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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro O0OIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXEHUI M TpeOOBaHMUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3zoBarensHOU mporpaMmel, npeacrapieHHbIXx B ®T'OC COO, a Takke ¢ yuérom deaepanbHOR
paboueii mporpamMmbl BOCIIUTAaHUS W KOHIENIMHU IpernoaaBanus ydyebHoro npeamera «dusuka» B
oOpazoBaTenbHBIX  opranmsamusx  Poccuiickoit ~ @exepauuu,  peaqu3ylOIMX  OCHOBHBIC
oOpa3oBaTeNbHbIE IPOTrPAMMBI.

Copneprxanue IporpaMMsl 1o (hU3HMKe HANpPaBICHO HA (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa obyuaromuxcs 10—11 xmaccoB npu oOydenun ux Qusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IESITeILHOCTHOTO nmoaxo/a. [Iporpamma no (usnke cOOTBETCTBYET TPEOOBAHUSAM
OI'OC COO k mnmaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM W METalmpeAMETHBIM pe3yJibTaTaM
0o0y4eHHs, a TAKXKE YYUTBHIBACT HEOOXOAMMOCTb PEANM3alUU MEXIPEAMETHBIX CBA3CH (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIC 1€/ U3yYEHUS
¢u3MKKN Ha ypOBHE CpPEAHEro OO0IIero oOpa3oBaHMs, IUIAHHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca
(bU3HUKY: TNYHOCTHBIE, METANPEAMETHEIE, TPeAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHUS Kypca Gpu3uku Ha 6a30BOM YPOBHE, B TOM YHKCJIE MPEAMETHbBIE
PE3yNbTaThI [0 roj1aM 00yUeHUS;
coziep;kanue yueOHoro npeamera «dusuka» 1no rogam o0y4eHuUs.

PaGouas mporpamma mo ®dusmke pazpaboTaHa B COOTBETCTBUU C paboYeii MporpaMMoi
BOCIHUTAHMS IIKOJIBI ¥ POTPAMMBI TPOGOPUEHTAIIIOHHOTO MUHUMYMa.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

du3nka Kak Hayka o Hamboyiee OOIMMX 3aKOHAX MPUPOJIBI, BBHICTYIAs B Ka4eCTBE YICOHOTO
mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKIIaJ B CHCTEMY 3HaHUN 00 OKpYKarolleM MHpeE.
[IxonpHBIN Kypc U3MKU — CHCTEMOOOPA3YIOLIUH /1JIsl €CTECTBEHHO-HAYYHBIX Y4€OHBIX IPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLIECCOB M SBJICHHUM, M3y4aeMbIX XHMHEH,
ouosoruei, ¢pusmdeckoil reorpadueit U actpoHomuei. Vcnonp30BaHNEe W aKTHBHOE MPUMEHEHUE
¢bu3nvecKux 3HAHMHA OmpejaesseT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIWH B cdepe
SHEPreTHKH, TPAHCIIOPTA, OCBOECHHUS KOCMOCA, IOJIyYEHHS HOBBIX MaTEpUajOB C 3aJJaHHBIMU
CBOWCTBaMHM U Jpyrux. V3ydyeHnue U3k BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHNE €CTECTBEHHO-
HAyYHOH KapTUHBI MHUpa oOydaromuxcs, B (GOPMHUPOBAHHE yYMEHHWH NMPHUMEHSATh HAYYHBIA METO
MO3HAHUS MPU BHIMOJHEHUH UMU Y4eOHBIX UCCIIEIOBaHHIA.

B ocHoOBy kypca Qu3MKu aJisi YpOBHS CPEIHETO OOIIEro 0Opa3oBaHUs TMOJIOKEH P UJIICH,
KOTOPBIE MOXKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUS.

Hoesa yenocmrnocmu. B COOTBETCTBUM C HEHl KypC SIBISETCS JIOTMUECKU 3aBEpPIIEHHBIM, OH
COZIEp’)KUT MaTepuasl U3 BCEX pa3/leioB (PU3MKH, BKIIOYACT KaK BONPOCHI KJIACCUYECKOH, Tak M
COBpEMEHHOM (pU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBHM C Hel marepuan Kypca (Gpu3MKu 00BbeIUHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce siBisieTcs: popMHpoBaHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BELIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE€ peanusanusi mpeamnosiaraeT HCIOJIb30BaHUE T'YMaHUTapHOTO
noTeHIMana (pU3NUECKOW HAyKHU, OCMBICICHUE CBS3U Pa3BUTHUA (PU3HUKU C pa3BUTHEM OOIIECTBa, a
TaK)X€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kype Gusuku npeamnosnaraer 3HaKOMCTBO C IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.
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Hoes okonocusayuu peamu3yercss TIOCPEACTBOM BBEICHUS DJIEMEHTOB COJEPKAHMA,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBl C PAa3BUTHUEM
TEXHUKHA U TEXHOJIOTUH, a Takke OOCYKACHHUs MPOOJIeM PalMOHAIBHOTO MPUPOIONOIb30BAHUS U
HKOJIOTMUYECKOI 0€30M1acHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHHA
ABIAIOTCS  (pu3nyeckue Teopun (popmMupoBaHHE TNPEACTABICHUNH O CTPYKType TIOCTPOCHUs
busnueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB ¥ TPHUHIMUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPHUPOJE, TPaHHUIAX HPUMEHUMOCTH TEOpUM, IJIsl OMUCAHUS €CTEeCTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).

CucTreMHO-esSTeIbHOCTHBIN MOIX0J B Kypce (DU3MKU peanu3yeTcsl Mpexkjie BCEero 3a Cuér
OpraHu3alK SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOydaromuxcsa. s 6a30Boro ypoBHS Kypca
(GU3MKM — STO HCIIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B mporpamMme mo (u3MKe OOBEAWHEHBI B OOIMIMK CIHCOK
YUEHHYECKUX MPaKTHUYECKUX padoT. BrimeneHue B ykazaHHOM IepedHe JabOpaTOpHBIX pPadoT,
NPOBOJUMBIX JUISI KOHTPOJIA M OIIEHKH, OCYIIECTBIISAECTCS Y4YaCTHUKaMH 0Opa30BaTENbHOIO
mpolecca UCXoAsd U3 0COOCHHOCTEW IMIaHUPOBAaHHUS M OCHalleHus kabunera ¢usuku. [Ipu sTOoM
o0ecrieynBaeTcsl OBJIAJICHHE OOYYAIOMMMHCS YMEHHSIMU TPOBOAMTH KOCBEHHBIC HW3MEPEHUS,
UCCIIEIOBAaHMUS 3aBHUCUMOCTEH (PU3WYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE ynenseTcsl peuieHHI0 pacuéTHRIX U KaueCTBEHHBIX 3a1ad. [Ipu stom ans
pacu€THBIX 3a7ad MPUOPUTETOM SBISIOTCS 33/a4d C SBHO 3aJaHHON (PU3MUYECKOW MOJIEINBIO,
MO3BOJISIIOIINE MIPUMEHSTh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pas3jelia Kypca,
TaK ¥ MHTCTPHUPYS 3HAHUS U3 Pa3HBIX pasenoB. /)i KaueCTBEHHBIX 3a/1a4 PHOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSICHEHHE MPOTEKaHUS (GU3NYECKUX SIBJICHUU U MPOLIECCOB B OKPY)KAIOIIECH KU3HU,
TpeOyrome BEI0Opa GU3NIECKON MOIENH JIsi CHTYyalliy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu @I'OC COO k MaTepHalibHO-TEXHUYECKOMY 00ECIEUeHUIO
yaeOHOro mporecca 6a30BbI YpOBEHb Kypca (M3HKH Ha YPOBHE CPEIHEro o0Imero oopasoBaHuUs
JOJDKeH M3ydaThCs B YCIOBUSIX IMpeIMETHOro KaOuHeTa (U3MKHM WM B YCIOBUSX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro IHKiIa. B kaOuHere ¢u3MKn
JIOHKHO OBITh HeoOXonuMoe IJlabopaTopHOe O00OpYyIAOBaHME ISl BBIMOJTHEHHUS YKa3aHHBIX B
nporpamMMe 1o QU3NKe YYCHHUECKUX MPAKTUIECKUX paboT U IEMOHCTPAMOHHOE 000pyJOBaHHE.

JlemoHcTpanioHHOEe  00OpyZoBaHHe (opMHpyeTcs B COOTBETCTBHM C  MPUHIIUIIOM
MUHUMAIBHON JOCTATOYHOCTH W 00ECIeYMBAET IMOCTAHOBKY MEPEYUCIICHHBIX B IMPOTpPaMMe II0
(¢u3MKe KIIOUEBBIX JEMOHCTpallMid [N KCCIEAOBAaHUS M3Yy4aeMbIX SBJICHMM U TPOIIECCOB,
AMIUPHUYECKUX U (DYHTAMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKHUX TIPUMEHEHUH.

JlaboparopHoe 000pyAOBaHUE AJIsl YICHHUECKUX MPAKTUYECKUX paboT hopMupyercs B BHIE
TEMAaTUYeCKNX KOMIUIEKTOB U oO0ecreynBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temarudeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI  OBITh
MMOCTPOCHBI HAa KOMIUICKCHOM HCIIOJb30BaHUU aHAJIOTOBBIX M HU(MPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX TaOOPATOPHIA.

