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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no Qusuke 0a30BOTO YpOBHSI Ha YpPOBHE CpeaHEro oOiiero oopa3zoBaHusi pa3pa00oTaHa Ha OCHOBE IMOJIOXKEHHUHN U
TpeOOBaHUI K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTesibHOU nporpammel, npeacraBieHHbIX B PI'OC COO, a takxke ¢ yuérom
benepanbHOi paboyeil mporpaMMbl BOCIUTAHUS M KOHLEIMLMHU MpenoiaBanus yuyeoHoro npenMera «Dusuka» B 00pa3zoBaTeNIbHbIX
opranuzanusax Poccuiickoit denepaiuu, peaan3yomnX OCHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

CopeprkaHue mporpamMmsl 1o Gu3NKe HapaBieHo Ha (JOPMUPOBAHHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOyyatommuxcs 10—
11 knaccoB npu 00y4yeHUH UX pU3MKe Ha 6Aa30BOM YpOBHE Ha OCHOBE CUCTEMHO-JEATEILHOCTHOrO nojaxoaa. [Iporpamma no gpusnke
cootrBeTcTBYeT TpeboBaHusmM DI'OC COO k mMIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METANpPEIMETHBIM pe3yJbTaTaM
o0ydeHUs, a TAK)KE YUYUTHIBAET HEOOXOIUMOCTh pealU3allii MEXIPEIMETHBIX CBsA3eH (DU3UKU C €CTECTBEHHO-HAYUYHBIMU YUEOHBIMU
npenMeramMu. B Hell onpenenstoTcss OCHOBHBIC LIENM M3Y4YeHUs (DU3UKU Ha YPOBHE CpeIHEro ooIero oopa3zoBaHus, IIaHUPyEMbIe
PE3yNIbTAaThl OCBOCHUS Kypca (PU3MKH: IMYHOCTHBIE, METANpeIMETHbIE, IPEeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (PU3MKH Ha 6Oa30BOM YPOBHE, B TOM YHCIIE€ MIPEIMETHbBIE Pe3yJabTaThl M0 rojam

oOyJeHus;

e cojepkaHue yueOHoro npeaMera «Dusukay 1Mo rogaM o0ydeHus.

®duznka Kak Hayka o Haubosee OOIMX 3aKOHAX MPUPOJBI, BHICTYMAas B KaueCcTBE y4eOHOTO MpeaMera B IIKOJE, BHOCHUT
CYIIECTBEHHBIH BKJAJ, B CHUCTEMY 3HaHUK 00 okpyxarmiem wmupe. IIKonbHBIH Kypc (H3UKHM — CHUCTEMOOOpA3yrONIUN s
€CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUM, U3y4aeMBbIX
XUMUEH, Ounonoruent, ¢pusnyeckoir reorpadueir m acrpoHomueit. Mcmonb3oBaHWe M aKTUBHOE NMpHUMEHEHHE (U3UYECKUX 3HAHHUM
OTIpeJIeIISIET XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B chepe PHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, MOTYyYEHUS
HOBBIX MATEpHUAJIOB C 3aJlaHHBIMU CBOMCTBAMU W Apyrux. M3ydeHue (u3MKM BHOCUT OCHOBHOW BKIAJ B (hopmMupoBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OO0ydaromuxcs, B (OpMUpOBaHHE YMEHHH MPUMEHSATH HAYYHBI METOJ IO3HAHUS TPH
BBITIOJIHEHUW UMM YYEOHBIX UCCIIEIOBAHMIA.

B ocHOBY Kypca ¢u3uKu Aj1 YPOBHS CPETHETO O0IIEro 00pa30oBaHus MOJIOXKEH Pl UIEH, KOTOPhIE MOKHO PaccMaTpUBaTh Kak
MPUHIIUIIBI €0 MOCTPOCHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX
pa3nenioB (pU3MKHU, BKIIIOYAET KaK BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHON (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEN MaTepual Kypca Qu3nku oObeAMHEH BOKPYT (pU3MUECKUX Teopuid. Benymum B
Kypce siBisieTcs: GOpMHpPOBAaHUE NIPEICTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanusanus NpeAnosnaraeT HUCHIOJb30BaHUE T'YMaHUTAapHOIO MOTEHIMANa (PU3NYECKON HAYKH,
OCMBICJICHUE CBSI3U pa3BUTUS (U3MKKA C pa3BUTHEM OOIIECTBA, a TaKXKe C MHUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaouoii nanpasenennocmu. Kypc (Qu3nku npeanonaraeT 3HAKOMCTBO C IIUPOKUM KpPYrOM TEXHHUYECKHX U
TEXHOJOTUYECKUX MPUIIOKEHUI U3yUEHHBIX TEOPUI 1 3aKOHOB.

Hoes sxonocuzayuu peannusyercs MOCPeACTBOM BBEJICHUS JIEMEHTOB COJAEPKaHUs, IIOCBAIIEHHBIX SKOJIOTMUECKUM ITpodieMam
COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXIeHHUs NpoOJieM palHrOHAIBHOTO
IPUPOIONIONB30BAHUS U SKOJIOIMUECKON 0€3011aCHOCTH.

CrepXKHEBBIMH d3JIEMEHTAaMU Kypca (U3MKHM Ha YpPOBHE CpeaHero ooOmiero oOpa3oBaHUs ABIAIOTCS (U3HMUYECKUE TEOPUHU
(popMupoBaHuE MpeaCTaBICHUN O CTPYKTYype MOCTPOeHUS! GU3HUECKON TEOpUH, posid (yHAaMEHTAIBHBIX 3aKOHOB U MPUHIIUIIOB B
COBPEMEHHBIX MPEJCTABICHUSIX O MPUPOAE, TpaHUIlaX MPUMEHUMOCTH TEOPHM, NIl ONMHMCAHMSI €CTECTBEHHO-HAYYHBIX SIBICHUU U

IIPOIIECCOB).
CucTeMHO-ACSITEeTbHOCTHBIN MOAX0A B Kypce (U3HUKH pean3yeTcs TPEeXkIe BCETo 3a CUET OPraHM3aINU IKCIIEPHUMEHTATBHOU
AesTenpHOCTH  oOydwarommxcs. s  0a30Boro ypoBHS Kypca (M3HKH — OTO WCIOJNB30BAHHE CHCTEMBI (DPOHTATBHBIX

KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JabOpaTOPHBIX paboT, KOTOphIE B Mporpamme 1o (u3uke oObeAMHEHBI B OOIIUI CIHCOK
YUYEHMUYECKHX MPaKTHUYECKUX padoT. BrimeneHue B yka3zaHHOM mepeyHe J1abopaTOpHBIX padOT, MPOBOAUMBIX ISl KOHTPOJIS U
OILICHKH, OCYIIECTBJISIETCS YYaCTHHKaMHU OOpa30BaTEIBHOTO Mpoliecca HMCXOAsl M3 OCOOCHHOCTEH IUIAHWPOBAHUS U OCHAICHUS
kabuHeta ¢us3uknu. [lpu sTOM obOecmeynBaeTcs OBIAJCHHUE OOYYAIOMIMMHCS YMEHHSAMH IPOBOJHWTH KOCBEHHBIC H3MEpPCHHS,
MCCJIeIOBAaHUS 3aBUCUMOCTEN (PM3MUECKUX BEJIMYUH U TTIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHUE ynenseTcs PelieHUI0 pacYETHBIX U KaYeCTBEHHBIX 3adad. [Ipu aToM 1u1st pacy€THBIX 33729 MPHOPUTETOM
SBIIIOTCS 337]a4M C SIBHO 33JIaHHON (DU3UYECKON MOJIENBIO0, TTO3BOJIAIONINE MPUMEHSTh U3yUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pasjelia Kypca, TaK W WHTETPUPYs 3HAHUA W3 PA3HBIX pa3nenioB. JJis KadueCTBEHHBIX 3a7ad MPUOPHUTETOM SIBIISIOTCS
3a/laHns Ha OOBSICHEHUE MPOTEeKaHUs (PU3NYECKUX SBICHUNA U MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyromre BeIOopa Pu3ndeckoi
MOJICNIN JUTsI CUTYaIluu TIPAKTUKO-OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBum ¢ tpeboBanusamu OI'OC COO k maTepuambHO-TEXHUYECKOMY OOECIEYeHHIO Y4eOHOTro mpoiiecca 0a30oBbIi
YpOBEHb Kypca (hU3UKH Ha YPOBHE CpEIHET0 001Iero o0pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUSAX MPEAMETHOTO KabuHeTa QU3HKH
WIN B YCJIOBUSX HWHTETPUPOBAHHOTO KaOWMHETa TPEIMETOB ECTECTBEHHO-HAYYHOTO NUKIA. B kaOmHeTe (U3MKU JOHKHO OBITH



