


IHOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma yuebHoro mpenMera «DPu3uKa» Ha YPOBHE CpPEIHEro o0Iero oOpazoBaHMS
COCTaBJIeHa HA OCHOBE TPeOOBAHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeNbHON MPOTPaMMbI
cpenHero obmiero obOpaszoBanus, npenctaBieHHbIx B ®I'OC COO, a Tak Xe€ B COOTBETCTBHH C
denepanbHON 00pa30BaTENBHON MPOrpaMMOil cpeHero obmiero oopazoBanus ([Ipukas MunHHCTEpCTBA
npocBemenuss Poccuiickoit @eneparmu ot 23.11.2022 Ne 1014) m ¢ ocHOBHOW 0Opa3oBaTeIbHOM
nporpammoit COO MKOY «Kuntouesckass COUI um. A .I1. buprokoBay.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»
Copepxanue mporpaMMmbl 1o (U3MKE HalpaBl€HO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOU

KapTuHbl Mupa obyuaromuxcst 10-11 kinaccoB npu 00ydeHun ux ¢usuke Ha 0a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATeNIbHOCTHOrO mojaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC
COO K miaHUpPyEeMBIM JMYHOCTHBIM, MPEIAMETHBIM M MeETalpeJIMETHbIM pe3yjbTaTaM OOydYeHHMs, a
TaK)KEe YYUTHIBAET HEOOXOAMMOCTh pEATM3alUd MEXIPEAMETHBIX CBA3ed (U3MKU C ECTECTBEHHO-
HAyYHBIMH Y4YeOHBIMH TpeAMeTaMH. B Hell omnpenensioTcsi OCHOBHBIC LETH H3y4YeHUs (U3MKH Ha
YPOBHE CpeAHero ooOmero o0pa3oBaHUs, IUIAaHUPYEMbIE pE3yJIbTaTbl OCBOEHHUS Kypca (U3HKHU:
JIMYHOCTHBIE, METANpeIMETHBIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpammanopu3nKeBKIIOYALT:

e IUIAHHUPYEMBIE pe3yJbTaThl OCBOCHHs Kypca (HU3MKH Ha 0a30BOM YpPOBHE, B TOM YHUCIIE

IIpEeMETHBIE PE3YNbTAThI IO TO1aM O0YUYEeHHUS;

e cojepxaHue yuyeOHoro nmpeamera «Pu3ukay Mo rogam o0ydeHHs..

dusnka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPUPOJBI, BHICTYIAas B KaueCTBE Y4eOHOTO
peaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIM BKJIaJ] B CHUCTEMY 3HaHMM 00 OKpYKalolleM MHpeE.
[IkonbHBI Kypc (QU3MKH — CHCTEMOOOPA3yIOUINi /ISl €CTeCTBEHHO-HAyYHBIX y4eOHBIX HPEIMETOB,
MOCKOJIBbKY (M3UYECKHEe 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB W SIBIEHUH, H3ydyaeMbIX XHMHUEH,
ouosorueit, Qusnueckor reorpadueir u actpoHomueil. Mcmonbp3oBaHWE W aKTUBHOE MPUMEHEHUE
¢bu3nyecKux 3HAHUU OIpeneNiseT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJIyYE€HUS HOBBIX MATE€pHAIIOB C 3aJaHHBIMHU
cBOWCTBaMM U Apyrux. M3yuenune (u3Mku BHOCHUT OCHOBHOW BKJaJ B (hOPMUPOBAHHE €CTECTBEHHO-
HAay4YHOH KapTUHBI Mupa OOydarommxcsi, B (OPMHUPOBAHHUE YMEHHH NPUMEHSATh HAY4HBIM METOJ
MO3HAHUS MPU BHIMOJIHEHUHU UMHU YYEOHBIX HCCIIeI0BaHUM.

B ocHoBy kypca ¢wu3ukum s ypOBHS CpemHEro o0mero oOpa3oBaHUS TOJOXKEH Pl HJCH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmmocmu. B COOTBETCTBMM C HEHl Kypc SIBJISETCS JOTMYECKH 3aBEpIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BceX pas3fenoB (U3MKH, BKIOYAeT KaK BOIPOCHl KIIACCUYECKOW, Tak H
COBpEMEHHOM (pU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM ¢ HeW Marepuan Kypca (U3MKA OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Benymmum B Kypce sBisieTcs (OPMHpPOBAHUE TMPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanmuzanus mpearnosnaraeT MCIOJIb30BaHHE TI'yMaHUTapHOTO
noTeHIana GU3NUECcKoi HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U 3KOJOTMUYECKHUMHU MTPOOJIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc (u3MKM mpeamnonaraeT 3HaKOMCTBO C HIMPOKHM
KPYIOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUHN N3yYEHHBIX TEOPHI U 3aKOHOB.



Hoes  sxonoeusayuu  peannsyercs IHOCPEICTBOM  BBEACHUS  DJIEMEHTOB  COJAEp)KaHUS,
MOCBALIEHHBIX YKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbBI C PA3BUTUEM TEXHUKH U
TEXHOJIOTUH, a TakKe 00CYXIEHHs MPOOJIeM PalMOHATIBHOTO HMPUPOAONOIH30BAHUS U IKOJIOTHUECKON
0€30I1aCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (PU3MKHM Ha YPOBHE CPEJHEro o0Iero oopa3oBaHus sBISIOTCS
¢uznueckue Teopun (GopMHpPOBAHUE MPEICTABICHUNA O CTPYKType MOCTPOCHHS (PU3UUECKON TeopuH,
ponu (yHIAaMEHTaNbHBIX 3aKOHOB M TPHHLMIIOB B COBPEMEHHBIX IPEJACTABICHUSX O MPHPOJE,
IpaHuLax MPUMEHUMOCTH T€OPUHL, /Ul ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-eSITENbHOCTHBIM MOAXON B Kypce (U3MKU peaqu3yercsl NpexJe BCero 3a Cuér
OpraHU3aIMH IKCIIEPUMEHTAIBHON eATeIbHOCTH oOyuatomuxcs. J{is 6a30Boro ypoBHs Kypca GU3NKU
— 3TO WCHOJB30BAHHWE CUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1TAOOPaTOPHBIX
paboT, KOTOpbIe B Iporpamme no (usuke oObeANHEHb! B OOIIMH CIHCOK YYEHUYECKUX MPAKTHUYECKUX
pa0ot. Beiienenue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT, IPOBOIUMBIX [l KOHTPOJIS U OLEHKH,
OCYIIECTBIICTCS YIACTHUKAMHU 00pa30BaTEIbHOrO MPOLIECcCca UCXO S N3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHameHus: kabunera ¢usuku. IIpm 3TOM obOecrieunBaeTcsl OBJAaJEHHE OOYYAIOIUMHCS YMEHHSIMU
IIPOBOJIUTh KOCBEHHbBIE W3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U [TOCTAHOBKY
OIIBITOB 110 MPOBEPKE NPEATOKEHHBIX THIIOTE3.

bonbiioe BHUMaHuE yaensieTcs pelIeHHI0 pacu€THBIX M KauecTBEHHBIX 3anad. llpu stom mns
pacuéTHBIX 3a/a4 MPUOPUTETOM SBISIIOTCS 3aJaud C SIBHO 33JaHHOM (U3MUECKOH MOJIETBIO,
MO3BOJISIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jesa Kypca, Tak U
UHTETPUPYS 3HAHUS U3 Pa3sHBIX pa3zenoB. /[l kauecTBEHHBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3aJaHUs
Ha 0OBACHEHHUE MPOTEKAHUS (PU3NYECKUX SIBJICHUH U MPOIIECCOB B OKpYXKArOIIEH JKU3HM, TpeOyrolue
BbIOOpaA (pU3NUECKON MOJIENH ISl CUTYalluH MTPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu OI'OC COO k MarepuanbHO-TEXHUYECKOMY O00ECIEeYEeHUI0
yueOHOro mpouecca 0a30BbIi ypoBeHb Kypca (PM3MKM Ha YpOBHE cpeaHero oOriero obpa3oBaHus
JIOJDKEH M3y4daThCsl B YCJIOBUSX NPEAMETHOTO KaOuWHeTa (PU3MKU WK B YCIOBHUSIX MHTETPUPOBAHHOTO
KaOuHeTa MpeIMETOB €CTECTBEHHO-HAYYHOT 0 MKIa. B kabuHeTe (Gu3uKM TOMKHO OBITH HEOOXO0AUMOE
nabopaTopHoe 00OpyJOBaHUE JUIS BBIOJHEHUS YKa3aHHBIX B NporpamMme Ho (HU3UKe YUYEHHUECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHcTpaloHHOE 000pyAOBaHuEe (POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MHUHHUMAaJIbHOM
JOCTaTOYHOCTH M 00ECNeYMBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B MporpaMMme Mo (PU3HKE KIFOUEBBIX
JNEMOHCTpPAlMA  JUIl  HMCCIEAOBAHMUS M3YyYaeMBIX SIBIEHUH M TPOLECCOB, OMIUPUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe 00OpyIOBaHHE AJsl YYEHHUYECKHX MPAKTUYECKUX padboT (opMupyercs B BHIE
TEMaTUYECKHX KOMILJIEKTOB M 00ECHeYrBaeTCs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX OOYyYaroIIHUXCS.
TemaTnueckue KOMILIEKTHI Ja00pAaTOPHOTO 00OPYOBAHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIIEKCHOM
UCMOJIb30BAHNH aHAJIOTOBBIX U IIU(PPOBHIX MPHOOPOB, a TAK)KEe KOMIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM
B BUJIE IU(PPOBBIX 1a00paTOpUid.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHe MHTEpeca U CTpeMJIEHUS OOy4aroIIMXCs K HAyYHOMY M3YYEHHUIO NPHUPOJIBI,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEHH;

e pa3BUTHE NpPEICTABICHMH O  HAydyHOM  METOJA€ IO3HaHus U (opMupOBaHHE

HCCIIEI0BATENBCKOTO OTHOILEHHS K OKPYKAIOLIUM SIBIICHUSM;
e (opMupoBaHHE HAy4YHOTO MHPOBO33PEHHsI KaK pe3yiabTaTa H3Y4YE€HHS OCHOB CTPOCHHUS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;



¢dbopMUpOBaHUE YMEHHH OOBSCHSTH SIBIEHHS C HUCHOJIb30BaHUEM (GU3NYECKUX 3HAHUM U
HAy4YHBIX J0Ka3aTEJbCTB;

(dbopMHUpoBaHKE MPENCTABICHUH O poiu (HU3MKM ISl PA3BUTHUA JIPYTUX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUI.

JlocTiKeHUe ITHX Lelied 00eceYnBaeTCsl PEIICHUEM CIISIYIOIUX 3a/a4d B MPOLecCce M3Y4eHHs
Kypca (U3UKU Ha yPOBHE CPEIHEr0 00IIero 00pa3oBaHMs:

npUOOpeTeHHEe CUCTEMbl 3HAHWH 00 O0OmMX (QHU3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSAX, BKIIOYAs MEXAHHUKY, MOJCKYISIPHYIO (U3UKY, DICKTPOJUHAMHKY, KBAaHTOBYIO
(U3UKY M 3JIEMEHTHI aCTPO(DU3UKH;

¢dbopMHUpoBaHHE YMEHHMI NPUMEHSTH TEOPETUYECKHUE 3HAHMSA Il OOBACHEHHS (DU3MYECKHX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;
OCBOGHHE CIIOCOOOB PEIICHUsS PA3MUUYHBIX 3a]ad C SBHO 33aJaHHOW (DU3NYECKOW MOJEIbIo,
3a7a4, MOJpPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3/1aHHe (PU3NYECKOW MOJENH, aaeKBaTHON
YCIIOBHSIM 33J1a4H;

MOHUMaHWe (PHU3MUECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHHUS Ha OKPYXKAIOLIYIO CPEILy;

OBJIaJJICHHE METOAaMH CaMOCTOSTEIBHOTO IUIAHWPOBAaHMS M MPOBENCHHSA (U3MUECKUX
OKCHEPUMEHTOB, aHAIM3a M WHTEpPIpeTaluu HWH(POPMAIMH, OIPENEICHUS JTOCTOBEPHOCTH
MOJTyYEHHOTO pe3ysIbTara;

CO3JJaHME YCIOBUH JUIA PAa3BUTHS YMEHHH HPOEKTHO-HUCCIIEIOBATEIBCKON, TBOPYECKON
JesITeTbHOCTH.