HEJN U3YYEHUSA ©U3UKHU

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IeEM 00pa30BaHUU SBISIOTCS:
dbopmMHpoBaHHE HWHTEpeca M CTpPEeMJIEHUs OOYyYaloIIMXCsl K HAyYHOMY HW3YYEHHUIO MPHUPOIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH;
pa3BUTHE TPEACTABICHUN O HAYYHOM METOJie MO3HAHHA U (OPMHUPOBAHUE HCCIIEOBATENHCKOIO
OTHOIIECHHUS K OKPYXKAIOIIUM SIBIICHUSM;
(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3y4yeHHs OCHOB CTPOCHHUS MaTepUH U
(byHIaMEHTaIbHBIX 3aKOHOB (PU3HUKH;
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(bopmHupoBaHUE YMEHUN OOBSCHATH SBICHHUS C UCHOJIH30BaHUEM (DM3NYECKUX 3HAHUHM M HAyYHBIX
JI0Ka3aTeNbCTB;
(dopMupoBaHUE TPEACTABICHUH O ponu (GU3UKH I Pa3BUTHSA JAPYTUX ECTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHre JTHX Leled oOecreunBaeTCsl pelIeHHEM CIEAYIOIMX 3aJad B Ipolecce
U3y4deHus Kypca pU3MKK Ha ypOBHE CPEAHEro o0Iero oopa3oBaHms:
npuoOpeTeHne CUCTEMBbI 3HAHMK 00 OOImMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSIX,
BKJIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (DH3HUKY, 3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DM3UKY M SJIEMEHTHI
acTpou3uKH;
(dbopmMHpOBaHKE YMEHUI MPUMEHSTh TEOPETUYECKHIE 3HAHUS Il OOBSICHEHUS (PU3NYECKUX SBICHUI
B IIPUPO/JIC U JUTSI IPUHSTHUS IPAKTUYECKUX PEIICHUH B TIOBCEHEBHON JKU3HH;
OCBOCHHE CIIOCOOOB PELICHHs Pa3IMYHBIX 337ay C SBHO 3aJaHHOM (PM3UYECKON MOIENbIo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO37aHue (DU3MYECKOW MOJENH, aJCKBAaTHOH YCIOBUSAM
3a1a4u;
MOHUMaHWe (PU3MYECKHMX OCHOB H TMPHHLIWIOB JICHCTBUA TEXHHYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS HAa OKPYKAIOIIYIO CPENY;
OBJaJJCHHE METOJAMH CaMOCTOSITEIbHOTO  IUIAHMPOBAaHMS M TPOBEACHUS  (U3MUSCKHUX
OKCIIEPUMEHTOB, aHalIW3a M HWHTEPIpeTaluud WHQPOPMAIMH, ONPENEICHHS JIOCTOBEPHOCTH
MOJyYEHHOTO Pe3yiIbTara;
CO3JJaHME YCIOBUHM ISl Pa3BUTUS yMEHHH IIPOEKTHO-HCCIIEAOBATEIbCKOW, TBOPYECKOU
JEATEILHOCTH.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha wusydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEAHEro OO0IIero oO0pa3oBaHUA
orBoautcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamme no (u3MKe MepeueHb J1abopaTOpHBIX M MPAKTUYECKUX padoT
ABIISICTCS PEKOMEHIOBaHHBIM, YUHUTENb JIeJaeT BEIOOp MpOBeACHUs J1a00paTOPHBIX paboT U OMBITOB
C Y4€TOM MHAUBHUIYyaJIbHBIX OCOOCHHOCTEN 00yYaroIXCsl.

COAEPXAHUE OBYUYEHUSA

10 KJIACC

Pa3neu 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usnka — Hayka o mnpuponae. Haydnble MeToabl IO3HaHHs OKpykaromiero mupa. Pomip
HKCIEPUMEHTA U TEOPUH B IpOIlecce MO3HAHUS TPUPO/Ibl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (usnueckux sBIeHUH M mpoueccoB. Hayunble rumote3pl. dusmueckue
3aKOHBI ¥ TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Ponp u mecto ¢u3uku B (POPMUPOBAHMM COBPEMEHHOM HAay4YHON KapTHHBI MHUpA, B
IIPAKTUYECKOU NEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aprkeHrne. OTHOCHUTEIIFHOCTh MEXaHUUECKOro ABIKeHUS. CHcTeMa OTCUETa.
Tpaexropus.



[lepemerienue, CKOpPOCTh (CpelHSAs CKOPOCTb, MIHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTepuaibHOM TOYKHM, MX MPOEKIMU Ha OCU CHUCTeMbl KoopauHaT. CIOXKEHHE NEepeMElIeHUN U
CJIOKE€HUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOIMHEWHOE BWXKEHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMEIICHUSI MaTEPUAIbBHOW TOUKU OT BPEMEHH.

CBobOogHOe najzieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nBuxeHue. J[BuxeHne MaTepuagibHOU TOUKH M0 OKPYKHOCTU C TOCTOSTHHOM
0 MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEWHAsT CKOpOCTh. [leproa u yactora oOparieHus..
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHruueckue yCTpOMCTBA U MPAKTHYECKOE MPUMEHEHHUE: CIUIAOMETD, JBHKECHUE CHApPSIOB,
LIETIHbIE U pEeMEHHBIE NIEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUYECKUX XapAKTEPUCTUK JBHKECHHUSL.

[IpeoOpazoBaHue ABUKCHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGrotenue IBYKEHUs Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTAMH, IPOUIECHHBIMUA TEJIOM 3a MOCIEAOBATENIbHbIE
paBHBIE NPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU C HAYaJIbHOW CKOPOCTHIO, PAaBHOM
HYIIIO.

N3yuenune nBUKEHUS MIAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OpONIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

ITpuaumn otHocutenbHOCcTH ['anmmiest. [lepBoiid 3akoH HeroToHa. MHEpIUAIBHBIE CUCTEMBI
oTcyfra.

Macca tena. Cwuna. Ilpunmun cynepnosunmu cui. Bropoin 3akoH HerooToHa ais
MaTtepHaibHON TOUKHK. TpeTuii 3akoH Hpr0TOHA 1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokos, ckoibxeHus, kadenusi). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHUs CKOJBXKEHHUS W cuia TpeHus mnokos. Kosddunuent tpenus. Cuiia CONMPOTUBICHUS TPH
JBUKEHUH TeJa B )KUJIKOCTH WUJIU Tas3e.

[TocTymarenbHOe U BpalaTebHOE JBUKEHNE a0COIIOTHO TBEPOTO Tea.

MOoOMEHT cuiibl OTHOCHTENIBHO OcH BpaieHus. [lnedo cumnbl. YcnoBusi paBHOBecHs TBEPIOTO
Tena.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHWE: TMOAIIUIHUKN, JBUXKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TeJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHIl.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiu.

HeBecomMocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.

CpaBHeHME CHUII TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buabsl paBHOBECHS.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenue nBmxeHus: OpycKa o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIUX B IPY)KHHE U PE3UHOBOM
oOpasiie, OT ux AepopMaIum.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPaLCHUS.

Tema 3. 3aKkonbl COXpaneHusn 6 MexanuKe

Hmnynbe MaTepuanbHOW TOYKH (Tesla), CUCTEMbl MaTepHalbHBIX TOUYEK. MIMITysIbC CHibl U
U3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTuBHOE ABM)KEHUE.

Pabotra cribl. MOIIHOCTE CHJIBL.

Kunernueckast sHeprus marepuanbHON Touku. Teopema 00 H3MEHEHHHM KHHETHYECKON
JHEPIruMu.

[TorennmaneHast sHeprus. [loTeHumansHas >Heprust ynpyro aeGopMUPOBAHHON MPY>KUHBI.
[TorennuanbHast SHEprus Teyia BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnumanpHbple W HENOTEHIMAaJbHbIE CHIBL. CBs3b pabOTHl HEMOTEHLIUAIbHBIX CHIJI C
U3MEHEHHEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOM dHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuuyeckue yCTpOWCTBA M NPAKTHUUYECKOE IIPUMEHEHHUE: BOAOMET, KOIEp, INPYKUHHBIA
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BHKEHUE.

[lepexon noTeHIMAIbLHON YHEPTUH B KUHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHue aOCOIIOTHO HEYNpPYyroro yjaapa ¢ IOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnenoBanue cBsi3u pabOThl CUIIbI C K3MEHEHHUEM MEXAHUYECKOM SHEpruu Tejla Ha IpuMepe
PacTsDKEHUS PE3UHOBOTO XKIyTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOAUHAMHUKA

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJOXKEHUSI MOJEKYISIPHO-KMHETHUECKOW TEOPHHM M HMX OIBITHOE 00OCHOBAHMUE.
BbpoynoBckoe apmxenue. Aud¢ysusa. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YACTHI] BEIIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TeJ U OOBSICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE
THX Mojesneil. Macca u pazmepsl Mosiekyin. Konmnuectso BemectBa. [locTosiHHas ABorajpo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKOH TEOpHH
ueasbHOro raza. AOCoIIOTHas TeMrepaTrypa Kak Mepa CpeJHe KUHETUUECKOW SHEpIUU TeTJIOBOTO
nBrkeHns vactui rasa. lllkama temmnepatyp KenbBuHa. ['a30Bble  3aKOHBI. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon [lanpToHa. M3omponeccsl B HO€aJbHOM Ta3e C INOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeACcCTaBICHHE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOGHHME BellecTBa, (oTorpaguu  MOIEKys
OpPraHUYECKUX COCIUHEHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO JIBHXKEHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUA ra3a Ha CTEHKH COCYAA.
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OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UI€ATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KIIACCHOW KOMHATE HA OCHOBE MU3MEPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamuueckass cucteMa. BHYTpeHHssE SHEpruss TEPMOJMHAMUYECKOW CHUCTEMBI U
ciocoObl €€ m3meHeHus. KomuuecTBo TeruioTsl W pabota. BHyTpeHHS >HEprusi 0JHOATOMHOTO
nJeanbHOro rasa. Buasl Tensonepenauu: TEMIONPOBOJHOCTb, KOHBEKIMS, U3IyYEHUE. Y IeJbHas
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IIPU TEIUIoNepeiade.