HeoOXoMuMoe J1abopaTopHOe 000pYAOBaHUE MJIs BBIMOJTHEHHUS YKa3aHHBIX B MpOrpaMMme MO (U3HKE YICHHYCCKUX MPAKTUICCKUX
paboT U IEMOHCTPAILIMOHHOE 000pY0BaHUE.

JlemoHCcTpanmonHoe obOopyaoBanue (GopMUpPYeTCST B COOTBETCTBUU C MPUHIIUIIOM MHUHHUMAIBHOW JOCTaTOYHOCTH U
oOecIieynBaeT MOCTAHOBKY TEPEYUCIICHHBIX B MpOorpamMMe Mo (U3HKE KITIOYEBBIX JEMOHCTPAIMHA ISl WCCIICAOBAHMS H3ydaeMbIX
SIBJICHUH W TIPOIIECCOB, SMITUPHICCKUX U (DyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHUECKHX MTPUMEHEHUH.

JlabopaTtopHOE 00OpYyMOBaHHE IJIsi YUYCHUUYCCKUX MPAKTHYCCKUX pabOT (GopMHUPYETCs B BUIE TEMATHYECKUX KOMIUICKTOB H
oOecrnednBaeTcsl B pacyére OJHOTO KOMIUIEKTA Ha JIByX oOydarommxcs. TeMaTnyeckne KOMIUIEKTHI TabopaToOpHOTO 000pYyIOBaHU S
JOJKHBI OBITH IOCTPOCHBI HAa KOMIUIGKCHOM HCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIC ITU(POBBIX JTa0OpaTOPHH.

OCHOBHBIMH TIEJISIMHA U3yYCHUS (PU3UKH B 00IIeM 00pa30BaHUU SIBIISFOTCS:

GopmMupoBaHUEe UHTEpECA U CTPEMIICHUSI OOYJAIOMIMXCS K HAYYHOMY M3YUEHUIO MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX
U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TIPEJACTABICHUA O HAYYHOM METOJe IO3HAHUS © (OPMUPOBAHUE HCCIIEAOBATEIIBCKOTO OTHOIICHUS K
OKPY’KafOIIUM SIBJICHHSIM;

¢opMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KakK pe3yibTaTa M3yUeHHs OCHOB CTPOCHHMS MaTepuu M (QyHIAaMEHTAIbHBIX
3aKOHOB (DM3HKH;

GopmMupoBaHue YMEHHI OOBSICHATD SIBJICHUS C HCIIOIB30BaHNEM (PU3UUECKUX 3HAHUN M HAyYHBIX JJOKA3aTEIbCTB;
¢opMHpoBaHUE NMPeICTaBICHUI O POIU PU3UKHU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JlocTKeHre 3TUX Ielied 00CeCIeUMBACTCS PEIICHHEM CIICAYIOIIMX 3a7ad B MPOIEcce M3YYeHHUS Kypca (U3MKH Ha YPOBHE
CpeaHero o01Iero 0opa3oBaHus:

npuoOpeTeHne CHUCTEMBbl 3HAHUK 00 OOmUX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO (DU3HKY, IEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPODU3UKY;

dbopMHUpOBaHNE YMEHHMI MPUMEHATH TEOPETHUECKHE 3HAHUS I OOBSICHEHHS (U3MUECKHX SIBICHUW B TPHUPOAEC H IS
MPUHATHS TIPAKTUIECKUX PEIICHUHN B TOBCEIHEBHOM KU3HMU;

OCBOCHHE CIOCOOOB pEIIEHUS Pa3IMYHBIX 3a/lad C SBHO 3aJaHHOW (PU3WYECKON MOMAENbI0, 3a7ad, MOAPa3yMEBAIONINX
CaMOCTOSTEIILHOE CO3/IaHne (PU3NIECKON MOJIeTTH, aJICKBATHOM YCIOBHAM 3a]1a4H;

MOHNUMaHUEe (U3UYECKUX OCHOB W TPHUHIIUIOB JEUCTBHS TEXHUYECKUX YCTPONCTB M TEXHOJOTHYECKHUX MPOIECCOB, WX
BIIUSTHUS HAa OKPY’KAOIIYIO CPENY;



e OBJAJCHHEC METOJAaMHU CaMOCTOSITEIBLHOTO TUIAHUPOBAHUS M TPOBENCHUS (U3MYECKUX DKCICPUMEHTOB, aHalu3a |
WHTEpIpeTauy HH)OPMAITUH, OTIPEEICHIS JOCTOBEPHOCTH TIOJYICHHOTO PE3YIbTaTa;
e CO3JIaHUC YCIIOBUU TSl pa3BUTHS YMEHHUH MPOEKTHO-UCCIIEI0BATEILCKOM, TBOPUESCKON IEATCITLHOCTH.
Ha u3yuyenue ¢pusuku (6a30Bbli ypOBEHB) Ha YPOBHE cpeHero oomiero odopazoanusi oroautcst 136 yacos: B 10 kinacce — 68
yacoB (2 yaca B HeJiento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).
[Ipennaraemelii B mporpamMme Mo (U3MKE MepeyeHb JTA0OPATOPHBIX M MPAKTUYCCKUX PAOOT SBISETCS PEKOMEHJIOBAHHBIM,
YUUTENh JIeJIaeT BEIOOP MPOBEeHUS Ja00paTOPHBIX PaOOT U OIMBITOB C YYETOM MHINBUAYATBHBIX OCOOCHHOCTEH 00yUYatOIInXCsl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUSA
®usnka — Hayka o npupone. HayuHple mMeTonbl NMO3HAaHMS OKpyXkKarouero mupa. Ponp skcrnepruMeHTa M TEOpUM B
npolecce MO3HaHUs MPUPOBL. DKCIEPUMEHT B (DU3HKE.
MopenupoBanue ¢u3nueckux siBIeHUN U npoueccoB. Hayunbsie runoressl. Gusnyeckre 3akOHbl U T€OpUd. [ paHUIIbI
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [[pUHIIMTT COOTBETCTBHUS.
Ponb 1 MecTo ¢pusnku B pOpMUPOBAHUHM COBPEMEHHON HAyYHOUN KapTUHBI MUPA, B IPAKTUUECKOMN NESITEIbHOCTH JIIO1EH.
Jlemoncmpayuu
Amnainorossle U HU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe ABWKeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBMKEHU. Cuctema oTcuéTa. TpaeKkTopusi.

