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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma no ¢uznke 6a30BOro ypoBHsI Ha YPOBHE CpeJHEro olmiero oo0pasoBaHus pazpadboTaHa
Ha OCHOBE MOJIOKEHNUH U TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl,
npeacraBieHHbx B PI'OC COO, a Taxke ¢ yuérom ¢enepanbHol pabodell mporpaMMbl BOCHUTAHUS U
KOHIICMIIMKM TpErnoiaBanus ydeOHoro mnpenmera «®usukay B 00pa30BaTEIbHBIX OPTaHU3ALUIX
Poccwuiickoit denepanny, pealn3yOIX OCHOBHBIE 00pa30BaTelbHbIE TPOrPaAMMBEI.

Conep:kaHue mporpamMmbl 1Mo (U3HMKe HampaBieHO Ha (QOPMUPOBAHWE ECTECTBEHHO-HAYYHON
KapTHHBI Mupa oOy4atommxcs 10—11 xiaccoB npu oOyuennn nx ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO nojxoa. [Iporpamma o ¢usuke coorBercrByer TpedoBanusm GI'OC COO
K INIAaHUPYEMBIM JIMYHOCTHBIM, NPEAMCTHBIM W METAIIPpECAMCTHBIM pE3yJibTaTaM 06y11eH1/151, a TaKXKeE
YUUTHIBAET HEOOXOIUMOCTh peaM3alliil MEXIPEAMETHBIX CBsi3eld (PH3MKH C €CTECTBEHHO-HAYYHBIMHU
y4eOHBIMU TpeAMeTaMu. B Hell onpenensroTcss OCHOBHBIE LIENH M3Y4eHUs (U3UKK Ha YPOBHE CPEIHEro
obmero oOpa3oBaHMs, IUIAHUpPYEMBIE pe3yJlbTaThl OCBOGHHS Kypca (HU3MKH: JIMYHOCTHBIE,
MeTaIpeIMeTHbIE, TpeAMETHBIE (Ha 6a30BOM ypOBHE).

[IporpaMma o pusuKe BKIFOYAET:

e IUIAHHPYEMbIE PE3YJIbTaThl OCBOCHMsI Kypca (H3WKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE

MIpEIMETHBIE PEe3YyIbTATHI IO TOAaM O0yUIEHUS;

e cojiepkaHue yueOHOro npeamera «Du3nkay 1mo rogaM o0ydCHHSL.

Odusznka Kak Hayka O HambOoiee OOIMMX 3aKOHAX MPHUPOABI, BBICTyNMas B KadecTBE y4eOHOTO
IpenaMera B IIMKOJIE, BHOCHT CYIIIECTBEHHBIM BKJIQJ B CHCTEMY 3HAHUH 00 OKpY)KAIOIIEeM MHUpE.
konpHBIN Kypc (QU3MKH — CHCTEMOOOPA3YIOMIMK JJISi €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEIMETOB,
MTOCKOJIBKY (pr3MvecKre 3aKOHBI JIeKAT B OCHOBE IIPOIIECCOB U SIBICHUH, M3yYaeMbIX XUMHEH, ONOOrHel,
(dusnueckoii reorpaduecii u actpoHoMuei. Vcnonp3oBaHue 1 aKTUBHOE IIPUMEHEHHE QU3HYECKUX 3HAHUH
olpenenser XapakTep M pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOTHHA B cepe SHEPreTHKH, TPaHCIOPTa,
OCBOEHHSI KOCMOCA, IOJIydE€HHUS] HOBBIX MaTepuajoB C 3aJaHHBIMH CBOWCTBaMH W JAPYrux. M3ydeHue
(hM3UKM BHOCHT OCHOBHOM BKJIaJ B () OPMUPOBAHUE €CTECTBEHHO-HAYYHON KaPTHHBI MUPa 00yUaIOMINXCS,
B ¢opMHpOBaHNE YMEHHH NPUMEHSATh HAyYHBIH METOJA IO3HAHWS TPH BBIIOTHEHWH WMH Yy4eOHBIX
HCCIEIOBaHUMN.

B ocHOBY Kypca pusuku asst ypoBHS CpeqHero o0Iero oopa3oBaHus MOIOKEH PSJT UAEH, KOTOpPBIE
MOYKHO paccMaTpUBaTh KaK MPUHIIHAITEI €0 TTOCTPOSHHUSL.

Hoes yenocmumocmu. B COOTBETCTBUM € HEW KypC SBIISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJIEpXUT MaTepual W3 BCEX pa3AenoB (M3WKH, BKIIOYAET KaK BOIMPOCHI KIACCHYECKOW, TaK W
COBPEMEHHOHN (hYH3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (GU3WKH OOBENWHEH BOKPYT
¢msmueckux Teopuil. Bemymmm B Kypce sBisiercss (GOpMHUpOBaHWE TPEACTABICHUH O CTPYKTYPHBIX
YPOBHSX MAaTEPUH, BEIIECCTBE U TIOJIE.

Hoes eymanumapuzayuu. EE peanmszamusi TpeAronaraer HCIOIb30BaHHE TyMaHHUTapHOTO
moTeHIrana GU3NIECKON HayKH, OCMBICIICHHE CBSI3H Pa3BUTHUS (PU3UKHU C PA3BUTHEM OOIIECTBA, a TAKXKE
C MHPOBO33PEHYECKIMH, HPABCTBEHHBIMU U 3KOJIOTUIECKUMHU MPOOTIEMaMH.

Hoesn npuxnaonoii Hanpagrennocmu. Kype hr3uku npearnonaraer 3HaKOMCTBO C ITUPOKAM KPYTOM
TEXHUYECKUX M TEXHOJIOTMUYECKUX MPHIIOKEHIH U3YYeHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercsi IOCPEICTBOM BBEICHUS SJIEMEHTOB COZIEPIKaHMSI, TTOCBSIIEHHBIX
AKOJIOTUYECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a
TaKKe 00CYXIeHHS MPoOIIeM PaIMOHAIEHOTO TIPHPOJIOTIONBE30BAHUS M SKOJIIOTHIECKOH Oe30IacHOCTH.

CTep>XKHEBBIMHU DIIEMEHTaMH Kypca ()M3WKH Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHUS SIBISIOTCS
¢usnueckne teopun (HOpMHPOBAHUE MPEACTABICHUH O CTPYKTYpE HMOCTPOCHHUS (U3NUECKOH TEOpHH,
ponu GyHIAaMEHTAIBHBIX 3aKOHOB W MPUHIIMIIOB B COBPEMEHHBIX MPENCTaBICHUAX O TMPUPOE, TPAHUIIAX
MPUMEHUMOCTH TEOPUH, AJIsl OIMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).



CHCTEMHO-/ICATEILHOCTHBIM TMOMXO0A B Kypce (HU3UKU peanusyeTcs Npexae BCero 3a Cuér
OpPTaHM3AIMY SKCIICPUMEHTAILHOU JISITEILHOCTH o0yuarommxcs. s 6a30Boro ypoBHs Kypca (GPU3HKH —
3TO UCIMOJb30BAaHUE CUCTEMbI (DPOHTATBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padoT,
KOTOpBIC B Mporpamme Mo (u3uKe OObEIUHEHBI B OOIIMN CIHMCOK YYCHUYECKHX MPAKTUYCCKUX PadoT.
BrigeneHue B yka3aHHOM TEepEYHE JabOpaTOPHBIX pabOT, MPOBOAMMEBIX i KOHTPOJS M OICHKH,
OCYLIECTBIIECTCS YUaCTHUKaMHU 00pa30BaTENbHOrO TMpoIiecca UCXOAS U3 OCOOCHHOCTEH TUIAHUPOBAHMS U
ocHanieHus kaOuHera ¢(usuku. [Ipm 3rom oOecreumBaercs OBJAZCHUE OOYYAIONIMMUCS YMEHUSIMHU
MMPOBOANUTL KOCBCHHBLIC M3MEPCHUA, UCCICAOBAHNA 3aBHUCHUMOCTEMN (1)I/I3I/I‘-ICCKI/IX BCJIMYMH U ITOCTAHOBKY
OIIBITOB IO MPOBEPKE NPCAJTOKCHHBIX I'MIIOTES.

Bomnpiioe BHMMaHUE YACTIACTCA PCHICHUIO paC‘-IéTHI)IX N KAa4YC€CTBCHHBLIX 3aaay. HpI/I 9TOM JIsA
pacuéTHBIX 3aJay IMPUOPUTETOM SIBISAIOTCS 3a7aud C SIBHO 33JaHHOM (PM3UYECKOW MOJEINbIO0,
MO3BOJISIONIME TPUMEHATh M3yYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, Tak U
HUHTErpUupys 3HAHUA U3 PA3HBIX Pa3JaCiioB. }IJ'ISI KaQUCCTBCHHBIX 3aJla4 IPUOPUTETOM ABJIAIOTCA 3a/IaHUA Ha
OOBSICHECHHUE TPOTECKAaHUS (U3UYECKUX SIBJICHUH M TIPOIIECCOB B OKPYKAMOIIEH JKU3HHU, TpeOyrolue
BBIOOpa (DU3MUECKON MOJICIHN ISl CUTYAIMK [IPAKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC COO x MaTepuaibHO-TEXHUYECKOMY OOECIICUCHUIO
yaeOHoro mpoiecca 0a30BbIi YpOBEHb Kypca (DM3UKH Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHUs I0JKEH
M3y4aThCsl B YCIOBUAX MPEIMETHOro KaOnHera (U3WKH WM B YCIOBUSAX WHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB  €CTECTBEHHO-HAYYHOrO IMKiIa. B kabOuHere GU3MKM JOMKHO OBITh HEOOXOAMMOE
J1a00paTopHOE 00OpYAOBaHME i BBINOJHCHUS YKA3aHHBIX B IMPOrpaMMe M0 (PU3UKE YYECHHUECKUX
MPaKTHYECKUX PadOT U AEMOHCTPAIIMOHHOE 000PY/I0BaHHUE.

JleMoHCTpaInoOHHOEe 000pya0oBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHHUMAJIBHOM
JOCTATOYHOCTH W OOECIICYMBAET TOCTAHOBKY IEPEUYMCICHHBIX B TpOrpaMMme M0 (QH3MKE KITFOYEBBIX
NEMOHCTpAllMii  JUIsl  WMCCIEeNOBAHMS H3YYaeMBIX SBIEHHH ¥  TPOLECCOB, OMIHUPUYECKUX U
(hyHIIaMEHTaIbHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe oOopyaoBaHWE ISl YICHHYECKHX IPAKTHUICCKHX paboT Qopmupyercs B BHAC
TEMaTHYECKUX KOMIUIEKTOB M OOEcleYnBaeTcss B pacyére OJHOr0 KOMIUIEKTa Ha JABYX OOy4aloIIMXcCs.
TemaTudeckre KOMILIEKTHI JIA00OpaTOPHOr0 000pYIOBAaHUS JIOJDKHBI OBITh MIOCTPOCHBI Ha KOMITJICKCHOM
WCIIOJIb30BAaHIH aHAJIOTOBBIX U MHU(POBBIX MPHOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPHUTEIHHBIX CHCTEM B
BHJIC TN (PPOBBIX 1aO0OpaTOPUHA.

OCHOBHBIMH LIEIAMHA W3y4eHUs (HU3NKH B 00IIEM 00pa30BaHUH SBISIOTCS:

e (hopMupOBaHHE WHTEpECa W CTPEMIIEHUS OOYJarOMHUXCS K HAYYHOMY HW3YUEHHUIO TPUPOJIEI,

Pa3BUTHE UX HHTEIEKTYaJIbHBIX H TBOPYECKIX CIIOCOOHOCTEH;

e pa3BUTHE TMpPENCTaBIGHWH O HAyYHOM  METO/A€ TMO3HaHus W (opMupoBaHme
HCCIIEIOBATENBCKOTO OTHOMIECHHS K OKPYKAIOIIAM SIBIICHHSIM;

e (hopMupOBaHHE HAYIHOTO MUPOBO33PEHUS KaK PE3yNbTaTa N3y4eHUS OCHOB CTPOCHHUS MaTepUHU
1 (yHIAaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHHI OOBSICHITH SIBICHUS C HWCIOIh30BaHWEM (PH3MYECKUX 3HAHUU U
HayYHBIX JI0KA3aTEeIbCTB;

e (hopMupoBaHHUE TIPENCTABICHUN O poiu (U3UKA U Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH W TEXHOJOTHIA.

Joctmkenue >Tux 1eneil odecrednBaeTcs pelieHneM CIEAYIONMX 3a7ad B MPOIecce U3ydeHUs

Kypca ()M3UKH Ha yPOBHE CPEIHEr0 00IIero oOpa3oBaHuUS:

e TIPHOOpETEHHE CHUCTEMBI 3HAHUH 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIFOYAs. MEXAaHHWKY, MOIEKYISIPHYIO (U3UKY, JJIEKTPOJUHAMHUKY, KBAaHTOBYIO (H3UKYy U
3JIEMEHTHI aCTPOPHU3UKH;

e (hopMupoOBaHHE YMEHHI NPUMEHSTH TEOPETHUECKHUE 3HAHUS JUIA OOBSCHEHHS (PUIUISCKUX
SIBJICHUH B IPUPOJIC ¥ JUTSI IPUHATHSI TPAKTHYECKUX PEIICHHUI B TTIOBCEHEBHOMN KU3HH,



e OCBOGHHE CIIOCOOOB PEIICHUS Pa3NUYHBIX 3a/Ja4 C SBHO 3aJaHHOH (M3HYECKOH MOJEINbIO,
3aj1a4, MOAPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3JaHHe (QU3MUECKOH MOJENH, aJeKBaTHOU
YCIIOBUSM 324U,

e TIOHMMaHuE¢ (U3MYECKMX OCHOB U TMPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTHYECKUX MPOIIECCOB, UX BIMSHUS HA OKPY>KAOIIYIO CPENY;

e OBJAJCHUE METOJAMH CaMOCTOSTEIBHOrO IUIAHUPOBAHUS W MPOBEICHUS (HU3HUSCKHUX
9KCIIEPUMEHTOB, aHaJM3a W UHTEPIPETAMH WHPOPMAIMU, ONPEACICHHs IOCTOBEPHOCTH
MIOJTy4YEHHOT'O pPe3yJbTaTa;

e CO3JaHHUE YCIOBUM JUIsI pa3BUTUS YMEHUN MPOEKTHO-UCCIEIOBATENbCKON, TBOPYECKOU
JIeSITENBHOCTH.

Ha usyuenue ¢usuku (0a30BbIli ypOBEHB) HA YPOBHE CPEAHEro OOIIEro 0Opa30BaHUS OTBOIUTCS

136 gacoB: B 10 xiacce — 68 yacoB (2 gaca B Hemenio), B 11 kimacce — 68 gacoB (2 gaca B HEEmIO).

[Ipemnaraemplii B mporpamMmme 1o (U3MKe IepeueHb J1abOpaTOPHBIX M IMPAaKTHUYECKUX padoT

SIBJIICTCSI PEKOMEHIOBAHHBIM, YUYHUTENb JIEIaeT BHIOOP MPOBEICHMS JIA0OPATOPHBIX PadOT U OIMBITOB C
y4ETOM UHAMBHUIYAJIbHBIX OCOOCHHOCTEH 00y4aromuxCsl.