Mecto B yueOHom miane:Ha wmsyuenue ¢usuku (06a30BbI ypOBEHb) Ha YPOBHE CPEIHETO
obmiero oOpa3oBanus orBoauTcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce —
68 JacoB (2 Jaca B HeZIeNIO).

COJEP/KAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. ®usuka 1 MeTOABI HAYYHOI'0 IIO3HAHUSA

®usuka — Hayka o npupoje. HayuHble MeTonbl MO3HAaHUS OKpysKaroumero wmupa. Poib
HKCIEPUMEHTA U TEOPUH B IpOIlecce MO3HAHUS TPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue Gpundeckux siBieHUH u npoueccoB. Hayunsle runoressl. @usndeckue 3aKOHbI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. [IpUHITNI COOTBETCTBUS.

Poinb u Mecto ¢pusuku B GopMupoBaHHM COBPEMEHHON HayYHOH KapTHHBI MUPA, B IPAKTUYECKOMH
NEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble ¥ IH(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka
MexaHI/I‘IeCKOG JOBUXKCHUC. OTHOCI/ITG.HBHOCTB MEXAaHHUUYCCKOI'o IBUKCHUA. CI/ICTCMa OTC‘-IéTa.
Tpaektopus.



[lepemenienue, CKOpOCTh (CpemHsii CKOpPOCTb, MTIHOBEHHass CKOPOCTb) U YCKOpEHUE
MarepuaIbHOM TOYKH, MX NPOEKIIMHM HA OCH CUCTeMbl KoopauHaT. CloXKeHHe NepeMelleHud u
CJIOKEHUE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe JBWxkeHHe. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS MaTEPUAIBHONW TOUYKU OT BPEMEHH.

CBobOogHOe nazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nBuxenue. [[BUkeHUE MaTepUaIbHOW TOYKH 10 OKPY>KHOCTH C TIOCTOSIHHOM IO
MOJIYJIIO CKOpPOCTBIO. YTIJIOBasi CKOPOCThb, JUHEIHass ckopocTh. Ilepuoxg u wactota oOpaieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpOHMCTBA M MPaKTUYECKOE IMPUMEHEHHE: CHUIOMETp, [BHKEHHE CHapsi/ioB,
LIEMIHbIE U PEMEHHBIE IIEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUS.

[IpeoOpazoBanue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cBOOOIHOTO MaCHHUS.

Hamnpasnenue ckopocTu npu ABMKEHUHU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1a6opamophvie pabomul

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUS] MTHOBEHHOU CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY MYTSAMH, MPOWJIECHHBIMH TEJIOM 3a TMOCIEHOBaTEIbHbIC
paBHbBIE TIPOMEKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBIKEHMM C HAYaJbHOW CKOPOCTHIO, PaBHOM
HYJIIO.

N3yuenune nBUKEHUA MIAPUKaA B BI3KOU KUJKOCTH.

N3ydenue nBuxeHus Teia, OpOIMIEHHOTO TOPHU3OHTAIBHO.

Tema 2. /lunamuxa

[IpuHnnn otHocutenbHOCTH ['amunes. Ilepswiii 3akoH HproToHa. MHepuumanabHble CHCTEMBI
oTCY€Ta.

Macca Tena. Cwia. [Ipuanun cynepnosunuu cwil. Bropoit 3akoH HeroroHa aiis mMarepualbHON
To4kHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepHANIBHBIX TOYEK.

3akoH BceMHUpHOTO TsAroteHus. Cuna tspkectd. [lepBas kocMuueckass CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckoyibxeHus, kaueHus). Cuma Ttpenus. Cyxoe Tpenue. Cuia
TPEHUsI CKOJbKEeHUs M cwia TpeHus mnokos. Kosddunwment tpenus. Cuna coOmpoTHBICHHS NTpH
JBUYKEHUH Tela B )KUJIKOCTH WJIU Tase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO TEa.

MoOMEHT CuIbl OTHOCUTEIIBHO OCH BpalleHus. [1inedo cumbl. Y ciaoBus paBHOBECUS TBEPAOIO TeEA.

Texundeckue YCTpOﬁCTBa n IMPAKTUYCCKOC MMPUMCHCHHUC! IIOAIINITHUKH, JBUXCHUEC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.
Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCHUMOCTD CHJIBI YIPYTOCTH OT AehOpMaIiy.



HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXXHHE U PE3MHOBOM 0Opasiie,
OT uX JnehopManuu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOrO TEJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

Wmnynsec MaTepuanbHOM TOYKHM (T€na), CUCTEMBl MaTepUaibHBIX TouyeK. MMmynbc cuiibl U
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXPaHEHUs UMIlyjbca. PeakTuBHOE ABMKEHHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MaTepuanbHOM TOUkH. Teopema 00 U3MEHEHIN KUHETUYECKOM SHEPTUH.

[MorennmaneHast sHeprus. lloTeHumanbHas SHeEprus yHpyro aeGOpMUPOBAHHON MPYKUHBI
[TorennmansHast SHEPTHsI TEJIA BOIU3U TIOBEPXHOCTH 3EMITH.

[loTeHunanpHble W HENOTEHIHUANbHbIE CHIBL. CBS3b pabOThl HEMOTCHIMATBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTrUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUu.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: BOAOMET, KONEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

Ilepexosa moTeHIMATLHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne abCoIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

WccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHMEM MEXaHMYECKOM SHEpruM Tejla Ha IpHUMepe
pacTsKEHUs PE3UHOBOIO KIYyTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOPHUH U HUX OINBITHOE OOOCHOBaHUE.
BbpoynoBckoe apmxkenue. Jdudpdys3us. Xapakrep ABMKEHHS W B3aUMOACHUCTBUS YacTHUI[ BEIIECTBA.
Mogenu CTpoeHHUs ra3oB, KUAKOCTEH U TBEPIBIX TNl U OOBSCHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozenen. Macca u pazmepsl Mosekyn. KomnuectBo Benectsa. [locrosanas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens wuaeanpHoro rasa. (OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOPHH
UACaIbHOIO Taza. AOCONIIOTHAS TeMIleparypa Kak Mepa CpeJHed KHMHETHYECKOW HepruH TEerIoBOTrO
nBvokeHMs yactul rasa. lllkama temneparyp KenpBuHa. ['a3oBble 3akoHbBI. YpaBHeHHEe MeHzaeneeBa—
Knaneiipona. 3axkon J[lamproHa. M3ompomecchl B HACaTBbHOM Tra3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe npencTaBieHre H30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OmnbITH, JOKa3bIBAOLINE AUCKPETHOE CTPOCHHE BEIECTBa, GOTOrpaduu MoJIeKyl OpraHndecKUX
COCTUHEHU.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.



Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Moznens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACAIBHOTO ra3a, U30IPOLECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3/AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHHMH 00BbEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPaMU COCTOSIHUS PA3PEKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cucreMa. BHyTpeHHssI SHEPTHsl TEPMOJANHAMHYECKONW CUCTEMBI U CIIOCOOBI
e€¢ u3meHeHus. KonmdecTBo TemaoTel U padoTa. BHyTpeHHsIsI 3HEprus 0HOATOMHOTO HAEaIbHOTO Ia3a.
Bunel Termonepenaud: TEIUIONPOBOAHOCTb, KOHBEKLMS, U3Iy4eHHE. YAelnpHas TEIJIOEMKOCTh
BeulecTBa. KoanuecTBo TemnoThl npu Temonepeaaye.

[Tonsatue 06 ammabatHOM mpouecce. [lepBrlil 3akoH TepMmoanHaMuKH. [IprMeHeHHE MepBOro
3aKOHa TEPMOJAMHAMUKH K H3ompoleccam. ['padudeckas nHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTs npoLeccoB B IpUpPOE.

TernoBbie MammHbl. [IpuHIMIBL nEHCTBHA TEIUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPruu B
TeroBeIXx MammHax. Kosddumuent monesnoro neiictBus TerioBoil Mammbel. [lukn Kapao u ero
KO3 QHUIMEHT M0JIE3HOr0 AEHCTBUS. DKOJOTHYECKUE MPOOIIEMBI TEINIOIHEPTETUKH.

TexHnuyeckue ycTpolcTBa M NPAKTHYECKOE IPUMEHEHHWE: JBUTATElb BHYTPEHHEIO CrOpaHus,
OBITOBON XOJOJWIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

V3MeHeHMne BHYTpEHHEH SHEpriy Tesla IpU COBEPIICHUH PadOThI: BHUIET MPOOKU U3 OYTHUIKU MO
JeWCTBUEM  CXKATOro BO3AyXa, HarpeBaHue oH¢upa B JaTyHHOH TpyOke myTéM TpeHus
(BUCOIEMOHCTpAITHS ).

N3menenne BHyTpeHHEH 2HEPTUM (TEMIIEpaTyphl) TeNa MPpHU TEIIonepeaaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTelsl.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOM TeITOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanre M KoHAeHcalus. Mcmapenune u kumneHue. AOCOIIOTHAasE M OTHOCUTEIbHAs
BIIQXXHOCTh BO31yXa. HacelmeHHbId Tap. YaenpHas TeIioTa MmapooOpa3oBaHus. 3aBHCHMOCTH
TEMIIEPATYpPbI KUTIEHUS OT AaBJICHUS.

Teépnoe Temo. Kpucramnuueckue M amopdHble Tena. AHH3OTPOIUS CBOMCTB KpPUCTAJUIOB.
Kunkne kpucrtamnsl. CoBpeMeHHble MaTepuanbl. [lnaBnenne m kpuctammszanus. Y aeiabHas TEIIoTa
miasnenus. Cyomumarusi.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHnyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MAaTEPUAIIOB, B TOM UMCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npy noHM>KEHHOM JIaBICHUM.

CriocoObl U3MepeHUs BIaXKHOCTH.

HaGntoneHne HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.



JleMoHCTpalus KpUCTaJIOB.
Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Pa3znen 4. DiiekTpoanHamMuka

Tema 1. Inexkmpocmamuka

DnekTpusanusl Tell. DJIeKTpudecKuil 3apsa. [[Ba Bupa snektpuueckux 3apsgoB. [IpoBoaHuKH,
JURJICKTPUKU U TIOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUS dJIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuyHbId 3JEKTpUUYECKUN 3apsii. DIEKTPUUECKOE
nosie. Hanpsok€HHOCTD anekTpudeckoro nois. [IpuHnun cynepno3unny 3JIeKTpUYECKUX NoJied. JInHun
HaIpPsHKEHHOCTH JIEKTPUUYECKOTO MO,

Pabora cun anekrpocrarnyeckoro mois. [lorenmman. PasHocts moreHimanoB. [IpoBomHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM M0J1€. Ju3nekTpuyeckas NpoOHUIAeMOCTb.

OnekrpoéMkocTh. KoHaeHcaTop. DJIEKTpPOEMKOCTh  IUIOCKOTO  KOHJEHCATOpa. DHEprus
3apsKEHHOI0 KOHAEHCAaTOopa.

TexHudeckue yCTpOHMCTBA H TPAKTUYECKOE MPUMEHEHHE: DIJIEKTPOCKOI, 3JIEKTPOMET),
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE DIIEKTPONPUOOPOB, KOHACHCATOP, KOMMPOBAIbHBIN amnmapar,
CTPYHMHBII IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.

B3aunMopeiicTBre Ha’IeKTPU30BAHHBIX TEIl.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOIHHKY B 3IEKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKHU B 3JEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAJM IUIACTUH, PACCTOSIHUS
MEXIy HUMH U TUSJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 3meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DJIEKTPUYECKUN TOK. Y CIIOBHSI CYIIECTBOBaHUA 3JIEKTpUYeckoro Toka. Mcrounnku toka. Cuia
TOoKa. [ IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUYECKOE CONMPOTUBIICHHUE. YJEIbHOE CcOoNpoTHBiIEHUE BemecTBa. [locimemoBarenbHoeE,
napajuiesIbHOE, CMEIIaHHOE COeAMHEHNE TPOBOAHUKOB.

Pabora snekrpudeckoro Toka. 3akoH J[xoymns—JIena. MOMIHOCTB SIEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIAs CHUJIa U BHYTPEHHEE CONPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM ) AnekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DONeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAJIIOB. 3aBUCHUMOCTH COMPOTHBIICHUS METAJIOB OT
Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAs M MPUMECHAs! TPOBOJAUMOCTh TOTYNPOBOTHUKOB. CBOMCTBA P—
n-nepexoja. [loaynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKMH TOK B pacTBOpaXx M pacijiaBax dJIEKTPOIUTOB. DJIEKTPOJUTHYECKAS
JUccolanus. JIeKTPOIIn3.



