTPaXKaTh C(HOPMHUPOBAHHOCTD Y OOYYAFOIIMXCS YMEHUM:
JEMOHCTPUPOBATh HA MPUMEpax poJib U MeCTO (DU3HKHU B (HOPMHUPOBAHUH
COBPEMCHHOW HAYYHOW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHUKH U
TEXHOJIOTUH, B TPAKTUICCKOMN JCATCIBHOCTH JTFOCH;

YYUTBIBATh TPAHUIIBI TPUMEHEHHS N3YYCHHBIX (DU3MUECKUX MOJIEIICH :
MaTepHuabHas TOYKa, MHEPIHAIbHAs CHCTeMa 0TCYETa, aOCOTIOTHO TBEPIOE TEIO,
UJICaTbHBIN Ta3, MOJCII CTPOCHHS Ta30B, )KUIKOCTEH U TBEPBIX TEJl, TOYCUHBIN
AIIEKTPUIECKUI 3aps/] IPU PeIICHUN PU3NICCKUX 3a]1aY;

pacmo3HaBaTh (hU3MUECKre SBICHUS (ITPOILIECCH) U OOBICHITh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KUHETHUECKON TEOPUH CTPOSHUS BEIIeCTBA U
AJIEKTPOIMHAMUKHN: PABHOMEPHOE U PaBHOYCKOPEHHOE NPSIMOIMHEHHOE
IBW)KCHUE, CBOOOTHOE TaJICHUE TEJl, IBIYKEHUE 110 OKPY>KHOCTH, HHEPIIHS,
B3auMoeicTBHe Tel, Tuddy3us, OpOyHOBCKOE TBIKCHHUE, CTPOCHHE KHIKOCTEH
¥ TBEPABIX TEJ, U3MCHEHHE 00BEMA TeIl IPU HArpEeBaHUM (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCTIApCHUE, KOHICHCAIHS, IUIABJICHNE, KPUCTAUIN3aIlHsI, KUIICHNUE,
BJIQXKHOCTb BO3/1yXa, MOBBIIICHHUE JIABJICHUS ra3a MPU €ro HarpEBaHUH B 3aKPHITOM
cocye, CBsI3b MEX]y MapaMeTpaMu COCTOSIHHSI Ta3a B U30TPOIECcCax,
AIEKTPU3AIUS TN, B3aUMOJICHCTBHE 3apsI0B;

OTMMHCHIBATh MEXAaHUYECKOE JABMKCHHE, UCTIONB3YS (PU3HUUECKUE BEITMUNUHBI:
KOOpJMHATa, MyTh, IEPEMENICHIE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITYJIbC TeIa, KHHETUYECKask YHEPTHsl, MOTEHIINATbHAS YHEPTUS, MEXaHNYeCKas
paboTa, MexaHr4ecKasi MOIHOCTh; TIPH OMMCAHUN MTPABUIILHO TPAKTOBATH
(u3HUECKH CMBICT UCTIONB3YEMBIX BEJIMUWH, UX 0003HAYCHHSI ¥ €IUHUIIBI,
HaXOAUTh (POPMYIIBI, CBA3BIBAIONIUE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMU;



ONMCHIBATh U3yUYEHHBIE TEIUIOBbIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOIB3YS
(u3nyecKre BeJIMYMHBL: TaBICHUE ra3a, TeMIIepaTypa, CpeHssd KHHETHIeCKas
SHEPrUs XaOTHYECKOTO JBUKEHUS MOJIEKYJI, CPEIHEKBAIPATUUHASI CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHS dHEPrus, padoTa raza, KoahPpuuueHt
MOJIE3HOT'0 IEUCTBUS TEIJIOBOTO JABUTATENs; PU OMMCAHUH MPABUIIBHO
TPAKTOBAaTh (PU3UUECKUI CMBICI UCIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U
€AMHUIIBI, HAXOAUTh (POPMYJIbl, CBA3BIBAIOLINE JAaHHYIO PU3NYECKYIO BEIMUUHY C
JIPYTMMH BEJIMUMHAM;

OMKCHIBATh U3yUYEHHBIE 3JIEKTPUYECKHUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIOB3YS (PU3NUECKUE BETUUHMHBL: AIEKTPUUECKUH 3apsi,
ANEKTPUUECKOE T0JIE, HAMPSKEHHOCTD MOJS, TOTEHIIUAN, Pa3HOCTh MOTEHIMAJIOB;
P OMMCAHUU NIPABUIIBLHO TPAKTOBATh (PU3NYECKUN CMBICI UCTIONB3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €IMHUIIbI; YKA3bIBATh (POPMYIIbI, CBA3BIBAIOIIHE
JaHHYI0 (U3MUYECKYIO BEJIMYUHY C IPYTUMHU BEJIMYUHAMU;

