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IHHOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO 00I1IeT0 00pa30BaHMs COCTaBJIeHa HA OCHOBE MOJIOKEHUIM U TPeOOBAHMIA
K pe3yjbTaTaM OCBOCHHS Ha YyriayOJEHHOM YpPOBHE OCHOBHOW 00pa3oBaTENbHOW MporpaMMsbl, mpencraBieHHbIX B OI'OC
00O, a Takxe ¢ yu€toMm (enepaibHON pabouel mporpaMMbl BocnuTanus U KoHneniuu npemnoiaBanusi yaeOHOTo npeamMera
«Dusukay.

Conepxanue nporpaMMmbl MO (U3MKE HAIMpPaBICHO Ha YAOBIETBOPEHHE IMOBBIIMICHHBIX 3alPOCOB O0yYaroluXcs,
cTpemsuxcs K 0osee riry0OKOMy OCBOECHUIO (PU3MUYECKUX 3HAHUM, U Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOyuaromuxcsi. B mporpamme 1no ¢u3uKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4Y€OHOTO TpeAMEeTa B peaiu3aiuu TpeOoBaHUM
®I'OC OOO k nmIaHUPyEeMbIM JUYHOCTHBIM U METalpeAMETHBIM pe3yJibTaTaM OOY4YEHUs, & TAKKE MEXIPEIMETHBIE CBS3H
€CTECTBEHHO-HAYYHBIX YU€OHBIX IPEAMETOB HA YPOBHE OCHOBHOT'O O0OIIEr0 00pa30BaHMUs.

[Iporpamma mo (u3MKe yCTaHaBJIMBAET paclpejielieHne y4yeOHOTO MaTepualia mo rojaM oOydeHus (1o Kiaccam),
IIpeJIaracT MPUMEPHYIO MOCIEA0BATEIILHOCTD U3YUEHUS TEM, OCHOBAaHHYIO HA JIOTMKE Pa3BUTHS IPEIMETHOTO COAEPIKAHMUS
U yu€Te BO3paCTHBIX 0COOEHHOCTEN 00yYarOIIUXCsl.

[IporpamMma mo ¢usuke paszpaboTaHa C LEJIbIO OKa3aHUS METOJIMYECKOW IMOMOIIM YUYHUTENI0 B CO3JIaHUU pabouei
MPOTPAMMBI 110 y4eOHOMY MIPEAMETY.

®duszuka S[BIAETCA CUCTEMOOOPA3YIOIUM JJII €CTECTBEHHOHAYUHBIX YYEOHBIX IMPEIMETOB, MOCKOJIBbKY (U3NYECKUE
3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMHUEH, ONOJIOTHEHN, acTpoHOMUEH U (hHU3UUECKOil reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpA, MPEAOCTaBIsA€T HauboJiee siCHble 00pa3lbl MPUMEHEHHUS] HAYyYHOTO
METO/1a MO3HAHMS, TO €CTh CIIOCO0A MOJYUYEHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 rIaBHBIX 3a4a4 (pU3MYECKOro 0Opa3oBaHUs B CTPYKType 00IIero oOpa3oBaHHs COCTOUT B (DOPMHUPOBAHHU
€CTECTBEHHO-HAYYHOI rpaMOTHOCTH U MHTEPECA K HAyKe Yy 00y4aroluxcsl.

N3yuenue ¢u3nku Ha yriiyOJEHHOM ypOBHE MpPEAINojaraeT yBEPeHHOE BIIaJIEHUE CIEIYIOIMMU KOMIIETEHTHOCTSIMH,
XapaKTEPU3yIOUIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS;

OLICHHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEIOBAHNUS;

MHTEPIPETUPOBATH JAHHBIE U UCIIOJI30BATh HAYUHBIE I0KA3ATEIbCTBA IS [TOJIyYEHHS BBIBOJIOB.

enn u3yueHus (U3MKM Ha YPOBHE OCHOBHOrO 00Iero ooOpaszoBaHusi ompezeneHbl B KoHIenuuu npenogaBaHus
yueOHoro mpeamera «@Pusuka» B 00pazoBaTeNbHbIX opranm3anusx Poccuiickoii ®deneparu, peaqu3yrOIMMUX OCHOBHBIC



o01eo0pa3oBaTebHbBIE MPOTPaMMBI, yYTBEpKAEHHON pemeHneM Kosuternn MuHucTEpcTBa TpOCBemIeHus Poccuiickoit
®enepanuu (mpotokon ot 3 nexadpst 2019 r. No [1K-4BH).

[enw n3ydeHus: GU3UKN Ha YIITyOJIEHHOM YPOBHE:

pa3BHUTHE WHTEpPECa U CTPEMJICHHS O0yJaIONINXCs K HAyYHOMY M3yYEHHUIO MMPUPOIBI, Pa3BUTHE X WHTEIJICKTYabHBIX U
TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUN O HAYyYHOM METOJAC IMO3HAaHWS W (OPMHUPOBAHWE WCCIICIOBATEIHCKOTO OTHOIICHUS K
OKPY KaIOIIUM SIBIICHUSIM;

dbopMHEpOBaHE HAYYHOTO MHUPOBO33PEHHS KAaK pPe3yibTaTa M3yYCHHS OCHOB CTPOCHHUS MAaTepuu W (PyHIaMEHTATbHBIX
3aKOHOB (PU3HKHU;

dbopMHupOBaHE YMEHUN MPUMEHITh (DU3UYCCKUE 3HAHUS M HAYUYHBIC JOKA3aTEIhCTBA NI OOBSICHEHUS OKPYKAFOIINX
SIBJICHU;

dbopmMHpoBaHUE TIPEACTABICHUM O POIU (GUBUKHU JJII PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cpepax Oyayiiel mpodecCHOHANIbHON JESTENbHOCTU, CBI3aHHON ¢ (PU3UKOM,
MOJATOTOBKA K JalbHEHIIEeMy 00YUYEHHUIO B 3TOM HalpaBJICHUH,

(dbopMHpOBaHKE TOTOBHOCTH K JAJIbHEHUIIIEMY M3YUYEHUIO (PU3UKHU Ha YTITyOJIEHHOM YPOBHE B PaMKax COOTBETCTBYIOIIMX
npoduseli 00yuyeHHs Ha YpOBHE CpeIHEro o01ero oopa3oBaHusl.

JlocTrkeHrue ATUX I1IeJie MmporpaMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO 0OIlero oOpa3oBaHHUs 0OecreurBaeTCs
pEIIeHrEM CIEeIYIONINX 3aau:

MpuoOpeTeHNEe 3HAHWK O JUCKPETHOM CTPOCHHHM BEIIECTBA, MEXAaHWYECKUX, TEIJIOBBIX, JJICKTPOMATrHUTHBIX W
KBAHTOBBIX SIBJICHUSX;

MpuoOpeTeHNE YMEHUI aHATM3UPOBAaTh U OOBSICHATH (PU3NUYECKUE SIBJICHHUS HA OCHOBE M3yUYCHHBIX (PM3MUECKHUX 3aKOHOB
Y 3aKOHOMEPHOCTEM;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX U KAYECTBCHHBIX 33/1a4, TPEOYIOIMINX CO3JaHUs U MCIIOIb30BaHUS (U3UICCKUX
MOJIeJICH, BKJIFOUasi TBOPUYECKUE U MTPAKTUKO-OPUEHTHPOBAHHBIC 3a]1a4H;

Pa3BUTHE UCCIIEIOBATEILCKIX YMEHUN: HAOMI01aTh SIBJICHUS U U3MEPATh (DU3NYECKUE BEIIMYUHBI, BBIIBUTATh TUIIOTE3bI
W Tpenjarath SKCIEPUMEHTAIBHBIE CHOCOOBI WX TMPOBEPKU, TUIAHUPOBATH W TPOBOIUTH OIBITHI, IKCIIEPUMEHTATIbHBIC
MCCJIEIOBAHMSI, AHAJIM3UPOBATH MOTYUYEHHBIC TAHHBIE U JIeJIaTh BHIBOJIBI;



OCBOEHHE MPUEMOB PabOTHI ¢ HHpoOpMaIend (U3HMYECKOrO COJepKaHWs, BKIIOYas WH(POpPMAIMI0O O COBPEMEHHBIX
JTOCTHKEHUAX (DU3UKHU, MHTEPIPETAIMS U KPUTHYECKOE OlleHHBaHUEe HH(pOopMaIy;

3HAKOMCTBO cO cdepamu mpodeccHoHaIbHON JeATeNbHOCTH, CBSI3aHHBIMH C (DU3UKOM, MU COBPEMEHHBIMH
TEXHOJIOTUSIMHU, OCHOBAaHHBIMHU Ha JIOCTHIKEHUSIX (PU3MUECKON HAYKH.

Ha uzyuenne ¢pusuku (yriyOonEéHHBIA YPOBEHb) HA YPOBHE OCHOBHOTO 0011ero oOpa3zoBanusi oTBoautcs 340 yacos: B 7
kiacce — 102 4gaca (3 yaca B Henento), B 8 kitacce — 102 4Jaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4yaca B HEJIEINIO).

B cBs3u ¢ kanengapasiM yueOHbIM rpadpuxkom MBOY OCOI Ne 1 va 2025-2026 yueOHbIii roa:

B 7 «b» xiacce — 100 gacoB. M3y4yenne nporpaMMHOTO Mareprajia MPOUCXOJNT 3a CYET YIUIOTHEHUS COIEPKaHUA U
o0benuHeHus: ypokoB «Pabora ¢ Ttekctamu mo teme «CTpoeHue BemiecTBa» u «Pabota ¢ Tekctamu mo teme «Cuiibl B
npupoze», «Pabora ¢ Tekcramu no teme «JlaBneHue TBEPABIX Tell, KUAKOCTEH M ra3oB» U «Pabota ¢ Tekctamu mo teme
«OHeprus. [IpocTele MEXaHU3MBLY;

B 8 «b» knacce — 101 yac. M3ydyeHne nporpaMMHOro Marepuaia MPOUCXOAMUT 3a CUET YIUIOTHEHMS COACPKAHUSA U
oObenuHeHus: ypokoB «Pabota ¢ Texcramu mo teme «IlocTosTHHBIN AnekTpuueckuii Tok» u «PaboTa ¢ TeKCTaMu MO TeMe
«MarHuTHbI€ SIBIICHUS U 3JICKTPOMArHUTHAsI UHIYKIUS.

B 9 «A» knacce — 134 yac. M3ydyeHune nmporpaMMHOro mMaTepuaja MPOUCXOIAUT 3a CUET YIUIOTHEHHs COAEp)KaHUS U
obbennHEeHUs YPOoKOB «Pabora ¢ Tekctamu 1o TeMe «3aKOHBI COXpaHEHUs B MexaHuke» U «Koaebanus u BOJHBDY, «PaboTa ¢
TekcTamu 1o TeMe «CBeToBble siBlieHUs» U «KBaHTOBas U anepHas Gusnkay.

@OopMBI TEKYIIETO KOHTPOJIS:

— YCTHBIN KOHTPOJIb: OTBET HA MOCTABJICHHBIN BOMPOC, pa3BEPHYTHIN OTBET IO 33JJaHHON TEME; YCTHOE COOOIIEHNE
(moksan) mo M30paHHOM TeMe; KOMMEHTUPOBAaHUE (aHANU3) YUEOHBIX CUTyalui; 3ammuTa pedepara, MpoeKTa (TBOPUECKOM
paboThl);

—  NHUCbMEHHBIA KOHTPOJb: YNPAXKHEHUS; KOHTPOJbHBIE, CAMOCTOSATENIbHbIE, Ja0OpaTOpHbIE W MPAKTUUYECKUE
paboThl, pellieHue 3a1a4 C 3aIUChI0 PEIIECHNUs; BHIIIOJHEHNE TECTOB; OLICHUBaHHE MUCbMEHHOM JOMalIHe paboThl; CO3/1aHne
Mpe3eHTALNU U APYTUE BUABI pabOT, pe3yabTaThl KOTOPBIX MPECTABISAIOTCS B MUCbMEHHOM (HATJITHOM) BUJE.



COIEPXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUU OKPY/KAI0IEro MUpa.

®duzuka — Hayka O Mpupoje. SABiIeHUs mpupoibl (IEMEHTHI COJEp KaHUs, BKIIOYAIOUIUE MEXKIPEIMETHBIE CBS3H).
PuU3NYECKUE SIBICHUS: MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BennuuHbl. PazmepHocts. Equnauiel pusndeckux BenuuuH. M3mepenne (U3M4ecKux BEIUYUH. JTAJIOHBI.
Ousnueckue npudopel. Ilena npenenus. Ilorpemnocts usmepenuit. IlpaBuna Oe3omacHoro Tpyna npu padbote C
nabopaTopHbIM 000pyAoBaHuEM. MexIyHapoaHas cucteMma enuHull. [lepeBos BHeCcUCTEMHBIX enUHUI] B equHulibl CU.

Kak ¢u3suka u npyrue ectecTBEHHbIE HAYKH U3y4aroT Npupoay. EcTrecTBeHHO-HayYHbI METO TO3HAHUs: HAOI0IEHNE,
MIOCTAHOBKAa HAYyYHOI'O BOIIPOCA, BBIABMKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBICHEHHWE HAOII0JAEMOro
apienust. Onrcanve GU3NYECKHUX SBJICHUN ¢ TOMOILBIO MOJIETIEH.

Jemoncmpayuu.

MexaHudeckue, TEIIOBbIE, JJIEKTPUYECKAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

dusznyeckue NpudOPsI U MpoIeypa NPSIMbIX U3MEPEHUH aHAIOTOBBIM U IU(GPOBBIM PUOOPOM.

Jlabopamopnwie pabomel u onvimol.

Onpenenenre UEeHbI AeIEHUs MIKaJIbl K3MEPUTEIBLHOTO MpHoopa.

N3mepenue paccTosiHU.

N3mepenue miomaan 1 o0béMa. MeTo 1 ImajieTKu.

N3mepenne BpemeHu.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Omnpenenenue pa3MepoB MaibIX Tesl. MeTol psiioB.

[IpoBenenune uccineAoBaHUs MO MPOBEPKE TMMOTE3bl: AAIBHOCTh MOJIETA IHIapUKa, MYIMIEHHOrO TOPU30HTAIBHO, TEM
0oJblIe, YeM 0OJIbIIE BBICOTA MTyCKA.

Pa3zpnen 2. IlepBoHayasibHbIe CBEACHUS O CTPOCHUH BelLIeCTBA.

Crpoenue BellecTBa: aTOMbl U MOJIEKYJbI, MX pa3Mepbl U Macchl. ONBITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE
BEILECTBA.



JIBrxkenue dyactuil BemniecTBa. CBs3b CKOPOCTH JBWXKEHHMS YacTHUIl C TemiepaTypoill. BbpoyHOBckoe BH>KEHHE.
Huddysus. BzaumoaencTBre yacTUI] BEIIECTBA: TPUTSHKEHUE U OTTAIKUBAHUE.
ArperatHble COCTOSIHHMSI BEILIECTBA: CTPOCHHUE Ta30B, XKUAKOCTEH W TBEPHABIX (KpUCTAUTMYECKUX) Ted. B3auMmocBs3b

MCIKIAY CBOMCTBAMU BCHICCTB B PA3HBIX arpCraTHbIX COCTOSHHAX U UX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHoCcTH
arperaTHbIxX COCTOSIHMI BOJBI.

Jlemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUSI.

Habmronenune nuddysumn.

HabGnronenue siBneHuil, O0bSCHAIOMMXCSA MPUTHKEHUEM WM OTTAIKMBAHUEM YaCTHUIL BEILIECTBA.

Jlabopamopnwie pabomul u onvimol.

Onenka AuaMeTpa atoma METOA0M PsIIOB (C UCIIOJIb30BaHUEM (hoTorpaduii).

OnbIThI 10 HAOTIOAEHUIO TEIJIOBOIO PACILIMPEHUS Fa30B.

OMnBITH IO OOHAPYKEHUIO IEUCTBUSI CUIT MOJICKYJIIPHOTO MPUTSHKEHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/IelCTBHE TeJl.

Mexannueckoe asmwxkenue. [lyte u nepemenienue. PaBHomepHoe u HepaBHOMepHOe JBHkeHHe. CBOOOJHOE MajeHue
KaK IPUMEP HEPABHOMEPHOTO ABMKEHUS Tesl. CKopocTh. CpellHsas CKOPOCTh IPY HEPABHOMEPHOM JIBM)KEHUH. Pacuér mytu u
BPEMEHHU JIBUKCHMUSL.

I'paduxu 3aBHCHMOCTEN BEIWYWH, ONMUCHIBAIOLIMX JBHKEeHHE. OOIMe TOHATHS 00 OTHOCUTENBHOCTU JABUKEHUS.
CroxkeHune CKOpoCTen IS TeJ, ABUKYIIHUXCS MapaJIIEIbHO.

SBneHne uHepIMU. 3aKOH MHEpLUMHU. B3anMoaencTBue Tel Kak NMPUYMHA U3MEHEHUSI CKOPOCTH JIBWXKEHHUA Tesl. Macca
KaK Mepa MHEPTHOCTH TEJIA B IOCTYNATENbHOM ABKEHHH. 11n10THOCTH BemecTBa. CBsI3b INIOTHOCTU € KOJIMYECTBOM MOJIEKYJI
B euHuUIEe 00bEMa BellecTBa. CmecH U cruiaBbl. [I0BepXHOCTHAS U IMHEHAs TUIOTHOCTb.

Cuita Kak xapakTepucTHKa B3aummoneuctBus Ten. Cuina ynpyroctd m 3akoH ['yka. M3mepeHue cuibl ¢ MOMOLIBIO
OUHAMOMETpa. SIBlleHHE TATOTeHHs W cwia TsokecTd. Cuia TsKecTH Ha Jpyrux IuiaHerax. Bec Ttema. HeBecoMocTs.
CnoxeHue cull, HallpaBJICHHBIX MO OJHOM mpsiMol. PaBHozelcTByomas cui. Cuia TpeHus. TpeHre CKOJIbKEHUSI U TPEHUE
IIOKOs1, BSI3KOE TpeHue. TpeHue B IpUpoe U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHs Teja.



N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKECHHUS.

HabGnronenue siBneHust MHEPIUU.

Hab6nronenue n3MeHeHust CKOpoCTH MpU B3aUMOICUCTBUU Tell.

CpaBHeHHE Macc N0 B3aUMOJICVCTBUIO TE.

CrnoxxeHre CHJl, HAalPaBJICHHBIX 110 OJTHOM IPSIMO.

Jlabopamophsie pabomuel u onvimol.

OrnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapvKa B KUJIKOCTH, MOJICNIUA 3JIEKTPUYECKOTO0 aBTOMOOMIIS U TaK
nanee).

Onpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WM IIapyuKa MO0 HAKJIOHHOM MJIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (JlehopMaIiuu) NpyKUHbI OT MPUITIOKEHHON CHUIIBIL.

OnbITel, AEMOHCTPUPYIOUIUME 3aBUCUMOCTh CHJIBI TPEHUSA CKOJBXEHHUS OT CHJIbl JaBJICHUA M Xapakrepa
CONIPUKACAIOLIUXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna napnenus. CriocoObl YMEHBIICHHUS U yBEJIUYCHU JaBieHus. JlaBieHue raza. 3aBUCUMOCTh JIaBJICHUS
raza oT oOwréma u Temmeparypsl. Ilepemada naBneHuss TBEPABIMU TeJIaMH, KUAKOCTSIMU M Tasamu. 3akoH I[lackans.
[THeBMaTHUECKHE MAIIIHBI.

3aBUCUMOCTbH JIaBJICHUS KUAKOCTH OT TNIyOMHBI norpyxkeHus. ['uapocratudyeckuil napagokc. CooOmaromumecs: CoCyabl.
I'mppaBnnueckne MexaHusMbl. M Cnonb30BaHME BBICOKMX JIaBJICHUM B COBPEMEHHBIX TEXHOJOTHUSX. Y CTPOWCTBO
BOJIOIIPOBOJIA.

AtMocdepa 3emumn u armocepHoe paaBieHue. [IpuunHBI CyliecTBOBaHMS BO3AYIIHONW 000704YkH 3emiu. OmnbIT
Toppuuennu. U3mepenrie atMochepHOro JaBiaeHus. 3aBUCUMMOCTh aTMOC(HEPHOrO JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOro J1aBJICHHUS.

JlelicTBUE KHAKOCTH WM ra3a Ha MOrPYKEHHOE B HUX Tejlo. BblTankuBaromas (apXxuMenoBa) cuja. 3akoH Apxumena.
VYcnoBre BO3HUKHOBEHHUSI BBITAIKMBAIOIIEH (apXUMEN0BOM) cuiibl, moATekanue. [lnaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JABJIEHUS raza OT TEMIEPATYPHI.

[Tepenaua gaBineHuUs! )KUIKOCTHIO U Ta30M.



Coobmraromuecs: CoCy/Ibl.

['mppasnuueckui npecc.

[IposiBienue nercTBus aTMoCchEepHOTO JaBICHHUS.

Cudon.

3aBUCHUMOCTH BBITAIKHBAIONICH CHIIBI OT 00BhEMA OTPYKEHHOHN B )KUAKOCTh YaCTH TENA U INIOTHOCTU KUIAKOCTH.
PaBeHCTBO BRITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcnoBue mnaBaHuWs TeN: IJIaBaHUE WIM TIOTPYXKEHHE Tel B 3aBUCUMOCTH OT COOTHOIICHHS IUIOTHOCTEW Tela U
YKUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

UccnenoBanue 3aBUCUMOCTHU Beca Tejla B BOJE OT 00BhEMA MOTPYKEHHOU B )KUAKOCTh YaCTH TeJa.

Ornpenenenre BHITATIKUBAIOIIEH CUIIbL, JEUCTBYIOLIEH HA TEJO, OTPYKEHHOE B )KUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUJIbL, IEUCTBYIOLIEH HA TEJIO B KUJIKOCTH, OT MACCHI TEIA.

OMnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH BBITAIKMUBAIOMICH CUJIBI, EHCTBYIOIIEH Ha TEJNO B XKUIKOCTH, OT 00BEMa
MOTPYKEHHOM B KUJIKOCTh YaCTH TeJa U OT INIOTHOCTH KUAKOCTH.

Koncrpyuposanue apeoMmeTpa Wi KOHCTPYUPOBAHHUE JIOJIKU U ONPEIEIICHUE €€ IPy30I0AbEMHOCTH.

Pa3zpnen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanunueckas paboTa JJis CHJI, HalPaBJICHHBIX BJIOJIb JIMHUU MTepeMeIeHusl. MOIHOCTb.

[IpocTeie MEXaHU3MBI: pbluar, BOPOT, OJIOK, MOJUCIIACT, HAKJIOHHAS IJIOCKOCTh, HOKHUYHBIA MEXaHU3M. MOMEHT CHUJIBI.
PaBHoBecue poruara. IlpaBuno momenToB. IlpuMeHeHue mpaBuiia paBHOBECHUs] pblyara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KITJ[ npoctbix Mmexanu3moB. [IpocTeie MeXaHu3MBbl B OBITY, TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckasa sHeprusi. KuHeTmyeckas W mnOTEeHUManbHas sHeprud. lIpeBpaieHue OJHOro BHAA MEXaHUYECKOU
SHEPTUU B APYTror. 3aKOH COXPAHEHHUS U NMPEBPALICHHS YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[TpruMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanue ycinoBuid paBHOBECHUS pblyara.

N3zmepenue KIIJ[ HaKIIOHHOM MJIIOCKOCTH.

N3yuenune mpaBuia pelyara JJis MOABUKHOTO M HETIOJBUYKHOTO OJIOKOB.



Omnpenenenue KIIJ[ moaBu’HOTO 1 HETIOJBUKHOTO OJIOKA.
Omnpenenenre pabOThI CUIIBI YIIPYTOCTH MPU MOABEME IPY30B MPU MOMOIILHU MOJABMKHOTO OJI0Ka.
N3yuenune 3aKoHa COXpaHEHHs] MEXaHUYECKOW SHEPTUU.

8 KUIIACC

Pa3znes 6. TeruioBble iBJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKOM TEOpPUM CTPOCHMS BellecTBa. Macca M pa3Mepbl aTOMOB H
MoJieKyJ1. ONBIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOAKEHNS MOJIEKYJISIPHO-KUHETUUYECKOW TEOPHH.

Mogenu TBEPAOTO, XKUAKOTO U ra3000pa3HOro cocrosinuil Bemiecta. Kpucrammueckue u amopdusie tena. I'paden —
HOBBI MaTepuall JiJisi HOBBIX TEXHOJIOTUN. TEeXHOJIOTUHU MOIYyUYEHHsS] UCKYCCTBEHHBIX aiMa3oB. OObsICHEHHE CBOMCTB ras3os,
KUIKOCTEW M TBEPIABIX TEJI HAa OCHOBE ITOJIOKEHHU MOJIEKYISPHO-KMHETUYECKOW TeopuH. [IoBEpXHOCTHOE HaTsSKEHHE,
CMauyvBaHuE, KaNWUISIpHbIC SIBJIEHUA. TemIoBoe paclIMpeHHe U CXKaThe. 3aBUCUMOCTh JIaBJICHUS raza OT 00bEMa,
TEMIIEPaTypHl.

Temneparypa. CBsA3b TeMmmepaTypbl €O CpeOHEW KHHETUYECKOM SHEpPrueid TEIUIOBOrO JBHXKEHUS YaCTHII.
TemnepaTypHble IIKAJIBL.

Buytpennsis sueprus. CrnocoObl M3MEHEHHUS BHYTPEHHEW SHEpPTUM: TeIuionepeaada U coBepineHue padoThl. Bumbl
TEeIJIoNepeaun: TEeIJIONPOBOIHOCTh, KOHBEKIIMS, M3NTydeHue. Busl Teruionepenaun B npupoje u Texuuke. HeobparumocTts
TETUIOBBIX MPOLIECCOB.

KonmuuecTtBo TemioTel. YenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH M TemioBoe paBHOBecue. 3akoH HproToHa-
PuxmaHna. YpaBHeHue TeroBoro 6anaHca.

[InaBienre W OTBEpJieBaHUE KPUCTALIMUECKUX BEIIECTB. YAelbHas TemioTa IMiaBieHus. [lapooOpazoBanue u
koHjaeHcarus. Mcnapenue. Kumenue. YaenbHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTypbl KHUIEHUS OT
atMocdepHoro narieHus. HachllieHHbIN 1 HeHACHIIIEHHBIN Map. Bia)kxHOCTh BO3/1yXa.

DHeprus TOINIUBA. Y IeJIbHAsl TeIIOTa CTOPAHMUSL.

[Tpunnmnet pabotel TeroBbix Aurateneid. KI1/[ remioBoro aurarens. TemioBble IBUTATENH U 3al[UTa OKPYKAIOIICH
cpenpl. TernoBbie NOTEPU B TEILUIOCETSX.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUU B MEXaHUYECKUX U TEIUIOBBIX IIpolieccax.

Jemoncmpayuu.
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Hab6nronenue 6poyHOBCKOTO JIBH>KEHHUSI.

Habmonenune nuddysumn.

Hab6nronenue siBeHUi NOBEPXHOCTHOTO HATSKEHMSI, CMAUYMBAHUS M KAlTMJUISIPHBIX SIBICHUM.

Hab6nronenue TemioBoro pacumpeHus Tedi.

N3MeHeHue naBieHus raza npu U3MEHEHUU 00bEMa U HAarPEBaHUU WUIT OXJIAXKICHUH.

[IpaBuia n3MepeHus TEMIIEPATYPHL.

Bune! Termonepenayn.

OxuaxkaieHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepiiieHuU pabOThl BHEIIHUMU CUJIAMHU.

CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

Hab6nronenue kunenus.

Hab6nronenue noctosiHCTBA TeMIlepaTyphl MPH TJIaBJICHUH.

Mojenu TenIoBbIX ABUTATENIEH.

Jlabopamopnwie pabomel u onvimol.

OMnBITHI IO OOHAPYKEHUIO IEUCTBUS CHIT MOJICKYJIIPHOTO MPUTSKECHHUS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.

N3mepenue temmieparypbl IpU MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUUKA TEMIIEPATYPHI.

OnbITel IO HAOJIOACHUIO TETJIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTCH U TBEPABIX TE.

Omnpenenenve gaBiaeHUs BO3yXa B Oa/NIOHE IINPHULA.

UccnenoBanne 3aBUCUMOCTH JAaBJICHUS BO3/lyXa OT €ro 00bEMa U TeMIIepaTyphl.

[IpoBepka TUMOTE3bl JIMHEHHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA KUJKOCTU B TEPMOMETPUYECKOM TpyOKe OT
TEMIIEpaTypHI.

HaOnronenue nsMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TeIulonepeiadun U padoThl BHEIITHUX CHIL.

UccnenoBanue siBjeHUS TETUIOOOMEHA MPY CMENTUBAHUM XOJIOAHOW U TOPSYEH BOJIBI.

Omnpenenenre KOJIUIECTBA TEIUIOTHI, TOJIYYEHHOTO BOJION MPHU TEMIO0OMEHE C HATPEThIM METAITMIECKUM ITUITMHAPOM.

Onpenenenrne MOUTHOCTH TEIJIOBBIX MOTEPh (3aKoH HetoToHa-Puxmana).

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

UccnenoBanue mponecca UCIIapeHUSL.
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Onpenenenrne OTHOCUTEIBLHOM BIIAYKHOCTH BO3yXa.

Onpenenenue yaenbHON TEMIOTHI IIJIABJICHUS JIbJA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

DnekTpuzanus Ten. [IBa poaa aneKkTpuyecKkux 3apsaaoB. BzanmoaelicTBue 3apsskeHHBIX Teql. 3akoH KyioHa.

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpudeckoro mnosid. IIpuHIMn cynepno3vuuy 3J€KTPUYECKUX Mosield (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn »snexrpuueckux 3apsaoB. OJIEMEHTAapHBIM diekTpudeckuii 3apsan. Crpoenme aroma. IIpoBogHuKW,
TUAJIEKTPUKHU U TOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS MIEKTPUUYECKOTO 3apsia.

DIJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHHUS AJIECKTPUUYECKOTO TOKAa. VICTOYHMKM MNOCTOSIHHOTO TOKa. JlencTBus
AIEKTPUYECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPHUUECKHUI TOK B METAIJIAX, )KUJKOCTAX U razax.

Onexrpuyeckas nenb. Cuita Toka. DIEKTPUYECKOE HaIPsKEHUE. AMIIEPMETP U BOJBTMETP B LIENH ITIOCTOSTHHOTO TOKA.
ConpoTuBIiIeHHE TIPOBOJAHHUKA. Y IEJIBHOE CONPOTUBIIEHUE BemecTBa. 3akoH OMa s ywyactka nenu. llociienoBatensHoe u
napajuyieIbHOE COEIMHEHHE NpoBOAHMKOB. DJIC B memm mnocrossHHOro toka. 3akoH Oma juis nosiHOM uenu. IlpaBuna
Kupxroga. Pacuét npocTtbix anexkrpudeckux ueneil. HenmmueitHbie 31eMEHTHI.

PaGota u MOIHOCTH dJeKTpUYecKOro Toka. 3akoH Jxoymns-Jlenma. DnekTpuueckwe IeMd W MOTpeOUuTenn
ANIEKTpUUEcKo sHeprun B ObITy. KopoTkoe 3ambikaHue.

[TocTrosiHHBIE MarHUTHL. B3anMoaelcTBUE NMOCTOSTHHBIX MAarHUTOB. MarHuTHoe mnoJie. MarHutHoe mose 3eMJId U €ro
3Ha4YeHUe I KU3HUM Ha 3emse. OnblT Opcrena. MarHuTHOe moJie 3JeKTpudeckoro toka. OmbiT Amnepa. [Ipumenenue
AJEKTPOMAarHuTOB B TE€XHHKE. JIEMCTBHME MAarHMTHOTO IIOJIS HAa NPOBOJHMK ¢ TOKOM. Cuna Amnepa W omnpeneneHue e
HaIpaBJICHUS. DJNEKTPOABUTATENDL MOCTOSHHOTO TOKA. MCIOIp30BaHME IIEKTPOABUTATENEN B TEXHUYECKUX YCTPOWCTBAX U
Ha TPAHCIIOPTE.

Omneitel @apages. fABneHue anekTpoMarHuTHON nHAYKUUKU. [IpaBuno Jlenna. Dnekrporeneparop. CriocoObl MOIyYeHUs
ANEKTPUYECKOM SHEPruH. ODIJIEKTPOCTAHIMU Ha BO30OHOBISIEMBIX HCTOYHHMKAX SHEPIHH. IDKOJOTMYECKUE MPOoOIIeMbl
SHEPreTUKHU. TOIUIMBHBIE JIEMEHTHI U 3JICKTPOMOOHIIH.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa pozaa 3JIEKTPUYECKUX 3apsI0B U B3AUMOJACUCTBUE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMA.
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DIIEKTpOCTaTUYECKask UHAYKIIHS.

3aKOH COXpAaHEHUS JICKTPUUECKUX 3aPs/I0OB.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS ¢ TTIOMOIIBI0 OyMa)KHBIX CYJITAHOB.

IIpOBOAHUKY U JUAJEKTPUKH.

M cTOYHUKH TTOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUMN TOK B )KUIKOCTH.

["a30BbI1i paspsia.

N3mepenune cuiibl TOKa aMIEPMETPOM.

N3mepenune 3eKTpuyecKOoro HapsKEHUsT BOJIbTMETPOM.