[Tonsitue 06 aguabaTHOM mporiecce. [lepBrliit 3akoH TepmMoauHamMuKku. [IpumeHeHune nepBoro
3aKOHa TEPMOJAMHAMUKH K n3omporeccam. [ papudeckas naTepnperanus paboTs rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTs npoieccoB B IpUpo/IE.

TennoBeie MamuHbl. [IpuHIUNBL AeiicTBUs TeUIOBBIX MamuH. [IpeoOpa3oBanus sHepruu B
TEIJIOBBIX MamuHax. KoadduuueHnt mone3noro aeicTBus TeriaoBoi mamuHbl. [{ukn KapHo u ero
KOX(PHUIIMEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHIECKUE POOIEMBI TETNIOIHEPTETUKH.

TexHruueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: JBUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOI XOJOAMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH SHEPruy Tena MpU COBEPIIEHUH paboThI: BBUIET IPOOKH U3 OYTHUIKH
Mo JEHCTBHEM CXKaTOro BO3[yXa, HarpeBaHue d(Gupa B JIATyHHOH TpyOKe MyTEM TpEHUS
(BuICOIEMOHCTpAIIHS ).

N3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Teja Ipy Terionepeaade.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOTO JBUTATEIS.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yienbHON TEIIOEMKOCTH.

Tema 3. ArperaTHble cocTossHusA BemiecTBa. da3oBble nepexoabl

[TapooOpazoBanue U KoHjaeHcanus. Mcnapenue u kuneHue. AOGCONIOTHAS U OTHOCHUTEIIbHAS
BJIQXKHOCTh BO3Ayxa. HacelmeHHbI map. YienbHas TeIuioTa MnapooOpa3oBaHus. 3aBHUCHUMOCThb
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

Teépnoe teno. Kpucrammnueckue u amopdHbie Tena. AHU30TPONHUSI CBOWCTB KPUCTAJIIOB.
XKunkue xpucramnsl. CoBpeMeHHble MaTepuansl. [lnaBieHune w Kpuctamnmzaunus. Y aenbHas
TeruioTa miasneHus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuuyeckue yCTpPOHCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH TOJYyYEHHUS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHMCIIE HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX MTAPOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUM.

Crioco0ObI U3MEPEHHS BIAXKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue oTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

Pa3nes 4. DiexkTpoamHaMmuka
Tema 1. dnexmpocmamuka
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DJeKTpu3anus Tejl. JIEeKTpUIecKuid 3apsa. [IBa Buma sanekTpudeckux 3apsaaoB. [[poBoaHuKH,
JTUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbll 37€KTPUUECKUM 3apsil. DICKTPUUECKOE
noste. Hampsx€HHOCTB dnexTpuyeckoro nosid. IIpyHiun cynepnosuuuy 3JIEKTPUYECKUX ITOJIEH.
JInHny HanpsKEHHOCTH SJIEKTPUUYECKOTO MOJIS.

Pabora cun snexTpocraTrueckoro nois. Ilorenuuan. Paznocts morenmnuanos. [IpoBogHuku
U JURJIEKTPUKHU B 3JIEKTPOCTATUYECKOM ToJie. [luanekTpruieckas IpOHUIIAEMOCTb.

OnekrpoémkocTh. KoHaeHncatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpOICTBA M NPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHUE JJIEKTPONpUOOpOB, KOHIEHCATOP, KOMUPOBAIbHBIM
anmnapar, CTpyWHbINA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBre Ha’neKTPU30BAHHBIX TEJL.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpocTaTUYECKas 3allluTa.

JIM3IEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTD 3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIAAU IJIACTHH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTOsIHHBIN JIeKTpHYecKni TOK. TOKM B pa3jiM4HbIX cpeaax

DONEeKTPUUECKUH TOK. YCIIOBUS CYILECTBOBAHHUS AJIEKTPUYECKOrOo TOKA. VCTOUHHMKM TOKa.
Cuna Toka. ITocTosHHBIN TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LETu.

DNEKTPUUYECKOE CONPOTUBIIEHUE. Y IETIBHOE CONIPOTUBJICHME BemecTBa. IlocienosarensHoe,
napajulesIbHOE, CMEIIAaHHOE COEeAMHEHNE TPOBOAHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[koymns—JIena. MOMIHOCTB 3EKTPHUECKOTO TOKA.

DNeKTPOABMKYIasl CUjla U BHYTPEHHEE CONPOTUBJIEHHE MCTOYHMKA ToKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM ) anekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIIEHHS] METANIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuueckuid ToK B Bakyyme. CBOICTBa 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAS] IPOBOJAUMOCTH OTYNPOBOIHUKOB. CBOMCTBa
p—n-nepexona. IlomynpoBoJHUKOBBIE TPHOOPHI.

DNeKTpUYeCKHii TOK B pacTBOpaXx M pacijlaBax dSJIEKTPOIUTOB. OIEKTPOJIMTHUECKAs
JUCCOTIHAITUS. DIEKTPOIIU3.

DOnekTpuyeckuii ToK B razax. CaMOCTOSTENbHBIA U HECAaMOCTOSTENbHBIA pa3psa. MomaHusl.
[Tna3zma.

TexHuueckue ycTpoucTBa M MPAKTUUECKOE NPUMEHEHHUE: aMIEpPMETp, BOJIBTMETP, PEOCTaT,
UCTOYHUKUA TOKa, OJIJIEKTPOHArpeBaTelbHbIEe MPUOOPHI, AIIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS,  BAaKyYyMHBI  JIUON, TEPMUCTOPI U  (OTOPE3UCTOPHI,
MTOJTYITPOBOTHUKOBBINA THO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne critbl TOKa U HAPSHKCHHMS.

3aBUCHMOCTh COINPOTHUBJICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MOTIEPEYHOr0 CEUYEHHUsI U MaTepuaa.



CMenianHOe COEJUHEHHUE TPOBOJHUKOB.

IIpsimoe u3MepeHHe AIIEKTPOABMKYLIEH cuiibl. KOpoTkoe 3aMblkaHHE TralbBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa U IpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne CMEIaHHOTO COEJUHEHMS PE3UCTOPOB.

N3mepenue 37eKTpoABUKYIIEH CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmtonenue snexTpoinusa.

MexnpeamerHble CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kiacce OCyIIeCTBISIETCS C y4ETOM
COZIep KaTEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpapuu
Y TEXHOJIOTHH.

Meosicnpeomemnvle noHsAmus, CBSI3aHHBIE C HM3yYEHUEM METOJIOB HAyYHOrO IIO3HAHMS:
SBJICHHE, HAayuHbIH (akT, TUIOTe3a, (QU3MUECKas BEJIUYMHA, 3aKOH, Teopus, HaOIroaeHue,
JKCIIEPUMEHT, MOJCIMPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: peuieHHe CUCTEMbl ypaBHEHUH, JMHENHas (yHKuus, napadoia, runepbona,
uX TpapuKd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIUH: CHHYC, KOCUHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE€ TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HX MPOCKUUMH HA OCU KOOPAMHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B KUBOM mpupone, auddysus, ocMoc, TernaooOMeH
KUBBIX OPraHUM3MOB (BHJbI TEIUIONEPEIauyM, TEIJIOBOE PABHOBECHUE), AIEKTPUUYECKUE SIBICHUS B
JKUBOU TIPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIKOCTEH U ra3oB, JIEKTPUYECKUE CBOMCTBA
METaJUIOB, YIEKTPOJIUTHYECKAS] TUCCOLUALINSL, FaIbBAHUKA.

T'eozpacghus: BnaxxHOCTh BO3/TyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE JABMKEHUN C MCIOJIb30BAaHMEM MEXAHHU3MOB, YUET TPEHHUS B
TEeXHUKE, TOALIMITHUKY, MCIOJb30BaHME 3aKOHA COXPAaHEHMs HMITyJbca B TEXHUKE (pakeTa,
BOJOMET U JPYTUeE), ABUTaTEIb BHYTPEHHETO CrOpaHusl, apoBasi TypOruHa, ObITOBOI XOJIO0JUIbHUK,
KOHJIMLIUOHEDP, TEXHOJIOTUHU TOJyYEHHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM YUCJIE HAHOMATEPHUAJIOB,
U HaHOTEXHOJIOTHH, O3JIEKTPOCTAaTHYeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTpOonpuOOpoB, KCEPOKC,
CTpYHHBIH MpPHUHTEp, OHJIEKTPOHArpeBaTeNbHbIE MPHOOPHI, 3JIEKTPOOCBETUTENBHbIE TNPHOOPHI,
raJlbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTtossHHBIE MarHUTHI. B3anmoneiicTBHE MOCTOSHHBIX MarHUTOB. MarautHoe mnose. Bekrop
MarHuTHOM MHAYKIMH. [[puHIMN cynepno3uuu MarHuTHBIX mosiei. JIMHUM MarHuTHOM MHAYKITUH.
KapTuna nuHMil MAarHUTHON MHTYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe moje MNpoBOAHMKA ¢ TokoMm. KapThHa NWMHUNA WHAYKIUMU MarHUTHOTO MOJIS
JUTHHHOTO TIPSIMOTO MPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHMKA, KATYIIKU ¢ TOKOM. OTIBIT
Opcrena. BzaumoencTere mpOBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenia, e€ Monynb U HanpasiieHue. [[BUkeHne 3apsKeHHOM YacTUIIbl B OJTHOPOJTHOM
MarHuTHOM noJie. Pabora cumer JlopeHiia.
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SIBieHMe  BIEKTPOMArHUTHOM WHAYyKHUU. [lOTOK BekTOpa MArHUTHOM  WHIYKLIHH.
DNEeKTPOABUKYILAS CUJIAa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHONW MHAyKuu Dapanes.