aHAIM3UPOBATH (PU3NUYECKHE MPOIIECCHI U SBJICHUS, UCTIONb3Ys (PU3HUECKUE
3aKOHBI U IPUHIUIIBL: 3aKOH BCEMUPHOTO0 TAroreHus, I, Il u 11l 3akonsr HeroToHa,
3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa,
NPUHIIMI CYTIEPTIO3UIIUN CUJT, IPUHIIUIT PABHOMPABHS MHEPIIMATBHBIX CUCTEM
oTcuéTa, MOJIEKYJISIPHO-KMHETHUECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, Ia30BbIe
3aKOHBI, CBA3b CPE/IHEH KUHETUUECKOW SHEPTUH TEIIJIOBOTO ABUKEHHS MOJIEKYJI C
abCONIOTHON TeMIlepaTypoi, IEpBbII 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOrO 3apsia, 3akoH KylloHa, mpy 3TOM pas3indaTh CIIOBECHYIO
(opMyIMpPOBKY 3aKOHA, €r0 MAaTEMAaTU4YECKOE BbIPAXKEHHUE U yCIOBUS (IPaHULIBL,
o01acTi) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIUIIBI JEHCTBHSI MAIlllUH, IPUOOPOB U TEXHUUECKUX
YCTPOWCTB; pa3inuaTh YCIOBUS UX 0€30IIaCHOTO UCIIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITOJIHATD SKCIIEPUMEHTBHI 110 UCCIIEOBAHUIO (PU3UUECKUX SIBJICHHUM U MPOLIECCOB
C MCIIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX U3MEPEHUH, IPH 3TOM (POPMYIHUPOBATH
npoOeMy/3aaaqy U TUIIOTE3y y4eOHOTr0 SKCIIEpUMEHTa, COOUPATh YCTAHOBKY M3
IPEI0KEHHOTO 000pYy10BaHUS!, IPOBOJUTH OIBIT U (POPMYJINPOBATH BBIBOJIBI;
OCYILIECTBIIATH MPSMbIE U KOCBEHHBIE U3MEpPEHUs (PU3NUECKUX BETUUYHMH, IPU 3TOM
BBIOMPATh ONTUMAJIBHBIN CIIOCO0 U3MEPEHUS U UCIIOIB30BaTh U3BECTHBIE METO/IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHNUN;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMHU BEIMUYNHAMU C HCTIOJIb30BAHUEM
OpSMBIX U3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCUPOBATH
pe3yabTaThl MOTYUYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJTMYHUH B BHJIE TAOIUI] U
rpauKoB, AeaTh BBIBOABI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

co0ro1aTh mpaBuiia 6€30MacHOro Tpy/aa Mpy MIPOBEACHUN UCCIIEIOBAaHHI B
paMKax yueOHOro SKCIIEpUMEHTa, yueOHO-NUCCIIeI0BATENbCKON 1 MPOEKTHON
NEeSATENBHOCTU C UCIOJIBb30BAHUEM U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOTro
000pyT0BaHMS;

pemarb pac4€THbBIE 3a/1a4M C SIBHO 3aJJaHHON (PU3NYECKON MOJIEIIBIO, UCIIONIb3YS
(u3HUecKre 3aKOHBI U IPUHLMUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJ1a4d BRIOUpATh



(pU3HUECKYIO MOJIENb, BBIAEHATh (PU3MUECKUE BEIUUYUHBI U (POPMYIIHI,
HE0OXOIUMBbIE JJI €€ pelIeHUs], IPOBOJAUTH PACUETHI U OLICHUBATh PEATILHOCTh
MOJIYYEHHOI'0 3HAaYeHUs (PU3HUECKON BEJTUYMHBI,

peraTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
LENOYKY PacCy>KIEHUM C OMOPON HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh MPU PEIICHUH YUeOHBIX 3a/1a4 COBpEeMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTUU ISl IOUCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETAUU U NPEICTABICHUS
y4eOHOU ¥ HAYYHO-TIONYJIIPHON MH(POPMALIMH, TTOTYYEHHON U3 Pa3TMUYHbBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMYI0 HH(POPMALIHIO;
NPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHbBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MIPOLIECCOB OKPYKAIOILIEr0 MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTU;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B OBCETHEBHOM KU3HU TS
oOecrieueHus: 6€30MaCHOCTH MPHU OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMHU
YCTPOIMCTBAaMU, ISl COXPAHEHHUS 3/I0POBBS U COOJIOICHUSI HOPM 3KOJIOTUYECKOTO
MOBE/ICHMSI B OKpYKAIOLIeH cpelie;

paboTaTh B IPYIIIE C BBIMOJHEHUEM PA3IMYHBIX COIIMAIBHBIX POJICH, MJIAHUPOBATh
paboTy rpymbl, PalMOHAIBLHO PACIIPEACNIATh 00513aHHOCTH U TNIAHUPOBATh
JeSITEeBbHOCTD B HECTAHJAPTHBIX CUTYAlUSX, aJIeKBaTHO OLIEHUBATh BKJIA]]
KaX/10r0 U3 yYaCTHUKOB I'PYIIIBI B pEIICHUE PACCMaTPUBAEMOM IPOOIIEMBI.