Peocrar 1 MarasuH cConpoTHUBIICHUH.

BzaumoelicTBUE€ NOCTOSSHHBIX MAarHUTOB.

MoaenvupoBaHUE HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MArHUTA.

MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JlelicTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DIIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.

OmnebiTel @apanes.

DIIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITel O HAOJIOACHUIO JICKTPU3ALUU TEJI TP COMPUKOCHOBEHUU U MHYKIIUEH.

HccnenoBanue nelicTBUS JIEKTPUUECKOTO MO Ha MPOBOJIHUKH U JUAJIEKTPUKH.

COopka 1 HCTIBITAaHUE DJICKTPUISCKOM SN MTOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 PE3UCTOP, OT HaNpsOHKEHUS Ha PE3UCTOpE U
COINPOTUBIICHUS PE3UCTOPA.

OnbIThI, TIEMOHCTPUPYIOIIAE 3aBUCHUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHHS] MPOBOJHHUKA OT €ro JIWHBI, IJIOIIAIN
MOMNEPEYHOr0 CEYEHUS U MaTepuala.
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Onpenenenue yAaenbHOTO CONPOTUBIICHUS TPOBOIHUKA.

[IpoBepka npaBuia CIOKEHUS HAMIPSHYKEHUM MPH MOCIE0BATEIbHOM COEIMHEHUH IBYX PE3UCTOPOB.

[IpoBepka npaBuia AJig CUIIbI TOKA MPU MApaIIeIbHOM COCITMHEHUN PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka mpasun Kupxroda.

[IpoBepka BbINoOMHEHU 3aKk0Ha OMa /TS TOJIHOM LENH.

N3yueHue BONbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX AJIIEMEHTOB (JaMIlbl HAKAJIMBAHUS WM MOJIYIIPOBOJHUKOBOIO
TIAOJ1A).

Omnpenenenne pabOThI IEKTPUUYECKOTO TOKA, HAYLIETO YEPE3 PE3UCTOP.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIEIIEMON HAa PE3UCTOPE.

Onpenenenue KIIJ[ nHarpeBarens.

HccenenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MArHUTOB.

N3yuenne MarHuTHOTO TMOJISt TOCTOSIHHBIX MAarHUTOB NIPU UX OOBEUHEHUU U Pa3/ICICHUH.

HccenenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTh CHWJIbI B3aUMOJECUCTBUS KAaTyIIKM C TOKOM W MarHuTa OT CWIbl U
HaIpaBJICHUS TOKA B KaTYIIKE U OT HAJTM4Ks (OTCYTCTBUS) CEpJICYHIKA B KaTYIIIKE.

N3yueHue AeiicTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBaHue u u3ydeHue padoThl AIEKTPOJBUTATENS.

N3zmepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OneITbl MO UCCIEIOBAHUIO SABJICHHUS JJIEKTPOMATHUTHOM MHAYKIMH: HWCCICAOBAHUE W3MEHEHUW 3HAYEHUs W
HaIlpaBJIEHUS! UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.
Mexannueckoe aBuxkeHue. MarepuanbHas Touka. CriocoObl OMUCAHMS MEXAaHWYECKOTO JIBMKEHHUS: TaOJWYHBIN,
rpaduyeckuii, anaautudeckuii. Cucrema orcuéra. OTHOCHTEIBHOCTh MEXaHUYECKOTO JIBUKEHHUS.
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BekTtopHble BEIMYMHBI, ONEpPalMd C BEKTOPaMH, IPOCKIHHM BeKTOpa. Paanyc-BEeKTOp MaTepUalbHOW TOYKH,
NEepEMEILICHHE HA IUIOCKOCTH. PaBHOMepHOE NpsMONMHENHOE ABWKEHHE. HepaBHOMEpPHOE NPSIMOJIMHENHOE [IBUKECHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHHUH.

Yckopenue. PaBHOyckopeHHOE TIPSIMOJIMHEHHOE ABMKEHHE. Y CKOpeHHre cBoOoaHOTO najieHus. OnbiTel [Manumes.

['paduaeckass wHTEpHIpETaIus YCKOPEHUS, CKOPOCTH, MPOWUIECHHOTO MYTH W TEPEMEMICHUS ISl MPSIMOIMHEHHOTO
JBH>KCHUSL.

JIBueHue Tena, OpOIeHHOro MO/ YoM K TOPH30HTY.

JIBUKeHue 1o OKPY>KHOCTH. JIMHEHAsi CKOPOCTh, YIIIOBask CKOPOCTh, IEPUOJ] U YACTOTa OOpaIIeHHs TP PABHOMEPHOM
JIBWKEHUH IO OKPY>KHOCTU. CKOPOCTh U YCKOPEHHE NTPU JBHKEHUH MO OKPY>KHOCTH.

Bekrop cunbl. PaBHOAEHCTBYOIIAs CUa.

ITepsebiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuii 3akod Herorona. [IpyHuun cyneprno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHUS CKOJIbKEHUS, CHJIA TPEHUS MOKOS, APYTUE€ BUIbI TPEHUS.
Koadduruent tpenus.

JIBU>KEHHE TE IO OKPYKHOCTH I10]1 IEUCTBUEM HECKOJIBKUX CHUIL.

3akoH bepHymin u noabéMHas cuia Kpbuia. COBpEeMEHHBIE JIETATENbHBIE anmnaparbl, CyJa Ha MOJIBOJIHBIX KPbUIbSIX,
AHTUKPBLIO HA CKOPOCTHBIX aBTOMOOWIIAX. J[BI)KEHHE 1M0e3/1a Ha MarHUTHOM MOYIIIKE.

Cuta TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUs. J[BHKEHUE TeJl BOKPYT TPAaBUTAIMOHHOTO LIEHTPA (B TOM YHUCJTIE MJIaHET
Bokpyr Connua). [lepBas kocMuueckas ckopoctb. HeBeCcOMOCTh U mieperpy3Kku.

PaBHoBecue maTepuanbHOM TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Teia € 3aKPEIJIEHHOW OCHIO
BpatieHus. MomeHT cuibl. LIeHTp TskecT.

Nmnynec Tena. U3menenne nmmyibca. MIMImynee cuiibl. Ypyroe U HEYNpyroe B3auMOAEHCTBUE. 3aKOHBI H3MEHEHUS U
COXpaHEHHS UMIYJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckas pabota u MoOHIHOCTh. PaGora cunm Tsbkectu, ynpyroctv, TpeHUs. CBsi3b JHEPrMM U PabOTHI.
[lorenuuanbHass BSHEprusi Tena, MOAHATOrO HAJ MOBEPXHOCTBIO 3eMiM. lloTeHIumanbHas SHEpPrus CKaToOM NPYKUHBIL.
Kunernueckas sneprusi. Teopema 0 KHHETUUECKON YHEPTUH. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUUECKON SHEPTHH.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX Tell OTCUETA.

CpaBHeHUE MyTel U TPACKTOPUM IBUKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
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N3mepennie CKOpoCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanue npru3HaKOB PaBHOYCKOPEHHOTO ABUKEHUSI.

HabGnronenue aBu>XeHUs Tela 1Mo OKPYKHOCTH.

HaGnronenne mexaHuuyecKux SIBICHUM, MPOUCXOIAIIUX B cucteMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBIDKCHUH OTHOCHUTEIILHO KaOnWHEeTa (PU3HUKH.

HaGnronenue paBHOBecHst Tel, CBOOOJHOTO TMaJeHUs, KOJIeOaHWS MasTHUKA B WHEPIIUAIBHBIX CHCTEMax Kak
MOATBEPKACHUE MTPUHIIUIA OTHOCUTEIIBHOCTH.

3aBUCUMOCTh YCKOPEHUS Tela OT €r0 MacChl U JEUCTBYIOIIEH Ha HETO CUJIBI.

HabGnronenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUH TEIL.

N3MeHenue Beca Tesa Mpy yCKOPEHHOM JIBHXKCHUU.

[lepenaua umirysbca npu B3auMOICHCTBUU TEll.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICUCTBUU TEIl.

CoxpaHeHne UMITYJIbCa P a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITYJIbCa IIPU YIIPYTOM B3aUMO/ICHCTBUH.

Hab6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe SHEePTUH NPU CBOOOTHOM TaICHUH.

CoxpaHeHue dHEepruu Mpu ABMKEHUH TeJla MO/ ACHCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

KoncTtpyupoBanue TpakTa Jyisi pa3roHa v JaJIbHEHIIIEro paBHOMEPHOTO JABUKEHUS IIapUKa WU TEJICKKHU.

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHS OpyCcKa WM IBUKEHUS IIapyKa M0 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHre yCKOPEHUs Tella MPYU PaBHOYCKOPEHHOM JIBXKEHUU IO HAKJIOHHOM TIJIOCKOCTH.

Uccnenosanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoressl: €cliv MPU PABHOYCKOPEHHOM JBMIKEHHHM 0€3 HAa4YaJIbHOM CKOPOCTU IyTH OTHOCSTCS KaK Psij
HEYETHBIX YHCEII, TO BPEMEHA OJIMHAKOBBI.

UccnenoBanue nBMXEHUS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPH30HTY.

WccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHSI OT CUJIBl HOPMAJTBHOTO JaBJICHHUS.

Omnpenenenre kodduieHTa TPEHNU CKOTBKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.
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WccnenoBanue 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BOZHUKAIOIIEH B IPY>KUHE, OT CTENEHU AehOpMaIiK MPYKUHBI.

Omnpenenenre pabOThI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBHKEHHUH TeJla IO TOPU30HTAILHON TOBEPXHOCTH.

Omnpenenenre pabOThI CUITBI YIIPYTOCTH MPHU MOABEME IPy3a ¢ UCTOIB30BAHUEM HETIOABUKHOTO U MOJIBUKHOTO OJIOKOB.

Pa3ngen 9. MexannuecKue KoJ1e0aHUA M BOJIHEBI.

KonebarenbHoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHWM: MEpPUOJ, YacTOTa, aMIUIUTyAd. [ apMOHHYECKHE
KoJnebanus. 3aTyxaromnme Konebanus. Berayknennsie konedanus. Pesonanc.

MareMatrnueckuii U py>KUHHBINA MasiTHUKU. [IpeBpanienue 3Hepruu npu KojaedaTeIbHOM JBUKEHUU.

Mexanudeckue BosHBL. [IpoponbpHble W momnepeyHble BOJHBL. (CBOMCTBA MEXaHWYECKHX BOJIH: MHTEphEpeHIUs U
augpakuus. [[nrHa BOJHBI M CKOPOCTh €€ paclpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPJOM Telle, CEICMUYECKUE BOJTHBI.

3BykK. Pacnipoctpanenue u oTpaxkeHue 3ByKa. ['pOMKOCTB 3ByKa W BbICOTa TOHA. Pe3oHaHc B akyctuke. MHppa3ByK u
yJIbTpa3ByK. Mcnosnp30BaHue yapTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jemoncmpayuu.

Habmoienue xonebanuii Ten noa JeHCTBUEM CUJIIBI TSKECTH U CHIIBI YIIPYTOCTH.

Habutoienue xosnebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habmronenune BeIHYKICHHBIX KOJICOAHHHM M pe30HaHCA.

PacnipocTpaneHne Npo1oIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Ha6nronenue nntepdepenunn u qudpakiini BOJIH Ha HOBEPXHOCTH BOJIbI.

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre 4acTOThl U MEpUoa KoJIeOaHUI MaTEMAaTHYECKOTO MasTHUKA.

OmnpeneneHre 4acTOThl U Mepruoa KojieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTY NIEPHOJIA KOJIEOAHUM rpy3a HA HUTH OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Tepro/ia KojeOaHui Npy>KUHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TEepHOa KoJieOaH Ipy3a, MOJABEIICHHOTO K JIEHTE, OT Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEepHo/ia KoueOaHuil MPY>KUHHOTO MasgTHUKA OT MacChl rpy3a U jKECTKOCTH
MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.
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Pa3zges 10. D1eKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE  MoJIe.  OJJNEKTPOMAarHuTHele  BosHbL.  CBoMcTBa  3JIEKTpOMAarHUTHBIX — BoiH.  Illkana
AJIEKTPOMAarHUTHBIX BOJH. VCnonp30BaHuE 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOHM cBsi3u. Pammonoxanus. Kocmuueckas
CBSI3b.

DnexTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA cBeTa: MHTEPHEPEHLINs U AU(PpaKIIUsL.

Jlemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

WNurepdepenuus u Audpaxuus cBera.

Jlabopamopnsie pabomul u onvimol.

N3yueHune CBOMCTB AIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TeIE(POHA.

[IpoBeneHue OnpITOB O HAOIIOIEHUIO HHTEP(PEpEHIINHN U JUPPAKIIH CBETA.

Pa3znen 11. CBeToBbIC SIBJICHUS.

JIyueBass mMojzenp cBeTa M reomerpuyeckas onrtuka. Mcrounuku csera. lIpsmosmHelHOE pacnpoCTpaHEHHWE CBETA.
3armenus Connua u Jlynel. OtpaxkeHnue cBeta. Ilnockoe 3epkano. 3akoH oTpakeHus cBera. [locTpoeHue nzoOpakeHuH,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBeta. 3aKoH mpenomMieHus ceeta. [lonHoe oTpakeHue cBera. Mcnonap30BaHUE MOJHOIO OTPAKEHUS B
ONTHYECKUX CBETOBOJAX, ONTOBOJOKOHHAS CBS3b.

JIunza, xox sydeit B nuH3e. @opMyna ToHKOU JuH3bI. [locTpoeHue nzobpaxkenuid, cOPMUPOBAHHBIX TOHKOW JIMH30M.
OnTtuyeckas cucreMa ¢oToamnmnapara, MUKpockona M Teineckona. [nma3, kak onTudeckas cuctema. biIHM30pyKOCTh H
JaNbHO30PKOCTb.

Pasnoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. ClioKeHHe CeKTpalbHbIX IIBETOB. Jlucnepcus ceera.

Jlemoncmpayuu.

[IpssmonuHeiHOE pacipOCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tosrydenue n300pakxeHuil B IIIOCKOM 3€pKaJie.

[Ipenomiienue cpera.

OnTuyeckuid CBETOBOJ.

Xon ayyeil B cobuparoiiei JInH3e.
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XoJ JIydel B paCCEUBAIOIIECH JIUH3E.

[TosrydyeHnne n300paxeHUi ¢ TOMOIIBIO JIUH3.

[Tpunuun geiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

Monens riasa.

Pasnoxxenue 6emoro cBera B CIIEKTP.

[Toydenune 6emoro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

Hccnenoanue 3aBUCMMOCTH yIJIa OTPAXKEHUS CBETOBOTO JIy4da OT yTJIa MaICHHUS.

N3yueHue CBOMCTB N300paKEHUS B INIOCKOM 3€pKaJie.

Hccnenoanne 3aBUCMMOCTH yTIJIa IPEJTOMIIEHUS OT yTJila NMAaJEHUs CBETOBOTO JIy4a HA TPAHHULIE «BO3LyX—CTEKIIO».

[Tosrydyenne n300paxeHuii ¢ TOMOIIbIO COOMPAIOILEH JINH3HI.

Omnpenenenre GOKYCHOIO PACCTOSTHUS U ONTHYECKOM CHIIbI COOUpAIOLIEeH JTMH3BI.

OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITHI 110 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOJACHUN Yepe3 IBETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pezepdopaa u nnanerapuast mojenb aroma. Monens atoma bopa. Mcnyckanue u moryiomnieHue cBeTa aToMoM.
KBanTel. JInnelyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oera- 1 ramma-uznydenus. CTpoeHre aToMHOro siipa. HykiioHHas Moiesib aTOMHOTO siipa.
N3otonsl. PannoaktuBHbie npespamenus. [lepnon momypacnana atToMHbIX saep. JleMcTBrE paJlMOaKTUBHBIX U3JIYYEHUN HA
YKVBBIC OPTAHU3MBI. 3aIIUTa OT PaJINOAKTUBHOIO M3Ty4YCHHUS.

SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apPAA0BOTO U MaCCOBOTO YUCEN. DHEPTUA CBA3U ATOMHBIX sep. CBI3b Macchl

1 3Hepruun. Peakunu cunTesa u aenenus saep. ctounuku sneprun ConHua u 3BE31. SnepHast 3HEPreTUKa. IKOJIOTUUECKUE
po0JIeMBI SJIEPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4eHUs U MOTJIOLIEHUS.
CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Hab6nronenue tpexoB B kamepe Bunbcona.
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Pabora cuérunka HOHM3UPYIOIIUX U3TYUEHHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

Hab6nronenue CrulonmHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

HccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY Iy TH (TI0 (hoTOrpadusm).

W3mepenne paaroakTUBHOTO GoOHA.

IHoBTOpHUTEIBbHO-00001AOIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IAIOIINI MOy b HIPEIHA3HAYEH ISl CUCTEMATU3alUU U 0000IIECHUS IPEAMETHOTO COJICPKaHUS
U OIbITA JEATEIbHOCTH, MPUOOPETEHHOTO MPU HU3YYEHUH BCEro Kypca (PU3MKH yriyOJEHHOTO YPOBHS, a TaKXKe Ui
MOATOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY 3K3aMEHY IO (hHU3HUKE.

B mpouecce u3yueHuss AaHHOTO MOJYJS PpeajM3ylOTCs M MOJIy4aloT JalibHEWIIee pa3BUTHE ydeOHbIE AEHCTBUS,
o0ecrnieunBaroIIve JOCTIXKEHUE NPEIMETHBIX U METANpEeAMETHBIX pPe3yJbTaToB 00ydeHHs, (GOPMUPOBAHHUE ECTECTBEHHO-
HAy4YHOM rpaMOTHOCTHU: OOBSCHEHHUE U ONHCAHUE SBJICHUI Ha OCHOBE MPUMEHEHUS (PU3NYECKUX 3HAHUH, UCCIIE0BATEIbCKUE
AeCcTBUS (BBIABMIKEHHME THUIOTE3, NOCTAaHOBKA 1€MW W IUIAHUPOBAHME HCCJIENOBAHUS, aHAJIW3 J@HHBIX U IOJy4YEHUE
BBIBOJIOB).

[IpennouruTenbHON (GOPMOI OCBOCHUSI MOAYJIS SIBISIETCS MIPAKTUKYM, TPOrpaMMa KOTOPOTO BKJIFOYAET:

penieHue 3a7a4d, OTHOCALIUXCS K Pa3IMuHbIM pa3ziesiaM U TeMaM Kypca (GU3HKH, B TOM YHUCJE 337a4, MHTETPUPYIOMINX
coJiep KaHue pa3HbIX pPa3eIioB;

BBITIOJIHEHUE JIA0OPAaTOPHBIX PabOT M OMBITOB (BKJItOYas pabOThI M OMbBITHI U3 MEPEYHEN K pa3enaM Kypca) B YCIOBHIX
CaMOCTOSTENIbHOTO TUTAHUPOBAHUSI IPOBEJEHUS UCCIIEI0BAHMS, BBIOOpa 1 000CHOBAaHUS METOAa U3MEPEHUS BETUYUH, COOPKHU
AKCIIEPUMEHTAIBbHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJEMHBIX 3aJaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHusi MO E€CTECTBEHHO-HAYyYHOUH
I'PAMOTHOCTH), B TOM YKCJI€ 3aJIaHUI C MEXKITPEAMETHBIM CO/ICPKAHUEM;

paboTy HaJ rPyNIOBBIMU WM HHANBUAYAIbHBIMU MPOEKTAMH, CB3aHHBIMH C COJIEP)KaHUEM Kypca (PU3UKH.

N3ydyeHne nmoBTOPUTENIbHO-0000MIAIOMIET0 MOAYJIISI MOXKET 3aKaHYMBATHCS MPOBEICHUEM TUArHOCTHUECKON paloThI 3a
Kypc (u3uky yriayOGnE€HHOTO YPOBHS, BKJIIOYAIOIIEH 3aJaHUSl Pa3HOrO YpPOBHS CIOXHOCTH. Pe3ynbTaThl BBIIOJHEHUS
JIMArHOCTUYECKOM padOThl MOTYT MOKa3bIBaTh CTENEHb T'OTOBHOCTH OOYYAIOIIMXCS K OCHOBHOMY TIOCYAAapCTBEHHOMY
’K3aMeHy 1O (PU3HKE, a TAKXKEe CBUAETEIbCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOI'PAMMELI 110 ®U3UMKE HA VIUIYBJIIEHHOM VYPOBHE
OCHOBHOI'O OBIEI'O ObPA3OBAHNA

HBy‘IeHI/IC (1)PI3HKI/I Ha YPOBHC OCHOBHOIO O6HICFO O6p330BaHI/ISI HaIlpaBJICHO Ha HOOCTHKCHHUC JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p2130BaTeJ'IBHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyueHus: pu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHusl y oOydaromerocss OyayT c(popMHUpPOBaHBI
CJIEIYIOLIME JTUYHOCTHBIE PE3yIbTaThl B YACTH:
o l)nampuomuuecxkozo eocnumanus:

MPOSIBIICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUIMCKON (PU3NYECKON HAYKU;

LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
e 2)2parxcoanckozo u OyXo08HO-HPAGCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCY>KIEHUM OOIIECTBEHHO 3HAYMMBIX M 3THUUYECKUX NPOOJIEM, CBA3AHHBIX C
MPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUMN (PU3UKU;

OCO3HaHHUE BaXHOCTH MOPAJIBHO-ITUYECKUX PUHLUIIOB B JEATEIBHOCTH YYEHOTO;
o 3)acmemuueckozo 60CRUMAHUA:

BOCHIPUSATUE OCTETUYECKHX KadyecTB (PU3MUECKON HayKu: €€ TapMOHMYHOTO IOCTPOEHMS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;
o 4)uennocmu HaAyuHO20 NOZHAHUA:

OCO3HaHMWE LIEHHOCTU (PU3MYECKOW HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI PAa3BUTHUSI TEXHOJIOTH,
BAKHEHUILIEN COCTABIIIONIECH KYJIBTYPBI;

OpUEHTAalLlUd B ACSTEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TPUPOJIBI;

pa3BUTHE HAYYHOMU JIF0O03HATEILHOCTH, HHTEPECA K UCCIEA0BATEIbCKOMN 1eATebHOCTH;
e 5)ppopmuposanusn Kyibmypul 300p08ba U IMOUUOHATILHO20 ONAZONOTIYYUSA:
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OCO3HAaHME IIEHHOCTH Oe30omacHoro oOpasza XW3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaKHOCTH IPaBHII
0€30I1acHOr0 TOBEACHUS Ha TPaHCIOPTE, Ha J0porax, ¢ JJICKTPUUYECKUM W TEIJIOBHIM OOOpYJAOBaHHWEM B JIOMAIIHUX
YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIieKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAKOT'O )K€ MpaBa y JIPyroro 4yeaoBeKa;
e 6)mpyooeoco eocnumanus:

aKTUBHOE yYacTHE B PEIICHUM MPAKTHYCCKUX 3a1a4 (B paMKax ceMbH, 00pa3oBaTebHON OpraHu3allid, Topoja, Kpas)
TEXHOJIOTUYECKON M COLIMAIbHOW HAPaBJIECHHOCTH, TPEOYIOIIMX B TOM YKCIIC U PU3NUECKUX 3HAHUM;

HMHTEPEC K MPaKTUUECKOMY U3YUYEHUIO Mpodeccuit, CBsI3aHHbIX C (PU3UKOI;

o 7)IK0OS102UHECKO20 60CNUMAHUSA:

OpUEHTAaIMs Ha MPUMEHEHUE (PU3NYECKUX 3HAHUM ISl pelIeHus 3a/lad B 00JIaCTH OKPYKAIOIIEeH cpebl, IUIAHUPOBAHUS
MOCTYIIKOB M OLICHKH UX BO3MOXHBIX MTOCJIEACTBUHI JJIs1 OKPY>KAIOIIEH Cpebl;

0CO3HaHHME II100AIBHOTO XapaKTepa IKOJIOTHUSCKUX MPOo0IeM U IyTel UX PeIICHHS;

e 8)aoanmayuu K UBMEHAOWUMCA YCI08UAM COUUATLHOU U NPUPOOHOIL CPEObL:

NOTPeOHOCTh BO B3aMMOJCHCTBUM IIPH BBIMOJIHEHUH HCCIICIOBAHUN M IPOCKTOB (HU3UUYECKOM HAIPaBICHHOCTH,
OTKPBITOCTh OTBITY U 3HAHUSIM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO JEATCIBbHOCTD;

NoTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHWM, YMEHUU (POPMYJIUPOBATH HACH, MOHSATUS, TUMOTE3bl O (HU3NUECKUX
00BEKTaX M SIBICHUIX;

OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

IJIAHUPOBAHKUE CBOETO PA3BUTHUS B MTPUOOPETEHUH HOBBIX (DU3NUECKUX 3HAHUIA;

CTpEMJICHHE aHAJU3UPOBaTh M BBISBISATH B3aWMOCBSI3M MPUPOABI, OOIIECTBA M HSKOHOMHUKH, B TOM YHCIE C
HCIIOJb30BaHUEM (PU3MYECKUX 3HAHUM;

OLICHKA CBOUX JIEUCTBUM C yUETOM BIUSHUS HA OKPYIKAIOIIYIO CPEAY, BO3MOKHBIX II100aIbHBIX OCIEICTBUM.

METAINPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0cBOEHMsI MPOrpaMMbl 1O (pU3KMKE HA YPOBHE OCHOBHOTO 00I1ero o0pa3oBaHHs y oOyuarouierocsi OyayT
cOpMHUPOBAHbI MeTaNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOUINE I103HABATEIbHbIC YHHUBEpCAIbHbIE Y4YeOHbIE IEHCTBUS,
KOMMYHHMKATHUBHbIE YHUBEpCAIbHbIE YUEOHbIE IEHCTBUS, PEryJISTUBHbIE YHUBEpPCAIbHBIC YUEOHbIE IEHCTBUSI.
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Ilo3naBaTeIbHBbIE YHUBEPCATbHBIE YUeOHbIE 1eiiCTBHS
Ba3oBble Jiornyeckue 1eficTBHA:

BBISBIISATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC IPU3HAKH OOBEKTOB (SIBJICHUI ), KIIaCCU(PUITMPOBATH HX;

BBISIBIISATh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pacCMaTpUBAEMbIX (haKTaX, JaHHBIX W HAOJIOJCHUSIX, OTHOCSAIIUXCS K
(M3UYECKUM SBIICHUSM;

BBISIBIIATh MPUYUHHO-CIICCTBEHHBIC CBS3U TPH HW3YYCHHH (DU3MUYCCKUX SIBJICHUM M TIPOIECCOB, JCNATh BBIBOIBI C
WCITOJIP30BAaHUEM JIEIYKTUBHBIX W WHAYKTHBHBIX YMO3AKITIOYCHHM, BBIIBUTATh THIOTE3Bl O B3aWUMOCBS3AX (PU3MUECKHAX
BCJIMYMH,

CaMOCTOSTEIIFHO BBIOWpPATH CIOCO0 perieHus ydeOHOW ¢u3ndecko 3afadd (CpaBHEHHWE HECKOJBKMX BapHAaHTOB
perieHus, BEIOOp HanOoIee MOAXOAAIIETO C YIETOM CaMOCTOSTENHHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

UCITOJIb30BaTh BOIIPOCHI KaK MCCIIEI0OBATEIILCKUM MHCTPYMEHT MO3HAHMS;

IPOBOJIMTH MO CAMOCTOSATEIBHO COCTaBJICHHOMY IIJIAaHY OITBIT, HECIOXXHBIM (PU3MUECKUM SKCIEPUMEHT, HEOOJIBIIOE
uccre0BaHne (PU3NYECKOTO SIBJICHUS,

OIICHUBATh HA IPUMEHUMOCTh M JIOCTOBEPHOCTHh HMH(POPMAITHIO, MOJYYCHHYIO B X0/ UCCICAOBAHUS WM SKCIICPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHHWST W BBIBOJBI IO pe3ysibTaTaM NPOBEAEHHOTO HAOIOJCHUS, OTBITA,
HCCIIC/IOBAHMS;

MIPOTHO3WPOBATh BO3MOKHOE JaNbHEHIIIEEe pa3BUTHE (U3HUSCKHUX MPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIONOKECHUS 00
WX Pa3BUTUHU B HOBBIX YCJIIOBHUAX U KOHTEKCTaX.

Pab6ora ¢ unpopmanmeii:

MPUMEHSATH PA3JIMYHBIE METOJIbI, THCTPYMEHTHI M 3alIPOCHI MPU TIOUCKE W 0TOOpE MHPOPMAIIUK WM JAHHBIX C YIETOM
MpeI0KEHHOM yueOHOM hr3ndYecKo 3a1auu;

aHAJIM3UPOBaTh, CACTEMATH3UPOBATh M HHTEPIIPETUPOBATh HHPOPMAIIUIO PA3IMYHBIX BUIOB U ()OPM TMPEACTABICHHUS;

OIICHWBATh HAA&KHOCTh HMHQPOPMAIMUA 10 KPUTEPHUSIM, NPEAJIOKECHHBIM yYHUTENeM WU ChHOPMYIUPOBAHHBIM
CaMOCTOSITEIILHO;

CaMOCTOSITEIILHO BHIOMPATHh ONTUMANIbHYIO (POPMY TIpeACTaBICHH HHGOPMAITUN U WLUTFOCTPUPOBATH peIlacMbIe 3aa4n
HECIIOKHBIMHU CXEMaMH, TMarpaMMaMu, HHOHM Tpadukoi 1 UX KOMOWHAITUSIMH.
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KoMMyHUKAaTHBHbIE YHHBeEpPCcaJIbHbIE YYeOHbIe JeHCTBUS:

B X0Jie OOCYXJIeHHS Yy4eOHOIro MaTepualia, pe3yjbTaToB Ja0OpaTOPHBIX padOT M IMPOEKTOB 3ajJaBaTh BOIPOCH IO
CyIIECTBY OOCY>KJIaeMOWl TeMbl M BBICKa3bIBaTh MJCH, HAlleJIGHHbIE Ha peIIeHWe 3aJauyd W MOoJep)KaHue
0J1aro’KeaaTeIbHOCTH OOIIEHHUS,

COTIOCTaBIIATh CBOM CYXXKJICHHS C CYXJACHHSIMH JIPYTHX YYaCTHUKOB JHaiora, OOHapy>KHWBaTh pa3iudve U CXOJCTBO
MO3HUIIUM;

BBIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTAX;

MyOJMYHO MPEACTABIATh PE3yJIbTATHI BHIMOJTHEHHOTO (PU3HUECKOTO OMbITa (IKCTIEPUMEHTA, NCCIICAOBAHMS, IPOCKTA);

MMOHUMAaTh W HCIOJIB30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIWBHUIyAIbHOW paOOThI MpPU PEIICHUH KOHKPETHOM
(bu3nUecKoil mpoodIEMBI;

IPUHUMATh 11€JId COBMECTHOM JIeATEIIbHOCTH, OPTraHU30BBIBATh JCHCTBUS 10 €€ JOCTIKCHHIO: PACIpPEAeNISTh POJIH,
00CYXKIaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM PabOThI, 00001IaTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHATH CBOIO YacTh PabOTHI, TOCTUTAs KAaU€CTBEHHOI'O pe3yjIbTaTa 10 CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOM
JEHUCTBUS C APYTUMHU YICHAMU KOMaH/IbI;

OIICHMBATh KayeCTBO CBOETO0 BKJIaga B OOMMHA MPOAYKT MO KPHUTEPHSIM, CAMOCTOSTEIBLHO C(HOPMYJIHPOBAHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBUS.

PerynsiTuBHbIC YHHBeEpCAJbHbIE Y4eOHbIC 1CHCTBHS
Camoopranusanus:
BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAILUSIX, TPEOYIOIIUX I PEIICHHs] PU3NUECKUX 3HAHUI;
OPUEHTHUPOBATHCSA B PA3JIMYHBIX MOAXOAAX MPUHATUS pelIeHUN (MHAUBUAYAJIBHOE, MPHUHITHE PEIIEHUs B TpyMIE,
MPUHSTUE PEIICHUN TPYIIoi);
CaMOCTOSITENIbHO COCTABIISATh AITOPUTM pEIeHUs] (PU3NUYECKON 3a]a4il UM MJIaH UCCIIEIOBAHUS C YYETOM HUMEOUIUXCS
pECYpCoOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHTHI pEIICHU;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEJJICKT:
JaBaTh aJICKBaTHYIO OLIEHKY CUTYAaIllMH U MPeaJiaraTh IJIaH €€ U3MEHECHHUS;
OOBSICHATh NMPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHHUS) PE3yJbTaTOB JEATEIbHOCTH, /aBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY;
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BHOCHUTb KOPPEKTUBBI B JICSITEIBLHOCTD (B TOM YHCJIE B XOJ BBIIIOJHEHUS (PU3NYECKOTO UCCIIEOBAHMS WM IIPOEKTa) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBILIUXCS CUTYALIUN, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM.

CTaBUTh ce0sl HA MECTO JAPYroro 4ejlioBeKa B XOJE CIOpa WM JUCKYCCHMM HAa HAyYHYK TE€MY, IOHUMAaTb MOTHBBI,
HaMEPEHUS U JOTUKY IPYTOro.