BuxpeBoe nsnekTpuueckoe IMose. ONEKTPOJABMKYIIAs CHJIA HHAYKIMM B THPOBOJHUKE,
JBIKYIIEMCSI IOCTYNATEIbHO B OJJHOPOHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHykTUBHOCTD. SIBICHME CAMOMHAYKIIMH. DJIEKTPOABUKYIIAS CUIa CAMOUHIYKIIUH.

DOHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuueckue ycTpoWCcTBA M NPAKTUYECKOE NPUMEHEHHWE: TOCTOSHHBIE MAarHWTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJIS.

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiicTBue cuiibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SBneHue AMEKTPOMArHUTHON UHAYKITUH.

IIpaBuio Jlenua.

3aBUCHUMOCTD DJIEKTPOABMKYILECH CHJIBI MHAYKIIMHM OT CKOPOCTH W3MEHEHUSI MAarHUTHOTO
MOTOKa.

SIBiIeHNE CAMOMHTYKLIVH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenrne MarHuTHOTO TOJI KATYIIKH C TOKOM.

WccnenoBanue 1ecTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIeHUs 371€KTPOMAarHUTHOM WHYKITUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBoOonHble MexaHuueckue Kosebanus. [‘apMoHMueckue
konebanusa. Ilepuon, wacrora, ammumatyga M ¢aza  konebanuil. IIpy)XKHHHBIH MasTHUK.
MatemaTuueckuil MasiTHUK. YpaBHEHHE TapMOHUYECKUX Koyiebanuil. IIpeBpaieHne 3Hepruu npu
rapMOHUYECKUX KOJIeOaHUSX.

Konebatenbupiii koHTYp. CBOOOAHBIC JJIEKTPOMAarHUTHBIE KOJIOAaHUS B HJICATILHOM
KoieOaTenbHOM  KOHTYpe. AHAQJIOTUS MEXAy MEXaHHYeCKUMH U 3JIEKTPOMarHUTHBIMHU
koneOanusMu. @opmyna Tomcona. 3aKOH COXpaHEHHs SHEPIrUU B HJCAILHOM KOJeOaTelIbHOM
KOHTYPE.

[IpencraBinenne o 3aTyxarolux KosieOaHUsAX. BBIHYXIEHHbIE MEXaHMYECKHE KOoJeOaHMs.
Pe3onanc. BeinyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUS.

[lepemennbiii Tok. CHHycOMIanbHBIA MEpEeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOrO TOKa.
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHNUE CUJIBI TOKA U HAIPSYKEHUS.

Tpanchopmarop. IlpousBonacTBo, mnepemaya M TOTpeOJICHHE DIEKTPUUECKONH HHEPrHH.
OKOJIOTHYECKME PUCKM TIpU TNPOU3BOACTBE d3JEKTpodHepruu. KyibTypa HCIONb30BaHUS
AJIEKTPOIHEPIUU B ITOBCETHEBHOM KU3HH.

TexHnyeckue ycTpocTBa U NPAKTUUECKOE IPUMEHEHHE: DJIEKTPUUECKHI 3BOHOK, TEHEPATOp
MIEPEMEHHOT0 TOKa, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne nmapameTpoB KoseOaTeNbHON cHUcTeMBbl (MPYKUHHBIM WM MaTeMaTHYeCKUn
MasiITHUK).

Hab6mronenue 3aryxaronux Kojie0aHu.
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HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CB00OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHMs.

OcmwinorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKA M HAOpsDKEHUS OT  BpPEMEHM) JAJs
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mpu 1mocnenoBaTENbHOM COEAUMHEHMM PE3UCTOpa, KATYHIKM HHAYKTUBHOCTH U
KOHJICHCATOopa.

Mogenb IMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJeOaHUI Tpy3a HA HUTU OT JUIMHBI HUTH H
Macchl Ipysa.

HccnenoBanne MepeMEHHOIO TOKa B LENM M3 IOCIEN0BAaTEIIbHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTyIUKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60JIHbL

MexaHuueckne BOJIHBI, ycioBuUs pacupoctpaneHus. Ilepuoa. CkopocTs pacnpocTpaHeHUs U
JuiHA BOJIHBL [lonepednbie ¥ poaoibHbIe BOJMHBL. VHTepdhepeHus n mudpakuns MEXaHHYeCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. Y CIOBHMS M3JIy4€HHs JJIEKTPOMAarHWTHBIX BOJH. B3aumnHas
opueHTanus BektopoB E, B, V B anekrpomaruutHoi BojHe. CBOICTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpaKeHHMEe,  NpeloMIIeHHe,  mnojspuszauus, audppaxkuus,  uHTeppepeHuus.  CKOpoOCTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IprMeHeHe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIB paTUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuuyeckue yCTpoilCTBa M NPAKTHUUECKOE IMPUMEHEHHME: MY3BIKAJIbHBIE HWHCTPYMEHTHI,
yIABTPa3ByKOBasi [MAarHOCTUKAa B TEXHUKE M MEIULMHE, pajgap, PaguONpUEMHHK, TEIEBU30D,
anTeHHa, Tesnedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHHK 3BYKA.

Habuntoienne oTpakeHns U IpeoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u qupakiiui MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGntoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue cBOMCTB IEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MpPeIoMIIeHHE, MOspru3alys,
audpakius, nHTepEpeHIHs.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMonnHeElHOE pacpOCTpaHEHUE CBETA B OJHOPOJIHOM cpene.
Jlyd cBera. ToUeUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBl OTpaxeHHs cBera. [locTpoeHne H300paKEeHHH B IIJIOCKOM
3epKajie.

[Ipenomienue cBeTa. 3aKOHBI MIPEIOMIICHHUS cBeTa. AOCOMIOTHBIN MOKa3aTeIb MPEIOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIi yroil MoJIHOro BHYTPEHHETO OTPAKEHHUS.

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparonue u paccenBatoiiye JuH3bl. Tonkas nuH3a. @OKyCcHOE pacCTOSHUE U ONTUYECKast
cuna TOHKOM nuH3BL IlocTpoeHne u3o0pakeHH B COOMPAIONIMX M PACCEMBAIOIIUX JIMH3AX.
dopMyia TOHKOW JTMH3BIL. Y BEIMYECHHE, 1aBAEMOE JTUH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.
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Bonnosas ontuka. atepdepenius ceera. KorepeHTHbIE HCTOYHHUKHU. Y CIIOBUSI HAOTIOICHUS
MaKCUMYMOB U MHUHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHHKOB.

Hudpaxius ceeta. Judpakunonnas pemerka. Y caoBue HaOMIOACHUS ITIaBHBIX MAaKCUMYMOB
IIPH MaJJeHUM MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: O4YKH, Jymna, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, MU(PAKIMOHHAS pPeIIéTKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonuHEtHOE pacnpoCTpaHEHUe, OTpaKeHUE M IpenoMiieHue cBera. Onruyeckue
pUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB U300paXKeHUN B TMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Habmronenne naTepdepeHnnn crera.

Hab6mronenue qudpakiuum cBera.

HaGirotenue aucriepcuu cBera.

[Tonyuyenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne nokazaresns NpeoMIICHUs CTEKJIA.

HccnenoBanue cBONCTB N300paXKeHUH B TMH3AX.

Habmronenue aucnepcun cBera.

Pazoen 6. Ocnosvl cneyuanvbHoU meopuu OMHOCUMETbHOCHU

['panuubl NPUMEHUMOCTH KJIACCMYECKOW MeEXaHWKH. [locTynarsl crnenuanbHONM Teopuu
OTHOCUTEIIBHOCTHA: MHBApPUAaHTHOCTb MOJYJs CKOPOCTH CBE€Ta B  BaKyyMe, IPUHLMI
OTHOCUTEIBLHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € HEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YACTUIIBI. DHEPTHUSI IOKOS.

Pa3nea 7. KBantoBas pusnka

Tema 1. dnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBA3M 3Hepruu (GOTOHA C €ro YacTOTOH. DHEPrus U UMILYIbC
¢dbotoHa.

OtkpeiTe U uccnenopanue porodddexra. Onpitel A. I'. Croneroa. 3akoHb! GoTordpexTa.
VYpauenue DitnmreitHa s hotodpdexra. «KpacHas rpanuiay hotodddekra.

JlaBnenue ceera. OnwiThl [1. H. JIeOenena.

XuMHuyeckoe NeHCTBHE CBETA.

TexHuueckue yCTpOHCTBA W TNPAKTHUYECKOE NpUMEHEHHEe: (OTOIIEMEHT, (HOTOAATUMK,
coJIHeuHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 PeKT Ha yCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro Gporosgdekra.

Cseronunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma
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Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -vactwil. IlmanerapHas
mojenb aroma. [Tocrynmatsl Bopa. M3nydenue m mornomieHue (OTOHOB IMPH MEpPEXoje aToMa C
OJIHOT'O YPOBHSI 3HEpruu Ha Apyroi. Buael ciektpoB. CEKTp ypOBHEN SHEPIHH aTOMa BOJOPOAA.

BoustHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KopryckyasspHO-BOJIHOBOW 1yanu3M.

CHoHTaHHOE U BBIHYKJIECHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBA M IPAKTHMYECKOE IPUMEHEHME: CHEKTpPalbHBIM  aHAJIN3
(cTieKTpoCKoI), J1a3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pezepdopra.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

Habmoienue muHeHvaThIX CIeKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

Haburoienne TMHeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTBI, JOKA3bIBAIOIIME CII0)KHOCTh CTpOeHUs sjpa. OTKpbITUE PAIMOAKTUBHOCTH.
OmnsiTel Pesepdopna mo ompeneieHHIo cocTaBa pagloakTHUBHOrO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ITydeHus. BiusiHue paJioakTHBHOCTH Ha JKUBBIE OPraHU3MBI.