ITepemenienne, CKOpPOCTh (CpEeaHSS CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHHUE MAaTEpUATIbHON TOYKH, UX MPOEKIIUU
Ha OCU cUCTeMbI KoopinuHaT. ClI0)KeHHUE TTepEeMENIEHUN U CII0)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE IMPSMOJUHEHHOE MABWKEHHE. [ paduku 3aBUCHMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHHUS, MyTH U TIEpEMEIIECHUS] MaTepUATbHON TOYKU OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuHeitHoe nerxeHue. /[BUKEHHE MaTepUAIBHONM TOYKH MO OKPYKHOCTH C IMOCTOSHHOM IT0 MOJYJIK CKOPOCTBIO.
VYrioBas CKOpOCTb, JIUHEHHAsI CKOpOCTh. [lepuoa u yactota obpaienus. [{leHTpocTpeMUTEILHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBAa U MPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, ABWKECHUE CHApPSJIOB, IEMHBIE W PEMEHHBIC
MepeIaym.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTFOCTPAIIMS KHHEMAaTHUECKUX XapaKTEPUCTUK JIBUKEHHUS.



[IpeobOpazoBaHue NBMKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmtonenue nBuxeHus Teia, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHMUS.

Hanpagnenne ckopocT npu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyenne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEICICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXKIY NYTSAMH, MPOWIEHHBIMU TEJIOM 3a IMOCIEI0BATEIbHbIC PaBHbIC MPOMEXKYTKH
BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUM C HaYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHMS 1IapUKa B BA3KOU KUKOCTH.

N3yuenne nBmxeHus Tea, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[TpuHumn otHocuTenbHOCTH ['anumes. [lepBoiid 3akoH HetoToHa. UHEpUManbHbIe CUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpuHuun cynepno3unuu cui. Bropoit 3akoH HeroToHa mJisi MatepuanbHOM TOUKU. TpeTuil 3aKoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuia tsokecTd. IlepBas kocMuyeckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (Mokosi, CKoJIbxkeHus, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuina TpeHUs CKOJIbKEHUS U CHJia
tperust mokos. Koaddurment tpenus. Cuna conpoTUBIEHNUS MIPU ABMKCHUH TeJla B KUIAKOCTH WIIU Ta3e.

[TocTynarensHOE M BpaniaTeIbHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpaieHus. [linedo cuibl. Y ciioBus paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTporCTBA U NPAKTUYECKOE MPUMEHEHUE: NOAIINITHUAKHY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHEepIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HproToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTbH CHJIBI YIIPYTOCTH OT JiepopMarinu.

HesecomocTts. Bec tena npu yCKOpeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSL.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamoprsie pabomoi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT X AedopMalium.

UccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonvl coxpaneHnusn 6 mexaHuke

NMnynbec MatepuanbHOW TOYKHU (TeNa), CHCTEMbI MaTEpPHAIbHBIX TOUYEK. VIMITyIbC CUIIBI U U3MEHEHHE UMITyJIbCca TEa.
3aKOH COXpaHEHHS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernyeckas sHeprusi MaTepuaibHOl ToUukd. Teopema 00 M3MEHEHNH KMHETHICCKOU SHEPTHUH.

[Torennnanpras sHeprus. [loTeHnManbHas sHEpPrus ynpyro aehopMHUPOBaHHON TpyKuHBL [loTeHIMaNbHAsS SHEPrus
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnuanbpHbple U HEMOTEHIMAIbHBIE CHIIBL. CBS3b paOOThl HEMOTEHIMAIbHBIX CHUJI C M3MEHEHHEM MEXaHHUYeCKOM
SHEPIUM CUCTEMBI T€J. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpoUCTBA U IPAKTUYECKOE TPUMEHEHNE: BOAOMET, KONIEP, NPY>KUHHBIA MUCTONET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHHUE.

[lepexon MOTEHIIMATBEHOM SHEPTUHN B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol



N3yuyenue abCOMOTHO HEYNIPYTOTo yAapa ¢ HOMOUIBIO IBYX OAMHAKOBBIX HUTSAHBIX MasiTHUKOB.
HccnenoBanue cBA3U pabOTHI CUJIBI C U3MEHEHUEM MEXaHMYECKOM SHEPruu Tella Ha MPUMEPE PaCTSKEHUSI PE3UHOBOIO
KIyTa.

Paszpnen 3. MouiekysipHasi pU3NKa U TEPMOAMHAMMKA

Tema 1. Ocnosvt MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJICKYJISIPHO-KHHETHUYECKON TEOpPUHM M MX OMBITHOE O00OCHOBaHUE. BpOyHOBCKOE NBHKEHHE.
Huddysus. Xapakrep ABUKESHUS U B3aUMOJICUCTBHUS YaCTHUIL BEIleCTBA. MoJIeNI CTPOSHUS Ta30B, KUIAKOCTEH U TBEPABIX TEI
U OOBSCHCHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHUX Mojeneil. Macca u pasMepsl Mojekyn. KomnuecTBo BelecTsa.
IToctostnuast ABorajipo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana temneparyp Llenscus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJIIPHO-KHHETHUYECKON TEOPUH HUJICaIbHOTO raza. AOCOIOTHAs
TeMIrepaTypa Kak Mepa CpeJHel KMHETUYECKOM YHEPruu TEIJIOBOrO JBMXKEHUs dacTull ra3a. lllkama temneparyp KenbBuHa.
I"a3oBbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianelipona. 3akon JlanbToHa. M30mpoiiecchl B UI€AIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BeliecTBa. I paduyeckoe npeacraBieHne H30IPOIECCOB: H30TepMa, H30X0opa, n3obapa.

TexHu4eckne yCTpoMCcTBa U MPAKTUICCKOE MPUMEHEHUE: TEPMOMETpP, OapoMeETp.

Jlemoncmpayuu

OMBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu MOJIEKYJl OPTraHUIECKUX COCTMHEHUHN.

OmneiTel 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mogens onbita IITepHa.

OnbITHI, TOKA3bIBAIOIIKNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUSI.

Moaenb, WUTFOCTPUPYIOIIAS MPUPOAY AaBJICHUS Ta3a HA CTEHKH COCYa.

OnbITHI, WTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HI€AIbHOTO Ta3a, H30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophuvle pabomoi



OrnpeneneHue Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUN 00BhEMa KOMHATHI, JaBJICHUS U TeMIIepaTyphbl
BO3/yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3peKEHHOr0 ra3a.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmonunamuyeckas cucrema. BHYTpeHHsII SHEpPrusi TEPMOJUHAMHUYECKOW CHUCTEMbI M CIOCOOBI €€ W3MEHEHHS.
KonmuuectBo TemnoTrel u pabota. BHyTpeHHsISE HHEpPruss OJHOATOMHOTO WJCAJIBHOrO Ta3a. Buibl Temonepeaavw:
TEIUIONPOBOIHOCTh, KOHBEKIM, U3JTy4EHHUE. Y AeIbHAs TEINIOEMKOCTh BenlecTBa. KoJIMUeCcTBO TEIUIOTHI MPU TEIIONEpeaaye.

[Tonsitue 06 aguabaTHOM mporiecce. [lepBrIil 3akoH TepMoauHaMuKU. [IpuMeHeHne mepBoro 3aKkoHa TEPMOJIMHAMUKU K
usonporieccaM. ['paduueckas naTeprpeTaus padoThI rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIiecCoB B IPUPO/IL.

TennoBeie MamuHbl. [IpUHIUIIBI TEUCTBUS TEMJIOBBIX MamiuH. [IpeoOpa3oBaHus SHEPruM B TEIJIOBBIX MalllMHAX.
Koadpdpumment mnonesnoro nerictBusi TterioBod Mammubl. [lukn KapHo u ero kosdduiueHT moje3Horo aencTBHS.
DKOJIOTUYECKUE MPOOTIEMBI TEIIIOIHEPTETHKU.

TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: JABUTATENb BHYTPEHHETO CropaHusi, OBITOBON XOJOIMUIIbHUK,
KOHJIULIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH dHEPTUU Tela MPU COBEPIICHUH PaOOThI: BHUIET MPOOKU U3 OYTHUIKU MOJ JEHCTBUEM CHKATOTO
BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHON TPyOKe MyTEM TpeHHs (BUICOAEMOHCTPAIINSA).

N3meHeHne BHYTpeHHEN SHEPTUM (TeMIIEpaTypbl) Tea NpU TEeIUIoNepeaye.

OnbIT 0 anrabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenune yaenpHON TEIIOEMKOCTH.

Tema 3. Acpecammnuvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapoobpazoBanne u koHmeHcamws. Vcmapenue u kumeHue. AOCONIOTHaS W OTHOCUTEIbHAS BIIAXKHOCTH BO3JyXa.
Haceiennsiit nap. Y aenbHast TeIioTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT TaBJICHUSI.



Tépnoe Teno. Kpucramnmyeckue u amMopHbie Tena. AHU3OTPONUS CBOMCTB KpHUCTAUIOB. KHJKHE KPUCTAILIBL.
CoBpemenHble Matepuaibl. [InaBiaeHue u kpuctaiu3anus. Y aeiabHas TerioTa miasnenus. Cyomumanus.

VYpaBHeHHE TENIOBOrO OajaHca.

TexHudeckne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU

MOJIyYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOT U H.
Jlemoncmpayuu

CBoliCTBa HACBIIEHHBIX MAPOB.

Kunenune npy noHWKEHHOM J1aBJICHUU.

Cnioco0bl U3MEPEHHUS BIAKHOCTH.

HaGmronenue HarpeBaHus U MJIaBiICHUS KPUCTANIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTaJlJIOB.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne 0OTHOCUTENBHOM BIaXKHOCTU BO3AYXa.

Paznen 4. JiaekTpoguHaMHuKAa

Tema 1. dnekmpocmamuka

OnekTpu3auus Tel. OJEeKTpudyeckuil 3apsa. JlBa BHIa BIeKTpUYECKUX 3apsaoB. IIpOBOIHHMKH, IUANEKTPUKU U
MOJIYIIPOBOJAHUKH. 3aKOH COXPaHEHHUS 3JIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHslil anekTpuyeckuil 3aps. DiekTpuueckoe noje. Hanpsk€HHOCTD
3NEKTpUYECKOro nmoss. [IpuHuun cynepno3unuu 3JIeKTpUYECKUX Noaeh. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTrO TOJIS.

PaGora cun snekrpocratuueckoro moussg. [lorenmman. PasHocte morteHnmanoB. [IpoBOAHWKKM W JMAIEKTPUKUA B
AIEKTPOCTATUYECKOM MoJe. [nanekTpudyeckas NpOHUIAEMOCTb.

OnekTpoéMkocTh. KoHsieHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHIEHCATOpa. DHEPTHUsl 3apsSsKEHHOT0 KOHAEHCATOPA.

TexHnueckne yCTpOMCTBAa U NMPAKTUYECKOE NMPUMEHEHHUE: JIEKTPOCKOM, 3JEKTPOMETP, SJIEKTPOCTATUUECKas 3alluTa,

3a3eMJICHHE JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN amnmapat, CTPYWUHBIN MPUHTEP.
Jlemoncmpayuu



Y CTpONCTBO U IPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE TIOJIE€ 3APSIKEHHBIX TEIL.

[TpoBOHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAW IJIACTUH, PACCTOSIHUA MEXIy HUMHU U
JTBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3Mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toxku 6 paznuunix cpedax

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTpUUeCKOTo Toka. Mctounnku Toka. Cumna Toka. [IocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 y4acTKa LETH.

DNEeKTpUYECKOE CONMPOTHUBJIEHUE. YIEIbHOE CONpOTHBJIEHUE BemiecTBa. llocnenoBaTenbHOE, MapalielbHOE,
CMEILIAHHOE COEIMHEHHNE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [xoyns—JIenia. MomHOCTh 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUjla U BHYTPEHHEE CONPOTHMBICHUE HCTOYHMKA TOKAa. 3akoH OMa Uisl MOJHON (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe 3aMbIKaHue.

DNEeKTpOHHAs] MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHMOCTH COMNPOTUBIEHUS METALUIOB OT TEMIIEpPaTypBhl.
CBepX1mpoBOIUMOCTbD.

DneKTpuuecKuil TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[NonynpoBoguuku. CoOCTBEHHass W MpPUMECHAas MPOBOJUMOCTh TMOJYNpOBOAHUKOB. CBoiicTBa pP—N-mepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PaCIIaBaX 3JIEKTPOIUTOB. DIECKTPOIUTUYECKAS] AUCCOIUALUA. DIEKTPOIIN3.

DIIEKTpUUYECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSTENBHBIN pa3psan. Moinnus. [1na3ma.



TexHudeckue yCTpOMCTBA W TMPAKTUUECKOE NPUMEHEHUE: aMIepMeTp, BOJBTMETpP, PEOCTaT, HCTOYHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE MPUOOPHI, SJIEKTPOOCBETUTENILHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH MO,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKEHMUS.

3aBUCUMOCTh COMPOTHUBJICHUS LWJIWHJIPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOMIAJU TONEPEYHOTO CEUCHHS U
Marepuarna.

CwmerianHoe CoeIMHEHNE TPOBOTHUKOB.

[IpssiMoe wu3MepeHue dIEKTPOABMKYIEH Ccuibl. KOpoTkoe 3amMblKaHME TaJbBAaHUUECKOTO »JJEMEHTa U OIICHKA
BHYTPEHHET'O CONMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH AIEKTPOJIUTOB.

NckpoBoii pa3psia 1 IPOBOJIUMOCTb BO3AyXa.

OHOCTOPOHHSSI IPOBOJIUMOCTH THO/IA.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3ydeHne cMenanHOro COeIMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoaABMIKYIIECH CHUIIbl HCTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUSI.

HaGmonenue snexkTpoiusa.

MexknpeaMeTHbIe CBA3H

N3ydenne kypca ¢usnku 6a30Boro ypoBHs B 10 Ki1acce OCYIMIECTBISIETCS ¢ YIETOM COACPKATEIIBHBIX MEKIIPEIMETHBIX
CBSI3eH ¢ KypcaMH MaTEMAaTHUKH, OMOJIOTHH, XUMHUH, Teorpadu ¥ TEXHOIOTHH.

Meoicnpeomemnvie nonsamus, CBSI3aHHBIE C W3YYEHHMEM METOJ0B HAyYHOTO I1O3HAHUSA: SBJIICHUE, HAY4YHBIH (akT,
rurnoTesa, Guzndeckas BeIMUMHA, 3aKOH, TEOpHUsl, HAOI0ICHHE, SKCITIEPUMEHT, MOJICIUPOBAHUE, MO/JIC]Ib, U3BMEPEHUE.

Mamemamuxa: pellieHHEe CUCTEMbl YpaBHCHHH, JTUHEWHAs (QyHKIHs, mapadoia, runepOoia, ux rpadMKd ¥ CBOMCTBA,
TPUTOHOMETpHUYECKUE (PYHKIIMHM: CHHYC, KOCHHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKICCTBO,
BEKTOPHI U UX MPOEKIIUK Ha OCH KOOPAUHAT, CJIO)KEHUE BEKTOPOB.



buonozus: MexaHnyeckoe NBIXKEHHE B KUBOHM mpupojae, nuddys3usi, ocMOC, TEMI000OMEH >KUBBIX OPraHU3MOB (BHJIbI
TEIJIONEepe1au, TeIJIOBOE PAaBHOBECHUE), DIIEKTPUUECKHUE SIBICHUS B )KUBOUW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE
CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEM M Tra30B, JAJIEKTPUUECKUE CBOWMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IUCCOLMALUS,
raJjbBaHHUKa.