MpHU3HABaTh CBOE MPABO HAa OMIMOKY MPH peIIeHUH (PU3NIECKUX 3314 WM B YTBEPKACHUSIX HA HAyYHbIE TEMbI U TaKOE
e IIPaBo APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIly 00yueHus ¢ 7 Kiacce peAMETHBIE PE3YIbTAThl HA YIITyOJIEHHOM YPOBHE JOJIKHBI OTpaXaTb CPOPMHUPOBAHHOCTH Y
oOy4Jaroumxcst yMEHUM:

MCIIOJIb30BaTh MOHATHS: (PU3NUECKUE U XUMHUECKHE SIBJICHUS, HAOIIOI€HUE, SKCIIEPUMEHT, MOJI€Ib, THUIIOTE3a, €UHULIbI
($u3NYeCKUX BEIMYUH, aTOM, MOJIEKYJIa, arperaTHbIEe COCTOSIHUS BellecTBa (TBEPAOE, XKUIKOE, Ta3000pa3HOE), MEXaHUUECKOE
ABUKEHHE (pPaBHOMEPHOE, HEPaBHOMEPHOE, NMPSMOJIMHENHOE), TPAEKTOpHUs, paBHOICHCTBYOIIas cul, nedopmanus (yrnpyras,
IUIACTUYECKasl), HEBECOMOCTb, COOOIIAIONINECS COCYIbI;

YBEPEHHO pa3iuuath siBieHusd (audd@ysus, TemioBoe ABWKEHHE YaCTHLl BEIIECTBA, PABHOMEPHOE JBUKECHHE,
HEPaBHOMEPHOE JBIKEHUE, MHEPLMS, B3aUMOJECHCTBUE TEJ, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHONW OCBHIO BpaLICHUS,
nepenavya JaBi€HUsS TBEPABIMHM TEJIaMHM, >KUIKOCTSIMH U Ta3aMH, aTMoc(epHOe AaBlieHUE; IUIaBaHUE TeJ, MPEeBPALCHUS
MEXaHUYECKOM HSHEPIrHH) MO ONHUCAHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHUX JAaHHOE
(bu3nUecKoe SIBICHHUE;

pacno3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3UUECKUX SIBJICHUI B OKPY’KaOIIEeM MHUpE (B TOM 4Kclie (PU3NYECKUE SIBICHHUS
B MPUPO/IE: PUMEPHI IBMXKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOM M HEXXUBOM MpUPO/IE, NEUCTBUE CUIT TSXKECTU, TPEHUS,
YOPYTrOCTH B MPUPOAE M TEXHUKE, BIUSHUE aTMOC(HEPHOro AABJICHHS Ha KMBOM OpraHU3M, IJIaBaHUE PbIO, ppluard B TeJe
YeJioBeKa), MpU 3TOM TMEPEBOJUTH MPAKTUYECKYIO 3ajauy B Y4YEOHYIO, BBIJIEISATH CYIIECTBEHHBIE CBOMCTBA (MPHU3HAKH)
(br3HYECcKUX SIBICHUI;

ONHUCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3WYECKUE SIBICHHUSA, HCHOJb3Ys (PU3MUECKHE BETUUYMHBI (Macca, 00bEM,
IJIOTHOCTh BEILECTBA, BPEMsI, IyTh, CPEIHSIS CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSHKECTH, BEC TENa, CHJIA TPEHUS, AaBICHUE
TBEPAOTrO Teia, NaBieHHe CToi0a MUAKOCTH, BBITAJIKUBAIOIIAs CHUJIa, MeXaHWdeckas padoTa, MOIIHOCTb, IJIEYO CHUJIB,
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MOMEHT CUJIbI, KOA((UIIMEHT MOJIE3HOTO JEHCTBUSI MEXaHU3MOB, KHHETUYECKasl U TIOTCHIIMAJIbHASI SHEPTHUs), IPU ONMUCAHUU
NPaBUJIBHO TPAKTOBATh (YU3UUYECKUN CMBICIT MCIOJIb3YEMBIX BEJIMYUH, UX O0O3HAUYCHHS W €IMHUIIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEJIUUYHUHY C IPYTUMHU BEIMYUHAMU, CTPOUTDH IpaduKU U3yUEHHbBIX
3aBUCUMOCTEH (PU3NUECKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SBJICHUS U MPOIIECCHI, UCIIONIb3Ys MPaBHIa CIOKEHUS CUIT (BIOJb OJHOU
npsiMmoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO pPaBHOBecUsl pbluara (0JI0Ka), «30JI0TOE MPABUIION
MEXaHHUKH, 3aKOH COXPaHEHHUSI MEXaHUYECKOU DHEPTHH, TPU 3TOM JaBaTh CIOBECHYIO ()OPMYJIHUPOBKY 3aKOHA M 3alHCHIBAThH
€ro MaTeMaTUYECKOE BHIPAKEHNUE;

CTPOUTH TPOCTHIE (U3MUECKHE MOJAETU pPEaTbHBIX OOBEKTOB, MPOIECCOB M SBICHUW, BBIICTATH TPHU ITOM
CYIIIECTBEHHBIE U BTOPOCTENECHHBIE CBONCTBA OOBEKTOB, MPOIECCOB, SBICHUN, MPUMEHITh (U3UUYECKUE MOMACTH IS
OOBSICHEHUS PU3NYECKUX MIPOLIECCOB U PEIICHUS yUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKUE SIBICHUS, NPOLECCHl M CBOWCTBAa TEJl, B TOM 4YHCI€ B KOHTEKCTE CHUTYyallMil NPaKTUKO-
OPUEHTHPOBAHHOTO XapakTepa, M pelaThb KauyeCTBEHHbIE 3a/aud, B TOM YHUCIE TPeOYIOIIME YHUCIEHHOTO OICHUBAHMS
XapaKTEepHbIX 3HAYCHUH (U3MUECKUX BEJIUYMH, NPU OSTOM BBIOUpPATH aAJEKBATHYI (U3NYECKYI0 MOJIEb, BBISBIATH
MPUYMHHO-CJIEICTBEHHbIE CBSI3W U BBICTPAUBATh JIOTMUECKYIO LEMOUYKY PACCYKJIEHUH C OMOpOil Ha M3yuyeHHbIE CBOMCTBa
(bu3nyecKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemaTh pacuéTHble 3aa4u (B 2—3 ACMCTBUS) O U3y4aeMbIM TEMaM Kypca (PU3UKH, BRIOHUpask aIeKBaTHYIO (PU3UUYECKYIO
MOJIeJIb, C MCTIOJIB30BAaHMUEM 3aKOHOB M (DOPMyJI, CBSA3BIBAIOIINX (PU3MYECKHE BEIMYUHBI, 3alMCHIBATh KPATKOE YCIOBHE M
pa3BEPHYTOE PEIICHUE 33/1a4H, BRISIBIATh HEJIOCTAIOIINE MM U30BITOYHBIC TaHHbIE, 000CHOBBIBATH BEIOOP METO/IA PEIICHUS
3aJjayM, HCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOAUTH MaTeMAaTUYECKHME MPEeoOpa3oBaHUs W pPacuéThl, OICHUBAThH
PEATUCTUYHOCTh TONYYEHHOTO 3Ha4YeHHs (DU3MUECKON BEIMYMHBI W OMPEIENATh Pa3MEPHOCTh (PU3UYECKOW BEIWUYHHBI,
MOJTyYE€HHOU MPU pEIICHUH 3a/1a4H;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO PEIIUTh TpU TOMOIM (U3MUECKUX METOAO0B, M TMpejaraTh
OPUEHTUPOBOUYHBIN CIIOCOO pEIeHMs], B OMMCAHUM MCCIIEOBAaHMs pacrno3HaBaTh MPOBEPSIEMOE MPEANOI0KEHUE (TUIOTE3Y),
MHTEPIPETUPOBATH MOTYUYSHHBIN pe3ysbTar;

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKHUX SIBICHUN WIH (U3UYECKUX CBOUCTB Ten (muddys3us, TErioBoe
paciiMpeHHe ra3oB, sBJICHUE UHEPLUHU, U3MEHEHUE CKOPOCTH MPHU B3aUMOJICUCTBUU TEJl, Mepeaaya JaBIeHUs KUIKOCTHIO U
ra3om, MposiBJIIEHUE AEUCTBUS aTMOC(HEPHOTO JaBICHUS, JEHCTBUE MPOCTHIX MEXAaHU3MOB): (POPMYIHPOBATH MPEAOIOKEHUE
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(rumote3y) O BO3MOXHBIX pe3yJibTaTaXx HAOIIOACHUN, CaMOCTOATEIBHO COOMpATh YCTAaHOBKY M3 M30BITOYHOrO Habopa
00opy10BaHus U POPMYJIUPOBATH BBIBOIBL;

IPOBOJUTH NPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMYMH (pacCTOsIHUE, IPOMEKYTOK BPEMEHHU, Macca Tena,
00BbEM Tena, cuia, TEMIEpPaTypa, MIOTHOCTh JKUIKOCTH M TBEPJOrO Teja, Cujila TPEHMsI CKOJbXEHHUS, JABJICHUE BO3AYyXa,
BBITAJIKMBAIONIAS] CUJIa, EUCTBYIOIIAs HA MOTPYKEHHOE B JKUIKOCTH TeNO, KOA(M(OUIMEHT MOJE3HOTO NEUCTBUS MPOCTHIX
MEXaHM3MOB) C HCIOJb30BAHUEM aHAJIOTOBBIX W HU(GPOBBIX MPUOOPOB, OOOCHOBBHIBATH BHIOOP METOAA H3MEpPEHUS,
(UKCUpPOBATh TOKAa3aHHs MPUOOPOB, HAXOAUTh 3HAUCHHE U3MEPSAEMON BEIMYMHBI C MOMOUIBI0 YCPEAHEHUS PEe3yibTaTOB
CEpPUU U3MEPEHUN U OLIECHUBATh NOTPEIIHOCTh H3MEPEHN;

MIPOBOJIUTH HECJIOKHBIE 3KCIEPUMEHTAIBHBIE UCCIIEI0BAHUS 3aBUCUMOCTEN (PM3HMUYECKUX BEJIMYUH (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JABMXKYILErOCs TeJa OT BPEMEHU JIBHKEHHSI T€Ja, CUJIbl TPEHUSI CKOJIBKEHUSI OT CHJIbI HOPMAJIBHOIO JaBJICHUS,
KayecTBa OOpabOTKH MOBEPXHOCTEH TeJl M HE3aBUCHUMOCTU CHWJIBI TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHHS TE€J, CHJIbI
YyOpPYyroCTH OT YJUIMHEHHUS MNPY>KUHBI, BBITAJKUBAIOIIEH CHUIIBI OT 00bEMa MOrpyKEHHON YacTU Tejla U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Te€Ja, OT IJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUW IUIaBaHUs Tel,
YCIIOBUIl paBHOBECUSl pblyara U OJIOKOB): COBMECTHO C yuduTedeM (QOopMyJUpOBaTh 3ajady M TUIIOTE3y HCCIEI0BaHUS,
CaMOCTOSITENIbHO ~ IUIAHUPOBATh  MCCIEAOBAHUE, CAaMOCTOSITENIbBHO CcOOMpaTh JKCHEPUMEHTAIbHYIO  YCTAHOBKY C
MCIOJIb30BaHUEM MHCTPYKILMHU, MPEACTABIATh MMOJIYYEHHbIE 3aBUCUMOCTH (PU3UUECKHUX BEJIMYMH B BHJIE TAOIUL U TPadUKOB,
OLICHUBATh NOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM MUCCIIEA0BAHMS;

co0JIroAaTh MpaBUiia TEXHUKU O€30IMIacHOr0 TpyJia pu padboTe ¢ 1abopaTopHBIM 000PY10BAHUEM;

YKa3bplBaTh NPHUHLMIBl JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETp, AMHAMOMETP,
coo0mIatoUIMecs: COCybl, 0apOMETp, pbluar, MNOJBUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;

XapaKTEpHU30BaTh MPUHIIUIBI JEHCTBHS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX MPOLIECCOB
C ONopoil Ha MX omnucaHud (B TOM 4YHUCIE: MOAIIMIHUKH, YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKHIN mpecc, cU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEeOMETpP), HCIOJb3ysd 3HAHMS O CBOWCTBaX (U3MUECKUX SIBICHUU W
HeoOXouMbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX YCTPOHCTB, U3MEPHUTEIBHBIX IMPHOOPOB U
TEXHOJOTMYECKHUX MPOIECCOB MPH PEIICHUN YUeOHO-TIPAKTUUECKHX 3a71a4;
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OPUBOJUTH MPUMEPHI (HAXOAUTh UHGOPMALIMIO O MPUMEPAX) MPAKTHUYECKOTO HCTOIb30BaHUS (PU3NYECKUX 3HAHUU B
MOBCEAHEBHOM KHU3HU NJIsi oOecreyeHusi Oe30MacHOCTH MpHU OOpallleHHH ¢ TpuOopaMu M TEXHUYECKMMHU YCTPOWCTBaMH,
COXpaHEHUS 3/I0POBbs U COOIOACHUS HOPM PKOJIOTHYECKOTO TOBEACHUS B OKPY KaloIel Cpejie;

OCYUIECTBISITh OTOOpP HMCTOYHUKOB UHGpoOpMauu (u3udeckoro coxaepxkanuss B MHTepHere, caMOCTOSTEIHHO
(bopMyTuUpPys TTOMCKOBBIA 3alpOC, HA OCHOBE WMEIOIINUXCS 3HAHUN U MyTEM CPAaBHEHHS Pa3IUYHBIX WCTOYHHKOB BBIJCIISTH
nH(}OpMAIHIO, KOTOPAs SIBISIETCS IPOTUBOPEUYUBON UM MOKET OBITh HEJTOCTOBEPHOM;

WCIIOJB30BaTh MPHU BBINOJHEHUHU YYEOHBIX 3aJaHUN HAYyYHO-TOMYJISPHYIO JUTEPATypy (PU3HYECKOrO COACpPKAHMUS,
CIIpaBOYHBIE MaTepualibl, pecypchl cetu HHTepHEeT, BiIaaeTh NpUEMaMH KOHCHEKTUPOBAHMS TEKCTa, MPeoOpa3OBaHUS
MH(pOpMAaIU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHMKOB HWH(OpMaIu
(U3UYECKOTO COJIEp)KaHMs, B TOM YHUCJE MyOJIMYHO JAeNaTh KpAaTKHUE COOOIICHHS O pe3ysibTaTax MPOEKTOB WM Y4eOHBIX
UCCJICIOBAHUM, TMPU 3TOM TPAMOTHO KCMOJB30BaTh M3YUEHHBINM MOHATHUMHBIA amnmapaT Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUIEHUE IIPE3CHTALIUEM;

IpU BBIMIOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEIOBAHUN paCIpeleNiaTh O0S3aHHOCTU B TPYNIE B COOTBETCTBUU C
MOCTABJICHHBIMUA 3a7[a4aMH, CIICUTh 3a BBIMOJHEHHWEM IUJIaHA JCHCTBUM, aJ€KBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JNEATEIBHOCTD IPYIIIBI, BBICTPAUBATH KOMMYHHUKATUBHOE B3aUMOJCUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoHnity o0yuenus ¢ 8 knacce npeiMeTHbIE pe3yIbTaThl Ha YIiTyOJ€HHOM YPOBHE JOJKHBI OTPaXkaTb CPOPMUPOBAHHOCTD
y 00y4Jarommxcs yMEHUM:

MCIIOJIb30BaTh TOHATHA (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABM)KEHHE aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHUS
BEIIECTBA, KPUCTAINIMUYECKHE U aMOp(HBIC Tella, HACHIIIEHHBI M HEHACHIIIEHHBIA Tap, CIOCOObl M3MEHEHUs BHYTpPEHHEH
DHEPTUH, JIEMEHTAPHBIA IIEKTPUUYSCKUHN 3apsij, MPOBOAHUKHU, TMOTYNPOBOJHUKH, AUIICKTPUKH, UCTOYHUKH TOCTOSHHOTO
TOKa, JICKTPUUECKOE U MAarHUTHOE TOJISA, OTNITUYECKAasi CHCTeMa) U CUMBOJIMYECKUHN SI3bIK (PU3UKH TP PEIICHUH YYEOHBIX U
MPAKTUYECKHX 3a]1a4;

YBEPEHHO pa3jinuaTh SBJICHUS (TEIUIOBOE PACIIMpEHHE (CKaTHe), TEIUIOBOE PaBHOBECHE, ITOBEPXHOCTHOE HATSKEHUE,
CMauMBaHMUE, KANMWUIAPHBIC SIBJICHUSA, HWCIApeHHe, KOHACHCAllUs, IUIaBJICHHE, KPUCTAJUIM3ALMs, KUIIEHUE, CIOCOOBI
Teruionepenay (TeImIonpOBOIHOCTb, KOHBEKILUS, W3JIyY€HHE), TEIUIOBbIE IMOTEpH, AJIEKTpU3AlUi Tell, B3aUMOJEUCTBUE
3apsA0B, JEHUCTBUS SIEKTPUUECKOr0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MAarHUTOB, I€WCTBUE MAarHUTHOTO MOJIS Ha
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IPOBOJIHUK C TOKOM) I10 OIMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UUECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (DU3MUECKUX SIBJICHUI B OKPYKaIOIIEM MUpPE (B TOM Uucie PU3NUECKUE SIBICHUS
B IIPUPOJE: TOBEPXHOCTHBIE U KaWJLIAPHBIEC SBJICHUS B IPUPOJAC, KPUCTAILIBI B IpUpoJe, n3iydeHne CoJHIa, 3aMep3aHue
BOI0EMOB, MOPCKHUE OpU3bI, 00pa3oBaHUE POCHI, TyMaHa, HHES, CHETa, SJIEKTPUUECKUE SBJICHUS B aTMOC(EpE, HIEKTPUIECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE TMOJe 3eMJd, Apeid MOJI0COB, POJIb MATHUTHOTO TOJIS AJS JKU3HU Ha 3emiie, MOJSPHOE
CUSIHUE), NPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(br3NYECKUX SIBICHMUIA;

ONKCHIBATh M3YYEHHBIE CBOMCTBA T€l W (PU3MYECKHUE SIBICHUS, UCIONb3YsS (DU3MUYECKHE BEJIMYMHBI (TemMIeparypa,
BHYTPEHHSISI SHEPT U, KOJMYECTBO TEIUIOTHI, padoTa rasa, yAelibHasi TEINIOEMKOCTD BEILIECTBA, YAEIbHAs TEIUIOTA IJIaBJICHUS,
yleabHas TEeIioTa napooOpa3oBaHus, y/IelbHas TEIUIOTAa CTOPAaHUs TOIINBA, KOA()(ULIMEHT MOJIE3HOro NEHCTBUS TEIJIOBOM
MalllMHbI, OTHOCHUTENIbHAs BIIAXKHOCTh BO3[yXa, OJJIEKTPUYECKUN 3apsl, CWIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE,
comnpoTuBiieHUe poBoaHKKa, J/IC B Lenu MOCTOSHHOTO TOKA, JJIEKTPUUECKOE YJEIbHOE COMPOTHUBIIEHUE BEIlleCTBa, paboTa
Y MOILHOCTb 3JIEKTPUYECKOT0 TOKA), IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI MCIIOIb3YEMbIX BETUUHH, UX
0003HaUYECHUSA U E€IUHULBl (PU3MUECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIME JTAHHYIO (PU3WYECKYIO BEJIMUYHHY C
APYTUMHU BETMUYMHAMU, CTPOUTH IpaMKH U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYUH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUYECKUE ABJICHHUSI M MPOLIECCHI, UCIOJIb3YsI OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-
KHHETUYECKOW TEOPUHM CTPOEHUsS BEILECTBA, YPaBHEHUE TEIUIOBOro OajaHca, 3aKOH COXPAaHEHHUs 3JEKTPUUYECKOTo 3apsna,
3akoH KyioHa, IpUHIMN CYNEepHo3ULMU ANEKTPUUECKUX Mojel, 3akoH OMa Juis yyacTka Lenw, npasuia Kupxroda, 3akon
Oma ju1st moHOM 1enu, 3akoH Jlkoyia-JIlenna, 3aKoH COXpaHEHUs SHEPTHUH, TTPU 3TOM pa3andaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U €T0 MaTEMATHYECKOE BBIPAKEHUE;

CTPOUTH TMPOCThIE (PUINYECKHE MOJEIU pealbHbIX OOBEKTOB, MPOLECCOB M SBJICHUM, BBIACIATH NPH 3ITOM
CYILIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOLECCOB, SBJICHUW, NMPUMEHSTh (PUIUYECKUE MOJEHH IS
00BsICHeHUS (PU3NYECKUX TIPOIIECCOB U PEIICHUs YYCOHBIX 3a1a4;

OOBSCHATh (PU3NYECKUE SIBJICHMSI, MPOLECCHl U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTYyallil NMPaKTUKO-
OPUEHTHPOBAHHOTO XapaKkTepa, M pelaTh KauyeCTBEHHbIC 33/Jayd, B TOM YHUCJE TPeOYIOIIME YHUCICHHOTO OICHUBAHMS
XapaKTepHBIX 3HAYCHUH (U3MUECKUX BEJIMYMH, TMPU STOM BBIOMpATh aJEKBATHYIO (DU3MUYECKYI0 MOJIEJb, BBISBIATH
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NPUYUHHO-CJICICTBEHHBIE CBSI3M U BBICTPAUBATh JIOTUYECKYIO IIETIOYKY PACCY>KJIEHUN C OMOpOl Ha M3y4YEHHBIE CBOMCTBA
bu3nUecKux sIBICHUH, PU3nUecKre 3aKOHbI, 3aKOHOMEPHOCTU U MOJIETIH;

YBEPEHHO pelaTh pacuy€THbIe 3a7aud (C Oonopod Ha 2—3 ypaBHEHHS) IO M3y4aeMbIM TeMaM Kypca (pU3uKH, BhIOUpas
aJIeKBaTHYI0 (DU3UYECKYI0 MOJIeNb, C HCIOJb30BAHUEM 3aKOHOB U (OPMYJ, CBS3bIBAIOIIMX (U3UUECKUE BEIUYUHBI,
3alUChIBaTh KPaTKOE YCJIOBHE M pa3BEPHYTOE pEIICHHWE 3ajaud, BBIABIATH HEJOCTAIONIME WM W30BITOYHBIC JaHHbBIC,
00OCHOBBIBAaTh BBIOOp METOJa pEIICHHUS 3aJayH, HWCIOJB30BaTh CIPABOYHBIC JaHHBIE, NMPUMEHATH METOJbI aHaJIHu3a
pa3MEpHOCTEHN, HCIONb30BaTh TpaUuecKUe METOAbl PEIICHHs 3aJad, MPOBOAMTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS U
pacy€Tbl, OIEHMBATH PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS (PU3MYECKON BEIUYMHBI MU OINPEACNATh Pa3MEPHOCTH
(M3MYECKON BEJIMUMHBI, TOJTYYEHHOU MpU PEIICHUH 330a4H;

pacno3HaBaTh MpPOOJEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOLIIM (PU3MYECKMX METOAOB, W Npeajararhb
OPUEHTUPOBOUYHBIN CIIOCOO pElIeHUs], B OIMMCAHUU MCCIIEOBaHMs paclo3HaBaTh MPOBEPSIEMOE MPEAIONIOKEHNE (TUIIOTESY),
MHTEPIPETUPOBATH MOTYUYEHHbIN pe3yybTar;

IPOBOJIUTH ONBITHI MO HAONIOAECHUIO (PU3NYECKUX SIBICHUNA WM (PU3MUECKUX CBOMCTB TeNl (KalWJUIAPHBIE SBIICHUS,
3aBHCHUMOCTh JABJEHMsI BO3[yXa OT €ro o0ObéMa M TeMIepaTypbl, CKOPOCTH MpOIlecca OCTbIBaHUS (HAarpeBaHMs) NIpU
U3JTyYEHUH OT LIBETa M3JTydarolel (Moromaronieil) HOBEpXHOCTH, CKOPOCTh UCIIapEHUsI BOJIbI OT TEMIEPATYPhI )KUJIKOCTH U
IJIOIAAN €€ TOBEPXHOCTH, AJIEKTPU3aLUs TEJI U B3aUMOJCHCTBUE DJIEKTPUUYECKHUX 3aps0B, B3aMMOJEHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJU3alllis MarHUTHBIX TMOJIEH MOCTOSIHHBIX MAarHUTOB, JAEUCTBUS MAarHUTHOTO TOJII HAa MPOBOJHHUK C TOKOM,
CBOMCTBAa DJIGKTPOMAarHuTa, CBOMCTBA 3JEKTPOABUIATENsI MOCTOSHHOIO TOKa): (OpPMYyJIUpOBaTh IMPOBEPSIEMOE
MpeanoyioxkeHne (TUmoTe3y) O BO3MOXKHBIX pe3yJibTaTaX HaOIIOJICHUM, CaMOCTOATENIbHO COOMpaTh YCTaHOBKY U3
M30BITOYHOTO HaOOpa 000pyAOBaHUS, ONMMUCHIBATH XOJ1 ONbITAa U (POPMYJIUPOBATH BHIBOJIBI,

MPOBOJIUTh MPSMbIE M KOCBEHHbIE HM3MEPEHHUS (PU3NYECKUX BEJIMYMH (TEMIIepaTypa, OTHOCUTENbHAs BIIAXHOCTb
BO3/lyXa, CHJIa TOKA, HAIpsKEHUE, YACNbHAs TEIJIOEMKOCTh BEILECTBA, COMPOTUBIIEHUE MPOBOJHMKA, pad0Ta U MOIIHOCTh
ANEKTPUUECKOr0 TOKA) C MCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHUS,
¢ukcupoBaTh MoOKa3zaHUS MPUOOPOB, HAXOAUTHh 3HAYCHHE H3MEPSIeMOM BEJIUYMHBI C MOMOIIBI0 YCPEIHEHUS Pe3yJIbTaTOB
CEpUH U3MEPEHUN U OLICHUBATh MMOTPEMIHOCTh U3MEPEHHU;

MPOBOAUTDH SKCIIEPUMEHTAIBHBIE UCCIIEJOBAHMSI 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH (3aBUCHMOCTD JIaBIICHUS BO3lyXa
OT ero o0béMa M HarpeBaHUs WU OXJIAXKJEHUS, MCCIEIOBAaHUE SBJICHMS TEIUIOOOMEHA MpU CMEIIMBAHUU XOJOAHOW H
ropsiyedl BOJAbI, 3aBUCUMOCTh COIPOTHBIICHHUS] MPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAN MONEPEYHOTO CEYEHUS M YIEIbHOIO
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COMPOTHUBJICHUS BEILIECTBA MPOBOJHMKA, CHJIbI TOKA, MPOTEKAIOUIEr0 4Yepe3 MPOBOJHUK, OT HAMpPsHKEHUS Ha MPOBOJHUKE,
UCCJIeIOBAHUE TOCJIEIOBATEILHOTO U MAPALIETbHOTO COSAMHEHUI MPOBOAHUKOB): COBMECTHO € yuuTeneM (hOopMyIupoBaTh
3aJlayy M TUIOTE3y HCCIEAOBAHUS, CaMOCTOATEIbHO IUIAHHPOBATH HCCIEJOBaHUE, CaMOCTOATEIHLHO COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HMHCTPYKIHUHU, MPEACTABIATh MOJYYEHHbIE 3aBUCUMOCTH (DU3UUECKHUX
BEJIMYMH B BUJIE TaOJIHII U TpaUKOB, OLIEHUBATH MOTPEIIHOCTH, ACNIATh BBIBOBI [0 PE3YJIbTaTaM UCCIICJOBAHMUS,

coOmro1aTh TpaBuia 0€30MacHOTOo Tpy/ia P paboTe ¢ 1abopaTOPHBIM 000PYAOBAHUEM;

XapaKTEpHU30BaTh NPUHIIUIIBI JEHCTBUS U3yUYEHHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMYECKUX MPOIIECCOB
C OMOpPOil Ha UX ONUCaHUs (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETD, MapoBasi TypOMHa, aMIIEpMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUYECKOW SHEPIHH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENIbHBIE SJIEKTPONPUOOPHI (IPUMEPHI),
MPEAOXPAHUTENIM U HMX MPUMEHEHHE B OBITY M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb MOCTOSHHOTO TOKa), MCIOJb3Ysl 3HAHUSA O CBOMCTBaxX (PU3MUECKUX SBICHHM, HEOOXOIUMBbIE (PU3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTEIbHBIE IPUOOPHI IO CXEMAaM U CXEMAaTUYHBIM PUCYHKaM
(’KUIKOCTHBI TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO CrOpaHHs, 3JEKTPOCKOIN, peocTar),
COCTABJISITh CXEMBI IEKTPUUYECKUX LENEW C IOCIEN0BATEIbHBIM U NapaJUICIbHBIM COECJUHEHUEM 3JIEMEHTOB, pasjinyas
yCIIOBHBIE 0003HAUYEHUS HJIEMEHTOB 3JIEKTPUUYECKUX IENel, UCIOIb30BaTh CXEMbl U CXEMAaTHUYHBIE PUCYHKU H3yUEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLIECCOB MPHU PEIICHUH YYEOHO-MPAKTUUYECKUX
3azay;

MPUBOAMUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O MpUMEpax) MPAKTUYECKOTO HCHOJIb30BAHUS (PU3MUECKUX 3HAHHWM B
MOBCEHEBHON XU3HMU JJI1 oOecnedeHus: 0e30MacHOCTH IpH OOpalieHUH ¢ MpUOopaMu M TEXHUYECKUMH YCTpPOMCTBaMH,
COXpaHEHUS 3/I0POBbs U COOIOACHHS HOPM IKOJIOTMYECKOT0 MOBEACHUS B OKPY KAIOILIEH CpEE;

OCYLIECTBJIATh MOUCK HHpopMauuu (U3MYECKOro cojepkaHus B HHTepHETe, CaMOCTOSITENbHO (OPMYIUPYS
MOMCKOBBIN 3alpoc, HA OCHOBE MMEIOIIMXCSA 3HAHUW M CPaBHEHHUS JTOMOJHUTEIbHBIX MCTOYHMKOB BBLACNIATh HH(POPMAILIHIO,
KOTOpasi SIBJISIETCSI MPOTUBOPEUYMBOM HIIM MOKET ObITh HETOCTOBEPHOM;

WCIIOJIb30BaTh IPH BBIMOJHEHUHM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JUTEpaTypy (GU3HUYECKOTO COJEp)KaHUf,
CIpaBOYHbIE MaTepuajbl, pecypchl ceTd HHTepHeT, BianeTs NpuUéMaMHM KOHCIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHMs
uH(}OpMAIUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;



31

co3/laBaTh COOCTBEHHbIE IMHUCbMEHHBbIE M KpaTKHE YCTHBIE COOOIIEeHHs, 00001mas WHGOPMAIMI0 M3 HECKOJBKUX
UCTOYHUKOB (PU3MUECKOTO COJEPKaHMs, B TOM 4YHUCIE MYOJIMYHO TMPEACTABIATh pPE3YyJbTaThl MPOEKTHON WM
UCCIIeI0BATEILCKON JICSTENBHOCTH, MPU 3TOM I'PAMOTHO HMCIOJB30BaTh M3YUEHHBIN MOHATUWHBIN anmapar Kypca (QU3MKH,
COITPOBOXK/IaTh BBICTYILICHUE IIPE3EHTALIUEH;
MIPU BBIOJTHCHUHN YYCOHBIX MPOCKTOB M HUCCIEAOBAHUN (PU3MUECKHUX MPOIECCOB PACTIPENCIATh O00S3aHHOCTH B TPYMIE B
COOTBETCTBHHM C ITOCTABJIECHHBIMM 33]1a4aMH, CJIICIUTH 32 BBINOJHEHUEM IUIAHA JIEMCTBUM U KOPPEKTUPOBATH €r0, aIeKBATHO
OIICHUBAaTh COOCTBEHHBIM BKJIaJ B JCATEIbHOCTb TPYIIbI, BHICTPAUBATh KOMMYHHMKATHUBHOE B3aUMOJICUCTBUE, MPOSBIISISL
TOTOBHOCTH pa3peniaTb KOHQIUKTHI.