DJIeKTpUYeCKM TOK B razax. CaMOCTOSATENbHBIM W HECAMOCTOSATENbHBIN pa3psa. MosHus.
[Tna3ma.

TexHuueckue YCTpPOWCTBA M NPAKTUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETpP, pPEOCTarT,
UCTOYHUKU TOKa, SJIEKTpOHArpeBaTelibHbIe MPUOOPHI, IEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKYyMHBIA JHOJA, TEPMUCTOPHI M (HOTOPE3UCTOPHI, MOIYINPOBOJHUKOBBIM JHO,
raJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UIMHIPUUECKUX MPOBOJIHUKOB OT JJIMHBI, TUIOIIAIU TIONIEPEUHOTO
CEUYCHHS U MaTepHala.

CwmenianHOe COeIMHEHUE TTPOBOTHUKOB.

[Ipsimoe u3mMepeHue eKTPoABIKYILEH cuiibl. KOpoTkoe 3aMbIkaHKe rallbBAHUYECKOTO AJIEMEHTA
1 OLIEHKa BHYTPEHHET'O COMPOTHUBIICHUS.

3aBUCHUMOCTbH COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOJAUMOCTH BO31yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/IA.

Vuenuueckuii s3xcnepumenm, 1a6opamophvie pabomul

N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoABUKYIIEH CHUITbl MICTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUS.

Habmonenue anekrponusa.

Me:xnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku O6azoBoro ypoBHsS B 10 Kjacce OCYIIECTBISETCS C y4€TOM
COJIEP>KATENBbHBIX MEXKIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTHUH.

Meorcnpeomemnvie nouwsimus, CBI3aHHBIE ¢ U3YYEHHEM METOJIOB HAYYHOTO TO3HAHMS: SIBJICHUE,
Hay4HbId akT, THUrnore3a, (uU3MYecKkas BeTUYMHA, 3aKOH, TEOpHs, HaOIIOJECHUE, SKCIEPUMEHT,
MOJIETTUPOBaHUE, MOIeNb, U3MEPEHHE.

Mamemamuxa: peuieHHUEe CUCTEMbl YpaBHEHHH, JUHeWHas (QyHkuus, mapabona, rurepbona, ux
rpauKku U CBOMCTBA, TPUTOHOMETpUUYECKHE QYHKIIMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexannueckoe NBIKEHUE B KUBOU mpupoje, 1uddys3us, 0CMOC, TETIOOOMEH JKUBBIX
OpraHu3MoOB (BHJBI TEIUIONEpeaul, TEIUIOBOE pPABHOBECHE), DIEKTPUYECKHE SBICHUS B IKUBOU
MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHWE BEIIECTBA, CTPOCHHUE aTOMOB W MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TeJ, KUIKOCTEH W Ta3oB, AJIEKTPUUYECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS TUCCOIHAIINS, TAIbBAaHHUKA.

l'eoepagpus: BNaXHOCTH BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHUE JBIKCHHH C WCIOJIB30BAHUEM MEXaHWU3MOB, YYET TPEHHUS B
TEeXHHKE, MOANIMITHUKY, UCIIOIH30BAHUE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET U
IpyTHe), IBUTATeIh BHYTPEHHETO CTOpaHuUs, mapoBas TypOuHa, OBITOBON XOJOIMILHUK, KOHAUIIMOHED,
TEXHOJIOTUH MOJIYYeHHs] COBPEMEHHBIX MaT€pPHaJIOB, B TOM YKCIIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIH MpPHUHTED,
ANIEKTpOHArpeBaTelbHbIE MPUOOPHI, YIEKTPOOCBETUTENLHBIC TPHOOPHI, TATbBAHHKA.

11 KJIACC



Pa3znen 4. DiiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoIelCTBHE NOCTOSIHHBIX MAarHuTOB. MarnutHoe mnoiie. Bekrtop
MarHuTHOM MHAyKUWU. [IpuHIMI Cyneprno3unuy MarHUTHBIX Mojed. JIMHMM MAarHUTHOM HMHIYKLIMH.
KapTtruna nuHuii MarHUTHOM MHAYKLIMH 110JIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTHO€ 10j€e MPOBOJHUKA ¢ TOKOM. KapThHa MMHUN MHAYKIIMM MarHUTHOTO MOJISl IJTMHHOTO
MPSIMOTO TIPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O IMPOBOJHMKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenia, e€ Moaynb W HampaBlieHHE. J[BHkeHME 3apsKEHHOM YacTHUIBl B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl JlopeHiia.

SBneHue  SNEKTPOMAarHUTHOM  MHAYKIMU. [lOoTOK  BekTOpa  MarHUTHOW  MHAYKIMH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papanes.

BuxpeBoe anekTpuueckoe 1osie. DJEKTPOJABIIKYINAs CUJla MWHAYKIUA B  IPOBOJHHUKE,
JBIKYIIEMCSI TIOCTYIATEIBHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHIYKIUU.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHUE:  IOCTOSHHBIE  MarHuThl,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIUY MarHUTHOTO MOJIS.

B3anMopeicTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIINH.

[IpaBuno JleHna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenrne MarHuTHOTO TOJISI KATYITKH C TOKOM.

WccnenoBanue neCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnepnoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Paznen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOIEOAHUS

KonebartenpHas cucrema. CBOOOMHBIE MeXaHWYeCKHe KoseOanws. ['apMoHMYeckue KoseOaHwUs.
[Tepuon, wacrora, ammuntyna u (aza konedbanuit. [IpyKuHHBIH MasTHHK. MaTeMaTHYECKUA MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KojeOanuii. [IpeBpaiienre sHeprun Npu rapMOHUYECKUX KOJICOAHHUSX.

Konebarenbubiii  koHTyp. CBOOOAHBIE AJIGKTPOMAarHuWTHBIE KOle0aHMSA B HJCATbHOM
K0J1e0aTeJIbHOM KOHTYpe. AHAIOTHsSI MEXIY MEXaHWUYECKUMHU U 3JEKTPOMArHUTHBIMH KOJIEOaHUSMHU.
®opmymna ToMmcoHa. 3aKOH COXpaHEHHS SPHEPTUU B UACAUTHBHOM KOJICOATEIIPHOM KOHTYPE.



[IpencraBienre o 3aTyxamomMx KoyieOaHUsSX. BBIHYXIeHHble MeXaHUYecKHe KoJjeOaHus.
Pe3onanc. BeinyxieHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHNUS.

Ilepemennbiii TOk. CHHyCOMJAJIBHBI IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpanchopmarop. I[IpousBoactBo, mepegaya U MOTpeOIeHHE DIEKTPUUECKOH  SHEPTUU.
OKOJIOTMYECKME  PUCKM IpU  INPOU3BOACTBE  d3JeKTpodHepruu. KynbTypa  HCIIOb30BaHMS
AJIEKTPO3HEPTUU B ITOBCEHEBHOM JKU3HH.

TexHuueckue yCTpOMCTBA M INMPAKTUYECKOE MPUMEHEHME: IJIEKTPUYECKUN 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KOJICOATENbHOW CUCTEMBI (TIPYKUHHBIM WM MaTeMaTUYeCKU
MasITHHK).

Habmonenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGimotenue pe3oHanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIeOaHus.

OcmorpaMMbl (3aBUCUMOCTH CHJTBI TOKA U HAMPSKEHHS] OT BPEMEHHU) [Tl AJIEKTPOMArHUTHBIX
KoJ1e0aHu.

Pe3oHanc mnpu mocnenoBaTeNbHOM COEIMHEHUM PpE3UCTOpa, KaTYHIKM HHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mogens IMHUY 3JIEKTPONIEPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue 3aBUCMMOCTH NEPHOJIA MAJIBIX KOJ€OaHUM Ipy3a Ha HUTU OT JJIMHBI HUTH U MacChbl
rpysa.

HccnenoBanue nepeMEHHOro TOKa B LEMU W3 IOCIEIOBATEIBHO COECIMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHuuecknue BOJHBI, YCIOBHA pacnpoctpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHHs U
anuHa BosHBL Ilomepeunble W mpojoibHbIE BONHBL. MHTepdepeHims U Iudpakuus MeXaHMYECKHX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBHS H3JIy4€HHUs JJIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTtanus BekTopoB E, B, V B anexkrpomarnuTHOi BoiHe. CBOICTBa 3JIEKTPOMArHMUTHBIX BOJIH:
OTpakeHue, MpeoMiIeHHe, noispusanus, audpaxkuus, nHTeppepenuns. CKopocTh 3JIE€KTPOMAarHUTHBIX
BOJIH.

[Ikana sekTpoMarHuTHBIX BOJIH. [IpMeHeHHe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeNeBUACHUA. Paguonokanmys.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuuyeckue yCTpOHCTBA M MNPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHblE WHCTPYMEHTHI,
yIABTPa3ByKOBasi JUAarHOCTHKA B TEXHMKE M MEIULMHE, pajlap, paguolNpUEMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Konebimomeecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MpeoMIICHUS MEXaHNUECKUX BOJIH.

Ha6mronenue narepdepeHmu u U pakiini MeXaHUIeCKUX BOJIH.



3BYKOBOI pe30HaHC.

HaGumoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

UccnegoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJH: OTPa)KEHUE, IPEIIOMJICHHUE, MOJSpU3aLus,
mudpaknus, “HTepdepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsamoiiMHENHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Jlyu
cBeTa. TOYeUYHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IJIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI MPEOMIICHUS CBeTa. AOCOJIOTHBIA IMOKa3aTelb IMPEIOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpeneabHblil yroy noaHoro BHyTPEHHEr0 OTPasKEHHUS.

Hucniepcust csera. ClioxxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparonue u pacceuBaromye JUH3bI. ToHKas jauH3a. DOKYCHOE pACCTOSIHHME M ONTHYecKas
cwiia TOHKOM nuH3bI. [locTpoenue nzobpaxkeHuii B COOMparOIUX U paccenBaronmx auH3ax. Gopmya
TOHKOH JIMH3BI. Y BETUUEHHE, JaBaeMOe JTHH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Matepdepenuus cera. KorepeHTHbIE MCTOYHUKU. Y CIOBUS HAOIIOICHUS
MakCUMyMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceeta. JudpakunonHas pemeTka. Y cioBue HAOIOICHUS TIABHBIX MAaKCUMYMOB IIPU
MaJeHUH MOHOXPOMATHYECKOTO CBeTa Ha JU(PPAKIIUOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHudeckue yCTpOMCTBA U TPAKTUYECKOE MPUMEHEHWEe: OYKH, Jiyna, ¢oToarrmapar,
MIPOCKIIMOHHBIN ammapaT, MUKPOCKOII, TEJEeCKOIl, BOJIOKOHHAs OITHKa, AU(QpaKIMOHHAA peIéETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpaKEHHE U IperoMieHre cBeta. OnTruueckue npruoopsl.

[TonHOE BHYTpeHHEEe oTpakeHne. MoJiesb CBETOBO/1A.

HccnenoBanue cBOWCTB N300paxeHH B TNH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

HaGmronenue unrepdepeHimu ceera.

Ha6mronenue qudpakiumm cera.

Habmonenue aucnepcuu cBera.

[Tonyyenue cnekTpa ¢ HTOMOIIBIO PU3MBI.

[Tonydenue cniekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEUIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanune cBONCTB N300paKeHH B TMH3aX.

Hab6mronenue qucnepcun cera.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUH OTHOCUTEIbHOCTH
I'paHuubl OPUMEHUMOCTH  KJIACCHMYECKOM MexaHukHW. IlocTynarsl crnenuanbHOM — TEOpUH
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BAKyyMe€, NPUHLMII OTHOCUTEIBbHOCTU
OHHIITENHA.
OTHOCHTENBHOCTH OJTHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHH U COKPALICHUE JUTHHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.



CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPTUs MOKOS.

Paszpen 7. KBanToBas puszuka
Tema 1. Dnemernmol kearnmoeoii OnMuKu

®otonbl. opmyna [Tnanka cBs3u SHEpTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpeiTue u uccnenaopanue ¢orodddexra. Onbitel A. I'. CroseroBa. 3akoHbl (oTodddeKTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «KpacHas rpanuna» Gororddexra.

Hasnenue ceeta. Onbitel 1. H. JIeGenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTUyeckoe npuMeHeHue: (poTosnemMeHT, PoToAaTIYNK, CONHEUHAS
Oarapesi, CBETOHOI.

Jlemoncmpayuu

@010 deKT Ha YCTaHOBKE C IUHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

Cseroauos.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesnuro o -uactuil. [lnanerapHas mozaens
atoMma. [locrynater Bopa. M3nydenue u noromnieHne (HOTOHOB MPU MEPEX0JIe aTOMa C OJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPrUU aToMa BOJIOPO/a.