OMUCHIBATh U3YUYCHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHEIE,
ONTUYECKUE, IEKTPUUECKYIO MPOBOAUMOCTD Pa3IMYHBIX Cpell) U
AJIEKTPOMArHUTHBIE SIBJICHUS (TPOLIECCHI), UCTIONIB3YS (DU3NYECKUE BETUYUHBI:
ANEKTPUUYECKUI 3aps]l, CUJla TOKa, SJIEKTPUUECKOE HAMPSHKEHHE, DIICKTPUIECKOE
CONPOTHUBIIEHHUE, PA3HOCTh MMOTEHIIUAIOB, AJEKTPOABIKYILAs cUila, paboTa ToKa,
WHYKIUSI MAarHUTHOTO T0JIs, cuia Amrepa, cuia JlopeHna, UHIyKTUBHOCTh
KaTYIIKH, SHEPTUs SJICKTPUUECKOTO U MArHUTHOTO MOJIEH, IEPUOJI U YacToTa
Kosie0aHuil B KoJieOaTeIbHOM KOHTYPE, 3aps/l U Cujia TOKa B MPOLECCe
rapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuH, (P OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJIa JIMH3bI, IPU ONMKUCAHUU TPABUIILHO TPAKTOBATh (PU3UUYECKUI
CMBICJI UCTTIOJIB3YEMBIX BEJIMYHMH, UX 0003HAUCHUS U €IMHUIIbI, YKa3bIBATh
dbopMyIibl, CBA3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BETUUUHY C APYTUMU
BEJIMYMHAMH;

OMHCHIBATh U3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3YS (hU3NUECKue
BEJIMYUHBI: CKOPOCTH AJICKTPOMArHUTHBIX BOJIH, JITMHA BOJHBI M 4aCTOTa CBETA,
SHEPIUsl U UMITYJIbC (DOTOHA, IEPUOJI MOJTypacaja, YHEPTHs CBA3U aTOMHBIX sIJIEp,
P OMKMCAHUU MTPABWIIBHO TPAKTOBATh (DU3UUECCKUN CMBICI UCIIOIB3YEMBIX
BEJIMYUH, UX 0O003HAUCHHUS U €UHUIIBI, YKAa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEJIMUUHY C IPYTUMH BETUYMHAMU, BBIUMCIISATH 3HAUCHUE
bu3uYeCKOl BEJIUUNHBI;

aHAIM3UPOBATH (PU3NUYECKUE MPOIIECCHI U SBJICHUS, UCTIONB3Ys (PU3NUECKUE
3aKOHBI M IPUHIUIIBL: 3aK0OH OMa, 3aKOHBI ITOCJIEI0BATEILHOTO U NApaJIeIbHOTO
COEIMHEHUS POBOAHUKOB, 3aKOH J[>)koyns—JIeHIia, 3aK0H 3JIEKTpPOMAarHUTHOM
WHIYKLIWH, 3aKOH MPSMOJIMHENHOT0 paCIIPOCTPAHEHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE DWHINTEHHA 17151 hoTodddekTa,
3aKOH COXPaHEHMS SHEPTHH, 3aKOH COXPaHEHHUS UMITYJIbCa, 3aKOH COXPAHEHHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHSI MacCOBOI0 YHCIIa, MOCTyaThl bopa,
3aKOH PAJMOAKTUBHOTO pacmaa, Mpu 3TOM pa3indarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €T0 MaTEeMaTHUYECKOE BHIPAXKEHHUE U YCIOBHS (TPaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpENEATh HAPABJIECHUE BEKTOPA MHAYKIIUA MAarHUTHOTO TOJIS IPOBOJHUKA C
TOKOM, CUJIbl AmIriepa u cuibl JIopeHua;

CTPOUTH U OMHCHIBATH H300PAKEHHE, CO3/1aBAEMOE INTIOCKUM 3€pKaJIOM, TOHKOU
JIMH30M;

BBITIOJTHATH AKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DU3MYECKUX SBICHHUHN U MPOIIECCOB
C UCTIOJIb30BAaHUEM TPSIMBIX, 1 KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (HOPMYyITUPOBATH
npoOyieMy/3a1ady ¥ TUTIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3
IPEITI0)KEHHOTO 000PYI0BaHMS, TPOBOIUTH OTBIT M (POPMYITHPOBATH BHIBOIHI;
OCYLIECTBIISITh MIPSIMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUMYHH, IPU 3TOM
BBIOMpATh ONTHUMAIIBHBIN CITOCOO M3MEPEHUS U UCTIONH30BATh N3BECTHBIE METOIbI
OLICHKU MTOIPEIIHOCTEN U3MEPEHNN;

