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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro ypoBHS Ha YpOBHE CpEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUN K pe3ysbTaram
OCBOEHUSI OCHOBHO# 00pa3oBaTesibHOM nporpammsl, npeactaBieHHbIXx B PI'OC COO, a
TaKkke ¢ y4€ToM (enepanbHO padouyell MporpaMMmbl BOCIHTAHHMS M KOHLENIUU
npenojaBanusi ydyeOHoro mnpeamera «Pusukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoii @eaepannu, peamn3yonX OCHOBHbIE 00pa30BaTelIbHbIEC TPOTPaAMMBI.

Copepxanne TmporpaMMmbl 1O  (u3MKe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOI KapTuHbI Mupa odyyatomuxcs 10—11 kmaccoB npu 00ydeHUn ux
¢uzuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIHHOCTHOTO TMOIXOA.
[Iporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusMm OI'OC COO k miaHUpyEeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METallpeAMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKxkKe
YUHUTBIBAET HEOOXOAUMOCTb pEeaJu3allud  MEKIPEAMETHBIX CBA3€H (U3UKUA C
€CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMH MNpeaMeTaMud. B Hell ompenenstoTcsi OCHOBHBIE
HeNMu W3Y4eHHs] (PU3MKM Ha ypOBHE CpeJHEro oO0Iiero oOpa3oBaHUs, IUIAHUPYEMBbIE
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yIbTaThl OCBOECHUS Kypca (U3UKK HAa 0a30BOM YpPOBHE, B TOM

quClie IPEIMETHBIE PE3YIbTATHI 10 TOAaM 00yUYeHHUS;

e cozepkaHue yuyeOHoro mpenmMera «Puznka» 1mo rojgaM o0yueHusl.

du3rKa Kak HayKa 0 HamOoJiee OOIIMX 3aKOHAaX MPUPOJIbI, BBICTYIAs B KauyeCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlIkonbHBIM Kypc (U3MKH — CHUCTEMOOOpa3yoImuil IJis
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKUE 3aKOHBI JICKAT B
OCHOBE TIPOIICCCOB U SIBJICHUN, H3yYaeMbIX XHUMHEH, Owojorueit, GusndecKon
reorpadueit u actpoHomueil. Mcnonb30BaHWe M aKTUBHOE MpPUMEHEHUE (DU3UYECKHUX
3HAHUI OmpenensieT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIYy4EHHS HOBBIX MaTe€pUaloB C
3aJIaHHBIMU CBOMCTBAMHU U Jpyrux. M3ydeHue (UMK BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00ydaromuxcs, B popMupoBaHue
YMEHUN NPUMEHSATh HAYYHBIA METOJ MO3HAHUSA TPHU BHINOJHEHHMH UMHU Y4YEOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoBy kypca ¢usuku uisi YpOBHSI CpPEIHETO OOIIero 0O0pa3oBaHUs MOJIOKEH
PAA UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISE€TCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3UKH, BKIHOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuas Kypca PU3NKU 00beAUHEH
BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBisercs  (OpMHUpPOBAHME
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€PHUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus NOpeanonaraeT HCIOIb30BAHUE
T'YMaHUTApHOTO MOTEHIMa a GU3NYECKON HAYKHU, OCMBICTICHHUE CBSI3U PA3BUTUSA (PUUKU
C pa3BUTHEM OOIIECTBA, a TaKXKE€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOIEMaMHu.

Hoesn npuxnaonoi nanpasnrennocmu. Kypc Gusnku mnpeamnonaraeT 3HaKOMCTBO C
[IMPOKUM KPYTOM TEXHMUYECKUX M TEXHOJOTHUECKHUX MPUIIOKEHUN M3YyYEHHBIX TEOpU
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs  IMOCPEICTBOM  BBEACHMS  DJIEMEHTOB
COJIEp)KaHUs, IMOCBAUIEHHBIX HSKOJIOTMUECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE
CBSI3aHBI C pa3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXKIeHUs mpodiieM
PAlMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTUYECKON O€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PU3MKHM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SIBISIIOTCS  (u3nyeckue Teopuu ((popmupoBaHHE MPEACTABICHUN O
CTPYKType NOCTpO€HHUs (pU3MuecKor TeopuH, posid (yHIaMEHTalIbHBIX 3aKOHOB U
MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJIE, TPAHHUIIAX MPUMEHHUMOCTH
TEOpUH, 7Sl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (DU3MKU peanu3yercs Npexkae BCETo
3a cYET OpraHu3aluy KCIEPUMEHTAIBHON IeATeIbHOCTH oOyyatomuxcs. s 6a3oBoro
YpOBHS Kypca (HU3MKHM — OTO  HCIIOJIB30BaHHE CHUCTEMBI  (DPOHTATBHBIX
KPaTKOBPEMEHHBIX YKCIEPUMEHTOB M J1a00paTOPHBIX paboT, KOTOPHIE B MPOTPAMME IO
¢u3uKe 00beTMHEHBI B OOLIUI CIIMCOK YYEHUUYECKUX MPAKTUYECKUX padboT. Boinenenue
B yYKa3aHHOM IIepedHe J1adOpaTOPHBIX pabOT, MPOBOAUMBIX Jii KOHTPOJSI U OLIEHKH,
OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeIbHOrO MPOLecca UCXOAs U3 0COOCHHOCTEN
TUTAHUPOBAHMSI M OCHaIeHus kKabnHeTa Gu3uku. [Ipu aToM obecriednBaeTcsi OBIaCHHUE
OOy4JaloIUMHUCS YMEHHUSIMH TIPOBOJAWTH KOCBEHHBIE W3MEPEHHS, MCCIIEIOBAHUS
3aBUCUMOCTEHl  (U3MYECKUX BEJIMYMH UM TIOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yAEIsSeTCs peUIeHUIO pacYETHBIX U KaYeCTBEHHBIX 3a1a4. [Ipu
TOM JUIsl Pacy€THBIX 3aJad TPUOPUTETOM SIBISIIOTCS 3a7adud C SIBHO 3aJlaHHOMU
Gu3MUecKoil  MOJENBIO, TO3BOJSIONINE TMPUMEHSTh HW3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca, TaKk U MHTETpUpYs 3HAHUS U3 Pa3HbIX
pa3znenoB. J{is KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCS 3aJaHUsA Ha OOBSCHEHUE
npoTeKaHuss GU3NYECKUX SBICHUM U MPOIIECCOB B OKPYXKAIOIICH KHU3HU, TPEOYIOIIHNe
BbIOOpa (pU3MUECKON MOJIENH ISl CUTyalllH MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ Tpeboanusimu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
obOecrieueHn0 y4eOHOTo Tmporecca 0a30BbIi ypoBeHb Kypca (U3UKM Ha YPOBHE



cpelHero o0uiero 00pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHUSX MPEIMETHOIO KaOMHeTa
(GU3UKH WM B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-
Hay4YHOro nukiaa. B kabuHere (Pu3MKK NOHKHO OBITH HEOOXOIMMOE JIabopaTOpHOE
o0opyoBaHuE JJIs BBITIOJIHCHHSI YKA3aHHBIX B MPOrpaMme Mo (U3UKE YICHUICCKUX
MPaKTUYECKUX PAbOT M IEMOHCTPAIIMOHHOE 000PYI0BaHNUE.

JlemoHCTpaninoHHOEe 000pyAOBaHUEe (GOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJILHOM JIOCTATOYHOCTH M OOECHEYMBAET TOCTAHOBKY IEPEUYHUCICHHBIX B
mporpamMme 1o (U3UKE KITIOYEBBIX JEMOHCTpAIMil JJIsi WCCIICOBAHUS HM3ydaeMbIX
SIBJICHUH W TIPOIIECCOB, IMIUPHUICCKUX U (DYyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUUYECKHUX
IIPUMEHEHU .

JlabopaTopHoe oOopyAoBaHME I YYCHUYECKUX  MPAKTHUYECKUX  paldoT
dbopmupyeTcst B BUIE€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCSA B pacu€Te OJHOTO
KOMIIEKTa Ha JBYX OOydYaommMXcsa. [eMaTHuecKue KOMIUIEKTH JabopaTOpHOTO
000OpyIOBaHUS JOJDKHBI OBITh TIOCTPOEHBI HAa KOMIUIEKCHOM  HCIOJb30BaHUH
aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJIE ITU(DPOBHIX JJAOOpATOPHIA.

OCHOBHBIMHU 1IEJIIMU M3y4€HUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHue HHTEPECA U CTPEMIICHHUS O0yJaIOINUXCS K HAYyIHOMY H3yUICHHIO

MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUYECKHUX CITOCOOHOCTEH;

e pa3BUTHE MNPEJCTABICHUNH O HAYYHOM METOJE MO3HAHHS U (PopMUpOBaHHE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

e (opMupoBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa HW3y4eHUS OCHOB
CTPOCHHUS MaTepu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3HUKU;

e (¢opmMupoBaHHE YMEHHU OOBACHSTH SBJICHUS C HCIOJb30BaHUEM (PU3UUYECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHUE TIPEACTABICHUA O pOJU (PUIUKU JUISI PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHA U TEXHOJOTHH.

JlocTmwkeHrne STHUX IIejiell oOecreunBaeTcs peIIeHHeM CISAYIOMMX 3a7ad B

IpoIiecce u3ydeHus Kypca GU3uKd Ha YPOBHE CPEIHEr0 o0IIero oopa3oBaHus:

e TMpUOOpETEeHHE CHUCTEMBbl 3HAHMK 00 O0OIMX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAS  MEXAaHHKY, MOJICKYJIAPHYIO  (U3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJICMEHTHI aCTPOPU3HUKHY;

e (opMupoBaHuE yMEHHI NPUMEHATH TEOPETHUECKHE 3HAHUS JJI OOBSICHCHUS
bu3nuecKux SBIECHUN B MPUPOJE W JJIS TPUHATUS MPAKTHUYCCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHMS Pa3IMYHBIX 3a7a4 C SBHO 33JlaHHOUN (PH3nUYeCKOi
MOJICITIBIO, 33J1a4, MOPa3yMEBAIONINX CAMOCTOSTEIBHOE CO3aHue (PU3HISCKON
MOJIEJTH, aJICKBAaTHOHN YCIIOBHUSM 3a/1a4H;



e TMOHMMaHHE (UBHYECKUX OCHOB U TMPUHLHUIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTMUYECKUX IPOLECCOB, MX BIUSHUSA Ha OKPYKAIOMIIYIO
cpeny;

e OBJAJICHUE METOJAaMH CaMOCTOSITEIFHOTO TIUIAHUPOBAHUS W MPOBEICHUS
¢u3nYecKuX HSKCIEPUMEHTOB, aHajdM3a W HWHTEpIpeTanud uHpopmalmu,
oTnpeeeHus JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHUE YCIOBUW I PAa3BUTHUS YMEHUN MPOEKTHO-UCCIEN0BATENbCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusydyenne ¢usuku (0a30BbIii YpOBEHb) HAa YPOBHE CpPEIHErO OOIIEero
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
KJacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipemyaraempiii B mporpamme 10 (GU3HKE TMepedyeHb JIa0OpaTOpHBIX U
NPAKTHUYECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYWUTEIh JeNaeT BHIOOD
npoBeaeHUs J1a00paTOpHBIX pabOT W ONBITOB € YYETOM HWHANBHUAYAIbHBIX
0COOEHHOCTEN 00yUaroImUXCH.



COAEPXAHUE OBYUYEHUA
10 KUIACC
Paznen 1. @®usuka v MeTOAbl HAYYHOT'0 MO3HAHUS

®usuka — Hayka O mpupone. HaydHple METOIBI MO3HAHUS OKPYXKAIOLIETO MUpA.
Ponp skcnepuMeHTa UM TEOPUM B IMPOIECCE IMO3HAHUS TPUPOJBI. DKCIEPUMEHT B
busuke.

MopenupoBanue (U3MYECKUX SBIEHUNW W TmporeccoB. HayuHble THUMOTE3bI.
dusnyueckne 3aKOHbBI W TEOpHH. [paHWIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb 1 Mmecto ¢pu3uku B popMUpOBaHIH COBPEMEHHOW Hay4YHON KapTHHBI MUPA, B
NPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJIOTOBBIE U ITU(POBBIE UBMEPUTENIHHBIE MPUOOPHI, KOMIBIOTEPHBIC TATUMKHU.

Paznexn 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABUWKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOTO  JBHKCHHUS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienue, CKOpocTh (CpefHsii CKOPOCTb, MIHOBEHHAsl CKOPOCTb) U
YCKOPEHUE MATEPUAIBHOW TOYKH, HX MPOCKIMHM Ha OCH CHCTEMBI KOOPAWHAT.
CroxeHune nepeMenieHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIYTH U MEPEMEIIECHUS] MAaTEpUATbHON
TOYKH OT BPEMEHHU.

CBobOosHOE TIafieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuuenHnoe nBuxkeHue. JIBUKEHHE MaTepUaIbHOM TOYKHU IO OKPYKHOCTH C
MMOCTOSIHHOM TI0 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAS CKOPOCTh. llepron
1 yactoTa oOpaiienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHu4ecKkre yCTPOWCTBA U MPAKTHUYECKOE MPUMEHECHUE: CIHUIAOMETP, IBUKCHUE
CHApsII0B, LICIIHBIE U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mogens cHuCTEMBI OTCYETA, WILTIOCTpAIUs KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKCHUSL.

[IpeobpazoBanuie ABUAKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue paBwkeHUss Tema, OpPOMIEHHOTO TIOA VYIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpagnenue ckopocTu Ipu ABM>KEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



N3ydyeHnne HEpPaBHOMEPHOTO [BWXKEHUSA C LEJIbK OINPEAEICHUS] MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY IIYyTAMH, HPOWICHHBIMH TEJIOM 34
MOCJIEIOBATEIbHBIC PABHBIC IPOMEXKYTKU BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUU C
HAYAJIBHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune ABMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Iprammn otHocuTensHOCTH ['amunes. Ilepseit 3akoH Herorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHiun cynepno3uuuu cuil. Bropoi 3akoH HeroToHa s
MarepuaibHOU TOUKU. Tperuii 3akoH HbroTOHA U1l MaTepUaAIbHBIX TOYEK.

3akoH BceMupHoOro TsaroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOPOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mMokos, ckoiibkeHus, kadeHus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHus: CKOJIbKEeHUS U cuia Tperus nokosi. Kosddurment tpenus. Cuna
COITPOTHUBIICHUS [IPU IBUKECHUU TEJIA B )KUIAKOCTHU UJIU rase.

[TocTtynarenbHOE U BpalllaTeIbHOE JBHKEHUE a0COJIFOTHO TBEPAOTO Tea.

MOMEHT CHJTbI OTHOCUTENBHO OCH BpaieHus. [1medo cumbl. YCiioBusa paBHOBECHS
TBEPJIOIO TEJIA.

TexHuueckue yCTPOMCTBA W NPAKTUYECKOE IIPUMEHEHME: IOJAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME HEPIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenune cui.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Nzyuenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTHA CHJI YNPYTOCTH, BO3HHUKAKOIIMX B NPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TEJIa, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE



NMnynbc MatepuanbHOM TOUKH (Tea), CUCTEMbl MaTEpUANIbHBIX TOueK. MMmysbe
CUJIbl M M3MEHEHHWE HMIIyJIbca Tela. 3aKOH COXPAaHEHUsT HMIyJibca. PeakTuBHOE
IBUKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass 5sHeprusi MaTepHaJbHOW TOUYKH. Teopema 00 W3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToTennmanbHas 3Heprusi. [loTeHManbHass SHEPTUs YNPYyro AePpOpMUPOBAHHOM
npy>kuHbl. [loTeHnnanpHas sHeprus Teaa BOJIU3U OBEPXHOCTH 3E€MJIH.

[loTeHumanbHble M HEMOTEHUUAJIbHbIE CUJbL. CBSA3b PaOOTHl HEMOTEHIIMAIBHBIX
CWJI C HM3MEHEHHEM MEXAaHMYECKOW SHEPIMH CHCTEMBbI Te€J. 3aKOH COXPAHECHHS
MEXaHUYECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckne yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
MPYXUHHBIN TUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne aOCOMIOTHO HEYHNPYroro yjaapa C T[OMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanue cBA3u pabOTHI CUJIbI C UI3MEHEHHEM MEXaHUYECKON HHEpruu Tesa
Ha MPUMEPE PACTKEHUS PEZUHOBOTO KTy Ta.

Paszpnes 3. MousekyasipHas pu3nKa 1 TEPMOAUHAMHMKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUM M UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe gBuxenue. [Auddys3us. Xapakrep [BHKEHHUS U
B3aMMOJICHCTBUS YaCTHUL BelecTBa. MOJENN CTPOEHHUS ra3oB, KUIKOCTENM U TBEPIBIX
TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX Mojelieil. Macca u pa3mepbl
Mozekysa. KonndectBo BemectBa. [locTosiHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJEKYISIPHO-KMHETUYECKOU
TEOPHH UCATBHOTO Ta3a. AOCONIIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KUHETUYECKON
SHEPrUM TEIUIOBOTO ABM>KEeHUs 4dacTtull rasa. lllkana tremneparyp KensBuna. 1'azoBbie
3aKkOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon JlansToHa. M3ompoueccel B
UJeaNbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBA, PoTorpaduu MOJEKyI
OpraHUYECKUX COCTUHEHUMN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita [lITepHa.

OnBbIThI, T0Ka3bIBAIOLINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopaenb, HUTIOCTpUpYIOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCYa.

OneITel, WUIIOCTPUPYIOLME  YPaBHEHHE  COCTOSIHUSA  HMACAIBHOIO  rasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHU 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnegoBanne 3aBUCHMOCTH MEXKAY MapaMeTpaMU COCTOSIHHUSI Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamuKu

TepmonuHampueckass cucrteMa. BHYTpeHHss DJHEprus TEpMOAMHAMUYECKON
CUCTEMBI M crocoObl €€ u3MeHeHusa. KomumyecTBO TeminoTel U pabora. BHyTpeHHsA
SHEPrus OJTHOATOMHOIO MACAIBHOIrO Ta3a. Buipl Temsonepenaun: TEMIONPOBOIHOCTD,
KOHBEKLUS, U3JIyYeHHUE. Y IeJIbHAs TEINIOEMKOCTD BellecTBa. KoMuecTBO TEIIOTH ITPU
TerJIonepeaaye.