T'eoepaghus; BnaxXHOCTH BO3/lyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBIKEHHUM C HMCIOJb30BAHUEM MEXaHM3MOB, Y4ET TPEHHUS B TEXHUKE, MOJIIUITHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPAHCHHS UMITYJIbCA B TEXHHUKE (pakeTa, BOJOMET U JAPYrue), IBUraTeiib BHYTPEHHErO0 CTOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH TIOTYUYCHHs] COBPEMEHHBIX MaTepUaIoB, B TOM YHUCIIC
HAHOMAaTEpPHaJIOB, ¥ HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB, KCEPOKC, CTPYUHBIM
PUHTED, dJIEKTPOHATPEBATEIIbHBIC MPUOOPHI, TEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPE/JHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «@Pu3nka» Ha ypoBHE cpelHero oOiero oopazoBaHusi (0a30BbIil ypOBEHb) IOIKHO
00ecTeunTh TOCTUKECHHUE CICAYIOMNX TUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHHUS y4eOHOTO mnpeaMera «Dusnkay NOHKHBI OTpakaTb TOTOBHOCTh M CIOCOOHOCTH
oOydJaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEW TO3WIMEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIMH, TO3UTUBHBIX BHYTPEHHHX YOEKICHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO
o01ecTBa, pacHIMPEeHUE KU3HEHHOTO OIMbITa M OIbITAa JEATEILHOCTH B IPOIECCE peai3alldd OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU IESTEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON IMO3UIIUA OOYUAIOMIETOCs KaK aKTHUBHOTO M OTBETCTBEHHOTO YJieHA POCCHICKOIO
00IIIeCTBa;

IPUHATHE TPATUITUOHHBIX O0IIEYETOBEYSCKIX TYMAaHUCTUUCCKUX M JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEILHOCTh B HHTEPECAaX TPaKIaHCKOTO OOIIECTBa, y4acTBOBATh B CAMOYIIPABICHUHU
B 00pa30BaTeIbHON OpPTaHU3aINH;

YMEHHE B3aMMOJICHCTBOBATH C COIIMAIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (YHKITUSIMH M HA3HAUCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh POCCUUCKOM Ipak JaHCKOW MIACHTUIHOCTH, MATPHOTHU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSM POCCHUHCKHMX YYEHBIX B 00JacTH (PU3HKU H
TEeXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:



c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUCCKOTO MTOBECHHS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIMIO M IIPUHAMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSACh Ha MOPaIbHO-HPABCTBEHHBIC
HOPMBI ¥ IEHHOCTH, B TOM YHCJIE B JAEITEIBHOCTH YUEHOTO;

OCO3HAHKE JINYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OyIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIUTAHUS:

HCTETHYECKOE OTHOIIEHHE K MUPY, BKJIFOUas 3CTETHKY HAyYHOT'O TBOPUECTBA, MPUCYILEro (GU3NIECKOI HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

HHTEPEC K pasindHbIM chepaM npodeCCHOHATBHON AEITEIbHOCTH, B TOM YKCJE CBS3aHHBIM C (PM3MKONW U TEXHHKOHM,
yMEHHE COBEPIIIATh OCO3HAHHBIN BEIOOp OyayIe mpodecCHu U pealn30BbIBATH COOCTBEHHBIE )KU3HEHHBIE IIIAHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 001aCTH (QU3UKU HA MIPOTSHKEHUH BCEH JKHU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OPMHPOBAHHOCTH IKOJOTMUYECKOM KYIBTYPhI, 0CO3HAHKE TJI00AILHOI0 XapaKTepa dKOJIOTHIECKHX IPOOIeM;

[UIAHKPOBAHKME M OCYIIECTBICHHE ICHCTBUI B OKPYIKAIOIIEH Cpele Ha OCHOBE 3HAHMS II€JE€H YCTOMYMBOIO Pa3BHTHS
4eJI0BEYECTBA;

pacUINpEHKE OIbITA IeITEIHOCTH DKOJOTMUYECKOM HAIPABIEHHOCTH Ha OCHOBE MMEOIIUXCS 3HAHMIA 110 (DU3HKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (DU3HUYECKON HAYKU;

OCO3HAHKE LIEHHOCTH HAYYHOH HESTEIHHOCTH, TOTOBHOCTH B IPOLIECCE U3YyUCHHS (DU3UKH OCYIIECTBIISATH IPOEKTHYIO H
UCCIICIOBATEIBCKYIO EATEIbHOCTh HHIANBHIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCATbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue AeicTBUA:
CaMOCTOSATEIHHO (POPMYIMPOBATH U aKTyaTM3UPOBATH MPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
ONPEAENATH LENH AEATEIIBHOCTH, 3aaBATh MTAPAMETPBI U KPUTEPUU UX JOCTUKCHHUS;



BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUSI B PACCMATPUBAEMBIX (DU3UUECKUX SIBICHUSIX;

pa3palaTbiBaTh IJIaH pEIICHUST TPOOJeMbl C Y4ETOM aHalv3a HMMEIOIUXCS MATePUANIbHBIX M HeMaTepHATbHBIX
pECYpCOB;

BHOCUTH KOPPEKTHUBHI B ACATEIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJbTATOB LIEJISIM, OLICHUBATh PUCKHU MOCIEICTBUI
NESATENbHOCTH;

KOOPJIMHUPOBATH U BHITIOJHATH Pa0OTY B YCIOBUAX PEATbHOTO, BUPTYATLHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBble nccienoBaTebCcKue 1eiiCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIIFOYEBBIMU MOHATUSIMU U METOJaMU (PU3HUECKON HAYKH,

BJIAJICTh HABBIKAMHU Y4YeOHO-UCCIIEIOBATEIBCKOM U TMPOCKTHOW ACATEILHOCTH B 00JacTh (DU3UKH, CIIOCOOHOCTBHIO U
TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJOB PEIICHUS 3a/7a4 (PU3MUECKOTO COACPKaHUS, TPUMEHECHHUIO Pa3IUYHbIX
METOA0B MO3HAHUS;

BJIa/IETh BUJAMU JIEATEILHOCTH IO TOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIlluy, MPeoOpa30BaHUI0 U PUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX CUTYAIUsX, B TOM YUCJE MPU CO3[JaHUU YUYEOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAATh IPUYMHHO-CIICCTBEHHBIE CBSI3M M AKTyaJM3WpOBaTh 3aJady, BbIABUTAThb THIIOTE3Y €€ pEILICHHs, HAXOAUTh
apryMEeHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEPKIACHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PEUICHNUS;

aHAJM3MPOBATh IOJIYYEHHBIE B XOJ€ PELICHUS 3aJaud pe3yJbTaTbl, KPUTHUYECKU OLEHHBATh WX JTOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B OOPA30BATEIbHON JESITEIILHOCTH, B TOM YHCIE TMPU HU3YyYCHUU
buzuky;

JlaBaTh OIICHKY HOBBIM CUTYAIlUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TIEPEHOCUTH 3HAHMS IO (PU3UKE B MPAKTHUECKYIO 00JACTh )KU3HEAEATETHHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTHHAIBHBIE TTOAXO0AbI U PEUICHUS,

CTaBUTH MNPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ ungopmaumeii:



BIAJCTh HAaBbIKAMU TMONy4YeHUs uHpopManuu (QU3NIECKOTO COAEpX)aHUS W3 HMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIIATh TMOWCK, aHaIW3, CHCTEMATH3aIlMI0 M HWHTEPHpPETAHi0 HHPOPMAIUK pPA3IMYHBIX BUIOB U
dbopm npencTaBIcHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh CpPEJACTBAa HMHQPOPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B PEIICHUW KOTHUTUBHBIX,
KOMMYHUKATUBHBIX M OPTaHHW3AIMOHHBIX 3aJad C COOJIFOJICHMEM TPEOOBAHHMA SPrOHOMHUKH, TEXHHKH OE30MacHOCTH,
TUTHCHBI, PeCypCOCOCPEIKECHHUS, TPABOBBIX M STUYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€301TaCHOCTH;

co3/aBaTh TCKCThI (PU3NYECKOTO COJACPKAHUS B Pa3IUYHBIX (popmaTax ¢ ydéToM Ha3HAuYeHUs WH(DOpPMAIUU U IICJICBOU
ayJIMTOPHUH, BEIOMPAs ONTUMAIBHYIO (DOPMY MPEACTABICHHUS M BU3yaJIU3alliy.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIISITH OOIIEHUE Ha YpOKax (PU3MKHU U BO BHE-YPOUHOU ESITEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYyallui U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMATh M MCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHON U MHANBUAYATbHON pabOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBUI C YU4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH Ka)KIOTO 4jieHa
KOJUIEKTHUBA;

IPUHUMATh LIEJIM COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATh M KOOPJAWHHUPOBATH JACHCTBUA MO €€ JOCTUKEHUIO:
COCTaBJIATh IUIAH ACHUCTBUM, pAacOpelesiaThb POJIU C Y4ETOM MHEHUNM YYaCTHHKOB, OOCYXJAaThb PE3ylbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla M KaXKIOTO ydYacCTHMKA KOMaHABl B OOIIMIA pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE MTPOEKTHI, OLICHUBATH UJICH C TO3UIIMY HOBU3HBI, OPUTUHAIBHOCTH, MMPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIIATh TMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUAX, HOPOSBISITE TBOPYECTBO U
BOOOpakeHHEe, ObITh HHUITHATHBHBIM.



PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATEIbHYIO JE€ATEIbHOCTh B 00JaCTH (U3UKU U ACTPOHOMMH, BBIABIATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEJILHO COCTABJISATH IUJIAH PEIICHUS PacYETHBIX M KAaueCTBEHHBIX 3a/ay, MJIAH BBIMOJIHEHHS MPAKTUYECKOU
paboThl ¢ Y4ETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUH;
J1aBaTh OLICHKY HOBBIM CUTYalUsIM;
pacIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUMH;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO JSPYIUIMUA B 00JacTH (PU3UKH, TMOCTOSHHO IIOBBINIATH CBOU
00pa30BaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, 3MOIIMOHATIbHBIN HHTE/JIEKT:
JaBaTh OLICHKY HOBBIM CUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JAESITEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJIsIM;
BJIJIETh HABBIKAMM I103HABATEIBHON peIIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUIM U MBICIUTENIBHBIX IPOLIECCOB,
UX pPe3yJbTaTOB U OCHOBaHUM;
UCMOJIb30BaTh NPUEMBI PeQIIEKCUHN I OLIEHKU CUTYalH, BHIOOpa BEPHOTO PEIICHUS;
YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHHUMATh PELIEHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U APTYMEHTBHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB AEATEIbHOCTH;
IIPUHUMATH Ce0sl, IOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,
IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;
IIPU3HABATh CBOE MIPABO M MPABO APYIMX HA OIIMOKH.
B mporuecce AOCTHXKEHUS TUYHOCTHBIX PE3yNbTaTOB OCBOEHUS MPOrpaMMBbI MO (PU3HKE AJI YPOBHS CPEIHETO OOIIEero
00pa3oBaHUs y O0YUAIOIINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA MHTEIUIEKT, MPEANONaralonui chopMrupoBaHHOCTE:



CaMOCO3HAHUS, BKJIIOYAIOLIEIO CIOCOOHOCTh IMOHUMAaTh CBOE 3MOLMOHAJIBHOE COCTOSHUE, BHJETh HAIpPaBJICHMUS
pa3BUTHs COOCTBEHHOMN YMOLIMOHAIBHOM cepbl, ObITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMS, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHUE NIPUHMMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE,
CIIOCOOHOCTD aJJalITUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM U TIPOSBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOYAIOMIEH CTpEeMJIEHHE K JOCTM)KCHHMIO LIEM U YCIEeXy, ONTUMH3M, UHHUIIMATHUBHOCTD,
yYMEHHE JIeWCTBOBATH UCXO/Isl U3 CBOMX BO3MOKHOCTEM;

SMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh IMOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYIMX, VYYUTBIBaTh €ro IpH
OCYILECTBIEHUH OOIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATh OTHOIICHHS C JPYTUMHU JIOJbMHU, 3a00THUTHCA,
NPOSIBIIATh UHTEPEC U pa3peiiaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOydenus B 10 kjacce npeaMeTHbIe pe3yabTaThl Ha 0230BOM YPOBHE JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH
y 00yJaronuxcst yMEHUM:

JIEMOHCTPUPOBATh HA MpPUMEpax pojb U MecTo (GU3UKH B (GOPMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI MHpA, B
Pa3BUTHUHU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B IPAKTUUECKOU AEATEIbHOCTH JIFOIECH;

YUHUTHIBATh TPAHMIIBI MPUMEHEHUS M3YyYCHHBIX (DU3MUECKUX MoOJeNiel: MaTepHalbHas TOYKA, WHEpIHUAJIbHAs CHUCTEMa
oTcuéra, abCOJMIOTHO TBEPAOE TENO, UACATBHBIN Ta3, MOJEIU CTPOCHUS Tra30B, KUIAKOCTEW M TBEPIABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHn: (PU3NIECKUX 33714,

pacno3HaBaTh (U3MUYECKHE SIBICHUSA (TPOIECCH) M OOBACHITH MX HAa OCHOBE 3aKOHOB MEXaHHUKH, MOJICKYJSPHO-
KUHETUYECKOW TEOPUU CTPOECHUS BEIIECTBA U SJIEKTPOAUHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEUHOE
JBID)KEHHE, CBOOOIHOE MMaJICHUE TEJI, IBUKECHHUE 0 OKPYKHOCTH, MHEpLHMS, B3aumoaeicTBue Tei, nuddys3us, 6poyHOBCKOE
JIBUKEHHE, CTPOCHHUE MXUIKOCTEH W TBEPABIX TeJN, W3MEHEHHE 00bEMa TeNn MpPU HarpeBaHUU (OXJIAKJECHHH), TEIUIOBOE
paBHOBECHUE, UCTIAPEHUE, KOHACHCALUS, IUIABIICHUE, KPUCTAIIIN3AlUs, KUIIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE JIaBICHUS



ra3a IpH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMH COCTOSIHUS Ta3a B M30IMpOIleccax, AIEKTpHU3alus
TEJ, B3aUMO/ICHCTBHE 3apsI0B;

OMUCHIBATh MEXaHUYECKOE JBIKECHUE, UCTIONL3Ys (M3NUYECKUE BEIUYMHBI: KOOPAMHATA, MTyTh, IEPEMEIIEHUE, CKOPOCTb,
YCKOpEHHUe, Macca Teja, CUjia, UMIYJbC Teja, KHHETUYecKash PHEeprus, MOTEHIMaIbHasl SHEpPrusi, MexaHudeckas paboTa,
MEXaHUYecKasi MOIIHOCTh, MPU OMUCAHUM TMPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICT MCIOIB3YEMbIX BEIUYUH, HX
0003HaYEeHUS U €IUHUIIBI, HAXOAUTH (DOPMYJIbI, CBA3bIBAIOIINE JAaHHYIO (DU3NUECKYIO BEIMUMHY C IPYTUMU BEJIMYUHAMU;