K xoH1y 00yueHus ¢ 9 kiacce npeIMeTHbIE PE3YIbTaThl HA YIIyOJEHHOM YPOBHE JAOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH
y 00y4aromuxcs YMEHUM:

MCIIOJIb30BaTh MOHATHUS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUIKEHHUSI, HEBECOMOCTb U MEPETPYy3KH,
LHEHTP TSKECTH, MEXaHUYECKHE BOJHBI, 3BYK, MH(QpPa3ByK U YJIbTPa3ByK, JJIEKTPOMATHUTHBIC BOJIHBI, PEHTIE€HOBCKOE
U3JTy4yEHHE, 1IKaja 3JIEKTPOMarHUTHBIX BOJIH, HCTOYHHUKH CBETa, OJU30PYKOCTh U JaIbHO30PKOCTh, CIIEKTPhI UCITyCKAaHUS U
NOTJIOUIeHMS], anb(a-, 0eTa- 1 raMmMa-u3JIy4eHUs, U30TOIbI, SAepHas U TEPMOsIEpHAs YHEPTeTHKA) U CUMBOJINYECKUH SI3bIK
(U3UKY TP pelICHUU yYeOHBIX U TPAKTUYECKUX 3a]1aY;

YBEPEHHO pa3au4arh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIUMHEHHOE [BHKEHHE, PABHOYCKOPEHHOE
NpSIMOJIMHEMHOE JIBU)KEHHE, CBOOOJHOE NaJCHHUE TeJN, JABMKEHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, pPaBHOBECHE
MaTepualibHOW TOYKH, PEAKTUBHOE JBM)KEHHE, HEBECOMOCTb, KOJeOaTeNbHOE NBMXKEHHE (rapMOHUYECKHE, 3aTyXalollue,
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE NBW)KEHHE (PAcHpOCTpPAaHEHHE W OTPAXKEHUE 3BYKa, MHTEPPEpPEHIUS U
nugpakiys BOJIH), IPSIMOJMHENHOE PACIIPOCTPAHEHHUE, OTPAKEHHUE U MPEIOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHUE
CBETa, pa3joKeHHe Oeroro cBeTa B CIHEKTP U CJIOKEHHE CIEKTPAJIbHBIX IIBETOB, €CTECTBEHHAs PaJAHMOAKTUBHOCTD,
BO3HMKHOBEHHUE JIMHEHYATOr0 CHEKTpa H3Iy4YEHHUs) MO OMNUCAHUI0O HMX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3YUYECHHBIX (PU3HUECKUX SIBJICHUN B OKpY’KaroleM MUpe (B TOM 4yuciie (GU3NUecKUe SIBICHUS
B MPUPOJE: MPWIKUBBI U OTJIMBBI, JBUKEHHE TuIaHeT COJHEYHON CHUCTEMBbl, PEaKTUBHOE IBUKEHHE >KMBBIX OpPraHU3MOB,
BOCIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MJIETPSICEHUE, CECMUUECKHE BOJHBI, I[yHAMHU, 9X0, I[BE€Ta TeJl, ONTUYECKUE SBJICHUS B
npuposie, OUOJIOTUYECKOE JEeHCTBHE BUIUMOTO, YJIbTPAa(HUOIETOBOTO U PEHTICHOBCKOIO H3Iy4YeHHH, €CTECTBEHHBII
paZMoOaKTUBHBIN (DOH, KOCMUYECKHE JTy4YH, PaJMOAKTUBHOE U3IyUYEHHUE MPHUPOAHBIX MUHEPAJIOB JEUCTBUE PaJHMOAKTUBHBIX
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M3TYyYeHU HAa OpPraHu3M YeJIOBEKa), PU 3TOM IEPEBOJIUTH MPAKTUYCCKYIO 3a/ady B Y4eOHYIO, BBIACIATH CYIICCTBCHHBIC
CBOMCTBA (TpU3HAKH) GU3UIECKUX SBICHUM;

ONHCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3NUYCCKUE SIBICHUS, HCIONB3Ys (PU3MYecKWe BEIMUYUHBI (CpemHss W
MTHOBEHHAasi CKOpPOCTh Tella TPH HEPaBHOMEPHOM JABI)KCHUHU, YCKOPEHHE, IepeMeIleHHe IPH PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBMKEHUH, YTJIOBas CKOPOCTh, IEHTPOCTPEMUTEIHHOE YCKOPEHHE, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHia
TSDKECTH, YCKOPEHHE CBOOOHOTO MaICHUS, BEC TN, IEHTP TSHKECTH TBEPAOTO TeJa, UMITYJIbC TeJa, UMITYJIbC CHITbI, MOMEHT
CWJIBI, MEXaHW4YecKas paboTa W MONIHOCTh, IOTEHIMAIbHAS DHEPTUs Teja, MOIHATOTO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTCHITHANTBHAS DHEPTUS CXKATON MPYKWHBI, KWHETUYECKAss DHEPTHs, MOJIHAS MEXaHWYeCcKas JHEprus, MEpHoJ W 4acToTa
KoJIeOaHMi, Mepro MaTEeMaTHIECKOTO M MPYKMHHOTO MAasITHUKOB, JNTMHA BOJHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETa, TOKa3aTellb MPEIOMIICHHS CpEebl), TPHW ONMHCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIOIB3YEMBIX
BEJIMYMH, UX O003HAYEHUS U EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (DOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (DU3HUECKYIO
BEIIMYUHY C JPYTUMU BEIUYUHAMH, CTPOUTH rpadMKi U3yYECHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEJIIMYUMH;

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBJICHUS U TMPOIIECCHI, UCIOJIb3Ysl 3aKOH COXPAaHEHHUS SHEPTUU, 3aKOH
BCEMHUPHOTO TATOTEHMS, NMPUHIIMI CYNEPHO3UIIMKA CUJI, IPUHIIMI OTHOCUTENbHOCTH [anuies, 3akoHbl HbloTOHA, 3aKOH
COXpaHEHUs UMITYJIbCa, TEOPEMY O KHHETHYECKOW OJHepruu, 3akoH ['yka, 3akoH bepHyJIM, 3aKOHBI OTPAKEHHUS H
MpEJIOMJIEHUST CBETa, (DOPMYITy TOHKOW JIMH3BI, IIAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJIEIh aTOMHOTO SI/Ipa, 3aKOHbI
COXpaHEHUS 3apsIOBOTO M MAaCCOBOTO YHICENI MPHU SACPHBIX PEaKIHAX, MPU 3TOM Pa3udarTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M €T0 MaTEeMaTHYECKOE BBIPAKCHUE;

CTpPOUTh (U3MUECKUE MOJCITH PEATbHBIX OOBEKTOB, MPOIECCOB U SBJICHUM, BBIACIATH MPU ITOM CYIIECTBCHHBIC U
BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB, SIBJICHHUMN, MPUMEHATh (PU3UICCKUE MOJICTH JJIs1 OOBSICHEHUS (DU3UICCKUX
MIPOIIECCOB U PEIICHUsI YUCOHBIX 3a/1a4;

OOBSCHATh (PU3WUYECKHE SIBICHHS, TPOIECCHI M CBOWCTBA TEJ, B TOM YHCJIC B KOHTCKCTE CHUTYallMi MPaKTHKO-
OpHEHTHPOBAHHOTO XapakTepa, W peliaTh Ka4eCTBECHHBIC 3aJadyd, B TOM YHCJIE TPEOYIONIME YHCICHHOTO OICHUBAHMS
XapaKTEPHBIX 3HAYCHUW (U3NYECKUX BEIUYHH, MPU OSTOM BHIOWpPATH aJeKBATHYI (U3UYECKYI0 MOJENb, BBISBISITH
MPUYUHHO-CJICACTBEHHBIC CBSI3H M BBHICTPAUBATH JJOTHYECKYIO IIETIOYKY PACCYKIEHUHN 13 2—3 MIAaroB C OMIOPOM Ha N3YYCHHBIC
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO peIIaTh pacyE€THBIC 3a7a4d 1O HM3yYaeMbIM TeMaM Kypca (M3UKH, BBIOMpas aJeKBATHYIO (U3UYECKYIO
MOJIeJIb, C MCTOJIb30BAHUEM 3aKOHOB M (DOPMYJI, CBSA3BIBAIONINX (DU3UYECKHE BEIMYHMHBI, 3alMCHIBATH KPATKOE YCIOBUE U
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pa3BEPHYTOE PEILIECHUE 33]1a4M, BBISIBIISATh HEJOCTAIOIINE WIIM U30BITOYHBIE IaHHBIE, 00OCHOBBIBATh BEIOOP METOJA PEILICHUS
3aJlayM, MCIIOJIb30BaTh CIPABOYHbBIC JaHHbIC, NMPUMEHITh METOJbl AaHAIN3a pPa3MEpPHOCTEH, MCIOJIb30BaTh Ipaduueckue
METOJbl PpEUICHUs 3aJ]ad, MPOBOJUTh MATEMaTUYECKHE IPeoOpa3oBaHUs M PACUETHI, OLEHUBATh PEATUCTUYHOCTD
IOJlyYEHHOTO 3HAY€HUs (PU3NYECKON BEIUYMHBI U ONPEAENATh PA3MEPHOCTh (PU3MUECKON BEIMYMHBI, MOJYyUYEHHOM MpHU
pELICHUH 33]a4H;

pacrmo3HaBaTh MpPOOJIEMBbI, KOTOpPhIE MOXHO pEIIUTh NpU TOMOIM (U3MUECKUX METOAO0B, M IMpejaraTh
OpPUEHTHUPOBOYHBII CHOCOO pEelIEeHUs, B OMMCAHUU UCCIIEI0BAHUS PACIIO3HABATH MPOBEPSEMOE MPEAIONIOKEHUE (TUIIOTESY),
OLICHUBATh PABUJIBHOCTD MOPSAKA IPOBEACHUS UCCIEIOBAHUS, UHTEPIPETUPOBATH MOJYYECHHBIN PE3YJIbTAT;

MIPOBOJIUTH OMNBITHI MO HAOJIOACHHUIO (DU3UUECKUX SIBJICHUN WM (U3HYECKUX CBOMCTB TeN (M3y4€HHE BTOPOrO 3aKOHA
HproTOHA, 3aKOHAa COXpaHEHUs PHEPrUH, 3aKOHA COXPAaHEHUs HMITyJbCca, ACHCTBUE 3aKOHAa bepHYJsIM U BO3HUKHOBEHHE
NOIbEMHON CUJIBI KpPbLIA, 3aBUCUMOCTb MeproJia KoieOaHui Npy>KMHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI
Y HE3aBHCHUMOCTh OT aMIUIUTY/Ibl MaJIbIX KOJIEOAHUH, IPSMOJIMHEIHOE pacpOCTPaHEHUE CBETA, Pa3JIoKEHHE OEI0ro CBeTa B
CHEKTpP, U3yUYE€HHUE CBOWMCTB M300pa)K€HUs B IJIOCKOM 3€pKaje M CBOWCTB M300pa)k€HMs MpelMeTa B cOOMparolleil JUH3E,
HaOJII0/IEHUE CIUIOIIHBIX U JIMHEWYATBIX CIIEKTPOB U3IYUYEHUs): POPMYIUPOBATH IPOBEPSEMOE MPEATNIONOKEHUE (TUIIOTEZY) O
BO3MOXKHBIX pPe3yJibTaTax HaOIOJICHUN, CaMOCTOSATEILHO COOMpATh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000pYIOBaHUA,
OIHCHIBATh XOJ1 ONbITa U (POPMYITUPOBATH BHIBOJBL;

MPOBOJIUTH IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPEHUM, ONPENEss CpeHEee 3HAUYEHUE U3MEPSEMON BEIMYUHBI U
onpenensisi NOTrPEeIIHOCTh Pe3yJbTaTOB NPSIMbIX U3MEPEHUM, 00OCHOBBIBATH BHIOOpP croco0a M3MEpeHHs (M3MEPUTETbHOTO
npudopa);

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (DU3NUECKUX BEIUYHH (CPEAHSSE CKOPOCTh U YCKOPEHHUE TeJa IPU paBHOYCKOPEHHOM
JBUKEHUHU, YCKOPEHUE CBOOOJHOrO MaJe€HUs, KECTKOCTh MPYXKUHBI, KOADPUIMEHT TPEHUS CKOJbKEHUS, MEXaHUYECKas
paboTa ¥ MOIIHOCTb, YACTOTa U MEpPUOJ KOJIEOAHUM MaTEMaTUYECKOrO M MPYKUHHOTO MAasTHUKOB, (JOKYCHOE pacCTOSTHUE
coOuparolei JMH3bI U €€ ONTHYECKasi CUJIa, PaAMOAKTUBHBIN (DOH) C UCTIOIB30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB:
00OCHOBBIBaTh BBIOOP METOJa M3MEpPEHHUs, IUIAHUPOBATH H3MEPEHUs, CAMOCTOSITEILHO COOHUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, BBIYUCIIATH 3HAYCHHE BEJIMYMHbI W aHAJIM3UPOBATh IOJNyUYEHHBIE pE3yJbTaThl, OLEHUBAs MOIPEUIHOCTh
pPE3yIBTATOB KOCBEHHBIX U3MEPEHUI;

MPOBOAMUTH HKCIIEPUMEHTAIbHBIE UCCIIETOBAHMS 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH (3aBUCHUMOCTH IIYTH OT BPEMEHH
IIPU PaBHOYCKOPEHHOM JABI)KEHUU 0€3 HauaJbHOW CKOPOCTH, 3aBUCHMOCTH CHUJIbI TPEHHSI CKOJIBKEHHSI OT CHIIbI HOPMAJIbHOTO
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JaBJCHUS, Tepuojla KoJieOaHMM MAaTeMaTHMYeCKOro MasTHUKA OT JJUHBI HUTH, OINpPEIEICHHE YCKOPEHUS CBOOOIHOTO
najeHusi, UCCIEOBaHUE U3MEHEHMS BEJIMYMHBI U HAIlPaBJICHUS MHAYKIIMOHHOTO TOKA, 3aBUCUMOCTD yTjla OTPaKeHHs CBETa
OT yrJia MajJieHus, yria MpeJoMIICHUS OT YIJia MMaJIeHus CBETOBOIO JTy4ya, UCCIIEI0BAHUE TPEKOB: U3MEPEHHUE SHEPTHUH YACTHULIBI
o TOpMO3HOMY TyTH (1O QoTtorpadusm)): COBMECTHO C yuutesieM (OpMYIUPOBaTh 3ajady M THIOTE3Y HCCIIEIOBaHUS,
CaMOCTOATENIbHO IUIAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSATEIBLHO COOMPATHh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, MPEACTABIISTH
MOJTyYE€HHBIE 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE TaOIUIl U TpadUKOB, OIICHUBATH MOTPEUTHOCTH, JAENIaTh BHIBOIBI 110
pe3yibTaTam UCCIEIOBaHUS;

co0JiroAaTh MpaBuiia 0€30MacHOTo Tpy/ia MpU padboTe ¢ 1a00paTOPHLIM 000PYAOBAHUEM;

XapaKTEPHU30BaTh MPUHIIUIIBI JEHCTBHS U3yUYEHHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMYECKUX MPOLIECCOB
C OMOpPO Ha UX ONUCaHUsA (B TOM YHUCIIE: CHUAOMETP, JATYUKHU MOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PaKeTa, HX0JI0T, OUKH,
nepuckor, ¢oroanmnapar, MUKPOCKOIN, TEJIECKOI, ONTHUYECKUE CBETOBObI, CIEKTPOCKON, JO3UMETP, kKamepa Buibcona),
UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBJICHUN U HEOOXOAUMbIe (PM3UYECKUE 3aKOHOMEPHOCTH, UCIIOJIBb30BATh CXEMBbI
U CXEMAaTUYHbIEC PUCYHKU M3YyUEHHBIX TEXHUYECKUX YCTPOMCTB, N3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB
IpU PElICHUU Yy4eOHO-TIPAaKTUYECKUX 3a]ad, ONTHYECKHUE CXEMbl JJIsi MOCTPOEHUS HU300paKEHUH B IIJIOCKOM 3€pKaje U
cobuparoIei JIMH3e;

OPUBOJUTH MPUMEPHI (HaXOAUTh MH(OPMALMIO O MPUMEpPax) MPAKTHUECKOI0 HMCIONIb30BaHUs (PU3NUECKUX 3HAHUM B
MOBCEHEBHON XU3HMU JJI1 oOecnedeHus: 0e30MacHOCTH NpH OOpalleHUH ¢ MpUOOpaMu M TEXHUYECKUMH YCTpPOMCTBaMH,
COXpaHEHUS 3/I0POBbs U COOIOACHHS HOPM IKOJIOTMYECKOTO MOBEACHUS B OKPY KAIOILIEH CpEE;

OCYLIECTBJATh MOUCK HHpopMauuu (U3HMUECKOro cojepkaHus B HHTepHETe, CaMOCTOSTENbHO (OPMYIUPYS
MOMCKOBBIN 3alpoc, HAaXOIWUTh MYTH OINPEACNICHHS JOCTOBEPHOCTH MOJYYEHHOW HH(POPMAIMKM HA OCHOBE HMMEHOUIMXCH
3HAHUH U TIONOJIHUTEIbHBIX UCTOYHHUKOB,;

MCIIOJIb30BaTh MPU BBIMOJHEHUU YYEOHBIX 3alaHUil HAYYHO-TIOMYJISIPHYIO JUTEPaTypy (PU3UYECKOro COJep KaHus,
CIIpaBOYHBIE MarepHuaybl, pecypchl ceTd HWHTepHeT, BiaaeTb NpuUéMaMu KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHMS
uH(MOpMAIUU U3 OJHON 3HAKOBOUW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpPMAIMHM M3 HECKOIbKUX HCTOYHHKOB
¢buznueckoro coaepxkaHusi, MyOJUUYHO MPEACTABIATh PE3yIbTAThl MPOSKTHOM HIIM MCCIEAOBATEIBCKON NEATEIBHOCTH MPH
3TOM TPAaMOTHO HCIIOJIb30BaTh HW3YYECHHBIN MOHATHUMHBINA anmapaT HW3y4aeMmoro pasjaena (U3MKd H  CONpPOBOXKIAThH
BBICTYIUUICHHE MTPE3EHTALMEN ¢ YUETOM OCOOCHHOCTEN ayAUTOPUH CBEPCTHHUKOB.
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7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeEM (uudpoBble)
Ne w/n NPOrpamMMbl b Bcero ;(;;OTTI::HBHH?’ ;I;) é)liﬁmecnme Oﬁpczl:iz)BaTeJILHbIe
pecypchl
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 dusnka — HayKa 0 MPUPOJIC 2
1.2 dusnyecKue BETMIUHBI 4 3
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] IO3HAHUS 2 1
Hroro mo paszneny 8
Paznea 2. [lepBoHayanbHble CBeleHHS O CTPOEHHMH BellecTBa
2.1 Crpoenue BemiecTBa 2 1
29 JIBH>KeHue 1 B3aUMOJICHCTBUE YaCTHI] 4 5
BEILIECTBA
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 1
Hroro no pazgeny 7
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHeE TeJl
3.1 MexaHn4ueckoe IBHUKEHNE 10 2
3.2 WNuepus, Macca, TUIOTHOCTh 9 1 1
3.3 Cuna. Bujsl cun 15 1 3
Hroro no paszneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKHIAKOCTEH M ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 5 5
TeJlaMU, KUJIKOCTSIMHU U Ta3aMu
4.2 JlaBiieHre KHJIKOCTH 6
4.3 ATMOC]epHOe JTaBICHHE 5 1
4.4 JleiicTBHE KUJAKOCTH U Ta3a Ha 12 1 3
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\ NIOTPYKEHHOE B HUX TEJIO

Htoro mo pazneny 28

Pazjienn 5. PaboTa u MOIHOCTE. JHeprus
51 ‘ Pabora 1 MomHOCTH 6 1
5.2 ‘ [IpocThie MeXaHU3MBI 8 2
5.3 . MexaHH4ecKas SHeprus 5 1

Hroro no pazueny 19

Pazgen 67 IHoBTOpUTENBbHO-00001IAIOIIIMIA MOAYJIb
6.1 " TIOBTOPHTENBHO-060GIIAIOIINIA MO IIb 6

Hroro mo paszneny 6

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23
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8 KNIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM ugposbie
Ne i/ IporpaMmb1 pas Beero Kontpoabusbie IIpakTnueckue f)lgpg:m ar eJ)IbHH e
padoThI padoThI pecype
Pazgen 1. TemioBblie iBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TemnoBbIe poIeCcCh 33 1 6.5
Hroro mo paszneny 39
Paznen 2. DiiekTpuyeckne 1 MATHUTHBbIE SIBJICHUS
21 3neKTqueCKHcE 3apsibl. 3apsKEHHBIC Tea 9 1
U X B3aHMOJICICTBHS
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 31 1 10
2.3 MarHuTHBIC SIBIICHHS 11 2 4
2.4 ONeKTpOMarHuTHAast MHIYKIIUS 7 1 1
Hroro no paznery 58
Paznea 3. [loBTopuTtenbHO-00001IaI0IM i MOYJIb
3.1 ‘ [ToBTOpHUTENHHO-0000IIAIOIITUI MOTY T 5
Hroro no pazueny 5)
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KIIACC

KoauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne n/m NMPOrpamMmblI Bcero ;(;;OTTI::HBHLW ;?g::::qec'me o0pa3oBaTe/ibHbIE
pecypchl
Pazgen 1. Mexann4yeckue siBJICHUSA
11 MexaHU4ecKoe ABMKEHUE U CIIOCOOBI €ro 30 1 4
OTIFICAHHUS
1.2 BsaumonetictBue Ten 18 4
1.3 3aKOHBI COXPaHEHHUSI 15 1 2
Hroro no pazueny 63
Pa3zgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 Mexanunueckue KoneOaHus 8 3.5
2.2 MexaHu4ecKkre BOJTHBI. 3BYK 10 3
Hroro no paznery 18
Pa3gen 3. DjiekTpoMarHuTHOE 10Jie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHUTHOE MOJIe U 6
9IIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3pnen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI PACIPOCTPAHEHHUS CBETA 8 2
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI 6 1
4.3 Pasnoxxenne 6emoro cBeTa B CIEKTP 2 1
Hroro no paznery 16
Paznen S. KBanTtoBble siBJIeHUS
5.1 Hcnyckanne u MOrJIoeH!e CBETa aTOMOM 4 1
5.2 CrtpoeHune aTOMHOTO sapa 5
53 SnepHble peakiu 7 1
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Hroro mo pazueny 16
Paznen 6. [loBTOpuTEIbHO-0000111a101IIHIT MOAYIb
Mexanuueckue sSBICHUS (IOBTOPUTEIBHO-
6.1 N 6 3
000010 MOTYJIh)
TemuoBbie siBIEHUS (TIOBTOPUTEITHHO-
6.2 N 3
00001IaroITUH MOTYJIh)
DJIEeKTPOMAarHUTHBIC SIBJICHUS
6.3 N 3 1
(TTOBTOPHUTETHHO-0000IIAFOIIHIA MOJTYJIb)
CeToBBIC SABJICHUS (TIOBTOPUTEIBHO-
6.4 N 1 1
00001I1arOITUH MOTYJIh)
6.5 [ToBTOpHUTENTEHO-0000IIAFOIIMI MOTYJIb 4
Hroro no pazueny 17
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 26.5
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7 «b» KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Hdara uudgposbie
Nen/m = Tema ypoka Beero KOﬁl—lTpO.}Ibele HpﬁaKTl/I'ICCKI/Ie w3ydeHus 06PA30BATEBHBIE
padoThI padoTsI pecypesI
1 ®dusnka — HayKa o npupoae. SABineHus 1 01.09.2026
MIPUPOJIBI
2 dusnyeckue SBICHUS 1 04.09.2026
duznyeckue BeIUYUHbI. Pa3MepHOCTb.
3 ®dusnueckue npudopsl. [lorpemnoctu nmpu 1 07.06.2026
MPSIMBIX U3MEPEHUSIX
Ypoxk-uccnenoanue «M3mepenue
4 JUHEHHBIX pa3MepOB TeJ U MPOMEKYTKOB 1 1 08.09.2026
BPEMEHU»
5 Ha6?paTopHaﬂ pabota J.\'J'e 1 «h3mepenune 1 1 11.09.2026
00BEMa JKUJKOCTH U TBEPJIOTO TeIay
6 JlabGopaTopHas padota Ne 2 «Onipenenenue 1 1 14.09 2026
pa3MepoB MaJIBIX Tel. MeToJ1 psiioBy»
7 MeTo/ 16l Hay9IHOTO MO3HAHMS. Ornucanue § 1 15.09.2026
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOJieNeil
Ypok-uccnenoBanue «IIpoBepka rumoTess:
8 JATBHOCTH MOJIETA IIapUKa, MyIEHHOTO 1 1 18.09.2026
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIIe
BBICOTA TTYCKa»
Crpoenue BemiectBa. ONBITHI,
9 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 21.09.2026
BeleCTBa
10 JlaGopaTopHas padota Ne 3 «OrneHka 1 1 99.09.2026

AnaMCTpa aToMa MCTOJI0M PsI0B (C
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UCIIOJIb30BaHUEM (oTorpaduil)»

Ypoxk-uccnenoBanue «Habmonenue
TEIJIOBOTO pacuIupeHus ra3os. OMbITH O

11 . 25.09.2026
OOHAPYKCHHIO TCUCTBUS CUII
MOJICKYJISIPHOTO TTPUTSIKEHUS

12 JIBmxkeHue yactull Beuiectsa. Judpdysus. 28.09.2026
BpoyHoBckoe ABUKEHHE T
VYpok-uccnenosanue «HabmroneHue u

13 00BsICHEHNE OPOYHOBCKOTO JIBUKCHUS H 29.09.2026
mudy3un

14 BzanMmoneilicTBue yacTHI] BEIECTBA: 02.10.2026
MIPUTSDKCHUE U OTTAIKHBAHHE

15 ArperaTtHbple COCTOSIHHSI BEIISCTBA. } 05.10.2026
Oco00EHHOCTH arperaTHbIX COCTOSTHUN BOJIbI

16 Mexanunueckoe npuxenue. I[1yTh, 06.10.2026
TPACKTOPHS, TICPEMEIICHUE

17 PaBHOMEpHOE ¥ HEpAaBHOMEPHOE JBUKCHHE. 09.10.2026
CxkopocTb
HaxoxaeHne CKopoCcTH, IyTH H BpEMEHU

18 IIPY PAaBHOMEPHOM IPSIMOJINHEHHOM 12.10.2026
IBUKECHUU

19 JlabopaTtopHas padota Ne 4 «Omnpenenenue 13.10.2026
CKOPOCTH PaBHOMEPHOTO JIBUYKEHUSI

20 I'paduku npssMOTMHEHHOTO PAaBHOMEPHOTO 16.10.2026
TBUKEHUS

21 Pemenue 3agau no reme «Pacuer cpenneit 19.10.2026
CKOPOCTH
JlaGopaTopHas padota Ne 5 «Onpenenenue

22 CPEHEH CKOPOCTH CKOIBKEHHS OpyCcKa UiTn 20.10.2026
IIApUKa M0 HAKIIOHHOM TNIOCKOCTH

23 OTHOCHUTENBEHOCTE ABWKeHUA. ClIoKEeHNE 23.10.2026
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CKOpOCTEH MPHU MApAJIIETbHOM JBHKECHUU

24

[Tonmyuyenue u ananus rpauKkoB
3aBUCHMOCTH ITyTH M CKOPOCTH JIBUKEHUS OT
BpEMEHHU

06.11.2026

25

26

27

Pemenue rpaduyeckux 3azad 1o reme
«Mexanuka. PaBHOMepHOE NPAMOJIMHENHOE
JBUKCHHUE»

SIBneHne nHEpPUUU. 3aKOH UHEPLUU
B3aumoneiicTBue Ten Kak IpuunuHa
M3MEHEHHUA CKOpocTH. Macca Tena Kak Mepa

HHEPTHOCTHU TEJIa IPHU NOCTYIIATCIIbHOM
JABMDKCHUU

09.11.2026

10.11.2026

13.11.2026

28
29
30

Ypok-uccnenopanue «CpaBHEHUE Macc 110
B3aMMOJICHCTBHIO TEJ»

IInoTHOCTH BeliecTBa

JlabGopaTopHas padota Ne 6 «Onpenenenue
TUIOTHOCTH TBEPJIOTO TEJIa

16.11.2026
17.11.2026
20.11.2026

31

Pemenue 3amau o teme «Macca Temna.
TlnoTHOCTE BemiecTBay

23.11.2026

32

33

34

Cwmecu u ciaBbl. [loBepxHOCTHAsA 1
JMHEWHas! MJIOTHOCTh

[ToaroroBka Kk KOHTPOILHOU paboTe MO TeMe
«Du3nKa — HayKa O MpUpoJIe.
[TepBoHayanbHbIE cBeIeHUs 00 AaTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIECTBA.
MexaHuKay

KonrtponsHas padora Ne 1 o teme «®Pusnka
— HaykKa o npupoje. IlepponadansHbie
CBe/IeHUs] 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUH BellecTBa. MexaHukay

24.11.2026

27.11.2026

30.11.2026

35

Cuia. SIBnenue tarorenus. Cuiia TSKECTH

01.12.2026
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N3ob6paxenue cun. Pemenue 3aaa4 o teme

36 04.12.2026
«OrnpeneneHue CUITbI TKECTH

37 Cuiia ynpyroctu. 3akoH ['yka 07.12.2026

38 Bec Temna. U3mepenue cun. Jlunamomerp 08.12.2026
Ypok-uccnenoBanue «Habmonenue

39 W3MEHEHUS CKOPOCTH MPHU B3aUMOACHCTBUHU 11.12.2026
T

40 Pemenue 3anau no teme «Cuia ynpyrocru. 14.12.2026
Bec tena»
JlaGopaTtopHas padota Ne 7 «OmbITHI,

EMOHCTPHPYIOIIHE 3aBUCHMOCTh

41 Eacmmegnﬂp }EneI(III)OpMaunn) MPY>KKUHBI OT 15.12.2026
IPWIOKEHHON CUIIBI»

42 Cuna tpenus 18.12.2026

43 Cnoxenue cwil. PapHosielicTByIOIIAs cujia 21.12.2026
Pemenwue 3anay no teme «CrnoskeHue CHIL.

a4 PaBHOHGﬁCTiymmaﬂ cuiIay 22.12.2026

45 Pemenue 3agau no reme «B3anumoienicTre 25 12 2026
Ten. CUIlbl B MEXaHHUKE
JlaGopaTtopHas padota Ne 8 «OmBITHI,
JIEMOHCTPHPYIOIIHE 3aBUCHMOCTD CHUTBI

46 TPEHUS CKOJIBXEHUS OT CHUJIbI IaBJICHUS 28.12.2026
XapakTepa CONMPUKACAFOIIINXCS
MTOBEPXHOCTEN»
Pemenwue 3anay mo teme «Cuia TpeHUS.

at ZIPISEHIZZZJ;?{Z?;{;ZZEJSZIZ CUJIBI TPEHUS 29.12.2026
OT IJIOUIa/Id COTIPUKOCHOBEHUSD

48 Pemenue 3agad mo reMe «B3aumMoneiicTBre 11.01.2027
Ten. CUIIbl B MEXaHHUKE)

49 KonTposipHas padora Ne 2 1o Teme 12.01.2027
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«B3anMouencTBuE TEI

50 JlaBiieHue TBEPBIX Tel 1 15.01.2027

51 VYpoxk-skcriepuMenT «CriocoObl 1 18.01.2027
OIIpeJIeJICHUS IaBJICHUSI TBEPAOTO TeJa»

50 Vpok-uccaenoBanue «3aBUCUMOCTb 1 19.01.2027
JABJICHUA ra3a OT TeMIepaTypbD»

53 JlaBieHue XUIKOCTEN 1 ra3oB. 3aKOH 1 99 01.2027
[Tackains

54 [THeBMaTHYECKHE YCTPOHUCTBA 1 25.01.2027

55 3aBHCUMOCTH JIaBJICHUS )KUJKOCTH OT 1 96.01.2027
[ITyOUHBI

56 [M'uapocTaTuyeckuii mapagaokc 1 29.01.2027

57 VYpox-nipoekt «M3yyeHne cooOImaronmxcs 1 01.02.2027
COCYJIOB»

58 VYpoxk-koHpepenuus «I'uapapauueckue 1 02.02.2027
MEXaHU3MBD»

59 Hcnonp30BaHne BHICOKHX JIaBICHUN B 1 05.02.2027
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3anau no teme «/laBieHue 1 08.02.2027
KHUJIKOCTH»

61 ATMmocdepa 3eMiu ¥ IPUYUHBI €€ 1 09.02.2027
CYLIECTBOBaHMS

62 YpVOK-I/ICCJIe,I[OBaHI/Ie «IIposiBnenue 1 12.02.2027
JecTBUSL aTMOC(EPHOTO TABICHUSD

63 W3mepenue armochepHoro nasieHus. Onpit 1 15.02.2027
Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO JTaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! st 1 16.02.2027
M3MEPEHUst aTMOC(EPHOTO JTaBIICHHS

65 bapomerp-anepouns. Atmocdeproe 1 19.02.2027
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AAaBJICHUC HA PA3JIMYHBIX BBICOTAX

66 BeiTankuBaromias cuia. 3akoH Apxumena 20.02.2027

67 Pemenue 3ama4 mo Teme «3aKoH ApXUMeIa 26.02.2027
VYpoxk-uccienoBanue « IKCIEPUMEHTAIBHOE

68 oOHapyXeHHe JEHCTBUS KUIKOCTH U Ta3a Ha 01.03.2027
MOTPY>KEHHOE B HUX TEJIO»
JlaGopaTtopHas padota Ne 9 «Onpenenenue

69 BBITAJIKUBAIOILIEH CUIIbI, IEHCTBYIOIIEH Ha 02.03.2027
TEJO, MOTPY>KEHHOE B JKUIKOCTHY

70 [1naBanue Ten 05.03.2027
JlaGopaTopHas padora Ne 10

71 «HUccrnenoBanue 3aBHCHMOCTH Beca Tela B 09.03.2027
BOJIe OT 00beMa MOTPYKEHHON B KHUIKOCTh
YJaCTH TEJIa»

72 Bosnyxonnasanue. [lnaBanue cyioB 12.03.2027

73 Pemenue 3amau no reme «3akoH Apxumena. 15.03.2027
YcnoBus niaBaHus TEI
Pemenue 3agau no treme «/JleiictBue

74 KUJKOCTHU U ra3a Ha NOTPy>KEHHOE B HUX 16.03.2027
TEJIOo»
Ypok-nipoekt «KoHCTpyHpoBaHue

75 apeoMeTpa WIH JOJKU U ONPENEICHHE 19.03.2027
Irpy30I0ABbEMHOCTI
[ToaroroBka K KOHTPOILHOM paboTe MO TEME

76 «/laBieHne TBEpPABIX TEN, KUAKOCTEN U 22.03.2027
ra3oBy»
KonTponbnas padora Ne 3 o teme