[lonsitTue 00 anumabatHoM mpouecce. llepBblii  3aKOH  TEPMOJIMHAMUKH.
[IpuMeHeHne mepBOro 3aKoHa TEPMOAMHAMHUKMA K wu3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TernoBble MamuHbl. [IpuHIMNBl AeicTBUS TerwoBbIX MammH. [IpeobpazoBanus
SHEPrUd B TEIUIOBBIX MamMHaX. KoshdHUIMEHT Mone3HOoro MAeMCTBUS TEIIOBOM
MamuHbl. [ukn KapHo u ero xko3(p@UIMEHT MOJE3HOro AEHCTBUA. DKOJIOTHYECKUE
pOo0JIEMBI TETIJIO3HEPTETUKH.

TexHHuecKue yCTpOKCTBA U MPAKTUYECKOE TPUMEHEHHUE: IBUTATENb BHYTPEHHETO
CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHnue BHYTpEHHEN 2HEPrUM Tella MPU COBEPIICHUU PabOThI: BBUIET MPOOKH
13 OyTBUIKK TIOJT ACHCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(pupa B JaTyHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3meHeHnue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OnpIT o aAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUrarejisi BHYTPEHHETO CrOPaHHs, PEAKTHUBHOTO
JIBUTATEIIS.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuecmea. Dazoevie nepexoovl

[TapooOpazoBanue u KoHAeHcauus. Mcnapenne u kuneHue. AOCONIOTHAST M
OTHOCHUTENIbHAS BJIAXKHOCTH BO3ayxa. HackimeHnHelii mnap. VYjaenpHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHble Marepuanbl. IlnaBnenue u
KpUcTayuH3aIys. Y AebHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHue TEII0BOTO OanaHca.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETp W
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOJYYEHUS COBPEMEHHBIX MATEPHAIIOB, B TOM
YyUCJIie HAHOMAaTepUalioB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CniocoObl u3MepeHus BIaKHOCTH.

HaOntonenue HarpeBaHus U MJIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMOHCTpanust KpuCTalIoB.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3MepeHne OTHOCUTENBHOW BIAXKHOCTH BO3yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alms Tel. DNEKTPUYECKUM 3apsan. J[Ba BUAa 3JIEKTPUUYECKUX 3aPSIAOB.
[TIpoBOAHUKH, NUAJIEKTPUKH U MOJYIPOBOJHHUKU. 3AKOH COXPAHEHUS DJIEKTPUUYECKOIO
3apsia.

BzaumopeiictBue 3apsigoB. 3akoH Kynona. TodeuHbld 3IEKTPUYECKUN 3apsl.
Onektpuueckoe  mone.  Hanpsok€HHOCTh — anekTpuueckoro  noisd.  [IpuHomn
CYyHEPHO3ULIUH JIEKTPUUECKUX TOJIeH. JINHUM HAPSKEHHOCTH IEKTPUUECKOTO TOJIS.

PabGoTta cun snextpocrarnueckoro moss. [lotenmuman. Pa3sHOCTh MOTEHIIMATIOB.
[IpoBOOHUKM ¥ [UAJIEKTPUKKA B DJJIEKTPOCTATUYECKOM TMoje. JludnmekTpudeckas
MPOHUIIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcatop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHAEHCATOpa.

TexHuyeckre yCTpPOWCTBA U  MPAKTUYECKOE MPUMEHEHHE:  DJIEKTPOCKOTI,
AIEKTPOMETP,  DJIGKTPOCTaTHMYECKasl  3alluTa, 3a3eMJICHHE  DJIEKTPOINpHUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN arnapar, CTpyMHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.



B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH ILIOCKOrO0 KOHAEHCATOpa OT IUIOIIAJAH IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYHIECTBOBAHUS JIEKTPUUECKOTO TOKa. MicTouHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpsoxkenune. 3akon OMa 115 y9acTKa LEeH.

ONEKTPUYECKOE  CONPOTUBJIEHUE. Y JIEJIbHOE  CONPOTHUBIICHHE  BELIECTBA.
ITocnenoBarenbHOE, apalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora  osmektpuueckoro  Toka. 3akoH  JDxoyns—Jlenna.  MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsA CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHHKA TOKA. 3aKOH
Owma 17151 moHOM (3aMKHYTOM) a5ekTpudeckoi nenu. Koporkoe 3aMbikaHue.

DneKkTpoHHas: MPOBOJMMOCTE TBEPABIX METAJUIOB. 3aBUCHMOCTH COIIPOTHUBIICHHUS
METAJLIOB OT TeMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAS MPOBOAUMOCTbD MOJYTPOBOJIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

OneKkTpuyeckuid  TOK B pacTBOpax M pacIulaBaXx  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALNS. DIEKTPOIU3.

DJIEKTpUYECKUN TOK B Tra3zax. CaMOCTOATENbHBIA U HECAMOCTOSATEIBbHBIA P3PS,
Momnnus. [1na3ma.

TexHuyeckue yCTpoMCTBA U IIPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOUHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI, AIEKTPOOCBETUTEIbHbIC
npuOOphl, TEPMOMETP  COMPOTUBJIECHUS, BaKyyMHbId JUOJ, TEPMHUCTOPHI U
(boTOpEe3UCTOPHI, MOITYIPOBOJHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh CONPOTUBJIEHUSA UWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.



IIpsmMoe  m3mepeHHe  IEKTpOABHXKyIIeW cuibl. KopoTkoe — 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHHS METAJLIOB OT TEMIIEPATYpHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSISI NPOBOAUMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomuol

N3yyeHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3IeKTPOABHKYIIEH CHUJIbI MCTOYHHMKA TOKA M €ro BHYTPEHHErO
CONPOTHUBJICHUS.

Habutoienue snexrpoimnsa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kacce oCylIeCTBISIETCS C y4ETOM
coJiep KaTeNIbHbIX MEKIIPEAMETHBIX CBSI3€U C KypcaMu MaTeMaTUKH, OUOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTUU.

MeowcnpeOomemnvle nousimus, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAy4YHOIO
MO3HAHU: SBJICHUE, HAyYHBIH (PaKT, runoresa, (pu3nueckas BEIUYMHA, 3aKOH, TEOPHUS,
HaOII0IeHUE, SKCIIEPUMEHT, MOAECIMPOBAaHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHHE CUCTEMbl YpaBHEHUM, JIMHEWHAs (QyHKUus, mapadoina,
runep6osa, X rpaguKy U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
MIPOEKIUU HA OCH KOOPJAHMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanuuyeckoe IBW)XEHUE B KUBOW mnpupope, auddysusi, ocmoc,
TEMJIOOOMEH JKUBBIX OPraHU3MOB (BHbI TEIUIONEpPEAaud, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJb
BEIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEW W Ta3oB,
ANEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, FaIbBaHUKA.

l'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpazoBaHUE JBWKEHUIN C HCIIOJIB30BAHUEM MEXaHU3MOB, YUET
TPEHUsI B TEXHUKE, IMOALIMIIHUKHK, MCIOJb30BAHME 3aKOHA COXPAHEHUs HMITyJbCca B
TEXHUKE (pakera, BOAOMET WM JIpyrue), JABUTATENb BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHIUIMOHEpP, TEXHOJOTUU  MOJIyUYEHUs
COBPEMEHHBIX MAaTEpUajJoB, B TOM YHUCIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAsT 3alllUTa, 3a3€MJICHHUE OJJIEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIH
MPUHTEP, DJIEKTPOHArpEeBAaTENbHbIE MPUOOPBI, 3JIEKTPOOCBETUTENIbHBIE TPUOOPHI,
raJibBaHUKA.

11 KJIACC
Pa3znen 4. DinekTpoguHaMHUKa



Tema 3. Mazcnummnoe none. In1eKmpomazHUmMHAaAA UHOYKYUSA

[TocrosiHHBIE MarHuThl. B3anMMoAENCTBHE MOCTOAHHBIX MArHUTOB. MarnuTHoe
nosie. Bektop MarHuTHOW HMHAYKUMU. [[pUHIMI CyNEpHIO3UIIMM MArHUTHBIX IOJIEH.
JIunnn wMarsuTHOM wuHAYKUMHA. KapTMHa JMHWKA MarHUTHOM WHAYKUWHA — IOJIS
ITIOCTOSIHHBIX MAarHUTOB.

MaruutHO€ noJie IpPOBOJHUKA ¢ TOKOM. KapTuHa NWHMII MHIYKIMU MAarHUTHOTO
noJisi JUIMHHOTO TPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJBLEBOTO ITPOBOJIHHKA,
KaTymku ¢ TokoM. OnsIT Dpcrena. BzanmoaencTere NpoBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb ¥ HampaBieHUe. J[BUKeHHUE 3apsHKEHHOM YacTHUILI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGota cumnsl JlopeHia.

SIBNEeHHE AIEKTPOMArHUTHOW MHIAYKIUHU. [IOTOK BEKTOpa MArHUTHOW WHIYKIIMH.
DIIEKTPOABMKYILAsA CHJIA MHAYKIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu Papazes.

BuxpeBoe nanekTpuyeckoe moJie. OJNEKTPOABMKYIIAs CHJIA WHAYKUUA B
IIPOBOAHUKE, IBUKYILEMCS IIOCTYIATEIbHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NHOyKTUBHOCTE.  SIBIIeHME  CaMOMHAYKIMHM.  OJIEKTPOABWXKYIAs  cujia
CaMOMHIYKIIVH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCcTpoOMCTBA U NPAKTUYECKOE IPUMEHEHUE: ITOCTOSIHHBIE MarHUTHI,
ANEKTPOMArHUThl,  AJEKTPOABUTATENb,  YCKOPUTEIM  DJIEMEHTAapHBIX  YaCTHII,
MHIYKIIMOHHAS NIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOT'O IIyYKa MATHUTHBIM TOJIEM.

JIvHMK MHIYKIIUM MarHUTHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[IpaBuino Jlenna.

3aBUCHUMOCTh DJJIEKTPOJABWXKYIIEH CHJIbI HHAYKIMM OT CKOPOCTM W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUY.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccnenoBanue sSBIEHUS JIEKTPOMAarHUTHOM UHIYKIIAH.



Pa3gea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 371eKMpPOMACHUNIHbIE KOEOAHUS

KonebarenbHas cucrema. CBOOOHBIE MEXaHUUYECKUE KosleOaHusl. ['apMoHnyeckue
konebanus. [lepuon, yacrota, ammautyna u ¢asza konebanuid. [IpyXKUHHBIA MasTHHK.
MatemaTnueckuii MasTHHUK. YpaBHEHHE TapMOHHYecKuX koneOanwmii. [IpeBpaienue
SHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

KoneOarenbubiii  kOHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KoJieOaHHS B
UJCANTbHOM  KOJICOATeIbHOM KOHType. AHAJIOTus MEXAYy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KoJiebanusamu. @opmyna TomMcoHa. 3aKOH COXpaHEHUS! YHEPTUH B
UJ€ANTbHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBiaeHne o 3aTyxaloUMX KoyicOaHUSIX. BBIHYXIEHHbIE MEXaHUYECKHUE
Kosiebanus. PezoHanc. BeIHyX/1€HHbIE 2JIEKTPOMarHUTHbIE KOJIEOAHNUS.

IIepemennsiil Tok. CHHYCOUITABHBIA IEPEMEHHBIA TOK. MOIIHOCTH TEPEMEHHOTO
TOKa. AMILTUTYTHOE U ICUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA M HAMIPSKEHUS.

Tpanchopmarop. [lpousBonacTBo, mnepeaaya U MOTPEOJIEHUE 3IEKTPUUYECKOM
DHEPIrUU. OKOJOTWYECKHE PHUCKH IIPU IPOU3BOJACTBE AIEKTpodHepruu. Kynbrypa
WCITOJIB30BAHUS AJIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpoOMCTBA U NMPAKTUYECKOE MPUMEHEHUE: AIEKTPUUECKUN 3BOHOK,
reHEepaTop MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTrpoB KOJIEOATENbHON CUCTEMBbl (NIPYXUHHBIA WU
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHUi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmonenue pezonanca.

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumiorpaMMsl  (3aBUCHMOCTH CHJIBI TOKa M HAIpSDKEHUS OT BPEMEHM) MAJis
AIIEKTPOMATHUTHBIX KOJIEOAHUIA.

Pe3onanc nmpu  MmOCIENOBATEIbBHOM  COCAMHEHUH  PE3UCTOpa,  KaTYyIIKH
WHIYKTUBHOCTH M KOHJEHCATOpa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAITBIX KOJIEOAHUM rpy3a HA HUTH OT JAJIUHBI
HUTHU U Macchl rpysa.

HccnegoBaHue MEpEMEHHOrO TOKAa B LEMHM M3 MOCIEAOBATENBHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL



Mexannueckue BOJIHBIL, ycioBus pacnpoctpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHus W JuMHA BOJHBL.  [lomepeuHble W MPOJOJIBHBIE  BOJHBI.
WNurtepdepenius u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. YCIOBHSI H3JIYyYEHUS AIIEKTPOMATrHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B snexrpomarautHoit BosiHe. CBOiCTBa
AJIEKTPOMATHUTHBIX BOJH: OTpPa)K€HUE, MpEJIOMJICHUE, TNoJspu3anus, Iudpakxius,
unTepdepentusa. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[Ilkana 53JEKTPOMAarHUTHBIX BOJH. lIpUMeHEHHE 3JIEeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHLIMIBI pauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPEIBI.

TexHuueckue yCTpoiicTBA M MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJbHbIE
MHCTPYMEHTBI, YyJIbTpPa3ByKoBasi JUAarHOCTUKA B TEXHUKE W MEIULUHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O0pa3oBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmmomieecs Te10 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: ¥ NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHnnu u 1uppakiui MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMUTYAOW U 4aCTOTOM
KOoJieOaHU.

UccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJH: OTPAXKEHUE, NPEIOMIICHUE,
noJisipu3anys, udpaxius, tHTepPepeHIms.

Tema 3. Onmuka

I'eomerpuueckass onruka. I[IpAMonuMHENWHOE  pacHpOCTpaHEHWE CBETa B
oaHOpoaHOM cpeae. JIydu cBera. ToueyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBera. 3akoHbl OTpakeHus cBera. llocTpoeHue wuzoOpaxkeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomiienne cBeTa. 3aKOHBI MpeIOMIEHHs] cBeTa. AOCONIOTHBIN IOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yroa MOJHOIO
BHYTPEHHETO OTpPaKEHUSI.

Hucnepcust ceeta. CioxHBIN cocTaB Oenoro cBeta. [IBer.

Cobuparomie u paccenBarouye JuH3bl. ToHKas jauH3a. DoKycHOE paccTosHUE U
onTHYecKas cuia TOHKOW JuH3blL. IlocTpoenue wu300pakeHuii B coOuparomux Hu
paccenBarolMX JuH3ax. Dopmyiia TOHKOHW JIMH3BI. Y BEJITUYCHUE, 1aBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.



BonnoBasi ontuka. Mutepdepenius cpera. KorepeHTHbIE MCTOYHHMKHU. Y CIOBUS
HAOJIIOICHUS] MAKCUMYMOB M MHUHMMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus ceera. Judpakumonnas pemérka. YcnoBUe HaOMIONEHUS TIaBHBIX
MAaKCUMYMOB IIpY MaJ€HUU MOHOXPOMATHYECKOTO CBETAa HAa TU(PPAKIIMOHHYIO PELIETKY.

[Tonsipuzanus cBera.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: OYKH, JyIa,
dboToanmnapar, MPOEKIMOHHBIN ammapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAsI OINTHKA,
IUQPPaKIMOHHAS PEIETKA, TTOISPOHI.

Jlemoncmpayuu

[IpsMonuHEiHOE  PacIpOCTpAHEHUE, OTpPaKEHUE U  MPEJIOMIIEHUE CBETA.
OnTtuyeckue NpudOpHI.

[TonHoe BHyTpeHHEE OTpakeHUE. Mozesb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habnronenue aucnepcuu cBera.

[Tomy4yeHue cuekTpa ¢ MOMOIIbIO TPU3MBI.

[TosryueHue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEIIETKY.

Habunroienue nossipyusanuu cBera.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne nokazaress npeioMJIeHNs CTEKIA.

UccnenoBanue CBONCTB U300paKEHUN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI cClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH

['paHnipl MPUMEHMMOCTH KJIACCUYECKOW MEXaHMKHU. [locTymarsl crienuanbHOU
TEOPUH OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTh MOAYJSI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpallCHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C JHEPrUedl U MMIYJIbCOM PEISTUBUCTCKOM YaCTHIIbl. DHEPTUs
ITOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyina [lnanka cBsa3u 3HEpruu GOTOHA C €ro YacTOTOM. DHEpPrus u
UMITYJIbC (POTOHA.



OtkpeiTue u ucciaeaopanue Qorodrdpdexra. OnbiTel A. I'. CroseroBa. 3aKOHBI

dboroaddexra. YpaBHenue OuHmTerHa 11 dororddexra. «KpacHas rpanuiay
dhororddexra.

JlaBenne cBera. OmbiTh I1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoWCTBA U MPaKTUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
(dboToIaTYMK, COJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHurO o -4acTHIL.
[Tnanerapuas monens atoma. [loctynatel bopa. U3nydenne u nornomieHne GoToOHOB
IIpU MEPEXOE aToMa C OJHOTO YpOBHS SHEpPruu Ha Apyroil. Buasl cnexktpoB. CrekTp
YPOBHEHN SHEPTUHU aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa wactuul. Bosnbl ge bpoinsg. KopnyckylisipHO-BOTHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJIbHBIA aHAIIN3
(cmekTpockor), Ja3ep, KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Hab6nronenue nmuHeityaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIOXHOCTh CTpoeHus sapa. OTKpbITHE
panuoakTuBHOCTU. OmnbIThl Pe3epdopaa mo ompeneneHuro cocTaBa paJluOaKTUBHOIO
n3nydenus. CBoicTBa anb(a-, 6eta-, raMmma-usnydeHus. BiusHue pagnoakTHBHOCTH Ha
KUBbIC OPTAHU3MBL.

