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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMI K pe3ylbTaTram
OCBOEHHMSI OCHOBHOM 00pa3oBaTeNbHOM Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakke c ydy€roM QenepanbHONM pabouell mporpamMmbl BOCHHMTAaHUS U
KOHIICTIIIMM TpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccniickon Denepanuu, peannu3yoImux OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxca 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESITEILHOCTHOTO
nonaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim OGPI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, IPEIMETHBIM M METANpEeIMETHBIM pe3yJbTaTaM
oOy4eHMsI, a TAKXE YYHMTHIBAET HEOOXOIMMOCTh peaJu3alld MEXIPEIMETHBIX
CBA3€H (PU3UKU C €CTECTBEHHO-HAYYHBIMU Y4Ye€OHBIMM mpeameTraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM HM3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro OOLIEeTro
o0pa3oBaHMsl, TUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHHUPYEMBIE PE3YIbTAaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTATHI MO roJjaM 00yUYeHHUS;

e cozepaHue yueOHOro npeamera «Pu3nkay 1o rogaM o0y4eHusl.

dusuka Kak Hayka O HamOojee oOLIMX 3aKOHaX MPHUPOAbI, BBICTYyNas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu’ 00 okpy»katoiieM mupe. LIkompHBIN Kypce (GU3UKH — CHCTEMOOOpa3yoImuii
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IPOLECCOB M SBJICHUM, H3y4aeMbIX XHMMEH, OHOJIOTHEH,
¢usnueckoii reorpadueld U actpoHomuen. Mcmonb3oBaHWEe W AKTHBHOE
OpUMeHEHUuEe (U3MYECKUX 3HAHUW  ONpelensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOIM B cdepe SHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IIOJIy4eHMs] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMH CBOWCTBAMM U JPYTHUX.
N3ydyenne Qu3MKu BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OO0y4aroumxcs, B (OpMHUpPOBAHUE YMEHUI NPUMEHSTH
HAy4YHbIN METO] TO3HAHUS [IPU BHITIOJHEHUU UMHU YUYE€OHBIX UCCIEAOBAHUIA.

B ocHOBy Kkypca (u3uku A YpOBHS CpeAHEro oOuero ooOpa3oBaHUsA
NOJIOKEH PAN HMAEH, KOTOpblE MOKHO pPACCMATPUBATh KaK MPUHLUIIBI €ro
IIOCTPOCHMS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoesa cenepanuszayuu. B COOTBETCTBMU C HEW Marepuan Kypca (U3UKU
o0beaMHEH BOKpYr (Qu3nueckux Teopuid. Begymmm B Kypce sBisieTcs
(dbopMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUM, BEILECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanusauus NIpeanonaraeT HCIOJIb30BaHNE
T'YMaHUTApHOTO TOTEHIMana (U3MYECKONl HAayKd, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzuku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMU TIPOOIeMaMH.

Hoess npuxnaomoit  nanpasenennocmu. Kypc ¢dusukum npeamnosnaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
VU3YyYEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEACTBOM BBEICHHUS DIIEMEHTOB
COJepKaHusl, TMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHHKU M TEXHOJOTHW, a TaKkKe OOCYXIECHHS
npo0JieM palMoOHAIBHOTO MPUPOIOTOIB30BAHMS U 9KOJIOTMYECKONW O€30MaCHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CPEIHEro OOILEero
oOpa3oBaHus ABJISAIOTCS (pusmueckue teopun (HhopmupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NpPHUpPOjAE, TIpaHULAX
OPUMEHUMOCTH TEOPUH, I ONMUCAaHUS €CTECTBEHHO-HAyYHbBIX SIBJICHUH U
IIPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (PM3HKH pealu3yeTcs Mpexse
BCEro 3a CU€T OpraHu3aliy SKCIEPUMEHTAIBHOU NIEATeIbHOCTH 00YyYaroluXxcsl.
st Ga3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHUCTEMbI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX O3KCIEPUMEHTOB M JAOOPaTOpHBIX paldorT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OONIUN CIHCOK YUCHHUUECKUX
NPaKTUYECKUX palboT. BhiieneHrne B yka3aHHOM IepedyHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JUJIi KOHTPOJSI W OLUEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOTO TMpollecca MCXOJsd U3 OCOOCHHOCTEW IJIAaHUPOBAHUS U
ocHalleHus kabunera ¢usuku. Ilpu »3TOM oOOecrneunBaercss OBIaZEHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIICIOBAHMUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