COJEP)KAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®du3nka u MeT0AbI HAYYHOT0 MO3HAHNS
®uszuka — Hayka o mnpupoge. HayuHele MeTonapl NO3HAHUS OKpyXkarowmero wmupa. Poib

9KCIIEPUMEHTA U TEOPHH B MpOLIeCCce TTO3HAHUSI TPUPOABL. DKCIIEPUMEHT B (pH3HKe.

MonenupoBanue (GU3MUECKUX SBJICHUN U mporieccoB. Hayunbie runoressl. @usnyeckue 3aKOHBI U
Teopuu. ['paHULIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBHSL.

Ponps n Mecto ¢usnku B GOpMHUPOBAaHNH COBPEMEHHOW HAyYHON KapTUHBI MUPA, B TPAKTHUECKOMI
JIeATeIbHOCTH JIIOJIEH.

Lemoncmpayuu

AmnarnoroBsie ¥ IU(QPOBBIE U3MEPUTENBHBIE TPHOOPHI, KOMITBIOTEPHBIE TATYHUKH.

Paznen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe aBmxkenre. OTHOCUTENLHOCTh MeEXaHMYECKOro ABibkeHus. Cucrema oTcYéra.
Tpaekropusi.

[lepemerienre, cKopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepHaIbHOM
TOUYKH, WX MTPOEKITNU Ha OCH CUCTEMBI KoopAnHAT. CI0XKeHNe TIepEeMENIEHUH U CII0KEHNE CKOPOCTEH.

PaBHOMEepHOE M PpPaBHOYCKOPDEHHOE MPSMOJMHEHHOE JBW)KEeHHE. ['padukd 3aBUCHUMOCTH
KOOpAWHAT, CKOPOCTH, YCKOPEHMSI, TyTH U TIEPEMEIIIEHUS MaTepUAITbHONW TOYKH OT BPEMEHH.

CroOomHOE mageHue. Y CKOpeHre CBOOOTHOTO TTaACHHUS.

Kpuponuneitnoe asuxenue. JBUkeHHEe MaTEpUaIbHON TOYKHU 1O OKPYKHOCTH C MOCTOSIHHOW T10
MOIYJTIO CKOPOCTBIO. YTIIOBas CKOpPOCTh, JWHEHHAas CKopocTh. llepmopg m dwacToTra oOpalmieHus.
leHTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHUYeCKHe YCTPOICTBA M NPAKTUYECKOE NPUMEHEHHE: CIUIOMETP, ABUXKECHHE CHApSIOB,
LIETIHBIE U pEMEHHBIE NTEpeNayn.

Jlemoncmpayuu

Mopenp cucTemMsbl 0TCUETa, MIUTFOCTPALUsl KHHEMAaTHYECKUX XAPAKTEPUCTUK JBHKECHUS.

[IpeobpazoBanue IBMKEHUN C UCIIOIB30BAaHUEM ITPOCTHIX MEXaHMU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGumonenne nemxenus tena, OpOIMIEHHOTO MO YTJIOM K TOPU30HTY B TOPU30HTAJIHHO.

Wsmepenne yckopeHns cBOOOIHOTO MaeHNUS.

HanpagneHnue ckopocTy Opu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

N3yueHnne HepaBHOMEPHOTrO IBHIKEHUS C LENbIO ONPEACICHNU MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHHSI MEXAY MYTSAMHU, HPOWICHHBIMH TEIOM 3a IOCJIEAO0BATEIbHBIE
paBHbIE MPOMEXYTKH BPEMEHH INPU PaBHOYCKOPEHHOM JBW)XEHHHM C HAa4YaJIbHOW CKOPOCTBIO, PABHOU
HYJIIO.

N3yuyenune nBM>KEHHUS MIAPUKA B BSI3KOM KHIKOCTH.

Nzydenne nBmkeHus Tena, OpOmeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun ortHocutenbHocTH ['anmuies. IlepBolit 3akoH HproToHa. MHepuManbHBIE CUCTEMBI
orcuéra.

Macca tena. Cuna. IlpuHnun cynepnosunuun cwil. Bropoil 3akoH HeroToHa Ui MaTepHallbHOM
Touku. Tperuit 3akoH Hpr0TOHA 111 MaTepUanbHBIX TOUEK.

3akoH BcemupHoro Tarorenus. Cuna tsxectd. [lepBast KocMuueckast CKOpOCTb.

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

Tpenune. Buabl TpeHust (mokosi, cKoibkeHHs, kadeHus). Cuna tpeHus. Cyxoe tpenue. Cuia
TPEHUsI CKOJNBKEHUs U cuiia TpeHus nokost. Koaddunuent tpenns. Cuna conpoTUBICHUS IPH ABHKEHUH
TeNa B JKUAKOCTH WIIH rase.



[TocrymarenpHOE ¥ BpalaTeIbHOE JIBUXKCHHUE a0COIIOTHO TBEPIOTO Tela.

MoOMEHT CHIIBI OTHOCUTENBHO OCH Bpatenus. [lnedo cumbl. Y cinoBust paBHOBECHS TBEPIOrO Tea.

TexHuueckre yCTpONCTBA W  MPaKTUYECKOE MPUMEHEHUE: MOAIIUIMHUKH, JBIKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBeHue nHEPLIU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CrnoxeHue cuil.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT Je(opMariiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U TIaJIEHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUSHUSI ¥ CKOJTBKCHHUSI.

VYcnoBus paBHOBecus TBEPIOro Tena. Bujbsl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

Nzydenue npmxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3NHOBOM 00pasIie, OT
ux aedopmaruu.

HccnenoBanue ycinoBUil paBHOBECHUS TBEPJIOTO TEJIa, UMEIOIIETO OCh BPaILIEH Usl.

Tema 3. 3aKoHbl cCOXpanenus 6 MexaHuKe

NmMmmynsc MaTepuanbHOW TOYKK (Tena), CHCTEMBI MAaTEPHANBHBIX TO4YeK. MMIymbCc CHIIBI |
W3MEHEHHE UMITYJIhCa Tela. 3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE TBUKCHHE.

Pabora cubl. MOITHOCTD CHJIBL.

Kunerndeckast sHepTrus MaTepruaabHOU TOYKH. Teopema 00 N3MEHEHNH KMHETHIECKON YHEPTHH.

[MorennuanpHass SHeprus. [loTeHIMANbHAS BHEPTHS YIOPYro JaeOPMHPOBAHHON MPYKHHBL
[lorennmanpHas YHEPTHS TeNa BOIMU3H MTOBEPXHOCTH 3eMITH.

[ToTenmuanpHbIe ¥ HEMOTEHITNAIBHBIE CIITBI. CBSA3b pabOTHI HEMTOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHWYEeCKOW PHEPTUH CUCTEMBI Tell. 3aKOH COXPAaHEHHSI MEXaHHMIECKON YHEPTHH.

Ynpyrue u Heynpyrue CTONKHOBEHUS.

TexHu4YecKre yCTPOUCTBA U MPAKTUYECKOE PUMEHEHHE: BOJIOMET, KONEP, NPY>KUHHBINA MUCTOJIET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aK0H COXpaHEHUS NMITYIIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon mOTEeHNIMATEHON PHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprie pabomul

Nzydenne abcomoTHO HEYIIPYTOro yIapa ¢ HOMOIIBIO JBYX OAMHAKOBBIX HUTSHBIX MasTHHKOB.

UccnenoBanne cBsi3u pabOTHl CHIIBI ¢ U3MEHEHHEM MEXaHWYeCKOH JHEpruH Tela Ha IpuMepe
pacTsKEHUS] PE3UHOBOIO KIyTa.

Pazpnen 3. MousekyasipHasi Gu3uKa M TEPMOAUHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJOXKEHUS MOJEKYJISIPHO-KHHETUYECKOH TEOpHH M WX ONBITHOE OOOCHOBaHUE.
BpoyHnosckoe neuxenne. Juddysus. Xapakrep IBMKEHHS W B3aMMOACHCTBUS YACTHIl BEIIECTBA.
Mogenu cTpoeHus Ta30B, JKUJKOCTEH W TBEPIBIX Teld W 00BICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE ATHX
mozeneil. Macca u pa3mepsl Mmonekyi. KonuuectBo BemiectBa. [locTosnnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana temnepatyp Llenscust.

Mopens wupneanbHoro rasza. (OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOU TEeopuu
WJeanbHOrO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpefHel KWHETHYECKOW JHEPIHH TEILIOBOT'O
nBrkeHus: yactun rasza. lllkana temmepatyp KenbBuna. ['a3zoBbie 3akoHbI. YpaBHeHUE MeHzaeneeBa—



Knaneiipona. 3axon lansToHa. M30mpolieccsl B HaealbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe mpeacraBieHUe U30MPOLECCOB: H30TEPMa, H30X0pa, H300apa.

Texuuueckne ycTpolCTBa U PaKTHUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbITHI, T0Ka3bIBAIOIINE AUCKPETHOE CTPOCHHE BeElIecTBa, (oTorpaduu MOJICKYd OpraHMYECKUX
COCIMHEHUM.

OnbIThl 10 T PY3UH KUAKOCTEH U Ta30B.

Mojenb 6pOyHOBCKOT'O JTBUKCHUS.

Mogens onbita lTepHa.

OnbIThI, JOKa3bIBAIOIIIE CYIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

Mogenb, WILTIOCTpUpPYIOLIas MPUPOAY NaBJIEHUS ra3a Ha CTEHKH COCYa.

OnBITHI, WILTIOCTPUPYIOIINE YPaBHEHHE COCTOSHUS HI€aTbHOTO rasa, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

Omnpenenenre Macchl BO3AyXa B KJIaCCHOM KOMHATe Ha OCHOBE M3MEpPEHHWH 00bEMa KOMHATHI,
JABJICHUS U TeMIIEpaTyphl BO3ayXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXKIY apaMeTpaMu COCTOSHUS pa3pekeHHOro rasa.

Tema 2. Ocnoebl mepmoOuHamMuKu

TepmoamHaMuYecKasi cucTeMa. BHYTpEeHHSS HEPTHsl TEPMOAMHAMHYECKOH CHCTEMBI U CIIOCOOBI
e€ m3meHeHnsa. KonnyecTBo TerioTel U padora. BHyTpeHH:sI 3HEprusi OMHOATOMHOTO HI€ATBHOTO Ta3a.
Buner Teruonepenaun: TEMIONPOBOIHOCTh, KOHBEKIINS, H3ITydeHHE. Y JefbHAs TEIUIOEMKOCTh BEIIECTBA.
KomnmuecTBo TenioTs! mpy Terionepeaaye.

[Monstue 00 aamabatHOM mpoiiecce. [lepBbiii 3aKOH TepMOAMHAMMKH. IIpHMeHEHHEe IEepBOro
3aKOHA TEPMOIMHAMUKH K H3omporeccaM. ['padudeckas nHTepIpeTanus padboThl raza.

Bropoii 3akon TepmomuHaMuKA. HeoOpaTUMOCTE TIPOIIECCOB B MIPUPOZE.

TemoBble MariuHbL. TIpUHIMIBL JCHCTBUS TEIUIOBBIX MainuH. IIpeoOpa3oBaHHs SHEPruud B
TEIoBbIX MamrHax. Koadduiment monaesHoro aedcTBus TermioBod MamuHbl. [ukn Kaphno um ero
KO3 () (PHUITUEHT MOIE3HOTO MEHCTBUS. DKOJIOTHIECKUE MTPOOIEMBI TEIIIIOHEPTETHKH.

TexHudeckne ycTpoHCTBAa M MPAKTHYECKOE MPHMEHEHHE: BUTATENh BHYTPEHHETO CrOpaHWs,
OBITOBOI XOMOMMIBHAK, KOHAUITHOHED.

Jlemoncmpayuu

W3menenne BHyTpeHHEH SHEPTHH TeNa IPU COBEPIIEHUH PabOTHI: BBUIET MPOOKH U3 OYTBHIIKHU MO
NECTBHEM CXAaTOro BO3MIyXa, HarpeBaHue od¢upa B JATYHHOH TpyOke TmyTéM  TpeHUs
(BHICOIEMOHCTPAITHS).

W3menenne BHyTpeHHEH SHEPTHH (TeMIIepaTyphl) Tena MpH TeIuIonepeaade.

OnbIT 10 aAMa0aTHOMY PACIINPEHUIO BO3IyXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOWHEI, TBUTATENS BHYTPEHHET'O CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

N3mepenne yneapHOU TEmI0EMKOCTH.

Tema 3. Azpezammnute cocmoanusa eeutecmea. MDazosvie nepexoont

[lapooOpa3oBanne u koHzaeHcarus. lcmapenne w kumeHue. AOCONIOTHasT W OTHOCHTENBHAS
BIIAXXHOCTh BO3AyXa. HacelmeHHblid map. YenpHas Temiora mapooOpa3oBaHus. 3aBHCHMOCTh
TEeMITepaTyphl KATICHHS OT JIaBIICHHUS.

Teépnoe Temo. Kpucrammdeckue u aMmop(HbIEe Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB. JKukue
kpuctaiuisl. CoBpeMeHHbIe MaTepuaibl. [InaBnenue u kpucrammm3anus. Y aeabHas TeryioTa IUTaBIIeHMs.
Cybnumartusi.

YpaBHeHHE TEeTUI0BOTo OanaHca.

TexHuueckrue yCTpoUCTBa U NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KAIOPUMETP,
TEXHOJIOTUU MOYyY€HUs] COBPEMEHHBIX MaTepPUAIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOI'HH.

Lemoncmpayuu

CBoiicTBa HACHIICHHBIX TAPOB.



Kunenune npy noHMXEHHOM JaBJIECHUU.

CriocoObl 3MepeHus BIaKHOCTH.

Habnronenue HarpeBaHus ¥ IJIaBJICHUS KPUCTAIUTMYECKOT'O BEIIECTBA.

JleMoHCTpanus KpucTasioB.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

N3mepeHne 0THOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DaexkTpoauHaMmuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauus Tel. OJeKTpuueckuil 3apsan. J[Ba Buaa siekTpuueckux 3apsnoB. [IpoBomHHKH,
JUBJIEKTPUKH U TIOTYIPOBOIHUKN. 3aKOH COXPaHEHHUS JIEKTPUUECKOTro 3aps/a.

B3aunmonetictBue 3apsigoB. 3akoH Kymona. TouedHBIH SJEKTPUUECKHHA 3apsi. DIEKTPHUECKOE
nosie. Hanpsk€HHOCTH 3i1ekTpudeckoro nous. [IpuHomn cyneprno3uinuu snekTpudeckux noned. Jlunun
HanpsHKEHHOCTH 3JIEKTPUYECKOTO TTOJS.

Pabora cun snekrpocratuueckoro mons. [lorennman. PaszHocts morteHnumanos. [IpoBogHuku u
TUBJIEKTPUKH B AJIEKTPOCTATHUECKOM Toiie. J{nanekTpruueckas mpoHUIIaeMOCTb.

Onextpoémkoctb.  KouaercaTop.  OIeKTpPOEMKOCTh  INIOCKOTO  KOHJEHCATopa. ODHEprus
3apsHKEHHOT0 KOHEHCaTopa.

Texnudyeckne yCTpoOCTBA U TNPAKTUYECKOE NPHUMEHEHHE: 3IIEKTPOCKON, 3IIEKTPOMETP,
3JIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE JIEKTPOIPUOOpPOB, KOHIAEHCATOp, KOMMPOBAIBHBINA ammapar,
CTPYHHBII IPUHTED.

Jemoncmpayuu

VYerpolicTBO M IPUHLMIL JAEHCTBUS IEKTPOMETPA.

B3anMopelicTBre Ha3IEKTPU30BAHHBIX TEIN.