OtkpeiTHE TpoTOHa U HeWTpoHa. Hykmonnas wmoxpens sngpa [elizenbepra—
NBanenko. 3apsn sapa. MaccoBoe uncno saapa. M30tormnsl.

Anbda-pacnaa. DNEKTPOHHBIM U MO3UTPOHHBIA OeTa-pacnaj. ['amma-usinydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBsS3U HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl sapa.



SnepHbie peakuuu. [lesieHrue u CUHTE3 AIep.

Anepnsiii peaktop. Tepmosinepubiii cuaTe3. [Ipo6iemMbl 1 IEPCIEKTUBHI SAEPHOM
DHEPreTUKH. DKOJIOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOTIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

@dyH1aMeHTalIbHbIE B3auMOJIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoWCTBA U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
Bunscona, simepHsblil peakTop, aToMHasi 6omo0a.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Paspges 8. JDiieMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTHS acCTPOHOMMH. lIpukiiamHO€ W MHMPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Cos3Be3nus, spkue 3BE3IBI, IUIAHETHl, UX BUAUMOE
IBH)KECHUE.

ConHeuHas cucrema.

Counne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua u 3B€311. 3BE3MIbBI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIeKTPAJIbHBINA KIACC — CBETUMOCTBY. 3BE3/bI
IJIABHOW IIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3J
[JIABHOM  TIOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE
IIPEACTABIICHHS O MPOUCXO0KACHUH U 3BOMOINH CONHIA U 3BE3MT. DTanbl )KU3HU 3BE3.

Mnineunsii Ilyte — Hama I'amaktuka. Ilonoxkenne wm nBuxenue ConHua B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku u KBasapbl. UEpHbBIE OBIPBI B sApax
rajakTHK.

Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa0O0ma. Pasz0Oeranue rajaakTHK.
Teopus bonpmoro B3psiBa. PenmkToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C  HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH TSl ONpeIeCHUS MOJ0XKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CeBEpHOro NOJIyIIapus U IpKHUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O0o01mamnee NOBTOPpeHUe

Ponb ¢usnku 1 acTpOHOMHUHU B IKOHOMUYECKOM, TEXHOJIOTMYECKOM, COIUAIbHON U
ATUYECKON cdepax AesATENbHOCTU YEJIOBEKa, poJib U MEeCTO (M3UKUM U acCTPOHOMHUH B
COBPEMEHHOW HAy4YHOW KapTHHE MHUpa, POJb (PU3MUECKOW Teopuu B (hopMUpOBaHHUH



NpEeICTaBICHU O (PU3MYECKOW KapTHHE MHUpPa, MECTO (U3MUECKOW KapTHUHBI MHUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca Gusuku 6a30Boro ypoBHs B 11 kiiacce ocymecTBIseTcs ¢ y4€TOM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3E€M ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvie noHamus, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAy4YHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIN (paKT, TUMOTE3a, (PU3NUecKasl BEIMYUHA, 3aKOH, TCOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUE CUCTEMbI YpaBHEHUW, TPUTOHOMETpUUYECKHE (YHKITUU:
CUHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M HUX NPOCKIMH HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, IPOU3BOJIHBIC
AJIEMEHTApPHBIX (YHKIUH, IPU3HAKUA MOJI00US TPEYrOJbHUKOB, ONPEACICHUE TLIOIaau
IJIOCKUX QUryp u o0b€ma Ted.

buonoeus: snexrpudeckue sABJICHUS B )KUBOU MPUPO/IE, KOJIeOATEIbHbBIE JBUKEHUS
B JKMBOW NIPUPOJE, ONTUYECKUE SIBIICHUS B KMBOU IPUPOAE, ACUCTBUE paJUALAU Ha
YKHABBIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAJUIAYECKAS] CTPYKTypa TBEPJBIX TEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

l'eocpagusa: mMarHUTHBIE TONIOCA 3€MJIM, 3aJIeKU MarHUTHBIX pyl, (porochEmka
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3E€MIIETPSACCHUH.

Texnonoeus:  JTMHAM  DJEKTPOIIEpeNad, TEHEPATOp  MEPEMEHHOIO0  TOKa,
3JIEKTPOIBUTATEIb, MHIYKIIMOHHAS T1€4b, Pajap, paAuONpUEMHHUK, TEIEBU30P, AaHTCHHA,
tenepon, CBY-meub, NpPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OMNTHKA, COJIHEUHAs
Oatapes.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS [POI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUSA
OcBoenue yueOHoro mnpeamera «@Pu3MKay Ha YPOBHE CPEAHEr0 OOILIEro
obpazoBaHus (0a30BbIi ypOBEHb) JOJDKHO OOECHEYUTh JOCTIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.
JIMYHOCTHBIE PE3YJIbTATDBI
JIn4HOCTHBIE pe3yNbTaThl OCBOEHUs YyuyeOHoro mnpeamera «Duszuka» TOIKHBI
OTpaxaTh ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIMUXCS  PYKOBOJICTBOBATHCS
chOpMHPOBAaHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHUEHTaIUH, MO3UTHUBHBIX BHYTPEHHUX yOeXKIeHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHIMCKOTO 0OIIEeCTBA, PACIIMPEHUE KU3HEHHOTO OIbITa
U ONbITa JIEITEJIBHOCTM B TPOLECCE peaiu3allid OCHOBHBIX HalpaBJICHUU
BOCIIUTATEIBHOMN JACSATEILHOCTH, B TOM YUCJIE B YaCTH:
1) rpamaaHCKOro BOCIIMTAHMS:
c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMK OOYYarolmerocsi Kak aKTUBHOTO M
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;
NPUHATHE  TPAJULUOHHBIX  OOIIEYEIIOBEYECKUX  T'YMAHHCTHYECKHX U
JEMOKPATHUECKUX IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HHTEpPECAX TPaxJaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3allny;
YMEHHE B3aHMOJICMCTBOBATH C COLIMATbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
(YHKIUSAMHY 1 HA3HAUYCHUEM;
TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEbHOCTH;
2) NaTPUOTHYECKOTO BOCTIUTAHUSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
[EHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;
3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 U TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUECHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJE B
NESITEIIbHOCTU YYEHOTO;
OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYyIIETO;
4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:
ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIKOYAs ICTETUKY HAy4YHOTO TBOPUYECTBA,
MpUCYLIEro (pU3nYecKoil HayKe;
5) TpyA0BOro BOCIIUTAHUSI:



MHTEPEC K Pa3IudHbIM cepam NpoPecCUOHAIbHON NESITeIbHOCTH, B TOM YHUCIE
CBSA3aHHBIM ¢ (DU3UKON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIiei
npodeccun u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHWIO M CaMOOOpa3oBaHUIO B 00JacTH
(bU3HMKHN Ha IPOTSKEHUH BCEU KU3HU;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  AKOJOTUYECKOM  KYJBTYpbl, OCO3HaHUE IJIOOAIBHOIO
XapakTepa 3KOJOTHYECKUX TpooIieM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEUCTBUM B OKPYXKAIOWIEH Cpelle Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacUIMpEeHUE OMbITa JEATETbHOCTH AKOJOTMYECKON HAaIlpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (DU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3NUECKON HAYKU;

OCO3HaHUE LIEHHOCTU HAy4YHOU JIEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUCHHUS
GU3MKM  OCYIIECTBIATH  MPOEKTHYHD U MCCIEAOBATENbCKYIO  JIESITEIBbHOCTD
WHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HnaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbI€ el CTBUSA
Bba3oBble Jioruyeckue aeiicTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJM3UpOBaTh NMPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OTIpEAENATh IIeNM JACSITENbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU UX
TOCTHKECHHS;

BBISIBJISITH 3aKOHOMEPHOCTH W TNPOTUBOPEUHUS B pacCMaTpUBAEMbIX (U3NYECKUX
SBJICHUSX;

pa3pabaThiBaTh IUIAH pELIEHUS MpoOJeMbl € YYETOM aHalu3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEePHUATbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBBI B JCSITENBbHOCTh, OLIEHWBATH COOTBETCTBHE PE3yJIbTaTOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEACTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATH U BBINOJHATh paObOTy B YCIOBUSAX PEAJbHOTO, BUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIICHUE TPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBarebcKne 1eiicCTBUSA:

BJAJeTh HAyYHOM TEPMHUHOJOTHEH, KIIOYEBHIMH MOHITUSAMH M METOJAMHU
buznueckoil HayKu;

BJaJIeTh HABBIKAMHU Y4YEOHO-MCCIIEIOBATEILCKON M TPOEKTHOW IESATEIBHOCTH B
0o0nacTu (PU3MUKH, CIHOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IOUCKY



METOJIOB pElIeHHs 3a7a4 (PU3NYECKOro COACpKaHUSA, NPUMEHEHUIO Pa3TUYHBIX
METOJI0B MTO3HAHUS;

BJIQJCTh BHUAAMHU JICITEIILHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMS, €ro
MHTEPIIPETALNY, TIPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIE TIPHU CO3JaHUH YU€OHBIX MPOEKTOB B 001aCTH (DU3UKH;

BBISIBIISITh IPUYMHHO-CIICACTBEHHBIEC CBSI3HM M aKTyaJIU3UPOBATh 3aj1auy, BbIABUTATh
runotesy e€ peueHus, HaxoAUTh ApryMEHTHI JIJIs JJOKa3aTeIbCTBA CBOUX YTBEPXKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJ€ PEIICHUs 33Ja4d PEe3yJIbTaThl, KPUTHUECCKH
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTb U  (GOpPMYJIHpPOBATH COOCTBEHHBIE 3aJayd B  0Opa30BaTEIbHOM
JEeSTEIbHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCUTh 3HaHUs 10 (Qu3uKe B  MPAKTUYECKYI0  00JIaCTh
KHU3HEAESTEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUrHHAIbHBIC TOAXObl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJa/IeTh HAaBBIKAMM MOJY4YeHUS HHGOpMaUUU (PU3NYECKOTO COJEPKAaHUA U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIATh IOUCK, aHaJU3,
CUCTEeMATHU3alMI0 W WHTEPHPETAUi0 HHPOPMAIMH pPa3INYHBIX BHIOB H (opM
Mpe/ICTaBICHHUS,

OILICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEAICTBA MH(POPMAIIMOHHBIX 1 KOMMYHHMKAIIMOHHBIX TEXHOJIOTUNA B
pEIICHNH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U  OpPraHU3AIlMOHHBIX 3a/lady C
coOmofeHueM TpeOOBaHWM  APrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, TMPaBOBBIX M OTUYECKUX HOPM, HOPM HHGPOPMAIIMOHHOM
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEPIKAHUS B PA3IUYHBIX (opMaTax ¢ y4€ToMm
Ha3HauYeHUsT WHGPOPMAIUM U 1ENEBOM ayIUTOPHUH, BBHIOMpas ONTHUMAIbHYIO (GopMy
MPEJICTABICHUS U BU3YyaIH3aIlHH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

OCYIIECTBIATH OOIIEHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(DIUKTHBIX CUTYallUd U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO W JIOTUYHO W3JaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh W WCMOJB30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAWBUIYaTHHOU

paboTHI;



BBIOMpAaTh TEMATUKy M METOJbl COBMECTHBIX JCHCTBUH C Yy4€ToM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0T0 YJI€HA KOJUIEKTHUBA;

IPUHUMATH LETU COBMECTHOM JIESITENBHOCTH, OPTaHU30BBIBATh U KOOPJIAUHUPOBATH
NEUCTBUSA MO €€ NOCTHKEHMIO: COCTAaBIMTH IUIAH JEUCTBHM, PACHPEAENSTh POIU C
y4€TOM MHEHUH y4aCTHUKOB, 00CYXAaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXKJIOr0 YYaCTHMKAa KOMAaHIbl B OOIIMIA
pe3yNbTaT MO pazpaboTaHHBIM KPUTEPUSIM;

[pe/yiaraTb HOBBIE NPOEKTHI, OLEHMBAaTh HJIEH C IIO3MLUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalMsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIIATh IMO3HABATENbHYIO JEATEIBbHOCTh B 00JacTH
(U3UKU U aCTPOHOMHUH, BBISIBISATH TPOOJIEMBI, CTaBUTh U (hOPMYIUPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITENIbHO COCTABJIATh IUUIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX 3a7ady,
IJIaH BBINOJHEHUS NPaKTUYECKOM paboThl € YYETOM HUMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATNOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;

JienaTb ~ OCO3HAaHHBIA  BBIOOP, AapryMeHTUpoOBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMUPOBAHUIO U TPOSIBICHUIO IPYIUIIMU B 00JacTH (PU3HKH,
MMOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIQJICTh HaBBIKAMHU IMO3HABATEIHHOW pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MNPUEMBI pedaeKkcuu i OLICHKM CHUTyallld, BBIOOpAa BEPHOIO
peleHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MpUHUMAaTh MOTHUBBI M apryMEHTbl JpYyrux TMpU aHAIW3E pPe3yJbTaTOB
NEATEIIbHOCTH;

OpPUHUMATh ce0sl, MOHMMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTbl JAPYrMX T@pU aHaJIW3€ pe3yJbTaToOB
NEATEIIbHOCTH;



NPU3HABATH CBOE MPABO U MPABO APYTHX HA OMIHUOKH.

B npouecce QOCTMKEHUS JTMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MNPOrpamMMBbI IO
dbu3uke U ypPOBHS  CpemHEro  obmiero  oOpa3oBaHusl Y OOydYarouIuxcs
COBEPILIEHCTBYETCSA AMOIIMOHAJIBHBIN UHTEJIEKT, IpeANnoIararomii
c(hOpPMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE SMOLMOHAILHOE
COCTOSIHUE, BUJIETh HAMPABIIECHUS PA3BUTHUSI COOCTBEHHON AMOIIMOHAIILHOM c(ephl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJINPOBAHUS, BKJIIOYAIOIIET0 CAaMOKOHTPOJb, YMEHHE MPUHHUMATh
OTBETCTBEHHOCTbH 32 CBOE MOBEACHUE, CIIOCOOHOCTh aJallTUPOBATHCS K AMOILIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHUBALIMM, BKJIOYAIOUIEN CTPEMJICHHE K JOCTHXKEHUIO LEIU U
ycnexy, ONTHMHU3M, HWHUIMATUBHOCTb, YMEHHE J€HCTBOBATh HCXOId W3 CBOHX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHMMATh 3SMOIMOHAIBHOE COCTOSHUE
APYTUX, YIUTHIBATh €r0 IPU OCYIIECTBICHUH OOILIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOLIEHUS C
JIPYTUMU JIIOAbMU, 3200TUTHCSI, IPOSIBISATH UHTEPEC U pa3periaTb KOHPIUKTHI.
HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

JE€MOHCTPUpPOBaTh Ha MpHUMeEpax pojib U MeCTO (U3MKU B (POpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN ACATEIBHOCTH JIIOAEH;

YUUTHIBaTh TPaHUIBl NPUMEHEHUS HM3YyUYEHHBIX  (U3NYECKUX  MOJEJei:
MaTepuajgbHas TOYKa, MHEpLMaJbHAs cHCTeMa OTCYETa, abCONIOTHO TBEPIOE TEIO,
WJICAUIbHBIA Ta3, MOJEIW CTPOCHUS Ta30B, XUJIKOCTEW M TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUYECKUH 3apsij] NPU PEIICHUH (PU3NYECKHUX 3a]1ay;

pacno3HaBaTh (PU3NYECKHUE SABJICHHS (IPOLIECCHl) M OOBSICHATH MX HA OCHOBE
3aKOHOB MEXaHHKH, MOJEKYISPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA U
ANEKTPOJMHAMUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJMHEWHOE JBHUKEHUE,
CBOOOJIHOE TaJIeHUE TeJl, JBUKEHUE MO OKPYXHOCTH, MHEPLIMs, B3aUMOJICUCTBUE TeE,
i dy3usi, OpOyHOBCKOE IBMXKEHHE, CTPOCHUE KUAKOCTEH 1 TBEPABIX TEJ, U3MEHEHUE
o0bEéMa Ten mNpu HarpeBaHuWW (OXJAXKICHHM), TEIUIOBOE paBHOBECHE, HUCHApEeHHE,
KOHJEHCAlMs, IUIABJICHWE, KPUCTAJUIM3ALWs, KUIIEHWE, BIAXHOCTh  BO31yXa,
MOBBIIICHUE J1aBJICHUS Ta3a NPHU €r0 HarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXIY
napamMeTpamM COCTOSIHMSI Ta3a B M30MPOLIECCaX, ANEKTPHU3alus Tell, B3auMOAEHCTBUE
3apsJI0B;



OMKCHIBATH MEXAHWYECKOE JIBIDKCHHE, HCIONb3ysl (PU3NYECKHE BEIUYUHBI:
KOOpJIMHATA, MyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMITYJIbC
Tena, KUHETUYEeCKas »HHEPrus, MOTeHIMaJbHAas DSHEpPrusi, MeXaHuuyeckas padora,
MEXaHWYeCKass MOITHOCTh; TP OMHMCAHWH TPABWIBHO TPAKTOBATh (PM3UUYECKHUIA CMBICI
UCIIOJIP3YeMBIX BEJMYMH, WX OOO3HAYEHUS W CIUHUIBI, HAXOIUTh (HOPMYIIHI,
CBSA3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEJIMUKHY C IPYTUMH BEIIMYMHAMU;

OMKCHIBATh U3YyUYEHHBIE TEIIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIONIB3YS
bu3nueckre BEIWYMHBL: TaBICHUE ra3a, TEMIEpaTypa, CPEAHsSI KHHETUYEeCKasi SHEePrus
Xa0TUYECKOTO JIBIDKEHUS MOJEKYJ, CpeIHEKBaJpaTHUYHasi CKOPOCTh  MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, Kod(Q(UIMEHT MOIe3HOro
JEUCTBUS TEIJIOBOTO JIBUTATENs; MPU OMMCAHWM MPABWIBHO TPAKTOBATh (DU3UYECKUMN
CMBICJI MCHOJB3YEMbIX BEIUYHH, UX OO03HAYEHUS M €JUHUILIbI, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUNHY C IPYTUMH BEIIMUNHAM;