OTtkpbiTHe TIpoTOHA U HelTpoHa. HykiionHas moxens sanapa I'elizenOepra—lBanenko. 3apsia
anpa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnaa. DNEKTpPOHHBIA U TMO3UTPOHHBIM Oera-pacman. ['amma-usnyuenue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepHsle peakuuu. JleieHre U CUHTE3 SAEP.

SAnepupiii  peaktop. Tepmosiaepublid  cuHTe3. IIpoOGnemMbl M MEPCIEKTUBBI  SACPHOU
SHEPreTUKHU. DKOJIOTMYECKUE aCTIEKThl SAEPHON SHEPTreTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE MO3UTPOHA.

MeToabl HaOIIOICHHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

@dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (DM3NYeCcKOil KapTHHBI MUpa.

TexHudeckue ycTpoMCTBa M IPAKTUYECKOE IPUMEHEHHE: T03UMETp, KaMmepa Buibcona,
SJICPHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPHU3UKH

Oransl pa3BUTUs acTpoHOMUU. [IpuKitagHOEe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE3/bl, IIAHETHI, X BUAUMOE JBI)KEHUE.

ConHeuHas cucrema.

Connue. Conneunas akTuBHOCTb. McTounuk sHeprun ComHiia U 3B€371. 3BE3/1bl, X OCHOBHbBIE
XapakTepUCTUKHU. JlmarpaMma «CHEKTPAJIbHBIM KJIAcC — CBETUMOCTb». 3BE3Abl TJIABHOMU
MIOCJIE0OBATENBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» s 3BE3]  TJIaBHOU
nocnefoBarenbHOCTH. BHyTpenHee cTpoenune 3BE€34. CoOBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXACHNUHU U 3BoJonu CoslHLa U 3BE311. DTambl KU3HU 3BE3I.

Muneunsiii [Iyte — Hama [Nanaktuka. [Tonoxenne u nmxenne ConHua B [Namaktuke. Tumsl
rajakTuk. PaguoranakTiky v kBazapsl. YEpHBIE ABIPHI B sIpaxX rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa60na. PaszOeranue ramaktuk. Teopus
bonbuioro B3peiBa. PennkToBOE N3IydYEHHE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.
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Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HabntoneHus: HeBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BaHUEM KOMIIbIOTEPHBIX MPUIOKEHUH 15
OTIpEJICJICHUS] TOJIOKEHHsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IHS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maronee NoBTOpeHne

Ponb ¢u3uku u acTpOHOMUHU B SKOHOMUYECKOM, TEXHOJIOTHUECKOH, COIUATBHON M 3TUYECKOM
cepax eATETbHOCTH YEIO0BEKa, POJIb U MECTO (PU3MKHM M aCTPOHOMHUHU B COBPEMEHHOI Hay4HOMU
KapTHUHE MHUpa, posib (U3nyYeckoid Teopud B (POPMUPOBAHUM TPEACTABICHUH O (U3HYECKON
KapTHUHE MHUpPA, MECTO (hU3MYECKOH KApTHHBI MHpa B OOLIEM psAYy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IIPUPOJE.

MesknpeaMeTHble CBSI3H

Wzyuenmne kypca ¢usuku 06a3zoBoro ypoBHsS B 11 kilacce ocymecTBisercss ¢ y4EToM
COJIEp KATEJIbHBIX MEXKIIPEIMETHBIX CBsI3€ll ¢ KypcaMu MaTeMaTHKHU, OMOJIOTuU, XUMUH, reorpadun
U TEXHOJIOTUH.

Mescnpeomemuvie nonsamus, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO IO3HAHUA:
SBJICHUE, HAy4HbI (QakT, runores3a, (u3MuecKas BeJIMYMHA, 3aKOH, Teopus, HaOIOJCHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIE]b, U3MEPEHUE.

Mamemamuka: penieHWe CHUCTEMBI YpaBHEHHH, TPUTOHOMETPHYECKHE (DYHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
MPOEKIIMH Ha OCH KOOPAWHAT, CJIOXEHHE BEKTOPOB, MPOHM3BOJIHBIC AJIEMEHTApHBIX ()YHKIIHH,
IPU3HAKU 0100 TPEYTOJIbHUKOB, ONpeAeICHHE TUIOIAAN INIOCKUX GUryp 1 00béMa Tell.

buonocus: snexTpuyeckue SBICHUS B )KUBOM NPUPOJE, KojeOaTeabHble ABUKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM NIPUPOAE, ACUCTBUE Paslallii Ha )KUBBIE OPTraHU3MBI.

Xumus: CTpOoeHHME AaTOMOB U MOJIEKYJ, KpHUCTaUIMYecKash CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHWTHBIE TOJIOCA 3€MIIM, 3aJ€KM MArHUTHBIX Py, (OTOCHEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKA3AHNE 3€MJIIETPSCEHUM.

Texnonozusi: AVMHUM DIIEKTPOIIEpEAay, I'E€HEpaTop IMEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEb,
MHAYKIMOHHAs TIeub, pajap, pPaguoONpUEMHUK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

OcBoenue yuebHOro mnpenMera «®Pusmka» Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUS
(6a30BbIil YPOBEHB) JOMKHO 00ECTICYUTH HOCTIKEHUE CIEIYIONINX JTUYHOCTHBIX, METAIIPEAMETHBIX
U IPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTAaTOB.

JJUYHOCTHBIE PE3YJBbTATDBI

JIM4HOCTHBIE Ppe3yNbTaThl OCBOEHHUS y4deOHOro mpenmera «®DPusnka» TOMKHBI OTPAXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOJCTBOBATHCS CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEN TNYHOCTH, CHCTEMOU IIEHHOCTHBIX OPHEHTALUN, TTO3UTUBHBIX BHYTPEHHHUX yOEXKIICHUH,
COOTBeTCTBYIOHH/IX TpaI[I/IIII/IOHHI)IM IICHHOCTAM pOCCHfICKOFO O6HI€CTB3, pach/IpeHI/Ie JKN3HCHHOTO
OMbITAa U ONBITA JIEATEIILHOCTH B IMPOLIECCE peau3allii OCHOBHBIX HANpPaBICHUM BOCIUTATEIbHON
JCATCIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WIMKM  OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIEeCTBa;
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MPUHATHE TPAAUIHUOHHBIX OOIICUETOBEYECKUX TYMAHUCTHUECKUX U JAEMOKPATHYECKHX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpPEcax TPakIaHCKOTO OOIIeCTBa,
y4acTBOBAaTh B CAMOYIPaBIEHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aMMO/ICHCTBOBATH C COIMATLHBIMA WHCTUTYTAMHU B COOTBETCTBHH C UX (PYHKIIMSIMH
Y Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM IPaXTaHCKOW UACHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K I'OCYJapCTBEHHBIM CUMBOJIAM, JOCTUKEHUAM POCCUNCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO ITOBEACHHS,

CIOCOOHOCTh OLIEHHMBATh CUTYAllUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOro BOCTIMTAHUS:

3CTETUYECKOE OTHOILLIEHUE K MHpPY, BKIIOYAsl ICTETUKY HAy4HOIO TBOPUYECTBA, MPUCYLIETO
¢duznveckoii Hayke;

5) TPy10BOr0 BOCIIUTAHUSA:

WHTEPEC K pa3IndHbIM chepam mpodecCHoHaATBHON ACSITETLHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3uKOl ¥ TEXHUKOW, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 W CamMOOOpa30BaHHIO B 00JiacTH (DU3UKH Ha
MPOTS)KEHUM BCEU JKU3HU,

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh  JKOJIOTHMYECKOH KYyJIbTYphl, OCO3HAaHHWE TJIO0AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JICMCTBUI B OKPYXKAIOIIEH Cpe/ie HA OCHOBE 3HAHUS LEen
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpEeHHe OMBITA ACATEIHPHOCTA IKOJIOTHYECKON HAMPaBIEHHOCTH Ha OCHOBE UMEIOIIUXCS
3HaHUU 10 (pU3HKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nuecKoil HayKu;

OCO3HaHWE IIEHHOCTH HAy4YHOH NEeSTENbHOCTH, TOTOBHOCTH B Mpollecce M3ydeHHUs (DU3MKU
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEILCKYIO IEITEIbHOCTh WHIMBUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHUBeEPCcAJbHbIE YUeOHbIE AeiCTBUS
ba3oBble JJjornueckue aAeMcTBus:
CaMOCTOATENbHO (OPMYTUPOBATh M AaKTyaIM3WpPOBaTh NpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEACIIATh ENN IEATeIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX JOCTHKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3pabaThiBaTh TUTAH pEIIEHUsS MPOOJIEMBI ¢ YIETOM aHAM3a UMEIOITUXCSI MaTepUATbHbBIX U
HEMaTEPHUAIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTH, OII€EHHBAaTh COOTBETCTBHE p63yJ'II)TaTOB eisam,
OLICHUBATh PUCKH NOCJIEACTBUN IESTENBHOCTH;
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KOOPJIMHUPOBATh U BBINOJHATH pPAOOTYy B YCIOBUSX PEATBHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciaenoBarejnLCcKue NeliCTBUA:

BIIQJICTh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBHIMU IOHSATHUSMH H METOJaMU (PU3NUIECKOM
HayKH;