DNEeKTPUIECKOE TONe 3apsKEHHBIX Tedl.

[IpoBOAHUKH B 3IEKTPOCTATHIECKOM ITOJIE.

DNeKTpoCcTaTHIECKast 3aIuTa.

JVDIEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.

3aBUCHMOCTB 3JEKTPOEMKOCTH TIOCKOT'0 KOHIEHCATOpa OT IUIOLIAAN TUTACTHH, PACCTOSHUS MEXTY
HUMH U TUDIIEKTPUYIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamopHwie pabomul

N3mepenne ek TpoEMKOCTH KOHAEHCATOpa.

Tema 2. llocmoannstit snexkmpuueckuii mokx. Toxu é paznuunvix cpeoax

ONEeKTpUYIEeCKHid TOK. YCIIOBHSA CYIIECTBOBAHUS JIIEKTPUUECKOro Toka. Mcrounmkm Toka. Cuna
TOKa. IToCTOSIHHBII TOK.

Hanpsxenue. 3akon OMa Jyist yuacTKa LEMH.

ONEeKTPUUYECKOE COIMPOTUBIICHUE. YIENbHOE CONPOTUBJICHHE BemecTBa. llocnenoBarenbHoe,
MapauieIbHOe, CMEIIAaHHOE COeIMHEHNE TTPOBOIHUKOB.

Pabora snexTprdeckoro Toka. 3akoH [xoymns—Jlennia. MOIIHOCTH JEKTPHIECKOTO TOKA.

ONEeKTPOIBHKYILAS CHIIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa AJis1 MONMHOU
(3aMKHYTOI) DIIeKTpHIecKoil enu. KopoTkoe 3ambIkanume.

DNeKTpoHHAs TPOBOAMMOCTH TBEPIBIX METAJUIOB. 3aBHCHMOCTH COIPOTHUBIICHUS METAJUIOB OT
TemrepaTypbl. CBEpXIIPOBOIUMOCTb.

ONeKTpUYECKUH TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HomynpoBoaanku. CoOCTBEHHAS ¥ TPUMECHas! TPOBOIUMOCTh TTONYITPOBOAHUKOB. CBOlicTBa P—N-
niepexona. [lomymnpoBofHUKOBBIE TIPUOOPEI.

ONEeKTpUYECKUH TOK B pacTBOpaxX M paciljiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHIECKAS TUCCOLUALUS.
OnexTponus.

OnexkTpudyeckuil TOK B Tazax. CaMOCTOSTENbHBIA W HECAaMOCTOSTENbHBIA paspsan. MomaHus.
[Tna3ma.



Texuuueckne YCTpOHCTBa W TNpPAKTHYECKOE NPUMEHEHHE: aMIIEpMETp, BOJBTMETP, peocTart,
HUCTOUYHUKU TOKA, 3JIEKTPOHArpeBaTeNbHbIe MPUOOPBI, 3IEKTPOOCBETUTENBHBIE HPUOOPHI, TEPMOMETP
CONPOTUBJICHUS, BaKyyMHBIH THOJA, TEPMHUCTOPHI M (POTOPE3UCTOPHI, IOJYNPOBOAHUKOBBIA IHO,
raJbBaHHKa.

Lemoncmpayuu

I/I3MCpCHI/Ie CHUJIBI TOKAa U HAITPAKCHUA.

3aBUCHUMOCTD COIIPOTUBJICHUS TUJIMHAPUYCCKUX IMPOBOAHUKOB OT AJIMHBI, IJIOIIAAW IMTONCPEUHOIO
CCUCHHUS U MaTepHala.

CMermanHoe COeAMHEHIE TIPOBOTHUKOB.

[IpsmMoe m3Mepenne 31eKTpoABMKYIIEH cuibl. KopoTkoe 3aMbIKaHUE TalbBAHUYECKOTO 3JIEMEHTa
" OLICHKA BHYTPEHHET' O COIIPOTUBJICHUS.

3aBUCHUMOCTD COIIPOTUBJICHUSA METAJIJIOB OT TEMIICPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsit 1 IPOBOAMMOCTD BO3yXa.

OIHOCTOPOHHSS MPOBOJUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3yueHne cMeIaHHOTO COeTMHEHUS PE3NCTOPOB.

I/I3MepeHHe 3HeKTpO)IBPI)Ky1HeI7[ CHJIbI ICTOYHHUKA TOKA U €0 BHYTPCHHETO COITPOTUBJICHUS.

Hab6monenme snexTponunsa.

MexknpeaMeTHbIe CBSI3H

Wzyuenne kypca Gusuku 0a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS €  yuETOM
COACPKATCIIbHBIX MEXIIPEAMETHBIX CBSI3eH C KypcaMu MaTE€MaTUKH, 61/IOJ'IOFI/II/I, XHUMHH, reorpa(blxm u
TEXHOJIOTUH.

Mesicnpeomemmusie noHamus, CBA3aHHBIE C W3YYEHHEM METOJI0OB HAayyHOI'O IO3HAHUS: SBJIEHUE,
HaydHbI (akT, rHnore3a, (unUeckas BeIWYMHA, 3aKOH, TEOpHs, HAOMIOJEHUEe, HSKCIIEPUMEHT,
MOJIETIMPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuxka: pelmieHne CUCTEMBl ypaBHEHMH, JMHEHHas (yHKuus, rmapaboina, rumepbona, MX
rpadMKy U CBOWCTBA, TPUTOHOMETpUUECKUE (QYHKIUU: CUHYC, KOCUHYC, TAaHI€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI X UX MPOEKLIUU HA OCH KOOPAMHAT, CJI0)KEHHE BEKTOPOB.

buonozus: MmexaHnuecKoe ABHKEHUE B JKUBOU mpupoze, aupdys3us, ocMoc, TEII000MEH JKUBBIX
OpraHu3MOB (BHIIbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHUE), SJICKTPUUECKUE SIBIICHUS B KHBOI IIPUPOZE.

Xumus: @IUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHWE AaTOMOB W MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHasi Macca, TEIJIOBbIE CBOICTBAa TBEPABIX TeEJ, KUAKOCTEH M Ta30B, JIEKTPUUECKHE CBOWMCTBA
METaJJIOB, 3JIEKTPOIUTUYECKAS IUCCOLUALIUS, TaJbBAHUKA.

T'eoepagpua: BnaxHOCTH BO3IyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozusi: npeoOpa3oBaHUE IBIDKEHUH C MCIOJIb30BAHHMEM MEXAHHM3MOB, Y4YE€T TpEHHsS B
TEXHHKE, TMOMIINIHUKHN, UCIOIb30BAaHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHHUKE (pakera, BOOOMET H
Ipyrue), ABUraTellb BHYTPEHHETO CrOpaHus, NapoBas TypOHHA, OBITOBON XOJIONMJIBHUK, KOHIULIMOHED,
TEXHOJIOTUH TOJYyYEHUSI COBPEMEHHBIX MaTEpPHUajIOB, B TOM YHCIIe HAHOMATEpHAaJlOB, 1 HAHOTEXHOJIOTHH,
JJIEKTpOCTaTHYECKas — 3alllMTa, 3a3eMJIGHHE DIIEKTPONPHOOPOB, KCEPOKC, CTPYHHBI IMpUHTEp,
3JIEKTpOHArpeBaTeNbHble IPUOOPHL, AIEKTPOOCBETUTENbHBIE TPUOOPHI, FaJIbBAHUKA.



11 KJIACC
Paznen 4. DaexkTpoamHaMmuka

Tema 3. Maznummnoe none. InekmpomazHumHas UHOYKYUA

[Tocrosiunbie MarHuTHL. B3auMonelicTBHE TOCTOSHHBIX MarHuToB. MaruutHoe mojie. Bekrtop
MarHUTHOM MHAYKUMH. [IpuHOUI Cyneprno3sulMyd MAarHUTHBIX MONed. JIMHUM MarHUTHOW WHIYKLUU.
Kaptuna nuHMI MAarHUTHON MHAYKIIUY TOJIS MOCTOSHHBIX MarHUTOB.

MaruuTHO€ 1ojie TPOBOJHUKA C TOKOM. KapTuHa JTMHUN WHIYKIIMA MAarHUTHOTO TOJIS JUTMHHOTO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO IMPOBOJHUKA, KATYIIKH C TokoM. OmbIT Dpcrena.
B3aumonelicTBue MIPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HallpaBIICHUE.

Cuna Jlopenna, e€ MOAynh W HampaBieHue. J[BIKCHHE 3apsyKEHHOM YaCTHIBI B OJHOPOIHOM
MarHuTHOM mose. Padora cumet Jlopenta.

SIBieHre  2JIEKTPOMArHUTHOM  HMHAYKIIMH. ITorok  Bekropa  MAarHMUTHOM  WHIYKIHUH.
DNEKTPONBIDKYINAS CHJIA MHAYKIIMH. 3aKOH 3JIEKTPOMArHUTHOW HHIYKIuK Dapames.

BuxpeBoe a5ekTprudeckoe moje. INEKTPOABIKYINAS CHJIa UHIYKITUU B IPOBOJIHUKE, IBIDKYIIEMCS
MOCTYIATEIHHO B OTHOPOTHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenna.

WNHIyKTUBHOCTD. SIBIIEHNE CAMOMHIYKITUU. DIEKTPOABHKYIIAS CHIa CAMOUHTYKITHH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TIOJIE.

Texnudeckne  yCTpOWCTBA ©  NPAKTUUECKOE  IMPUMEHEHHWE:  IIOCTOSHHBIE  MArHHTHI,
AJIEKTPOMATrHUTHI, IEKTPOABUTATETh, YCKOPUTEIN JIEMEHTAPHBIX YaCTHI], HHIYKITMOHHAS ITCYb.

Jlemoncmpayuu

OmeIT Opcrena.

OTKIIOHEHHE AIEKTPOHHOTO ITyYKa MarHUTHBIM IT0JIEM.

JlvHIM WHAYKIIMA MarHUTHOTO TIOJIA.

BzaumonelicTBue AByX IPOBOJHUKOB C TOKOM.

Cwa Amrepa.

HetictBue cuibl JIopeHIla Ha MOHBI BJIEKTPOJIUTA.

SIBneHue 37eKTPOMAarHUTHON HHAYKLUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DIEKTPOABMKYIIEH CHITBI MHAYKITMH OT CKOPOCTHA N3MEHEHHSI MAaTHUTHOTO TTOTOKA.

SIBneHne caMOUMHTyKIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomol

W3ydenne MarHuTHOTO OIS KATYIIIKA C TOKOM.

HccnenoBanne neficTBUS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanne SBICHUS IEKTPOMATHUTHOW WHIYKIIHH.

Pazpen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbIE KOJ1€0AHUA

Konebarensnas cucrema. CBOOOMHBIE MexaHWYeckne KoneOaHus. ['apMoHHMUeckume KomeOaHWs.
[lepron, wacrora, ammutyna u dasza komedbanuid. [IpyxuHHBI MasTHHK. MaTeMaTHYeCKUH MasTHUK.
YpaBHeHHe rapMoOHUYecKUX KoiebaHui. [IpeBparienre s3Hepruu Ipyu TapMOHUIECKUX KOJIeOaHUSIX.

Konebartenpupiii  koHTYp. CBOOOAHBIE 3NEKTPOMArHUTHHIE KOJEOAaHUS B HJICATHHOM
KoJie0aTeTbHOM KOHType. AHANOTHS MEKIy MEXaHWYECKUMHU W AJIEKTPOMATHUTHBIMH KOJEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS 3HEPTHH B UEaIbHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxarommx KoneOaHUSAX. BBIHYKISHHbIE MeXaHWYeCKHue KoyeOaHusl.
Pe3zonanc. BeiHyk/I€eHHBIC 2IIEKTPOMArHUTHBIEC KOJICOaHMSI.

ITepemennbiii TOK. CuUHYCOMAANbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKA.
AMIUTUTYIHOE U AEUCTBYIOIEE 3HAUYECHUE CUIIBI TOKA U HAIIPSIKCHHUSL.



Tpancdopmatop. IIpomsBoacTBo, mepemaya ¥ NOTpeOJCHHE OJIEKTPUYECKOHM  SHEPTHUH.
OKOJIOTMYECKUE PUCKU TPHU MPOU3BOJICTBE AIEKTPOoIHEpruu. KynbTypa UCIONB30BaHUS 3JICKTPOIHEPTUU
B MTOBCEHEBHOMN KU3HHU.

TexHuYeckne YCTpONCTBA M MPAKTHUECKOE MPUMCEHEHHE: JJICKTPUYCCKUN 3BOHOK, T'CHEPaTop
MEPEMEHHOI'0 TOKa, JIMHUU JJICKTpOrepeady.

Lemoncmpayuu

UccnenoBanne mnapamerpoB KojeOaTeNbHOM cHCTeMbl (TPYKUHHBIA MM MaTeMaTU4YecKUun
MasITHUK).

HaGiroieHue 3aTyxaronux KojieOaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOaHUI.

HaoGioienue pe3oHnaHnca.

CBoOOTHBIE AIIEKTPOMArHUTHEIE KOJICOaHUSI.

OcruniorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HATPSHKEHUS OT BPEMEHH) JUTS SJICKTPOMArHUTHBIX
KonebaHui.

PesonaHc mpu TOCIEMOBATEIBHOM COCIUHCHUM PE3UCTOPA, KATYIIKH WMHIYKTUBHOCTH H
KOH/IeHCcaTopa.

Mojenb THHHA 3TEKTPOIIEPEIaH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuol

HccnenoBanne 3aBUCMMOCTH TIEpUO/Ia MaJIbIX KOJeOaHUH Ipy3a HA HUTH OT JUTMHBI HUTH ¥ MacChl
rpysa.

HccnenoBanue mepeMeHHOr0 TOKa B LEMH M3 IOCIENOBATENBFHO COSTMHEHHBIX KOHJIEHCATOpPA,
KaTyIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHunHbie 60JIHbL

MexaHndeckde BOJHBI, YCIOBHUS pacrpoctpaneHus. llepmon. CkopocTb pacmpocTpaHEHUS W
JuTiHA BONHBL. [lomepednbie U mpoaosibHbIe BONMHBL. VHTEphepeHius u qudpakiys MEXaHHIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONeKTpOMAarHWTHBIE BOJHBL. YCIOBUS HM3IIyYEHHUS OJEKTPOMAarHUTHBIX BONH. B3aumuas
opuenranus BektopoB E, B, V B amekrpomarauTHO#i BonHe. CBOHCTBAa JJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeloMiIeHne, nospusanus, audpakius, naTepdepernns. CKOpOCTh 3IEKTPOMArHUTHBIX
BOJTH.

[kama 3meKTpOMarHUTHHIX BOJH. [I[prMeHeHre 371eKTpPOMarHUTHRIX BOJH B TEXHUKE U OBITY.

[IpuHIMIIEI pagrocBs3u U TeneBueHus. Pagmnonokamus.

DNEeKTpPOMarHUTHOE 3arPsS3HEHUE OKPYKAIOMIEH CPEIb.

TexHudyeckne YCTpOMCTBA W MPAKTHYECKOE TNPUMEHEHHe: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIIbTPa3ByKOBasl TUArHOCTHKA B TEXHWKE W MEAWIIMHE, pajap, PaJdONpPUEMHHK, TEIEBH30p, aHTEHHA,
tenedon, CBU-nieus.

Lemoncmpayuu

OO6pazoBaHue U pacIpoCTpaHEHHE MTOIEPEUHBIX U MMPOAOIBHBIX BOJH.