OMHCHIBATh HM3yYEHHBIC AIIEKTPUUYECKHE CBOWCTBA BEIIECTBA U DIIEKTPUUECKHE
aBJeHUs (TIPOLIECCHI), HMCHOJB3Yd (U3MYECKUE BEJIMYUHBL: JJICKTPUUYECKUN 3apsi,
AIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIIUAIIOB; MPU
OMKMCAHUM TMPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YeMbIX BEIMYMH, WX
0003HAYECHUS W €IMHUIIBI, YKA3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO
BEIIMYUHY C APYTUMU BEITMYHMHAMU;

aHAIM3UPOBaTh (PU3WYECKHE TIPOLIECChl M SIBJICHUS, MCIOIb3ys (U3HUUYECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BceMUpHOro taroteHus, |, Il u Il 3akonsr HetoToHa, 3akoH
COXpaHEHUS MEXAHWYECKOW OHEPTruH, 3aKOH COXpaHEHUS WMITYJbCa, MPUHIIHI
CYNEpIIO3UIIMA CHUJI, TIPUHIMII PABHOMPABHsI HWHEPIHMAIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KUHETHUECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ta30BHIE 3aKOHBI, CBS3b
CpelHel KWHETUYECKOW OHEPruM TEIUIOBOTO JIBIDKCHUSI MOJIEKYJT C aOCOIOTHOM
TEeMIIepaTypol, MepPBbIi 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS DJIECKTPUUYECKOTO
3apsifga, 3akoH KynoHa, mpu 3TOM pa3inuaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €TO
MaTEeMaTUYeCKOE BBIPAKEHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC MPUHIUIIBI JEUCTBHS MAIlIMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUA MX OE30MaCHOTO HCIOJBb30BaHUS B TOBCETHEBHOMN
KU3HH,

BBITIOJHATH IKCIIEPUMEHTHI TI0 UCCIEA0BAHNI0 (PU3NUECKUX SBICHHUNA U TIPOIIECCOB
C HWCIOJb30BAHMEM IMPSAMBIX W KOCBEHHBIX H3MEpPEHUH, MpU 3TOM (OPMYIUPOBATH
npoOsemy/3agady W THIOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MIPEIOKEHHOTO 000PYyI0BaHMUSI, POBOIUTH ONBIT U (DOPMYITUPOBATH BBHIBOJIBL;

OCYIIECTBJIATH MPSAMBIC U KOCBEHHBIC H3MEPEHUS (PH3NUCCKUX BEITUUNH, TIPH ITOM
BBIOMPATh ONTHMAJIBHBIA CIIOCO0 M3MEPEHHS W HCIIOJIh30BaTh HM3BECTHBIC METOJIBI
OLICHKU ITOTPELIHOCTEN U3MEPEHHUI;



UCCJIeI0BATh 3aBUCUMOCTU MEXIY (PU3NYECKUMH BETUYMHAMU C UCTIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH, PU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YyJIbTATHI
MOJIYYEHHON 3aBUCHUMOCTU (PU3MUYECKUX BEIMYMH B BUJE TaOIUIl U TpaduKOB, JIe1aTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

coOmofarh mpaBuia 0€30MacHOro TpyAa MpH MPOBEACHUH HCCIEIOBAaHUI B
paMKax y4yeOHOro SKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOH M  MPOEKTHOU
NESTENBHOCTH C HCIIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMUCTB U J1abOpaTOpPHOro
000py1OBaHUs;

pemiaTh pacy€THbIC 33Jla4d C SBHO 3a/laHHOM (PUM3HYECKOW MOJEIBIO, UCIIONb3Ys
(¢bU3UYeCKrue 3aKOHBI W TPUHIIUIIEI, HA OCHOBE aHAlW3a YCIOBUS 3a7a4d BBIOWpATh
(bU3UYECKYI0 MOJENb, BBIICTATh (PU3NUYECKHE BETUYHHBI U (HOPMYJIbl, HEOOXOIUMBIE
U1l €€ pENIEHUs, POBOAUTD PACUETHI U OLICHUBATH PEAIBHOCTh MOJYYEHHOTO 3HAUEHUS
(bu3nyeCKO BETUUYUHBI,

pellaTh Ka4eCTBEHHBIC 3aJla4d: BBICTPAUBATh JIOTUYECKA HEMPOTUBOPEUUBYIO
LENOYKY pACCYKJEHHUW C OIIOPOM Ha W3YYCHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU U
(bu3nYecKue SBICHUS;

UCIIOJIb30BaTh NPHU PEHICHUU Y4YeOHBIX 3aJlad COBPEMEHHbIC WH(OpPMAIMOHHBIC
TEXHOJIOTUU [UJI1 TOWCKA, CTPYKTYPUPOBAHUSA, HHTEPIPETALMU W MPEACTABICHUS
y4eOHOM M Hay4yHO-TIONMYJSpHOM HH(OpManuu, MOJYYEHHOM M3  pas3IMYHBIX
MCTOYHHUKOB, KPUTUUECKHU aHAIM3UPOBATH MOJTy4yaeMyto HH(popMaIuio;

OPUBOJUTH TPHUMEPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHUE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

HCTIOJIL30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU IS
oOecrieueHnss 0€30MACHOCTH TMPU OOpalleHuu ¢ MNpudoOpaMud U TEXHUYECKUMHU
YCTPOWUCTBAMH, JII COXPAHEHUS 370POBbS M COOJIIOJCHHS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IpymIie C BHIMOJHEHUEM Pa3IMYHbIX COLIMATBHBIX POJICH, IJIaHUPOBATh
paboTy Trpymmbl, palMOHAIBLHO pACHpEeNeNiaTh OO0SI3aHHOCTH W IUIAHUPOBATh
JNEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIMAX, aICKBATHO OLICHUBATH BKJIAJ KaXIOTO W3
YYaCTHHKOB TPYIIIBI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0A30BOM ypOBHE
JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JIEMOHCTPUPOBATh HA TPHUMEpPAX poJib U MecTo GU3NKM B (opMUpOBaAHUHU
COBPEMEHHOW HAyYHOW KApTUHBl MHUPA, B PpAa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJOTUH, B TMPAKTUYECKOW MJCATEIbHOCTU JIOAEH, LEJIOCTHOCTh U €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;



YUUTBIBaTh I'PAaHULbl IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIENEH: TOUCUHBIN
AIIEKTPUYECKUI 3apsf, JIyd CBETA, TOUEUHbIN UCTOUYHUK CBETA, sJIEpHAsl MOJEIb aToMa,
HYKJIOHHas1 MOJIEJIb @aTOMHOTO Si7Jpa IIPH peIlieHnU GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pu3Mueckue sBIEHUS (MPOLECCh) U OOBSICHATH MX Ha OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH M KBAHTOBOM (DM3HMKH: JIIEKTpUYECKas MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JEMCTBHUSI TOKA, B3aUMOJCHCTBHE
MarHuTOB, ANEKTPOMArHUTHAs MHAYKIMS, 1€WCTBUE MATHUTHOTO TOJIS HA MPOBOJHUK C
TOKOM W JBIDKYIIMHCS  3apsij, OJICKTPOMarHUTHblE KojJeOaHWs ¥  BOJIHBI,
NPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKCHUE, MpeIoMIIeHIE, HHTephepeHIHs,
AUQpPakIys W TMONSIpU3alvs CBETa, AUCIEpPCHs CBeTa, (poTosnexTpuueckuir 3pdext
(boToaddexT), cBeToBOe AaBiCHHWE, BO3HUKHOBCHHE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPO/a, ECTECTBEHHASI U UCKYCCTBEHHAs paJOaKTUBHOCTH;

ONHCHIBATh M3yYEHHBIE CBOWCTBA BeIIeCTBA (DJIIEKTPUUYECKHE, MarHUTHEIE,
ONITUYECKHUE, DICKTPUUECKYIO MPOBOJMMOCTD PA3IUYHBIX CPENl) W AICKTPOMArHUTHBIC
ABJIEHUS (TIPOLIECCHI), UCIIONB3Ys (PU3NUECKUE BEIUYUHBL: IEKTPUUYECKUHN 3apsij, cuia
TOKa, DJEKTPUUECKOE HANpsHKEHHE, JJIEKTPUUYECKOE CONPOTHUBICHUE, Pa3HOCTh
NOTEHLMAJIOB, JIEKTPOJBIXKYIIAs CUiIa, padoTa TOKA, MHIYKLIUS MArHUTHOTO MOJ,
cmiia Amnepa, cuia JlopeHia, UHAYKTUBHOCTh KaTYIIKH, SHEPTUS AJIEKTPUIECKOTO U
MarHMTHOTO TOJIEH, TIEPUOJT M YacTOTa KoeOaHuil B KOJIeOaTeIbHOM KOHTYpE, 3aps U
CJla TOKAa B MPOILIECCE TapMOHUYECKUX AIJIEKTPOMArHUTHBIX KojeOaHui, (PokycHoe
paccTosiHME W ONTHUYECKas cuja JHMH3bI, NPU ONUCAHUM TMPABUIBHO TPAKTOBATh
(bu3MYECKUN CMBICT UCTIONB3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €IUHUIIBI, YKa3bIBATh
(b opMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJTMYHUHY C IPYTUMH BETUYHHAMU;

OTHCHIBATh U3YUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLIECCHI, UCTIONB3Ys (HHU3HMUeCKHe
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa,
SHEPrusl U UMITYJIbC (OTOHA, MEPUOJ MOTypaciajia, YHEPTHs CBA3M aTOMHBIX siIep, IpU
OMHCAaHWUU TPABUIBHO TPAKTOBATH (IM3MUECKUN CMBICT MCIIOJNB3YEeMbIX BEJIMYMH, HX
0003HAYCHUS W €IUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYMHAMU, BBIUYUCIATH 3HAU€HUE (PU3NUECKON BETTMUHHBI;

aHAJIM3UPOBaTh (PU3MUECKHE TPOLECChl M SBJICHUS, HUCHOIB3Ys (U3nUecKue
3aKOHbI M NPHUHLMIBL: 3aKOH OMa, 3aKOHBI IOCJIEOBATEIBHOTO W MapauIeIbHOTO
COCAMHEHNs IPOBOAHUKOB, 3akoH J[xoyma—JIeHma, 3akoOH 3JIEKTPOMArHUTHOU
WHAYKIIMHA, 3aKOH TPSIMOJMHEWHOTO pPAacCIpOCTPaHEHUs CBETa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE DiHIITeHHA 1715 hoTodPdekTa, 3aK0oH
COXPAaHEHHUS HJHEPruM, 3aKOH COXPaHEHUS HUMIYJbCa, 3aKOH  COXpaHEHUs
AIIEKTPUIECKOTO 3apsijia, 3aKOH COXpaHEHHsI MACCOBOTO UMCJIa, TMOCTyIaThl bopa, 3aKkoH
pPaZMOaKTUBHOTO pacmaja, Ipyu STOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €TO
MaTEeMaTUYECKOE BBIPAKEHUE U yCIIOBUA (TPaHULIbl, 00JIaCTH) MPUMEHUMOCTH;



ONPENEIIATh HANPABICHUE BEKTOpPAa MHAYKIMM MArHUTHOTO MOJI IMPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTh U OIHUCHIBATh M300pakKeHHE, CO3/aBAEMOE TUIOCKHM 3€pKajioM, TOHKOM
JINH30M;

BBITIOJHATH SKCIIEPUMEHTHI IO UCCIIEOBAHUIO (PU3UUYECKUX SBJICHUM U MPOIECCOB
C HCIOJb30BAHUEM IMPSIMBIX U KOCBEHHBIX HM3MEpPEHU: TpU ATOM (HOPMYIUPOBAThH
npobiemy/3afady M TUIOTE3Y Yy4eOHOTO OJKCIEPUMEHTa, CcOoOupaTh YCTAHOBKY U3
MPeJIOKEHHOT0 000PYAOBaHUSA, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE U3MEPEeHHsI (PU3NUECKUX BEJIMYUH, IIPH 3TOM
BBIOMpATh ONTHUMAIbHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BATh W3BECTHBIE METOBI
OLIEHKH MOTPEUTHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMUH C MCIOJIB30BAHUEM MPSMBIX
U3MEPEHUI: TpPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH PpPE3YyJbTaThl
MOJIy4YEeHHOW 3aBUCUMOCTH (DPM3UYECKUX BEJIUYUH B BUJIE TAONHI] U IpapUKOB, I€IaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNS;

coOmofarh npaBuiia O€30MaCHOTO TpyAa HpH IPOBEACHUM HCCIEIOBAaHUN B
pamMKax y4yeOHOro 3KCIEpUMEHTa, Y4YEOHO-UCCIIEOBATEIbCKONM U  MPOEKTHOMN
NESATENBbHOCTH C WCIOJb30BAHUEM HW3MEPHUTENIBHBIX YCTPOWCTB M JaOOPATOPHOTO
000py10BaHUs;

pemarh pacy€THBIE 3a/1a4d C SBHO 3a/1aHHOM (PU3MUECKON MOJENbI0, UCIOJB3YS
¢u3nueckue 3aKOHbl M TPUHIUIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/ladydl BBIOMPATH
(U3UYECKYI0 MOJENb, BBIIEIATh (PU3MYECKHE BEIWYMHBI U (HOPMYJIbI, HEOOXOIUMBIE
ISt €€ pelieHus, IPOBOJUTh PACUEThI U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAUCHUS
(huU3nYeCKOM BETUUYUHBI,

pemiaTh Ka4yeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTUYECKH HENPOTHBOPEUUBYIO
LEMOYKY PpACCYXKIACHUN C ONOpPOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue sBJICHUS;

MCIIOJIb30BaTh MPHU PELICHUU Y4YeOHBIX 3aJady COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTMM [UIsl TIOMCKA, CTPYKTYpUPOBAaHHUS, HHTEPIPETALUMU U IPEACTaBICHUS
y4eOHOW ¥  Hay4YHO-TIOMYJSpHOW HWH(OpMAIMK, TMOJYyYEHHOW U3  Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAJIN3UPOBATh MOTy4aeMylo HH(POPMALHIO;

OOBACHATH MPUHLIMIBI JEHCTBUA MAIllUH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
paznuyaTh yCIOBHUS UX 0€30MaCHOTO UCIIOIb30BAHHUS B IOBCEIHEBHON KU3HH;

NPUBOIUTH MPHUMEPHl BKIAJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM MKU3HU IS
oOecrieueHuss O€30MAaCHOCTM TMpU OOpalleHuu ¢ MNpudopaMud U TEXHUYECKUMHU



YCTPOMCTBAMHU, /JII COXPaHEHUs 370POBbS M COOJIIOJEHUS HOPM SKOJOTUYECKOIO
MOBEACHUS B OKPYXKAIOILEH CpeJie;

paboTatTh B IPYMIE C BHIMOIHEHUEM PA3TUYHBIX COIIMAIBHBIX POJICH, MIIaHUPOBAThH
paboTy Tpymmbl, paMOHAILHO pACIpeNeNiaTh OOSI3aHHOCTH W IUIAHUPOBATh
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh BKJIAJl KaXXJOTO U3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m Kontposabnbie Ilpakruueckne (uHppoBbIe)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pazgen 1. PU3UKA U METO/IbIl HAYYHOI'O 1IO3HAHUSA
bubmuorexa [JOK
11 ®u3KKa U METOJIbl HAYYHOT'O IIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bubnnoreka IIOK
2.2 7
Auraniica https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 https://m.edsoo0.ru/7f41bf72
Hroro mo paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM bubnmnorexka HOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2 1 1
3 OCHOBEI TEPMOHAMHKH 0 https://m.edso0.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6nuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Hroro no pasneny 24



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

Paznen 4. JIEKTPOIUHAMUKA

bu6nmoreka [IOK
41 MeKTpoCTATHKA 10 htps://m.eds00.ru/7f41bf72
42 ITocTostHHBIN 51eKTpUYECKH TOK. TOKH B 12 bubnuoreka [JOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarauTHoe nosie. DIeKTpOMarHuTHas 1 1 3 bubnmoreka [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4YeCcKHUe U AIEKTPOMArHUTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIIMATBHON TEOPUHU 4 1 bubnuotexa [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubnuorex K
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 httr?sJ:I//;.:dszgr(aﬁmlcwc
4.2 Crpoenue aToma 4 bubmorexa HOK

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

4.3 ATOMHOE PO

Hroro no pazneny

15

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

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngjﬁ;ﬁiﬁgﬁﬁ £41c07C
Hroro no pazueny 7
Pa3nen 6. OBOBLIAIOUIEE TIOBTOPEHUE

6.1 O6o0maroiiee NTOBTOPEHHE 4 ];tilfsﬂ;lgfciigrou/ﬁ £41097¢
Htoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara P
Tema ypoxa Kourpoabubie IIpakTuueckue uudposbIe
n/n Bceero U3YYeHUs
padoThbI padoTbI o0pa3oBaTejibHbIE
pecypchl

1 ®usuka — Hayka o npupojae. Hayunsie 1 bubnnoreka [HOK
METO/Ibl TO3HAHUS OKPYKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpOBaHUH

2 COBPEMEHHOM HaAy4YHOUN KapTHUHBI MUPA, B 1 bubmorexa HOK

p . yi P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpSIMOIMHENHOE JBUKEHUE 1 bubmorexa HOK

P P g https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE TIPSIMOJIMHEWHOE 1 bubnnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobomHoe majieHne. Y CKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe asmxenue. J[BrmkeHne 1 bubmuorexa [JOK
MaTepUaAIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes.