MCCJIEIOBATh 3aBUCUMOCTH (PM3NUYECKUX BETUYHH C UCIIOTH30BAHUEM MPSMBIX
M3MEPEHUI: NPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, PUKCHUPOBATH PE3YJIbTAThI
MOJIy4YE€HHOW 3aBUCUMOCTH (PU3UYECKUX BEJIIMUMH B BUJIE TAOIUI] U TpaUKOB,
JienaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIIeI0BaHUs;



coOr01aTh IpaBuiia 0€30MacHOr0 TpyJa IpH MPOBEACHUH HCCIIETOBAaHUN B
paMKax y4yeOHOro 3KCIepUMeEHTa, Y4eOHO-UCCAeA0BATEIbCKOM U MPOESKTHOM
NEeSATENBHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOIO
000py10BaHMUS;

pemarb pacy€THbBIE 3a/1a4U C IBHO 33JJaHHON (PU3NYECKON MOJIEIbIO, UCIIONb3Ys
(u3nueckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4ul BbIOMPATh
(U3HUECKYIO MOJIENb, BHIACHATH (PU3UUECKUE BETUUYUHBI U (POPMYIIHI,
HEOOXOIMMBIE JIs €€ PElIeHMs], MPOBOJAUTH PACUETHI U OLICHUBAThH PEAIbLHOCTh
NOJIYYEHHOT'0 3HAY€HUS PU3NYECKON BETUUNHBL;

pemaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATH JIOTHUECKH HEMPOTUBOPEUHBYIO
LENOYKY PacCy>KJIEHUM C ONMOPON Ha U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U
duznueckue sIBICHMUS;

UCIIOJIb30BaTh MPHU PEIICeHUH YUeOHbIX 3a/1a4 COBpEeMEHHbIE HH(POpMAIMOHHbIE
TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPUPOBaHUS, HUHTEPIIPETAIUU U TPEICTABICHUS
y4eOHOU 1 HAYYHO-TIONYJIIPHON MH(POPMALINH, TOTYYEHHOU U3 pa3IMUHbIX
UCTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOIYYaeMyI0 HHPOPMAIIHIO;
OOBSCHATH MPUHIUIIBI IEUCTBUS MAIINH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHs UX 0€30MaCHOT0 UCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HMU;
NPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE TIPOIIECCOB OKPYKAIOILIEr0 MUPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSI 110 (PU3UKE B IOBCEAHEBHOMN XKU3HU IS
obecniedyeHus: 6€30MaCHOCTH MIPH 0OpalleHUH ¢ TPUOOpaMU U TEXHUUECKUMHU
yCTpPOWCTBaMU, AJIsl COXPAHEHUS 3J0POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0
IIOBEJICHUS B OKPY’KaloIlEel Cpene;

paboTaTh B rpylIe C BHIIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh
paboTy IpymnIibl, palliOHAIBHO paclpeaesaTh 005S3aHHOCTH U IUIAaHUPOBATh
JESITeIbHOCTh B HECTAH/IAPTHBIX CUTYAIIUSX, aJIEKBATHO OLIEHUBATh BKJIa]
KaX/10r0 U3 yYaCTHUKOB I'PYIIIBI B pEIICHUE PACCMaTPUBAEMOM IPOOIIEMBI.

10 KJIACC



n/ Tema ypoka

[[®Pu3uKa — Hayka
0 MpUpPOJE.
Hayunbie meTo b1
MO3HAHUS
OKPY’KaIOILEro
Mipal]

[[Ponp u MmecTO
¢bu3uku B
(hopMHUpoBaHUU
COBPEMEHHOU

2 Hay4YHOU KapTHUHBI
MHpa, B
MPAaKTUYECKOMN
NEeSTETHHOCTH
mroIei | |
[[Mexanndeckoe
TBIKCHHE.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO
JBUKCHHS.
[Tepemenienue,
CKOPOCTb,
yCKOpeHue| |

[[PaBHOMEpHOE
4  mpsMONIMHEHWHOE
JBIOKEHUE] |

[[PaBHOYCKOpEHHOE

5 MNpSAMOJMHEWHOE
JBIOKEHUE] |

[[CBOOOIHOE
najieHue.

6 VYckopenue
CBOOOHOTO
najieHus| |

[[KpuBonuHeitHOE
JBH>KEHUE.
JIBH>KEHHE
MaTepuanbHON
TOYKH TIO
OKPYXHOCTH] |
[[[IpuHLMI
OTHOCHUTEIIHOCTH
8 Tamunes.
HNueprmansHbie
CHUCTEMBI OTCUETA.