KomneGmromeecst Teno kak HCTOYHUK 3BYKA.

HaGmonenne oTpaskeHUs 1 MPEIOMIICHUS MEXaHIMYIECKHUX BOJH.

Habmonenue natepdepeHnny U mudpaKkiyd MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

HaGuroieHrie cBsI3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/ION M 9aCTOTON KOJIeOaHUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKeHWE, MPEIOMIICHHE, MOJISpHU3aIus,
TG paxiws, THTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckast ontuka. [IpsMonuHeliHOe pacnpocTpaHeHHWE CBETa B OIHOPOMHOW cpene. Jlyd
cBeTa. ToueuHbI HCTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpaXkeHusl cBeTa. [locTpoeHre n300paXkeHHi B ITIOCKOM 3epKalle.



[Ipenomnenne cBera. 3aKOHBI MpENOMIICHHUS CBeTa. AOCONIOTHBIA TMOKa3aTelb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yron MoJTHOro BHYTPEHHETO OTPaXKEHNU .

Hucnepcus ceera. CinoxHbIN cocTaB Oenoro ceera. L[ser.

Colupartomye 1 paccenBaromye JUH3bl. ToHkas muH3a. @OKycHOE pacCTOSIHUE M ONTUYEcKas cruja
TOHKOH JuH3bL. [locTpoenne n3obpaskeHnii B COOMpAIOIINX M pacCeMBaIOMINX JnH3aX. PopMyna TOHKOH
JIMH3BL Y BEIIMYCHUE, JaBacMOE JIMH301.

IIpenensl pUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. WuTepdepenius cera. KorepeHTHbIE HMCTOYHHMKH. Y CIIOBUS HAOJIIOJICHHS
MaKCUMyMOB W MHHHUMYMOB B HHTEp(EpCHIIMOHHOW KapTHHE OT JBYX CHH(Aa3HBIX KOrepPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. Audpaknmonnas peméerka. Y caoBue HaOIIOICHHUS TJIABHBIX MAaKCUMYMOB IIPH
najieHU MOHOXPOMAaTHYECKOTO CBETa Ha AU(DPAKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

Texnuueckne yCTpoWCTBA M MPAKTUYECKOE MpPUMEHEHWE: OuKd, JIyma, (QoToammapar,
MPOEKIIMOHHBINA amiapar, MHKpPOCKOI, TeJIEeCKON, BOJIOKOHHAs ONTHKA, AU(PAKIUOHHAS pemérka,
TIOJISIPOHI.

Jemoncmpayuu

[IpsimonuHEliHOE pacipocTpaHeHne, OTpakeHUE U MpesioMiieHne cBeta. OnTnyeckre IpruoopshI.

[TomHOE BHYTpEeHHEE OTpakeHue. Mojielb CBETOBO/IA.

HccnenoBanne cBOWCTB M300paKEHHH B TUH3AX.

Mopnenu MUKpPOCKOIIa, TEIECKONa.

Habnronenvie natephepeHiim ceera.

Hab6monenmne mudpakmwm cBera.

Hab6monenmne mucriepcuu crera.

[Tomydenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[TonydeHue crieKTpa ¢ MOMOIIBI0 JUPPAKIIMOHHON PEIIETKH.

Habmronenne momsipu3aiuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophie pabomol

W3mepenne mokazaTens MPeIoMIIEHHUS CTEKIIA.

HccnenoBanne CBOMCTB N300pa)kKeHUH B JTHMH3AX.

Habmonenune mucriepcuu cBera.

Paznen 6. OcHOBBI cHIENUAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuuBbl NPUMEHUMOCTH KJIACCHMYECKOM MexaHukd. llocTynmaTel coequaibHOW — TEOpUH
OTHOCHUTEIHHOCTH: MHBAPHUAHTHOCTh MOTYJS CKOPOCTH CBETa B BaKyyMe, MPUHIIAI OTHOCHTEIHHOCTH
OWHINTEIHA.

OTHOCUTENHFHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH U COKpAIEHUE JITTIHBIL.

DHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHIIBL.

CBs13b MACChI C SHEPTHEN U UMITYJIBCOM PENSITUBUCTCKOM YaCTHUIbL. DHEPrUs IMOKOSI.

Paszpen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®oronbl. Dopmyrna [Inanka cBsA3u 3HEPTrUU HOTOHA C €r0 YACTOTON. DHEPTHs U UMITYIIBC (DOTOHA.

Otkpeitue u uccienosanue (oroaddexra. Ombitel A. I'. CroneroBa. 3akonbsl Qorodaddekra.
VYpaBuenue DitHureitna s poroaddekra. «Kpacnas rpanuna» goroaddekra.

Jasnenwue ceera. OnbiThl I1. H. JIeOenena.

XUMHUUYECKOE IEUCTBUE CBETA.

TexHu4eckrne ycTpolcTBa W MPAKTHYECKOE MpUMEHEHHe: (OToIIeMeHT, (OTOIATINK, CONTHEUHAs
Oartapest, CBETOIHOI.

Lemoncmpayuu

®dororh ekt Ha ycTaHOBKE C ITUHKOBOH TUIACTHHOM.

HUccnenoBanune 3akoHOB BHeIHEro (poTodddexra.



Cgeroanon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuro o -dactuil. Ilmanerapuas mozaenb
atoma. [loctynater bopa. M3nydenue u mornomieHne (GOTOHOB MPHU TMEpexoje aToMa C OAHOT'O YPOBHS
SHepruu Ha Apyroil. Bussl criektpoB. CrieKTp ypOBHEH SHEPTUM aTOMa BOJOPOIA.

Bonnaossie cBoiicTBa yacTtuil. Bomasl ne bpoitnsa. KopryckynsapHO-BOIHOBOM Ayaau3M.

CroHTaHHoe U BBIHYXJICHHOC U3JTy4YCHUC.

TexHUYeCcKrne YCTPOMCTBA W MPAKTHYECKOES MPUMEHEHHE: CIICKTPAIbHBIA aHaIu3 (CHEKTPOCKOI),
J1a3ep, KBAHTOBBII KOMIIBIOTED.

Lemoncmpayuu

Mogpens omnbita Pesepdopaa.

Onpeznenenvie JUIMHBI BOJIHBI JIa3epa.

HaGuroieHue muHeHYaThIX CIIEKTPOB U3TYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomovi

Hab6monenmne nuHeHIaTOro CriekTpa.

Tema 3. Amomnoe saopo

3KCHepI/IMeHTBI, JIOKa3bIBAOUINE CJIOXKHOCTE CTPOCHHUA sAApa. OTKpBITI/Ie pPaaoOaKTUBHOCTH.
Onswitel Pesepdoprna mo onpeneneHuio cocraBa paanoakTUBHOTO minmydenus. CBoiicTBa aibda-, Oera-,
raMmma-u3iryucHus. Biusaue pPaaOaKTUBHOCTHU Ha KMUBBIC OPraHU3MBI.

OTkpeiTHE TPOTOHA W HelTpoHa. Hykmonnas monens siipa [eiizenbepra—Banenko. 3apsi siapa.
MaccoBoe uncno siapa. M30Tormsl.

Annda-pacnag. ONEKTPOHHBIM ¥ TO3WTPOHHBIN OeTa-pacmazn. [amMma-musmydeHue. 3akoH
pPaaroaKTUBHOTO pacmaja.

DHeprus CBsI3U HYKJIOHOB B sijipe. SnepHble cuibl. Jledekt macch spa.

SnepHbie peakiuu. JleneHue u CUHTE3 Sep.

Snepubrit peakrop. Tepmosiaepubiii cuaTe3. [IpoOiaeMbl W TEPCIEKTUBHI SICPHON SHEPTETHUKH.
DKOJIOTHYECKUE aCTIEKTHI S/IEPHON SHEPTeTHKH.

OneMeHTapHbIe 9acTHIIB. OTKPBITHE TTO3UTPOHA.

Merozap! HaOMIOACHNS U PETHCTPAIAN DJIEMEHTAPHBIX YACTHII.

OyHaaMeHTaIbHBIE B3auMoAecTBrA. EMMHCTBO (hr3ndeckoi KapTHHBI MUPA.

TexHUYeCKHEe YCTPOICTBA U MPAKTUYECKOE IPUMEHEHHUE: TO3UMETpP, KaMepa BuibcoHa, snepHbId
peakTop, aToMHas 6omMoa.

Lemoncmpayuu

Cu€TunK NOHM3HUPYIONIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (oTOrpadusim).

Pazpen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BUTHs acTpOHOMUH. [IprKiTanHOe M MIPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMUH.

Bun 38é3mHoro Heba. Co3Besus, sipkue 3BE3/IBI, TIIIAHETHI, UX BHIMMOE JIBIKEHHE.

ConHevHas cucTeMa.

Comune. ConmHedHast akTUBHOCTh. Mcrounuk sHeprun ConHIA u 3BE3J. 3BE3NBI, UX OCHOBHBIC
XapaKTepucTUKHA. JlmarpamMMa  «CIIEKTpalbHBIA  KIACC —  CBETUMOCTB».  3BE3NBI  TJIaBHOU
MTOCTIEIOBATENFHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY» U 3BE3]l TJIABHOW MOCIENOBATENFHOCTH.
Baytpennee ctpoenne 38€31. CoBpeMeHHbBIE MTPENCTABICHUS O IPOUCXOKSHHH U 3BOMroIiK ColHIA |
3BE37. DTambl )KU3HU 3BE3L.

Mneunsiit Ilyte — nHama [Manaktuxa. [lonoxenue u nBuxenue Connna B [anmaktuke. Tumbl
rajaktuk. Paguoranaktiuky u kBazapsl. UEpHBIE NBIPHI B sIpax TadaKTHK.



Bcenennas. Pacumpenue Beenennoid. 3akon Xa66na. Paz6eranne ranaxtuk. Teopust Bombiioro
B3pbIBa. PennkToBoe n3nyueHue.

Macmrabnas crpyktypa Beenennoii. Meraranakruka.

Hepeménnrie mpobiaeMbl acTpOHOMUH.

Yuenuueckue nadnooenus

HabnroneHust HEBOOPY>KEHHBIM TJ1a30M C HCHONB30BAHHEM KOMIIBIOTEPHBIX TPHIIOKEHUN st
OIpeIeTIeHUs] TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3usi CeBepHOro
TIONTyIIApUS U SIPKHE 3BE3IBI.

Ha6monenus B teneckon Jlynsl, maner, Mieunoro [TyTu.

Oo6o0maromee NOBTOpeHHE

Poib ¢Gu3MkM M acCTPOHOMHHM B 3KOHOMUYECKOW, TEXHOJIOTMYECKOW, COIMAILHOW U 3THUYCCKOU
cdepax JesTeNbHOCTH YeI0BEKa, POJIb U MeCTO (PU3UKH U aCTPOHOMHH B COBPEMEHHOH HayYHOH KapTHHE
MUpa, poiib puznyeckoil Teopun B (HOPMUPOBAHUM TPEJICTABIICHUH O PU3NUECKON KapTHHE MUPA, MECTO
(u3nvecKkol KapTUHBI MHpa B OOIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAayUYHBIX MPEACTABJICHUH O
MIPUPO/IE.

Me:xknpeaMeTHble CBSI3H

Wzyuenne kypca Gusuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISETCS € yuETOM
COJIepPIKATENbHBIX MEKITPEMETHBIX CBS3el C KypcamMH MaTeMaTHUKH, OWOJOTHHU, XUMHH, Teorpaduu u
TEXHOJOTHH.

Mescnpeomemnule nonamus, CBSI3aHHBIE C M3YUYEHHUEM METOJOB HAyYHOTO MO3HAHUS: SIBJICHUE,
Hay4yHbIH (akt, Tumore3a, ¢uU3MYEcKas BEIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHe, JKCIIEPUMEHT,
MOJIETMPOBAHKE, MOJIENb, N3MEPEHHE.

Mamemamuxka: pelieHre CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (QYHKIIMH: CHHYC, KOCHHYC,
TaHTeHC, KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPHI M WX MPOEKIWH Ha OCH
KOOPJIMHAT, CIIOKCHHUE BEKTOPOB, IPOM3BOJIHBIC JJIEMEHTAPHBIX (DYHKIWUH, TNPU3HAKH MOJ00US
TPEYTrOIHHHUKOB, ONPe/eIICHIE TUIONIA U IIOCKUX QUTYp 1 00bEMa Tell.

buonozua: snexTpudeckue SBICHUA B JKMBOW NpUpOAE, KojeOaTelbHbIE ABIKEHUS B IKHBOU
MIPUPOJIE, OIITHYECKHE SIBIIEHUS B )KUBOI MPUPOJIE, NEHCTBUE paAUallii Ha KUBBIE OPraHNU3MBI.

Xumus: cTpoeHHWE aTOMOB M MOJIEKYJ, KPUCTAJUTHYECKasi CTPYKTypa TBEPIBIX Tel, MEXaHU3MBI
00pa30BaHUs KPUCTAJUITMYECKON PEMIETKH, CIIEKTPAIHHBIN aHAIH3.

l'eoepagua: wmarHnTHBIE TOMIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX pyaA, (oTochéMKa 3eMHON
MTOBEPXHOCTH, TIPECKa3aHNe 3eMIICTPSICEHUH.

Texuonoeus: ITWHUM DIIEKTpONepenad, TeHepaTop MEPEMEHHOTO TOKa, AIIEKTPOABHUTATEINb,
WHIAYKIWOHHAS T€4Yb, pajap, paauonpuéMHUK, TelIeBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKITMOHHEIH arnmapar, BOJIOKOHHAS ONTHKA, COTHEUHas OaTapes.



IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

OcBoenne yuebOHOro mpeamera «Dusmkay Ha ypOBHE CpPEAHEro oO0mero odpazoBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaINpeIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMMHOCTHBIE PE3YJbTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHs YydeOHoro mpenmera «®Du3ukay JOKHBI OTPaXKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaOIIUXCsl PYKOBOJACTBOBATHCS C(DOPMUPOBAHHOM BHYTPEHHEH MO3UITUEH
JUYHOCTH,  CHUCTEMOH  IIEHHOCTHBIX  OpHEHTAlWH, TO3UTHUBHBIX  BHYTPEHHUX  yOSKICHUH,
COOTBCTCTBYIOIIUX TpPpaAULIHOHHBIM LEHHOCTAM pOCCHﬁCKOFO O6HI€CTBa, paclimp€Hue XU3HCHHOI'O
OonbITa M OIbITa JACATCIBHOCTH B IIPOLECCE pCaln3aliui OCHOBHBLIX HaHpaBHeHHﬁ BOCITUTATEIbHOM
JCATCIIbHOCTH, B TOM YHCJIC B YaCTHU:

1) rpa:kIaHCKOTr0 BOCIIUTAHMS

cOPMUPOBAHHOCTh TPAXKAAHCKONH TMO3MIMU OOyYAroIIerocs Kak aKTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOTO O0IIEeCTBa;

NPUHATUC TPpaJUTTUOHHBIX O6H];e‘-Ie.HOBeT-IeCKI/IX TYMAaHUCTUYCCKUX U IEMOKPATUYCCKHUX HeHHOCTefI;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIFHOCTh B HMHTEpEcax TpPa)KJIaHCKOro OOIIecTBa,
Y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTENbHON OpraHU3allHu;

YMEHUEC B3aHMO}IeI7[CTBOBaTL C COOMaJIbHBIMU MHCTUTYTaMU B COOTBETCTBHUU C UX Q)YHKHI/ISIMI/I u
Ha3HAYCHHEM;

FOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKON JIESTEINBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTHh POCCHICKOM TpakTaHCKOW WIICHTHIHOCTH, IATPUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K I'OCYJApCTBEHHBIM CHMBOJIAM, JOCTUXKECHUSIM POCCUHMCKUX YUYEHBIX B
001acTy GU3MKHN B TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

c(OpMUPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHMUS, 3TUUECKOI'O II0BEJICHHU S;

CIIOCOOHOCTh OLEHMBATh CHUTYallMI0 M IPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEILHOCTH YIEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHHUE YCTOMYNBOrO OyAyILero;

4) 3¢TeTHYeCKOro BOCIMTAHMA:

JCTETMYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETHUKY HAy4YHOIO TBOPYECTBA, HPUCYILETO
(m3uUIecKoil HayKe;

5) Tpy10BOro BoCHUTAHMSA:

HHTEpeC K pasindHbIM chepaM NpodecCHOHAIBHON NEATENIbHOCTH, B TOM YHCJIE CBA3aHHBIM C
(hM3UKON W TEXHUKOW, YMEHHE COBEPIAaTh OCO3HAHHBIA BHIOOp Oyaymied mpodecCHu M peaan30BhIBATh
COOCTBEHHBIC KU3HEHHBIE MIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa30BaHUIO B OO0NACTH (QU3UKKA Ha
MPOTSKEHUH BCEH JKH3HU;

6) IKOJIOrM4YeCKOro BOCIIHTAHMS:

c(OPMUPOBAHHOCT  JKOJOTMYECKOM  KYJIBTYPbl,  OCO3HAaHHE  TIJI00ANBHOIO  XapakTepa
9KOJIOTMUYECKHX MPOOIIeM;

IUTAaHUPOBAHME W OCYIIECTBIEHHE ACHCTBUH B OKpY)KamoLlel cpele Ha OCHOBE 3HAaHUS Lenei
YCTOWYMBOI'O Pa3BUTHsI YEJIOBEUECTBA;

pacipeHre OnbITa AESTeNbHOCTH 3KOJIOTMYECKOH HalpaBIeHHOCTH Ha OCHOBE WMEHOLIMXCS
3HaHUil 10 QU3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUS

c(OPMUPOBAHHOCTE MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BHUTHS
¢uznveckol HayKu;



OCO3HAaHHUC IICHHOCTH Hay‘IHOP'I ACATCIBHOCTU, TOTOBHOCTHL B TIIPOLCCCEC HUIYUCHUA (1)I/IBI/IKI/I
OCYHICCTBJIATH MMPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIbHOCTE HHAUBUAYAJILHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI
IMo3naBaTenbHbIe yHHBEPCAIbLHbIE YUeOHbIe 1€l CTBUS
Ba3zoBble 1oruyeckue geiicTBus:

CaMOCTOSATENFHO (POPMYIUPOBAThH U aKTYaJIU3UPOBATh MIPOOJIEMY, pacCMaTpUBATh € BCECTOPOHHE;

OIPEIETATh LN ASSITENbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU MX TOCTHKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKHX SIBIICHHSX;

pa3pabaThiBaTh IUIAH pPEHICHHS MPOOJEeMBI ¢ y4€TOM aHaM3a HMMEIOMIMXCS MaTepHalbHBIX H
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTL KOPPCKTUBLI B ACATCIIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIbTATOB LEC/ISIM, OLICHUBATH
PUCKHU HOCJ’Ie):[CTBI/Iﬁ JACATCIIbBHOCTH,

KOOPAWHHUPOBATh M  BBIIOMHATH pabOTy B  YCIOBUSX pEANbHOTO, BHUPTYyaJbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

Ppa3BUBATh KPECAaTUBHOC MBIIIJICHUE ITPU PCIICHUHN KU3HCHHBIX HpOGHeM.

Ba3zoBble ucciaenoBaTeabckue aeiicTBUS:

BJIAJACTH HaquOﬁ TCpMPIHOJ'IOFPIGfI, KJIFOYEBBIMU ITOHATUAMHU U MCTOAaAMU (bI/I?,I/IT-IeCKOI\/’I HAYyKHU,

BIIQJICTh HABBIKAMHU y4eOHO-HCCIIEI0OBATEIBCKON M MPOEKTHOM JEATEIbHOCTH B 00IaCTH (U3HUKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIEHOMY TOWCKY METOJIOB PElIeHHs 3alaq (PpU3n4ecKkoro
CoAcCpKaHus, MPUMEHCHUTIO PA3JIMYHBIX METOJOB ITO3HAHUSA,;

BJIaJICTL BUIAAMU JACATCIBHOCTH 110 IIOIYYEHHIO HOBOI'O 3HAHHA, €ro HUHTCPIIpETAlnu,
peoOpa3oBaHMIO0 M IMPUMEHEHUIO B PA3IMYHBIX yYEOHBIX CHUTyalHsAX, B TOM YHCJIC TIPH CO3IAHUH
Y4IEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBIBJIATh IIPUUMHHO-CJIECICTBEHHBIE CBSI3M U aKTYaJIM3UPOBaTh 3ajjady, BBIABUIATH TUIIOTE3y €€
pelleHUs], HaXOIUTh apryMEHThl IS JlOKa3aTelnbCTBAa CBOMX YTBEP)KICHUH, 3aJaBaTh NapaMeTphl U
KPUTEPUU PELLICHMUS;

aHAJU3UPOBATh IIONyYEHHbIE B XOZE PELICHUS 3aJaud pe3yjbTaTbl, KPUTHUUYECKU OLIEHUBATH UX
JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (JOPMYIHNPOBATH COOCTBEHHBIE 3a1a4H B 00pa30BATEIbHON NEATEIBHOCTH, B TOM YHCIIe
TP U3Y9EHUU (HU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYALMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IIEPEHOCUTh 3HAHUS 110 (PU3KKE B IPAKTUIECKYIO 001aCTh KU3HEAESITEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HbBIX PEIMETHBIX 00JIacTeH;

BBIIBUT'aTh HOBBIE UJICH, IPEUIaraTh OPUTHHAIBHBIC IIOAXOABI U PEIICHMS;

CTaBUTh MPOOJIEMBI U 3a7]a4H, AOIYCKAIOLIME aTbTePHATUBHbIC PELICHUSI.

Pabora c undopmaiueii:

BJIaJIeTh HABBIKAMU MOITydeHHs] HH(OpMauuu (HU3NUECKOro COAEPKaHHUs U3 MCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTENIbHO OCYILECTBIISITH IIOMCK, aHalM3, CHCTEMAaTH3alMI0 W HHTEPIPETALHIO
nH(OPMAaLUK PAa3IMYHBIX BUJOB U (hOpM IIpeacTaBiIeHuUs;

OLIEHUBATb JTOCTOBEPHOCTH HH(POPMAIUH;

HCIOJIB30BaTh CpeAcTBa WH(GOPMALMOHHBIX W KOMMYHHUKALIMOHHBIX TEXHOJOIMH B peLICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHM3allMOHHBIX 3aJad ¢ coOJroneHHeM TpeOOBaHUM
SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, T'MTHEHBI, PecypcocOepeKeHHs, MPaBOBBIX M ATHYECKUX HOPM,
HOPM HH(pOPMaLMOHHON 0€30I1aCHOCTH;

co3JaBaTh TEKCTHl (DU3MYECKOrO COAEpP)KaHUS B Pa3IUYHBIX (opMarax ¢ y4€TOM Ha3HAYEHUS
WH(OPMAITUH U LIEIEBOH ayJUTOPUH, BEIOMpas ONTUMAIBHYIO (OPMY MPEACTABICHHS U BU3yaIH3alnH.

KoMMyHHKaTHBHBIe YyHUBepcaJlbHbIe yueOHbIe el cTBHA:

OCYLIECTBIIATH OOILIEHHE HAa YPOKaX (PU3MKU U BO BHE-YPOUHOH AESTEIbHOCTH;

pacno3HaBaTh NPEINOCHUIKH KOH(MIUKTHBIX CUTYallui U CMAT4aTh KOH(JIUKTBL;

Pa3BEPHYTO U JIOTMUHO U3J1araTh CBOIO TOUYKY 3PEHHUS C NCIOIb30BaHUEM SI3BIKOBBIX CPEACTB;



MOHUMATh U HCIOIB30BaTh MPEUMYIIECTBA KOMaHTHON M MHIUBHUIYaIbHOU PaOOTHI;

BBIOMpAaTh TEMAaTHKy W METOABI COBMECTHBIX JAEUCTBHH C Yy4€roM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEHN Ka)/I0r0 uleHa KOJIJIEKTHBA;

MPUHUMATS 1€ COBMECTHON AEATENBbHOCTH, OPraHN30BBIBATH M KOOPIMHUPOBATH NEHCTBUS 1O &
JOCTHXKEHUIO: COCTABISITh IJIAaH JEUCTBHM, PaCHpeAeNiaTh POMU C Y4ETOM MHEHUH YYaCTHHKOB,
00CyXIaTh pe3yabTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M KAXKAOIO YYACTHHKA KOMaHAbI B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

MpeajaraTh HOBBIE TMPOEKTHI, OICHUBATh WJIEH C TMO3UIMH HOBWU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYIIECTBNIATh TIO3UTUBHOE CTPATErHYECKOE IOBEACHHE B PA3IUYHBIX CHUTYallUSX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbBIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS
Camoopranusanus:

CaMOCTOSITEIbHO ~OCYUIECTBIISITh  MMO3HABATENBHYIO JIEATENBHOCTE B oOmactd (U3HKH U
ACTPOHOMHUH, BBISBIISITH TPOOJIEMBI, CTABUTh U JOPMYITHPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENBHO COCTaBJATh IUIAH pEIIEHWS pAcU€THBIX W KAYeCTBEHHBIX 3a/ad, IIJIaH
BBITIOJTHEHUS TPAKTUYECKOH pabOTHl C YUETOM MMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
[pEAIIOYTEHNH;

JIaBaTh OICHKY HOBBIM CHUTYAIIHSIM;

pacImupsTh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEeHHN;

JIeNlaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATH IPHOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (POPMHUPOBAHHMIO M MPOSBICHHUIO 3PYAUIMH B 001acTd (DU3MKH, MOCTOSHHO
TIOBBINIATH CBOM 00pa30BaTEbHBINA U KYJIBTYPHBIA YPOBCHB.

CaMOKOHTPOJIb, SMOUHOHAJIbHBIN HHTEIIEKT:

aBaTh OLEHKY HOBBIM CHTYallMsIM, BHOCHTb KOPPEKTHBHI B JEATENHHOCTH, OLIEHWBATh
COOTBETCTBHE PE3YNIHTATOB IIEISIM;

BIIAJICTh HABBIKAMH II03HABATENBFHOW pe(eKCHM KaK OCO3HAHWSA COBEPIIAEMBIX JECHCTBUU U
MBICTTUTENTFHBIX TIPOIIECCOB, X PE3yIbTATOB M OCHOBAHUI;

HCIIONB30BaTh MPUEMBI peIIEKCHH TS OIIEHKH CHUTYAINH, BEIOOpA BEPHOTO PEIICHNUS;

YMEThH OIIEHWBATh PHCKH U CBOEBPEMEHHO MMPUHUMATH PEUISHUS 110 UX CHIKEHHUIO;

MIPUHUMATH MOTUBEI X pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNBTATOB JIEITENFHOCTH;

MIPUHUMATH ce0sl, TOHMMasi CBOM HEAOCTATKH M JOCTOWHCTBA;

MIPUHUMATH MOTHUBEI M @pTYMEHTHI IPYTHX MIPH aHAIN3€E PE3yIbTATOB ACATEIbHOCTH,

MIPU3HABaTh CBOE MPABO W MPaBO IPYTHX Ha OMINOKH.

B mportecce noctrkeHus TNYHOCTHBIX PE3yIBTATOB OCBOSHUS MPOTrPaMMBI IO (PU3HKE TSI YPOBHS
cpenHero oOmiero o0pa3oBaHHUA Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS OSMOIIMOHAIBHBIA WHTEIIEKT,
MIpeanoNIararoImuil ChOPMHPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIET0 CIIOCOOHOCTh MMOHUMATh CBOE AMOIMOHAILHOE COCTOSIHHE, BUJETh
HaIpaBIlIeHNs Pa3BUTHSI COOCTBEHHOW SMOIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIIOYAIOMIEr0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMMOBE/IEHNE, CIOCOOHOCTh aIalITUPOBATHCS K SMOIMOHAIEHBIM H3MEHEHUSIM U MIPOSBISTH THOKOCTD,
OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIFOYAIOIIEH CTPEMIICHHE K JAOCTYDKEHHUIO LENH U YCIeXy, ONTHMH3M,
WHUIMATHBHOCTH, YMEHUE JISHCTBOBATH UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMIATUH, BKIIOYAIOUIEH ClIOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSHUE APYTUX, YUUTHIBATH
€ro MpH OCYLIECTBIEHUH OOIIEHHs, CIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOLINX CIIOCOOHOCTH BBICTPAWBATh OTHOLIECHUS C IPYTUMH JIIOABMH,
3a00THTBCS, IPOSIBIIATH MHTEPEC U pa3periaTb KOH(IUKTHL.