8 HMuepumnanbhabie cucteMbl oTcueTta. [lepBhiit 1 bubmorexa HOK

P P Hep https://m.edsoo.ru/ffOc3be8
3akoH HrroToHa

9 Macca tena. Cuna. [Ipunmun 1 bu6mmoreka [IOK

Cynepno3uiuu cuil. Bropoi 3akon

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Herorona miis MarepuanbHOM TOYKH

Tpetuii 3akon HeroToHa niis

bu6mmoreka [IOK

10
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubnmoreka [JOK
11
TsbkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuia octu. 3akoH ['yka. Bec tena
YHpYT YK https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdunment tpenus. Cunaa
13 comn OTFI/)IBJ'IeHI/I}I I (11)/1(1) BI/I)KeHI/IIf Tena B bubmorexa [TOK
p pua https://m.edsoo.ru/ff0c3f76
SKHJIKOCTH WJIH Ta3e
[TocTynarenbHOe U BpalaTelibHOE
14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenTt cuibl. Ilnedo cunel. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO Tela
NMnynbec MmaTepuabHOW TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. IMITyJIbC CHITBI. bubnuoreka [IOK
3aKoH coXpaHEHUsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
IBIDKEHUE
Pabota u MmomHocTh cuiibl. KuHeTnueckas
16 SHEPrus MaTepHaabHOW TOYKH. TeopeMa 00 bubmmorexa [IOK
P P o p https://m.edsoo.ru/ff0c4502
W3MEHECHUU KHHETUYIECCKOW YHEPTUHU
[TorenuuanbHas sHeprus. [loreHnuanbpHas
17 SHEpPrus ynpyro aepopMUpPOBaHHOMN bubnmnoreka [JOK
npykuHbl. [loTeHnManbHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIN
IToTeHuanbHBIE U HEMOTEHITHAIBLHEIE
bu6mmoreka [IOK
18 cuibl. CBs3b paObOThI HEMTOTEHIIUATBHBIX

CHJI C U3BMEHEHHEM MEXaHHMYSCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CHCTEMBI TeJI. 3aKOH COXpPaHCHUA
MEXaHU4YeCKOM OHCPIrun

19

JlaboparopHas pabota «lccrnenoBanue
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
pacTsDKEHUS PE3UHOBOTO JKI'yTay

20

21

22

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHHUKE»

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCcKoe
neuxenue. Auddysus

XapakTtep JBMKEHHUS U B3aUMOICHCTBUS
YacTHIl BelecTBa. Moienu CTpoeHHs
ra3oB, KHUIKOCTEH M TBEPBIX TEI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

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

23

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosnnas ABoraapo

24

25

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

HNneanpueri raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Kunaneiipona

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

27

28

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH MEXy IapameTpaMu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA PA3PCIKCHHOIO ra3a»

I/ISOHPOHCCCLI B UACAJIBHOM Ia3€ U UX

bu6mmoreka [IOK

29
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprusi TepMOIMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS.
30 KonudecTBo TermmoTs! 1 paboTa bubmorexa LHOK
P ' https://m.edso0.ru/ff0c5952
BHyTpeHHsis sHEprusi 0JHOATOMHOTO
UJCATLHOTO Ta3a
bubmuorexa [JOK
31 B
FHbL TEIUIONEpeAaT https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo TEIIOTHI MPH TEIJIoNepeaayue bubmmorexa [JOK
. p peAac. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 [lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs poneccoB B MpUPOJIE. bubnuoreka [IOK
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictusa u KIIJ[ remnoBoit bu6nmoreka [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJ0ru4ecKe npooIeMbl
TETUIOHEPTETHKU
38 O6o6maromuit ypok «MomnekynsipHas bubnuoteka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Momnexkynspraas pusuka. OCHOBBI bubmorexa HOK
y ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooGpa3oBanre U KOHIEHCAITUA. bubnmuotexa [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
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Hcnapenue u kunenue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTD

bu6mmoreka [IOK

41
BOo31yxa. Hacelennslii map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiuueckue u
amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubnmoreka [JOK
42
KpucTayuioB. JKuKue KpucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBneHue u Kkpucramumzanus. Y geibHast bubnmoreka [JOK
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 v 0
PABHEHHE TEIDIOROTO banatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsil. bubnuorexa [JOK
JIBa BuJa DIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(l))JI ﬂOBO HIfKI/I 3a1ff))H COXPaHCHHUS bubmmorexa [JOK
YHPOBROA ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
47 Bsaumonericteue 3apsnoB. 3akoH Kyinona. bubnnorexka [JOK
ToueyHbIil dIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTB ANEKTPUUECKOTO TMOJIS.
48 [IpuHUUIT CyNepIO3UIINH SIIEKTPUUECKUX bubmmorexa [OK
P VH HEP . N P https://m.edsoo.ru/ff0c6df2
nosneit. JInnum HanpsHKEHHOCTH
49 PaGora cuin anexTpocTaTHuecKoro moJs. bubnuoreka [IOK
ITorennuan. PasHoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U TUANIEKTPUKH B
50 Z-)J'IpeKT i[)CTaTI/I‘{CI(l:KOM noljle bubmmorexa [JOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencatop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.
DHeprus 3apsHKCHHOTO KOHICHCATOPa

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

53

54

55

56

57

JlabopaTtopHast padota "H3mepenue
AIIEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIMT EHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIIMPOBAILHOTO
amnmnapara, CTpyHHOTO IpUHTEpA.
DJeKTpoCcTaTUYECKas 3alluTa. 3a3eMIJICHHUE
AIIEKTPONPUOOPOB

DIIEKTPUUYECKHI TOK, YCIOBHS €r0
cymecTtBoBanus. [TocTosuublil Tok. Cuna
toka. Hanpsbxenne. ConpoTuBiIcHHE.
3akon OMa aJis yyacTKa Lenu

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCJMHEHNE POBOIHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOT'O COeIMHEHHSI PE3UCTOPOB»

PaGora u MOIITHOCTB 3JICKTPUUCCKOT'O TOKA.

3akoH J[xoynsa-Jlenna

0.5

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne DJIC ucTOUHMKA TOKA U €r0
BHYTPEHHETO CONPOTUBIICHUSD)

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBuslit ypok. KonTponbHas pabora o
Teme "DnexkTpoauHamMuka' /
Bcepoccuiickas mpoBepodHas padboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok «JIeKTPOIUHAMUKAY)

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

/ Beepoccuiickast mpoBepodHas paboTa

DNeKTpOHHAs TPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

61 1
METaJJIOB OT TEMIEPATYPHI.
CBepXImpoBOAUMOCTh
62 DJIeKTpUYECKui TOK B Bakyyme. CBOICTBa 1
AIEKTPOHHBIX MMYyYKOB
[TorynpoBoiHUKH, UX COOCTBEHHAs U
63 puMecHasi IpoBoAUMOcCThb. CBoiicTBa p— 1 bubnuorexa [JOK
n-nepexoza. [lonynpoBogHuKOBbBIE https://m.edsoo.ru/ff0c84ae
IPUOOPHI
DIIEKTPUUECKHUI TOK B pacTBOpax u
pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
64 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIeKTPUUYECKHI TOK B Ta3ax.
. . bubnuoteka [JOK
65 CamocCTOsTEeTbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
paspsia. Mouaus. [1nazma
DJeKTpuuecKre mpuOoOpsl U yCTPOMCTBA U
66 UX 11 apKTI/I‘IeCKOGI;)I I/IMpeHeHZC F1)'[ aBMJIa 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
KonTponbhas pabota mo Teme
67 «nextpocrarrka. [ToCTOSHHBIH 1 bubimoreka IIOK
JNEKTPUYECKUI TOK. TOKH B pa3In4HbIX https://m.edsoo.ru/ffOc8a8a
cpemax»
68 PesepBHblil ypok. O6001maromuii ypok o 1 bubnnorexka [JOK
temaMm 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KosauuyecTBo 4yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Kourpoabsnbie IIpakTuyeckue undposbie
n/n Bcero U3YyYeHUS
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsbl
[TocTostHHBIE MATHUTHI U KX
1 B3auMo/ieiicTBUe. MarHuTHOE ToJI€. 1 bubmuorexa [JOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHUTHON WHITYKITUU
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmmorexa LIOK
P i https://m.edsoo.ru/ffoc98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas padota «/3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO TOJI KaTYLIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK
4 ¢ TokoM. Cuna Amnepa. JlaboparopHas 1 1 bubmmnoreka HOK
pabota «VccnenoBanue neHCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)
JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 JIBIDK cs 3apsDKEHHVIO yactury. Cria 1 bubmorexa HOK
YHYIo p yio v https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunsl JlopeHiia
DOnekTpoMarHuTHas UHAYKIus. [loTok
5 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
naaykunn Papanes
7 JlaGopatopnas pabora «VccnenoBanue 1 1 bubmuorexa [JOK
SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKIUWD) https://m.edsoo.ru/ffOcal50
8 WNHayKTUBHOCTE. SIBIEHNE CAaMOMHYKLIUN. 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

S/1C caMOMHIYKIIUU. DHEPIUsl
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM.
DNEeKTPOMAarHUTHOE IT0JIe

https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
MHIYKIIMOHHAs II€Yb

10

11

12

13

14

15

O6o6maromuii ypok «MarauTHoe 1ode.
3HeKTpOMaFHI/ITHa$I WHAYKIOUA»
KontposbHast paboTa mo Teme
«MarHuTHOE 1oJie. DJIeKTpOMarHuTHast
WHIYKIUSD)

CB00O/THBIC MEXaHUYECKUE KOJICOaHUsI.
I"apmonunyeckue kojeOaHus. Y paBHEHUE

rapMoHHUYecKux Konebanwuii. [IpeBpamienue

SHEPrUHU

Jlaboparopnas pabota «Vccrnenoanue

3aBUCUMOCTH IICPUOJa MAJIbIX KoJIeOaHMH

rpy3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaH!s B
ueaIbHOM KoJeOaTeTbHOM KOHTYpeE.
AHasnorus MexxJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

®opmymna TomcoHa. 3aKOH COXpaHEHUSI
SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpe

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubnuoreka [{OK
https://m.edsoo.ru/ffOcad58

bubnuoreka [{OK
https://m.edsoo.ru/ffOcaf06

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb820

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencrasnenue o 3aTyxaromux
Kosie0aHusAX. BbIHyX1eHHbIE
MexaHudeckue kojedanus. Pe3onanc.
BbIHYX1€HHbIE 37IEKTPOMarHUTHbIE
KoseOaHus

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepeMEeHHbIN TOK. MOLIHOCTh
IIEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIPSHKEHUS

Tpancdopmarop. [IponsBoacTso, nepegada
U MIOTpeOJIeHHE IIEKTPUUYECKON SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

19

YCTpoiCTBO M MPAKTUYECKOE TPUMEHEHUE
JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
IEPEMEHHOTO TOKA, JINHUI
JJEKTpoIepesay

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

20

21

22

23

DKOJIOTUUECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCTIOJIb30BAHMS JIEKTPOIHEPTUH B
TOBCEIHEBHOM KU3HU

MexaHuuyecKkre BOJIHBI, YCIOBHUS
pactipoctpanenus. [lepuon. Cxopoctsb
pacTipoCTpaHeHUS ¥ JITHHA BOJTHEI.
[TonepevHble ¥ MPOJIOJIBHBIC BOJTHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.
Bricota Tona. TemOp 3Byka
DNEeKTpOMarHuTHBIC BOJHBI, UX CBOICTBA U

ckopocts. [Ikana a;meKTpoMarHuTHBIX
BOJIH

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOcca54

bubnunorexa LIOK
https://m.edsoo.ru/ffOcccOc

but6mmorekxa [IOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

HpI/IHI_[I/IHLI PaaroCBA3U U TCICBUACHUS.

24
Pa3BuTtne cpencts cBsa3u. Panuonokanus
o5 Konrponsnas pabdora «Konebanus u bubnuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeitHOE pacpocTpaHeHue CBeTa
26 B OJIHOpOAHOM cpefie. ToueyHbli HCTOYHUK bubmmorexa [JOK
AHOPOIL pese. https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenue n3obpaxeHuii B bubmorexa LIOK
’ p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenominenue ceera. [lonHoe BHyTpeHHEE
28 OTp axenue. [IpenenpHplil yron n}(’)zl;oro bubmmorexa [IOK
P - P v https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKEHUS
29 Jlaboparopnas pabota «3mepenue bubnnorexa [JOK
[OKa3aTeJisi IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B
30 nuH3e. Dopmysa TOHKOM JIMH3BI brbmmorexa [IOK
+ POy ' https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
31 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300paKEHUN B TMH3AX»
Hucnepcus cBeta. CIIOKHBIN COCTaB
32 oenoro ceera. [[Bet. JTaboparopras pabota
«HabmroieHne qucrepcuu cBeTay»
33 Wntepdepennus ceera. Audpakius cera. bubmuorexa [JOK
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue mpruOOpPbI U yCTPOMCTBA U



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cf02e

YCJI0BUSA UX 0e30I1acHoro MPUMCHCHUA

FpaHI/II_[BI IIPUMEHUMOCTHU KJIaCCHUYECKOM

36 MexaHukH. [locTynatel cnenuaibHOR bubmorexa LOK
’ 4 t https://m.edsoo.ru/ffOcf862
TEOPUU OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
37 3ameJieHre BpeMEHH M COKpAIlIEHUE bubmorexa LOK
g P batt https://m.edsoo.ru/ffOcfa42
JUTHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 yacTullbl. CBSI3b MacChl C SHEPTUEH U bubmmorexa [JOK
HBL p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPrusl MOKOs
39 KonTponbhas padota «Ontuka. OCHOBbI Bbu6mmoteka [JOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH)) https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmuoreka [IOK
UMIyIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHe U uccaenoBanue Gpororddekra. bubmmoreka [JOK
OnbiTel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHUE
42 OiiHmreitHa g Gotoaddexra. «KpacHas brbmmorexa LTOK
AP https://m.edsoo.ru/ff0d015e
rpanuia» Gotodddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnmnorexa [JOK
XuMHuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MpaKTUIECKOe
44 npUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenne 3agau mo Teme «JI€MEHTBI but6mmorexa [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
46 Mogens aroma ToMcoHa. OTBITEI bubmuorexa [{OK

Pesepdopna mo paccesHHIO 0-9aCTHIL.

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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IInanerapnas mozens aroma

bub6nmoreka [IOK

41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u noryiiomeHue GOTOHOB IPU

48 nep;qozle aToMa C OJTHOTO y(}};OBH;I aﬂegmn bubmmorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha qpyrou. Buasl ciekTpos
BomnHoBEIe cBoiicTBa yacTull. BoiaHEI fe

49 bpoiina. KopnyckynsipHO-BOJIHOBO#M bubnmnoreka HOK
nyanu3M. CHOHTaHHOE U BBIHYX/IEHHOE https://m.edsoo.ru/ff0d0ca8
M3JIy4CHUE
OTkpbiTHE PaIUO0AKTUBHOCTH. ONBITHI

50 Pezepdopaa o onpeaenennio cocrapa bubmorexa HOK

https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYYCHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3Nny4yeHus. BnusHue painoakTUBHOCTH Ha
YKUBbBIE OpPraHU3MBbl
OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.

59 Anbda-pacnaa. DIeKTPOHHBIN 1 bubmmnoreka [HOK
MO3UTPOHHBIN OeTa-pacman. ["amma- https://m.edsoo.ru/ff0d1162
W3IIy4eHUE
DHeprusi CBSI3u HYKJIOHOB B si/Ipe.

53 S nepublie peakuuu. A nepHbId peakTop. bubmuoreka [IOK
[TpoGnemMsbl, mepCreKTUBBI, SKOJIOTUUECKIE https://m.edsoo.ru/ff0d1356
aCHEeKTHI IAEPHONU SHEPTETUKU
DneMeHTapHbIe YacTUIbl. OTKPBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U

but6mmoreka [IOK
54 pPEruCTpaluy dJIEMEHTAPHBIX YaCTHII.

Kpyrusiit cton «®@yHnameHTanbHbIe
B3anMo/ieiicTBus. EquHcTBO (hrusmdeckoit

https://m.edsoo.ru/ff0d0e38
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KapTUHBI MUPa»

55

Dransl pa3BUTUS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHUHU. Byt 3BE30HOTO
HeOa. Co3Be3us, SpKue 3BE3/bI, TNIAHETHI,
ux BuaAMMOE aABrKeHne. ConHeuHas
cucTema

56

57

58

59

60

Comnnaue. CoyHeuHast aKTUBHOCTb.
Nctounuk sneprun ConHua v 3BE3]1

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKHU.
3BE3 /b1 INIABHOM MOCIIEI0BATEIIBHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE PEACTABICHUS O
MIPOUCXOXACHUHU U 3Bosounu CosHua u
3BE3]

Muneunsiii Ilyte — Hamma I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNamakTtuke. ['anmaktukn. YEpHbIE NBIPHI B
sIpax raJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
bosbiioro B3psiBa. PenukroBoe
n3nydyeHHne. MeTtarajiakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

O6o06maromuit ypok. Ponb puzuku u

ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITUATLHOM 1




ITUYECKOH cdepax AeaTeTbHOCTH
YeJIoBeKa

63

64

65

66

Oo6o6maromuii ypok. Pois u Mmecto
(U3MKK ¥ ACTPOHOMHUH B COBPEMEHHOM
Hay4HOU KapTHHE MHUpA

O6o06maromuii ypok. Ponb ¢puzudeckoit
TeopuH B (POPMUPOBAHHH TTPECTABICHHUIA
0 (hM3MYECKO KapTUHE MUPA

O6o6maromuii ypok. Mecto pusnueckoit
KapTUHBI MUPA B OOIIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTaBICHUN O IPUPOAE

PesepBHbIil ypok. MaruutHoe noie.
DNEeKTPOMarHuTHAs NHIYKIHS

67

68

Pesepubiit ypok. OnTuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

Pezepuslil ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JIeMOHCTpUPOBATh Ha MpUMepax pojib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHON KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U

TEXHOJIOTHM, B IPAKTUYECKOU IE€ATEIbHOCTH JIIOACH

10.2

10.3

VY4YuThIBaTh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJIENCH:
MaTepHuajibHas TOYKa, MHEepLHUaIbHas CUCTEMa OTCYETa, AOCONIIOTHO TBEPIOE
TEJ0, UACATIbHBINA I'a3; MOJEIHU CTPOEHUS I'a30B, KUAKOCTEN U TBEPABIX TEI,