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH
ble padoThI

1

1

1

KoaudecTBO 4acoB

ue padoTsl

Jara

b |

BBEIUTE
Jlary

BBEIUTE
Jary

BBEJIUTE
Jary

BBEIUTE
JaTy

BBEJIUTE

JaTy

BBEJUTE
naTy

BBEJUTE
naTy

BBEJIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c32

e2]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c33
e6]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c35
08]]

[[BubmuoTeka IIOK
https://m.edsoo.ru/ff0c36
20]]

[[PubmuoTexa [JOK

https://m.edsoo.ru/ff0c37
2¢e]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c39

cc]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOc3a

da]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOc3b

es]]



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

Tema ypoka

[TepBriit 3aK0H
Heroronal]

[[Macca Tena.
Cuna. Ilpuniun
CYIEPIO3ULIH CUJL.
Bropou 3akoH
Herorona niis
MaTepUaIbHOU
TOYKH|]

[[ TpeTur 3akoH
Herorona mis
MaTepuaIbHbIX
TOYEK] |

[[3BakonH
BCEMUPHOTO
Tsrotenus. Cuna
TsokecTH. [lepBast
KOCMUYecKast
CKOPOCTH] ]

[[Cuna ynpyrocTu.
3akoH ['yka. Bec

Tenal]

[[Cuna TpeHus.
Koaddurment
Tpenus. Cuiia
COTPOTHUBIICHUS
IIpH IBIKEHUU Tela
B JKUJKOCTH WJIH
rase|]

[[TIocTynarenbHOE
U BpaliaTeabHOe
JIBIDKCHHE
a0COJIFOTHO
TBEPJIOTO TENA.
MOMEHT CUJIBI.
IInedo cuebl.
Ycnosus
paBHOBECHS
TBEpPIOTO Tena]|

[[Ummynbe
MaTepuanbHO1
TOYKHU, CUCTEMBI
MaTepuaIbHbIX
Touek. Mmiryibc
CUJIBL. 3aKOH
COXpaHEHUs

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH

0

1

1

KoaudecTBO 4acoB

ple padoTbl  HMe padoThI

0 0
0 0
0 0
0 0
0 0
0 0
0 0

Jara

b |

BBEIUTE
Jlary

BBEJIUTE
Jlaty

BBEJIUTE
Jary

BBEIUTE
IaTy

BBEJIUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc3b

es]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc3b
e8]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc3d
00]]

[[BubmuoTeka IIOK
https://m.edsoo.ru/ffOc3e
18]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc3f
76]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c41

a6]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c43

deé]]



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

16

17

18

19

Tema ypoka

HMITYJIbCA.
PeaxkTnBHOCE
IBUKEHUE] |

[[PabGoTa u
MOIITHOCTH CHJIBI.
Kunernueckas
SHEPTUst
MaTepuaIbHON
Touku. Teopema 06
W3MEHEHU!
KHHETHYECKOH
SHepruu| |

[[TIoTenmanbHast
SHEPTHS.
ITorennmanbHas
SHEPTHUSI YIPYTO
nehopMUPOBAHHON
MIPY>KUHBI.
ITorennmanbHas
SHEprus Tejia
BONH3HU
MMOBEPXHOCTH
3emun | |

[[TToTenmanpabIC
Hu
HEITOTEHIAILHBIE
cuibl. CBAI3B
paboThl
HEIOTEHITHAIBHBIX
CHJI C I3MEHEHUEM
MEXaHHYEeCKOH
SHEPIUU CUCTEMBI
Ten. 3aKoH
COXpaHEHUS
MEXaHHUYECKOU
SHepruu||

[[JTaGopaTopHas
pabota
«UccnenoBanue
CBSI3M pabOTHI CUJIBI
C U3MEHEHHEM
MEXaHUYECKOU
SHEpPruu Tena Ha
npuMepe
pacTsKeHUs
PE3UHOBOTO

KryTray]]

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH

1

1

0

KoaudecTBO 4acoB

ble padoThI

ue padoTsl

DJIEeKTPOHHbIE

Hata uupposeie

ﬂ o0pa3oBaTe/ibHbIE

pecypcol

BBCIITE [[BubmuoTexa [JOK
aTH https://m.edsoo.ru/ff0c45
ALY 0211
BBCIITE [[PubmuoTexa [JOK
aTH https://m.edsoo.ru/ff0c46
MY 14
BBEILILTE [[PubmuoTexa [JOK

A https://m.edsoo.ru/ff0c47
JaTty 8C]]

§§§§“Te [0]


https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

KouunyecTBo yacoB
Jara

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH
0 ble pa0doTbl  He padoThI s