OMUCHIBATh U3YYEHHBIC TEIJIOBBIC CBOMCTBA TEN M TEIJIOBBIC SBICHUS, MUCIOJIb3YS (PU3HUECKHE BEIUYUHBI: JIaBICHUE
raza, TeMIeparypa, CpeaHssl KUHETHYECKas DHEPTHs XaOTHYECKOTO JBIKCHHUS MOJICKYJ, CpPeIHEKBaJpaTH4YHAs CKOPOCTh
MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora raza, KOAIQ(PUIMEHT TMOJIE3HOTO JCHCTBUS TEIJIOBOTO
JIBUTATENISI; TPU OINHUCAHUM TPABUIBHO TPAKTOBATh (DU3WYECKUN CMBICT HUCIIONB3YEMbIX BEJIWYMH, MX OOO3HAUYCHUS H
€IMHUIIBI, HAXOUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (U3UYECKYIO BETUYMHY C IPYTUMHU BEJIMUHNHAM;

ONKCHIBATh W3YYCHHBIC JIIEKTPUYECKHE CBONCTBA BEIIECTBA U DIIEKTPUYECKHE SIBJICHUS (TPOIECCHI), HCIOIB3YS
¢uznueckre BEIMYMHBI: SJIEKTPUUYECKUN 3apsij, JJIEKTPUUECKOe TMoje, HampsDKEHHOCTh TOJs, TMOTEHIMAN, Pa3HOCTh
NOTEHIIUAJIOB; MPHU OMHCAHUM TMPABUIBHO TPAKTOBATh (DU3MYECKUN CMBICT MCIIOIB3YEMbIX BEIUYHMH, WX OOO3HAUYCHUS U
€AMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYUHY C IPYTUMU BETUUHMHAMMU;

aHANMM3UPOBATH (U3HUECKHE MPOLECCHl U SBJICHUS, UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, |1 u Il 3akonbr HeloTOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKON SHEPTUM, 3aKOH COXPAHCHUS UMIYJIbCa, MPUHITUIT
CYNEpIO3UIIMA CHJI, TPUHIUIT PABHOMpPAaBUS HHEPUUATIBHBIX CHUCTEM OTCUETa, MOJEKYJSIPHO-KMHETHUYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, Ta30BhIE 3aKOHBI, CBSA3b CPEAHEN KHHETUYECKON IHEPTUHU TEIJIOBOTO JABMXKCHHSI MOJIEKYJI C a0COIOTHOU
TEMIIEpaTypoOil, MEPBbIM 3aKOH TEPMOIAMHAMHKHU, 3aKOH COXPAHEHMS JIIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3ToMm
pas3nuYaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MAaTeMaTHYeCKOe BBIPAXKEHUWE M YCIOBUA (TpaHUIbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIIMITBI JEUCTBUS MAIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBHUS HX
0€30macHOT0 MCTOIL30BaHNS B TIOBCETHEBHOM JKU3HMU;



BBINIOJIHATh SKCHEPUMEHTHI MO HMCCIEIOBAHUIO (PU3NYECKUX SIBICHUM M TPOIECCOB C HUCIHOJb30BAHUEM MPSIMBIX U
KOCBEHHBIX HW3MEpPEHUH, Mpu 3ToM (OPMYIMPOBATH NpoOJeMy/3afady W TUIOTE3y y4eOHOro HSKCIIEpUMEHTa, COOMpaTh
YCTAaHOBKY M3 MPEJI0KEHHOT0 000pYy10BaHUs, IPOBOJIUTD ONBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYLIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYUH, MPU 3TOM BBHIOMPATH ONTHUMAIbHBIA CIOCOO
U3MEPEHUs U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCIJIEIOBAaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMM BEJIMYMHAMU C HMCIHOJb30BAHUEM MPSIMBIX M3MEPEHHH, MpPU 3TOM
KOHCTPYUPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOIUI U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmro1aTh npaBuiia 0€30MacHOro TpyJa MpU MPOBEIEHUH UCCIEIOBAaHUN B paMKax y4eOHOTO SKCIepUMEHTa, yueOHO-
UCCJIEIOBATEIbCKON U TMPOEKTHOM JEATETbHOCTH C HCIIOJIb30BAHUEM M3MEPHUTENBHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000py10BaHMS;

pelaTth pacu€THbIEC 3aJa4M C SIBHO 3aJJaHHON (PU3NYECKONW MOJIENbI0, UCHOJb3Ysl (U3NYECKUE 3aKOHBI U MPUHIUIIBI, HA
OCHOBE aHaju3a YCJOBMs 3aJayd BBIOMpPATh (PU3NYECKYIO MOJEINb, BBIACIATH (DU3MUECKHE BEIMYMHBI U (HOPMYIIBL,
HEOOXOAMMBIE JUIsl €€ pEeLIeHUs,, MPOBOAMTh Pacy€Tbl M OLIEHMBATH PEAJBHOCTh MOJYYEHHOIO 3HAYEHUS (PU3NYECKOU
BEJIMYUHBL;

pelaTh KaueCTBEHHBIE 3aJjaud: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUMBYIO LEMOYKY PaCCykIECHUH C OMOpod Ha
U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

UCMOJb30BaTh IPU PEIIEHWH Y4YeOHBIX 3aJad COBPEMEHHblE WH(GOPMALMOHHBIE TEXHOJOTHMH [UIsl IIOMCKa,
CTPYKTYpUpPOBaHUS, MHTEPIPETALUN U TNPEACTABICHUS Yy4eOHOM M HayYHO-TOMYJISIPHOM HHGpOpManUH, MOJIYYCHHOH W3
pa3IMYHBIX UICTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIy4aeMy0 HH(POpMaIIHIo;

IPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHE MPOILIECCOB
OKpPYXAIOILIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XHU3HU I oOecrieueHus: 0e30MmacHOCTH IpH
oOpallleHuH ¢ MpubopaMu U TEXHUYECKUMHU YCTPOUCTBAMU, JJII COXPAHEHUS 3710POBbS M COOJIIOICHUS HOPM IKOJIOTUIECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TpyIIE C BBINOJIHEHUEM Pa3IMYHBIX COLUMAIBHBIX POJIEH, MIaHUPOBATh PabOTy TPYMIbl, PALMOHAIBHO
pacnpenensaTh 00s3aHHOCTH W IUIAaHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTYalHUAX, aJ€KBATHO OLEHUBATH BKJIaj]
KQ)KJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIICHHE pacCMaTPUBAEMON MTPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunsie MGT(})/I);I)I HO?I,)HapHI/HI 1 1.09 bubmmorera [JOK
i ' https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u MecTo pusuku B

5 (hopMUpPOBaHUHN COBPEMEHHOM 1 6.09 bubmuorexa [JOK
HAay4YHON KapTHHBI MHpPa, B ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKECHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 8.09 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocTh, ' https://m.edsoo.ru/ff0c3508
YCKOPEHHE
PaBHOMEpHOE NpAMOJIMHENHOE bubnuoreka [JOK

4 1 13.09
IBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 15.09 bubnunoreka [JOK
JIBU>KEHUE ' https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKopeHue 1 50.09 bubmuoreka [JOK
CBOOOIHOTO IMTaCHUA ' https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe n1BUXKEHUE.