BonnoBrle cBolicTBa yactuil. Bonusl ne bpoiinsa. KopnyckynsipHo-BOTHOBOM Tyaan3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHnuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: CIIEKTPalIbHbINA aHalIU3 (CIEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeHvaTbIX CleKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Hal6mronenue nuHeH9aToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIIOXHOCTh CTPOEHMs siApa. OTKpPBITHE paguO0aKTUBHOCTH.
OmnbiThl Pesepdopaa no onpeneneHuio coctaBa paauoakTUBHOTO m3inydeHus. CBoiicTBa anbga-, 6era-,
raMMma-u3iydyeHus. BiusHue paanoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpbiTHE NTPpOTOHA U HelTpoHa. HykiionHas mozens anapa ['eiizenOepra—lBanenko. 3apsy sapa.
MaccoBoe uncio siapa. M3oTomnsl.

Anbda-pacnan. DNEKTPOHHBIH W TO3UTPOHHBIA OeTa-pacmaj. ['amma-uznyyeHue. 3akoH
paZaMoaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl sizipa.
S nepubie peakuuu. JleneHue u CUHTES A1Ep.

Snepubiii peaktop. Tepmosnepnslii cunTe3. [IpoGieMbl U TEPCHEKTUBHI SAEPHON SHEPreTHKH.
DKOJIOTMYECKHE ACIIEKTHI SIIEPHON IHEPTETUKH.

DnieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
Metozbl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHUII.
@dyHnaMeHTaIbHBIE B3aUMOACHCTBUS. EAMHCTBO (PM3NYeCKOil KapTHHBI MHpa.



TexHuueckue ycTporucTBa U MPAKTUYECKOE TPUMEHEHUE: JO3UMETP, Kamepa BuinbcoHa, siaepHbIi
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTHA acCTpOHOMHUU. [IpHUKIIagHOE 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMUH.

Bup 3Bé3qH0ro Heba. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. McTounuk sneprun CosnHua u 3BE37. 3BE3bI, UX OCHOBHbIE
XapakTepUCTUKU. JluarpaMMa  «CHEKTpPaJbHBI  KJacC —  CBETUMOCTb». 3BE3Abl  IJIABHOM
IIOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY Ul 3BE3] IVIABHOM IOCIJIENOBATEIbHOCTH.
Buytpennee ctpoenue 38€31. COBpeMEHHbIE IPEICTABICHUSI O IPOUCXOXKACHUU U 3BoronK CostHIa U
3BE31. DTarbl )KU3HU 3BE3]L.

Mnineunsiii [lyte — nHama [Manaktuka. [lonoxxenne u nBwxenne ConHua B ['amaktuke. Tumbl
rajakTuk. PaguoranakTiuky U kBazapsl. YEpHbIE NBIPHI B sIpax raJlakTHK.

Bcenennas. Paciiupenne Beenennoii. 3akon Xa06isa. Paz6eranue ranaktuk. Teopus bonbiioro
B3pbIBA. PENIMKTOBOE M3IIydeHuUeE.

MacmrabHas cTpyktypa Beenennoil. MertaranakTuka.

Hepeménnsle npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HabntonieHuss HEBOOPYKEHHBIM TJ1a30M C HUCIOJIB30BAHWEM KOMIIBIOTEPHBIX MPUJIOKEHUHN s
OTIpeJIeJIEHUs MOJI0KEHHsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/iusi CeBepHOro
MIOJIyILIApHS U ApKHE 3BE3MBI.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O06o0maroniee NoBTOpPeHUE

Ponp ¢u3nkyu M acCTpOHOMHUU B HKOHOMHMUYECKOW, TEXHOJOTMYECKOW, COIMAIbHOW M 3THYECKOMH
cepax IesATEeIbHOCTH 4YeNoBEKa, poiib U MeCTO (U3MKM M acTPOHOMUM B COBPEMEHHOH HayuHOU
KapTUHE MHpa, poiib (PU3NYECKOW TEOopuu B (POPMHUPOBAHUU MPEACTABICHUN O (U3NYECKON KapTHHE
MHUpa, MecTO (U3MUECKON KapTUHBI MHpa B OOILIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX
IIPEICTaBICHUN O IPUPOJE.

MexnpeamerHblie CBA3U

W3yuyenne kypca ¢usuku ©0a3oBoro ypoBHsS B 11 Kkjacce ocymiecTBiseTrcss € y4€TOM
COJIEpKaTENIbHBIX MEXKIIPEAMETHBIX CBS3eHM C KypcamMH MaTeMaTHKH, OMOJIOTHUH, XUMHUH, Teorpaduu U
TEXHOJIOTUH.

Mescnpeomemusvie nousamus, CBSI3aHHBIE C MU3YYEHHEM METOJOB HAYYHOTO IMO3HAHMA: SBJICHUE,
Hay4yHbI (akT, runoresa, (uzMyeckas BEIMYMHA, 3aKOH, Teopus, HaOIIOJEHUE, SKCIEPUMEHT,
MOJIETTUPOBaHUE, MOIeNIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPbI M MX IPOEKLHU HA OCU
KOOPJMHAT, CJOXXEHHWE BEKTOPOB, IPOU3BOJHBIC D3JIEMEHTApHBIX (YHKIMHA, NPU3HAKU 10A00us
TPEYTOJIbHUKOB, ONpEAEICHNE TUIOMAAN INIOCKUX GUryp U 00BbEMa Tell.

Buonoeus: snekrpudeckue SBIEHUS B >KUBOH NpHUpoje, KojeOaTelbHbIE ABMKEHHS B JKUBOU
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOI NPUPOE, AEMCTBUE paiallii Ha KUBBIE OPTaHU3MBI.



Xumus: CTpPOCGHHE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa3oBaHMsI KPUCTAJUIMIECKOHN PEIIETKH, CIIEKTPATbHbIN aHAIIN3.

leocpaghus: marHUTHBIE TONMIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX pyd, (OTOChEMKA 3eMHOMI
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MIIETPSCEHUN.

Texnonocus: JUHUU DJIEKTPOIEpENady, IEHEpaTOp IEPEMEHHOrO0 TOKa, JJIEKTPOABUIATEINb,
WHAYKIMOHHAs Te4yb, pajap, paauonpHUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COTHEYHAsE OaTapes.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro npeamera «Pusnkay Ha ypoBHE cpenHero odiero obpaszoBanus (6a30BbIit
YPOBEHb) JOJDKHO OOECHEeUUTh JOCTHIKEHHE CIEAYIOUUX JHMYHOCTHBIX, METalmpeaIMETHBIX U
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3YJbTAThl OCBOCHHS yuyeOHOro mpeamera «Du3nKa» OJDKHBI OTpPaXKaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTpPEHHEH
MO3UIUEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX OpPHUEHTAIM, MO3UTHBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IIEHHOCTSIM POCCHHMCKOrO OOIIeCTBa, PACIIUPEHUE >KUIHEHHOTO
OMbITa U OIbITA JEATEIHLHOCTH B IPOIECCE peai3allid OCHOBHBIX HANPABICHUU BOCIHTATEILHON
NEeSTeTbHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYAIOUIErocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

MPUHATAE TPATUIMOHHBIX  OOIICUETTOBEYECKUX TyMAHUCTHYECKUX U JIEMOKPAaTUUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B HHTEpecax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

yMEHHE B3aUMOJICHCTBOBATH C COIMATBHBIMH HHCTHUTYTAMH B COOTBETCTBHH C MX (DYHKIUSIMU U
Ha3HA4YCHHEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOM J1€ATETbHOCTH;

2)IaTPHOTHYECKOr0 BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh POCCUMCKON I'pa)1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIICHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTIKCHHSIM POCCHUCKHX YUYEHBIX B
o0nactu (PM3MKHU M TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO ITOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

4)3cTeTHYECKOr0 BOCIIUTAHUS :

JCTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas 3CTETHKY HAay4HOIO TBOPYECTBA, MPHUCYLIETO
¢uznveckoii Hayke;

5)TpynoBOro BOCHUTAHUA:



WHTEpeC K pa3inuHbiM chepaM MpodecCHOHATBHON IeSITeIbHOCTH, B TOM YHCIIEC CBSI3aHHBIM C
(GU3MKOI ¥ TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBINA BHIOODP Oynymieil mpodeccun U pean3oBbIBATh
COOCTBEHHBIE JKM3HEHHBIC TIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3oBaHHWIO B oOsacTu (U3UKH Ha
MPOTSIKCHUH BCEH KHU3HU;

6)3K0/10rM4eCKOr0 BOCTIUTAHUSA:

c(OPMUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIbTYpPBI, OCO3HAHUE  IJIOOATBLHOTO  XapakTepa
IKOJIOTHYECKUX MPOOJIeM;

IUIAHUPOBAHUE W OCYIICCTBIICHUE JICHCTBUH B OKPY)KAMOIICH Cpele Ha OCHOBE 3HAHUS Ieei
YCTOWYMBOTO Pa3BUTHUS YESIIOBEUECTBA;

pacIIMpeHue OIbITa JAEATeIbHOCTH SKOJIOTMYECKON HAMPaBICHHOCTH HAa OCHOBE HMEIOIIUXCS
3HAHUHU 110 (PHU3HKE;

7)IeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAHHME IICHHOCTH HAay4YyHOW JIEATEIIbHOCTH, T'OTOBHOCTh B TIpoIlecCe H3yueHHs (Qu3nku
OCYIIECTBIISATh MPOSKTHYIO U UCCIIEIOBATEIBCKYIO JCSITEIbHOCTh UHAMBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBHUS
basoBble Jlornyeckue 1eMCcTBUA:

CaMOCTOSITENTLHO  (OPMYTUPOBATH W  aKTyallM3WpOBaTh MpobOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIIATH SN JCATSILHOCTH, 33]]aBaTh MApaMETPhl K KPUTEPHH UX TOCTHIKEHUS;

BBISABJIATh 3aKOHOMEPHOCTHU U ITPOTHUBOPECUHNA B PACCMATPHUBACMBIX (1)I/I3I/I‘~IGCKI/IX SIBJICHUAX

pa3pabarhiBaTh MJIAH pelIeHUS TPOoOJeMbl ¢ Y4E€TOM aHallM3a HMMEIOIIUXCS MaTepHAbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTDH KOPPCKTUBEI B ACATCIBHOCTE, OLICHUBATE COOTBETCTBUC PEIYJIbLTATOB LECIAM, OLICHUBATH
PpUCKHU HOCHC}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPIWHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBUSX pEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

Ppa3BUBATh KPCATUBHOC MBIIIJICHUEC IIPU PCILICHNHN )KU3HCHHBIX HpO6J’IGM.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

BIIA/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BIIQ/IETh HABBIKAMHU Y4€OHO-HCCIIEIOBATEILCKONW U MPOSKTHON JAESITETbHOCTH B 00JIACTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHUS 3aJa4 (PHU3UIecKOoro
COACPIKAHUA, MPUMECHCHUTIO PA3JIMYHBIX METOJ0B ITO3HAHM,

BIIQJIETh BHUJAMH JICATEIHHOCTH IO TIONYYEHUIO HOBOTO 3HAHHS, €ro WHTEepPIpeTaluy,
MpeoOpa3oBaHUI0 W TPUMEHEHUIO B Pa3MYHBIX YUEOHBIX CHUTYaIUsSX, B TOM YHCIE MPU CO3JaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJISITH MIPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajjady, BBIIBUTaTh THIIOTE3Y €&
peUICHUs, HAXOAUTh APryMCHTBI IJId JO0Ka3aTCIbCTBA CBOUX YTBep)KI[eHI/If/’I, 3a1aBaTh IMapaMCTPbl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYECHHBIE B XOJI€ PEUICHMs 3a/lay Pe3yJbTaThl, KPUTHUECKHU OLICHUBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;



CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON AEATEILHOCTH, B TOM YHCIIE
NpU U3y4YEHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH PUOOPETEHHBIH OMBIT;

YMETbh [IEPEHOCHUTH 3HAHUS 10 (PU3KKE B MPAKTUUECKYIO 00JIACTh )KU3HEICSATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00sacTeil;

BBIJIBUTaTh HOBBIE UJICH, TIPEAJIaraTh OPUrHHAIBHBIEC TOIX0/IbI 1 PEIICHUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHUSI.