Tema ypoka

[[KonTposibHast
pabora 1o Teme

20 «Kunemaruka.
Jlunamuka. 3aKOHbI
COXpaHEHUs B

MEXaHUuKe»| |

BBEIUTE
Jlary

[[OcHoBHBIE
TIOJIOKEHUS
MOJIEKYJISIPHO-
21 KUHETUYECKOUN
TEOPHH.
bpoyHoBckoe

JIIBIDKEHHUE.
Huddysus]]

[[XapakTep
IBIDKEHUS U
B3anMMOJICHCTBUS
YaCTHI] BEIIECTBA.
Monenu ctpoeHust
ra3oB, JKHIKOCTEH 1
TBEPABIX TeN] ]

BBEJIUTE
Jlaty

BBEJIUTE
Jary

22 1

[[Macca monekyiI.
KonunuectBo
BEIIlECTBA.
[TocrostHuas
ABorazpo]]

BBEJIUTE
IaTy

23

[[TermoBoe
paBHOBECHE.
Temneparypa u eé€
u3Mepenue. [kana
TEeMIEpaTyp
Henbcus]|

BBEJUTE
JaTy

24 1

[[MneanbHbIH Ta3 B
MKT. OcnoBHOE
ypaBHeHue MKT]]

BBEJUTE
naTy

25 1

[[AGcomoTHas
TeMIlepaTypa Kak
Mepa CpeHen
KUHETUYECKOHN
SHepruu ApwkeHus 1
MOJIEKYIL.

YpaBHeHue
Menpeneena-
Knaneiiponal]]

BBEJIUTE
naTy

26

[[3akon JlanbToHA.
l"a3oBbIe 3aKOHBI | |

BBEIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc4b

74]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc4d
c2]]

(]

(]

(]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOc4f

de]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c51

1e]]

[


https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

28

29

30

31

32

33

34

Tema ypoka

[[JTabopaTopHas
paborta
«ccnenoBanue
3aBUCHMOCTH
MEXIy
napaMmeTpamu
COCTOAHUA
pa3pekeHHOTO
raza»||

[[M3omporiecch B
UCATLHOM Ta3e U
uX rpaduueckoe
MpeAcTaBIeHHE ] |

[[BuyTpenHss
SHeprus

TEPMOJUHAMHUYCCKO

W CUCTEMEI 1
CIIOCOOBI €€’
W3MEHEHUS.
KommuectBo

TEIJIOTHI U paboTa.

Buyrpennsis
SHEPTH
0JTHOATOMHOTO
HJIeaIbHOTO rasal|

[[Buas
Terionepeaayn| |

[[YnenpHast
TEILIOEMKOCTh
BEIIIECTBA.
KommuecTtBo
TEIUIOTHI IPU
Terionepeaaye.
AnnabaTHBIH
npouecc]|
[[TIepBbIit 3aK0H
TEPMOAVUHAMUKHU U
€ro MpUMEHEHHE K
n3omnpoueccam]|

[[HeobpaTumocTh
IIPOLIECCOB B
npupoje. Bropon
3aKOH
TEPMOAMHAMUKH | |

1

Jara
Bcer Konrtpoubn IIpakTnyeck H3y4eHH
0 ble pa0doTbl  He padoThI s
0 1 BBEJUTE
Jary
eaure
0 0 BBEJIUT
Jary
BBEJHUTE
0 0 A
Jary
0 0 BBEJIUTE
Jary
BBEJIUTE
0 0 A
JaTy
BBEJIUT
0 0 cAuTe
JaTy
BBEJIUT
0 0 cAuTe
JaTy

KoaudecTBO 4acoB

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

(]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ff0c57

Oe]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c59

52]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc5c
36]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ffOc5c

36]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ffOc5e

fc]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c62

301]