Bonbiioe BHUMaHHWE YIEISETCS PEHICHUI0 PAacdyE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM uIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3MUECKON MOJIENBIO, TO3BOJISAIONINE TPUMEHSTh U3yUYeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OAHOrO pas3lena Kypca, TaK U UHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. /[ KayecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJIAIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MYECKHUX SIBJIEHUM M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MYECKOM MOJAENU IS CUTYallMH MPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPIOC COO k marepuaibHO-
TEXHUYECKOMY OO€CTeueHni0 y4dyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
($U3MKHU Ha YpOBHE CpEIHEr0 00IIero 00pa30BaHus JOIKEH U3y4aThCsl B YCIOBHUIX
OpEeIMETHOr0 KaOMHeTa (PU3WKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYYHOro Iukjaa. B kaOuHeTre (U3UKHU JOKHO OBITh
HeoOXoMMoe JabopaTopHOE O0O0OpYIOBaHME [Jisi BBIMOJIHEHUS YKAa3aHHBIX B
nporpamme no (pu3nKe y4eHHYEeCKUX MPAKTHUYECKUX PadoT M IEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHCTpallmoHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHWHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
MEPEUMCICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTpAIMi Jis
UCCIIEIOBAHUSA  M3Y4YaeMbIX SIBJIEHUM M  TPOLECCOB, HSMIUPUYECKUX U
(GbyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpynOBaHME IS YUYCHUYECKHX TMPAKTHYECKUX padoT
dopmupyeTcsi B BHJ€ TEMaTHYECKMX KOMIUIEKTOB M OOECHEUYMBAETCS B PAacuere
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcd. TemMaTHYecKhe KOMILIEKThI
1ab0paToOpHOro O00O0PY/IOBaHUS JAODKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CHCTEM B BUJE LIU(PPOBBIX J1aOOpaTOPHI.

OCHOBHBIMM LIENIAMH U3y4€HUS (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJICHHS OOYYAIOMIMXCS K Hay4YHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUS U (popMUpOBaHUE
HCCJIEI0BATEIHCKOI0 OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHUpOBaHME HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3ylibTaTa H3Yy4YCHHUS
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMmMeHUH OOBSACHATH SBJICHUS C HCIOJb30BAHUEM
bu3rUecKnX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (PU3UKHU NJI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

Joctkenue 3TUX Lieneid o0ecrneurnBaeTcsl peluieHueM CIeIyIoluX 3a1a4 B

npolecce u3y4eHus Kypca (U3UKU Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:



e mpuodOpeTeHue CHUCTEMBI 3HAHUU 00 [0[011170'¢ bu3nYeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIDHYIO  (PU3HUKY, JJEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKYy U
AJIIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKHE 3HAHUS  JJIs
OoOBsICHeHUsS (DU3UYCCKUX SIBJICHUH B TPUPONE W JUIA TNPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUS PAa3TUYHBIX 3a7a4 C SBHO 3aJlaHHOUN
(Gu3nyecKo MOJENbpl, 3a/ay, IOAPa3yMEBAIOLIUX CAMOCTOSTEIBHOE
co3iaHre PU3NYECKOr MOJIeNU, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHHE (U3MYECKUX OCHOB WU MPHUHIMIIOB JIEUCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMUECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
(bu3MUeCKUX HKCIEPUMEHTOB, aHAJIW3a M HMHTEpIpeTaluu HUHQPOPMAIINH,
OIpEIETICHUS] IOCTOBEPHOCTHU MOJIYYEHHOT O PE3YJIbTATA;

e CO3[IaHUE YCIIOBH JIJISl Pa3BUTHUS YMEHHI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JAEATEIBbHOCTH.

Ha wu3yuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBaHus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraempiii B mporpamMmme Mo (U3MKE MepeyeHb J1abopaTOpPHBIX U
NPAKTUYECKUX padOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM WHIUBHUIYATBHBIX
0COOEHHOCTEN 00yYaroIuXxcsl.