77 «/JlaBrieHHEe TBEPBIX TEIN, )KUJIKOCTEN U 23.03.2027
ra3oBy»

78 MexaHnueckasi pabota 26.03.2027

79 MomnHocTb 05.04.2027
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Pemenue 3a1ad Ha onpeneneHue paboThl U

80 1 06.04.2027
MOIIIHOCTH

81 PaboTa criIbl TSKECTH M CHIIBI TPSHUSI 1 09.04.2027

82 ypOK-I/ICCJIeE[OBaHI/Ie «PflC‘IéT MOIIIHOCTH, 1 12.04.2027
pa3BUBaeMOU MpU MOIBEME T10 JISCTHULIE)

83 [IpocThie MeXaHU3MBI 1 13.04.2027

84 MowmenT cuibl. [TpaBuiao MOMEHTOB 1 16.04.2027
JlaGopaTtopHnas padora Ne 11 «3yueHue

85 MIpaBUJIA pblyara JiJis MoJABHKHOTO U 1 19.04.2027
HETOJIBUYKHOTO OJIOKOBY»

86 «30J10TO€ NPABUIIO» MEXAHUKHU 1 20.04.2027
Pemenue 3ana4 no Teme «3010TO€ MPABUIIO

87 MexaHukn» / Beepocceuniickasi mpoBepodHast 1 23.04.2027
pabora
Pemenue 3anau no teme «Pabora cuiibt

88 TSOKECTU M CUIIBI TpeHus» / Beepoccuiickas 1 26.04.2027
IIpoBepoyHas pabora

89 Ypok-nipoekt «IIpoexTupoBanue 1 27 04.2027
TMIOJIMCIIACTOB C 33JJaHHBIMU TTapaMeTPaMI)

0 Vpsonbere dimene oanon g

91 Koaddunment nonesnoro neicTeus 1 04.05.2027
MIPOCTHIX MEXaHU3MOB
JlaGopatopHas pabora Ne 12 «Onpenenenue

92 KITJI moaBu»KHOTO ¥ HEMOABMYKHOTO 1 07.05.2027
0JIOKOB»

93 Mexannueckas sHeprus. Kunernueckas u 1 11.05.2027
MOTEHIIUATIbHAS DHEPTUS

94 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIHH 1 14.05.2027

95 YPpoK-3KCIIepUMEHT « IKCIIEpUMEHTaIbHOE 1 17.05.2027
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OIPCACIICHUC NU3MCHCHUA KUHETHYICCKOU U
HOTCHHH&HLHOﬁ OHEPI'UU IIPU CKaTbIBAHUKU
TeJa 0 HAaKJIIOHHOM IIJIOCKOCTH

[TonroToBka K KOHTPOJIBHON PabOTE MO TeMe

96 1 18.05.2027
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

97 KonTponbnas padora Ne 4 no teme «Pabora 1 91.05.2027
Y MOILHOCTb. DHEPTHUS»

98 Pa6ora ¢ Tekcramu no Teme «MexaHu4eckoe 1 24.05.2027
JBUKEHUE»

99 Pabora ¢ Texkcramu o Teme «CtpoeHue 1 25 05.2027
BELIECTBA»

100 Pabota ¢ Tekcramu no teme «Cuibl B 1 26.05.2027
IPUPOE»

101 Pabora ¢ Tekcramu o Teme «/laBienue 1
TBEPABIX TEJ, KUAKOCTEH U Ta30B»
Pabota ¢ Tekcramu o Teme «DHeprusl.

102 1
[IpocTeie MEXaHU3MBI»

OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME 102 23
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8 «b» KJIACC
N KoJsimyecTBo yacoB DJIeKTPOHHBIE
n/n Tenma ypoka Bcero Konrposbubie IIpakTHyeckue fII:;:eHI/ISI gg[?agﬁi;fenbnm e
padoThI padoThbI pecypeb
OCHOBHBIE TIOJI0KEHUSI MOJIEKYJIISIPHO-
1 KHHETHYECKON TEOPUHU U X ONBITHBIC 1 01.09.2026
MIOITBEPKICHUS
2 Macca u pa3Mep aToMOB U MOJIEKYJT 1 02.09.2026
3 Monenu TBEP/IOTO, HKHIKOTO H ra3oo0pa3Horo 1 04.09.2026
COCTOSIHUH BEIECTBA
Ypoxk-kordepenuus «Kpucramumyeckue u
4 amop¢useie tena. ['paden. [lomyuenue 1 08.09.2026
UCKYCCTBEHHBIX aJIMa30B)
5 Hopepoenios marmmenme ! 09.09.2026
6 TennoBoe paclIMpeHUE U CKaTUE 1 11.09.2026
7 TennoBoe nBukeHue. TemmepaTypa 1 15.09.2026
8 TemnepaTypHble HIKaIbI 1 16.09.2026
9 BayTpeHHsIs1 3HEprHst U c1oco0b! e€ 1 18.09.2026
U3MEHEHHS
10 Buasl Teronepenaun 1 22.09.2026
VYpoxk-koHpepenuus «McnoapzoBanue
11 TETUTOBBIX CBOWMCTB BEIIECTB M MAaTEPHAIIOB B 1 23.09.2026
LEJISIX SHEProcOepeKEHHSD)
12 KonnuectBo TemnoTsl. YaenpHas 1 25 09.2026
TETTIOEMKOCTh
Vpoxk-uccnenosanue «IIpoBepka runoressl
13 JINHENHON 3aBUCUMOCTH JUIMHEI CTOJIOHNKA 1 1 29.09.2026

KUJKOCTH B TEPMOMETPUUYECKON TpyOKe OT




49

TEMIEPATY P

14

YpaBHeHue TerioBoro 6ananca. TermiooOMeH
Y TEIUIOBOE paBHOBecue. 3akoH HproToHa—
Puxmana

30.09.2026

15

16

JlaGopaTtopHnas padora Ne 1 «MccnenoBanue
SIBJICHUSI TETNIOOOMEHA MPY CMEITUBAHUU
XOJIOJTHOM Y rOpsiueid BOJbI»

Pemienue 3aaa4 110 TCMC «TenmnooOMeH u
TCIIJIOBOC PABHOBCCUCH

02.10.2026

06.10.2026

17

18

19

JlaboparopHas padota Ne 2 «Onpenenenue
KOJINYECTBA TEIUIOTHI, TOJIy4€HHOTI'0 BOJIOH
IIPU TEII000MEHE C HarpeThIM
METAJUIMYECKUM LIUIIMHAPOM

[InaBneHue u oTBEpAECBAHNE
KPUCTAJJIMYECKUX BEIIECTB. Y AeNbHas
TEIUIOTA TUIABJICHUS

Pemienue 3aaa4 110 TCMC «IlmaBnaenne u
OTBCPACBAHUC KPUCTAJUIMYCCKUX TCID»

07.10.2026

09.10.2026

13.10.2026

20

21

JlabopaTtopHast padota Ne 3 «Ornpenenenue
yﬂeﬂbHOf/i TCIIJIOTHI IIJIABJICHUS JIbJAA»

VYpoxk-uccnenopanne «CpaBHEHHE TIPOIIECCOB
IUIaBJICHUS KPUCTAINTMYECKUX TN U
pa3MsTYCHHS [TPHU HArpeBaHUU aMOp(HBIX
TEI

14.10.2026

16.10.2026

22

[TapooGpazoBaHue U KOHIEHCAIUS.
Hcnapenue

20.10.2026

23

Kunenue. YV aenpuas temiora
napooOpa3oBaHus. 3aBUCUMOCTD
TEeMITepaTyphbl KUTIEHHUS OT aTMOCHEPHOTO
JTaBJICHUS

21.10.2026

24

Pemienne 3amad mo teme «Hapoo6pa30BaHHe )48

23.10.2026
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KHUIICHUE)
Ypok-uccienoBanue «OObsICHCHHE

25 3aBUCUMOCTH TEMIIEPATYPhl KUTIEHUS OT 1 1 06.11.2026
JABJICHHUSD)
HacpleHHbI 1 HEHACHIIEHHBIH 1ap.

26 BJIa)K]}JIIOCTL BO3/IyXa n ’ 1 10.11.2026
BitaxHOCTB BO31lyXa U €€ U3MEPEHHUE.

27 JlaGopaTtopHnas padora Ne 4 «Ornpezenenue 1 0.5 11.11.2026
OTHOCHTEIILHOU BJIAYKHOCTH BO3AYyXa»

28 Pemenue 3amau no reme «BiaxkHOCTBY» 1 13.11.2026
Pewenne 3ana4d u aHanu3 cuTyauuu,

29 CBSI3aHHBIX C SBJICHHSIMU UCTIAPCHUS U 1 17.11.2026
KOHJICHCAIIHU

30 DHeprus TOIMBa. Y IeJbHas TEIIoTa 1 18.11.2026
CrOpaHus

31 [TpuHIMIIBI paOOTHI TETJIOBBIX JBUTATENCH 1 20.11.2026

32 [TapoBas Typ6uHa. /IBurarens BHyTpEHHETO 1 24.11.2026
CrOpaHus

33 KIIJI renmoBoro gBurareis 1 25.11.2026

34 Pemenne 3agau o Teme «KIIJ] remaoBoro 1 27.11.2026
JIBUTATEIISD)

35 VYpok-koHpepeHIus <V<TenJ101ame JIBUTaTEIN U 1 01.12.2026
3aIMTa OKPY’KAOIIEH Cpebh»

36 TemoBble MOTEPHU B TEIIOCETSX 1 02.12.2026

37 3aKOH COXpaHCHHSI U TPEBPANCHUS SHEPTHH B 1 04.12.2026
MEXaHUYECKUX U TEIUIOBBIX Mpolieccax
[ToaroroBka k KOHTPOIBHOU paboTe MO TeMe

38 «TemnoBele sBIcHUS. VI3MEHEHHE arperaTHbIX 1 08.12.2026
COCTOSTHU BEIIIECTBA»

39 KonTponbnas padota Ne 1 o reme 1 09.12.2026
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«TennoBeie siBneHus. Mi3amMeHeHne arperaTHbix
COCTOSIHHI BEILECTBAY

40 DnekTpusanus Tei. J[Ba pona 3apsioB 1 11.12.2026
Ypok-uccnenoBanue «Mccnenopanue
41 CIoco0O0B pPa3IUYHBIX BEIIECTB 1 15.12.2026
HARJICKTPU30BBIBATHCS)
42 B3aumoneiicTBue 3apsKEHHBIX TeIl. 3aKOH 1 16.12.2026
Kynona
DnekTpuueckoe noje. Hanpssk€HHOCTD
43 aNeKTpudeckoro nosst. [puHiun 1 18.12.2026
CYNEPIO3UINH SJCKTPUUECKUX MOTEeH
Hocwurenu snekTpudeckux 3apsaoB.
44 DJIeMEHTapHBII fapsm. CTpofHIfe aToma . 22.12.2026
45 3aK0oH COXpaHEHUsI AIEKTPUIECKOTO 3apsiaa 1 23.12.2026
16 [IpoBOIHUKY, TUIIEKTPUKH U 1 25 122026
MOJTYTIPOBOIHUKH
47 YPOK-KOH@epVGHHI/Iﬂ «IneKTpu3anus B 1 29 12.2026
MOBCEIHEBHOM JKU3HI)
B mepmeccoro s T 30.12.2026
49 OnexTpuueckui Tok. MlctouHuku 1 12.01.2027
AIEKTPUUYECKOTO TOKA
Ypok-uccnenoBanue «MccnenoBanue
50 JIEHCTBUSI DJIEKTPUUYECKOTO OIS Ha 1 13.01.2027
MPOBOJHHUKH U TUDIIEKTPUKU)
51 DNEKTPUYECKUH TOK B METAJIaX 1 15.01.2027
52 DJIEKTPUUYECKHUH TOK B JKUJIKOCTSAX U Ta3ax 1 19.01.2027
53 DnexTpudecKas 1emb 1 20.01.2027
54 Cwita Toka. AMriepmeTp 1 22.01.2027
55 DeKTpUUIeCcKoe HarnpspKkeHue. BoabTmeTp 1 26.01.2027
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56

Jlaboparopnas padota Ne 5 «Coopka u
UCTIBITAHNE 3JICKTPUYECKOH LIenu
IIOCTOSIHHOT'O TOKa

27.01.2027

57

3aBI/ICI/IMOCTL CHJIBI TOKaA OT Hal'[piDKeHI/Ii[.
3akon Oma 1 yyacTKa Lenu

29.01.2027

58

59

JlabopaTtopnas padora Ne 6 «MccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, POTEKAIOIIETO
Yyepe3 pe3ucTop, OT HANPSHKEHUS HA
PE3UCTOPE M COPOTUBIICHHSI PE3UCTOPAY

DIIEKTPUUYECKOE COIPOTUBIICHUE. Y ACIIBHOE
COINPOTUBIICHUE

02.02.2027

03.02.2027

60

61

JlabopaTtopnas padota Ne 7 «Onpezenenue
YJICIIBHOTO COTIPOTUBIICHUS IPOBOTHUKAY

Pemenue 3aJ1ay 110 TEMC ((BJ'ICKTPI/I‘ICCKOG
COIIPOTUBJICHHC. VaenpHOC COIIPOTUBJICHHUC

05.02.2027

09.02.2027

62

Pemenne 3amaa mo teme «3akoH OMay

10.02.2027

63

64

65

HOCJIe,ZIOBaTeJ'IBHOC " MapaJlJICIbHOC
COCAMHCHUA ITPOBOAHUKOB

JlaGopaTtopHnas padota Ne 8 «IIpoBepka
NpaBUJIa CIIOKEHUS HANIPSDKEHUH TTPH
MOCJICI0BATEIIHHOM COCTUHEHUH JIBYX
PE3UCTOPOBY

Pemienue 3aaa4 110 TCMC ((HOCJ'ICI[OBaTeJ'ILHOC
1 IMapaJiICJIbHOC COCAUHCHUA ITPOBOJIHUKOBY

12.02.2027

16.02.2027

17.02.2027

66

JlaGopaTtopHnas pabota Ne 9 «IIpoBepka
mpaBujia JJis1 CUJIbI TOKA IpU MapauICIIbHOM
COCIMHEHUH PE3UCTOPOBY

19.02.2027

67

Pemenue 3a1au Ha nmpuMeHeHHe 3akoHa OMa
JUTSL PA3JIMYHOTO COCTUHECHUS TIPOBOJTHUKOB

24.02.2027

68

OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE
WCTOYHMKA TOKa. 3akoH OMa U1 [OJIHOH

26.02.2027
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OCIn

69

Pemenue 3amgau no reme «31C, BHyTpeHHEE
CONPOTHUBIICHHE UCTOYHUKA TOKa. 3aKkoH Oma
JUISL TIOJTHOM LIETIH)

02.03.2027

70

71
72

JlabopaTtopHnas padora Ne 10 «Onpenenenue
OJ1C ¥ BHYTPEHHETO CONPOTUBIICHUS
HUCTOYHUKA TOKa»

[TpaBuna Kupxroda

JlaGopaTtopHnas padora Ne 11 «IIpoBepka
npasuil Kupxrogay»

03.03.2027

05.03.2027
09.03.2027

73

Ypok-uccnenopanue «M3yuenne BOIbT-
aMIIEPHBIX XapaKTEPUCTHK HEJIMHENHBIX
DIIEMEHTOBY

10.03.2027

74

75

Pabota snekTprueckoro Toka. MomHoCTb
AJIIEKTPUYUECKOTO TOKA

JlaGopaTtopHnas padora Ne 12 «Onpenenenue
pabOTHI M MOIITHOCTH JIEKTPUUECKOTO TOKA»

12.03.2027

16.03.2027

76

3akoH [xoynsa-Jlenua. ITorpeburenu
2JIEKTpHUecKoro Toka. Koporkoe 3amblkanue

17.03.2027

77

VYpoxk-koHpepennus «O0bsicHeHHE U
MPUHIINI JEHCTBHS TOMAITHUX
AJIEKTPOHATPEBATEIHHBIX TPUOOPOBY»

19.03.2027

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
«INeKTpUYeCcKue 3apsiibl. 3apsHKEHHBIC Tella U
HUX B3auMoaeucTBU. I10CTOSHHBIN
JIEKTPUUYECKUN TOK»

23.03.2027

79

Konrponbnas padora Ne 2 o Teme
«DNEKTPUYECKHE 3aps/Ibl. 3apsHKEHHBIE Tena U
ux B3aumojencTBus. [locTtossHHBIN
AIEKTPUYECKUN TOK»

24.03.2027

80

ITocTosHabIe MaruuTerl. MarouTHOE I10JIE

26.03.2027
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3eMiId U €ro 3HaUeHueE IS JKU3HA Ha 3eMIle

VYpok-uccnenoBanue «M3ydenre MarHUTHOrO
0JIS1 IOCTOSTHHBIX MarHUTOB IIPU MX

81 06.04.2027
00BeIMHECHNH U pa3nielcHrn. Busyanu3zamus
0JIs1 TOCTOSTHHBIX MarHUTOBY

82 OmnbiT OpcTena. MaruutHoe noJie 07.04.2027
AIEKTPUUYECKOTO TOKA
OnbiT AMriepa. MarHuTHoOe 1oJie KaTyIiKH ¢

83 TOKOM. [IpuMeHeHure 31eKTpOMarHuToB B 09.04.2027
TEXHHUKE

84 Cwiia AMniepa u onpeeneHue e 13.04.2027.
HATPaBIICHUS

85 Pemenue 3aﬂaq"r10 teme «Cuita Amrepa u 14.04.2027
ornpezenieHue e€ HallpaBICHUD)
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

86 Hcnonb30BaHMe JIEKTPOIBHTATENICH B 16.04.2027
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 Bcepoccuiickas npoBepouHas paboTa 20.04.2027

88 Bcepoccuiickast mpoBepouHas paboTa 21.04.2027
JlaGopaTtopHnas padota Ne 13 «3ydyenue

89 JIEHCTBHSI MATHUTHOTO TTOJISI HA IIPOBOJHMK C 23.04.2027
TOKOM»

90 Ypok-koH(pepeHIus <<HpaKTquSK06 97 04.2027
MPUMEHEHHUE DIIEKTPOIBUTATEIIECI
JlaGopaTtopnas pabora Ne 14

91 «KoHCTpynpoBaHue u n3y4eHune padoThl 28.04.2027
DJIEKTPOIBUTATEIISD)

92 JlaGopaTtopnas pabota No 1§ «3mepenue 30.04.2027
KTIIJI 251eKTpoIBUTATEIILHOM YCTAHOBKI

93 OmnbiTel Dapases. 3aKOH AIMEKTPOMArHUTHOM 04.05.2027

nHaykuuu. [Ipasuno Jlenna
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94

Ypok-uccnenoBanue «Mccnenopanue
M3MEHEHUH 3HAaYeHHsI U HaIlPaBIICHUS
HHAYKOUOHHOI'O TOKa»

05.05.2027

95

Permenne 3agau mo reMe «3aKoH
3JICKTPOMArHUTHOM MHAYKIWU. [TpaBuio
Jlenma»

07.05.2027

96

OnekrporeHepatop. CriocoObl oTydeHus
AIIEKTPO3HEPTUU

11.05.2027

97

98

Ypok-koH(pepeHIus «DIEKTPOCTAHIIUN HA
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[Tpo6emsbl sxosioruu. TOMIUBHBIE JIEMEHTHI
U DJIEKTPOMOOMITNY

Kontposbnas padora Ne 3
«INEKTPOMATrHUTHBIC SIBICHUS

12.05.2027

14.05.2027

99

100

101

Pabota ¢ TexcTamu 110 TeMe « TermroBnie
SIBJICHUS

PaGora ¢ TekcTamu o Teme «IeKTpUIECcKre
3apsiibl. 3apsHKEHHBIE Tella U UX
B3aUMOJICHCTBHEC)

PaGora ¢ Tekcramu o teme «IlocTOSTHHBIN
ANEKTPUYECKUN TOK»

18.05.2027

19.05.2027

21.05.2027

102

Pabora ¢ Texctamu 1o TeMe « MarHuTHbBIE
SABJICHUS U SJICKTPOMATrHUTHAA WHAYKIHSI»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

225
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9 «A» KJIACC
KoJsunuecTBO 4acos DJIeKTPOHHbBIE
Ne Hdara undgposbie
Tema ypoka
n/n yp Bcero Koﬁﬂ TPOJIBHBIE HpﬁaKTqucm‘e H3yYeHust o0pa3oBaTe/bHbIE
padoThI padoTsI pecypesI
Mexanunueckoe qBrkeHuEe. MarepuaiibHas
1 Toyka. CriocoObI OIUCAHUS MEXAHUYECKOT'O 1 01.09.2026
JBUKEHUSA
Cucrema orcuera. OTHOCUTEIBHOCTD
2 1 02.09.2026
MEXAHUUYECKOTO IBUKECHUS
BexTopHbIe BEIUYNHEI, OIIEPALIAN C
3 p pail 1 03.09.2026
BEKTOPAMH, TPOCKIIMH BEKTOPOB
Pannyc-BeKTOp MaTepUaIbHOU TOYKU
4 N p Matep ’ 1 07.09.2026
MepeMeIIeHUE Ha TIIOCKOCTH
5 PaBHOMEpHOE TIPSIMOJTMHEWHOE JIBHYKEHUE 1 08.09.2026
Pemenne 3amau no reme «PaBHOMEpHOE
6 " P 1 09.09.2026
MPSIMOJIMHEIHOE IBHKEHUE
HepasHoMepHOE NpAMOIUHENHOE
Bibkenne. CpenHsas 1 MTHOBEHHAs
7 ! peil 1 10.09.2026
CKOpPOCTbH TeJla MPU HEPAaBHOMEPHOM
IBUKECHUU
JlabGopaTtopHas padota Ne 1 «Onpenenenue
CpEIHEN CKOPOCTH CKOJILKEHUS OpyCKa WIH
8 el P Py 1 1 14.09.2026
JBHOKCHHMSI IIAPHKa 110 HAKJIOHHOM
IUIOCKOCTHY
PaBHOyCcKOpEeHHOE IPAMOIMHENHOE
9 yerop P 1 15.09.2026
JBHKEHUE. Y CKOPEHUE
CKopocTh paBHOYCKOPEHHOTO
10 npsiMOJIMHEHOTO ABMKeHus. ['paduk 1 16.09.2026

CKOpPOCTH
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11

Pemenue 3ampau no reme «CKOpPOCThH
PaBHOYCKOPEHHOT'O IPSIMOJIMHEHHOTO
JBUKCHUS

17.09.2026

12

13

[lepemenieHue npu paBHOYCKOPEHHOM
IPSIMOJINHENHOM JIBUXKEHUU
JlaGoparopHas padota Ne 2 «Onpeznenenue
YCKOPEHUS Tejia IIPU PaBHOYCKOPEHHOM
JBUKEHHMH 110 HAKIIOHHOW MIJIOCKOCTH

21.09.2026

22.09.2026

14

Pemenue 3agau no reme «llepemernienune
[IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
ABHUKCHUN»

23.09.2026

15

16

JlabopaTtopnas padota Ne 3 «HcciaenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHU PU
PaBHOYCKOPEHHOM JIBIJKEHHUH 0€3
HAYAJIbHOW CKOPOCTHY

I'padmueckas mHTEpIIpETaIlUs YCKOPEHUS,
CKOpPOCTH, MTPONUJEHHOIO ITYyTH U
MepeMEILECHUS IS IPSIMOJIMHENHOTO
ABHUKCHUS

24.09.2026

28.09.2026

17

18

19

Pemenue 3amau o teme «I'paduueckas
MHTEpIpETaIMs YCKOPEHUsI, CKOPOCTH,
IIPOMIEHHOTO ITyTH U NIEPEMEILECHUS IS
MPSMOJIMHENHOTO ABUKEHUS»

VYckopenue cBo00IHOTO TaieHus. OMbITHI
T'annnes

Pemenue 3agau no reme «YckopeHue
CBOOOIHOTO ITagEeHUSD)

29.09.2026

30.09.2026

01.10.2026

20

21

JIBu>keHue Tena, OpOIIeHHOT0 MO/ YIJIOM K
TOPU30HTY

Pemenue 3anau no reme «/[Buxkenue tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY»

05.10.2026

06.10.2026
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JlabopaTtopHas pabota Ne 4 «HcciaenoBanue

22 JBIKEHUS TeJla, OpPOIICHHOTO MO/ YTJIIOM K 1 07.10.2026
TOPU30HTY»
Pemenwue 3anaq mo Teme «JIBr>keHHE 1O

23 JEHCTBUEM YCKOPEHUSI CBOOOTHOTO 1 08.10.2026
TAJCHSD)

24 JIBrOKEHHE 110 OKPY)KHOCTH 1 12.10.2026

o5 JluneitHast u yriaoBasi CKOPOCTh, IEPUOJ U 1 13.10.2026
94acToTa

26 CKOpOCTh ¥ YCKOPEHHE MPH IBIKEHUU TI0 1 14.10.2026
OKPYKHOCTH

97 Pemenue 3anay no Teme «IBrmkeHue mo 1 15.10.2026
OKPYKHOCTHY
Ypok-koHpepeHmus «Pacno3naBanue u

28 NPUOMIKEHHOE OTIMCAaHUE PA3JIMYHBIX BUIOB 1 19.10.2026
MEXaHHYECKOTO JIBFIKCHUSD)
[ToaroTroBKa K KOHTPOJILHOU PabOTE MO TEME

29 «MexaHnuecKoe ABMKEHUE U CIIOCOOBI €T0 1 20.10.2026
OTIMCAHUSD
KontponbHas padorta Ne 1 o teme

30 «MexaHWYeCcKoe JIBFIKEHUE U CIIOCOOBI €ro 1 21.10.2026
OTIMCAHUS»

31 Ilepssiii 3akoH HproTOHa. BekTop cuiibl 1 22.10.2026

32 Bropoit 3aKOH HeroToHa. 1 05.11.2026
PaBHOnElcTBYIOIIASA CHIIA

33 Tperuii 3akon HeroTona. Cyneprio3uiys CUI 1 09.11.2026

34 Cuna ympyroctu. 3akoH ['yka 1 10.11.2026

35 Pemenue 3anau no teme «Cuia ynpyroctu» 1 11.11.2026
JlaGopaTtopHas padora Ne 5 «HMccaenoBanue

36 3aBHCHMOCTH CHJIBI YIIPYTOCTH, 1 12.11.2026

BO3HUKAIOLLEH B IPYKUHE, OT CTEIEHU
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nepopMaiuu npy>kKuHbD

37 Cuna tpenus. Koaddumument tpenus 1 16.11.2026
JlaGoparopHas padora Ne 6 «On JIEHU

38 Kofggmﬁfemal?rpi?m;ixonb?xell){?fi o . 17.11.2026
JlabopaTtopHas pabota Ne 7 «McciaenoBanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHHUS OT 1 18.11.2026
CWJIBI HOPMAJIBHOTO JIABJICHUS

40 I[Bj/l)KeHI/Ie TEJ IO OKPY>KHOCTH TTO]] 1 19.11.2026
JeCTBHEM HECKOJIbKUX CHJI

41 3akoH bepHyiu u nogbEMHas cuila Kpbuia 1 23.11.2026
Ypok-koupepenus «CoBpeMeHHbIE
JIeTaTeNbHBIC aNapaTkl, Cy1a Ha

42 MTOABOIHBIX KPBUIbSX, aHTHKPBLIO HA 1 24.11.2026
CKOPOCTHBIX aBTOMOOWJISIX. J[BIKEeHUE
moe3a Ha MarHUTHOM MOAYIIIKE)

43 Cuna TsDKeCTH ¥ 3aKOH BCEMUPHOTO 1 25 11.2026
TATOTCHUS

BIDKEHUE TeJl BOKPYT IPaBUTALIMOHHOTO

44 EeHTpa. [TepBas KOEI\)/III/I‘IECKB,SI CLIlcopOCTL 1 26.11.2026

45 HeBecomocTs 1 neperpy3ku 1 30.11.2026

16 PaBHOBecue MaTepHamsHoﬁ TOYKH. 1 01.12.2026
AOGCOOTHO TBEPOE TEJIO

47 MowmeHT cuisbl. [IpaBuiao MOMEHTOB 1 02.12.2026

48 VYpok-uccnenosanue «OnpeaeneHne HeHTpa 1 03.12.2026
TSOKECTH PA3TUIHBIX TEIDY
Nmnynbe Tena. MI3MeHeHue umiybca.

49 Nmmynse cunbl. YIpyroe u Heympyroe 1 07.12.2026
B3aMMO/ICHCTBHE

50 3aKOHBI U3MEHEHUS U COXPAaHEHUS UMITYJIbCa 1 08.12.2026

51 PeakTHBHOE ABMXEHUE 1 09.12.2026
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52

Pemenue 3ana4 no teme «3aKkoH COXpaHEHUS
uMIyJjbca. PeakTMBHOE JIBUXKEHUE

10.12.2026

53

Mexanudeckas paboTa U MOIITHOCTb

14.12.2026

54

PaboTa cuitbl TSXKECTH, CUIIBI YIIPYTOCTH U
CUJIBI TPEHUSA

15.12.2026

55

JlabopaTtopHas padota Ne 8 «Onpenenenue
paboTHI CHIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa MO0 TOPU30HTAIBHON
MTOBEPXHOCTU»

16.12.2026

56

CBs13b SHepruu ¥ paboThI

17.12.2026

57

58
59

JlaGoparopHas padora Ne 9 «Onpenenenue
paboThI CUIIBI YIPYTOCTHU MPHU MOABEME
rpy3a ¢ UCIOJIb30BaHUEM HEIOABHKHOTO U
HOJIBUYKHOTO OJIOKOBY»

HOTGHI_[I/IaJ'ILHaSI OHCPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPIUU

21.12.2026

22.12.2026
23.12.2026

60

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKON YHEPTUU

24.12.2026

61

Pemrenne 3amad mo reMe «3aKOHBI
W3MEHEHHSI U COXPAHCHUSI MEXaHHUECKOU
SHEPTUNY

28.12.2026

62

KonTponbnas padora Ne 2 o teme
«BzaumojeiicTBue Tei. 3aKOHEI
COXpaHEHUs»

29.12.2026

63

AHanM3 KOHTPOJIHHOM PaObOTHI TIO TEME
«B3aumogeiicTBue Tell. 3aKOHEI
COXpAHEHUSD)

30.12.2026

64

KoneobarensHoe nemxenne. OCHOBHBIE
XapaKTePUCTHKHU KOJICOaHHI: TepHo/I,
9acToTa, aMILTUTYa

11.01.2027
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MareMaTuuecKkuil U Npy>KUHHBIA MAsITHUKH.
JlaGopatopHnas pabora «MccnenoBanue

65 . 1 0.5 12.01.2027
3aBHCHUMOCTH MEepHOa KOJIeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH
JlabopaTopHas padora Ne 10

66 <<I/Iccnez10UBaHHe 3aBHCUMOCTH TIEPHOAA 1 1 13.01.2027
KOJICOAHUH MPYKUHHOTO MasTHUKA OT
MacChl rpy3a»

67 ["apmonnueckue KonedaHus 1 14.01.2027

68 JlabopaTtopHas padora Ne 11 «3mepenue 1 1 18.01.2027
YCKOPEHHSI CBOOOTHOTO MAJICHUS»

69 3aryxatomme Konebanus. BelHyK1eHHBIC 1 19.01.2027
Kosebanus. Pezonanc

70 [IpeBparenue sHepruu npu KoiaedaTeaIbHOM 1 20.01.2027
JIBUKCHHAH
Ypok-nccnenosanue «IIposepka

71 HE3aBUCUMOCTH Nepro/ia KojaeOaHuii rpysa, 1 1 21.01.2027
MIOJIBEIIIEHHOTO K JICHTE, OT MACCHI IPpy3a»

79 MexaHWYeCKHe BOIHBI: MPOJIOIBHBIE U 1 95 01.2027
norepeyHble

73 CaoiicTBa MEXaHHIECKHX BOJH. Jimna 1 96.01.2027
BOJIHBI U CKOPOCTh €€ pacipoCTpaHEeHUs!
VYpoxk-uccienoanue «Habmonenue

74 nHTepdepeHIny U AUGpaKIui BOJIH Ha 1 1 27.01.2027
MTOBEPXHOCTHU BOJIBI»

75 ypO‘I.(-KOH(bepeHI_[I/IHu((MexaHI/I‘{eCKI/Ie BOJIHBI 1 98.01.2027
B TBEPAOM Tene. CelicMIYecKre BOJTHBI

76 3ByK. PacnipocTpanenne u oTpakeHHe 3ByKa 1 01.02.2027

77 Pemenue 3amau mo teme «3BYyK» 1 02.02.2027

78 VYpok-uccnenoBanue « IKCIEPUMEHTAIBHOE 1 1 03.02.2027

OMPECACIICHUC I'PaHUI] YaCTOThI CJIBIIIMMBIX
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3BYKOBBIX KOJICOaHU

I'poMKOCTB 3ByKa U BBICOTA TOHA.

79 z 04.02.2027
AKyCTHYECKHI pe30HaHC.