BIIQJICTh HABBIKAMHU YYeOHO-HCCIIEAOBATEIHCKOM W TPOEKTHOW NEATENLHOCTH B 00JacTu
(bu3MUKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IMOWCKY METOJOB pEIICHMs 33134
(U3HYECKOTO COJepKAHUS, PUMEHEHHUIO PA3IMIHBIX METOI0B MTO3HAHMUS;

BJIaJIETh BHUJAMHU JEATEIHHOCTH IO IMOJIYUEHUIO HOBOTO 3HAHMS, €ro HWHTEpPIIPETAlUH,
peoOpPa3OBaHUIO U MPUMEHECHUIO B PA3NIMYHBIX YU4EOHBIX CHUTYAIMSIX, B TOM YHUCIE MPH CO3JIaHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJISTH PUYUHHO-CIICJCTBEHHBIE CBS3U U aKTyallU3UPOBATh 33]1aqy, BBIABUTATH TUIIOTE3Y
e€ pelieHus, HaXOAUTh apTyMEHTHI JJIsl J0Ka3aTeJIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl
U KPUTEPUU PEIICHUS,

aHAJIM3UPOBATh MOJyUYEHHBIE B XOJ€ PELICHUS 3a/layl Pe3yJIbTaThl, KpUTHUYECKH OIICHHBATh
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIHPOBATh COOCTBEHHBIC 3a/1a4yll B 0Opa30BaTEIbHOMN JESITENbHOCTH, B TOM
qHCIIe TIPU U3YICHUU (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTD 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00IaCTh KU3HEACITCILHOCTH;

yYMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI ¥ PEIICHNUS,

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmanmueii:

BIIaJIETh HABBIKAMU TMOJy4YeHHs] WHOpManuu (pU3MYEecKOro coaep:KaHus U3 HMCTOYHHUKOB
pa3HBIX THWIIOB, CAMOCTOATEIBHO OCYIIECTBJISITH TOWCK, aHajiW3, CHCTEeMAaTH3alUIi0 U
MHTEPIPETANIO HHPOPMAIIMH Pa3IMYHbIX BUJOB U (HOPM MpEICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpMAIIHH;

WCIOJIb30BaTh CPECTBA MH(GOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJOTHHA B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHHM3AIMOHHBIX 3aJad C COOJIOJIeHUEM TpeOoBaHUI
OPrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, PecypcocOepeKeHHs, MPaBOBBIX M ATHYECKHUX
HOPM, HOpM UH(GOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJEPKAHUS B PANUUYHBIX (popMaTax ¢ y4€TOM Ha3HAYCHUS
nHQOpMAMM W TICJICBOM AayJAWTOPHH, BHIOMpas ONTUMAIBHYIO (OpMY TMPEACTABICHUS U
BU3YaIH3aIiH.

KoMMyHnKaTHBHBIE yHUBepPCaJbHbIE YUeOHbIEC 1eliCTBUA:

OCYIIECTBIISITH OOIIEHNE Ha YpOKaX (DU3UKH 1 BO BHEYPOUHOH JICSITEIIbHOCTH;

pacmno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCHOJIb30BAHUEM SI3BIKOBBIX CPECTB;

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHHON ¥ MHIUBUYaTbHOU PaOOTHI;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHUU C YYETOM OOIMMX HWHTEPECOB U
BO3MOXKHOCTEH KaXKAOTO YIeHA KOJIJICKTHBA,

MPUHUMATh 1€ COBMECTHOU AEATETbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
o €€ JOCTHKEHUIO: COCTaBJISITh IUUIAH JECUCTBHM, paCIpelessiTh pPOJM € YYETOM MHEHUU
Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh KAY€CTBO CBOETO BKJIAJIAa U KAXKJIOTO YYaCTHUKA KOMAH]IbI B OOIIUN pe3yNbTaT 1Mo
pa3paboTaHHBIM KPUTEPUSIM;
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npeajaratb HOBBIC MPOCKTBHI, OUHCHHUBATH HJACH C MO3UIOHWHU HOBWU3HbLI, OPUTHHAJILHOCTH,
MPAaKTUYECKON 3HAYMMOCTH;

OCYHICCTBJIATL MO3UTHBHOC CTPATCITHYCCKOC MMOBCACHNEC B PA3JIMYHBIX CUTyallUsiX, IMPOSABJIATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA
Camoopranuzanmusi:

CaMOCTOSITENIbHO OCYILECTBJISATh IO3HABATEIbHYIO JEATENbHOCTh B 00JacTH (PU3MKU U
ACTPOHOMUHU, BBISIBIIATH ITPOOJIEMBI, CTABUTH U (OPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3a/4ad, IUIaH
BBITIOTHEHUS.  MPAKTUYECKOW pabOThl ¢  y4€TOM HMEIOIIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHU;

JaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

paciupsaTh paMKH y4eOHOTro MpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JIeNlaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIUIIUU B 001aCTH (U3UKH, TTOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyal[UsIM, BHOCHTH KOPPEKTHUBBI B JESTEIHHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEISAM;

BJIQJICTh HABBIKAMH IMO3HABATEIIBHON peIIeKCHH KaK OCO3HAHUS COBEPINAEMBIX JACHCTBHIA U
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

MCIOJIb30BaTh MPUEMBI pe()JICKCUU JIJISl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3E PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, TIOHMMAasi CBOU HEJOCTATKHU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce qocTikeHNs] TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI 1O (PU3HKE ISt
YPOBHSI CpelHero oOmiero oOpa3oBaHHS y OOYYAIOIIMXCS COBEPUICHCTBYETCS SMOIMOHAIBHBIM
WHTEJUICKT, MPEIoIaralomui cpopMUpOBaHHOCTS:

CaMOCO3HAHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU cPepbl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHHUS, BKIHOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEJIEHHUE, CTIOCOOHOCTh aJaNTHUPOBATHCS K AMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISTH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHDKCHHIO II€TH U YCIexy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JAEHCTBOBATh UCXO/sl U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSIHUE MAPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;

COIIMAIPHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTHh BBICTpAaWBAaTh OTHOIICHUSI C JIPYTUMU
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOH(MIUKTHL.

MNPEAMETHBIE PE3YJBbTATHBI
K xonny obyuenuss B 10 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb c(hOPMHUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHUI:
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JEMOHCTPHPOBATh HA MPUMEPAX POJIb MU MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHUH, B MPAKTHYECKOH
JIeATSIILHOCTH JIIOJICH;

YUUTBHIBaTh TPAHUIIBI IPUMEHEHHUS W3YYEHHBIX (PU3NYECKMX MOJENCH: MaTepualibHas TOYKa,
WHEpIHaIbHAsl CUCTeMa OTCYETa, abCONOTHO TBEPAOE TENIO, WACATBHBIA Ta3, MOJICINA CTPOCHUS
ra3oB, XUAKOCTEH U TBEPIBIX TeJl, TOYCUHBIM SICKTPUUYECKUN 3apsi MPH pelIeHUH (HU3HUECKUX
3a/1ay4;

pacrno3HaBaTh (U3NYECKUE SABIEHUS (IIPOLECChl) U OOBACHATH HUX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHMS BEIIECTBA U OAJIEKTPOJAUHAMUKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHE, CBOOOIHOE MaIeHHE Tell, ABUKECHUE
M0 OKPYXKHOCTH, MHEPIUs, B3auMoaeicTBue tel, nuddysus, OpOyHOBCKOE IBHKEHUE, CTPOCHUE
KHUAKOCTEH W TBEPABIX TeJ, U3MEHEHHEe o0bEMa TeNl MPH HarpeBaHUM (OXJIAXJEHUH), TEIJIOBOE
paBHOBecHE, WCIApEHHUE, KOHJCHCAIUsS, IUIaBJICHUE, KPUCTAUIM3AIMUs, KHUIIEHUE, BIAXHOCTD
BO3/lyXa, IOBBIIICHUE JABJICHMS Ta3a IpPH €ro HArpeBaHWU B 3aKPBITOM COCYJE, CBA3b MEXKAY
rapamMeTpaMH COCTOSIHUSI ra3a B U30IPOLIECCaX, JICKTPU3AIUs TE, B3aUMOICHCTBUE 3apsJI0B;

OIMCHIBATh MEXaHWYECKOE ABMKCHUE, UCTIONb3Ys (PU3NUYECKUE BEIIMYUHBL: KOOPUHATA, YTh,
NepeMenieHre, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHIa, UMITYJIbC Tella, KHHETHYEeCKas SHEprus,
MOTEHIIMAJbHAs HHEpPrusi, MeXaHWuyeckas paboTa, MEXaHM4YecKas MOIIHOCTh; IPU OMHCAHUU
MPaBUIILHO TPAKTOBATH (PU3NYECKUM CMBICI UCIIOJIB3YEMBIX BEJIMUMH, UX 0003HAUYCHUS U €IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOLIUE NaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMM;

OMHUCHIBATh HM3YYCHHBIC TEIUJIOBBIE CBOWCTBA TEJI W TEIUJIOBBIC SBJICHUS, HCIIOIb3YS
¢dbu3nueckue BEJIMYMHBI: JaBIEHUE Ta3a, TeMIeparypa, CpeaHss KHHETUYeCKash dHEeprus
XA0THYECKOTO JBWKEHUS MOJIEKYJ, CpPEIHEKBaapaTH4Has CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOThI, BHYTPEHHsA SHEprusi, pabora raza, KO3()QHUIHEHT MOJIE3HOr0 ACWCTBHUS TEIIOBOTO
JIBUTATEJISI; TIPU OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUECKUIN CMBICI UCIIOIB3YEMBIX BEJIMYUH, UX
0003HAYECHUS U €IMHUIIBI, HAXOJUTH (POPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIHUUHY C
JIPYTUMHU BETTUUNHAM;