NPEAMETHBIE PE3YJIbTATbBI

K kon1y o0yuenust B 10 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE JOJKHBI OTPa)XaTh
c(OPMUPOBAHHOCTD Y O0YUYAIOMINXCST YMEHHM:

JEMOHCTPUPOBAaTh Ha MPHUMEPaX POJb U MecTO GU3MKU B (POPMUPOBAHUM COBPEMEHHOW HayYHOU
KapTUHBl MUpPA, B Pa3BUTUHU COBPEMEHHONW TEXHUKH M TEXHOJIOIMM, B INPAKTUYECKOW NEATEIbHOCTH
JIIOJICH;

YYUTHIBaTh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (U3NYECKUX MOJEINeii: MaTepuanbHas TOYKa,
MHepLualbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TENO, UACANBHBIN a3, MOJEIU CTPOEHMS ra3oB,
KHUJIKOCTEH W TBEPIBIX TEJl, TOUCUHBIN AIIEKTPUUCCKHI 3apsi/i IPU pelieHUH PU3MUECKUX 3a]a4;

pacrno3HaBath (pu3Mueckue siBICHUs (IPOIECChI) U OOBSACHATh MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KHHETHYECKOM TEOpUU CTPOEHHUS BEIIECTBA U JJEKTPOAVMHAMHKH: PAaBHOMEPHOE W
PaBHOYCKOpPEHHOE TMPSIMOJMHEHHOE JBHXKEHHE, CBOOOAHOE TaJIeHUE Tell, JBU)KEHHE MO0 OKPY>KHOCTH,
WHEPIHsI, B3aUMOJIeicTBIE Tel, MU(Qy3us, OpOyHOBCKOE JBIIKEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX
TeN, W3MEHeHHe 00bhEMa Ten NpH HarpeBaHWM (OXJIAXKJEHHWH), TEMJIOBOE PaBHOBECHE, MHCIIApPEHUE,
KOHJCHCaluA, MJIABJICHUC, KPUCTAJUIN3allusd, KUIICHUE, BJIAXXHOCTb BO3AyXad, IMOBLIIICHNUE AABJICHUA T'a3a
IIPH €r0 HarpeBaHWU B 3aKPBITOM COCY/I€, CBSI3b MEXy IapaMeTpaMy COCTOSHHA Ta3a B M30IpoIleccax,
JJIEKTpU3aLus Tell, B3aUMO/IEIICTBUE 3aps/I0B;

OMMMUCBIBATE MEXAHHWYCCKOC ABUKCHUE, MCIIOIB3YA (1)I/I3I/I‘ICCKI/IC BCIIMYUHBI: KOOpAWHATAa, IYTh,
[IepEeMEICHUE, CKOpPOCTh, YCKOpPEHHE, Macca Tela, Cuila, HMMIYJIbC Tella, KUHETHYecKas 3HEprus,
MMOTCHUAJIbHAs SHEPrus, MEXaHUYCCKas pa60Ta, MEXaHN4YCCKasA MOINHOCTB, ITPU OIMCAaHUH ITPABUIIBHO
TPaKTOBaTh q)nznqecxnﬁ CMBICJT HCIOJIB3YEMbBIX BCEIWYUH, HUX 0003HaYeHUsA U CAUHHIIBI, HAaXOIHUThb
(hOpMyITBI, CBSI3BIBAOIIHE JJAHHYIO (U3UUECKYIO BETMUNHY C JIPYTUMH BEIMYHHAMM;

ONNCHIBATh M3yYCHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HUCIONB3YS (U3MUECKHE
BEJIMYMHBI: JABJIEHUE Ta3a, TeMIepaTypa, CpeIHssl KMHETHYecKas JHEpPrusi XaoTHUECKOr'o ABMKEHUs
MOJIEKYJI, CpEIHEKBaApaTHYHAas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHHSAS 3HEprus, padbora
rasa, Ko3()(UIMEHT M0JIe3HOIr0 AeCTBUS TEIIOBOIO ABUIaTENs; IPU OINUCAHUM NPABUJIBHO TPAKTOBAThH
(Gu3n4ecKUii CMBICI MCHONb3YEMbIX BEJIWYMH, MX OOO3HAUYEHWsI M EAUHUIIBI, HAaXOAUTh (GOPMYIIbL,
CBSI3BIBAIOLINE JAHHYIO (PM3UUECKYIO BEJIMUUHY C JPYTUMU BEINUMHAM;

OIIMCHIBATh H3y4YCHHBIE OJJIEKTPUYECKUE CBOWCTBA BEIECTBA M DJIEKTPHUUECKUE SIBICHUS
(mpoueccel), HCIONB3yd (U3MUECKUE BEIWYMHBL: 3JIEKTPUYECKUN 3apsi, SJEKTPUUYECKOE IIOIE,
HanpsDKEHHOCTh 0N, MOTEHIMal, Pa3sHOCTh IOTEHIMAJIOB; IPU ONMCAHUM NPABHIBHO TPAKTOBATH
(u3NYECKU CMBICI HCIOJIb3YEMbIX BEIMYMH, MX O0O3HAYCHHS M COUHMLBI, YKa3bIBaTbh (HOPMYJIHL,
CBSI3BIBAOLINE JAHHYIO (PM3UYECKYIO BEJIMUMHY C JPYTUMH BEINYUHAMY;

aHAJIN3UPOBATh (PU3NUECKUE IPOLIECCH] U ABJIEHUS, UCHONB3Ys (PU3NIECKUE 3aKOHBI U IIPUHIUIIBL:
3akoH BcemupHoro Tsrorenus, |, I u Il 3akonst HproToOHa, 3aKOH COXpaHEHHS] MEXaHUYECKON SHEPTHH,
3aKOH COXPAHEHUS HMITYJbCa, HMPUHLUMI CYNEPIO3ULMH CHJI, MPUHLMI PABHOIPABUS HHEPLUAIBHBIX
CHCTEeM OTCu€Ta, MOJCKYJSIPHO-KMHETHUECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, I'a30BBIC 3aKOHBI, CBS3b
CpeIHeld KMHEeTHYECKOW YHEPTHH TEIJIOBOTO IBUKEHUSI MOJIEKYJ C a0CONIOTHOW TEeMIIepaTypoH, MepBhINd
3aKOH TEPMOIMHAMUKH, 3aKOH COXPAaHEHHUS MEKTPUIECKOro 3apsina, 3akoH KynoHa, mpu 3ToM pa3inyaTh
CIIOBECHYIO (hOPMYITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BEIPAKECHHWE W YCIIOBHS (TPaHUIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSCHSITH OCHOBHBIC TNPHHLMUIBI NEHCTBHS MAaIIMH, NPUOOPOB W TEXHUYECKUX YCTPOMCTB;
pa3nuyaTth yCJIOBHS UX 0€30M1aCHOTrO MCIIOIb30BAaHMUS B IOBCEIHEBHOI KU3HH;

BBIMOJIHATH OKCIIEPUMEHTHl MO HWCCIEAOBAaHUIO (DU3UYECKHX SIBIEHMH M  IPOLECCOB C
UCIOJI30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH, Ipu 3ToM (OpMyIupoBaTh Npodiemy/3afady u
TUIIOTE3y Y4eOHOr0 IKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOr0 000py10BaHUS, IPOBOIUTH
OIBIT ¥ (hOPMYIHPOBATH BHIBOJIBI;

OCYLIECTBIIATh NpPSIMBbIE W KOCBEHHBIE M3MEpeHHs] (PU3MYECKMX BEIWYMH, NPH 3TOM BHIOUPATH
ONTHUMAJIBHBIM CHOCOO W3MEpEeHHs U HCIOJIb30BaTh H3BECTHBIE METOABl OLIEHKM IOTrPELIHOCTEl
M3MEPEHUH;



HCCIIEOBAaTh 3aBUCHMOCTH MEXKAY (QHU3MUYECKMMH BEIMYMHAMUA C HCIOIB30BAHMEM MPSIMBIX
W3MEpEeHH, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, PUKCHPOBATh PE3YNIbTATHI MIONY4YEHHOH 3aBUCUMOCTH
(U3NYECKNX BETUYMH B BUJE TaOIUI ¥ IparKOB, 1eNaTh BEIBOJBI 110 PE3YJIbTaTaM HUCCIIEJOBAHUS;

cobmoaaTe mpaBuia 0e30MacHOTO Tpyda MPH HPOBEICHUW HCCIENOBaHWUU B paMKax y4eOHOro
9KCIIEPUMEHTa, Y4eOHO-UCCIICIOBATENbCKOMH W TMPOEKTHOW JAEATENBbHOCTH C  HCIOJIb30BaHUEM
H3MEPUTETBHBIX YCTPOUCTB U J1a00paTOPHOTO 000pYJOBAHUS;

pemarh pacyéTHble 3alaud C SIBHO 3aJlaHHON (PU3MYEcCKO MOJENblo, MCHOIb3Ysl (U3UUECKHE
3aKOHbI U NPUHIUIIBI, HA OCHOBC aHalin3a YCJIOBUA 3ada4u BI)I6I/IpaTI> (1)I/I3I/I‘ICCKyIO MOACIb, BBIACIATH
(m3nuecKre BeIMYUHBI U (OPMYJIbl, HCOOXOMUMBIC I €€ PEIICHUs, IPOBOAUTh PAcu€Thl U OIICHUBATH
peaTbHOCTh TOMYYEHHOTO 3HaUCHUST (PU3NIECKON BETMUNHBL;

peuiatb KAa4Y€CTBCHHBLIC 3aJlayu: BBICTpanMBaTh JIOTUYCCKU HCIPOTHUBOPCUYUBYIO I CIIOYKY
paccyXaeHui ¢ oropoii Ha N3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SIBIICHUS;

HCIIOJIB30BAaTh IMPU PCIICHUU y‘-Ie6HI)IX 3a1a4 COBPEMCHHBIC I/IH(bOpMa]_[I/IOHHBIe TEXHOJIOTUN IJIA
MOWCKA, CTPYKTYPUPOBAHHS, HHTEPIpPETallMd W TMPEIACTABICHUS Y4eOHOW M HAyYHO-TIOMYJISPHON
WHQPOPMAIUH, TONYYCHHONH W3 pa3iIWYHbIX HCTOYHHKOB, KPUTHYECKH AHAIM3UPOBATH MOTYy4aeMYIO
HH(pOPMAIHIO;

MPHUBOJINTH MPUMEPHI BKJIAJa POCCHMCKUAX W 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BsICHEHU E TIPOIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

HCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUA I10 (1)1/131/11(6 B HOBCG}IHCBHOﬁ JKU3HU I obecrieyeHus
0e30macHOCTH TpU OOpallleHnd ¢ TpudopamMu M TEXHHYECKUMHU YCTPOMCTBAMH, JUISi COXpaHEHUs
3JI0POBBS ¥ COOJTIOZICHUST HOPM 3KOJIOTHYECKOTO TIOBEJCHUS B OKpY KarolIel cpe/e;

paboTaTh B TpYNIEe C BBITOJHEHHEM pPAa3IMYHbIX COIWAIBHBIX POJEH, IMJIAHUPOBATH paboTy
TPYNIIBI, PAIlMOHAIBHO PACHpPENeNsITh OOS3aHHOCTH W IIAHUPOBATH JESITENFHOCTh B HECTaHIAPTHBIX
CHUTYaIlMAX, aJIeKBATHO OI[CHUBATh BKJIAJ KJKIOI0 M3 YIaCTHUKOB IPYIIIEI B PEIICHHE pacCMaTpHBaEeMON
MIPOOIIEMEL.

K koniy o0ydenns B 11 kiacce nmpeaMeTHbIe pe3ybTaThl HA 0a30BOM yPOBHE JOJIKHBI OTPaXkaTh
c(hOpMHPOBAHHOCTH Y O0YUJAOIINXCS YMCHHM:

JEMOHCTPHPOBATH HA MPUMEPAX POJIb U MECTO (HU3UKH B (POPMHUPOBAHUH COBPEMEHHON HAayIHOU
KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOM TEXHWKH M TEXHOJIOTHH, B TPAKTHYECKON AEATENbHOCTH
JFOJIeH, IIEIOCTHOCTD U €JMHCTBO (PU3NYECKOH KapTHHBI MHPa;

YUYUTBHIBATh TPAHUIBI IPUMEHEHHS N3yYeHHBIX (PU3MUECKUX MOZIENEi: TOUYCUHBIH 3IeKTPHYECcKUit
3apsj, JIyd CBETa, TOYEYHBIH MCTOYHMK CBETa, SiAepHAs MOJENb aToOMa, HyKJIOHHAs MOJEIb aTOMHOTO
spa MpU petIeHn! GU3UIECKHX 3a/1ad;

pacrio3HaBaTh (QU3NUYECKHE SBICHUS (TIPOIECCHI) W OOBSACHATHP WX HAa OCHOBE 3aKOHOB
JNIEKTPOIMHAMUKN W KBAaHTOBOW (PM3MKH: SIIEKTPHYECKAs IPOBOIMMOCTb, TEMJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJACHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIUS,
JCHCTBUE MAarHUTHOTO TIONISi Ha TIPOBOAHUK C TOKOM M JIBYDKYIIMICS 3apsil, 3JIEKTpOMarHUTHBIC
KoJgeOaHWs W BOJNHBIL, NPSIMOIMHEHHOE pAcIpOCTpaHEHUE CBETa, OTPaKCHUE, IPEIOMIICHHE,
nHTepdepentus, Aupaknus W TOISIPU3AlUsS CBETa, AWCIEPCHs CBeTa, (oTornekrpuieckuil 3¢ dext
(poroaddexr), cBeroBoe maBieHHWE, BO3HUKHOBEHWE IJIMHEHYATOrO0 CIEKTpa aTroMa BOAOPOJA,
€CTECTBEHHAsI U HCKYCCTBEHHAs PaIHOaKTUBHOCTb;

ONKCHIBATh HM3YYCHHBIC CBOWCTBAa BeEIIeCTBAa (DJEKTPUYECKHE, MArHWTHBIC, OITHYECKHUE,
ANIEKTPUIECKYIO TIPOBOJMMOCTD PA3IHMYHBIX CPEM) U DJIEKTPOMArHUTHBIE SBJICHHS (TIPOIIECCHI), HCIIONIB3Y S
(u3HYeCKre BEIMYMHBL: IEKTPHUYECKUI 3apsii, CHIIa TOKA, SJIEKTPUUECKOE HAIPSHKEHHE, IICKTPUIECKOe
CONIPOTHBIIEHHE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOIBIIKYIIAs CHIIa, pad0Ta TOKa, WHIYKIUS MarHUTHOTO
nous, cuiia Amriepa, cuiia JlopeHna, HHIyKTHBHOCTh KaTYIIKH, YHEPTUs JIEKTPUUECKOr0 ¥ MarHUTHOTO
moJiel, MEepHoA M YacToTa KojleOaHWH B KoimebaTelbHOM KOHTYpE, 3apsii M Ccuila TOKa B Ipolecce
TapMOHHYECKHX AJIEKTPOMAarHUTHBIX KoJeOaHu, (POKyCHOE pacCTOsIHUE U ONTHYECKas CUja JIMH3BL, IIPH
ONMCAHMU TPABHIBHO TPAKTOBATH (PU3UUECKHH CMBICI HCIOJIBb3YEMBIX BEIMYMH, UX OOO3HAUYEHHS WU
CIMHUIIBL, YKa3blBaTh (OPMYJIBI, CBS3bIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTHMHU
BEIIMYMHAMUY;



ONKCHIBaTh M3y4YCHHbIC KBAHTOBBIC SIBJICHHS M MPOLECCHI, MCIONB3YS (U3MYESCKUE BEITHMYMHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTa CBETA, SHEPTHS U UMITYJILC ()OTOHA, IEPUOJ
noJypacmaa, SHeprusi CB3U aTOMHBIX s/, IPU OMUCAHUH MTPABUIILHO TPAKTOBATH (DU3HMUCCKUI CMBICI
UCIIOJIb3YEMBIX BEIWYMH, UX O0O3HAYCHHS W CMHUIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(U3NUECKYIO BETUUNHY C IPYTUMH BETHYMHAMH, BEIYUCISATH 3HAUCHHE (U3NICCKON BETHUNHEL,

AHAJIN3UPOBATDH (I)I/I3I/I‘ICCKI/IC IMPOUCCChI U ABJICHUA, UCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC 3aKOHbI 1 MPHUHIIUIIBIL:
3akoH OMa, 3aKOHBI TIOCIIEAOBATENBHOTO U MapaIJIeIbHOTO COSAMHEHHS TPOBOTHUKOB, 3aK0H J[Koymsa—
Jlenia, 3aKOH DJIEKTPOMArHUTHON MHIYKIMH, 3aKOH MPSMOJIMHEHHOT0 PAcpPOCTPaHEHHS CBETA, 3aKOHBI
OTpPaXXCHUSI CBETA, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHeHHe OHHIITEHHa it ¢Gorodddekra, 3aKoH
COXpaHEHUS DHEPTUH, 3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH COXPAHEHHSI AJIEKTPUIECKOro 3apsjia, 3aKOH
COXpaHEHH] MacCCOBOT0 YHCIa, MOCTYNaThl bopa, 3aKOH paJloaKkTHBHOTO paciajia, pyu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTH4eCKOE BBIPAKCHUE W YCIOBHUs (TpaHHIIbI, 0OJAcTH)
MIPUMEHHUMOCTH,

ONpEACIATh HaAMpPaBJICHUE BCEKTOPAa HWHAYKIMWUHW MAr"fuTHOrO I10JId NPOBOAHMKA C TOKOM, CHJIbL
Awmmnepa u cuisl Jlopenna;

CTPOUTDH U OIUCHIBATh U300paKeHHE, CO3J]aBAEMOE INIOCKUM 3epPKAJIOM, TOHKOW JIMH301;