TOYEYHBIN IEKTPUUECKUI 3aps]l — NP pelIeHnH (PU3HUECKUX 3a7a4

Pacno3naBate pusnueckue sBiaeHUs (MPOIECChl) M OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KHHETUUYECKON TEOpUU CTPOCHUS
BEUIECTBA M JJIEKTPOJMHAMHKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE
MPSMOJIMHEHHOE JBWIKEHHE, CBOOOJHOE TAJeHUE TEN, JABHIKEHHUE TI0
OKPYXXHOCTH, HWHEpLHUs, B3aumozeiicTBue Ten; auddysus, OpoyHOBCKOE
NBI)KCHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00BhEMa Tel
IIpU HarpeBaHuM (OXJaXJEHHHU), TEIJIOBOE paBHOBECHE, HCIapEHUE,
KOHJICHCAllUs, TUIaBJIE€HUE, KPUCTAIIN3allusl, KUIIEHHE, BIaXKHOCTh BO3/1yXa,
MOBBILIEHUE IABJIEHUS ra3a Mpu €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBSI3b
MEXAYy MmapaMeTpaMy COCTOSIHHS ra3a B M30IpPOLEccax; dJIEKTpU3alus Ted,

B3aMMOJICUCTBUE 3aps0B

10.4

10.5

OnucelBaTh MEXaHUUECKOE JABVKCHUC, HCIIOJIb3Yys (1)I/ISI/I‘~IGCKI/I€ BCJIMYHUHBI:
KOOpJAuHara, ImyTh, IEPeMCIICHUC, CKOPOCTh, YCKOPCHUEC, MacCcCa TCJia, CUJIA,
HUMITYJIBC TCIa, KHHCTHYCCKAasA OHEPIuA, NMOTCHIIMAJIbHAsA SHEpru-,
MEXaHHM4YECKas pa60Ta, MCXaHUYCCKasd MOIIHOCTD, ITPU OITMCAHHUU ITPABHUJIBHO
TPAKTOBATbH (bHSquCKI/Iﬁ CMBICJI UCITIOJIb3YCMBIX BCIIMYWH, UX 0003HAYCHUSA U
CAMHUIIBI, HaXOIUTb q)OpMy.]'ILI, CBA3BIBAIOIUC JTAaHHYRO (I)I/I3I/I‘leCKyIO

BCJIMYHHY C APYTUMH BCIMYNHAMHA

OnuceiBaTh HU3Yy4YCHHBIC TCILJIOBBIC CBOMCTBa T€I M TEIJIOBEIE SABJICHHAA,
HUCIIOJIb3YA (I)I/I3I/IQCCKI/IG BCJIMYUHBI: JABJICHUEC T'a3a, TEMIICpATypa, CPCAHAA
KHHCTHUYCCKAasa OHEpPrus Xa0THYECKOI'O JABUKCHUA MOJICKYII,
Cp€aAHCKBaaApaTUIHAA CKOpPOCTHb MOJICKYII, KOJIHNYECCTBO TCIIJIOTHI,
BHYTPCHHASA OSHCPTHA, pa60Ta rasa, KO3(1)(I)I/II_II/IGHT MOJIC3HOTO ACHCTBUSA

TCIIJIOBOT'O ABUTATCIIA; IIPU OIMUCAHUU MPABUJIIBHO TPAKTOBATH (pI/I3I/I‘-ICCKI/II71




CMBICJT HMCIIOJBb3yEeMbIX BEIUYMH, UX O0O3HAUCHUS U E€IAMHULBI, HAXOIUTh
(GbopMyIbl, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIUYHHY C JIPYTHMH

BCIIMYHMHaAM

10.6

10.7

OnucelBaTh  U3yYEHHBbIE  DJIEKTPUYECKHME  CBOMCTBA  BELIECTBA U
ANEKTpUYECKUE SIBJICHUS (MPOLIECCHI), HUCIMONBb3YSd (PU3NYECKUE BEIMYUHBI:
ANEKTPUYECKUN 3apsll, JJIEKTPUYECKOE TOJe, HanpsHKEHHOCTh IOJS,
[IOTEHILIMAJ, Pa3HOCTh NOTEHLUAJIOB; IPU ONMCAHUU NPABUIBHO TPAKTOBATH
(bu3HUECKUN CMBICT UCTOIB3YEMBIX BEIHYMH, UX 0003HAYCHUS M CIUHUIIBL;
yKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIIUE JAHHYI (DU3MYECKYI0 BEITUYHMHY C

APYIruMHu BCIMUMHAMHA

aHAJIM3UPOBaTh (PU3NYECKUE MPOLECCHl U SBICHUS, UCHOJb3Yd (U3NUECKUE
3aKOHBI M TPUHIUINBL 3aKOH BceMupHoro TsaroreHus, |, Il u Il 3akonbI
HploTOHA, 3aKOH COXpaHEHHs] MEXAHMYECKOH IHEpPruM, 3aKOH COXPaHEHUs
UMITyJIbCA, IPUHLUI  CYNEPHO3ULMHM  CHJI, IPUHLUI  PAaBHOIPABUS
MHEPLHAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHIO
CTPOEHHsI BELIECTBA, Ta30BbIC 3aKOHBI, CBA3b CpPEAHEH KUHETUYECKON
SHEPruu TEIUIOBOTO JBMXKEHMSI MOJIEKYJ € aOCOJIIOTHOM TeMIeparypoil,
IIEPBBIN 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUs JIEKTPUUECKOro 3apsija,
3akoH KynoHa; mpu 3ToM pa3nuyarh CJI0BECHYIO (pOPMYJIHUPOBKY 3aKOHA, €r0
MaTeMaTUYeCKOe  BbIpaXXEHHWE M yCloBHUsS  (FpaHULbI,  00JIaCTH)

IMPUMCHUMOCTH

10.8

OOBSACHATD OCHOBHBIE NPUHLMUIBI JEHCTBUS MAIIMH, MPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaThb  yCIOBUS  UX  0€30MacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBIMOMHATE JKCIEPUMEHTHI O HMCCIEAOBAHUIO (DHU3MUECKUX SIBICHUN H
MIPOLIECCOB C MCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH; MPU 3TOM
dbopmynupoBaTh npobiieMy (3aayy) U THMOTE3y Y4EOHOTO SKCIEPUMEHTA,
cOOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000PYA0OBaHHUS, IIPOBOIUTE OIBIT U

(I)OpMy.TII/IpOBaTB BBIBOJbI

10.10

10.11

10.12

OCYIIIGCTBJUITB MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUS (1)I/ISI/I‘-I€CKI/IX BCJIMYMH; IIPpU
9TOM BLI6I/IpaTB ONTUMAJIBLHBIH  CIIOCO0 U3MCPCHUSA H  HUCIOJB30BATb

MN3BCCTHBIC MCTOAbI OLICHKH HOTpGH.IHOCTCfI I/IBMCpeHI/Iﬁ

HccnenoBaTh  3aBHCHMOCTH  MEXAY  (U3UYECKUMH  BEIMUYMHAMH  C
HCIIOIB30BAHUEM MNPSAMBIX HW3MEPEHHH; TPHU 3TOM  KOHCTPYHPOBATh
YCTaHOBKY,  (UKCHUpOBaTh  pe3yJabTaThl  IMOJTYYEHHOH  3aBUCHUMOCTH
¢u3nyeckux BeIMYMH B BUJEe TaOnMMIl M TpaduKOB, JeNaTh BHIBOJBI I10

pe3yjibTaTaM HCCICIOBaHNA

CO6J'IIOI(&TL ImpaBujia 0e30I1acHOro Tpyda IIipu MpOBCACHUN HCCJIeIOBaHUM B




paMKax y4eOHOro 3KCIepHUMEHTa, y4eOHO-UCCIIEeIOBATENBCKON U IPOSKTHOM
NESITEIbHOCTH € HUCIOJb30BAHUEM  M3MEPUTEIBHBIX  YCTPOMCTB MU

J1a00paTOPHOTO 000PYIOBAHUS

10.13

Pemrate pacu€rHple 3agauM C SBHO 33aJaHHOM (U3NYECKOH MOJIEINbIO,
UCHONb3ys (PU3MUYECKHE 3aKOHBI M NPUHILMIIBL;, HA OCHOBE aHAJIM3a YCJIOBHUS
3aJjauu BbIOMPATh (PU3MUECKYIO MOJEIb, BBIACIATh (PU3HUECKUE BEIMUUHBI U
(hopMyIIbI, HEOOXOIUMBIE [Tl €€ PEeIIeHus, IPOBOIUTH PACUETHI U OLICHUBATH

PEATBHOCTH MOTYYCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHBI

10.14

10.15

Pemats KaueCTBEHHbIC 3a/1auu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO IIETIOYKY PACCYXKACHUM C OMNOpPOM Ha H3YYCHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (bI/ISI/I‘leCKI/IC SABJICHUA

Hcnonp3oBaTe  HpM  pelleHMH  y4eOHBIX ~ 337ady  COBPEMEHHBIE
UHOOpPMALIMOHHbIE  TEXHOJOTMU  JUId  [IOMCKA,  CTPYKTYpHUpPOBaHHS,
UHTEpIpeTalMM U MPeACTaBICHUs Y4eOHOH U  HAy4YHO-IOMYJISPHOMN
uHbOpMAlMY, TOJYYCHHOW W3 pa3IMYHBIX HMCTOYHUKOB;, KPHUTUYECCKH

AHAJIIM3UPOBATDH IMOJIYH4aCMYHO I/IH(bOpMaI_II/IIO

10.16

10.17

[IpuBoaUTH pUMEpPHI BKIIAZa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPY>KAIOLIETO MUPA, B pa3BUTHE

TEXHUKH U TEXHOJIOTHH

Hcnonp30BaTh TEOpETUYECKUE 3HAHMSA O (PU3MKE B MOBCEAHEBHOHN KH3HU
i obecriedeHWs] OE30MAaCHOCTH TPH  OOpaIleHWHu ¢ [pudopamMu U
TEXHUYECKHUMHU YCTPOWCTBAMH, JIi COXPAHEHHUsS 3IO0POBBS M COOIIOJICHHUS

HOPM 5KOJIOTHYCECKOI'0 MOBEACHUS B OKPY)KaIOHleﬁ cpeae

10.18

11 KITACC

Paborate B rpyamne C BBIIOJHCHUCM PAa3JIMYHBIX CONHAJIbHBIX pOJ'IGI\/'I,
IJIaHUPOBATb pa60Ty TpynIibl, paliluOHAJIBHO PaCIIpCACIATh 00513aHHOCTH U
IUIaHUPOBATh ACATCIBHOCTL B HECTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHMBATL BKJIaJ KaXJA0ro #H3 YYaCTHHKOB TPYIIIIBI B PCIICHUC

paccMaTpuBaeMoOn MPOOJIEMBI

Kon
NpoBepsieMoOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHON NPOrPaMMBbI CpelHero 001ero o0pazoBaHus

111

JleMOHCTpHpOBaTh Ha MpPUMEpax Poib U MeCTo (HU3MKU B (POPMHpPOBAHUHU
COBPEMEHHOM HAYYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHI, B TMPAKTUYECKOW JIEITEIBHOCTH JIOJIEH, IEIOCTHOCTh |

€AMHCTBO (PU3UYECKOI KapTHHBI MUpa

11.2

YuuThiBaTh TpaHULBI NPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOjesei:




TOYEUYHBIN DJIEKTPUYECKUM 3apsl, SACpHas MOZEHIb aroMa, HYKIOHHas

MO/JIENIb aTOMHOT'O Siipa MPH peleHN: (PU3NYecKux 3a1a4

11.3

Pacnio3naBate usnueckue sBJICHUS (IPOLECCHI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W  KBAHTOBOW (DU3MKU:  DIIEKTpUYECKas
IPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE, MArHHUTHOE JCHCTBHUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, JIEKTPOMArHUTHAS MHIYKIHS, JCHCTBUE
MAarouTHOroO 1moJjii Ha MOPOBOJHUK C TOKOM H IIBI/I)KYH_[I/H\/JICSI 3apsn,
3IIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, MPSMOJIMHEHHOE PacIpOCTpaHEHHE
CBeTa, OTpPaKEHHWEe, MpeloMiieHHe, HHTepdepeHirs, aubpakius u
HOJISIpU3alisl  CBETa, JHCIEPCHs CBeTa, (OTOINEKTPUUYECKUN AP PeKT
(poroaddext), cBeTOBOE NaBiICHHE, BOSHUKHOBEHUE JTMHEHYATOrO CIIEKTpa

aToMa BOJ0opoaad, €CCTECTBECHHAA U HCKYCCTBCHHAA PpaarOaKTUBHOCTD

114

OnuceIBaTh HN3YUCHHBIC CBOICTBa BCIIIECTBa (3H€KTpI/I‘-IeCKI/Ie, MAarHuTHBbIC,
ONTUYECKHUE, JJIEKTPHUECKYI0 TPOBOJUMOCTh  PAa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE  SIBJICHUS  (TIPOLIECCHI),  HUCHONB3ysd  (U3UYECKHE
BCIIMYHNHBI: BHCKTpI/I‘ICCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPUYCCKOC HAIIPSKCHUC,
AIIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh noTeHimanos, J/C, padoTa Toka,
WHIYKIMS] MAarHUTHOTO TOJIsI, chiia Amriepa, cuia JlopeHa, HHIyKTUBHOCTh
KaTYIIKH, SHEPTUS JJIEKTPUIECKOTO U MArHUTHOTO TIOJICH, IEPUOJT U 4acTOTa
KoyieOaHni B KoJeOaTeNbHOM KOHTYpE, 3apsij M CHjla TOKa B MpoIecce
FapMOHUYECKHUX JJIEKTPOMArHUTHBIX KoJeOaHWU, (OKYCHOE pacCTOSHUE H
ONTHYECKas CHJIa JIMH3bI; TPU ONUCAaHUM TPABWIBHO TPaKTOBATh
bu3nYeCKUil CMBICT UCTOIB3YEMbIX BEIUYUH, UX 0003HAUCHUS U €TUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (DU3MUYECKYI0 BEIMYUHY C

APYyruMu BCIIMUMHaAMU

115

11.6

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBLIC ABJCHUA W TPOLCCCHI, HCIOJIb3YyA
(1)I/ISI/I‘ICCKI/I€ BCIIMYUHBI: CKOPOCTb 3JICKTPOMArduTHBIX BOJIH, AJIMHA BOJIHBI
N YaCTOTa CBETA, JDHECPTHUA U HMIIYJIBC (bOTOHa, nepuoJ Iojiypacmnaja,
OHEPrusgd CBsA3M ATOMHBIX AACP, HpHU ONMHCAHWW IIPABUJIIBHO TPAKTOBATH
(1)I/IBI/I‘ICCKI/H>'I CMBICJI UCIIOJIB3YEMBIX BCIIMYNH, UX 0003HaYECHUS U CANHUIIBI,
YKa3bIBaTb (bOpMy.]'IBI, CBA3BIBAOIINUC JTaHHYIO (I)I/I3I/I‘-ICCKYI-O BCIIMUUHY C

APYruMu BCIIMYUHAMUA, BEIYHUCIIATH 3HAYCHUC (I)I/ISI/I‘-ICCKOI\/'I BCIIMYHWHBI

AHan3upoBaTh (PU3NYECKUE MPOLECCH U SIBICHUS, UCHOb3Ys (pU3NUECKHe
3aKOHBl M TpUHOMNBL 3akoH Oma, 3aKkOHBI TOCJIEI0BAaTEIBHOTO U
MapaJJIEIbHOTO COEANHEHUs MPOBOJHUKOB, 3aKOH /[xoynsa — JleHna, 3akoH
JJIEKTPOMArHUTHOM MHIYKIMH, 3aKOH MPSMOJUHEIHOr0 pacnpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHMs CBETA, 3aKOHBI IIPEJIOMJICHUSI CBETAa, YPABHEHHE

OiHmreitHa g GoTorddexTa, 3aKOH COXpaHEHHs] DHEPIUH, 3aKOH




11.7

11.8

COXpAaHEHUsI UMIYJIbCa, 3aKOH COXPaHEHHUs JIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpAaHEHUsI MacCOBOr0 4YHCla, MOCTyJIaThl bopa, 3aKOH paJnOaKTUBHOIO
pacmajza; Mpu STOM pa3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe  BbIpaKEHHE M ycloBUA  (TpaHHIBl,  00JacTH)

MNPpUMCHUMOCTH

OHpe,I[CJ'IﬂTB HaIIpaBJICHUC BCKTOpa HMHAYKIUHU MAar"HuTHOI O I10JI4

MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa 1 cuibl Jlopenia

Crpoutph M oONMCHIBaTH M300pa)kK€HHE, CO3AABAEMOE IUIOCKUM 3€pKaJIOM,

TOHKOM JIMH30U1

11.9

11.10

BBITIONHATE 3KCIEPUMEHTHI IO HUCCIICOBAHHIO (DU3UYECKHUX SBICHUNA U
MIPOIIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUI; MIPH ITOM
dbopmynupoBath mpobieMy (3aady) U TUIOTE3y y4eOHOrO SKCIIEPUMEHTA,
COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHUS, IPOBOIUTH OIBIT U
(bopMyIUPOBATh BHIBOIBI

OCyIEecCTBISATh MPSMbIC H KOCBEHHBIC H3MEPEHUS (PHU3UUECKUX BEITMYUH; IIPH

9TOM BI)I6I/IpaTI> OIITHMAJIbHBIA  CI0CO0 HU3MCPCHUA HW  HUCIIOJIB30BaTh

HN3BCCTHBIC MCTOJbI OLICHKH HOFpeHIHOCTeﬁ I/IBMepeHI/Iﬁ

11.11

11.12

UccnenoBath 3aBUCMMOCTH  (DU3UYECKUX BEIUYMH C HCIHOJIb30BAaHUEM
OPSIMBIX M3MEPEHUMN; MPH 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCHUPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUE TaOJHII

U TpauKOB, J€JaTh BHIBOJBI IO PE3yIbTaTaM UCCIIEI0BAHUS

Cob6mronaTs mpaBuia 6€30MacHOTO TpyJa MPU MPOBEACHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OKCIEepUMEHTa, Y4yeOHO-HCCIEIOBATEIIbCKOW U
HpO@KTHOfI ACATCIIBHOCTH C HUCIIOJIB30BAHUEM HU3MCPUTCIIbHBIX yCTpOﬁCTB