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Hara

uupposeie
n/ Tema ypoxka Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH 0GpazoBaTeIbHbIE
n 0 ble pa0doTbl  He padoThI s pecypebi
[[el;flrcnglyllf 131 KIIJI BBEIUTE [[brdmoTexa OK
35 ?ennosoﬁ 1 0 0 zm? https://m.edsoo.ru/ff0c60
MAIIINHBI | | Oal]
[[Muxn KapHo u BBEIUTE
36 ero KITI] 10 0 ary L]
[[@xomoruyeckne BBEIIITe
37 mpobiieMsl 1 0 0 A (1
JaTy
TETJIODHEPTETHKH | |
[[O600maromuit
YPOK BBCIITE [[BubmuoTexa [JOK
38 «Mounekymsapaas 1 0 0 aTI[ https://m.edsoo.ru/ff0c69
¢u3znka. OCHOBBI Aty 38]]
TEPMOIMHAMUKI | |
[[KonTposibHAs
pabora 1o Teme BBCIITE [[PubmuoTexa [JOK
39 «Mounekynsapaas 1 1 0 aTH https://m.edsoo.ru/ffOc6a
¢u3znka. OCHOBBI Aty 50]]
TEPMOIUHAMUKI | |
([pootpcnane e [0nsa LK
40 AACHCALIHA. 1 0 0 A https://m.edsoo.ru/ff0c63
Ucnapenue u Jary b6]]
Kurenue] | —
[[AGcomtoTHas 1
OTHOCHUTEJIbHAS BBCLITE [[PubmuoTexa [JOK
41 BIAXHOCTb 1 0 0 A https://m.edsoo.ru/ff0c64
naTy
BO3/yXa. da]]
Haceimennsiit nap]]
[[TBepmoe Temno.
Kpucrannuueckue
1 amop(HBbIe Tena.
glzp;;iponnﬂ BBCIITE [[bubmuoTeka [IOK
42 1 0 0 A https://m.edsoo.ru/ff0c65
KpPHUCTAIIJIOB. naTy 0]
Kunkue
KPHUCTAILJIBIL.
CoBpeMeHHbIE
Marepuaibl||
[[[InaBneHue u
KpUCTaJUIM3aLIUS. BBCIITE [[bubmuoTexa [IOK
43 VYnpenoHadg Temiorta 1 0 0 A https://m.edsoo.ru/ff0c67
TUTABIICHHMSL. Aty 08]]
Cybnmumarus]]
[[YpaBHeHue BBECIIT [[bubmuoTeka [IOK
44 TemnoBOTO 1 0 0 ST hitps://m.edsoo.ru/ff0c68

Oamanca]| Aty 20]]


https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

45

46

47

48

49

50

51

52

Tema ypoka  Bcer Kourponbn IIpaktudeck H3y4eHH

[[DnexkTpusanus
TeJ.
DNeKTpUYECKUU
3apsa. JBa Buaa
ANEKTPUIECKUX
3apsiioB]|
[[[IpoBoaHMKH,
JUDJICKTPUKHU U
TTOJTYTTPOBOTHHUKH.
3aKOH COXpaHEHUs
AIEKTPUIECKOTO
3apsnal]
[[B3ammoneucTBue
3apsa70B. 3aKOH
Kynona. Toueunsii 1
AIEKTPUUECKUN
3apsin]]
[[HampspxkeéHHOCTH
AIEKTPUIECKOTO
noJia. [Ipuniun
CYIIEPITO3HUITUT 1
ANMEKTPUIECKUX
noJier. Jlunun
HanpsHKEHHOCTH] |

[[PaGoTa cun
AIEKTPOCTATHIECKO
r'o IOJId.
TToTenmmann.
PasHocTh
MOTEHIMAJIOB] |

[[TIpoBOIHMKY 1
TUDTIEKTPUKH B
ANEKTPOCTATUYECKO
M TI0JIE.
JusnexTpuueckas
MPOHUIIAEMOCTB | |

1

[[D71eKTpOEMKOCTb.

Konnencarop]] !

[[DneKTpOEMKOCTD
MJI0CKOTO
KOHJICHCATOPA.
OHeprus
3apsKEHHOTO
KOHJIeHcaTopa]|

0

KoaudecTBO 4acoB

ble padoThI

ue padoTsl

Jara

b |

BBEIUTE
Jlary

BBEJIUTE
Jlary

BBEJIUTE
Jary

BBEJIUTE
naTy

BBEJUTE
JaTy

BBEJUTE
naTy

BBEJIUTE
naTy

BBEJIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc6b

cc]]

[[BubmuoTexa [JOK
https://m.edsoo.ru/ffOc6b

ccl]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc6c
e4]]

[[BubmumoTeka IIOK
https://m.edsoo.ru/ffOc6d

f2]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc6f
007]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOc70

18]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ffOc71

26]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c72

ca]]



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

n/ Tema ypoka

[[JTabopaTopHas

Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH

0

53 paborta "U3mepenue 1

3IIEKTPOEMKOCTH
KoHzieHcaropa']]
[[[TpuHLMTT
JICUCTBUS U
MIPUMCHCHHE
KOHJICHCATOPOB,
KOITUPOBAIILHOTO
amnmapara,
CTPYHHOTIO
MpUHTEpA.
DNeKTpoCTaTUYECKa
s 3aIUTa.
3azemiieHue
ANEKTPOTPUOOPOB]|

54

[[DnexTpuueckmit
TOK, YCIIOBUS €TO
CYIIIECTBOBAHUSI.
[TocTostHHBIN TOK.
55 Cuna Toxa.
Hanpsioxenue.
ConpoTuBieHue.
3axoH Oma mg
y4acTKa 1enu||

[[TIocnemoBaTenbHO
e, mapajienbHoe,
CMEIIIaHHOE
COeIMHEHUE
MIPOBOTHUKOB.
JlaGopaTopHas
pabota «M3yuenue
CMEIIaHHOTO
COeIMHEHUS
pe3UCTOpPOB»]]