80 Ypok-uccnenoranue «Habmonenue u 08.02.2027
00BsICHEHHE aKyCTUYECKOTO PE30OHAHCA»
HNudpas3syk u ynprpasByk. Kondepennus

81 «Mcnonb3oBanue yibTpa3BykKa B 09.02.2027
COBPEMEHHBIX TEXHOJIOTHUIX)

82 DNEeKTPOMarHuTHOE MOJIe U 10.02.2027
3JIEKTPOMArHUTHBIE BOJIHEI

83 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH 11.02.2027
VYpox-koupepennus «Llkana

84 AIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue 15.02.2027
AJIEKTPOMArHUTHBIX BOJIH JUJIsI COTOBOM o
cBs3u. Pagmonokarus. KocMuyeckas cBsizb «

85 Pemienue 3aiau Ha OMpE/ENEHHE HaCTOThI 16.02.2027
JUTUHBI DJIEKTPOMArHUTHON BOJIHEI

86 DNeKTpOMarHuTHas MPUPO/Ia CBETA. 17.02.2027
CxopocTh cBeTa

87 BoiHoBbIe cBOlicTBa cBeTa: MHTEP(hEpPEHLINS 18.02.2027
U 1udpaxius

88 JlydyeBas MoJienb CBETa U T€OMETpUYECKast 20.02.2027
onTuka. MIcTOUHMKM cBETa

89 [TpsiMonMHEITHOE pacTpocTpaHEeHUE CBETA. 94.02.2027
3armenus Connua u JIyHsl

90 3akoH oTpaxkeHus cBerta. [1mockoe 3epkaino 25.02.2027

91 [TocTpoenue n3obOpaxkeHuH, 01.03.2027
C(OPMHUPOBAHHBIX 3EPKATIOM

92 IIpenomienue cBera. 3aKOH MPETOMIICHUS 02.03.2027

cBera. IlomHOE OTpa’>XCHUC CBCTA.
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93

94

JlaGoparopHas pabota Ne 12
«HccnenoBanue 3aBUCUMOCTH yIJia
IPEJIOMJIEHUS OT yIJia MaJieHHsl CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX-CTEKIIO»

Ypoxk-uccienoBanue « AHaIu3 u
O00BSICHEHUE ONTHYECKOT'O MUPAKa»

03.03.2027

04.03.2027

95

96
97

98

99

Ypok-koHpepenus «Mcnonp3oBanue
MIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b)»
Jlun3a, X0/ Jydeil B JIMH3E

dopmyia TOHKO#H JTMH3BI

JlabopaTtopHas padora Ne 13 «Onpenenenue
(hOKYCHOTO PACCTOSIHUS M ONTHYSCKOMN CHIIBI
coOuparomen JUH3b

[Tonydenue n300paxeHuii ¢ TOMOIIbIO
coOuparoiel U pacCeMBaOIICH JINH3

09.03.2027

10.03.2027
11.03.2027

15.03.2027

16.03.2027

100

Ypok-koudepennus «[IpuHiun gecTBus
OINITUYECKUX MPUOOPOB (MUKPOCKOII,
Teseckor, (oToarmnapar)y

17.03.2027

101

['na3 xak onruueckas cucrema.
bnu3opyKkocTh U 1anbHO30PKOCTh

18.03.2027

102

Pasnoxxenue 6enoro csera B cuektp. OMNbITHI
Herotona. CnoxeHue cnekTpaibHbIX
uBeToB. Jlucnepcus cera

22.03.2027

103

104

VYpok-npaktukym «Habmoaenue u
00BSICHEHUE OMBITOB MO PA3JIOKEHUIO
6enoro ceera B criekTp. [lonydyenue 6emnoro
I[BETA MPH CI0KEHUU IIBETOBY

OmnbiThl Pesepdopaa u niianerapuas Mmoaelns
aToma

23.03.2027

24.03.2027

105

[Toctynatel bopa. Monens aroma bopa.

25.03.2027
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I/ICHyCKaHI/Ie U NOTJIONICHUEC CBETA aTOMOM.

106 KBantsl. JIuneiuarele criekTpsl 05.04.2027
Ypok-nipaktukym «HaOuroieHre CruIonHbIX

107 U JIMHEWYaTbhIX CIIEKTPOB U3JIy4YEHHUS U 06.04.2027
UCITyCKaHUS»

108 PannoaktuBHOCTH. Anb(da-, 6eTa- u raMma- 07.04.2026
W3ITyYeHUS

109 Crpoenue atomHoro siapa. Hyknonnas 08.04.2027
MOJIeTIb aTOMHOTO sijipa

110 PannoaktuBHBIC peBparieHus. M30Tomns 12.04.2027

111 [Tepuon monypacmnana 13.04.2027
Ypok-koupepenuus «Jleiictpue

112 PaJIMOAKTUBHBIX U3ITyUYCHUHN HA KUBBIC 14.04.2027
OpraHu3Mbl. 3alUTa OT PAAHMOAKTUBHOTO T
W3ITyYCHUSD)

113 SnepHbie peakiy. 3aKOHBI COXpaHEHUS 15.04.2027
3apsI0BOTO U MaCCOBOTO YHCEI

114 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl 19.04.2027
Y DHEPTUH

115 Pemenue 3anay nmo Teme «SnepHoie 20.04.2027
peakuuu. JHeprus CBA3M»

116 Peaknuu cunTe3a 1 AeNeHAS Anep. 91.04.2027
Wctounuku sHeprun ComHIa 1 3BE3]
Ypok-koHpepeHus «SnepHast SHepreTuKa.

117 DKOJOTH4eCKHe MPOOIEMBbI SIIEPHOH 22.04.2027
SHEPTETHKNY
[ToxroToBka K KOHTPOJIBLHOU pabOTE 1O TeMe

118 «Konebanus u BonHbI. CBETOBBIE U 26.04.2027
KBaHTOBBIC SIBJICHUS

119 KonTponbnas padora Ne 3 o teme 97 04.2027

«Koinebanus u Boaabsl. CBETOBBIE U
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KBAHTOBBIC ABJICHUA»

Pemrenne pac4eTHsIX 110 TEME

120 28.04.2027
«MeXaHNUYECKOE IBUKECHUE)
PemeHHe ACYCTHLBIX U KAYCCTBCHHBIX 3a1a4

121 p 3 A 29.04.2027
o teme «B3zaumoneiicTeue Ten»
Perrenne pacueTHBIX U KAUECTBCHHBIX 3a71a4

122 10 TeMe «3aKOHbI COXPaHEHMsI SHEPTUU U 04.05.2027
HUMITYJIbCa»
JlabopaTopHbie PabOTHI IO TEME

123 PaTOPHLIC p 05.05.2027
«MexaHu4decKoe IBUKEHUEY
JlaGoparopuble pabOTEI 110 TEME

124 PaTOPHAIC P 06.05.2027
«B3auMoeiicTBue Tein»
JIa6oparopsbie paboThl 110 Teme «IIpocThie

125 PaTOPHLIC b p 11.05.2027
MEXaHU3MbD)
PGHIGHI/IG ACYCTHBIX U KAYCCTBCHHBIX 3a1a4

126 P . 12.05.2027
o TeMe «TerIoBbIe MPOIEeCChI»
PemeHHe ACUYCTHLBIX U KAYCCTBCHHLBIX 3a1a4

127 p A 13.05.2027
1o TeMe «BraxxHoCTb»
Perenue pacyeTHbIX U KAYE€CTBEHHBIX 3a1a4

128 p X 3al 17.05.2027
1o Teme «KII/I TernmoBbIx aBUTraTenen»
PemeHHe ACYCTHLBIX U KAYCCTBCHHLBIX 3a1a4

129 P A 18.05.2027
10 TeM€ «3aKOHBI IIOCTOSHHOTO TOKa»
Perienue pacyeTHBIX U KaYE€CTBEHHBIX 3a1a4

130 p A 19.05.2027
1o Teme «KII/I anexTpoycTaHOBOK»
JIaGopaTopHbIe padOTHI IO TEME «3aKOHBI

131 PAaTOPHAIC P 20.05.2027
[IOCTOSIHHOTO TOKa)
JIaGoparopHbIe padOTEI 10 TeMe «CBETOBBIE

132 PAaTOPHAIC P 24.05.2027
SIBIICHUSI
Pa6ora ¢ TekcTaMu 10 TeMe «3aKOHBI

133 COXpaHeHUs B MexaHuke» «KoyrebaHus u 25.05.2027

BOJIHBD»
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PaGora ¢ Tekcramu no teme «CBETOBBIE

134 1 26.05.2027
sBiieHUsD «KBaHTOBas U sijepHas hU3HKa»
135 Pabora ¢ Tekcramu o TeMe 1
136 Pabora ¢ TekcTamu o Teme 1
OBHIEE KOJIMYECTBO YACOB I10 136 o4 5

I[TPOTPAMME
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MPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

7 KIIACC
Kon . .
TG IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
o0pa3oBaHus
pe3yabTara
11 UCIIOJIB30BaTh U3YUYEHHBIE MIOHATHS
12 pas3yinyaTh SBICHUSA 110 OIMCAHUIO MX XAapaKTEpPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
' ¢du3uyeckoe sBICHUE
pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (U3NUYECKUX SIBICHUI B OKPY’KaIOLIEM MUpPE, B TOM 4UCiIe (PU3HMUECKUE SIBICHUS B
13 IpUpOJIe, NMPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/ayy B y4e€OHYIO, BBLIEIATh CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH)
bu3nueckux sBJICHUN
OINKCBHIBATh M3YYECHHBbIE CBOMCTBA Tel U (U3UYECKUE SBICHMS, HCIOJB3YS (PU3MUECKHE BEIWYMHBI, IPU ONHCAHUU
14 IIPABUJIBHO TPAKTOBATh (PU3HUECKUN CMBICI UCIIOJIb3YEMbIX BEJTMUYMH, UX 0003HAYEHUSI U €IMHUIbI (PU3NUECKUX BEJTUYMH,
HaXoJIuTh (OPMYJbI, CBS3BIBAIOLINE JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTMMH BeJIMYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH
15 XapaKTepu3oBaTh CBOMCTBA Tej, (PU3MYECKHE SBJICHUS M IMPOLECCHI, UCMONb3Ysl M3y4YE€HHBIE 3aKOHBI, IPU 3TOM JaBaThb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3allUChIBATh €M0 MaTEMATHUECKOE BhIPAKEHHE
OOBSACHATh (U3NYECKUE SIBICHHUS, MPOLECCHl M CBONCTBA T€Jd, B TOM 4YHCI€ M B KOHTEKCTE€ CHUTyallud NpPaKTUKO-
1.6 OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTh OObsICHEHHE M3 1 — 2 JOrMuecKux
1aroB ¢ onopoi Ha | — 2 u3y4eHHbIX CBOICTBA (PU3NYECKUX SBJIECHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH
pemiate pacu€THble 3aauu B 1 — 2 neicTBUs, UCIOIb3YS 3aKOHBI U (OPMYJIBL, CBsI3bIBatONINE (GU3MUECKUE BEIUYUHBL: Ha
17 OCHOBE aHajM3a YCJOBHUS 3a/laud 3alMChIBATh KPATKOE YCIIOBHE, MOJCTABIATh (hU3NYECKHE BETUYMHBI B (OPMYJBI U
' MIPOBOAMTH PAcU€Thl, HAXOJAUTh CIPABOYHBIE JIaHHbIE, HEOOXOJUMBIE JJIsi PEUICHUs 3a/a4, OLEHUBATh PEATHCTUYHOCTh
MOJYYeHHOM (hr3nyecKoi BETNUMHBI
pacrio3HaBaTh MPOOJIEMbl, KOTOPblE MOXKHO DPELIMTH NMPH MOMOIIM (DPU3MYECKHX METOJOB, B ONHCAHUU HCCIEIOBAHUS
1.8 BBIJIETISITH IPOBEPSIEMOE MPEATION0KEHHE (THIIOTE3Y), pa3indyaTh U HHTEPIPETUPOBATh MOITYUYEHHbIN pe3yIbTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yIbTaTaM
1.9 IPOBOJUTH OMBITHI 110 HAOMIOAEHUIO (PU3NYECKUX SIBICHUH WK (PU3NYECKHX CBOWCTB TeJ: (POPMYJIMPOBATH MPOBEPSEMbIE
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1.10

MPEIIOJIOKECHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO0 000PYIOBAaHHUS, 3alHCHIBATh XOJ OMbITAa U (HOPMYITHPOBATH
BBIBO/IBI

BBIMIOJHATh TPSMbIE H3MEPEHUS C HCIOJBb30BAHUEM AHAJIOTOBBIX W HUMPOBBIX MNPUOOPOB, 3aMKCHIBATH IMOKA3aHUS
prOOPOB C YIETOM 3aJaHHON aOCOFOTHON MOTPEITHOCTHA U3MEPEHHM

1.11

IMPOBOAUTL MCCICAOBAHUEC 3aBHCHUMOCTH O,HHOﬁ (l)I/ISPI‘IeCKOfI BCJIIMYHUHBI OT ,Z[perﬁ C HCIIOJIB30BAHUEM IIPSAMBIX
H3MepeHHﬁ, y4aCTBOBAaTh B IIAHUPOBAHHUU yqe6H0r0 HCCiIca0BaHusd, CO6I/IpaTB YCTAaHOBKY U BBIIIOJHATE U3MCPCHUA,
cleaysa MNnpeijioKCHHOMY IUJIaHY, (I)I/IKCI/IpOBaTB PEe3yJIbTaThl HOHy‘IeHHOﬁ 3aBUCHMMOCTH (1)I/ISI/I‘IGCKI/IX BCJINMYHUH B BHAC
MMPCAJTOKCHHBIX Ta6JII/III u Fpa(i)I/IKOB, JACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHUA

1.12
1.13

1.14

1.15

1.16

1.17

IMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH, CJICOys HpGZIJIO)KGHHOﬁ HHCTPYKIUMU: IIPU BBIIIOJIHCHUHA
I/IBMepCHI/Iﬁ CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCJIATH 3HAUYCHUC HCKOMOM BEJIMYMHEI

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpH padoTe ¢ 1a0opaTOPHBIM 000PYI0BAHHEM

yKa3blBaTh MPUHLUIBI JCHCTBHS NPUOOPOB U TEXHUYECKHX YCTPOWCTB, XapaKTEpHU30BaTh MPHUHIIMIIBI JIEHCTBUS
M3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C TOMOIIBIO UX OMUCAHUS, HCTIONB3YsI 3HAHUS O CBOMCTBAX (PU3UUECKHUX
SBIICHUH ¥ HEOOXOAUMBbIe (PU3UYecKre 3aKOHBI U 3aKOHOMEPHOCTH

HOPUBOAUTH NpPUMEPHl (HAXOAUTh MH(OpMAIUIO O MpUMepax) MPaKTHUYECKOro HCIOJIb30BaHUS (DU3MYECKUX 3HAHUH B
MOBCE/IHEBHOM KM3HU JJ1s1 o0ecrieueHrs 0€30IacHOCTH IpU 0OpalleHuu ¢ NpuOopaMu U TEXHUYECKUMU YCTpOICTBaMH,
COXPAHEHMS 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpene

OCYILECTBIIATH OTOOP UCTOYHUKOB MH(OpMAIMK B ceTH MIHTEpHET B COOTBETCTBHHM C 33JaHHBIM ITOMCKOBBIM 3allpOCOM, Ha
OCHOBE MMEIOIINXCS 3HAHUI U MyTEM CpaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIAENIATH MH(OPMALMIO, KOTOpas SBISETCS
IPOTUBOPEYMBONUMIIA MOXKET OBITh HEJJOCTOBEPHOM

UCIIOJIb30BaTh IMPHU BBINOJIHEHWN YYE€OHBIX 3aJaHUl HayYHOIOMYJISIPHYIO JIUTEpaTypy (HU3NYECKOro COJIepKaHus,

CIIPaBOYHBIE MaTepHUalbl, pecypchl ceTu WHTepHeT, BialeTh MpuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHUs
uH(OpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KpaTKHUE IMHUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaLUu
¢u3nUecKoro coxep>kaHus, B TOM YUCIIe MyOJIMYHO JIeNaTh KpaTKue COOOIIEHUs O pe3ysbTaTaX MPOEKTOB MM YUeOHBIX
MCCJIEIOBAaHUM, MPU 3TOM TIPaMOTHO MCIIOJIb30BaTh M3YUYECHHBIN MOHATHIHBINA anmapar Kypca (HU3HMKH, COIPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALMEN

IpU BBIMOJHEHUH YYEOHBIX MHPOEKTOB M MCCIEIOBAHUN pacHpenessTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHM C
MOCTaBJIEHHBIMU 3aJla4aMHM, CJIEIUThH 3a BBINOJIHEHHEM IJIaHa JNEHCTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIN BKJIaJa B
JeATEIbHOCTD TPYIIIIbI, BICTPAMBATh KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLINUX
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8 KVIACC
Kon . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHO 00pPa30BaTe/bHOI NMPOrpaMMbl OCHOBHOI0 00111er0
NMpoBepPsieMoOro
o0pa3oBaHus
pe3yJabTara
1.1 HUCIIOJIB30BaTh ITOHATUS
12 pasiuyaTh SBJICHHS MO ONMMCAHUIO UX XapAaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (HPU3UIECKOE
SIBIICHUE
pacro3HaBaTh MPOSIBICHNUE U3YYCHHBIX (DU3MUECKUX SIBJICHHM B OKPY’KAIOLIEM MHpE, B TOM 4Hclie (u3nuecKue SBICHUS B
1.3 IpHUpOJIe, TIPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/lady B Y4YeOHYIO, BBIACIATH CYIIECTBEHHBIC CBOWCTBA (NIPH3HAKH)
(bU3UYECKUX SIBJICHUI
ONKCHIBATh M3Y4YCHHBIC CBOWCTBA TeN W (U3NUYCCKUE SIBIICHUS, HWCIONB3YsS (PU3NYCCKUE BEIUYHHBI, NMPH OIHUCAHUU
14 MPAaBUJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCIOJNb3yEeMbIX BEIMUYWH, 0003HAYCHHS] U €IUHUIIBI (PU3NYECKUX BEIUYUH,
) HAaXOAWTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO (U3NYCCKYIO0 BEIMYMHY C JPYTHMH BEIHMYMHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEH (DM3UYECKUX BEIIMYNH
15 XapaKTepU30BaTh CBOWCTBA TeJ, (hU3MUECKHUE SBICHHSI W TMPOIIECCHI, UCIONB3Ysl M3yYeHHBbIC 3aKOHBI, MPU 3TOM JaBaTh
) CJIOBECHYIO (hOpPMYJTTUPOBKY 3aKOHA U 3aMKCHIBATh €70 MATEMATHUYECKOE BBIPAKEHUE
OOBSCHATH (PU3WUYECKUE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYalMi MPAKTUKO-OPUEHTUPOBAHHOTO
1.6 XapakTepa: BhISABISTh IPUYUHHO-CIEICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 TOTHYECKUX 1IaroB ¢ Momoliso 1 — 2
M3YUYEHHBIX CBOMCTBA (PU3NUECKHUX SABJICHUM, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH
pemaTth pacu€THbIe 3a/auu B 2 — 3 NEWCTBHS, UCIOJIB3Ys 3aKOHBI U (DOPMYJIBI, CBS3BIBAIONINE (PU3HUYECKUE BETUYMHBI: HA
17 OCHOBE aHaju3a YCJIOBUS 3aJlayd 3allMChIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JAHHBIX ISl pEUICHUs 3aJauH,
) BBIOMPATH 3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIE ISl €€ PEIICHHs], TPOBOJIUTH PACUEThl M CPAaBHUBATH TMOJYYEHHOE 3HAUCHHUE
bu3HYECKOi BETUYMHBI C U3BECTHBIMU JAHHBIMU
pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO pEIINTh TMPU TMOMOIM (U3MUYECKUX METOJOB, HCIONb3Yysl OIMHUCAHUE
1.8 WCCJIEIOBAHMS, BBIJCISATH MPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBATh MPABWIBHOCTh MOPSIKA MPOBEICHUS HCCIIEIOBAHMUS,
JENaTh BEIBOAEI
MPOBOANTH OMBITHI IO HAOMIOIEHUIO0 (PU3UUECKHUX SBICHUN WK (DPU3HUECKUX CBOMCTB Tel: (HOPMYJIHUPOBATH MPOBEPSIEMBIE
1.9 MIPEAMNOIOKEHHS, COOUpaTh YCTAaHOBKY W3 MPEMIOKEHHOTO OOOPY/IOBaHHWS, OIMUCHIBATH XOJ OMbITa U (OPMYTUPOBATH
BBIBOJIBI
1.10 BBITIOJIHSITH MPSIMBIE H3MEPEHUS C MCIIOIH30BAaHUEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PH3UUECKUX BEIIMYMH, CPABHUBATH
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pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BEITMUUHBI OT JIPYTOil C UCIIONBb30BAaHUEM MPSMBIX H3MEPEHHIA:
IUTAHUPOBATh UCCIIEJOBaHUE, COOUPATh YCTAHOBKY U BBINOJIHATh U3MEPEHUs, CIelysl IPEATI0OKEHHOMY IUIaHy, (PUKCUPOBATh
pe3ybTAThI OJYYSCHHOH 3aBHCUMOCTH B BHJIE TaOIHUIl M TPa)UKOB, JIEJIaTh BHIBOJIBI IO PE3YyJIbTaTaM MCCIIEIOBAHUS

1.12

IIPOBOAUTE KOCBCHHBIC HN3MCPCHUIA (1)I/ISI/ILIeCKI/IX BCJIIMYMWH: INIAHUPOBATh HU3IMEPCHMH, CO6I/IpaTB OKCIICPUMCHTAJIbHYTO
YCTAaHOBKY, CICAYyA HpeI[JIO)KeHHOf/'I HWHCTPYKIUH, U BEIYUCIIATh 3HAUYCHUC BCJIMYHNHBI

1.13

coOIIIOIaTh MpaBHJIa TEXHUKH O€30MTACHOCTH MPH PaboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

1.15

1.16

1.17

1.18

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS M3yYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa MX ONMCAHUA,
UCIIOJIb3Ys 3HAHUSI O CBOMCTBAX (PU3MUECKUX SIBJICHUN M He00X0AUMBble (U3NUYECKHE 3aKOHOMEPHOCTH

paciio3dHaBaTb IIPOCTBIC TCXHHYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIbHBLIC HpI/I60pBI o CXeMaM MU CXEMAaTUYHBIM PUCYHKAM,
COCTaBJIATH CXCEMbI JJICKTPHUYCCKUX IIGHGI\/JI C MOCJICOAOBATCIbHBIM W MapalJICJIbHBIM COCIHMHCHUCM 3JJICMCHTOB, pasjinvas
YCJIOBHBIC 0003HaYEHHS DIIEMEHTOB QJICKTPHUUICCKUX ueneﬁ

OPUBOAUTH TNPHUMEPHl (HAXOAUTh HMH(GOPMALMIO O IpUMEpax) MPAKTUUYECKOro HCMOIb30BaHUS (DU3MUYECKUX 3HAHUU B
MIOBCEHEBHOM XKU3HU Ui oOecredeHns OE€30MacHOCTH MpHU OOpAlIeHWH ¢ MpUOOpaMH M TEXHHYECKHMMH YCTPOHCTBAaMH,
COXPAHEHMs 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 MOBE/ICHUS B OKpYXKarolleil cpene

OCYILECTBIIATh NMOMCK MHpOpMALUK (PU3UUECKOT0 CoJiepKaHus B ceTh MHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUN U MyTEM
CPaBHEHHUSI TOTIOJTHUTEIbHBIX UCTOYHUKOB BBIAENATh MH(OPMALIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBON MIIM MOXKET OBITh
HEJOCTOBEPHOI

UCIIOJIb30BAaTh NPU BBHINOJHEHUHM YYE€OHBIX 3aJaHUM Hay4HO-TIOMYJIAPHYIO JIUTEPaTypy (QHU3UUYECKOrOo COJEpKaHuUs,

CIIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHeT; BianeTh MpuéMaMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

1.20

9 KUIIACC

co37aBaTh COOCTBEHHBIC TMCHMEHHBIC M KPATKHE YCTHBIE COOOIICHUs, 000011ast HHGOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB
bu3NYECKOro cojepkaHus, B TOM YHCIE MyOIMYHO MPEACTABIATh PE3YyJbTaThl MPOEKTHOM MM HCCIEA0BATEIbCKOM
NeSATeTLHOCTH, MPHU 3TOM TPaMOTHO HCIOJIB30BaTh WM3YUYEHHBINH MOHSATHHHBIA ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIIJICHUE MPE3CHTAINEI

IpY BBITOJHEHUN YYEOHBIX MPOEKTOB M HCCIIEAOBAHUM (DPM3NYECKUX TNPOLECCOB paclpenessaTh 00sS3aHHOCTH B TpYIIE B
COOTBETCTBUU C MOCTaBJICHHBIMU 3a/ladaMH, CIICUTh 3a BHINOJIHEHUEM IJIaHA JEHCTBUI U KOPPEKTHUPOBATh €ro, aJIeKBaTHO
OLIEHUBATh COOCTBEHHBIH BKJIQJ B JESTEIbHOCTb TPYIIBI, BBHICTPAUBATh KOMMYHUKATHBHOE B3aMMOJEHCTBHE, MPOSBIIL
TOTOBHOCTb pa3peiaTbh KOHQIUKTHI
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IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHO 00pa30BaTe/bHOI NMPOrpaMMbl OCHOBHOI0 00111er0
o0pa3oBaHuM

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

pa3indaTh ABJICHUS 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE OIBITOB, ICMOHCTPUPYIOIIUX JAHHOC q)HSI/I‘-IeCKOC
SBJICHUC

pacrio3HaBaTh IPOSBICHUE U3YUYCHHBIX (PU3UUECKUX SBJICHUNA B OKPY’>KAIOLIEM MHUpE, B TOM 4HcCle (U3NUYECKUE SIBICHUS B
OpUpozie, MPH STOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOWCTBA (TMPHU3HAKM)
bu3nueckux sABJICHUN

ONKCBHIBATh H3YYEHHBIE CBOIMCTBAa Tel M (U3NYECKHUE SBICHHS, WCIOJIB3Ys (U3NYECKHE BEIMYUHBI, IPU ONMHCAHUH
IPaBUIbHO TPAKTOBaTh (PM3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, 0003HAu€HUs M €AMHUIBl (PU3MUYECKUX BEJIUYUH,
HAXOIUTh (OPMYIBI, CBA3BIBAIOIIME MAHHYIO (U3UYECKYI0 BEIMYMHY C APYTUMH BEIMYMHAMH, CTPOHUTH TpaduKu
U3yUYEHHBIX 3aBUCUMOCTEH (pU3MUecKUX BEIUYHH

XapaKTepU30BaTh CBOWCTBA TeJ, (hU3MUECKHUE SBICHHSI W TMPOILIECCHI, UCHONB3Ysl H3yYeHHBbIC 3aKOHBI, MPU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alIMChIBATh €r0 MaTEMaTHUYECKOE BhIPaXKEHHE

1.6

OOBACHATH (PU3MUECKHE MPOILIECCH U CBOMCTBA TEJ, B TOM YMCJIE€ U B KOHTEKCTE CUTYyallMil MPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbISBIATh NPUUMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTHh 00BACHEHHE U3 2 — 3 JIOTMUECKUX LIaroB ¢ MOMOMIbI0 2 — 3
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIECHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

1.10

pemarh pacy€THblEe 3aJaud (OMMpAIOLIMecss Ha CHCTeMy M3 2 — 3 ypaBHEHHil), HCHONb3ys 3aKOHBI U (HOPMYIIbI,
CBsI3bIBalOIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBMS 3aJaud 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH
HEJO0CTAIONINe WK N30BITOUHbIE TaHHbIE, BBIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE JUIsl pELIEHMS], IPOBOJUTH PacUEThHI
U OLIEHMBATh PEATUCTUYHOCTh MOJTYYEHHOr0 3Ha4eHUs1 (PU3NUECKOI BETMUMHBI

pacrio3HaBaTh IpOOJieMbl, KOTOPbIE MOKHO pEIIUTh NpPU TOMOIIM (U3UYECKUX METOJIOB, HCHOJb3Yysl ONHCAHUE
HCCJIEIOBAHMSI, BBIIENIATH IPOBEPSiEMOE MPEANONOKEHHE, OLEHUBATh MPABIIIBHOCTh MOPSAKA MPOBEJIEHUS UCCIeI0BaHUS,
JieNIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOICHHUI U ONBITOB

IIPOBOAMTH OMBITHI MO HAONIONEHUIO0 (U3MUYECKUX SIBICHUN WM (U3NYECKUX CBOMCTB TEJ: CAMOCTOSITENIbHO COOHMpaTh
YCTaHOBKY M3 U30BITOYHOTO HabOpa 000py10BaHMUs, ONTUCHIBATh XO/I OIBITA U €r0 Pe3yIbTaThl, (HOPMYIUPOBATH BHIBOJIBI

MPOBOANTh TPHU HEOOXOIMMOCTH CEpPHUI0 NPSIMBIX H3MEPEHHH, ONpeaeNsisi CpedHee 3HAYeHHE H3MEpPSEeMON BETHYHHBI
(boxycHoOe paccTostHUE cOOMparoIel TUH3BI), 000CHOBBIBATH BHIOOP CIIOC00a U3MEPEHUSs (M3MEPUTEIHLHOTO TPUOopa)

1.11

IMPOBOAWUTH HMCCIICAOBAHUC 3aBHCUMOCTEH (bl/ISI/II—IeCKI/IX BCJIMYHWH C HCIIOJB30BaAHUEM IPAMBIX H3MepeHHﬁZ IIJIaHUPOBATH
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1.12

1.13

UCCIIIOBAaHUE, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTAThl MOJyUYEHHON 3aBUCUMOCTH (PU3NYECKHX
BEJIMYMH B BUJIE TaOIMIIU IpadUKOB, JesIaTh BBIBOJBI IO PE3yIbTaTaM UCCIICOBAHUS

MPOBOANTH KOCBEHHBbIE H3MepeHUs (PU3MUECKMX BEJIWYHMH: IUIAHHPOBATh H3MEPEHHUS, COOMpaTh SKCIEPUMEHTAILHYIO
YCTAaHOBKY M BBIIOJHATb HW3MEPEHMS, CIENysl IPEAJOKEHHOM HWHCTPYKUUHM, BBIUUCIATH 3HAYEHUE BEIMYMHBI U
AHAIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHON TOTPEITHOCTH U3MEPEHHIA

co0JIr01aTh MpaBHiIa TEXHUKH OE30MACHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAaHUEM

1.14

1.15

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (U3MYECKUX MOJEJe: MaTepuaibHas TOuYKa, aOCOJIIOTHO TBEPAOE TEJO,
TOYCYHBIA UCTOUYHUK CBETA, JIy4, TOHKAs JINH3a, JIaHEeTapHasi MOJIEIb aTOMa, HYKJIOHHAs! MO/I€Ib aTOMHOTO s1pa

XapaKTCPpU30BaATb IPUHIIUIIBL HeﬁCTBHH N3YYUCHHBIX HpI/I60pOB N TCXHHYCCKHX YCTPOﬁCTB C OHOpOﬁ Ha HX OIIKCaHUu:,
HCIIOJIb3YA 3HAHUA O CBOMCTBAX (1)I/I3I/Iq€CKI/IX SIBIICHUM U HCO6XOILI/IMI)IG (1)I/I3I/III€CKI/I€ 3aKOHOMCPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKM M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIbHBIX IPUOOPOB U
TEXHOJIOTUYECKUX TPOLECCOB MPHU PEIICHUH YYEeOHO-TIPAKTUYCCKUX 3a/1ad, ONTHYCCKHE CXEMbI JUISI TOCTPOCHUS
M300paKEHHUI B TUIOCKOM 3€pKajie U COOMPAOIICH JIMH3E

1.17

NPUBOJNUTH TPHUMEPHl (HAXOAWUTh HMH(POPMAIMIO O TpPUMEpax) MPAKTHYECKOTO HCIONb30BaHUS (DU3MUYECKUX 3HAHUU B
IOBCEHEBHOM XM3HU Ul o0ecreyeHus Oe30MIacCHOCTH IpU OOpalleHuu ¢ npubopamMM M TEXHMYECKHMMH YCTPOHCTBaMH,
COXPAHEHHUS 3/10pPOBbs U COOJIIOIEHNS HOPM IKOJIOTHYECKOTO TOBEJCHMS B OKpY Karollel cpesie

1.18

OCYLIECTBIISITh MOMCK HMHQOpMAIMK (PU3UYECKOrO cojaepkaHus B ceTu HHTepHeT, caMocCTOATENbHO (HOpMyIHpYst
MOUCKOBBIA 3alpoC, HaXOJIUTh NMyTH OINpPEAETCHUs JOCTOBEPHOCTU MOITYYEHHOW HH(OpMAIMM Ha OCHOBE HMMEIOLIUXCS
3HAHUH U JIONOJHUTENIBHBIX HICTOYHUKOB

1.19

1.20

UCMOJIb30BaTh MPH BBIMOJIHEHUM Y4YEOHBIX 3a/JaHUN HAy4YHO-TIOMYJIAPHYIO JIUTepaTypy (HU3HUECKOro CoOJepiKaHus,
CIpaBOYHBIE MaTepHualsbl, pecypchl cetu VHTepHeT; BianeTh NpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
UH(pOpPMaILIUU U3 OJHOHN 3HAKOBOI CUCTEMBI B IPYTYIO

cO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE COOOILIEHHS Ha OCHOBE MH(OpPMAIMM W3 HECKOJBKUX HCTOYHHKOB
bu3nYecKOro cofepx aHus, MyOJINYHO MPEACTaBIATh Pe3yIbTaThl MPOEKTHOW MM MCCIEA0BATEIbCKOM NeATeIbHOCTH, PU
3TOM TPaMOTHO HCMOJb30BAaTh HU3YyUEHHBI NOHATHHMHBIA ammapaT H3y4yaeMoro pasjena (U3MKM M CONPOBOXKIATH
BBICTYIUICHHE MTpEe3eHTAIMeN ¢ y4ETOM 0COOCHHOCTEN ay JUTOPUH CBEPCTHUKOB

1.21

MIPU BBIMIOJHEHUN yYE€OHBIX MPOEKTOB M MCCIEAOBAaHUN (DU3UYECKUX TPOIECCOB PACTIPENEISITh O0SA3aHHOCTH B TPYIINE B
COOTBETCTBUU C MOCTABJIEHHBIMU 3a/1a4aMH, CJICIUTh 3a BBIIOJIHEHUEM IIJIaHA AEHCTBUM U KOPPEKTUPOBAThH €ro, aJleKBaTHO
OIICHUBATh COOCTBEHHBIA BKJIAJ B JEATEIHLHOCTH TPYIIIBI, BHICTpPAaUBATh KOMMYHHUKATHBHOE B3aUMOJCHCTBUE, TPOSBIISI
TOTOBHOCTb pa3peniaTh KOHPIUKTHI

MHNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
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7 KIIACC
Kon
e Kon ajiementa  IIpoBepsieMble 3jIeMEHTBI COEPKAHUSA
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOILETO MHUPA
11 Ouzuka — Hayka o mnpupone. SBneHus npuponsl. Duznueckue SBICHHUS: MEXaHUYECKUE, TEIIOBbIE,
JIEKTPUICCKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
12 Oduznyeckue BeMWIUHbBL. M3Mepenue ¢uszndeckux BennunH. Ousmueckue mpuOopsl. [lorpemHocTs n3MepeHHii.
MexayHapoaHasi cucTeMa eIMHUIL
13 EctecTBeHHOHAY4YHBI METOJ MMO3HAHUS: HAOIIO/ICHHE, IOCTAHOBKA HAYYHOT'O BOMPOCA, BBIABUKEHHE TUIIOTE3,
1 OKCIIEPUMEHT IO MPOBEPKE THIOTE3, 00BICHEHUE HAOIIO1aeMOTO SIBJICHHS
1.4 Onucanne PU3NYECKHUX SBJICHUH C TIOMOIIBIO MOJIeTIeH
[TpakTrueckue paboThI:
N3mepenne paccTOsTHUN.
1.5 N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.
Omnpenenenue pasMepoB MajbIX TeN.
H3mepenue TeMiepatrypbl Ipy MOMOITH KUIKOCTHOTO TEPMOMETPA M IATYHKA TEMIIepaTyphl
I[TEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHWU BEHIECTBA
21 CrtpoeHue BeliecTBa: aTOMBI U MOJEKYJbI, UX pa3Mepbl. OMBITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHUE
BEIICCTBA
29 JBwxenue yactuil BemiecTBa. CBs3b CKOPOCTH [BIDKEHUS YaCTUIl C Temmeparypoil. bpoyHoBckoe
JBWDKEHUE, TP Py3us
2.3 B3auMotelicTBHE YacTHUI] BENIECTBA: IPUTSDKCHNE M OTTATKUBAHUE
2 ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHE Ta30B, KHJIKOCTEH W TBEPABIX (KPUCTAIUTMUSCKHUX) TEII.
24 B3auMocBs3b MeXIy CBOWMCTBAMHU BEIIECTB B PAa3HBIX arperaTHhIX COCTOSIHUSIX M UX aTOMHO-MOJEKYJISPHBIM
CTpPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI
[TpakTrueckue paboThI:
26 Orenka auamMerpa aroma METOAO0M PsiIOB (C UcToib3oBaHueM (hoTorpaduwii).