COJEPXAHME OBYYEHUA
10 KIJACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'0 MO3HAHMS

®usnka — Hayka o mnpuponae. HayuHble mMeTonbl NMO3HAHUS OKPYKAKOLIETO
mupa. Poib 3KCniepuMeHTa U TEOpUM B IPOLECCE II03HAHUA IPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MopaenupoBanue (Gu3NYECKUX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
duznyeckre 3aKOHbl U TEOpUH. ['paHULIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorople M LUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JABMKCHUS.
Cucrema orcuéra. TpaekTopus.

ITepemernienne, CKOpocTh (CpemHsiE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOpPEHHE MaTepUuaIbHOM TOYKH, WX MPOEKIIMU Ha OCU CHCTEMBbI KOOpIUHAT.
CiioxeHue nepeMeIneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkeHHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpE€HHS, MyTH U [epeMelleHUs
MaTepuaJIbHON TOYKUA OT BPEMEHH.

CBoOoaHOe najzieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBWkeHue. J[BMKEHHE  MaTepuaJbHOW TOYKM IO
OKPYHOCTH C IMOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TUHEUHAS
ckopocTs. [lepuona u yactora obpaimienus. [{leHTpocTpeMuTeILHOE YCKOPEHUE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETD,
JIBWKEHHUE CHAPSAO0B, LEITHBIE U PEMEHHBIEC MTEpEaavu.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUETa, WILTIOCTPAIUSl KUHEMATUUECKUX XapaKTEPUCTUK
JBUKCHHS.

[IpeoOpa3zoBanue TBUKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM IIPOCTPAHCTBE.

Habmronenne ABWKEeHHS Tena, OPOIIEHHOrO TMOJA YIioM K TOPU3OHTY H
TOPU30HTANIBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenue ckopocTy Ipu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yueHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEIEIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOMICHHUS MEXKAY NYTSMH, TPONUJCHHBIMU TEJIOM 3a
MIOCJIEIOBATENIbHBIE PABHbIE NPOMEXYTKH BPEMEHHM I[IPU PABHOYCKOPEHHOM
JIBUYKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapyKa B BI3KOU KUJIKOCTH.

N3yuenne nBuxeHus Tea, OpOIIeHHOT0 TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IU1sl MaTepuaibHOM TOUKU. Tpetuil 3akoH HproTOHA 1J1s1 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buasl Tpenust (mokosi, CKoabxkeHus, kauenus ). Cumna tpeHusi. Cyxoe
Tperune. Cuiia TpeHHUs! CKOJIBKEHHS U cuila TpeHus mokosi. Koaddunuert tpeHus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJAa B KUJKOCTH UJIU rase.

[TocTynarensHOE U BpalllaTelbHOE JIBHKEHHUE a0COIIOTHO TBEPAOIrO TENa.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECUSA TBEPAOIrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOAIIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnEe nHEPIUN.

CpaBHeHHME MacC B3aUMOJIEMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MaJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWII YNIPYTOCTH, BO3HMKAIOIIUX B INPYKHUHE U
pPe3HOBOM 00pasile, OT ux AedopMaluu.

UccnenoBanne yclioBHI paBHOBECUS TBEPAOTrO TENa, HMEIOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
NmMmnynbc cuibl U U3MEHEHHE HMITyJIbCa TENd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOW SHEPTIUU.

[TorennuanbHas DHEPTUS. [TorennuanbHas DHEPIUs YIIPYro
nepopMHpOBaHHON  mpykuHbl. [loTeHIManbHas  SHeprus Tena  BONM3U
NOBEPXHOCTH 3EMIIH.

[loTenmnuanbHple W HEMOTEHIMaNbHble  CWiIbl.  CBA3b  pabOTHI
HEITOTEHIHAJIBHBIX CUJI C HM3MEHEHHEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuuecKkne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHUMAIBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIBI C M3MEHEHHEM MEXAaHUYECKOW SHEPTUu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MogekyasipHas GU3MKa U TEPMOJAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3usa. Xapakrep ABUKEHUS W
B3aUMOJIECTBUSA YACTUL] BelIeCTBA. MOJENU CTPOEHHUS Ta30B, KUIAKOCTEU U
TBEPABIX TEJ U O0BSCHEHHUE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojelneld. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Llenbcus.