ONUCHIBaTh H3YYEHHBIE 3JIEKTPUUYECKUE CBOICTBA BEIIECTBA M JJIEKTPUUYECKUE SIBICHUS
(mporiecchbl), UCHOIB3YS (U3NYECKUE BEIMYMHBI: DJIEKTPUUYECKUM 3apsi, AJIEKTPUYECKOE IOJIE,
HaIpsHKEHHOCTH MOJIs, MOTEHLIHAN, Pa3HOCTh MOTEHIIMAJIOB; MIPU OMKUCAHUM MPABUILHO TPAKTOBAThH
(bUBUYECKUN CMBICI UCTIONB3YEMBIX BEJIMYUH, X 0003HAUYCHHS M €IUHUIIBI, YKAa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

aHAM3UPOBATh (U3MUECKUE TPOIECChl W SBICHUS, HCIOJIb3yd (U3NYECKHUE 3aKOHBI M
NPUHLIUNBL: 3aKOH BcemupHoro tsaroreHus, I, II m III 3axonel HproTOHA, 3aK0H COXpaHEHUS
MEXaHWYECKOW JHEPTUH, 3aKOH COXPAHECHUsI WMMITYJIbCA, TMPUHIUIT CYNEPHO3UIIUNA CHJI, TPUHIIMIT
paBHOIpaBUs HMHEPLUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHUIO0 CTPOCHUS
BEIIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEIHEH KHHETHYECKON YHEPTUU TETJIOBOTO JABUKEHUS MOJIEKYII
¢ a0CONIOTHOM TeMIepaTypoi, IEpBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUSI SJICKTPUUECKOTO
3apsna, 3akoH KyinoHa, mnpw 3TOM pas3nuyaTrh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHITh OCHOBHBIE MPUHIIMIBI ACHCTBUS MalIWH, TPHUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3anyaTh yCIOBHS UX O€30MAaCHOTO MCIIONH30BAHMS B IIOBCEAHEBHOW KHU3HU;

BBITIOJTHATh OKCIEPUMEHTBI TIO HCCIEIOBAHUIO (U3MUYECKUX SIBICHUW U TPOIECCOB C
MCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHHH, TpU ATOM (HOPMYIHUPOBATh MpodiieMy/3anaqdy
U THMOTE3y y4eOHOTO JKCIMEePUMEHTa, COOMpaTh YCTAHOBKY W3 MPEMIOKEHHOTO 00O0pYy/IOBaHUS,
MIPOBOMTH OMBIT U (OPMYTUPOBATH BHIBO/IHI;

OCYIIECTBJISITh MPSMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYMH, PHU TOM BBIOUPATh
ONTUMAJIBHBIA CHOCOO M3MEPEHHUS M HCIOIB30BaTh HM3BECTHBIE METOJbI OIIEHKH MOTPEUTHOCTEN
U3MEPEHMUI;
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UCCIIEI0BAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMHU BEIMYMHAMHU C HCIIOJIB30BAaHHEM MPSMBIX
U3MEpEeHUll, TMpU STOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUpOBaTh pe3yJabTaThl IOJIYYEHHOMN
3aBUCUMOCTH (PU3MUYECKUX BEIWYHMH B BUAE TaOnHIl U rpaduKoB, AeiaTh BBIBOABI 110 pe3yabTaTaM
UCCIJIEIOBAHMUS;

coOmogate mpaBuwia 0€30MacHOro TpyJda NpU TNPOBEACHHM HCCIEJOBAaHUN B paMKax
y4eOHOro  SKCIEepUMEHTa, Y4eOHO-HCCIEeAOBATEIbCKOM UM  MPOEKTHOW  JEATEIBHOCTH  C
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOpaTOPHOT0 000pYIOBAHUS;

pelath pacu€THbIC 3aJ]a41 C SIBHO 3aJlaHHON (U3NYECKON MOJIENbI0, UCIIONB3YS (pu3nueckue
3aKOHBl M TPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 33/a4d BHIOMpPATh (PU3MUECKYIO MOJEIb,
BBICTIATh (DU3MYECKHE BENUYMHBI U (OpMynbl, HEOOXOAuMBbIE sl €€ pelleHHs, MPOBOJIUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOIYUYEHHOTO 3HAUCHUS (PU3UUECKON BEITMYMHBI;

pelaTth KauecTBEHHbIE 3a/layM: BBICTpAMBaTh JIOTMYECKH HEMPOTHBOPEUHMBYIO IIETIOUKY
paccyXJIeHH ¢ ONOpPON Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHUS,

WCIIOJIb30BaTh MPHU PELICHUU y4eOHBIX 3a7ja4 COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTHH
JUId TIOMCKA, CTPYKTYpUPOBAaHHS, HHTEPHPETALUMU U INPEICTaBICHUA Y4YEeOHOH M HAy4yHO-
MOMYJSIPHON MH(pOPMAIMH, MOTYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUUYECKU aHATM3UPOBATH
noJry4aeMyro HH(popMaIuio;

MPUBOJUTH TMPHUMEPHI BKIaJa POCCUHCKUX U 3apyOe HBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, 00bSICHEHUE IIPOLIECCOB OKPYXKAIOUIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUl;

MCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KU3HU I 00ecreueHus
0€30macHOCTH TpU OOpAIIEHUH C MPUOOpPaMH U TEXHHUUYECKUMH YCTPOWCTBAMH, JJISI COXPAHEHUS
3JI0pOBbS U COONIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIel cpee;

paboTaTh B TpyIIE C BHIMOJIHEHUEM DPA3IUYHBIX CONMATIBHBIX POJIEH, IIIAHUPOBATh paboTy
TpYNNbl, palMOHAIBHO paclpefensiTh OO0sS3aHHOCTH U IUIAHUPOBATh  JESATENBHOCTH B
HECTaHJApPTHBIX CHUTYalUsAX, a/JeKBaTHO OLCHUBATh BKJIAJ KaXKIOrO0 M3 YYaCTHUKOB TPYIIBl B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS] YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX pPOJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHON KapTHUHBI MHpa, B PAa3BUTHU COBPEMEHHOM TEXHUKHM M TEXHOJIOTHH, B MPAKTUYECKOH
NeSITeIbHOCTH JIFOJIEH, LIEIIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

YUUTBIBATh TPAHMIBI TNPUMEHEHHUS M3YYCHHBIX (U3MUECKUX MOAeNeil: To4YeuHbIH
ANEKTPUYECKUH 3apsfl, Jyd CBETa, TOUEUHBIH UCTOYHUK CBETA, AJIEPHAsI MOJIETb aToMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'O Si/ipa MPH pelieHUH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MUECKUe SBIEHUS (MPOIECChl) U OOBSACHIATH WX HAa OCHOBE 3aKOHOB
3JIEKTPOJAMHAMUKNA M KBAaHTOBOM (HM3UKHU: 3JIEKTpUYEcKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJAECWCTBME MAarHWTOB, JJIEKTPOMAarHUTHas
MHAYKIMS, JefcTBUE MAarHUTHOTO TOJs Ha TMPOBOJHMK C TOKOM U JABWXKYUIMHCA 3apsn,
AJIEKTPOMAarHUTHbIE KOJeOaHUs W BOJHBI, IPSIMOJIMHENHOE PAaCIpOCTpaHEHHE CBETa, OTPaKEHUE,
npejoMiieHue, uHTepdepeHIus, Iudpakuus ¢ TOJspU3alMs CBETa, JUCHEPCUs CBETa,
dbotoanekrpuuecknii dPpdext (hoTodrddekT), cBEeTOBOE NaBlieHHE, BOZHHUKHOBEHUE JTHMHEHYATOrO
CIIEKTPa aTOMa BOAOPO/ia, €ECTECTBEHHAs! U UCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3y4YCHHBIE CBOMCTBA BeLIECTBAa (AJNEKTPUUYECKUE, MarHUTHbBIE, ONTHYECKUE,
ANNEKTPUYECKYIO MPOBOAUMOCTD PA3INYHBIX CpPEI) M DIJIEKTPOMArHUTHBIE SIBJIECHHUSA (IIPOLIECCHI),
UCIONIB3YSl  (U3NYECKHE BEJIIMYMHBL: DJIEKTPUYECKUH 3apsjl, CHJa TOKa, OJJIEKTPUYECKOE
HaIpsDKEHUE, DJIEKTPUYECKOE CONMPOTHBIIEHHWE, PA3HOCTh NMOTEHIMAIOB, JIEKTPOJABIKYIIAs CHIIA,
pabota TOKa, MHAYKLUHS MarHUTHOTO Mojs, cuia Amrmepa, cuwia JlopeHna, WHIYKTUBHOCTH
KaTyIIK{, HEPrusl SJEKTPUYECKOro M MAarHUTHOTO TIOJIeH, MepHoJ M dYacToTa KoyieOaHuil B
Koje0aTelbHOM KOHTYpE, 3apsiil U cuja TOKa B IPOLECCe TapMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosnebaHul, (POKyCHOE pacCTOSIHUE M ONTHYecKas CWJIa JIMH3bI, MpPHU ONHUCAHUM MPABUIBHO



20

TPaKTOBaTh (PU3UUECKUN CMBICI HCIIOJIb3YeMbIX BETMYMH, UX 0003HAUYECHUS U €IMHUIIbI, YKa3bIBATh
(bopMyIbl, CBA3BIBAIONINE AAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BETUUYNHAMY;