PabGora ¢ undopmanmeii:

BJIAJICTh HAaBBIKAMU MOJTY4YeHUs] HHPOpPMAIMU (PU3NIECKOTO COACPIKAHUS U3 UCTOUYHHKOB Pa3HBIX
TUIIOB, CaMOCTOSATEIBHO OCYIIECTBIATh IOWUCK, aHAJIN3, CUCTEMATH3alMI0 W HWHTEPIPETALHUIO
uH(pOpMAaLUU Pa3IMYHBIX BUJOB U (OPM IpEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHY;

UCIIOJIB30BAaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHKALMOHHBIX TEXHOJOTMH B DEIICHHH
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 337a4 C COONIoJeHHeM TpeOoBaHHUN
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THTHEHBI, PECypcOCOepEKEeHNs, MPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(OpPMaIMOHHON 0€30MacCHOCTH;

CO371aBaTh TEKCTHl (PM3MYECKOTO COACP)KaHMS B Pa3IMYHBIX (popmarax ¢ y4éTOM Ha3HAUCHHUS
nHGOpPMAIINY U LIEIEeBOH ayIMTOPHH, BEIOUpasi ONTUMAIBHYIO ()OPMY NPEACTABICHHS U BU3YaIH3aIHH.

KoMmyHukaTnBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUSA:

OCYILECTBIIATH OOLIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESITEIbHOCTH;

pacro3HaBaTh MPEINOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIAUBUAYAIbHON pabOThI;

BbIOMpPAaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHH ¢ y4€ToM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MPUHUMATD L€ COBMECTHOW NESATEIIbHOCTH, OPraHU30BbIBaTh U KOOPJAMHUPOBATH AEUCTBUS 11O
€€ JIOCTMIKEHHUIO: COCTaBJIATh IUIAH JCHCTBUMN, PACIPENENATh POIM C YYETOM MHEHMM YYaCTHUKOB,
00CyX/J1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHMBAaTh KaueCTBO CBOETO BKJIAJAa M KaXKAOr0 y4acTHHMKAa KOMaHJbl B OOLIMI pe3ynpTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

npenjgaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MHJEM C TO3UIUH HOBU3HBI, OPUTHHAIBLHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh MO3UTHUBHOE CTPATErMYECKOE IOBENECHUE B PA3IMYHBIX CUTYaLUAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranuszauus:

CaMOCTOSITENIPHO ~ OCYILIECTBISATh IO3HABATEIbHYIO JIESTENbHOCTh B 00dacTd (QU3MKH U
aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH pELICHUS pacuy€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ yUETOM HMMEIOLIUXCSI PECypCOB, COOCTBEHHBIX BO3ZMOXKHOCTEH U
MPEAIIOYTEHHU;

JaBaTh OIEHKY HOBBIM CHTYAIIHIM;

paciupsaTh paMKHi y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €T0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 3a PEIICHHCE;



OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TPOSBICHHUIO SPYIUIIMU B 00JacTH (DU3UKH, MTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJVICKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTHBBI B JI€ATEJIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YyJIbTATOB LIETSAM;

BIIQJICTh HABBIKAMH MO3HABATEIILHON peQUIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBHUA U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

HCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKHU CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MIPUHUMATH PELICHUS 10 UX CHUKEHHUIO;

[IPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU AHAIU3E PE3YJIbTATOB JESITEIbHOCTH;

MIPUHUMATD ce0sl, MOHMMAas CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apryMEHThI APYTUX MPU aHAIU3€E PE3YIbTATOB JIEATEIbHOCTH;

MPU3HABATH CBOE MTPABO M MIPABO JAPYTUX HA OMIHOKH.

B mpomecce nocTuxkeHUss JIMUYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOrpaMMbl MO (Pu3MKe s
YPOBHSI CpelHero oomero ooOpa3oBaHus y OOydYalOIIUXCS COBEPLICHCTBYETCS HSMOLMOHAIbHBIN
MHTEJUIEKT, Ipernoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaIPaBIICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM chephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHHUS, BKJIKOYAIOLIEIO0 CaAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh 3a
CBOE TIOBEJIEHHE, CIMOCOOHOCTh AaNanTUPOBATHCA K SMOIMOHAIBHBIM HM3MEHEHHSIM U TPOSBISTH
IrMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIOYAIOUIEH CTPEMIICHHE K JOCTHUKEHHIO LI U YCIEXY, ONTHMU3M,
VHUIMATUBHOCTh, YMEHUE JEUCTBOBATh UCXO U3 CBOUX BO3MOXKHOCTEN;

SMMATHH, BKIIOYAIOIIEH ClTOCOOHOCTh MOHUMATh SMOIIMOHATIFHOE COCTOSIHUE JIPYTHX, YUUTHIBATh
€ro MpH OCYIIECTBIEHUH 00IEHNUS, CIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh BBICTpAaWBaTh OTHOIICHHUS C JIPYTUMU
JOIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xoHiy o0yuyenus B 10 kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOKHBI OTPAKATh
c(hOpPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

JIEMOHCTPHUPOBATh Ha MPUMEpPax pojb U MeCcTO (HU3UKU B GOPMUPOBAHUN COBPEMEHHON HAy4YHOM
KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKOW AESTEIbHOCTU
JTIOJICH;

YUUTBHIBaTh TPAHMIIBI TMPUMEHEHHUS H3YyYEHHBIX (PU3NYECKUX MOJENeil: MarephalibHas TOYKa,
WHEepIMaabHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, WIACATBHBIA Ta3, MOJEIN CTPOSHHUS Ta3oB,
KUJAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN IIEKTPUUECKHUI 3apsi/i IPU pelieHuU PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pu3MUecKue SBIEHUS (IIPOLIECChI) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJISPHO-KUHETUUECKOW TEOPHUU CTPOCHHS BEIIECTBA M DJICKTPOJMHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBI)KEHHE, CBOOOJHOE TAJECHUE TEN, TBIKCHHUE MO OKPYKHOCTH,
MHepLUs, B3auMoieicTBue e, auddy3us, OpOyHOBCKOE JABHKEHHE, CTPOCHHE KUIKOCTEH U TBEPIBIX
TeJ, U3MEHEHHWE Oo0bEéMa TeNl Mpu HarpeBaHWM (OXJIAKICHHH), TEIJIOBOE PAaBHOBECHE, HUCIApEHUE,
KOHJICHCAIINsI, TUTABJICHHE, KPUCTAILT3AIMS, KUIICHUE, BJIAKHOCTh BO3/TyXa, IMOBHIIIICHUE JaBJICHUS raza



IIPU €r0 HAarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMu COCTOSIHHS T'a3a B U30IpoLieccax,
AJIEKTpU3aLUs T€J, B3aUMOJECHCTBUE 3aps10B;

OIMCHIBATh MEXAHWYECKOE JBI)KEHHUE, MCIONB3Ys (PU3MUECKUE BEIMUYMHBI: KOOpAMHATA, IYTh,
nepeMenieHne, CKOpoCTb, YCKOPEHHE, Macca Tenla, Cuila, HUMITYJIbC Tela, KUHETUYecKas HSHEeprus,
MOTEHIIMAJIbHAs SHEPTUs, MeXaHn4eckast padoTa, MEXaHUYEeCKasi MOIIHOCTh; MPU ONMUCAHUH MPABUIBHO
TPAKTOBATh (PU3UYECKUI CMBICT HCIIOJIB3yeMbIX BEIUYHH, WX O0O3HAUEHUS W CJAMHHUIIBI, HAXOIUTh
(OpMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C IPYTUMU BETUYHHAMU;

OINKCHIBATh M3y4YCHHBIC TEIUIOBBIE CBOMCTBA TEN U TEIUIOBBIEC SBJICHHS, UCIONB3YS (PU3NYECKUE
BEJIMYMHBIL: JaBJICHUE ra3a, TeMIeparypa, CpelHss KUHETHYeCKas dHEPrusi XaoTHUYECKOTrO JBHKCHUS
MOJIEKYJI, CPETHEKBAApaTHUHAs! CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIJIOThI, BHYTPEHHSS HEPrus, padbora
rasza, Ko3((UIMEHT MOJIE3HOTO JICHCTBUS TEIUIOBOTO JBUTATEIIS; IPH OMUCAHUU MPABUIBHO TPAKTOBATH
(bu3MUYECKUN CMBICI HUCIOJb3YEeMbIX BEIMYMH, MX O0O3HAUEHUS M EJAMHHUIIBI, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMYUHAM;

ONUCHIBATh HU3YYEHHBIE DSJIEKTPUUYECKHE CBONCTBA BEIIECTBA U JJIEKTPUYECKUE SBICHUS
(mporecchbl), HCMONb3Ysl (PU3MUECKHE BEIMUMHBL: AJIEKTPUYECKUI 3apsj, 3JIEKTpUYECKOE TIOJe€,
HANpsLKEHHOCTD TMOJISI, MOTEHIMAN, Pa3HOCTh MOTEHILMANOB; MPU OMHUCAHUU MPABHIBHO TPAKTOBATh
(bu3MUeCKUi CMBICT HCHOJIb3YEMbIX BEIWYHH, UX OOO3HAUCHHS M EIUHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMHU BEIIMUYNHAMU;

aHAJIM3UPOBATh (PU3UUYECKUE ITPOLIECCHI U SIBJIICHUS, UCIOJB3YS (PU3HMUECKHUE 3aKOHBI U IPUHIIUIIBL:
3akoH BceMHupHOTo Tsirotenus, |, |1 u 11l 3akonsr HeroTOHA, 3aKOH cOXpaHEHHs] MEXaHUYECKOM HEPTUH,
3aKOH COXpAHEHHS MUMIYJIbCa, MPUHIUI CYMEPIO3UINHA CUJI, TPUHIUI PaBHOMPABHS MHEPIUATHHBIX
CUCTEM OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHMSI BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHEell KHHEeTHYECKON SHEPTUH TEIUIOBOTO ABMKEHHUS MOJIEKYII ¢ aOCOJIIOTHOM TeMIiepaTypoi, epBbIil
3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHHUs OJIIEKTPUYECKOro 3apsna, 3akoH Kymona, mpu 3Tom
pa3nanyaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHHUE U YCIOBHS (TPaHUIIBL,
o0acTv) NPUMEHUMOCTH;

OOBSICHSTE OCHOBHBIC TPUHITUIIBI JICHCTBUS MAaIIWH, MPUOOPOB M TEXHUYCCKUX YCTPOMCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBITIONHATh OKCIEPUMEHTHl IO HCCIENIOBAaHUIO (DM3MUECKUX SIBICHUW U TPOIECCOB C
HCIOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX M3MEPEHUHU, MpU 3TOM (OPMYyIUpOBATH Mpodiemy/3anady U
TUTIOTE3y Yy4eOHOrO OKCIIEPUMEHTa, COOMpPAaTh YCTAaHOBKY W3 TMPEIIORKEHHOTO O000pYyIOBaHUS,
MIPOBOMTH OMBIT U (OPMYTUPOBATH BHIBO/IBI;

OCYIIECTBISITh MPSIMbIE M KOCBEHHBIE M3MEpPEeHHs] (DU3MUECKUX BEIWYHH, MPU 3TOM BHIOMpATh
ONTHUMAJIBHBIA CIOCOO HU3MEPEHHs] U UCIOJb30BaTh W3BECTHBIE METOJIbI OLEHKH MOrpeurHocTei
N3MEPEHMUI;

WCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3HMUECKUMU BEIMYMHAMH C HUCIHOJIB30BAHUEM MPSMBIX
W3MEpEHUll, MpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHPOBATh pe3yabTaThl MOJYYCHHOMN
3aBHUCHUMOCTH (PU3UYECKHX BEIMYMH B BHJE TaONUI] U TpaduUKOB, JielaTh BBIBOJBI MO pe3yibTaTaM
HCCIIEIOBaHMUS;

coOMroaTh MpaBwiIa 0€30MacHOro TPyAa MPU MPOBEACHUH HCCIEIOBAHUN B paMKaxX y4eOHOTO
HKCIEPUMEHTa, Y4eOHO-MCCIIEJOBATEIIbCKOM W TMPOEKTHOW JEATENBHOCTH C  HCIIOJIb30BAaHHEM
WU3MEPHUTEIIBHBIX YCTPOUCTB | JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemats pacyE€THBIE 3a/laydl C SIBHO 3aJlaHHOW (U3WYECKOM MOJENbIO, MCIONb3ysd (u3NYecKue
3aKOHBI W MPUHITUIIBI, HA OCHOBE aHaJIN3a yCJIOBHs 3aJaYd BHIOUPATh (PH3UYECKYIO MOJEIh, BBIICISThH
¢du3nueckre BeTUIUHbBI U (HOpPMYITBI, HEOOXOTUMBIC IS €€ PelIeHUs, TPOBOAUTH PACUETHI U OIEHUBATH
PEAIbHOCTH MOTYYEHHOT'O 3HaYCHUS] PU3NUECKON BETMUUHBI;



pemaTh KadeCTBCHHbBIC 3a/layd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYMBYIO IICTIOUKY
paccyXJIeHH ¢ ONOpPON Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHS;