OnpITHI O HAOJIOIEHUIO TETJIOBOTO PaCIIUPEHUS ra30B.
OnbITh IO OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO IPUTSIKEHUS
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JIBUKEHUE U B3AUMOJIEMCTBUE TEJI

3.1 Mexannueckoe 1BukeHue. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUYKEHUE

3.2 Cxopoctb. Cpeassisi CKOPOCTb IPY HEPABHOMEPHOM JBMKEHUU. Pacu€T myTu U BpeMeHH IBUYKEHUS

33 SIBnenue nHepuuu. 3aKOH MHEpLMHU. B3anmonelcTBie Tell Kak NPUYMHA U3MEHEHUS! CKOPOCTU JIBUIKEHHUSI TEll.
Macca kak Mepa HHEPTHOCTH Tejla

3.4 [TnotHOCTH BemecTBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM MOJICKYJ B €IUHUIIE 00hEMA BEIECTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TE

3.6 Cuna ynpyroctu u 3akoH ['yka. MI3mepeHue cuiibl ¢ TOMOUIbIO JUHAMOMETPA

3.7 SIBnenue TAroreHus u cuia Tsbkectd. Cuita TSHKECTU Ha Apyrux miuaHetax. Bec tena. HeBecomocts

3.8 Cuiia Tpenusi. TpeHue CKOJIbKEHUsI U TpeHue MoKosi. TpeHue B pupoie U TEXHUKE

3.9 CiioxeHue cuil, HalpaBJEHHBIX 10 OJHOM npsiMoid. PaBHoIelCTBYOIIAS CHIT
[TpakTrueckue paboThI:
OmnpeneneHue cKOpocTH paBHOMEPHOTO JIBM)KEHUS (IIapuKa B )KUJIKOCTH, MOJIENIH 3JIEKTPUUECKOI0 aBTOMOOUIIS

310 u Tak jganee). OnpeneneHue cpeHed CKOPOCTH CKOJBXKEHUs Opycka WM IIapHKa MO HAKJIOHHOM IIOCKOCTH.
Onpenenenue IMIOTHOCTH TBEpAOro tena. ONbITh, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb  PaCTSLKEHHUS
(medopmanivv) MPY>KUHBI OT MPHIOKEHHON Chibl. OMBITHI, TEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHIIBI TPEHUS
CKOJIbJKEHUS OT Beca Tella U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

311 CDI/I?,I/I‘IGCKI/IGV SIBJICHUSI B TIPUPOJIE: TPUMEPHI JBIKEHUSI C PA3JIMUYHBIMHU CKOPOCTSIMH B JKMBOW W HEXKHUBOU
IIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJE U TEXHUKE

3.12 TexHU4eCcKue yCTpOMCTBA: TUHAMOMETP, MOJIITUITHUKH

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEM 1 TA30B

4.1 JlaBnenue TBEporo Tena. CnocoObl YMEHbIICHHS U YBEIMYEHUS 1aBJICHUS

4.2 JlaBnenue ra3a. 3aBUCUMOCTH JIABJICHHS Ta3a OT 00bEMa, TeMITepaTypbl

4.3 ITepenaya naByieHUs] TBEPIBIMU TEJIAMH, )KUAKOCTAMM U Tazamu. 3akoH [lackans. [THeBMaTH4eckre MaluHbI

44 3aBUCHMOCTh JaBJICHUS KUAKOCTH OT TiyOuHbI. ['mapocratmyeckuii mapagokc. CooOmaromuecs COCybl.
I'mapaBnnueckre MeXaHU3MbI

45 Atmocdepa 3emnn u aTMocepHoe aaBiaeHue. [IpHunHbl CyIecTBOBaHUS BO3IYIIHONW 000104k 3eMian. OnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO 1aBICHUS OT BBICOTHI HaJl YPOBHEM MOpS

4.6 N3mepenune atmocepHoro aasienus. [Ipubopsl U1 n3MepeHus: aTMOC(EepHOTo AaBICHUS
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JleiicTBUE KMIKOCTM W raza Ha IMOIpy>KEHHOE B HUX Telo. BplTasnkuBaromas (apXxuMenoBa) cuiia. 3aKoH

a1 Apxumena

4.8 [TnaBanue Ten. Bo3ayxomiaBanue
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCHMMOCTH Beca Tejia B BOZE OT 00bEMa MOTrpyKEHHOU B KUJIKOCTh YacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, JCUCTBYIOIIEH HaA TENO, MOrPYyKEHHOE B KUJIKOCTh. IIpoBepka HE3aBUCHMOCTH

4.9 BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha TEIO B KUAKOCTH, OT Macchl Tena. ONbIThl, AEMOHCTPUPYIOIIHE
3aBUCHUMOCTb BBITAJIKMBAIOIIEH CHJIbI, JEUCTBYIOLIEH Ha TEIO B JKUIAKOCTH, OT O0bEMA MOTPYKEHHOW B
JKUJKOCTh YaCTU TeJa U OT IUIOTHOCTH XKUAKOCTH. KOHCTpynpoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKU
U OlpeieeHue €€ rpy30H0IbEMHOCTH

4.10 dusnuecKue sIBICHUS B IPUPOJIE: BIUSHIE aTMOC(HEPHOTO JaBIICHNs HA )KUBOI OpraHu3M, IUIaBaHUE PBIO

411 TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYIbl, YCTPOWCTBO BOJOMPOBOJA, THUIPABIUYECKUN Ipecc,

MaHOMETp, 0apoMeTp, BEICOTOMED, MOPIIHEBOI HACOC, APEOMETP

PABOTA, MOITHOCTD, SHEPI'A

5.1 Mexanudeckas padora

5.2 MexaHuueckasi MOIIIHOCTb

5.3 [IpocThie MexaHU3MBI: pbIuar, 0JI0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHS phlyara

5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K OJI0Ky

55 «3o0mn0toe npaBuwio» Mexanuku. KoadduimenT nonesnoro neictpust Mexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY

U TEXHHUKE

5.6 [ToTeHumanbHasi SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunerndeckas 3Heprus

5.8 [TonHas MmexaHuueckasi 3Heprus. 3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKOM SHEpruu

[TpakTrueckue paboThI:

59 Omnpenenenne pabOThHI CUIIBI TPEHUS TP PAaBHOMEPHOM JIBI)KEHUU Tella M0 TOPU30HTATHHON MOBEPXHOCTH.
Uccnenoanue ycnoBuid paBHOBecusi pwiuara. M3mepenwe KIIJ[ HakimoHHOM miockoctu. M3ydeHue 3akoHa
COXpaHEHHUs MEXaHUYECKOW SHEPTUH

5.10 ®du3nueckue SBJIEHUs B IPUPOJIE: PhIUAr B TEJIe YEJIOBEKa

511 TexHUYeCKUE YCTPOMCTBA: pblYar, MOABMKHBIA W HEMOJBM)XHBINA OJIOKHM, HAKJIOHHAS TMJIOCKOCTh, IMPOCTHIE

MEXaHU3MBI B OBITY
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8 KUIACC
Koxn
e Koa snementa  IIpoBepsieMble 3JieMeHTbI COEPKAHUS
TEIJIOBBIE ABJIEHWA
6.1 OCHOBHBIE MOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKON TEOpUH CTPOSHUS BellecTBa. Macca U pa3Mepbl MOJIEKYJI.
OnbITHL, MOATBEPKIAIOIINE OCHOBHBIEC TIOJIOKEHHS MOJICKYIIPHOKUHETUYECKON TEeOpUH
6.2 Mouenu TBEPIOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucraumueckue u aMmopgHBbIe Tela
6.3 OOBbsicHEeHHE CBOWCTB ra3oB, *HMJKOCTEH M TBEPIBIX TeJ HAa OCHOBE IOJIOKEHUH MOJIEKYJIIPHOKMHETUYECKON
TEOPHUH
6.4 CMauuBaHue ¥ KalWUISIPHbIE SIBICHUS
6.5 TennoBoe pacupeHne u CxaTHe
6.6 Temmeparypa. CBsi3b TEMIIEPATypPhI CO CKOPOCTHIO TETNIOBOTO JIBHYKEHHS YaCTHUI]
6.7 Buytpennsist aneprus. CriocoObl M3BMEHEHUs] BHYTPEHHEH 3HEPTUun: TeIulonepeada u CoBeplieHne padoTsl
6.8 Buel Temionepenaun: TeMIONPOBOIHOCT, KOHBEKIIUS, H3ITyUSHHE
6.9 KonngecTBo TemoThl. Y aenabHas TEMI0EMKOCTb BEIIeCTBA
6 6.10 TennooOMeH M TemI0BOE paBHOBECHE. Y paBHEHHUE TEIUIOBOrO OajaHca
6.11 [TnaBneHue 1 OTBepAECBaHNE KPUCTAIIMUECKUX BEILECTB. Y AeTIbHasl TEIIOTA TIABICHUS
6.12 [Tapoo6pazoBanue u koHneHcauus. Mcnapenue. Kunenue. Y aenbHas Temiora napooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO JTaBICHHS
6.13 BnaxxHocTh BO3yXa
6.14 OHeprus TOIMBA. Y IeJbHas TEMJI0Ta CrOPAHUS
6.15 [TpunHLMIBI E)aﬁoTBI teroBblx aurateneit KIIJ[ teroBoro nsurarens. TemsoBble ABHraTenu M 3aliuTa
OKPY’KaIOIIeH CpeIbl
6.16 3aKOH COXpaHEHHs U MPEBPAIICHUS SHEPTHUH B TEIUIOBBIX MTPOIeccax
[TpakTrueckue paboThI:
6.17 OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MTPUTSKESHHUS.

OnBITHI IO BhIpAIIMBaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.
OnbIThl 10 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHHsI ra30B, KHUJIKOCTEH U TBEPIBIX TEI.
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Onpeznenenue AaBICHHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh JaBJICHHS BO3AyXa OT ero oObéMa U HarpeBaHus WM
OXJIaXKICHUSI.

[IpoBepka runore3bl TUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA )KUJIKOCTH B TEPMOMETPUUECKOI TpyOKe OT
TEeMIIepaTyphI.

Habmroienne n3MeHeHns: BHyTpEeHHEH SHEpruu Tella B pe3yjIbTaTe TeIuionepenayd U paboThl BHEIIHUX CHIL

HccnenoBanue siBICHUS TETUIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U TOPSTYEH BOJIBI.

Ornpenenenne KOJIMYECTBA TEIUIOTHI, OIYUYEHHOTO BOJOW MPH TEIJI000OMEHE C HArpeThiM METAIITUYECKIM
TUAJTUHAPOM.

Omnpenenenue yaeabHOM TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca uCapeHus.

OmnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

Onpenenenue yieabHONU TEIUIOTHI IUIABJICHUS JIbJIA.

duznueckre IBICHUS B IMpHUpPOAC: MOBCPXHOCTHOC HATAKCHNEC U KAITMJUIAPHBIC ABJICHUA B IIPUPOAC, KPHUCTAJIIIbL

6.18 B mpupoje, uznydenne ConHia, 3amep3aHue BOJOEMOB, MOPCKUE OpH3bI; 00pa3oBaHUE pPOCHI, TyMaHa, WHe,
CHera.
TexHnyeckue ycTpoMCTBa: KalWJUIAPBL, NPUMEPHI HCIOJIB30BAHUA KPHUCTAJUIOB, JKUIAKOCTHBIA TEPMOMETP,
6.19 JAaTYUK TeMIepaTyphl, TEPMOC, CUCTEMa OTOIUIEHHS JOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTC]Ib BHYTPEHHET'O CIr'OPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Teil. J[Ba poja dJIEKTPUUECKUX 3apsiioB

79 B3aumoneiictBue 3apsikeHHBIX Tenl. 3akoH KyioHa (3aBUCHMMOCTb CHMJIbI B3aUMOJEWCTBUS 3apsDKEHHBIX TE OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX]y T€JIaMH )

73 Dnektpuueckoe nosie. Hanpsok€HHOCTD AJIeKTpUUECKOoro mouist. [IpuHIUIT CyTeprno3uiiuy AIEKTPUUECKUX TTOJIeH
(Ha KaUeCTBEHHOM YPOBHE)

74 Hocurenu snexTpudeckux 3apsaoB. DJIEMEHTapHbIN dnexkTpudecknid 3apsafa. Ctpoenue aroma. [IpoBogHukn u
JUDJIEKTPUKH

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

7.6 DNEeKTPUYECKUH TOK. Y CJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKHN OCTOSIHHOTO TOKa

77 JlelicTBUSL ANIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUNA TOK B JKUAKOCTAX U

ra3ax
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7.8 Onekrpuueckas tenb. Cuia Toka. JIeKTpUUYECKOE HaIlPsHKEHNE
7.9 CornpoTHBiIeHUE NPOBOJHUKA. Y IEIHHOE COMPOTHBIICHUE BEILIECTBA
7.10 3akon Oma 1Jig yyacTka 1enu
7.11 [TocnenoBarenbHOE U TTApAIIICITLHOE COSAMHEHHE TPOBOTHUKOB
7.12 PaboTa 1 MOIITHOCTH 2JIEKTpUUYECKOro ToKa. 3akoH JIkoyist — JleHna
7.13 DIIEKTPUUYECKHE IIETTH B MOTPEOUTENN AICKTPUIECKOM SHEepruu B ObITYy. KOopoTKOoe 3amMbIKaHue
7.14 [TocTosiHHBIC MarHUThl. B3auMo ielicTBUE MMOCTOSTHHBIX MArHUTOB
7.15 MarnutHoe nosie. MarHuTHoe 1moJie 3eMJId U ero 3HaueHue A7 )KU3HHU Ha 3emiie
7.16 OmneiT DpcTea. MarHuTHOE T0JIe AJIEKTPUIECKOro Toka. [I[puMeHeHe 2JIeKTPOMAarHuTOB B TEXHUKE
717 JeiicTBre MArHUTHOTO TIOJIA Ha NPOBOJHMK € TOKOM. DNeKTPOABUTATEh MTOCTOSHHOTO TOKa. Mcmonb3oBanue
AJIEKTPOJIBUTATEIICH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
7.18 Omnbitel Dapanes. SABnenue snekTpoMarHuTHON uHAYKUUU. [1paBuino Jlenmna
719 OnektporeHepatop. CrnocoObl MONyYeHHUs SIEKTPHUUECKONH SHEPruu. DIIEKTPOCTAHLUKM HAa BO300HOBIISIEMBIX
HUCTOYHUKAX SHEPTUU
[IpakTrueckue pabOTHI:
OnBITHI MO HAOMIOEHUIO DNIEKTPU3AIUU Tell MHAYKIMEH U PU COTPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS DISKTPUICCKOTO OIS HA IPOBOJHUKH M TUIICKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETMH MTOCTOSHHOTO TOKA.
W3mepenue v peryimpoBaHUE CHITBI TOKA.
H3mepeHne u peryiupoBaHie HaMPsHKCHUS.
HccnenmoBanue 3aBUCHMOCTH CHJIBI TOKA, WJYIIETO Yepe3 PE3WCTOp, OT CONMPOTHUBJICHHS pe3UcCTopa |
HATNPSDKEHUS Ha Pe3UCTOope.
7.20 ONBITHI, JACMOHCTPHUPYIOIIHE 3aBUCHMOCTH JJIEKTPUYECKOTO COIPOTHUBIICHUS IMPOBOJHUKA OT €r0 JITUHBI,

IIJIOLIAU TIOIIEPEYHOT0 CEYECHMS U MaTepHalla.

IIpoBepka npaBuia CI0KEHUS HAIPSDKEHUH MPHU MTOCIEI0BATEIbHOM COECIMHEHUH JIBYX pe3ucTopoB. IIpoBepka
npaBuiIa JUis CHIIbI TOKa MPH MapajuleIbHOM COEAMHEHHH pe3ucTopoB. OmpeneneHue paboThl 3JIEKTPUIECKOTO
TOKa, UAYLIEro depe3 pe3uctop. OnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIIEISIEMON Ha PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 JIAMIIOUKY, OT HaNpsDKeHWsl Ha Hel. OmpeneneHue
KIIJIT HarpeBatens. IccnemoBaHne MAarHATHOTO B3aUMOJACMCTBUSL ITOCTOSIHHBIX MAarHuToB. [3ydeHue
MarHUTHOTO MOJISl MOCTOSHHBIX MarHUTOB IpPHU HUX OOBEIUHEHUWH U pasjeneHuu. MccienoBaHue AeWCTBUS
JJEKTPUYECKOTO TOKAa Ha MAarHuTHYH CTpeiky. OmbITel, JEeMOHCTPUPYIOUIME 3aBUCUMOCTb  CHJIBI
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B3aMMOJICHCTBUS KaTyIIKA C TOKOM M MarHuTa OT CWJIbl TOKA M HaIlpaBJICHUS TOKa B Karywke. M3ydeHue
JEHCTBUS MarHUTHOTO TOJIS1 HA MPOBOJIHUK ¢ TOKOM. KoHCTpyrpoBaHue U nu3ydeHue paboThl 31eKTPOABUTATENS.
Mamepenue KIIJ anexTponBurareabHoil ycTaHOBKU. ONBITHI MO MCCIIEIOBAHUIO SIBJCHUS AJIEKTPOMArHUTHOMN
WHIYKLWW: UCCIEA0BAaHUE U3MEHEHUI 3HaYEHUsI U HAlIPAaBJICHUS] UHIYKIIMOHHOTO TOKa

duzndeckue SBICHUSI B mpupoac: SJIEKTPUICCKUC ABJICHHA B aTMOC(l)Cpe, OJICKTPHUYCCTBO KUBBIX OPraHHU3MOB,

7.2l MarHuTHOE 1oJie 3eMIIH, JIpeiid MoI0CcoB, POIb MAarHUTHOTO TOJIA JUIs1 )KU3HU Ha 3emJie, MOJISiPHOE CUSTHHE
TexHuueckue ycTpoHCTBaA: 3JIEKTPOCKOII, aMIEpPMETP, BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUYECKON SHEPIHH,

7.22 AIIEKTPOOCBETUTENbHBIE  NPUOOPHI,  HArpeBaTeNbHBIC  3JCKTPONPHOOpPHI  (IPUMEpPHI),  AIEKTPUYECKHE
HPEJOXPAHUTENH, HJIEKTPOMArHUT, JIEKTPOABUraTe b IOCTOSTHHOI'O TOKA, FTEHEPaTOp NOCTOSIHHOIO TOKa

9 KJIACC
Kon
pasjena Kon snemenra [TpoBepsieMble 371EMEHTBI COIEPKAHUS
MEXAHUWYECKMUE ABJIEHUA

8.1 Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTETTPHOCTh MEXaHUYECKOTO JIBUKCHHUS

8.3 PaBHOMEpHOE MPSMOJIMHEHHOE IBHKEHHE

8.4 HepaBHomMepHoe mpsiMoninHeiiHoe aBukeHne. CpesHss 1 MTHOBEHHas CKOPOCTh Tella MPH HEPaBHOMEPHOM

JIBMOKEHUHT
8.5 YckopeHne. PaBHOyCKOPEHHOE NPSMOIMHENHOE IBUKECHHE
3 8.6 CBob6oxnoe nagenue. OneiTel ["ammes
8.7 PaBHOMepHOE ABIKEHHE TIO OKpYXHOCTH. [leproa u yactora oOparienus. JInHeiHast M yriioBasi CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHUE

8.8 [Iepsrlii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akon HeroToHa

8.11 [TpuHIMIT CYyNIEPIIO3UIIUN CHJIT

8.12 Cwita ynpyrocta. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPEHHUS CKOJIBKEHUS, CHUITa TPEHUSI TIOKOSI, APYTHE BUIBI TPEHHSI
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8.14 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO A ICHHS

8.15 JBuxenue ninanet Bokpyr Connua. IlepBas kocmuueckasi ckopoctb. HeBecoMOCTh M eperpysku

8.16 PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEPIOro Tena ¢ 3aKperIEHHOM ocbio BpaleHusi. MoMeHT cuibl. LleHTp TsokecTH

8.18 Nmmynbe Tena. U3meHenue ummybca. IMmyibe cuitbl

8.19 3aK0H COXpaHEHUsI UMITyJIbCa

8.20 PeakTuBHOE NBMKEHUE

8.21 Mexannyeckas paboTa U MOIITHOCTh

8.22 Pabora cun tskecTH, ynpyroctu, TpeHust. CBsizb SHEPruu U paboThl

8.23 [loTenuuanpHas 3Heprus Tena, NOJHATOTO HaJl HOBEPXHOCTHIO 3eMin

8.24 [ToTenuuanpHas 3HEPIUst CKATON IPYHKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW IHEPTUU
[IpakTuyeckue paboOTHI:
OnpeneneHue cpeqHe CKOPOCTH CKOJbXKEHHs OpycKa WJIM JBM)KEHHUS IIApHUKa 0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenne yCKOpEeHUs Teja MPH PaBHOYCKOPEHHOM JBIKEHHH 10 HAKJIOHHOW TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayaJlbHOW CKOPOCTH.

8.27 Hpo'}aepxa THITOTE3BI: €CITU TIPU PAaBHOYCKOPEHHOM JIBIKEHHU 0€3 Ha4allbHOW CKOPOCTH IYTH OTHOCSTCS KaK Psif
HEUETHBIX YHMCEII, TO COOTBETCTBYIOLIUE TPOMEXYTKH BPEMEHH OJIMHAKOBBI.
HccrnenoBanme 3aBHCHMOCTH CHIIBI TPEHHUS CKOJBKEHHUS OT CHIBI HOpPMallbHOTO AaBiieHus. OnpenencHue
K03 uLMeHTa TpeHUs cKojibxeHus. OnpeneneHue KECTKOCTU NpyXuHbL. OnpeneneHne padoThl CUIIbI TPEHUS
NIpY PaBHOMEPHOM JIBIDKEHHH Tella TI0 TOPU3OHTAIBHON moBepxHOCTH. OmnpeseneHne padboThl CHIIBI YIIPYTOCTH
pY NoJbEME Ipy3a C UCIOIb30BAaHUEM HETIOJIBUKHOIO M MOJIBUKHOTO OJIOKOB

8.8 Owusnueckue SBICHUS B MPUPOJIE: TPWINBEI U OTIIMBEI, JBIKeHHE TUIaHeT COTHEYHOW CHCTEMBI, PEaKTHBHOE
JIBIDKEHUE KUBBIX OPraHU3MOB

8.29 TexHUuUecKue yCTpoWCTBa: CIUOMETP, NaTUUKU MOJ0KEHHUS, PACCTOSTHUS U YCKOPEHUS, paKeThl

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 Koneb6arensHoe nBuxenne. OCHOBHbIE XapaKTEPUCTHKH KOJIeOaHUA: Iepro/, YaCTOTa, aMILJIUTYAa

9.2 MaremaTHuecKuil ¥ py>KUHHBIA MasTHUKU. [IpeBpaliienne sHepruu npu KosiedaTeaIbHOM JIBUKEHUN

9.3 3aryxaromue konebanus. BeinyxieHHble koneOanus. Pezonanc
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Mexanunyeckue BoHbL. CBONCTBa MeXxaHHUeCKUX BOJH. [IpomonbHbIe U momnepedHble BOJHBL. JljiMHA BOJIHBI U

94 CKOPOCTh €€ pacrnpocTpaHeHusi. MexaHn4eCcKHe BOJIHbBI B TBEPJOM Teje, CEHCMUYECKIE BOJTHBI

9.5 3ByK. ['poMKOCTH M BbICOTA 3BYyKa. OTpakeHUE 3ByKa

9.6 Wndpa3Byk u yapTpa3Byk
[IpakTuyeckue paboOTHI:
Omnpenenenne 4acToThl U Meproia KoiaeOaHuii MaTeMaTH4ecKoro MasTHHKA.
Omnpeznenenne 4acTOTHI U MIEPHOa KOIeOaHUH PY>KUHHOTO MasiTHUKA

9.7 HccnenoBanue 3aBUCUMOCTH TIEpUOAA KOJIeOaHH MOBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VMccnenoBanue
3aBHCHUMOCTH NIEpUo/ia KOJIeOaHUH MPYKMHHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka HE3aBHCHUMOCTH TIeproia
Kosie0aHui Tpy3a, MOJABEHICHHOTO K HHUTH, OT MacChl Ipy3a U KECTKOCTU MPYKUHBL. M3MepeHue yckopeHus
CBOOOTHOTO TIa/ICHUS

9.8 Owusnueckue SBICHHUS B IMPHPOJIE: BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3EMIICTPSCEHHE, CEHCMHUYECKUE BOJIHBI,

) IIyHaMH, X0
9.9 TexHuYecKue yCTpOHCTBA: IXO0JIOT, UCIIOJIb30BAHKE YIIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEeKTPOMarHUTHOE NoJie. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH
10.2 [IIkana 371eKTPOMarHUTHBIX BOJH
10.3 OnexTpoMarHuTHas mpupojaa ceera. CkopocTh cBeTa. BoaHOBbBIE cBOMiCTBaA cBETa
10 10.4 [IpakTuueckue paboOThI:
' M3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMIJIBHOTO TenedoHa
105 qDI/BI/I‘ICCKE/Ie SBJICHUS B MIPUPOJIE: OMOJIIOTHYECKOE JeHCTBUE BUIUMOTIO, YIbTPa(UOIETOBOTO U PEHTTE€HOBCKOTO
U3ITyYCHUN
10.6 TexHMUECKHE YCTPOWCTBA: HCIIOJIb30BAHHUE AIIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBas monens cBera. MicTouHuKu cBeTa
11.2 [IpsimonuHETHOE pacnipocTpaHEHHE CBETA
11 11.3 Otpaxxenue cera. [1nockoe 3epkano. 3akoOH OTpaKeHHUs CBETa
114 [Ipenomienue cBera. 3akoH npenomieHus cBeta. [logHoe BHyTpeHHee OoTpakeHHe CBeTa
115 JInnza. Xop stydeli B 1MH3E
11.6 OnTuueckas cucrtemMa goroanmnapara, MUKPOCKOIa U TeJIeCKoIa
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11.7 I'ma3 kak onrtuyeckas cucteMa. biM30pyKoCTh U TallbHO30PKOCTh
11.8 Paznoxenne 6enoro ceera B criekTp. OnbiTel HetoToHa. ClioKeHHE CIEKTPalIbHBIX I[BETOB. Jucnepcus cBera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja MaJeHusl.
N3yueHne xapakTepUCTHK U300paXKeHUs IIpeAMETa B IIJIOCKOM 3epKaJle.
HccnenoBanue 3aBUCMMOCTH YIUIa MPEJIOMIIEHUS] CBETOBOIO JIy4a OT YyIJIa MaJeHUs] Ha IPaHULE «BO3AYX —
11.9 CTEKJIO».
[Torydenue n300pakeHUl ¢ TTOMOIIBIO COOMPAIOIICH JTUH3HI.
Onpenenenue GOKYCHOTO PaCCTOSHUS M ONTUYECKON CHUIIbI COOMpArOILEH JIMH3BL.
OnBITH IO PA3JIOKEHHUIO OEIIOTO CBETa B CIIEKTP.
OnbIThl IO BOCIIPHUSTHIO IIBETA IPEIMETOB IPU UX HAOJIIOJICHUU Yepe3 LIBETOBbIE (PHIIBTPHI
11.10 dusnueckue sABiIeHUd B mpupoje: 3armeHus ConHua u JlyHbl, 1BeTa Tell, ONTUYECKHUE SIBIECHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHUUECKHE yCTPOWCTBA: OYKH, IEPUCKOT, (hoToammapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
12.1 OmnsiTel Pezepdopaa u muianerapHas Mozens atoma. Mozens atoma bopa
12.2 Hcnyckanue u nornomenue ceera aromoM. KBaHTsl. JIMHe4aTbie CIEKTPBI
12.3 PagunoaktuBHOCTB. Asb(da, 6eTa- 1 raMMa-u3ITydeHHs
12.4 Crpoenune atoMHOrO siapa. HykioHHast Moaens aTOMHOTO siapa. M3oTonsl
125 PanuoaxTuBHbIe npeBpaieHus. [lepuos nomypacnaga aTOMHBIX siAEp
12.6 SAnepHble peaku. 3aKOHBI COXPAHEHHUS 3apsJ0BOIO U MAaCCOBOTO YHCET
12 12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
12.8 Peakuuu cunTesa u nenenus sinep. Mcrounnku sHepruu CoslHIA U 3BE31
12.9 Snepnas sHepreTuka. JleiicTBUE paIMOAKTUBHBIX W3JIy4YEeHUHN Ha )KMBBIE OPTaHU3MBbI
[TpakTrueckue pabOTHI:
1210 HabmioneHne criionHbIX U TUHEWYaThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBIIIO TOPMO3HOMY IyTH (110 poTorpadusim).
W3mepeHune paanoakTHBHOTO GoHA
1211 ®uznyeckue SBICHUS B MPUPOJE: eCTueCTBeHHLIﬁ paavoOaKTUBHBIN (I)OH: KOCMHUYECKHE JIy4H, PaJuOaKTHUBHOE
U3Ty4YeHUe MPUPOJHBIX MUHEPAJIOB, IEHCTBUE PaIMOAKTUBHBIX U3Ty4EHHI HAa OPraHU3M YeIO0BeKa
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12.12 TexHudeckue yCcTpouCcTBa: CIIEKTPOCKOI, HHIUBUYAJIBHBIN JO3UMETD, Kamepa Bunbscona
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ITPOBEPAEMBIE HA OI'3 110 ®PU3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUAA OCHOBHOH
OBPA30OBATEJBHOU ITPOI'PAMMBbI OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI 00pa3oBaTe/ibHOIM
NMPorpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Tornmanue ponn QU3NKK B HAYYHOW KapTUHE MUPa; cHOPMUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOH CBS3U
Y TIO3HABAEMOCTH SIBIICHUI TPUPOJIBI, O POJIM IKCIIEPUMEHTA B (PU3HKE, O CUCTeMOOOpa3yromield poiu (HU3NKU B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKH U TEXHOJOrud, 00 OdBOMIONMM (PU3MUECKMX 3HAHUH M HX pOJU B IIEJIOCTHON
€CTECTBEHHOHAYYHON KapTHHE MHUpPA, O BKJIAQJ€ POCCHUHUCKUX M 3apyOCKHBIX YYEHBIX-(DU3UKOB B pPAa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIETO0 MUPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUS O BUAAX Marepud (BEIIECTBO W IIOJIe), O ABW)KCHHHM Kak CIoco0e CYIIeCTBOBAaHUS MaTephH, 00 aTOMHO-
MOJIEKYJISIPHON TEOpPHH CTPOCHHUS BEIECTBA, O (PU3MYECKON CYIIHOCTHU SBICHUN MPHUPOMABI (MEXaHHMYECKHUX, TEIUIOBBIX,
AJIEKTPOMATHUTHBIX W KBAHTOBBIX); YMEHUE DPa3IN4aTh SBJICHUS IO OMHUCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOUINX NaHHOE (hU3HUecKoe SBJICHHE, YMEHHE PACIO3HABATh MPOSIBICHHWE U3YYEHHBIX (PU3MUECKHUX
SIBJICHHI B OKPY KaIOIIeM MUPE, BBIIETSIA UX CYIIECTBEHHbIC CBOMCTBA (ITPU3HAKH)