U J1ab0opaTOPHOTO 000pYyA0BaHUS

11.13

Pemare pacu€THble 3aaud C SBHO 3aJaHHON (PHU3UYECKOW MOJENbIO,
UCTIONB3YS (hM3MUeCKHe 3aKOHBI U MPUHIIUIBI; HA OCHOBE aHajN3a YCIOBUS
3a/1aud BIOUpATh (PU3MUECKYIO MOJECIb, BBIICTATh (PU3UUECKUE BEJIMUUHBI U
bopMyIIbl, HEOOXOUMBIE JIJIsl €€ PEIIeHUs], TPOBOJAUTH PACUETHI U OIEHUBATH

PCAIBHOCTD MOJYYCHHOT'O 3HAUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

11.14

11.15

PemraTs Ka4C€CTBCHHBIC 3aga4un: BBICTpanBaTh JJOTHYCCKH
HCIIPOTHUBOPCUMUBYIO LCIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOP’I Ha HU3YYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/ISI/HICCKI/IC SABJICHUA

Ucnonp3oBaTh  mpu  pemieHud  y4eOHBIX  3ajad  COBpPEMEHHbIE
MH(OPMALlMOHHBIE  TEXHOJOTUU  JUIsl  [OMCKAa, CTPYKTYpUPOBaHMS,
UHTEpIpETallMd U MpeJICTaBiIeHHs] Y4eOHOH U Hay4YHO-NOMYJISIPHOI

I/IH(I)OpMaI_II/II/I, HOJ'Iy"—ICHHOfI U3 PA3JIMYHBIX HCTOYHUKOB; KPUTUUYCCKU




aHAJTM3UPOBAThH MOJTy4yaeMyto HHPpOpMaLHIo

11.16

OOBSACHATh MPHUHLMIBI JACUCTBUS MAIUH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3Nu4arTh YCIOBUS UX O€30MacHOr0 HCIOJIb30BaHUS B

OBCEIHEBHON XU3HU

11.17

11.18

[IpuBoaMTH TpUMEPHI BKJIaAa POCCHICKHUX M 3apYOCKHBIX YUEHBIX-(PHU3UKOB
B Ppa3BUTHE HAyKHU, B OOBSACHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B

Pa3BUTHEC TEXHUKU U TEXHOJIOTHI

Hcronp30BaTh TEOPETHUSCKUE 3HAHUS 1O (PM3UKE B MOBCEIHEBHOHN JKU3HU
Uil obecriedeHus: O€30MacHOCTH TIpU  OOpallleHuH C mpubopamMu U
TEXHHUYECKUMHU yCTPOWCTBAMH, JJISi COXPAHEHUsS 370POBBS M COOIIOICHUS

HOPM DKOJIOTUYECKOTO MTOBEJCHMSI B OKPY’KaIOLIEH cpezie

11.19

PaGorarb B rpynme ¢ BBIIOJIHEHHWEM Ppa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PAa0OTy TPYIIIbL, PALMOHAIBHO PACHPENENATh OOSI3aHHOCTU U
IJJAHUPOBATh  JICSATEIIBHOCTh B HECTAHJAAPTHBIX CUTYyalUsX, aJEeKBaTHO
OLICHMBATh BKJIAJ KaXJIOr0 U3 YYAaCTHHKOB TIPYIIIBI B  PELICHUE

paccMaTpuBaeMoOi POOIIEMbI




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3jiena

Kox npoBepsiemoro

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA
JJIeMeHTa

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. HayuHbie meTonbl
11 MIO3HAHUS OKPY’KaIOILEro MUpa. Pounp
JKCIIEPUMEHTA U TEOPUM B IIpOLECCE MO3HAHUSA

MPUPOABI. DKCIIEPUMEHT B (PU3HKE

MopenmupoBanue  QU3NYECKHX  SIBJICHUH U
npoueccoB. Hayunble rumnotespl. Pusnyeckue
3aKOHbl M Teopuu. ['paHMLIBI NPUMEHUMOCTH
1.2 ¢u3nvyeckux 3aKoHOB. IIpUHIMII COOTBETCTBUS.
Pone u wmecro ¢usuku B (POpMHPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBl MHpa, B

HpaKTquCKOﬁ JACATCIIbHOCTH J'IIOI[@ﬁ

MEXAHUKA

KMHEMATHKA

Mexannueckoe aBmwKeHHe. OTHOCHTEIBHOCTH
2.1.1 MexaHuueckoro ABmkeHud. Cucrema oTcUYETA.

Tpaexropus

2.1

ITepemernenne, CKOpPOCTh (CpeHSS CKOPOCTb,
MI'HOBEHHas CKOpOCTb) U YCKOpEHHE
2.1.2 MaTepUaIbHOW TOYKH, HUX THPOEKIUU Ha OCH
cucteMbl koopauHaT. CllokeHHe MepeMeIieHuil 1

CJIOKEHHE CKOPOCTEH

PaBrOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE IBHKEHUE. I'paduxu
2.1.3 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHHUS,
IIyTHU U TEPEMENICHNUS MAaTE€pPHAIbHON TOYKH OT

BPEMEHHU

14 CBoOoaHOe najieHne. Y CKopeHue cBoOOTHOTO

naJieHus

2.15 KpuBonuneiinoe JIBIDKEHHUE. PaBHOMEpHOE




JBH)KEHUE MATEPUAIBHON TOYKH 110 OKPYXHOCTH.
VYrioBasg CKOpOCTb, JIUHEHAsA CKOpoCTh. [lepuon

u yacrora. LleHTpocTpeMuTenbHOe yCKOpeHUE

2.16

2.1.7

TexHudeckue ycTpoucTBa: CIUAOMETp, ABUKEHUE

CHapsAO0B, LHCIIHBIC U pEMEHHBIC IICPEaaAYN

[IpakTrueckue padoTel. M3MepeHne MraHoBEeHHON
ckopocTH. MccnenoBaHue COOTHOLUEHUS MEXTY
MyTSIMH, MIPONICHHBIMU TEJI0M 3a
IIOCJIEZIOBATEIIbHBIE paBHbIE MIPOMEXYTKH
BPEMEHH IMPU PABHOYCKOPEHHOM JBMXCHHU C
HA4aJIbHOW CKOPOCTBIO, paBHOM HYJIO. M3yueHue
JBUKCHHUS IIApHUKa B BA3KOW XKUAKOCTH. M3yueHue

JABHMXKXCHUA TCJIA, 6p0HIGHHOFO TOPU30HTAJIBLHO

2.2

JMHAMUKA

2.2.1

2.2.2

2.2.3

[Ipuniun otHocutenbHOCTH ['anmunes. IlepBbiii
3akoH  Hprorona. MHepuuanbHble  CUCTEMBI

oTcyéTa

Macca tena. Cwia. [IpuHnun cynepnosunyu cui
Bropoii 3akon HeroTOHa U1  MarepualbHON
TOYKM B MHEpuHabHOM cucteme otcuéra (MCO).
Tperunii 3akoH HproToHa I MaTepHUAIBHBIX

TOYCK

2.2.4

2.2.5

2.2.6

2.2.7

3akoH BceMUpHOro TAroTeHus. Cuia TKECTH.

IlepBas kocMuueckas ckopocTs. Bec tena
Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHd
CKOJIbXKEHUS U cuiia TpeHus nokos. Koapduunent
TpeHust. Cuila CONPOTHUBIIEHUS TpPH JIBUKEHUU

TCJIa B X KUJKOCTH HUJIK I'a3€

HOCTyTIaTCJ'IBHOC U BpaliaTCjIbHOC AOBHUIKCHUC

a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CHuJIbl OTHOCHTEJIBHO OCH BpallCHHUS.
[iteyo cumbl. YcnoBust paBHOBECHS TBEPIOTO Tela
B 1CO




Texnuueckue YCTpOMCTBA: MOJIIUITHUAKY,

223 JBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB
[IpakTuyeckue paboTsl. M3yueHue ABHIKEHMS
OpycKa 1Mo HaKJIOHHOW IJIOCKOCTH TOJ ACHCTBHEM
HeckoJbKuX cuil. MccnenoBaHue 3aBUCUMOCTH
2910 CHJI yIIPYTOCTH, BO3HUKAIOIINX B Ie(OPMHUPYEMOii
o IPY>KMHE U PE3UHOBOM 00paslie, OT BEIMYUHBI UX
nedopmanuu. Hccnenosanue yCIOBUI
paBHOBecHsl TBEPIOro Tejla, HMEIOIIEro OCh
BpallleHUS
3AKOHBI COXPAHEHNM A B MEXAHUKE
NMmnynsc  MarepuanpHOM  TOYKH,  CHCTEMBI
231 MaTepuagbHBIX Touek. Uwmnynbc cuibl U
M3MEHEHHE UMITyJIbCca Tella
3akoH coxpanenus umiynsca B MCO. PeaktusHoe
2.3.2
JBUKECHUE
2.3.3 Pabora cuibl
2.34 MouHoCTb CUJIbI
235 Kunernueckass »Hepruss MaTepHAIBHOM TOYKH.
- Teopema 0 KHHETHYECKON PHEPTUU
[ToTrenunanpHas SHEprusl. IToreHunanbHas
23 238 SHEprus ynpyro JaedOpMHUPOBAHHOM NPYKUHBI.
IToTrenunanpHas JHEPrus Tena BONU3U
TTOBEPXHOCTU 3eMITH
[loTeHuManbHble W  HENOTEHIMAIbHBIE  CHIIBL.
237 CBs3p  pa0OThl  HENOTEHUMAJbHBIX CHI  C
- U3MEHEHHEM MEXAaHUYECKOW DJHEPIMH CHCTEMBI
TeNl. 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTHU
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckne yCTpOMCTBA: JIBHOKEHHE PAKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET
[Ipaktuyeckne  paboTsl.  M3yueHuwe  cBs3U
2.3.10 CKOpOCTe  Ten TpH  HEYIpyrom  yaape.

HccnengoBanue cBA3U pa60TBI CHUJIBI C UBMCHCHUCM




MEXAHUYECKOW SHEPTUH TEJIa

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

3.2

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

311

3.1.2

3.1.3

3.14

OcHoBHbIE M10JIO’KEHHUS MOJIEKYJISIPHO-
KMHETHYECKOW Teopuu. BbpoyHOBCKOE JBHXKEHUE.
Huddysus. Xapakrep JIBYKEHUS u
B3aUMOJICHCTBHSI YaCTHUI] BELLIECTBA

Mogenu cTpoeHHs Ia30B, XKUAKOCTEH U TBEPIBIX
TeJl ¥ OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX MOJEIIEN

Macca  monekyn.  KommuecTtBo — BemiecTsa.
[TocrosinHas ABorazapo

TemmmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [1lkana remneparyp Lenscus

3.15

Mogens uneansHoro raza. OCHOBHOE YpaBHEHHE
MOJICKYJISIPHO-KMHETUYECKOH TEOpHH HAEaTbHOIO

rasa

3.1.6

AOcomoTHas Temrmeparypa Kak Mepa cpeaHei
KHHETUYECKOM SHEPruu TEIUIOBOTO JBUKCHHS

yactul rasa. [lIkama temneparyp KenbBuna

3.1.7

3.1.8

VpaBuenue Kianeiipona — MengeneeBa. 3akoH
JanbToHa
l'azoBbie 3akoHBI. M30mporeccsl B HACATBHOM

ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

U30TEepMa, U30X0pa, n300apa

3.1.9

TexHuveckue ycTpoicTBa: TepMOMETpP, bapoMeTp

3.1.10

321

[Ipaktuueckue pabotel. V3MepeHue  Mmacchl
BO3lyXa B KIacCHOM KomHare. Mccienoanue
3aBUCUMOCTH MCXKIAY MHNapaMEeTpaMu COCTOSHHA

pa3pexEeHHOro ra3a

OCHOBbI TEPMOJIMHAMUKHN

TCpMO,Z[I/IHaMI/IqCCKaH cucrema. BHyTpeHHH}I
OHEpPTUia TepMOJIHHaMHLIeCKOfI CHCTCMBI n

CocoObl €€ N3MEHEHUS




3.3

3.2.2

3.2.3

KomnyectBo Ttemnotsl u paborta. BuyTpeHH:s

OHEPIUsa OAHOATOMHOI'O MACAJIBHOI'O ra3a

Bunsl  remuonepenauu:  TEMJIONPOBOIHOCTD,
KOHBEKLIMs, u3IaydeHHe. TemroémMkocTs —Tena.
VnaenpHas TEIUIOEMKOCTh  BemlecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPLCaauc

3.2.4

3.25

3.2.6

IlepBbii 3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOTO 3aKOHA TEPMOJUHAMUKHU K
u3onpoueccaMm. I'paduyeckas HHTEpIpeTaUs

paboTHI Ta3a

TennoBble  MamuHbl.  [lpuHIMOBL  gelCTBUS
TerIoBeIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TEIUIOBbIX MamuHaxX. Koadduiuent mnoneznoro
nevictBust (mamee — KIIJ[) TemsoBoil MarivHbI.
Huxn Kapno u ero KIIJI

Bropoit 3akon Tepmoaunamuku. HeobpatumocTts

IpouecCoB B IIPUPOLIL. TemnoBbie ABUTraTEIIH.

DKosorndeckue mpoOIeMbl TEIIOIHEPTETHKH

3.2.7

Texuuueckue YCTpONCTBA: JBUTaTeIlb
BHYTPEHHEI0 CropaHusi, OBITOBOM XOJOIUIBHUK,

KOHAUIMOHED

3.2.8

[IpakTuueckue pabotel. M3mepenue yaenbHOI

TEIUIOEMKOCTH

ATPET'ATHBIE COCTOAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

33.1

3.3.2

3.33

3.34

[TapooOpa3zoBanue u kKoHneHcanus. Vcmapenue u
KUIICHHE. YeNnbHas TeIioTa HapooOpa3oBaHUs.
3aBUCUMOCTB TEMIIEPATYPBI KUIIEHUSI OT JaBJICHUS
AOcomtoTHasT Y OTHOCUTENbHas  BJIAXKHOCTb
Bo3ayxa. HaceleHHbIl nap

Teépnoe Tteno. Kpucrammmueckue u amopdHbie
Tena.  AHH30TPONUS  CBOMCTB  KPHMCTaJUIOB.
XKunkue kpucramisl. CoBpeMeHHbIE MaTEPUATIbI

IInaBneHue n KpuCTaJllin3alusi. YV nenbHas

TeruioTa miuasiaeHus. Cyonumanus




3.35

YpaBHEHHE TEIJIOBOTO OamaHca

3.3.6

3.3.7

TexHudyeckue  yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP, KaJIOpUMET, TE€XHOJIOTMH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTepHUAIIOB, B TOM

YHUCJIIC HAHOMATEPHAJIOB, U HAHOTECXHOJIOTHH

[IpakTuueckue paboTel. M3mepeHue BIaKHOCTH

BO3/yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

OnekTpu3anusi Ten. JEeKTpuyeckud 3apsg. JlBa

BUAA SJICKTPUYCCKUX 3apsaa10B

412

[IpoBOIHMKY, AUDIIEKTPUKH U MOJIYIIPOBOJHUKH

4.1.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

414

B3aumogeiictBue 3apsanoB. 3akon Kynona

415

DnexTpuyeckoe noJe. HanpsokéHHOCTb
anekTpudeckoro noist. [IpuHmun cyneprmosuimu.

JInHuy HanPsHKEHHOCTH JIEKTPUUYECKOTO TOJIS

4.1.6

Pa6oTa CHII QJICKTPOCTATHYCCKOI'O I10JIA.

Ilorenuuan. Pa3HoCcTh OTEHIINATIOB

4.1.7

HpOBO}IHI/IKI/I U JUOJICKTPUKH B ITOCTOSHHOM
QJICKTPUICCKOM ITOJIC. I{I/IBHGKTpI/I‘{eCKaH

IMPOHUIIACMOCTb

4.1.8

OnexTpoéMkocTh. KoHneHncaTop. D1eKTpoEéMKOCTb
IUIOCKOTO KOHJIEHcaTopa. DHEprus 3apsyKeHHOTO

KOHJICHCATOpa

4.1.9

4.1.10

Texnuueckune YCTPOMCTBA: 3JIEKTPOCKOTI,
JJIEKTPOMETP,  JJEKTPOCTATHYECKass  3allUTa,
3a3eMJICHHE  JJIEKTPONpPHOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpaxkTrueckue paboThI. H3mepenne

ANMEKTPOEMKOCTH KOHIEHCATOPA

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3SJIMYHBIX CPEJIAX

421

Ycaopus CYHICCTBOBAaHUA IHOCTOAHHOI'O

OJICKTPHUYCCKOI'0 TOKaA. Uctounnkn Ttoka. Cumia




TOoKa. [IoCTOAHHBIN TOK

4.2.2

Hanpsokenne. 3akon Oma 1715 yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOEe  CONPOTUBIICHHE.  YJCIbHOE
COIIPOTHBIICHUE BEIICCTBA

HOCJ’ICI[OB&TGJ'IBHOC, napaji€jbHOC, CMCEIIaHHOC

COCAUHCHUEC ITPOBOJHUKOB

4.2.5

4.2.6

Pabora snmektpuueckoro Ttoka. 3akoH Jxoyms —

Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

4.2.8

4.2.9

anekTpoaBmwxkymas cwia (manee — JIJC) wu
BHYTPCHHEE CONPOTHUBIICHHE WMCTOYHUKA TOKA.
3ako Oma Juid  T[ONHOM  (3aMKHYTOH)
aneKTprueckoii nenu. Koporkoe 3aMpIikaHue
DNeKTpOHHAs MPOBOJUMOCTh TBEPBIX METAJIOB.
3aBHCUMOCTh  CONPOTHUBICHHS METAJUIOB  OT
Temrneparypbl. CBepXIIpOBOIUMOCTh

Onekrpuueckuid TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

[MonynpoBonnuku. CoOCTBEHHAss W TpUMECHas
MPOBOJIUMOCTh MOJYIPOBOJHUKOB. CBOMCTBa p-N

niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

4211

QHCKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJINTAX.