7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 22.09 bubmorexa HOK

P ' https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOCUTENBHOCTH ["anunest. 1 27.09 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiit 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

9 CYyIepro3uIuu cuil. Bropowu ?aKOH 29.00 httos://m.edsoo.ru/ff0c3bes
HerotoHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HeroTona nis 410 bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsKecTH. [lepBas kocmudeckas 6.10 brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec 11.10 bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuina cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I 13.10 bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpaliaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 18.10 bu6mmoreka [IOK
MowmenT cunbl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. 20.10 bubnnoreka [JOK
Wmiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON 25 10 bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanpHas sHeprus. 27.10 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

8.11

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnas pabota «MccnenoBanue
CBs3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHWYECKOH SHEePTHH TeJla Ha
MIPUMEpPE PACTSHKEHUST PE3HHOBOTO
KTyTa»

10.11

20

KonTtponsHas paboTa o Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

15.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

17.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3alMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

22.11

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

24.11

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp

29.11



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBuenue MKT 012 https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEN KUHETUYECKOM SHEPruun 8.12 bubnuorexa [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHa. ["a30BbIC 3aKOHBI 13.12
JlabopaTtopHnas paborta «lccnenoanue
28 3aBHCHMOCTH MEXy TTapamMeTpamMu 15.12
COCTOSIHUS Pa3peKEHHOT0 Ta3a
29 H3omporiecchl B UI€allbHOM ra3e u ux 20.12 bu6moreka [IOK
rpaduyeckoe npeacTaBieHNue https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 crroco0n1 e¢ m3meHenus. KoamdaecTBo 9.1 bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEaTLHOTO
raza
bu6mmoreka [IOK
31 Buget Tewiomepe aii 2712 https://m.edsoo.ru/ff0c5¢36
Y nenpbHas TEIIOEMKOCTh BEIleCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu 29.12
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIN Mpoiecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO 10.01 bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOGpatumocTs nporieccoB B 12.01 bubnuoreka [IOK

npupoje. Bropoi 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TCPMOJUHAMHUKN

[Tpunnun nevicteus u KII/ TerumoBoi

bubmuoreka [JOK

35 17.01
MAaITHHEI https.//m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 19.01

37 DKoorudyeckue mpooIeMbl 5401
TETIOIHEPTEeTHKH

38 O6o0matomuii ypok «MoJtekynsipHast 2601 bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI ' https://m.edso0.ru/ff0c6938
KonTponsnas pabora no teme Bu6 LIOK

HOIMoTEKA

39 Moue a 3uka. OCHO 31.01
«Monexymapras pusmx HOBE! https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. 202 bubnuoreka [IOK
Hcnapenue U KHNEHHE ' https://m.edsoo0.ru/ff0c63b6
AOcCoIIIoTHAs. 1 OTHOCHUTEIIbHAS

41 BIaKHOCTB BO34yXxa. HachleHHbIi 9.02 bubmorexa [OK

A% - ' https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
amopdHbIe Tela. AHU30TPOITHS bubnuoreka [JOK

42 ~ 14.02
CBOMCTB KpHCTasuioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIC MaTePHATBI
[TnaBneHne U KpUCTAIU3AIHA.

bubmuoreka [JOK
43 V nenpHasg TEIUIOoTa IJIaBJIEHUS. 15.02
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubmuoreka [JOK
44 VYpaBHEHUE TEIIOBOro OajaHca 21.02
p https://m.edsoo.ru/ff0c6820
DnexTpu3aius Tel. INeKTPUIECKUN Eufs OK
45 3apsa. JIBa BUIa SIEKTPUUECKUX 23.02 nbsmorexa L

3aps/I0B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKH, TUATEKTPUKU U

46 HOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS 28.02 bubmorexa LIOK
yip ) p ' https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiia
B3aumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU 1.03 bubnmorexa LOK
Y : P ' https://m.edsoo.ru/ff0c6ces
3apsiy
Hanpsisk€HHOCTB IEKTPUYECKOro
nons. [IpuHnmn cyneprnosunun bubnnorexa [JOK
48 . 6.03
BNEKTPUYECKUX noseu. JInnun https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
Pabota crit 3IeKTpOCTaTHIECKOTO Eut 10K
nonmoTexa
49 nois. [lorenmuman. PasHocts 8.03
1 https://m.edsoo.ru/ff0c6f00
IMOTEHIIHATIOB
[TpoBOAHWKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE 13.03 bubmorexa [OK
P ' ' https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexrpoeMkocTs. KoHIeHcaro 15.03
p s p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH IIJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO 20.03 Eubmorexa HOK
pa- p p ' https://m.edsoo.ru/ffoc72c0
KOHJICHCaTopa
JlaboparopHas pabora "U3smepenue
53 PaTOPHA P pet 22.03
ANEKTPOEMKOCTH KOHCHCATOpa
[IpuHUMI IEHCTBUS U IPUMCHECHHE
KOHJICHCATOPOB, KOMHPOBATHHOTO
54 anmnapara, CTpyHHOTO IIPUHTEpA. 3.04

DeKTpocTaTHUecKas 3alluTa.
3azeMiIeHHE HIIEKTPOIPUOOPOB



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

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4JacTKa enu

5.04

56

[locnenoBarenpHOE, NapauIEIbHOE,
CMEIIAHHOE COEUHEHHE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3yueHne cMemaHHOro COeAMHEHUS
PE3UCTOPOB»

10.04

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOILTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenmna

12.04

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma Juis TOJTHOH (3aMKHYTOH)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJ1C ucTouyHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS)

17.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIpOBOIUMOCTh

19.04

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

24.04

61

[TomynpoBoAHUKY, X COOCTBEHHAS U
IIpUMecHast MpoBoAUMocTh. CBOMCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOopsI

26 .04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

QHCKTpI/ILIeCKI/II/IV TOK B paCcTBOpax u
paciiiaBax 3JICKTPOJIHUTOB.

3.05

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTPOTUTHYECKAS TUCCOIHALIUS.
DIeKTponan3

DNEeKTPUYECKUU TOK B razax.

CaMOCTOSITeNTbHBIN U bub6mmorexa [{OK
63 . 1 8.05
HECAMOCTOSITENbHBIN pa3psia. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 10.05 bubnnorexa [JOK
npuMeHeHue. [IpaBuita TeXHUKH ' https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 O6o0maromuii ypok 1 15.05 bubmuorexa [JOK
«ONEKTPOIMHAMHKA ' https://m.edsoo.ru/ff0c88be
KonTponbnas paborta o teme
«9nekrpocraruka. [locTossHHBIN bubnuoreka [IOK
66 . 1 17.05
31eKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBHbliit ypok. KonTposibHas bubnuoreka [IOK
67 1 22.05
pabora 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIit ypok. O600maromui ypok 1 24,05 bubnuoreka [JOK
no temam 10 kiacca ' https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Cotckuit H.H. non penakuueit [lapdhentseBoit H.A., AkiinonepHoe
obmectBo «M3narensctBO «IIpocBenienue»
METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

®dusuka. 10 knacc. Jlumaktuyeckue kapTouku-3aaanus (aBTopel M. A. Ymakos, K. M. Yirakos).

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

1 http://nsportal.ru - coruanbHas ceTh paboTHHKOB oOpa3oBanwms. 2 http://markx.narod.ru/pic/ - ¢pusuka B mkose.

3 http://festival.1september.ru/articles/ - dbecTuBanp megarornyecKux uac

«OTKpBITBHIA YPOK».

4 http://www.fizika.ru/ - caiit ast yuureneid ¢pu3uku u ux yaeHukon. 5 http://www.physics.ru/ - matepuans o ¢pusuke.
6 www . ege .edu.ru - madopmanmonHslii mopran EID.

7 http :// school - collection . edu . ru / - equnas koyutekmust [IOPoB