BBIIIOJIHATE  OKCIIEPUMEHTBI 110 HCCICAOBAHHIO q)HSI/I‘IeCKI/IX SIBIEHUU W ImpoueccoB ¢
WCTIOJIb30BAaHHEM TIPSMBIX M KOCBEHHBIX HM3MEPEHUIl: TP 3TOM (OPMYIUPOBATh MpoOieMy/3anady u
THIOTE3y Y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOr0 000pYA0BaHUS, IIPOBOUTH
OIBIT U (POPMYITHPOBATH BHIBOABI;

OCYHIECTBJIATEL MNPAMBIC WU KOCBCHHBLIC H3MCEPCHUA q)HSI/IquKI/IX BCJIIMYWH, IIPU 3TOM BBI6I/IpaTB
OIITUMANbHBIHA CII0CO0 HU3MEPEHUA U HUCIHOJIB30BaTh HM3BECTHBIC METOABI OICHKU HOI‘peIHHOCTeﬁ
HU3MEpEHNI;

HCCIIEIOBATh 3aBUCHUMOCTH (DM3UYECKHX BEIMYUH C WCIIONB30BAHHEM MPSMBIX HW3MEPEHUHU: MpH
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (MKCHPOBATh PE3yNbTATHI TMONYYCHHOW 3aBUCHMOCTH (DU3NYECKHX
BEJIMYMH B BHUJIE TAONHII U TpaUKOB, JENaTh BBIBOJIBI M0 PE3yIbTATAM HCCIICIOBAHHUS,

coOmoaTh mpaBuia 0e30macHOro TpyAa NMPH MPOBEICHUU HCCIENOBAaHWUN B paMKax y4eOHOTO
9KCTIIEPUMEHTa, Y4YCOHO-HUCCIIENOBATENECKOH W MPOSKTHOW JICATENHbHOCTH C  HUCIOJNB30BaHUEM
M3MEPUTEIHHBIX YCTPONUCTB U JIAO0OPaTOPHOT0 000PYTOBAHNUS;

pemarh pacuéTHble 3aJa4d C SIBHO 33aJIaHHOM (DU3WYECKOW MOJIETbI0, HCIONB3Ys (PHU3UUCCKHE
3aKOHBI W MPHHIUITG], HA OCHOBE aHAJK3a YCIIOBUS 3aJ]auydl BBIOMPATh (U3MUECKYIO MOJIENb, BBIJICISIThH
(usnvecKre BEIUYUHBI U POPMYJIbI, HEOOXOMUMBIE TS €€ PEelIeHHs, POBOIUTh PACYETH M OIICHUBATH
peaTbHOCTh TOTYYEHHOTO 3HAYCHUST (PU3MUECKOI BEITHUYMHEI;

pemarh Ka4yeCTBEHHBbIC 3aJla4yd: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUYHMBYIO IICTIOYKY
paccyXaeHui ¢ oropoit Ha U3ydeHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH B (GU3NICCKHE SIBICHUS;

HCTONB30BATh MPU PENICHUU y4eOHBIX 3aJ]1a4 COBPEMEHHbIE WH(POPMAIMOHHBIC TEXHOIOTHU IS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAUN W MPEJCTABICHUS YUeOHOW U HAYYHO-TIOMYJISIPHON
nH(OPMAIUK, TONYYCHHOH W3 pa3jWYHBIX HCTOYHHKOB, KPHUTHYECCKH AHAIM3UPOBATH MOTYYaEeMYIO
nH(}OpMAIHIO;

OOBSCHATH MPHUHIMIBI JISHCTBUS MAIUH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3inyaTth
YCIIOBHUS UX 0€30MAaCHOr0 MCIOIh30BAHUS B IOBCETHEBHOM KU3HM;

MPHUBOJUTH MPUMEPHI BKJIA/Ia POCCUUCKHUX U 3apYOKHBIX YUEHBIX-(PHU3UKOB B PAa3BUTHE HAYKH, B
00BSICHEHUE TPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

HCTONB30BaTh TEOPETUUECKUE 3HAHMS MO (PU3MKE B TMOBCEAHEBHOW JKH3HHM U OOECIIeUCHUS
0e30MacHOCTH TpU OOpallleHWHd ¢ TPUOOpaMM M TEXHUUYECKHMMHU YCTPOWUCTBAMH, JUIS COXPAHCHHS
3OPOBBS ¥ COOJTIOZICHUST HOPM 3KOJIOTHYECKOTO TIOBEJCHUS B OKPYKAIOIIeH cpele;

paboTaTh B TpyMIE C BBIMOJIHEHUEM Pa3IMUYHBIX COIUANBHBIX PONICH, MIAHUPOBATH pPadOTy
IPYIIbI, PA[MOHATBHO paclpeesaTh O0S3aHHOCTH W IJIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTYyalUsAX, aJICKBATHO OI[CHUBATDH BKJIAJ KaXIOT0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMOI
pOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauyecTBo 4acoB DJIEKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTHYeckue
NporpamMmsI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Pazaen 1. PU3UKA U METOJbI HAYYHOI'O ITIO3HAHUSA
11 — 5 bubmoreka [JOK
' HSHKE H METO/IBT HAYHIHOTO TIOSHATHA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bub6mmoreka IJOK
2.1 K
HHeMaTHIa > https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
22 Auaniia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.3 3 6 1 1
AKCOHE! COXPAHEIIA B MeXaHHke https://m.edsoo.ru/7f41bf72
Uroro no pazueny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMHUKA
31 OCHOBBI MOJIEKYISIPHO-KHHETHIECKOI 9 1 bubmmoreka LIOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bbubnuoreka IJOK
3.2 O 10 1
CHOBRL TepMOTMHamMuIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHHS BEIIECTBA. 5 bubmmoreka [JOK
' da30BbIe MEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24

Paznen 4

. QJIEKTPOANHAMUKA



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

bubmnoreka LIOK

41 EKTPOCTATHIA 10 https://m.eds00.ru/7f41bf72
4.2 ITocTosiHHBII nekTpruecKuid TOK. Toku B 12 Bbubmmoreka LJOK
' pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB 1O I[TPOTPAMME 68



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

11 KJIACC

KoanuecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IlpakTnueckue
NporpamMmsl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pazaen 1. DJIEKTPOANHAMUKA
MaruauTtHoe noje. DIeKTpoOMarHuTHas bubmoreka [JOK
1.1 11 1 3
WHTYKIHST https://m.edso0.ru/7f41c97c
Hroro no pazaeny 11
Pazaen 2. KOJIEBAHHWSA U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMArHUTHBIE 9 1 bubmmoreka LIOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
59 MexaHUYEeCKHE B DJIEKTPOMArHUTHBIC 5 1 bubmmoreka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Uroro no pazueny 24

Pazjen 3. OCHOBBI CIIEIIUAJILHOM TEOPUM OTHOCUTEJBLHOCTH

31 OCHOBBI CIIEITHAITEHON TCOPHH 4 1 bubmoreka [IOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 OJ1eMeHThl KBAHTOBOI ONTHKU 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
4.9 C 4 bubmmoreka [IOK
' TPOCHHE aToMa https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE A1IpO 5 Bbubnuoreka IJOK



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

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

Hroro no paspeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®U3UKHU

5.1 DJeMeHTBI ACTPOHOMHUH M aCTPOPUIUKU 7 bubamorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Pazaen 6. OBOBLIAIOIIEE IIOBTOPEHUE

6.1 Ob6o0matoriee MOBTOpEHUE 4 ﬁ;g:jﬁfdii(ﬁf/? £21097¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB 1O ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne Koun4yecTrBo yacos Jara Jlata
w/n Tema ypoka Beero KontpoabHubie | I[Ipaktnyeckme | H3YUCHHSA w3ysenus
padoThI padoThI 1o IJIaHy baxTHUeCKas
1 ®uzuka — Hayka o npupoae. Hayunsie MeTozsl 1
MTO3HAHMS OKPY>KAIOIIEro MUpa
Ponb 1 MecTo ¢puznku B popMUpOBaHUU
2 COBPEMEHHOI HAay4YHOU KapTUHBI MUPA, B 1
MIPaKTUYECKON JEeSITeIbHOCTH JIFOIeH
Mexanundeckoe nBrkeHrne. OTHOCUTENFHOCTh
3 MeXaHW4YecKoro ABIKeHus. [lepemenienne, 1
CKOpOCTb, yCKOpEHHE
PaBHOMEpHOE NPSIMOIMHENHOE ABUKEHHU €
5 PaBHOYCKOpEHHOE TPAMOIIMHENHOE IBUKEHNE
6 CroOomHOE mageHne. Y CKOpeHHe CBOOOTHOTO 1
MaJIeHAS
7 Kpuponuneitnoe npuxenue. J[BuxxeHue 1
MaTepuaIbHON TOYKH 110 OKPYKHOCTH
IIpuniun orHOocUTENbHOCTH [ anumes.
8 HMuepunanbHble cucTeMbl oTcuera. [lepBriil 3aKoH 1
HeroToHa
9 Macca tena. Cuna. [IprHIAT Cyneprno3UIIIy CHII. 1
Bropoii 3axon HeroToHa 117151 MaTepuanbHOW TOYKU
10 Tpernii 3akoH HploTOHA /7151 MaTepraIbHBIX TOYEK 1
11 3aKOH BCEMUPHOrO TAroTeHust. Cuna TIKECTH. 1
[lepBast kKocMU4ecKast CKOpOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1
Cua tpeans. Koadouuument tpenns. Cua
13 COIIPOTUBJICHUS TIPH IBUKEHUH TeJla B JKUKOCTH 1
WJI Ta3e




14

IToctynarenpHOE M BpalllaTENbHOE IBUKEHUE
abcomoTHO TBEpOro Tenma. MomeHT cuibl. [1nedo
CHUJIBI. Y CIIOBHSI PaBHOBECUA TBEPAOIO TENa

15

I/IMHYHBC MaTepHaHI:HOfI TOYKH, CHCTCMbI
MaTepuaJbHbIX TOYCK. HMHy.]'H)C CHJIBL. 3aKOH
COXpaHCHUA UMITYJIbCA. PeaktuBHOC JBHKXCHHUC

16

Pabora u momHoOCTh cuitbl. Kunerndeckast sHeprust
MaTepuaibHOW TOUKU. Teopema 00 M3MEHEHUH
KUHETHYECKON IHEPrUun

17

ITorenuuanbHas sHeprus. [loreHManbHas 3Heprus
yrpyro aeopMUpoBaHHON TPY>KUHBIL.
[ToTenmnmanpHas SHEPTH Tea BOJIU3U TOBEPXHOCTH
Semau

18

[ToTenmnmanpHBIC M HEMOTEHITHATBLHBIE CHUITBI. CBS3b
paboTHI HEMOTEHITHATLHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOH YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpaHEHHSI MEXaHUYIECKON SHEPTHU

19

JlabopaTtopHas pabota «lcciaenoBaHue CBSI3U
paboTHI CHITBI C U3BMEHEHHEM MEXaHW4YeCKOH SHepTrun
TeNa Ha TIpUMepe PacTHKEHUS PESUHOBOTO KIYTay

20

KonTtponrsaas pabora o teMe «KnHemaTuka.
Juaamuka. 3aKOHBI COXPAHEHUS B MEXaHUKE)

21

OCHOBHBIE MOJOKEHHUST MOJICKYISIPHO-KHHETUYIECKOM
teopun. bpoyHoBckoe nmkenue. Auddysus

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUSI YaCTHULL
BelecTBa. Mozenu CTpOeHHUsI ra30B, KUAKOCTEN U
TBEPIBIX TEI

23

Macca monekyn. KonnuectBo BeiecTsa.
[TocrosinHas ABoraapo

24

TemoBoe paBHoBecue. Temneparypa u e€
u3mepenue. lllkana remneparyp Llenbcus

25

Wneanensiii raz B MKT. OcroBHOe ypaBHeHne MKT

26

AbcomoTHas TeMIiepaTypa Kak Mepa cpegHen




KUHETUYECKOW SHEPTUU ABMKEHUS MOJIEKYIL.
VYpasuenue MenaeneeBa-Knaneiipona

27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI
JlabopaTtopHas pabota «lcciaenoBanue 3aBUCIMOCTH

28 MEXIy TapaMeTpaMu COCTOSIHUSI Pa3peKEHHOTO
raza»

29 W3zonpoiiecchl B MiealIbHOM ra3e U ux rpaduueckoe
MIpEICTaBIICHUE
BayTpeHHss 3Heprus TEpMOIAMHAMUYECKON CUCTEMBI

30 U criocoObl €€ n3MeHeHus. KonuuecTBo TerioThl U
pabota. BHyTpeHHSss1 3HEPTUs 0JTHOATOMHOTO
HJIeTHHOTO Ta3a

31 Buas! Temonepenaun

32 VnenbHas TEMIOEMKOCTH BeliecTBa. KonruecTBo
TEIUTOTHI IPH Teruionepenade. AnnabaTHbIN mporecce

33 ITepBblii 3aKOH TEPMOJAMHAMUKH U €T0 IPUMEHEHHE K
r30mporeccaM

34 HeobOpatumocTs mporieccoB B mpupoe. Bropoit
3aKOH TEPMOTMHAMUKHU

35 ITpunmun geiictBus 1 KITJ[ TeryioBoit MamvHbl

36 Hukn Kapuo u ero KIT/I

37 DKOJOTHIECKUE TTPOOIIEMBI TEIUIOHEPT CTHKH

38 O6o06marommii ypok «MorekynspHas (u3nka.
OCHOBBI TEPMOAMHAMHKI

39 KonTponsnas padora o Teme «MonekynsapHas
(mzuka. OCHOBBI TEPMOAMHAMHUKIDY

40 [TapooOpa3oBanne u KoHAeHCcanus. Mcmapenne
KHIIEHUE

41 AOCONIOTHASI U OTHOCUTEIIbHAS BIXKHOCTH BO3/IyXa.
Haceimennsiit nap

42 Teépmoe teno. Kpucrammueckue u amopgHbIe Tena.

AHU30TpOIHUS CBOUCTB KpUcTaiLIoB. XKunkue




KpHUCTAJJIbL. COBpeM CHHBIC MaTCpHUaJIbl

IlnaBnenue u kpucramnu3anus. Y JelbHas TENJI0Ta

43
iaBnenus. Cyonumanus

44 YpaBHeHHE TEMIOBOro OanaHca

45 Onexrpuzanus Ten. DeKkTpuyeckuit 3apsia. Jlpa Buaa
3JEKTPUUECKUX 3aPsI/IOB

46 [IpoBoAHUKH, TUITIEKTPUKU U TOITYIPOBOJHUKH.
3aKOH COXpaHEHUS JIEKTPUYECKOT0 3apsa

47 BzaumonetictBue 3apsanos. 3axon Kymona. Todeunsrit
3JIEKTPUUECKUH 3apsij
Hanpsxénanocts anekrpuueckoro nois. [Ipuanmn

48 CyHEPHO3UIIUU IEKTPUUECKUX Nojel. JInuuu
HaNpspKEHHOCTH

49 Pa6ora cun anekrpocratudeckoro nosis. [loTeHuan.
PaznocTh noreHnuanos

50 [IpoBOAHYKH U AMIIEKTPUKHU B DIIEKTPOCTATHUYECKOM
nonie. Juanexkrpuyeckas MpOHUIIAEMOCTh

51 OnexrpoéMkocTs. KoHaencarop

59 DIEeKTPOEMKOCTD TIIIOCKOTO KOHACHCATOpa. DHEPTUs
3apsHKEHHOTO KOHJIEHCaTopa

53 JlaGoparopHast padora "M3MepeHne dIEKTPOEMKOCTH
KoHIeHcaTopa"
ITpuniun aecTBUS ¥ TPUMEHEHUE KOHJIEHCAaTOPOB,

54 KOMHMPOBAIBHOTO arapara, CTpyHHOTO MPUHTEPA.
DneKkTpocTaThuyecKas 3aluTa. 3a3eMJICHHE
3JIEKTPOIIPHOOPOB
ONEeKTPUUECKUI TOK, YCIIOBHUS €r0 CYIIECTBOBAHMUSL.