HCIIOJIb30BAaTh IIpHU PCHICHUHA y‘Ie6HbIX 3aaa4 COBPCMCHHBIC HHq)OpMaHHOHHBIG TEXHOJIOTUU IJIA
MOKCKA, CTPYKTYPUPOBAHUS, WHTEPHPETAIMUA M TPEICTABICHHUS YYeOHOH W HAyYHO-TIOMYJISPHOMN
uHpOpMAIIMY, TOJYYCHHON W3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AHAIM3HPOBATH IOJY4AEMYIO
nH(pOPMAIIHIO;

MPUBOAMUTH MPHUMEPHI BKIIAJA POCCUHCKUX M 3apyOEkKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETHUCCKUE 3HAHUS 1O (U3UKE B IMOBCETHEBHOW J>KMU3HU IS OOECIICUYCHUS
0e30MacHOCTH MpU OOpaleHuu C TpUOOpaMU M TEXHHUYECKUMHU YCTPOMCTBAMH, JUIS COXPaHEHUS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpYIIE C BBIIOJHEHHEM Pa3JIMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh pPadOTy
TPYIIIbI, PAMOHATIBHO PACHPEICIATh O00S3aHHOCTH W IJIAHUPOBATh JICATEIILHOCTh B HECTaHIIAPTHBIX
CUTyaluiXx, aJCKBAaTHO OLOCHHWBATh BKJIaJA KaXJI0ro N3 YYAaCTHHUKOB TIpPyIIbl B PCHICHUC
paccMaTpuBaeMoi POOIEMBI.

K koniy o0y4yenus B 11 kiaacce npeiMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
C(OPMHPOBAHHOCTh y O0YYAFOIIUXCS YMECHUH:

JIEMOHCTPHPOBATH HA MPUMEPaxX Pojb U MeCTO (HU3UKH B (HOPMUPOBAHUU COBPEMEHHON HAYYHOMH
KapTHHBl MHUPA, B Pa3BUTUHM COBPEMEHHOW TEXHUKH W TEXHOJIOTMH, B IIPAKTHUYECKOW ACSATEIBHOCTH
JIFOJICH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJENeN: TOUYSUHbIN dJIeKTPUIECKUn
3apsand, JIyd CBETa, TOYEYHBIII UCTOYHUK CBCTa, AJACpHAA MOACIIb aTOMA, HYKJIOHHasd MOJCJIb aTOMHOI'O
sJipa MpH pelieHny GU3NUECcKUX 3a1au;

pacmo3HaBaTh (hU3HUECKHE SBIEHHUS (Tpolecchl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKHU: OdIEKTpHUYEcKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHNYECKOE, MAarHUTHOC HeﬁCTBHﬂ TOKa, B3aHMOH€fICTBH€ MardmToOB, JJICKTPOMAarHuTHasd WHAYKIHA,
HeﬁCTBHG MAaroMuTHOro I1moOJid Ha HOPOBOJAHHUK C TOKOM H I[BH)KyuIHfICfI 3apsaa, SJICKTPOMArHuTHBIC
KojeOaHusT U BOJHBI, MPSIMOJIMHEHHOE pacCHpOCTpaHEHUE CBETa, OTpPaKeHUEe, MpeloMIICHHE,
unTepdepeHiys, Audpakuus U MOISpU3ALMsl CBETa, TUCHEepcUs cBeTa, (hoTodnekTpuueckuit dpdext
(botordexrt), cBeTOBOE aBlIeHWE, BO3HUKHOBEHHE JIMHEHMYATOrO CIIEKTpa aroMa BOJOPOJA,
C€CTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTUBHOCTD,

ONKCHIBATh W3YUYEHHBIE CBOWCTBA BeIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO TIPOBOJAMMOCTH PA3NUYHBIX CpPEI) M DIIEKTPOMArHUTHBIC sBIEHUS (TIPOIECCHI),
HCIIOJIB3Ys (bHSI/I‘IeCKI/Ie BCIIMYNHBI: SHCKTpI/I‘-IeCKI/Iﬁ 3apsaa, Cujia TOKa, J3JICKTPHYCCKOC HAIIPSXKCHHUC,
AIIEKTPHUYECKOE COIMPOTHBIICHHE, PAa3HOCTh MOTEHIMAJIOB, JJIEKTPOJABIKYINAs CHia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TOJs, cuia Awmrmepa, cuia JIopeHIa, WHIYKTUBHOCTb KATYIIKH, JHEPTHs
ANEKTPUYECKOTO ¥ MATHUTHOTO TOJIEH, IEPHO] M YaCcTOTa KOJIeOaHW B KOJIeOaTeTbHOM KOHTYPE, 3apsiI
M CWJIa TOKa B TIpoIlecce TapMOHUYECKHUX DIIEKTPOMATrHUTHBIX KojeOaHWd, (DOKYCHOE pacCTOSIHHE U
OINITHYECKad CuJjia JIMH3bI, IIPU OIIMCAHUU IPABUIIBHO TPAaKTOBATb q)HSI/I‘IeCKI/II\/’I CMBEICJT HUCITOJIB3YEMBIX
BEJIMYMH, UX OOO3HAYCHHS W €IUHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BCJIMYNHY C APYTUMHA BCIIMUUHAMMU,

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOIIECCHI, MUCTONB3Yys (U3NUECKUE BEIUYHHBIL:
CKOPOCTh 3JICKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPrUs M UMITYJIbC (OTOHA,
nepuoa mojgypacmaza, SHCPrud CBA3UM ATOMHBIX AOCp, IIPU OIMMMCAHUHW IIPABUJIBHO TPAKTOBATH
¢u3n4YecKUil CMBICII UCTOJIb3YyEeMbIX BEIUYMH, MX OOO3HAYCHUS W EIUHHIBI, YKa3blBaTh (HOPMYIIHI,



CBSI3BIBAIOIINE JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, BBIYHCISITH 3HAYCHHE
(U3HYECKON BETNINHBL;

aHAIM3UPOBATh (PU3NUECKUE MPOLIECCHI U SBICHHS, UCIIONb3Ysl (PU3UUECKHE 3aKOHBI M ITPUHIIMIIBL:
3akoH OMa, 3aKOHBI TIOCJIEJIOBATEILHOTO M IMAPAJUICIBHOTO COCIMHEHUS TPOBOIHUKOB, 3aKOH JKOyIsi—
JleHnia, 3aK0OH JIEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH MPSMOJIHMHEHHOTO PacIpOCTPAHEHHS CBETA, 3aKOHBI
OTpaXCHUS CBETa, 3aKOHBI MPEJIOMIICHHS CBETa, ypaBHeHWe ODWHITelHa mis (orodddexra, 3aKoH
COXpaHEHHSI SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAaHEHHS AIEKTPUIECKOTr0 3apsijia, 3aKOH
COXpaHEHHS MACCOBOT'O YHMCIIA, TIOCTYJIAaThl bopa, 3aKOH pauoakTUBHOTO paciaia, MpH 3TOM pa3indarhb
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAKCHHUE U YCIOBUS (TPaHUIBI, OOJIACTH)
NPUMEHUMOCTH;

OIPECISITh HApaBJIICHHE BEKTOpa WHIYKIUH MAarHUTHOTO MOJIsI TPOBOJHHKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopena;

CTPOUTH M OTKCHIBATH N300paKEHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH301;

BBINIOJIHATh OKCHEPUMEHTBI 10 HCCIICAOBAHUIO (DU3MYECKUX SIBICHHH W IPOIECCOB C
UCIIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX M3MEPCHUIl: TpU 3TOM (opMyinupoBarh mpodiiemMy/3anady u
THIIOTE3y Y4YeOHOro OKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO O0OpYAOBaHUS,
MIPOBOJIUTH OMBIT U (HOPMYITHUPOBATH BHIBOJIbI;

OCYIICCTBIISATh TPSAMbBIC M KOCBEHHBIC M3MEPCHUs (PM3MYCCKUX BEIUYUH, MPH TOM BBIOMpATh
ONTHMAJIBHBIA CIIOCO0 HM3MEPEHUSI M HCIOJIb30BaTh HM3BECTHBIE METOJBI OICHKH MOrPEIIHOCTEH
HU3MEpEHUI;

UCCIIeI0BAaTh 3aBUCHMOCTH (DM3MUYECKHX BEJIMYMH C WCIIOJNB30BAHUEM TPSIMBIX M3MEPEHHM: MpH
3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATh Pe3yJbTaThl MOJYYCHHON 3aBUCHMMOCTH (DU3UUECKUX
BEJIMYMH B BUJIC TAOJHUI] U TPaUKOB, JA€TaTh BHIBOIBI 110 PE3YJIbTATAM HUCCIICIOBAHUS;

coOmro1aTh MpaBuiia 0E30IMacHOro TpyJAa MpH MPOBENCHUH HMCCIEAOBAaHUN B paMKax y4eOHOTro
IKCIIEPUMEHTa, y4eOHO-HCCIICIOBATEIILCKOW W MPOSKTHOM JIEATETBHOCTH C  HCIIOJIB30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

peniath pacdyéTHhIC 3aJa4d C SIBHO 33JaHHON (DU3UYECKONW MOJIEINbIO, UCIONB3YsS (PHU3HYECKUE
3aKOHBI U TPHHIUITBI, HA OCHOBE aHAIM3a YCIOBHS 337a4d BHIOMpATh (GU3HMUYECKYIO0 MOJEINb, BBIICIATh
¢du3nyuecKre BENNYUHBI U (OPMYJIBI, HEOOXOAMMBIE IS €€ PEeLICHUSs, IIPOBOIUTH PacyEThl U OLIEHUBATH
PEaTBbHOCTH MOJYYCHHOTO 3HAYCHUS (PU3NIECKON BETUUNHBI;

pemiath KaueCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPCUUBYIO IICTIOUKY
paccyXIIeHHI C OTIOpO Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUESCKHE SBIICHHS;

UCIIOJIb30BATh TIPH PEIICHUU YYEOHBIX 3a/1a4 COBPEMEHHbBIC WH(POPMAIIIOHHBIC TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHHS, HHTEPHPETAUH W MPEJCTABICHHS Yy4eOHOH M HAydHO-TIOMYJISIPHOM
UHpOpMAIIMK, TIOJIYYCHHOW W3 PA3IMYHBIX HCTOYHHMKOB, KPUTHUSCKH AHAIM3UPOBATH IMOJYYaeMYIO
uH(pOpMaIINIO;

OOBSCHATH TPUHIUIIBI JISHCTBUS MAIllMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iHyaTh
YCIIOBUS UX 0€30MaCHOTO MCIIOIb30BaHHSI B TIOBCETHEBHOM KHU3HU;

MPUBOJUTH MPUMEPHI BKJIAa POCCUIUCKUX M 3apyOSIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYIKAIONIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHMS 1O (PU3MKE B MOBCEJAHEBHOM XH3HHM Uil OOECIICYCHUS
0e30macHOCTH TpH OOpamIeHHH ¢ TPUOOPaMU M TEXHHMYECKHMMH YCTPOWCTBAMHM, JJISI COXpPaHCHHUS
3II0OPOBBSI U COOITIOJICHHSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpene;

paboTath B TpyNIE C BBIIOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJICH, IUIAHHPOBATh padoTy
TPYIIIBI, PAlMOHAIBHO PACHPENCNATh OOS3aHHOCTH W IUIAHHPOBATh JEATENILHOCTh B HECTAHIAPTHBIX



CUTyaIlMsIX, aJeKBaTHO OIEHMBATh BKJIAJ KAKJIOTO W3 YYaCTHUKOB TPYMIbl B PEIICHUE
paccMaTpuBaeMoid MPOOIeMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHuepas3ae10B U
n/n TEeMIIPOrpaMMbl

KoanuecTBouacoB

Bcero

KonTposbHbIepadoThI

Paznea 1. PU3UKA U METO/JAbI HAYYHOTI'O IIO3HAHUA

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

11 ®u3uKa 1 METOABI HAYYHOT'O 5 bubnuorexa [JOK
' HO3HAHUS https://m.edso0.ru/7f41bf72
Hroronopazaeny 2
Paznen2. MEXAHUKA
bubmuorexa [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHEHHS] B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroronopasznery 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBIMOJIEKYJISIPHO- bubnnorexka [JOK
3.1 . 9 1
KMHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBITEPMOHHAMIKIL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS 5 bubnuoreka [IOK
' BeniecTBa. Pa3oBbie MEPEXOIBI https://m.edso00.ru/7f41bf72
Hroronopazneny 24