BJ'[&I[GHI/IG OCHOBaMH HOHSITHIHOTO arrmapara U CHMBOJIMYECKOT'O A3bIKa (1)H31/IKI/I U HCIOJIb30BAHUC HX JId PCUHICHUA
y‘le6HLIX 3ala4; YMCHHUC XapaKTCPHU30BaATb CBOMCTBaA TCII, (bI/ISI/ILIeCKI/Ie SABJICHUS U TPOLECCHI, NCTI0JIb3YH Q)YHHaMeHTaJIBHBIC
N OMITUPUYICCKHEC 3aKOHBI

YMeHne onucEBaTh HN3YYCHHBIC CBOMCTBA T€ U (1)I/ISI/I‘I€CKI/I€ ABJICHUA, UCIIOJIB3Y S (1)I/ISI/I‘~IGCKI/I€ BCJIMYHHBI

Brnanenne ocHOBaMH METO/OB HAy4YHOTO IO3HAaHUS C YYETOM COOJIOJCHMS TNpaBHJl O€30MacHOro Tpyjaa: HaOIoieHue
(bu3NYECKUX SIBICHUM:

YMEHHE CaMOCTOATENIbHO COOMpPATh 3KCIIEPUMEHTAIBHYI0 YCTAaHOBKY M3 JAHHOTO Habopa 00OpYIOBaHHS IO MHCTPYKIIMH,
ONMCHIBATh XOJ ONBITA U 3aIIUCBIBATH €r0 PE3YyJIbTaThl, JOPMYIUPOBATH BHIBOIBI;

NPOBE/ICHUE MPSAMBIX U KOCBEHHBIX M3MEpPEHHH (PU3MYECKHX BEIMYMH: YMEHHE ITUIAHUPOBATh M3MEPEHMS, CAMOCTOSATEIBHO
coOuparh KCHEPUMEHTAIBbHYIO YCTAHOBKY 110 MHCTPYKLIMH, BBIUKUCIATH 3HAYEHHE BEJIMYMHBI U aHAJIU3UPOBATH MOIYYECHHbIE
pE3yJIBTAThI ¢ YUETOM 33JaHHOM MOTPEIMIHOCTH PE3YJIHTaTOB U3MEPEHNUI;

MIPOBEJICHNE HECIOXKHBIX SKCIEPUMEHTAIBHBIX UCCIIEI0OBAaHUI; CAMOCTOATEIBLHO COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
Y TIPOBOJIMTH UCCIIEIOBAaHUE MO0 MHCTPYKIIMH, MPEACTABIATH NOTYUYESHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B BUJIE TAOIHIL
U TpadMKOB, YUUTHIBATh MOTPEIIHOCTH, JEJIaTh BBIBOJbI IO PE3yJIbTaTaM MCCIEI0BAHUS

[TonnmaHue XapakTepHBIX CBOWCTB (DUM3MUECKUX Mojened (MarepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOAEIU
CTPOEHUS T'a30B, XKUJAKOCTEH U TBEPIBIX Tell, IUIaHETapHasi MOJAETb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO si/ipa) U YMEHHE
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NPUMEHSTH UX U1 O0BSICHEHUS] (PU3HUUECKUX MTPOIIECCOB

YMeHue OOBSICHATH (PU3UYECKUE TPOLECCHl M CBOWCTBA TEld, B TOM YHCIE M B KOHTEKCTE CUTYyallUd IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa, B YACTHOCTH, BBISBIIATh IPUYMHHO-CIIEICTBEHHBIE CBSA3U U CTPOUTH OOBACHEHHE C ONOPOH Ha
U3yYeHHbIE CBOMCTBA (PM3NYECKUX SIBIICHUH, (PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEITH

10

YMmenue pemiath pacu€THble 3a7aud (Ha 6a3e 2 — 3 ypaBHEHUI), UCIIONIB3YsI 3aKOHBI U (hOPMYIIbI, CBS3bIBaIOLINE (PU3HUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIIMCBIBaTh KPATKOE YCJIOBUE 3aJlaud, BBIABIATH HEJOCTAIOIIME JAaHHBIC, BBIOMPATh 3aKOHBI U
dbopMyIbl, HeoOXOoAMMBIE i €€ pelIeHHs], HCIOIb30BaTh CIPABOYHBIC ITaHHBIC, MPOBOAUTH PAcCUYEThl M OIICHUBATH
PEATUCTUYHOCTh TIOJYYEHHOTO 3HA4YeHHs (PU3MYECKOW BEIMYMHBI; YMEHHE ONpEIeNsATh pPa3MEPHOCTb (PU3MUecKon
BEJIMYMHBI, [TOJTYYEHHOU MPU PEIICHUH 3aa4u

YMeHue XapaKTCPHU30BaATb IIPUHIIMIIBL ﬂeﬁCTBHﬂ TCXHHUYCCKHUX YCTpOﬁCTB, B TOM 4HCIIE OBITOBBIX HpI/I60pOB, n
IMPOMBIINIJICHHBIX TCXHOJIOTMYCCKHUX IMPOLECCOB IO UX ONHMCAHHIO, UCIIOJIB3YA 3HAHHUA O CBOMCTBaX (1)I/ISI/I‘~IGCKI/IX SIBIICHUIN
HGO6XOI[I/IMI>IC (bHSI/I‘ICCKI/Ie 3dKOHOMCPHOCTH

YMeHue HCIob30BaTh 3HaHUSA O (PU3MYECKHX SIBJICHHUAX B IOBCEJHEBHOM XU3HU A oOecrieuyeHHsi 0€30IacHOCTU IpH
oOpamieHnn C OBITOBBIMH NpPHOOpaMH U TEXHUYECKHMMHU YCTPOMCTBaMH, COXPAaHEHHs 3JIOPOBbSI U COOJIOJCHUS HOPM
9KOJIOTUYECKOTO IOBEICHUS B OKpYXarollell cpene; MOHMMAaHUE HEOOXOAMMOCTH NPUMEHEHMs IOCTHXKEHHH (U3MKU U
TEXHOJIOTMH ISl PAlMOHAIIBHOTIO IPUPOIOIIOJIb30BaAHUS

11

OnelT mOMCKa, mNpeoOpa3oBaHMsl M MPEACTaBICHUS HHPOpMAMK (PU3UUYECKOTO COAEPXKAHUS C HCIOJIb30BaHUEM
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM; yMEHHE OIIEHMBATh JIOCTOBEPHOCTh IOJIy4eHHOH HHpopManuu Ha
OCHOBE UMEIOUINXCS 3HAHUN U JOIMOJIHUTENIbHBIX HCTOYHUKOB; YMEHHME HCIOJb30BATh MPH BBIOJHEHUN YUEOHBIX 3aJlaHUI
HAYYHO-TIOMYJISIPHYIO JINTEpaTypy (PU3MUECKOTrOo ColepKaHMsl, CIIpaBOYHbIEe MaTepHaibl, pecypchl ceTu VIHTepHeT; BiajeHne
0a30BbIMH HaBbIKaMHU MpeoOpa3oBaHUsl HHPOpMAIMM W3 OJHOM 3HAKOBOM CHCTEMBI B JpPYryl0; YMEHHE CO3[aBaTh
COOCTBEHHBIE TMCbMEHHBIE M YCTHBIE COOOIIEHNS HA OCHOBE MH(OPMAIINH U3 HECKOJIbKUX HCTOYHUKOB
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IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D 110 ®PU3UKE

Kon
1
1.1

1.2

1.3

1.4

1.5

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

MEXAHUWYECKUE SBJIEHUA
Mexanuueckoe nBrmxkeHne. MatepuanbHas Touka. Cuctema otcuéra. OTHOCUTENBHOCTD IBUXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBMKeHUe. CpeaHss CKopocTh. Popmyiia i BEIYUCICHHUS CpeaHeii ckopocTH: V = S/t

PaBHOMEpHOE NpsIMOJIMHENHOE NBUXKEHHE. 3aBUCUMOCTb KOOPAMHATHI Te€jla OT BPEMEHM B CIydae PaBHOMEPHOIO IMPSMOJIMHEHHOTO
JBHKECHHUS:

x(1)=x,+vt

I'paduku 3aBHCHMOCTH OT BPEMEHHU [UIS TPOCKIMH CKOPOCTH, MPOCKIMH TEePEeMEUICHUs, MyTH, KOOPAMHATHI TPU PaBHOMEPHOM
IPSIMOJIMHENHOM JBUKCHHUH
3aBMCUMOCTb KOOPJHMHATHI T€JIAa OT BPEMEHU B CIIy4ae PABHOYCKOPEHHOI'O NPSMOJIMHENHOTO IBUKEHUS:

S =v, #f+a,*

[ iy

@opMynbl Uil NMPOEKIHUM IEPEMENICHUS, NPOCKIUU CKOPOCTH M IPOEKIUU YCKOPEHHsI INPU PABHOYCKOPEHHOM NPSIMOJMHEWHOM
JBHYKEHUU:

T2
s. (D =y, t+a,- >
U_\_(f):l)ﬂ_\_-l-{)j\_ I,

a. (t)=canst,

le: - Ul.'r: =2£IISI
I'padukn 3aBHCUMOCTH OT BpPEMEHH Ui TPOCKIUH YCKOPEHHS, MPOCKIIMH CKOPOCTH, MPOCKIMU TMEPEeMEIICHUs, KOOPIAUHATHI TPU
PaBHOYCKOPCHHOM HpﬂMOHHHeﬁHOM JABHUKCHUN
CBO6OI[HOC naacHuc. q)()pMy.THJI, OIIKUCBIBAKOIIHEC CB060,Z[HOC nmaacHue TCjla IO BCPTHUKAIA (I[BH)KCHI/IC TCJIa BHU3 WX BBCPX

OTHOCHUTEJNbHO MoBepXxHocTH 3emin). ['paduku 3aBUCUMOCTH OT BpeMEHU AJIsl IPOEKIIUH YCKOPEHUS], MPOEKIIUN CKOPOCTH U KOOPAUHATHI
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Ipu CBOGOI[HOM MaacHWu TCjia 10 BEPTUKAJINU

CxopocTh paBHOMEPHOTO JIBUKEHUSI TeJla IO OKpykHOCTHU. HanpaBnenue ckopocTH.
dopmyna 1715 BBIYUCICHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTU U MEpUOJT 0OpallleHus:

27R
V=TT

LentpocTpemurensHoe yckopenue. Hampapienrue HeHTPOCTPEMUTENBHOTO YCKOpeHusi. DopMyria Jijisi BHIYUCIICHUS YCKOPEHUS:

1.6 a, = %
dopmyiia, CBSI3BIBAIOIIAS IEPUOJ] M YaCTOTY OOpaIeHus:
vl
T

Macca. ITnotHocts BemecTBa. @opmyJia i1l BBIYUCICHUS TIJIOTHOCTH:

_m
17 P=7%

1.8 Cwuna — BekTopHas ¢puznyeckas BeanuuHa. CIoxKeHne CUil
19  SBnenue unepuuu. Ilepsslit 3aKkoH HeroToHa

Bropoii 3akon HerotoHa:
110 F=m-a

CoHarpaBiIe€HHOCTh BEKTOPA YCKOPEHHUs Tejla U BEKTOPa CHJIbI, IEUCTBYIOIIEH HA TEJIO

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

111 Fy y=-Fi,
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1.12

TpeHHe IMOKOA U TPCHUC CKOJIbKCHU. q)OpMyJIa AJIL BBIYHUCJIICHUA MOAYJIA CHUJIbI TPCHUSA CKOJIBXKCHUA!

szp-;‘ﬁf

1.13

Hedopmarus tena. Yrpyrue u Heynpyrue aegopmaruu. 3akoH ynpyroi aedopmanmu (3akon ['yka):

F=k-Al

1.14

1.15

1.16

1.17

BCGMI/IpHOC TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My - 1H 4
F=Gg.—L1 2

R -
Cuna TspkecTH. Y cKOpeHHe CBOOOHOTO HaIeHHs.
dopmyia 17151 BEIYUCICHUS CHITBI TSHKECTH BOJIHM3H MmoBepXHOCTH 3emun: F = mg.
JiBmxxenue mianet Bokpyr CoinHua. [lepBas kocmudeckasi ckopocTb. HeBECOMOCTB M Ieperpys3ku

Nmnynbe Tena — BeKTOpHas pu3nyeckas BeJIUYUHa.
p=mi
I/IMHy.TIBC cUCTeMEbl Ten. I3MeHeHne HMITYJIbCA. I/IMHy.]'ILC CHIJIbI
3akoH COXpaHCHHUA UMITYJIbCa AJIA 3aMKHYTOI>’I CUCTEMBI TCII:
P=mU, +m, U, =const
PeaktuBHOE ABHKEHHUE
Mexann4deckas pa60Ta. q)OpMy.Ha JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fscosa
MexaHudeckasi MOIITHOCTh:

4
r

N=
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1.18

1.19

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. QDopMyﬂa JJIs1 BBIYHUCIICHUA KHUHETHYECKOM OHCPIHUHU:

2

E =M
2

Teopema o0 kuHeTHUecKOU dHeprun. PopmMyra s BBIYMCICHHS IOTEHIIMAIIBHOM YHEPTUU Tea, IIOAHATOTO

Hag 3eMIIEH:

E, =mgh

Mexanuyeckasl SHEpIUs:
E=E;+E ?
3aKOH COXpaHEHMsI MEXaHUUeCKOM 3Hepruu. Popmyria 171 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBHE CUJI TpeHUs: E =

const.
[IpeBpanieHne MEXaHUYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

1.20

1.21

ITpocThiec MeXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXAHUKH.
Peruar. Moment cwtsr: M - FI.
YcioBre paBHOBECHS phlvara:

M +M +..=0
[ToasmxubIM 1 HeMOABKHBIN O0510Kku. KITJI mpocThix MEeXaHU3MOB,
n= Anonesaan
‘4'3&1'1:&"15{

JlaBneHue TBEPAOrO Tena.
dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
F
P= Kl
JaBnenue raza. ATMocepHOe TaBiIeHHUE.
I'mppocraTtnyeckoe naBiieHUE BHYTPHU KUJIKOCTH.
dopmyiia 17151 BBIYKUCICHUS JABJICHUS] BHYTPH KUJKOCTH:
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P=pgh+D,

1.22  3akod [lackans. 'uapaBandeckuid mpecc
3akoH Apxumena. GopMyia U OIPEAEIICHNS BRITAIKMBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTb WX ra3:

123 Fay =pgV
VYcnosue miaBanus tena. [lnaBanue cynoB u Bo3ayxoIlllaBaHUeE
Mexanudeckue KojaebaHusi. AMIUTUTY1a, IEPUOJT U YacToTa Konebanuit. Dopmyna, CBA3BIBAIOIIAS YACTOTY M MEPUO]] KOJIeOaHUIA:

1.24 v = 1

T

1.25 MaremaTu4ecKkuil ¥ MPYKUHHBIA MasTHUKH. [IpeBpalienne sHepruu mpy KojaedaTeTbHOM ABHKEHUH

1.26  3aryxatoume Konebanus. BeiHyxaeHHbIe Konebanus. Pesonanc
Mexannueckue BosiHbL. [IpooapHbIE 1 ONEpeuHble BOIHBL. J{JIMHA BOJIHBI M CKOPOCTh PacpOCTPAHEHUS BOJIHBI:

1.27 Lh=v-T

1.28  3Byk. ['poMKoCTh 1 BeicOTa 3ByKa. OTpaskeHHe 3BYKOBOW BOJIHBI Ha IpaHUIle ABYX cpell. MH(pa3ByK U yIbTpa3ByK
Ipakxmuueckue pabomul
W3mepenue cpeHel MIOTHOCTH BEIECTBA; apXMMEOBOM CHIIBL;, JKECTKOCTH MPY>KUHBI; KOI(M(UIIMEHTA TPEHUS CKOJbXEHUS; PabOoThI
CHWJIBI TPEHUS, CUJIbl YIPYTOCTH; CPETHEN CKOPOCTH JBHKEHUSI OpyCKa 10 HAKJIOHHOM INIOCKOCTH; YCKOPEHUsI OpycKa MpU JIBUKEHUH 110
HAKJIOHHON TJIOCKOCTH; YacTOThl U Mepuoja KojeOaHMM MaTeMaTH4eCKOro MasTHHKA; YacTOThl M MEpHoja KOJIeOaHUH NMPYKUHHOTO
MasiTHUKA; MOMEHTA CUJIbI, JEUCTBYIOIEr0 Ha phlyar; padoThl CHIIbI YIIPYTOCTH MPU MOABEME Ipy3a ¢ MOMOILBIO HEMOBUKHOIO OJI0Ka;

129 paloThI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO MTOJIBUKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOM YacTHU TeNla U OT IUIOTHOCTH JKUIKOCTH; HE3aBUCHMOCTHU
BBITAJIKMBAIOIIEH CHJIBI OT MAacChl TEJA; CUJIbI TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOTO JAaBJIEHUSI U OT POJa IMOBEPXHOCTH; CHIIbI
YIOPYrOCTH, BO3HUKAIOIIEH B MpYyKHWHE, OT CTENeHU edopMalud MPY>KUHBI, YCKOpPeHHUsI Opycka OT yrjla HakJIOHa HampabJsiolei;
nepuoJia (4acToThl) KoJeOaHUN HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa KojeOaHUH NMPYKMHHOTO MasTHUKA OT Macchl Ipy3a U
XKECTKOCTU MPY>KUHBI; UCCIEIOBAHUE HE3aBHCHUMOCTH IepHoja KojeOaHWi HUTSHOrO MasTHHMKAa OT Macchl rpy3a. [IpoBepka ycioBus
paBHOBECHS ppluara

1.30  Dusuueckue sgrenus 8 npupode: TMPUMEPHl TBUKECHUS C PA3TMYHBIMH CKOPOCTSIMHU B JKHBOH M HEXHBOW TPUPOJE, JACUCTBHE CHIIBI
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TPpCHUA B HNPUPOAC U TCXHUKE, INPWIHMBBI W OTJIHMBBI, JIBUXXCHHUC IIJIAHCT ConaeuHoM CUCTCMbI, PCAKTHBHOC JBUKCHHUC IKHUBBIX
OpraHnu3MoOB, pbldYard B TECJIC YCJIIOBCKA, BIIMAHUC aTMOC(bepHOl"O JaBJICHHA Ha JKHBOM OpraHu3M, IIJIaBaHUEC pBI6, BOCITpUATHE 3BYKOB
JKUBOTHBIMH, 3CMIJICTPACCHUC, ceiicMUYECKue BOJIHBI, IYHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, JAaTUUKHU IMOJIOKCHHA, PACCTOAHUA U YCKOPCHUSA, JTUHAMOMCETpP, MOAIIWIIHUKHU, PAKCThI, pbIyar,
HOI[BI/I}KHHﬁ n HGHOI[BPI)KHBI?I 6J'IOKI/I, HAKJIOHHas ILIOCKOCTb, IIPOCTBIEC MCXAaHU3MBI B 6LITy, COO6H_[aIOH_[I/ICCH COCYhl, YCTpOﬁCTBO

131 BOJIONIPOBOIA, THIPABIUYECKUN MPEcC, MaHOMETpP, OapoMeTp, BHICOTOMEP, HMOPIIHEBOW HACOC, apeoMETp, 3XOJIOT, HCIIOIb30BaHUE

yJIbTPa3ByKa B OBITY U TEXHHUKE
2 TETUIOBBIE ABJIEHU S

21 OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KMHETHYECKOW TEOPUH CTPOCHUS BemecTBa. Mopaenu TBEPAOro, >KUIKOTO M Ta3000pa3HOTO
cocTosiHuil BemecTBa. Kpucramueckue 1 amopgHbie Tena

2.2 JIBuxenwue yactuil BemecTBa. CBsA3b CKOPOCTHU ABMXKEHHUS YAaCTHUII ¢ TemrepaTypoid. bBpoyHoBckoe nBuxkenue, nuddysus

2.3  CmauuBaHUE U KalWUISPHBIC SIBJICHUS

2.4  TemnoBoe pacIIMpEeHUE U CKATHE

2.5  TemnoBoe paBHOBECHE

2.6 = Buyrtpennss sHeprusi. Pabora u Teruionepenava Kak cnocoObl N3MEHEHHsI BHYTPEHHEH SHEPTUu

2.7 Bwuasl Terionepenayn: TEMIONPOBOAHOCTD, KOHBEKIINS, H3ITyYCHUE
HarpeBanune u oxnaxaenne Ten. KonmuecTBo TeIUIOTH. Y IelIbHAs TeII0EMKOCTE!

“8  o=cm(t,-1)
3aKOH COXpaHEHHUs YPHEPTUH B TEIUIOBBIX MPOIeCcax. Y paBHEHUE TEIUIOBOTO OalaHca:

29 Ql +Q2 +_._:0

210 Hcnapenne u koHneHcanus. Vi3MeHeHne BHYTPEHHEW SHEPTUM B IIPOLIECCE UCNIAPEHUS U KOHJIeHcaund. Kunenue )xuaKocTu. Y aenbHas
TeIIoTa napoodbpasoanus: L = Q/m

2.11 BnaxHOCTh BO3OyXa
[MnaBnenue u kpucraum3anus. I3MeHeHne BHyTpEeHHEH SHePTUU MPH TJIaBJICHUN U KPUCTAJUTU3AIMH. Y IeNbHAS TEIUIOTA TUIABICHHUS:

2.12 0

& m
2.13  BHyTpeHHss HEPrusi CrOpaHus TOIUIMBA. Y IeNIbHAs TEIUIOTa Cropanus Tormsa: = Q/m
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2.14  Tlpunuummnsl pabotsl TerioBsix asurateneii. KI1/] rermoBoro qurarens
IIpaxmuyeckue pabomul
W3mepeHue yaenbHON TEII0OEMKOCTH METAIIIMYECKOTO HIMIMHAPA; KOJIMYECTBA TEIUIOTHI, ITOJYyYEeHHOTO BOJOW KOMHATHOM TeMIepaTypbl

515 (buKCUpOBaHHON Macchl, B KOTOpYIO OmyIIEeH HArpeThli UINHID; KOJMYECTBA TEIIOTHI, OTAAHHOTO HArPETHIM LMIMHAPOM, mocie
OIyCKaHMs €ro B BOJY KOMHAaTHOM TeMIepaTypbl; OTHOCHTEIBHOM BIIQXXHOCTH BO3[yXa; YIEIbHOW TEIUIOTHI IIABICHUS JIbJA.
HccnenoBanne M3MEHEHHs TEMIIEPATyphl BOJBI MPU PA3IMYHBIX YCIOBHAX; SBICHHUS TEIIOOOMEHA MPH CMEIIMBAHUM XOJIOJHOW H
ropsiueil Bojbl; mpouecca ncnapeHus

216 DQusuueckue a61enus 6 npetpode: MOBEPXHOCTHOE HATSDKEHHE W KAaWUISIPHBIC SIBICHUS B MPHUPOJIE, KPUCTAIUIBI B IPUPOJIE, U3ITyUCHHE
ConnHna, 3aMep3aHue BoJJI0EMOB, MOPCKUE OpU3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHEra

217 Texnuueckue ycmpoticmea: KaNWUISAPbl, MPUMEPbl HCIOJIB30BaHUS KPUCTAIUIOB, XMIKOCTHBIM TEpPMOMETp, JaT4YUK TEeMIIEpaTyphl,
TEPMOC, CCTEMa OTOILICHHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOnHa, IBUTATENIb BHYTPEHHETO CTOPAHUs

3 SJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1  Dnekrpusanms Ten. [IBa BUIA AIEKTPUUSCKUX 3apsI0B

3.2  BzaumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 | 3akoH COXpaHEHUs ICKTPUICCKOTO 3apsaa

34 Onexkrpudeckoe mnojue. Hanpspk€HHOCTh 3ieKTpudeckoro mnois. [IpvHIMO Cynepno3uiuu JEeKTPUUYECKUX Mojield (Ha KaueCTBEHHOM
YPOBHE)

3.5  Hocutenu 3neKTpuYecKux 3apsAaoB. J[eficTBHE IIEKTPHUECKOTO TOJIS Ha dIIEKTpUUYecKue 3apsiabl. [I[pOBOMHUKY M TUDTIEKTPUKU

36 [TocTosiHHBIM 31ekTpryeckuit Tok. JleiicTBus anekTpuyeckoro Toka. Cuna toka. Hanpsoxenue.
| =qg/t,U=Alq

37 DNEeKTpUYECKOe CONPOTUBIIEHUE. Y AETbHOE SJEKTPUUECKOE COMPOTUBIICHUE:!
R =pl/S

3.8 3akon Oma juis y4acTka anekrpudeckoii nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TIPOBOJHUKOB:

1, =1, U=U,+U,. R=R +R,
3.9

HapaJ'IJ'ICJ'ILHOe COCIUHCHUC ITPOBOAHUKOB PABHOI'O COIIPOTHUBIICHUSA:

U=UgI=I+I;R=2.
- - 2

e
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CMelranHbIe COCAMHCHUA ITPOBOAHHUKOB

3.10  Pabota u momrHOCTB AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyis — JIeHna:

3.11 0= 2Rt

3.12  OmsIT Opcrena. MarHuTHOE 110J1€ MPSIMOTO IPOBOJHHUKA ¢ TOKOM. JIMHMM MarHUTHOM MHAYKLIUU

3.13 MarauTtHoe 1oJje MOCTOSIHHOTO MaruuTa. B3zanumoaeiicTBie MOCTOSIHHBIX MarHUTOB

3.14  ]leiicTBHe MarHUTHOTO TIOJIsI HA POBOIHUK C TOKOM

3.15  Omsprrel @apages. SBnenne snnekTpoMarauTHON nHAyKuuu. [Ipasuio Jlenna
IIpaxkmuueckue pabomul
M3mepeHue 371eKTpU4ecKOro CONPOTUBIICHUS PE3UCTOPA; MOIHOCTH 3JIEKTPUUYECKOT0 TOKA; pabOThI 3JIEKTPUYECKOTO TOKA.

316 HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOAHUKE (PE3WCTOPHI, JAMIIOYKa), OT HAINPSDKEHUS Ha KOHIAX
IIPOBOJIHUKA; 3aBUCUMOCTH COIIPOTHBIIEHUS OT JUIMHBI IPOBOIHHUKA, IUIOIIAM €r0 MONEPEeYHOro CEYEeHUs U YAEIbHOIO COPOTUBIICHMS.
[IpoBepka mpaBwia Aisl DJIEKTPUYECKOTO HANPSHKEHUS TPU TMOCIENOBATEIBHOM COCIWHEHHH IPOBOJHUKOB; TpPABWIIA IS CHIIBI
JIEKTPUUYECKOT0 TOKA IIPU NapalljieIbHOM COSAMHEHUH ITPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 DQusuueckue aeieHUss 8 npupooe: dIEKTPUUYECKUE SBICHUSA B aTMOoc(hepe, dJIEKTPUIECTBO KHUBBIX OPraHU3MOB, MarHUTHOE 1OJIe 3eMIIH,
Jpeiid moJIF0COB, POJIb MATHUTHOTO TIOJISL JIJIS )KU3HU Ha 3emuie, TTOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: dNEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETIMK AIIEKTPHUECKON YHEPTHHU, dTCKTPOOCBETHTEIBHbIC

3.18 mnpubopsl, HarpeBaTelbHbIC SJIEKTPONPUOOPHI (IIPUMEPHI), IMEKTPUUECKUE NPEAOXPAHUTENH, SIIEKTPOMArHUT, 3SJIEKTPOJBUTATEIb
MOCTOSTHHOTO TOKa, TeHEPaTOp TMOCTOSTHHOTO TOKA

3.19 DnexkrpomarHuTHBIE BOJHEIL. [1Ikama 31eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas Mmozenb cBeta. [IpsiMonuHeiiHOe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cpera. [I10ckoe 3epkano

3.22  IlpenomieHue cBeTa. 3aKOH MPEIIOMIICHHS CBETa

3.23  lucmepcus cBeTa

3.24  Jlunza. Xox ayuedt B muH3e. PokycHOE paccrosiHue TH3bI. OnTudeckas cuia muH3sl: D = 1/F

3.25 TI'ma3 kak ontuyeckas cucreMa. OnTHIecKre mpruOOpEI
IIpaxmuueckue pabomul

3.26 W3mepeHnne onTudeckod cuiibl coOuparomiel JHH3bL, (OKYCHOrO paccTosHuUs coOuparoliei JMH3bI (110 CBOMCTBY paBEeHCTBA

pa3MepoB IpeaMeTa U U300pakeHus, KOT1a MpeMET pacloiokeH B IBOHHOM (poKyce), moKa3zaTess PeJIOMIICHUs CTEKJIa.
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HccnenoBanue cBoiicTBa N300pakeHHs], IOJyYEHHOTO € IOMOIIBIO COOMPAIOIIEH JIMH3bI; U3MEHEHHS (POKYCHOTO PAcCTOSHUS BYX
CJIO’KEHHBIX JIMH3; 3aBUCUMOCTH YIJIa IPEJIOMJICHHS CBETOBOTI'O JIyya OT yIJla NaJieHHus Ha IPAaHULIe «BO3AYX — CTEKIIO»

Qu3zuyeckue senenus 6 npupooe: 3atmenus Conuua u JIyHbl, 1IBeTa Tel, onTUYecKue siBICHUS B atMocdepe (uBeT Heba, pedpakuus,

3.27
paznyra, MUpax)

3.28  Texnuuecxkue ycmpoticmea. O4KH, IIEPUCKOI, (poToAIIapar, ONTHYSCKUE CBETOBOIbI

4 KBAHTOBBGIE ABJIEHW A

4.1 PannoaktuBHOCTH. Anlb(a-, OeTa-, raMMa-u3inydeHus. Peakiuu anbda-u 6era-pacnaaa

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vyactuil. [ImanerapHas Moaenb aroma

4.3 CocrtaB aToMHOTO0 siipa. M30TombI

4.4  Tlepuon moirypacmaja aTOMHBIX siIep

45  SlnepHble peakuuu. 3aKOHbI COXPaHEHUsI 3apsI0BOIO U MACCOBOI'O YHCEN

46 Duzuueckue AGneHUs 6 npupooe: CCTGCTBGHHLIFIU pPaIMOaKTUBHBIN ()OH, KOCMUYECCKUE JIYYH, PAJHOAKTHBHOC H3ITYUCHHE MPUPOIHBIX
MHUHEPAJIOB, ICHCTBUE PAJUOAKTHBHBIX M3JIyUCHUH HA OPTaHU3M YeJIOBEKa

4.7 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, HHANBUAYAIbHBIN J03MMETP, Kamepa BuiibcoHa, sijiepHas SHepreTuka
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

—  VYwuebnHoe nmocobue: ®usuka, 7 kiacc/ [lepeimkua .M., UBano A.U., AO «M3natenbctBo «IIpocBemenue» 3-
u3aHue, nepepaboTaHHoOE.

VYyebnoe nocodue: Pusuka, 8 knacc/ [lepprmkun .M., UBanoB A.U., AO «M3natenbctBo «IIpocBemenue» 4-
W3aHue, CTEPEOTUITHOE.

—  VYuebuoe mnocobue: ®usuka, 9 wnacc/ [lepeimkun A.B., I'yraux E.M., UBanos A.U., Iletpos M.A., AO
«3narenbctBo «IIpocBemienne» 4-u3ganue, CTEPEOTUITHOE.

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

—  @wusuka. 7 kiacc. bazoBsiii ypoBeHb. Metoaunueckoe nocooue k yueonuky M. M. [lepeinkuna, A. Y. IBanoBa
—  Ousuka. 8 kiacc. bazoBsiii ypoBeHb. Metoaunueckoe nocobue k yueonuky M. M. [lepeinkuna, A. Y. IBanoBa

—  ®wusuka. 9 knacc. ba3oBelil ypoBeHb. MeTtoaudeckoe nocooue k yueonuky . M. I[lepeimikuna, E. M. I'yTHuK,
A. W. BanoBa, M. A. IlerpoBoii

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HUHTEPHET

OI'AOY BO rocynapcTBeHHbIM YHUBEPCUTET TPOCBELIECHUS
https://eduprosvet.ru/
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