55 [Tocrostusii TOK. Cnna Toka. Hanpsbxenue.
Conporusnenue. 3akoH Oma 15l y4acTKa Henu
[TocnenoBaTensHOE, TapaUIEIbHOE, CMEAaHHOE

56 CoeJIMHEeHr e POBOAHIUKOB. JlabopaTtopHas pabora

«I/I3yquI/Ie CMCHIaHHOI'0 COCIUHCHUS PE3UCTOPOBY»




57

PaboTa 1 MOIIHOCTB AJNEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

58

3axoH OMa 115t TOTHOH (3aMKHYTO# ) JIEKTPUUECKON

nenu. Koporkoe 3ambikanue. JlaboparopHas padbora
«M3mepenne D/]C ncTtoyHrnka ToKa U €ro
BHYTPEHHETO COMPOTHUBIICHUS

59

ONeKTpOHHAs MPOBOJUMOCTH TBEPABIX METAIJIOB.
3aBUCUMOCTb COIPOTUBJIEHUS METAJIIOB OT
TemnepaTypbl. CBepXIpOBOINMOCTh

60

Onexrpudeckuii Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX MTyYKOB

61

[NomynpoBOMHNKH, WX COOCTBEHHAS U TPUMECHAS
npoBoarMocTh. CBOMCTBA p—N-Tiepexona.
[TomynpoBOAHUKOBEIE TPHUOOPEI

62

DIeKTPUYECKHI TOK B pacTBOpax U paciuiaBax
ANEKTPOIUTOB. DIEKTPOIUTHICCKAS JTUCCOIHAIINSI.
DNEKTPOIU3

63

DJNeKTpuIecKuii TOK B Ta3zax. CaMOCTOSITENTEHBIN U
HEeCaMOCTOSTENbHBIN pa3pan. Monaus. [1nazma

64

OnexTpudeckue MpuOOPHI U yCTPOICTBA B UX
MpaKTHYecKoe MpuMeHeHne. [IpaBuiia TeXHUKN
0e301macHOCTH

65

O6006marommii ypok «JIeKTPOANHAMUKA»

66

KonTponsHas pabora o Teme « DIEKTPOCTATHKA.
ITocTrosiHHBIN 3nekTpryecKuid ToK. Toku B
Pa3IMYHBIX Cpegax»

67

PesepBubIii ypok. KonTponsHas padora mo teme
"OnekrpoauHamMuKa"

68

PesepBHbrii ypok. O0o6matomuii ypok mo remam 10
KJacca

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

KonTpoabusbie

Bcero
padoThbI

IIpakTHUyeckue
padoThI

Jara
M3y4eHH sl
110 IVIAHY

Jara nuzyyenus
dakTnyeckasn

IlocTostHHEBIE MATHUTEI M UX B3aUMOJIEHCTBUE.

MarnutHoe nosie. BekTop MaruuTHON UHAYKUMH. JIuHUM

MarHuTHON MHIYKIUU

MaruuTtHoe Tojie MPoBOAHMKA ¢ TOKOM. OmBIT DpcTena.
B3aumonelicTBre MPOBOAHUKOB C TOKOM

JlabopaTtopHas paboTa «/3ydyeHrne MarHUTHOTO I10JIs
KaTylIK1 C TOKOM»

JelicTBue MarHUTHOIO MOJISI HAa IPOBOJHUK C TOKOM.
Cuna Amriepa. JlaboparopHas padora «HccinenoBanue
JEICTBUS IOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM)

JlelicTBME MarHUTHOTO TMOJISI HA JBUXKYILYIOCS
3apspkeHHyto gactuily. Cuia Jlopenma. Pabora cuiter
JlopeHniia

OnekrpoMarHuTHas HHAYKIUs. [ToTok BekTopa
MarautHOH nHAYKIKU. DJC nHAyKInn. 3aKoH
3JIEKTPOMAarHuTHOU nHaAykuuu Papages

JlaGopaTopHas padora «lccinenoBanue sIBICHUS
3NEKTPOMATHUTHOW HHTYKITAU

NunyktuBHOCTH. SIBNEeHUEe camounaykiuu. JC
CaMOWHAYKIINU. DHEPTUS MATHATHOTO TIOJIST KATYIIKH C
TOKOM. DJIEKTPOMAaTrHUTHOE TT0JIE

Texaudeckue YCTpOﬁCTBa " UX IPUMCHCHUC:
MOCTOSAHHBIC MAIHUTBI, 3JICKTPOMATrHUTBI,
QJICKTPOABUTATCIIb, YCKOPUTECIIN 3JICMCHTAPHBIX YaCTHUL,
HUHAYKIMOHHAs II€Yb




10

Oo6o0marommii ypok «MarHuTHoe mosie.
DnekTpoMarHuTHAS HHIYKITHSD

11

Kontponbshas pabora 1o Teme «MarHuTHoe moJe.
OnexTpoMarHuTHask MHIYKIHSD»

12

CB00OIHBIC MEXaHMYECKUE KoeOanus. [ apMoHuiecKue
KoyicOaHus. YpaBHEHUE TapMOHUYECKUX KOJIeOaHU.
IIpeBpaiienue 3Heprun

13

JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH
Mepro/Ia MajbIx KojeOaHuii Tpy3a Ha HUTH OT JUTHHBI
HUTHU U MacChl Ipy3a»

14

KonebaTenpHblit KOHTYp. CBOOOTHBIE AIIEKTPOMATHUTHBIE
KOJIeOaHus B MI€aTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaIOrus MKy MEXaHHUECKUMH H
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
HJeaTbHOM KoJeOaTeTbHOM KOHTYpe

16

[IpencraBnenue o 3aTyXaroMmUX KOJIeOaHUAX.
BriHykIeHHBIE MeXaHUYeCKue KoneOanus. Pe3oHaHc.
BreiHyX1eHHBIE DIIEKTPOMAarHUTHBIE KOJIEOaHMs

17

[lepemennsrii Tok. CHHYCOMIATFHBIA TIEPEMEHHBIN TOK.
MoIHOCTE IEPEMEHHOT0 TOKa. AMIUIUTYIHOE H
JeMCTRYIOIIIee 3HAUYEHHE CHIIBI TOKA M HAIIPSDKEHUS

18

Tpancdopmarop. [Ipon3BoacTBo, epenada u
noTpebIeHne ANEKTPHIECKON SHEPTHH

19

VYeTpolicTBO M MPaKTUUECKOE TPUMEHEHHE
3JEKTPUUECKOro 3BOHKA, TEHEpaTopa NEPEMEHHOr0 TOKa,
JINHUY 3NeKTponepenay

20

DKOJIOrH4ecKre pUCKH NP IPOU3BOICTBE
aneKTpo3Heprun. KynbTypa ucronbp30BaHus
3JIEKTPOIHEPTHY B TIOBCEHEBHON KU3HU

21

MexaHnndeckue BOJIHBI, YCJIOBUS PACTIPOCTPAHCHUS.




[Tepuon. CxopocTb pacpOCTpaHEHUS U ITTMHA BOJTHEI.
[Tonepeunbie 1 MPOAOIBHBIC BOTHEI

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa.

22 TemOp 3ByKa

2 3 BJICKTpOMaI‘HI/ITHI)Ie BOJIHBI, UX CBOMCTBA U CKOpPOCTb.
IIxana OJICKTPOMArHuTHBIX BOJIH

24 IIpuHLMIIEI paguoCBsI3u U TeneBUieHus. Pa3Butue
cpencTB cBs3u. Paguonokanus

25 KonTponbshas pabora «KonebaHus 1 BOJHBD

26 IIpsiMonnHElHOE pacpocTpaHEHUE CBETa B OJTHOPOIHOM
cpene. Toueunslit ucrounuk cera. JIyd cera

97 OTtpaxeHnne cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[MocTpoenne n300pakeHMit B TNIOCKOM 3epKaJie

28 IIpenomiienue cBera. IloHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIi yro MoIHOrO BHYTPEHHETO OTPaXKEHUS

29 JlabopaTtopHas paboTa «/3mepeHune mokasares
TIPETIOMIICHHS CTEKIIa)

30 Jlumsel. [locTpoenune nzobpaxkenuit B mua3e. Dopmyna
TOHKOM JINH3bL. Y BENHYECHUE JTUH3bI

31 JlaGopaTopHas pabora «lccinenoBanue CBOHCTB
U300paKEHUH B TMH3AX)»

39 Hucnepcus cBera. CIIOXHBINH cocTaB 6emoro cBera. LlBer.
JlabopaTopHas pabota «HabmogeHre nucnepcuu CBeTay

33 WnTepdhepennns ceera. Judpakuns crera.
Judpaxuonnas pemeérka

34 [lomepeunocth cBeTOBBIX BONH. [lomspusanus cBera

35 OnTudeckue mpruOOpHI M YCTPOKUCTBA U YCIIOBUS X
0e301acHOr0 IPUMEH EHHSI

36 ["paHUIBI MPUMEHUMOCTH KIIACCHUYECKON MEXaHHKH.

HOCTy.TIaTBI cneunaanoﬁ TCOPUH OTHOCHUTCIBbHOCTH




OTHOCHUTEIBHOCTh OOHOBPEMCHHOCTH. 33MCZ[J'I CHHUC

37 BpPEMEHH U COKpAaICHUE UINHBI

38 DHeprus ¥ UMIYIbC PENSTHBUCTCKON YacTullbl. CBS3b
MAacChl ¢ PHEPTHEH 1 UMITYJIbCOM. DHEPTHS MOKOS

39 Kontponbhas pabora «Ontrka. OCHOBBI ClielHaIbHOMI
TEOPUU OTHOCHUTEILHOCTI

40 ®oronbl. Dopmyna [Inanka. JHeprus ¥ UMIyNbC GOTOHA

41 OtkpeiTue u uccienaoBanue porodpdexra. OnbiTer A. I'.
CroneroBa

42 3akonb! horoaddekra. YpaBHeHue DUHINTEHHA IS
doroaddekra. «Kpachas rpanuiia» dporodpdexra

43 Hasnenne ceera. OnpiThl I1. H. JleOeneBa. XumMuueckoe
JIeHiCTBHE CBETA
TexHUYecKre yCTPOMCTBA U NPAKTUYECKOE IPUMEHEHHE:

44 (dotoanieMeHT, (HOTONATUYHK, COJIHEUHAs OaTapes,
CBETOIUO]

45 Pemenne 3anau no reme «21€MEHTHI KBAHTOBOI OITHUKK»

46 Mogenb atroma Tomcona. OnbiTel Pesepdopaa mo
paccesiHuio o-yactul. [Inanerapnas Mozaens aToma

47 [Tocrynater bopa

48 Wznydenue n nornomenue GOTOHOB MPH MEPEXoe aToMa
C OJHOT'O YPOBHSI 3HEPIUH Ha Apyroi. Buasl ciekTpoB
Bonnossle cBoiicTBa yactull. Bonuel ne bpoitis.

49 KopmryckymnsipHo-BomHOBOU nyanu3M. CIIOHTaHHOE U
BBIHY)KJCHHOE U3JIydeHUE

50 OTkpeiTHE paaroakTUBHOCTH. ONBITH Pesepdopaa mo
OIIPEETICHNIO COCTaBa PaJ0aKTHBHOIO U3ITy4EHHS

51 CgoiicTBa anbda-, 6era-, raMma-u3nydeHus. Biousaue
PaZnOaKTUBHOCTH Ha >KHBBIE OPIraHU3MBI

52 OTkpeITHE IPOTOHA U HeliTpoHa. M3oTonbl. Anbda-




pacnaj. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal.
lNamma-uznyyenue

53

DHeprusi CBsI3U HYKJIOHOB B sfpe. SlAepHbIe peakium.
SAnepubiii peakrop. [IpoOieMbl, IEPCICKTHBHI,
JKOJIOTUYECKUE aCIIEKThI A/IEPHON IHEPTETUKHU

54

OneMeHTapHble yacTULIbl. OTKpBITHE MO3UTPOHA. MeToabl
HaAOJIOICHHS U PErUCTPAIIMHU dJIEMEHTAPHBIX YACTHII.
Kpyrnetit cton «@yHaaMeHTalbHbIE B3aUMOJICHCTBHS.
EnnnHcTBO r3nueckoll KapTHHBI MUPaY

95

Bun 38é31H0T0 HeOa. Co3Be3aus, spKue 3BE3IbI,
IIJTaHEThI, X BUAUMOC IBHIKCHUC. ComnueuHasi cucTeMa

56

Connne. ConHeuHas akTUBHOCTbh. VICTOUHUK SHEPTHN
Connma u 38€31

57

3BE37BI, IX OCHOBHBIE XapaKTEPUCTUKH. 3BE3MBI TJIABHON
Moceq0BaTeIbHOCTH. BHYTpeHHEee cTpoeHue 3BE3].
CoBpeMeHHBIE TIPEACTABICHNS O POUCXOKICHUHU 1
sBomtoruu CornHIa U 3BE3]

58

Mueunsiit [Tyt — Hama [Nanaktuka. [Tonoxenue u
nekenue Conama B [amaktuke. ['amaxruku. UEpHbie
IBIPHI B SIAPAX TallaKTUK

59

Bcenennas. Pazoeranue ramaktuk. Teopus bonbiroro
B3pbIBa. PenukroBoe n3nydyenue. MeraraiakTuka

60

Hepemennsie mpoOiieMbr acCTpOHOMUHT

61

KonTponsnas pabora «1neMeHTHl aCTPOHOMHUHU U
acTpopu3UKI»

62

O6o06marommii ypok. Ponp pusmku u actpoHOMUHN B
SKOHOMHUYECKOH, TEXHOIOTMUECKOM, COITTAILHON 1
ATUYECKOH chepax JesTeIbHOCTH YeI0BeKa

63

O6o0matommii ypok. Ponb u mecto pusuxu n
aCTPOHOMHH B COBPEMEHHOW HAyYHOH KapTHHE MUpa




O6o0matomuii ypok. Ponbs ¢pusndeckoit Teopun B

64 (hopMHPOBAHUH NIPEACTABICHHUH O (GU3NIECKON KapTHHE 1
MHUpa
O6o0matommii ypok. Mecto ¢pu3nueckoil KapTHHBI MUpa

65 B 00ILIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEACTABIEHUH O IPUPOJIE

66 Pe3epBHBIi ypok. MarHuTHOE TI0J1€. DIEKTPOMAarHUTHAs 1
WHAYKIHS

67 PezepBHbIii ypok. Ontuka. OCHOBBI CHIEMATBHON TEOPUU 1
OTHOCHTEIBHOCTH

68 Pesepnbrii ypok. KBantoBas ¢usnka. DneMeHTHI 1
ACTPOHOMHH H acCTPOPUIUKU

OBUIEE KOJIMYECTBO YACOB 1O I[TPOTPAMME 68




YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
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