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

Paznen 4.9JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 DueKTpoCTatitia 10 https://m.eds00.ru/7f41bf72
4.2 [ToCTOAHHBIN NEKTPUUECKUI 12 bubnnoreka [JOK
' TOK. TOKM B pa3JIMuHbIX Cpeaax https://m.edso0.ru/7f41bf72
Hroromnopazaeny 22
PezepBHOeBpems 2
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

N KosnyecTBouyacon JIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer  KonrTpoabubiepador IIpakruyeckuepador
TEeMIIPOTrPaMMbI o0pa3oBaTebHbIEpeCyp
n 0 bl bI
Chl
Paznen 1.2JIEKTPOAUHAMHUKA
MaruauTHoerone. bu6mmoreka [IOK
1.1 11 1 3
DIIeKTpOMarHUTHASMHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroromnopazaeny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue u 9 1 bubmuorexa [JOK
' AJIEKTPOMArHUTHBICKOJICOaHU S https://m.edsoo.ru/7f41c97c
99 MexaHnyeckue u 5 1 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIEBOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroronopazneny 24
Pa3nen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OcCHOBBICTIEITUATTEHOUTEOPUUOTHOCUTEIEHO bubnuotexa [JOK
3.1 4 1
CTH https://m.edsoo.ru/7f41c97c
Uroronopazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1
DIICMCHTEIKBAHTOBOHONTHKIL 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenuearoma 4 bubnnorexka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOESIPO 5

Hroromnopazaeny 15

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK

5.1 https://m.edsoo.ru/7f41c97¢c

DJIEMEHTBIACTPOHOMHUH U acTPO(PHU3UKHU 7 1

Hroromnopazaeny 7

Paznes 6.OBOBIIAIOIIEE IOBTOPEHUE

bubmunorexa [JOK
6.1 OoobmaiomeenopTopere 4 https://m.edso0.ru/7f41c97c
Hroronopaszaeny 4
PesepBHOEBpeMs 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosaunyecTBouacoB
arams JJ1eKTPOHHBbIeNU(PPOBHICOOPA30B
n Temaypoka Be KoHTpo/bHBI IIpakTHYecKku A y P p P
YeHUus aTeJibHbIepeCcypChl

/ ero  epaboThI epaboThI
n

®usuka — HayKa O PUpOJE.

1 Hayunsie MeT(})’K bl HO?I,)HapHI/Iﬂ 1 bubmorexa LHOK
o A https://m.edsoo.ru/ff0c32e2

OKPY’KaIoIlero MUpa

Poab u mecTo pusuku B

) (hopMUPOBaHHH COBPEMEHHOMU 1 bubnnoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
MexaHnyeckoe ABUKEHHE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bubmuorexa [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEPHOEIIPAMOIMHENHOEIBUKE 1 bubnnoreka [JOK
HHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOETIPSIMOJIIMHEUHOE ] 1 bubnnorexka [JOK
BUKEHHUE https://m.edsoo.ru/ff0c372e

6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuHnelinoe qBUXKEHUE.

7 I[I]:I/I)KCHI/IC MaTepUaIbHOM TOUKH 110 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH



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

IIpuHLUII OTHOCUTENIBHOCTH

8 lNanunes. MHepunanbHble CUCTEMBbI bubmmorexa [JOK
' puu https://m.edsoo.ru/ff0c3be8
otrcyeta. [lepBoiiizakonHproTOHA
Macca tena. Cuia. [lpunnun
9 CyInepro3uiuu cuii. Bropoii 3akon bubmmorexa [JOK
yrep ' P . https://m.edsoo.ru/ffOc3be8
HreroTona nist MaTepuanbHOM TOUKU
Tperuii 3akon Herotona st bubnunoreka [JOK

10
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumia

11 TKECTI bu6mmoreka [IOK

' https://m.edso0.ru/ff0c3d00
[TepBasikocMHUECKasICKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koo dunment

13 Tpenus. Cuiia CONpPOTUBIICHUS TTPU bubnnoreka [JOK
NIBIDKECHUH TENa B JKUJIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpamaTelibHOE
JBIKEHUE a0COIIOTHO TBEPIOTO

bu6mmoreka [JOK

14 Tesa. MOMEHTCHUIIBI.

. https://m.edsoo.ru/ff0c41a6
[Ineqgocunel. Y cioBUApaBHOBECHUITBE
paoroTtena
NMnynbsc MmaTepualbHONM TOYKH,

15 CHUCTEMBI MaTepUATLHBIX TOYCK. bubnmoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
HUMITYJTbCa. PeakTUBHOCIBIKCHIE

16 PaGoTa 1 MOIIHOCTH CHJIBL. bu6nmoreka [JOK

Kunernueckas SHEPTHUA

https://m.edsoo.ru/ff0c4502



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

MAaTepHaIbHON TOUKH.
TeopemaoO6u3MeHEHUNKUHETHYECKO
W SHepruu

17

IToTrenumanpHas SHEpTHUsL.
[ToTeHunanpHas 3HEPIUsl yIpyro
neGopMUPOBaHHON NPYKUHBI.
[TorennuanpHasIHEPrUATENABOIU3H
MIOBEPXHOCTU3EMIIN

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

19

20

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MEHEHHEM MEeXaHMYSCKOM
SHEPIUU CUCTEMBI TEJl.
3aKOHCOXPaHCHUSIMEXAHUYECKOU
SHEpPruu

JlaboparopHnast pabota
«UccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEXaHUYeCKON
SHEPTUU Tella Ha IpUMepe
PaCTsKEHUS PE3NHOBOTO KIyTay

KonTponbHas padota no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIAPHO-KMHETUYECKON
Teopun. BpoyHOBCKOEIBUKEHHE.

Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep ABUKEHUS U
B3aMOJECUCTBHS YaCTUI] BEIIECTBA.



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

Mopenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. Konunuectso
Bemtectra. [locTositHuas ABoraapo
TennoBoe paBHOBecHE.
Temmnepatypa u e€ uamMepeHue.
[lIxanatemneparypllenbcus
WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas TeMIiepaTypa Kak Mepa
CpeHEW KUHETUYECKON SJHEPTUU
JBH>KEHUS MOJIEKYJL.
YpaBHenneMeHieneeBa-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akon/lanpToHa. I"a30BBIC3aKOHBI

JlaGopatopHnast pabora
«MccrnenoBanue 3aBUCUMOCTH
MEXy napaMeTpaMH COCTOSTHUS
Pa3peKEHHOTO ra3a»

I/ISOHpOHCCCH B UACAJIbHOM ra3c€ u
ux Fpa(I)I/IIIGCKOC MMPEaCTaBJICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJMHAMUYIECKON CUCTEMBI U
CIocoObI €€ M3MEHCHHS.
KonnuecTBoTemnots! u paboTa.
BHyTpeHHAI9HEPrUsi0JHOATOMHOTO
uJieaibHOTOra3a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bupasirenonepenaun

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

VY nenpHag TEINIOEMKOCTE BEIECTBA.
KonnyecTBO TEII0THI IpH

https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK

32
Terionepeaaye. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIMTIpOIIECC
33 [lepBblii 3aKOH TEPMOAMHAMMKY U bubmumoreka [IOK
€ro NPUMEHEHHE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporieccoB B
34 mpupoze. Bropoii 3akoH bubmmorexa LIOK
pupoze. BTop https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHI
35 [Tpunmun nevictBus u KI1/{ bubnmnoreka [JOK
TEIJIOBOM MalllMHbI https://m.edsoo.ru/ff0c600a
36  Iuxn Kapno u ero KIT/I
37 DKOJOTUYECKHETPOOIEMBITEIIIONHE
preTuKu
Oo6o0maromuit ypok
38 «MOJ‘II;[K J'II;III Has}{Ip ¢u3uka. OCHOBBI bubnuorexa LIOK
yop ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbHas padota no teme
39  «MonekynspHas ¢pu3nKa bubnuorexa LIOK
yop ' https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOITUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnuoreka [IOK
Hcnapenue u xurnenue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAs: U OTHOCUTEIbHAS
41 BJIAXKHOCTH BO3/IyXa bubmmorexa LIOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Hacsiennsiitnap
42 Tsépnoe teno. Kpucrammueckue u bubnnorexa [JOK

amop¢HbIe Tena. AHU3OTPOIHS

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

CBOWCTB KpHUCTAILIOB. Kuakue
KpUCTAJUIBI.
CoBpeMeHHbIEMaTepHalbl

[InaBnenue n KpUCTAIIU3ALIMSL.

43 VYV nenbHas TEII0Ta [IaBJIEHUS buGnnorexa LIOK
A : https://m.eds00.ru/ff0c6708
Cybnumarust
bu6mmoreka [IOK
44 Yy o
papHEHHETCIIToBOTobaIarca https://m.edsoo.ru/ff0c6820
DiexTpu3anus Tell. DIeKTPUIECKUN
45  3zaps pI[BaIIIm a DJIEKT I/ITII;CKI/IX bubmmorexa [JOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsi0B
IIpoBOAHUKH, TUIIEKTPUKH U
46 H(I))JI HOBO HIfKI/I 3aK(I))H bubmmorexa [IOK
YHpOBOZ ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs AJIEKTPUUIECKOTO 3apsiaa
BsaumogeiicTBue 3apsaaoB. 3aKOH
47 K JIOHaHToqeqHLIIZl;JIHeKT NYECKUH bubmmorexa [TOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpssk€HHOCTB DIIEKTPUYECKOro
nois. [IpuHnmn cynepno3suuuu bubnnoreka [JOK
48 N
JJIEKTPUYECKHUX ITOJIEH. https://m.edsoo.ru/ff0c6df2
JInHMMHANPSYKEHHOCTH
Pabota cui sanexkTpocTaTHieckoro
49 noxd. Ilorenmman bubmmorexa LOK
’ ’ https://m.edsoo.ru/ff0c6f00
PasHocThEIOTEHIINATIOB
IIpOBOMHUKH M TUDIEKTPUKU B
50 3J'IpeKT I(I)CTaTI/ILIeHCKOM nor;e bubmnorexa [IOK
P ) https://m.edsoo.ru/ff0c7018
JInIeKTprudecKasmpoOHUIIAeMOCTh
51  Dnexrpoémkocts. Konnencarop bub6nuorexa [IOK



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

52

DNEeKTPOEMKOCTD IIIIOCKOTO
KOHJIeHCcaTopa. DHepTus
3apsHKEHHOT0 KOHJIEHCAaTopa

https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

Jlaboparopuas pabota "N3mepenune
ANEKTPOEMKOCTH KOHJIeHcaTopa”

[IpuHIUI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
anmapara, CTpyMHOro IpHHTEpa.
DneKTpocTaTUYeCKas3alInTa.
3a3eMIICHHEIICKTPOITPHOOPOB

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cymiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
CornpoTuBieHHE.

3axkoHOMma yIsTydacTKaenu

[TocnenoBarenpHOE, TapaIETbLHOE,
CMEIIIaHHOE COEIMHEHNE
poBoAHUKOB. JIaboparopHasipaboTa
«M3yueHnecMemanHOroCoe IMHEHUS
PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

PaGota u moutHOCTH
AJIEKTPUYECKOTO TOKA.
3akon/xoyns-Jlenma

3akoH OMa 11t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKON LIETIH.
KopoTtkoe 3ambikanue.
JlabopaTtopHas pabota «3mepenne
OJIC ncToyHrKa TOKA B €T0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

BHYTPEHHETO COIPOTUBIICHUSD)

DNeKTpOHHAas TPOBOIUMOCTh
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD

59
COIIPOTHBIICHUS] METAJIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTh

60 DJIEKTPUYECKUI TOK B BAaKyyMe.

CBoiicTBa JIEKTPOHHBIX IMTYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs
Y MPUMECHAs MPOBOJIUMOCTb. bubnuorexa [JOK

61 .

CaoiicTBap—N-nepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBOTHUKOBHIETPUOOPHI

DNEeKTpUUECKUN TOK B pacTBOpax U

pacIuiaBax 3JIEKTPOJIMTOB. bubnuorexa [JOK

62
DJIEKTPOJIUTUYECKASIAUCCOIMALIMS. https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DNeKTPpUYECKHU TOK B razax.