OIMCHIBATh U3yYCHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NUECKUE BETUUUHBL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U YacTOTa CBETA, SHEPrusl M MUMITyJbC (POTOHA,
NEpUoJT TONypaclaga, HEPIrus CBSI3W AaTOMHBIX sJEp, NMPH ONHCAHWM TPABHWIBHO TPAaKTOBATh
(bu3n4ecKuil CMbICI MCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUCHMs U €IUHUIIbI, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUYECKYIO BEIMYMHY C OPYTMMH BEIMYMHAMH, BBIYHMCISATH 3HAUYCHUE
(bu3n4ecKoil BEITMUUHBL;

aHATM3UPOBATh (PU3UUYECKUE MPOLECCHl U SIBJICHUSA, HCHOJB3yd (PHU3MUECKUE 3aKOHBI U
HIPUHIUIBL: 3aK0H OMa, 3aKOHBI [10CIIEI0BATENBHOTO U NapaljIeIbHOTO COEIMHEHMsI IIPOBOAHUKOB,
3akoH JDxoyns—JIeHna, 3akOH JJIEKTPOMAarHUTHOM WHAYKIUH, 3aKOH MPSIMOJHMHEHHOTO
pacrpoCTpaHEHUs CBETA, 3aKOHbI OTPAKEHUs CBETA, 3aKOHBI IPEIOMIIEHUS CBETa, ypaBHEHHE
OiHmTeitHa 11 porodddekra, 3aK0OH COXpaHEHHS YHEPTHH, 3aKOH COXPAaHEHHs UMITYJIbCa, 3aKOH
COXPaHEHMS IEKTPUUECKOI0 3apsi/ia, 3aKOH COXPaHEHHs: MacCOBOI0 YMcIIa, HocTyaTsl bopa, 3akoH
paZMOAaKTUBHOTO pacmana, MIpuU OSTOM pa3iIuyaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OTIPEIeNIATh HANPABJICHUE BEKTOPA WHAYKIIMU MAarHUTHOTO TOJISl TPOBOIHUKA C TOKOM, CHIIBI
Awmnepa u cuibl JlopeHua;

CTPOMUTH U ONMCHIBATh U300pakeHNE, CO3/1aBAEMOE TNIOCKUM 3€pKajlOM, TOHKOM JIMH30M;

BBINOJIHATh JKCHEPUMEHTHl 10 HCCIEAOBAaHUIO (U3NYECKUX SBICHUH U NPOLECCOB C
MCTIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIIHPOBATH MpodiieMy/3a1aqy
U TUNOTe3y Y4eOHOro 3KCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3 IPEJIOKEHHOrO 00O0pYAOBaHMUS,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILLIECTBIATh NPSMbIE U KOCBEHHbIE U3MEPEHUs (U3NUYECKUX BEJIUYMH, IPU 3TOM BBIOUPAThH
ONITUMAJIBHBIA CIIOCOO M3MEPEHUs] M HCIIOJIb30BaTh M3BECTHBIE METOIBI OLEHKH ITOTPEIIHOCTEH
HU3MEpEHUI;

WCCIIEZIOBATh 3aBHCUMOCTH (DPU3NYECKUX BEIUYMH C HCIOJIB30BAHUEM TPSIMBIX HW3MEPECHUI:
IPU 3TOM KOHCTPYHUPOBaThb YCTaHOBKY, (PUKCHUPOBATh pe3yJbTaThl IOJYYEHHOW 3aBHCUMOCTH
(bU3NYEeCKUX BETMYMH B BUJE TaOJIUI] U TPApHUKOB, AETATh BEIBOBI 10 pe3yJIbTaTaM HUCCIIETOBAHMS;

coOmogaTh mpaBuia 0€30MacHOro TpyJaa MNpH TNPOBEIEHUM HCCIEIOBAaHUNH B paMKax
y4eOHOTO  OJKCIIEpUMEHTa, y4eOHO-HCCIIEZOBATENILCKOH M TPOEKTHOH  NESTENBbHOCTH ¢
HCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000pYyJOBAHNUS;

pemaTh pacu€THBIC 33]]a4 C SIBHO 33JJaHHON (PU3NYECKO MOJEINbI0, NCIIONB3Yys (PU3NIEecKHe
3aKOHBl M MPUHIMIBI, HA OCHOBE aHAIM3a YCJIOBUSA 3a/a4d BbIOMpPATh (PU3MUECKYIO MO/EIb,
BBIJICNATh (hU3MYECKHE BEIMYMHBI U (OPMYJIBI, HEOOXOIUMBIE sl €€ pelIeHus,, MPOBOANUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJYUYE€HHOTO 3HaUeHUs (PU3MUECKON BETUYMHBI;

pemaTh KauyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKH HETMPOTHBOPEYUBYIO IIECTIOUKY
paccyXJIeHHU ¢ ONOpOoi Ha N3yUEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

WCTIOJIB30BATh MPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIMOHHBIE TEXHOJIIOTUH
U1 TIOMCKa, CTPYKTYpUPOBAHMs, HHTEpIpEeTallud W IpeJCcTaBleHHs y4eOHOW M HaydHO-
MOMYJISIPHOM MH(OPMAINH, TTOTYYSeHHON M3 pa3IMYHBIX MCTOYHHKOB, KPUTUYECKH aHAIU3HPOBATH
noJry4aeMyro MH(opMaIuio;

OOBSICHATH TPUHIWIIBI JICHCTBHUS MAalluH, TPUOOPOB M TEXHHUYECKUX YCTPOWCTB, pa3inyarb
yCJIOBHS UX O€30MaCHOT0 MCIIOJIb30BaHMs B TIOBCETHEBHOM JKU3HU;

MPUBOANTH TMPHUMEPHI BKJIA/Ja POCCHICKUX W 3apyOCKHBIX YUYEHBIX-(DU3MKOB B pPa3BHTHE
HAayKH{, B 00BSCHEHHE POIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

WCITIOJH30BATh TEOPETHUECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOW JKU3HU JIJISI 00ECTICUCHUS
0€30macHOCTH NpU OOpaIlleHUuH ¢ MpUOOpaMM U TEXHUYECKHMMHU YCTPOMCTBAMH, /Ul COXPaHEHHS
3IIOPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;
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paboTaTh B TpYIIE C BHIMOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJIEH, IMIaHUPOBATH paboTy
TpyNNbl, palMOHAIBHO paclpefensiTh O0sM3aHHOCTH U  IUIAHUPOBaTh  JESATENbHOCTh B
HECTaH/ApPTHBIX CHUTYyalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKIOIO0 M3 YYaCTHUKOB TIPYIIBl B
pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM
Ne n/m Konrpoasubie Ilpakrnueckue (uupposbie)
NMPOrpamMMbI Bcero
padoThI padoTnI o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1. PU3UKA U METO/1bl HAYYHOI'O IO3HAHMUSA
11 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmorexa HOK
' ABT HAYE https://m.edsoo0.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemarika > . https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Wroro mo paznmeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TCPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BeliecTBa. DazoBbie 5 bubnunoreka [JOK
' TIePEX OJTbI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmorekxa [IOK
4.1 DEKTPOCTATHKA 1 . . https://m.edsoo0.ru/7f41bf72
4.2 ITocTosIHHBIN 31eKTpUUECKU TOK. TOKHU B 12 1 1 ' bu6moteka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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‘ Pa3IMYHBIX Cp€aax

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

Hroro no pazueny 22
PesepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
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11 KUIIACC
KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabnsie Ilpakruueckue (UuppoBbie)
NPOrpaMMsbl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIC
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MaruuTtHoe none. DJIeKTpOMarHuTHas 12 2 3 bubmmorexa [IOK
HHTYKIAS https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 12
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 1 bubnunoreka [JOK
' KoeOaHus https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHU4YeCKHUE U AJICKTPOMArHUTHBIE BOJIHBI 5 1 hitps://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
23 Onaka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crielIUaNbHON TEOPUH 4 1 bubnunorexa [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
N bubmuoreka [JOK
4.1 D1eMeHTHI KBAHTOBOW ONTHKH 6 https://m.edso0.ru/7f41c97c
bu6mmorekxa [JOK
4.2 Crpoerye aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Uroro mo pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU



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
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5.1 DneMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Obobmawomee nosropenne 4 https://m.edscI;E).ru/Yf41c97c
Uroro no pazneny 4
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Y4eOHUKH:

I'..Mskumes, b.b.byxosnes, H.H.Cotcknii. «®u3nkay,kiraccuueckuii Kypc; 0a30BbId U
yray6nennsiit ypoau. 10 kmacc. [Tox pempakmueit nmpod. H.A. TTapdentseBoit. 9-¢ u3nanue,
crepeotunnoe. MockBa «lIpocsemenue» 2022 r.

I'.I.Mskumes, b.b.byxosnes, H.H.Cotckuii. «®u3nkay,kiraccuueckuii Kypc; 0a30BbId U
yrayonennsiit ypoBau. 11 kmacc. [Tox penakuueii mpod. H.A. ITapdhentseBoit. 7-¢ usnanue,
nepepadoranHoe. Mocka «IIpocsemienne» 2019 r.

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
CoBpeMEHHBIN YUUTEIbCKUNA TOpTal

bubnuorexa marepuanos mis yuureneir or OO0 «MHpOoypor»
OO6pasoBarenbHas colaibHas ceTh nsportal.ru

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

bubnmoreka mudpoBoro odpaszoBarenbHoro koHteHta (LIOK) http://www.prosv.ru - caiit
uzaarenscrBa «lIpocBerieHue»

http://school-collection.edu.ru - Enunas kosiekims udpoBeix 00pa3oBaTeIbHBIX PECYPCOB
http://wwweffects.ru I'azera «®usuka» M3garensckoro goma «IlepBoe ceHTIOPs»
http://www.phys.spbu.ru/library Mup ¢usuku: nremoucTpariu Gu3nIecKux 3KCIEPUMEHTOB
http://nuclphys.sinp.msu.ru Onummnuaze o pusuke Beepoccuiickas oauMITHaa MKOJIbHUKOB 10
¢buznke
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