[[PabGoTa m
MOIIIHOCTh

57 3IEeKTPUYECKOTrOo
TOKAa. 3aKOH
Jxoyns-Jlenual|

56

[[Bakon Oma st
IIOJIHOU
(3aMKHYTOM)

58 snekTpuuecKoi
uenu. KopoTtkoe
3aMbIKaHHE.
JlaGopatopHas

KoaudecTBO 4acoB

ble padoThI

ue padoTsl

DJIEeKTPOHHbIE

Hata uupposeie
ﬂ o0pa3oBaTe/ibHbIE
pecypchl
BBCANUTC
et 1)
BBCJIUTE
e 1)
BBEIUTE
A 1)
BBEILILTE [[PubmuoTexa [JOK
aTH https://m.edsoo.ru/ff0c74
A o)
[[bubmuoTeka [IOK

B];HHTe https://m.edsoo.ru/ffOc78
MY )]
- [[bubmuoTeka [IOK

CAMTE https://m.edsoo.ru/ffOc7a
naTy e0]]


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

59

60

61

62

63

64

Tema ypoxka Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH

pabota
«U3mepenune D/1C
MCTOYHHKA TOKA U
€ro BHYTPEHHETO
COTIPOTHUBIICHUS ||

[[DnexTponHas
MIPOBOIUMOCTD
TBEPABIX METAJLIOB.
3aBUCHUMOCTH
COITPOTHUBIICHUS 1
METaJIJIOB OT
TEeMITepaTyphI.
CBepXIpoBOAUMOCT

b]]

[[@nexTprueckun
TOK B BaKyyMme.
CsomucTtBa 1
AIEKTPOHHBIX
My4KOB] |
[[TIomynmpoBOAHUKHI
, UX COOCTBEHHAs U
MpUMecHas
MIPOBOJMMOCTb.
CsowucrtBa p—Nn-
nepexo/a.
[TonynpoBoAHUKOB
ble IprOOPHI] ]

[[DnexTpuueckun’
TOK B PacTBOpax M
pacrmiiaBax
AJIEKTPOJIUTOB. 1
DNEeKTPOIUTHYECKA

sl TUCCOLIMALIUS.
Onektponus]|

[[DnexTpruueckun
TOK B razax.
CamocTrosATenbHbIN

u 1
HECAMOCTOSITEIbHBI

W pa3psa. Mosaus.
[Tna3zmal]

[[QnekTpuueckue
npubopsl U
ycrpoiictBamux 1
MPAKTUYECKOE
IIpUMEHEHHE.

KouunyecTBo yacoB
Jara

0 ble pa0doTbl  He padoThI s

BBEJIUTE
Jary

BBEJIUTE
Jary

BBEIUTE
naTy

BBEJIUTE
naTy

BBEJIUTE
naTy

BBEIUTE
naTy

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

(]

(]

[[BubmumoTeka IIOK
https://m.edsoo.ru/ff0c84

ae]]

[[PubmuoTexa [JOK
https://m.edsoo.ru/ff0c82

ba]]

[[bubmuoTexa [IOK
https://m.edsoo.ru/ff0c84

ae]]

[[bubmuoTeka [IOK
https://m.edsoo.ru/ff0c86

fc]]



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

KoaudecTBO 4acoB 3.]'IeKTp0HHLIe

Ne Hara
n/ Tema ypoxka Bcer KontpoabHn IIpakTuyeck H3Yy4Ye€HH tidpoBkie
I p p a o0pa3oBaTe/bHbIE
0 ble padoThl  He padoThI pecypebi
[IpaBuna TexHUKH
0e30macHOCTH ]
[[?)ioma‘om““ vmomre [[BrOmHOTeRa LIOK
65 7P 1 0 0 A https://m.edsoo.ru/ff0c88
«DNEeKTpOIMHAMUKA JaTy
be]]
»]]
[[KonTposibHast
pabora 1o Teme
(oot e [BrGoresa 10K
66 . 1 1 0 A https://m.edsoo.ru/ff0c8a
ANEKTPUIECKUIN JaTy
TOK. Toku B 8a]
Pa3IUYHBIX
cpenax»]|
[[Pe3epBHBIil ypoK.
KonTposbHas BBCIITE [[PubmuoTexa [JOK
67 pabota o Teme 1 0 0 aTH https://m.edsoo.ru/ffOc8c
"DIeKTpOIMHAMHUKA Aty 56]]
ll]]
ggzzep];}?mnép(m BBEJIUTE [[Bubmorexa [TOK
68 Harott 0 0 A https://m.edsoo.ru/ffOc8f
ypok 1o Temam 10 Jary
6c]]
Kknaccal]

J106aBUTH CTPOKY

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68


https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
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