63 CamocTosTebHBIN 1 bubnuoteka [JOK
HECaMOCTOSTENbHBINA pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DnexTpuueckue nprudopsl U
YCTPOWCTBA U UX IIPAKTUYECKOE bubnnoreka [JOK

64
MPUMEHEHHUE. https://m.edsoo.ru/ff0c86fc
[TpaBunaTeXxHUKNOE30MACHOCTH
O0600marmuitypok bubnmoreka [JOK

65
«NEKTPOIUHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

. bubmuorexa [JOK

66 = «Onektpocratuka. [locTosHHBII

AJIEKTpUYECKUN TOK. TOKkM B

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pa3IMyYHBIX Cpeaax»

PezepBubiii ypok. KonTposbHas

bu6mmoreka [IOK
o7 ]'g‘>a60Ta HO TEME " 1 https://m.edso0.ru/ff0c8c56
DneKTpoANHaAMUKA
PesepBHblitl ypok. O6061maromui bubmmoreka [JOK
68 1
ypok no teMaMm 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

Ne KosmuecTBouacos
n  Temaypoxa Bee  Komrpommmbre Mparrmeckie Haram3yd = DueKTpoHHbIeHU(POBHIEOOPa30BAT
eHHS eJIbHbIepecypcehl

/ ro padoThI padoThI

n
[TocTostHHBIE MATHUTHI U UX
B3auMojieiicTBue. MarauTHoe
nosie. Bektop MarHuTHON 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c9778
WHIYKIUU.
JIMHUMMAarHUTHOMMHAYKIUH
MarnuTtHoO€e 1oJje IPOBOJHUKA
¢ Tokom. OmbIT Dpcrena. 1 bubnnoreka [JOK
BzaumopeiicTBre npoBOIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaboparopHas paboTa
((I/I3yEeHI/IIZ Mal“I:II/ITHOFO 10JIA 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe

KaTYIIKA C TOKOM)
JlelicTBME MarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTtopHas pabora 1 1 bubnuoreka [IOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
JBUKYLTYIOCS 3apSyKEHHYIO 1 bubnuorexa [IOK
yactuily. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
Pa6ota cunsl Jlopeniia



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DIIeKTpOMarHuTHasE WHYKITHUS.
IToTok BeKTOpa MarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHON
nHaykiuu Papanes
JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
AIEKTPOMArHUTHOW UHTYKITUI)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHYKIIUU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKHU €
TOKOM.
DIIEKTPOMarHUTHOETIOJE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpomucTBa U ux
MIPUMEHEHHUE: TTIOCTOSTHHBIC
MarHuThl, 3J1€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPUTEIHN 3JIE€MEHTAPHBIX
YaCTUL, HAYKIIMOHHAS T€Yb
O6o0maromuii ypok
«MarHuTHoe€ 1ojJe.
DNIEKTPOMarHuTHasE UHIYKITUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarsauTtHoe 1ose.
BHCKTPOM&FHI/ITH&?H/IH,ZIYKHI/ISI»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MepHOa MaJBIX KOJICOaHMA
rpy3a Ha HUTH OT JJIMHBI HUTH
U MaccChl Tpy3a»

14

15

16

17

KonebarenbHbIi KOHTYD.
CBoOoiHBIE
3HeKTpOMaFHI/ITHI)I€ KOHG63.HI/I$[
B UJCaJIbHOM K0JIeOaTECIEHOM
KOHTYpE.
AHAJIOTUAMEKTYMEXaHUICCKU
MH H
3JIEKTPOMArHUTHEIMHKOJICOaHH
MU

®opmyna Tomcona. 3akoH
COXPAHEHUS JHEPTUU B
u7eanbHOM KollieOaTeTbHOM
KOHTYpe

[Ipencrasienue o 3aTyxaromux
KoseOaHusX. BeIHyKIeHHBIE
MEXaHHYECKHE KOJIcOaHus.
Pe3onanc.
BriHYX1€HHBIEIEKTPOMArHUT
HBIEKOJIEOAHUS

IIepeMeHHBIH TOK.
CunyconganbHbIi
[IEPEMEHHBIN TOK. MOITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U IEUCTBYIOIIEE
3HAYE€HHE CHJIBI TOKA U
HaIPSOKEHUS

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
noTpebeHue IEKTPUUECKOM
SHEPruun

19

VYCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTopa
IIEPEMEHHOTI0 TOKA, JIMHUN
JJeKTponepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE
anekTposHeprun. Kynerypa
UCIIOJIb30BaHUs
3JIEKTPOIHEPIUU B
[IOBCEHEBHOM KU3HU

21

22

MexanndecKkre BOJHEI,
YCJIOBHS pacTIpOCTPAHECHHS.
Ilepuon. Cxopoctb
pacupocTpaHeHus U JUIMHA
BOJHBL [lonepeunsie n
MPOJI0IbHBIEBOJTHBI

3Byk. CKOpOCTH 3BYKa.
I'poMKoOCTE 3BYKA.
Bricotarona. TemOp3Byka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

BHGKTPOMaFHI/ITHI)Ie BOJIHBI, UX

bu6mmorekxa [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOMCTBA U CKOPOCTb.
[Ixana’neKTpOMarHU THBIXBOJI
H

https://m.edsoo.ru/ffOccfe0

[IpuHIMIIBI paANOCBA3U U

24 TeneBueHus. Pa3Butue
CpeACTB cBsA3U. Pannonokamnus

o5 KoHnTtposbHas padota bubnnoreka [HOK
«KonebaHust v BOIHbBI» https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe

26 pacrnpocTpaHeHHE CBETa B bubnuorexa [JOK
OHOpOIHOM cpefe. ToueuHblid https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
OTtpaxeHue cBeTa. 3aKOHbI

97 oTpaxeHnus cera. [loctpoenue bubnuorexa [JOK
n300pa’keHHi B TNIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceera. [lonHoe

28 BHYTPEHHEE OTpaKCHUE. bubnnoreka [JOK
IIpenenpHbIN yroJi MOIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKEHUS
JlaGopaTtopHnast pabota

29 «M3mepeHne moka3aTest bubmorexa LHOK

https://m.edsoo.ru/ff0cd67a

MIPEJIOMJIEHUS CTEKIIA»
JInn3sl. [TocTpoenne

30 M300paKeHUI B TUH3E. bubmuorexa [IOK
®opmyiia TOHKOW JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI

31 JlaGoparopHas paboTa



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«H/ccinenoBanue CBOUCTB
M300paKCHHUH B JIMH3AX»

Hucniepcust cBera. CiiosXHbIM
coctaB Oenoro cBeta. L[BerT.

32 JlaboparopHas paboTa
«Habnronenue aucrnepcun
CBETa»
HNuteppepennns ceera.

33 I[I/I(bpl?d?iuiﬁ cBeTa. bubmorexa LHOK

N https://m.edsoo.ru/ffOced22

JudpaknuoHHas pemeéTka

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U

35 YCTPOMCTBA U YCIIOBUS MX
6€3011acCHOr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH

36 KJIACCMIECKONW MEXaHUKH. bu6mmoreka [IOK
ITocTynaTel cnenuanbHOU https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEIHFHOCTHU
OTHOCUTEIHHOCTD

37 OJITHOBPEMEHHOCTH. bubnuoteka [JOK
3ameyieHne BpEeMEHH U https://m.edsoo.ru/ffOcfa42
COKpAIlleHUE JITTHHBI
OHeprus ¥ UMITYJIbC

38 PENSITUBUCTCKON YaCTHUIIBI. bubmuorexa [IOK
CB43b MaccChl C SJHEPTUEH 1 https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTHUSIIOKOS

39 KonTponbras padora «OnTuka. bubmmorexa [JOK

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OcHOBBI cIELIMANIBHOM Teopun

OTHOCUTEIILHOCTH

40 ®otonbl. Dopmyna I1nanka. bubnnoreka [HOK
DHeprust 1 UMITYIJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 10K

nOJINOTEKA

41 .0 A.T.
orospdexra. Onprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra.

VYpaBHeHHEe DWHINTECHHA 1S
42 Q)(leoa dexra A bu6mmoreka [IOK
' https://m.edsoo.ru/ff0d015e
«KpacnHasrpanuma
doTtoarpdexra
Hasnenue cera. OnwiThl I1. H.
43 TeGenena bu6mmoreka [IOK
ACBa. . https://m.edsoo.ru/ff0d04a6
XUMHYECKOCACHCTBHECBETA
TexHu4eckue ycTponcTsa u
MpaKTUYECKOe TPUMEHEHHE:

44
dboTorneMeHT, POTOIATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
Pemenue 3agad mo reme

45 «DJIeMEHThI KBAHTOBOI bubmorexa HOK

https://m.edsoo.ru/ff0d0302
OIITHIKH
Mogens atoma TomcoHa.

46 OmneiTer Pesepdopaa mo bubnmoreka [JOK
pACCEesTHUIO 0-YaCTHII. https://m.edsoo.ru/ff0d091a
[InmaneraprasiMoenpaToMa

47 ITocrynateibopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

W3nyyenue u nornouexHue
($hOTOHOB Mpu Mepexojie aroma
C OJTHOTO YPOBHS DHEPIHH Ha
JIpyroi. BuasiciekTpos

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BouiHOBBIE CBOMCTBAYaCTHIL.
Bounsl ne bporis.
KopmnyckynsipHo-BOJIHOBO#
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPE/ICIICHUIO COCTaBa
PaAMOaKTHBHOTO U3TYYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anb(da-, 6era-,
raMmma-us3JIyuCHUs. Bnusnne
PAAOAKTUBHOCTH Ha KHUBBIC
OpTraHU3MBI

52

OTkpbITHE IPOTOHA U
HeliTpoHa. 3oronsl. Anbda-
pacraj. SJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
I'amma-usnydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsSi3M HYKJIOHOB B
anpe. SinepHsle peakuum.
SAnepuslii peaxtop. [IpoOremsl,
NEPCIEKTHBBI, SKOJIOTUICCKHE
ACIIEKTBHI SIJIEPHOM SHEPreTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTtkprITHE TO3UTPOHA. MeTOo b1

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

HAOJII0JIEHUS U pErUCTpalu
3JIEMEHTAPHBIX YACTHII.
KpyrnsriicTon
«DyH1aMeHTAIbHBIEB3aUMOEH
ctBus. EnquncTBodU3nYecKoit
KapTUHBIMUDPAY

Bun 3Bé3xHOro0 HeOda.
Co3zBesnusi, SpKue 3BE3IbI,
[JIAHETHI, UX BUJIAMOE
nBmkenue. ConHevHasicCHCTEMA
Connue. ConHeuHas
aKTUBHOCTB. MICTOYHHK
sHeprun CoJiHIIA U 3BE3]T

57

58

59

3BE3/bI, X OCHOBHBIE
XapaKTePUCTHKH.
3BE3ALITIaBHON
MOCJICA0BATEILHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIe MPeCTaBICHUS
0 MPOUCXOXKICHUH U HBOIOLIUU
CounHna u 3BE37

Mieynsiii [1yre — Hama
I"'anaktuka. Ilonoxxenue u
npmkenue CoaHIa B
I"anaktuke. I'amakTuKy.
UEpHbieAbIphI B AApaXTATAKTHK

Bcenennas. Pazberanue
rajnaktuk. Teopus bonsiioro
B3pBIBA.




PenukroBoensnyuenue.Merara
JIaKTUKA

60

61

62

63

64

65

66

Hepemenusienpo01eMplacTpoH
OMHH

KonrponbHas padora
«DNIEMEHTBI aCTPOHOMUH U
acTpou3uKm»

O6o6maromuii ypok. Ponb
(GU3UKY U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON
1 ATHYECKOH cdepax
JIeSTECIILHOCTH YeJIOBEKa

O6o6maromuit ypok. Posib u
MECTO ()U3HKHU M aCTPOHOMHUH B
COBPEMEHHOMN HAy4YHOU
KapTHUHE MHUpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(dbopmMHupoBaHUU
npecTaBiIeHui o Gpu3nIecKoi
KapTHUHE MHUpa

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPaA B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUN O IPUPOJIE
PesepBHbIil ypok. MarautHoe
noJie. JJIEeKTpOMarHuTHas




WHIYKLIUS

Pe3epBHblii ypok. OnTuka.
67 OCHOBBI CHIEIIMATILHON TEOPUHU
OTHOCUTEJIBHOCTH

Pesepnbiii ypok. KBanToBast
68 busrKa. DIeMEHThI
ACTPOHOMHUU U aCTPOPUUKH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

1

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