DNEeKTPOUTHYECKAs JUCCOIMAIIHS. DIEKTPOIIU3

4.2.12

DneKkTpuueckuil Tok B razax. CaMoCTOSATEIbHBIN U
HECAMOCTOSITENbHBIA pa3psald. Pasznmuusble TUIBI

CaMOCTOATENIbHOTO pa3pana. Monuus. [lnazma

4.2.13

Texnuueckune YCTpOMCTBA: aMIIepMeTp,
BOJIBTMETD, peocrar, UCTOYHUKHU TOKa,
3JIEKTPOHArPEBATEIbHBIE puoopHI,
9JIEKTPOOCBETUTENIbHBIE  MPUOOPBI, TEPMOMETP
COTIPOTHUBIIEHUS, BAKYYMHBIH 1101, TEPMUCTOPHI U
(doTope3ncTopsl, MOJTYNPOBOJHUKOBBIA IO,

raJIJbBaHUKa

4.2.14

[IpakTnueckue padoThl. M3yueHue cmemaHHOTO




COEIMHEHUS PE3UCTOPOB.
N3mepenne DJIC wucTOYHMKA TOKa U €ro
BHYTPEHHEro  compoTuBieHus.  HalOmroneHnue

OJICKTPOJIM3a

11 KIIACC

Kon
pa3jiena

4

KoanpoBepsiemoro sjieMenTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OJIEKTPOJMMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

4.3

43.1

43.2

4.3.3

IlocTtositHHBIE  MAarHUTEL. BzaumoaerictBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe  moje.  BekTop — MarHuTHOM
nHaykuu. Ilpunoun cynepriozuuuu. JIlunum
MarHuTHOM  uHaykuuu. KaprtuHa  nuHui
MarHUTHOM WHIYKIUU TOJS  TOCTOSTHHBIX

MAarHuToB

MarHutHoe T1OJIe TPOBOJHUKA C TOKOM.
Kaptuna nuHuii monss MIMHHOTO MPSIMOIO
MPOBOJHUKA M  3aMKHYTOIO  KOJIBLIEBOTO
MPOBOJIHMKA, KATYymIKH C TOKOM. OTmbIT
Opcrena. BsaummonelcTBUE TPOBOJHUKOB C

TOKOM

434

4.3.5

Cuna Amriepa, €€ MOIyJIb M HAIPaBJICHHUE

Cuna JlopeHna, €€ Moaynb M HalpaBJCHUE.
JIBu>keHUe 3apsKEHHOU YaCTHUIIBI B
OJTHOPOJAHOM MarHuUTHOM moje. PabGora cuisl

Jlopenua

4.3.6

SIBneHue JIEeKTPOMAarHUTHON MHAYKIIMHU

4.3.7

IToTok BeKTOpa MarHUTHOW MHIYKLIUH

4.3.8

4.3.9

OJIC wHAYKIUU. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu Dapanes

BuxpeBoe  anexrpuueckoe  mone.  IC
WHAYKIIMA B TPOBOJHHKE, JIBIXKYIIEMCS

MNOoCTYnaTreJibpHO B OAHOPOJHOM MArHUTHOM




5.1

IIO0JIC

4.3.10 [IpaBuno Jlenua
NunykTuBHOCTH.  SIBIEHME CaMOMHAYKLHH.
4.3.11
OJ1C caMOUHAYKIIUH
43.12 DHeprusi MarHuTHOTO MOJI KaTYIIKH C TOKOM
4.3.13 DJEKTPOMAarHUTHOE T0JIE
TexHuueckue YCTPONCTBA: [IOCTOSIHHBIE
MarHuThl, AJIEKTPOMArHUTHI, JIEKTPOIBUTaTEIb,
4314 YCKOPHTENH 3JIeMEHTAPHBIX YaCTHII,
WHAYKITUOHHAS TTeYb
[TpakTuueckue padboTsl. 3yueHre MarHUTHOTO
IoJIsl  Karyllku ¢ TokoMm. McemenoBanue
4.3.15 JIECTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy ¢

TOKOM. HUccnenosanue SIBJICHUS

BHCKTPOMaFHHTHOﬁ HHAYKIUN

KOJIEBAHMA 11 BOJIHBI

MEXAHUYECKUE U OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenbHast cucTema. CBoOoiHBIE
koneOanusi.  ['apMoHmyeckue  KoyieOaHUs.
[lepuon, wacrota, ammuutyga u  ¢aza

KoeOaHui

512

IIpy>)xuHHBIH ~ MasATHUK. MaremaTu4ecKkui

MassTHHUK

5.1.3

VYpaBHeHHE  TapMOHUYECKHX  KOJIeOaHMA.
Kunematnueckoe M MHAMHUYECKOE ONUCAHUE

K071€0aTeIbHOr0 IABMKEHHUS

5.14

5.15

[IpeBpalieHre sHEPruM MpU TaPMOHUYECKHUX
kosnebaHusax. CBA3b aMIUIUTY/Ibl KoJeOaHUH
UCXOJHOW  BEJIMYMHBI C  aMIUIUTyJaMu

KoJIeOaHUH €€ CKOPOCTU M YCKOPEHHUS

KomnebarenpHbIit KOHTYD. CBoOOHBIE
AJICKTPOMArHUTHBIC KOJICOAHHSI B HJICATHBHOM
Koje0aTeIbHOM KOHTYpe. AHAIOTUS MEXIY

MEXaHUYECKUMHU n OJICKTPOMAariMTHbIMHA




konebanusmu. Popmyna Tomcona

3aKkoH COXpPAaHCHUS OHCPrun B HACAIIBHOM

>0 K0J1e0aTeIbHOM KOHTYpe

BbIHy)XIeHHbIE ~MeXaHUYecKue KoseOaHMs.

Pesonanc. Pesonancuas KpHuBasl.
>L7 BreinyxacHHbIE JJIEKTPOMAarHUTHBIE

KoJIeOaHusI.

IIepemeHHbII TOK. CunycouanbHbIN
5.18 .

IIEPEMEHHBIHN TOK.

MoOIHOCT EPEMEHHOTO TOKA. AMIUIMTYIHOE
5.1.9 U JEHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U

HaIPSUKEHUS

Tpanchopmarop. I[IpousBoacTBo, mepenava u

notpelieHue NEKTPUUYECKON SHEPIrHUH.

OKOJIOTUYECKUE PHUCKU TpU TPOU3BOJICTBE
>1.10 ANEKTPUUECKOMN SHEPTHUH. KynbTypa

HCIIOJIb30BaHUs AJIEKTPOIHEPTUU B

IIOBCEIHEBHOM JKHU3HU

TexHuueckue  ycTpoicTBa:  ceiicMmorpad,
5.1.11 AIEKTPUYECKUIN 3BOHOK, JIMHUU

ANIEKTponepenay

IIpakTueckue paloTHI. Hccnenoanue

3aBHCHUMOCTH N€pHoJa MalblX KoJeOaHui
£ 110 rpy3a Ha HUTH OT JUIMHBI HUTU U Macchl Ipysa.

HccnegoBanme MNEPpEMEHHOTO0 TOKa B LCIH U3
OCJICA0BATCIBHO COE€TMHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UcTopa

5.2

MEXAHUYECKUE U 5JIEKTPOMAI'HUTHBIE BOJIHbI

Mexanunueckue BOJIHBI, YCIIOBHS
pacnpocTpaHEeHHUsI. [Tepuon. CkopocTb
>21 pacrpocTpaHeHus u JUTMHA BOJIHBI.
[Tonepeunsie ¥ POOTBHBIE BOJHBI
£ 95 NuTtepdepentus " TudpaKIvs

MEXaHNYCCKHUX BOJIH




5.3

5.2.3

5.24

3Byk. CkopocTh 3Byka. ['pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3ByKa

DNeKTpOMarHuTHBIC BOJIHEL. YcaoBust
W3ITYy4CHUS 3EKTPOMATrHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B u v B

JJIEKTPOMArHUTHOM BOJIHE B BAKyyme

5.25

5.2.6

5.2.7

CaoiicTBa DJIEKTPOMArHUTHBIX BOJIH:
OTpaXCHUE,  TPEJIOMIICHHE,  IOJSpU3aINs,
mudpakuus,  uHteppepenuus.  CKopocTh

SJICKTPOMArduTHBIX BOJIH

Hlkana AIIEKTPOMArHUTHBIX BOJTH.
[IpumeHeHHe HIIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY

[TpuHIMOBI  PagUOCBA3M H  TEJICBHICHHUS.
Paaguonokarnus. DJEeKTpOMarHuTHOe

3arpsA3HEHUE OKPYKAOLIEH CPeJIbl

5.2.8

5.3.1

TexHudyeckne  yCTPOWCTBA:  MY3BIKAJIBHBIC
MHCTPYMEHTBHI, yJIbTPAa3BYKOBasi AMATHOCTHKA B
TEXHUKE U MEJIULIUHE, pajgap, paIuonpuEMHUK,
TeJIeBU30D, aHTeHHa, TesnedoH, CBU-neun

OIITUKA

[IpsimosMHEHOE paclpOCTpPaHEHHUE CBETa B

oxHOpoaHOM cpene. JIyd cBera

5.3.2

5.3.3

5.34

OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
ITocTpoenue n300paxeHHIt B IIIOCKOM 3epKajie
ITpenomnenue cBeTa. 3aKOHBI MPETIOMIICHHS CBETA.

AOCOIIIOTHBIN TTOKa3aTellb MMPEIOMIICHUA

IlonmHoe BHyTpeHHee oTpakenue. [IpenenbHbIi

YT'OJI MMOJIHOT'O BHYTPECHHETO OTPAKCHUA

535

5.3.6

Hucnepcusi cera. CiloxHBIA cocTaB 0enoro
cBerta. [lBer

CoOuparoniie W pacceuBaOlIUe  JUH3BI
Tonkass 1nuH3a. @DOKYCHOE pAcCTOSHHE U

OINTHYECKas CHia TOHKOH JIMH3BL. HOCTpOCHI/Ie




M300paskeHHi B COOHMPAIOIINX u
paccenBaronux JnH3ax. DopMmyna TOHKOM

JIMH3BI. Y BeNUUeHHE, JaBacMoe JTUH30HM

5.3.7

5.3.8

5.3.9

IIpenensl NPUMEHMMOCTH I'€OMETPUYECKOU

OIITHUKH

HNuTtepdepennus CBeTa. Korepentnsie
HCTOYHUKH. YcmoBus HaAOIIOICHUS
MaKCUMyMOB u MUHHUMYMOB B
UHTEpPEPEHITMOHHON  KapTHHE OT  JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HICTOYHUKOB

Hudpakmus ceera. JudpakiuonHas pemeéTka.
YcnoBue HaAOMIOACHUS TJIABHBIX MaKCHMYMOB
[Py NAJEHUU MOHOXPOMATHYECKOTO CBETa Ha

TU(PPaKIMOHHYIO PEIETKY

5.3.10

5.3.11

HOJ'I?IpI/I?»aI_II/IH CBCTa

TexHuueckue  ycTpoilcTBa:  OuYkM, Jyna,
doroanmapar,  NPOCKIMOHHBIA  ammapar,
MHUKpPOCKOII, TEJECKOIl, BOJIOKOHHAs OITHKa,

TU(PaKIMOHHAS PEHIETKA, TIOISIPOU]

5.3.12

IIpakTrueckue paboTHL. N3mepenune
nokaszatenst —npenomiieHus.  MccnenoBaHue
CBOMCTB M300pakeHuit B muH3ax. Habmonenue

JAUCIICPCHUU CBCTA

RJIEMEHTGHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

I'paHuubl  OPUMEHMMOCTH  KIIACCHYECKOU
MEXaHUKH. [Toctynatet TEOPUH
OTHOCHUTEJIBHOCTU: HMHBApUAaHTHOCTb MOIYJIS
CKOPOCTHM CBE€Ta B  BaKkyyme, IPUHLUI

OTHOCUTEJILHOCTA DHUHIIITEHHA

OTHOCUTENHLHOCTD OOTHOBPEMCHHOCTH.

3aMe)1J'ICHI/IC BPEMCHU U COKpPAIICHUC AJIMHBI
9HCp1"I/IH " UMITYJIBC CBO6OI[HOﬁ YaCTHUIIbI

CBsI3p MacChHl ¢ 3Heprneﬁ n HUMIIYJIbCOM

cBOOOMHOM  YacTHIIBL. DHeprusi  TMOKOs




¢BOOOIHOM YaCTHULIBI

KBAHTOBAS ®U3NKA

7.1

7.2

BJIEMEHTBI KBAHTOBOU OIITUKU

711

®otonsl. Dopmyna Ilnanka cBA3M SHEpPruu
¢dboTOHA C ero 4acToToi. DHEeprus U UMITYJIbC

¢doroHa

7.1.2

OtkpeiTe u wuccinenaoBanue (Gotodrddekra.
OnEBITEI AT. Croxerosa. 3aKOHEI

dororddekra

7.1.3

VYpaBuenue OiiHmTeliHa g GoTodddekra.

«Kpacnas rpanuna» porosdpdexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIeOGenera

7.15

XUMHYECKOE NEHCTBUE CBETA

7.1.6

721

TexHuueckue  ycrpolicTBa:  (DOTOIIEMEHT,

(bOTO,Z[aT‘H/IK, COJIHCYHasd 6aTape51, CBCTOOUO]

TPOEHUE ATOMA

Monens aroma Tomcona. OnwiTel Pesepdopaa
10 UCCJIEIOBAHUIO CTPOSHUS aToMa.

IInanerapnas mozens aroma

7.2.2

7.2.3

724

[Toctynatel bopa. M3nydeHne W mOTJIONIEHUE
(GOTOHOB TMpuU Mepexoje aromMa C OJHOI0
YPOBHSI DHEPrUU Ha JIpPYyrou. Buael CIIEKTpOB.
CriekTp ypOBHEH SHEPrUM aTOMa BOJOPOa
BosHOBBIE cBOMCTBa yacTthll. BomHbel e
bponnsa. KopnyckynsipHO-BOJHOBOM Ayaiau3M.
Judpaxius >1eKTPOHOB Ha KPHUCTAJLIax

CnoHTanHoe U BBIHY>KACHHOC HU3JIYyYCHHC.

YeTpoilcTBO ¥ MpUHIUT PabOTHI Jiazepa

7.2.5

TexHUuUecKkne  YCTPOMCTBA:  CIEKTPaJIbHbBIN
aHanmu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIN

KOMIIBIOTEP

7.2.6

[TpakTnueckue paboTHI. Habmronenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO




7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

Metonpl  HaOMIOJEHHUS M PETUCTpaluU

SJIEMCHTAPHBIX YaCTHUI]

OTkpbiTHE PaIMOAKTHBHOCTH. OnbITHI
Pesepdopna 1o  ompemeneHuro  cocraBa
paanoakTUBHOTO M3nydeHus. CBoicTBa anbda-,
Oera-, raMMma-u3ITy4eHHs. Biusnue

PaauOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MBbI

OTkpbITHE NPOTOHA W HeWTpoHa. HykioHHas
Mozenb sipa ['eitzendepra — MBanenko. 3apsia

sapa. MaccoBoe 9ncio sapa. H3oToms!

Anbda-pacniaz. DNEKTPOHHBIA U MTO3UTPOHHBIH
Oera-pacrnas. ["amma-u3nyuenue. 3aKkoH
paZi0aKTUBHOTO pacmaja

OHeprus CBSI3U HYKJIOHOB B sjpe. fnepHble
cuibl. Jledekt Maccel sapa

Snepusie peakiuu. [lenenue u cuHTE3 SAEP
Snepusiii peaktop. TepMosiaepHBI CHHTES.
[IpobnemMbl W TEpPCHEKTHBBI  SACPHOU

OHCPI'CTUKH. DKOJIOTHYECKHE ACIICKTHI

SJIEPHON DHEPTETUKH

7.3.8

DneMeHTapHbIe YaCTHULIBI. OTkpbITHE
MIO3UTPOHA. DyH1aMEHTaIIbHbIE

B3aUMOJICUCTBUA

7.3.9

7.3.10

8.1

TexHu4eckne ycTpouCcTBa: JO3UMETP, KaMmepa
Bunbcona, siaepHslit peakTop, aToMHas bom0a
[TpakTuyeckue pabothl. MccienoBanue TpekoB
qacTull (110 TOTOBBIM (poTorpadusim)
OJIEMEHTBI ACTPOOU3NKU

Bun 3B&3gHoro Heba. Cos3Be3nus, spKue

3Bé3)II)I, IIaHETBI, UX BUIUMOEC JIBUKCHUC

8.2

Comueunass cucrema. llmaHeTsl  3eMHOM
rpynnbl. [[JTaHETBI-TUTAHTBI U UX CIIYTHHUKH,
KapJ'II/IKOBI)Ie IIJIAHCTHI. MaJ'II)Ie TCJIa

COJIHEYHOU CUCTEMBI




8.3

8.4

8.5

8.6

8.7

8.8

Comnnue, dorochepa u armocepa. ConHeunas

aKTUBHOCTH
Ucrounuk sneprun CosiHIA U 3BE3NT

3BE3/IbI, UX OCHOBHBIC XapPAKTEPUCTUKU: Macca,
CBETUMOCTb,  paguyc,  TeMIeparypa,  MX
B3aMMOCBsI3b. JluarpaMma «CreKTpalibHbIN Kiace
— CBETHUMOCTb. 3BE31bI TJIaBHOM
MOCJICIOBATEIFHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTD» IS 3BE3] TJIaBHOM

OCICA0BATCIIBHOCTU

Buytpennee crpoenue 3BE3a. CoBpeMeHHbIE
MIPEJICTABIICHUS O TIPOUCXOXKICHUU M 3BOJIOIIMU

CounHiia ¥ 3Bé37. DTallbl )KU3HHU 3BE3]

Mneunsiii  Ilyte — wHama  [amakTuka.
CrnupanbHas CTpYKTypa ["anaktukw,
pacnpeneneHue  3BE31, raza U IbUIM.
ITonoxxenne u neuxenne Connua B ['anaktuke.
[Inockas W cdepuyeckas  TOJICUCTEMBI

["amakTukn

Tunel ranaktuk. PaguoranakTUKH U KBa34aphl.

YEpHbIe ABIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas. Pacmmupenue Bcenennoil. 3akoH
Xab6na. Pazberanme ramaktuk. Bospact u
paauyc BcenenHoi, Teopust bosboro B3psIBa.
Mogene «ropsiuert Bceenennoi». PennkroBoe

U3Iy4eHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
Meraranaktuka. Hepeménnsle  npoGsiemsl

aCTPOHOMHUHU
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