Mopens  wupeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpHM HJEabHOro rasza. AOCONIOTHas TeMIepaTypa Kak mepa
CpeaHe KMHETHMYECKOW SHEPruM TEIUIOBOrO ABMKEHUsA dvacTul] rasza. lllkanma
temneparyp KenpBuHa. 1'a3oBbie 3akoHbBl. YpaBHeHue MeHnneneeBa—Kianeipona.
3akoH [lanbroHa. M30mpoliecchl B UI€AIbHOM Ta3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mpencTaBieHue H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIlecTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUI.

OmnbIThl 110 U PY3UN )KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogpuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mopenb, HILTIOCTPUPYIOIIAS TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS HJACAIBHOrO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY IapamMeTpaMu COCTOSIHHS Pa3pEKEHHOIO
rasa.

Tema 2. Ocnoebl mepmoouHamuKu

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEpPrusi TEPMOJUHAMUYECKOU
CUCTEeMBI U coco0bl €€ n3meHenus. KonnuecTBo TerioThl U pabota. BHyTpeHHss
SHEPrusl  OAHOATOMHOIO  HWJCAJBbHOrO0  rasa. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCHHUE. Y IeTIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBo TEIIOTH NpH TEIIONEpeaaye.

[lonsitue 00 anuabatHoM mipouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3omnpoueccaM. ['paduueckas
UHTEpIpeTalus paboThl rasa.

Bropoii 3akon TepmoaunHamuku. HeoOpaTuMocTh MpoIieccoB B MPUpPO/IE.

TeroBpie  MamuHbl.  [IpuHIUNBI ~ AEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KoadduuueHt mnose3Horo
neiictBus TtersioBot mammebl. [ukn KapHo um ero xodgduiMeHT Moie3Horo
JEHCTBUS. DKOJIOTUUECKHE MPOOIEMBI TETUIODHEPTETUKH.



TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHET0 CropaHusi, ObITOBOIN XOJOAWIbHUK, KOHIAUITMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH JHEPruu Teia NpPH COBEPUICHHWU PaOOTHI: BBLIET
npoOKu u3 OYTBUIKM TIOJ JEWCTBHEM C)XATOro BO31ayXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpAIIu).

N3MeHenne BHyTpeHHEH SHEPTUH (TeMIIepaTypbl) Tena Mpu Teruionepeaaye.

OmpIT 1O anuabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOIO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwecmea. Pazosvie nepexoonl

[TapoobOpa3oBanue u KoHJeHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HaceimeHHwsld map. YaenbHas TeEIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPOINHS CBOWCTB
kpuctaioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lmaBienune u
KpUCTAIA3aIMs. Y IenbHas Terriora miasieHus. CyomuManms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHu4yeckre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETp H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOIMU IMOJTYyUYECHHUs] COBPEMEHHBIX MaTEpHUalioB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenne HarpeBaHus U IJIaBJICHUS! KPUCTAILNTIMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaJIOB.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mepenre 0THOCUTEIHLHON BIIAXKHOCTU BO3/yXa.

Pasznen 4. dinekTrpoauHaMuka
Tema 1. dnexkmpocmamuxa
Onextpuzanusi Tell. OJIEKTpUYECKU 3apsan. JlBa BHIA DIIEKTPUYECKUX
3apanoB. IIpOoBOAHUKH, IOUAIIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOr0 3apsa.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToYedHBIN ANEKTpUYECKUI 3apsi.
Onektpuueckoe mnone. Hampsoxk€éHHOCTh  anekTpuueckoro mois. IIpuHoun



CYIEPIIO3ULIAN BJICKTPUUYECKUX MOJIeH. JIMHMM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocrarnueckoro  mois.  I[lorenmuman.  Pa3HocThb
MOTEHIUAN0B. [IpOBONHMKM W JMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHieHcaTop. DIEKTPOEMKOCTh MIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTaTHUYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIBHBIN aniiapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaJH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JTUAIEKTPUUIECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIeHCaTopa.

Vuenuueckuii skcnepumenm, 1abopamoprule pabomuwl

N3mepeHne 3neKkTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

ONEKTPUUECKUM TOK. YCIIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspxkenune. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBJIICHUE. Y IEIbHOE COINPOTUBJICHUE BEILECTBA.
[TocnenoBaTenpHOE, NapaJuIENbHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PabGora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoHOCTh
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIIAsA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axoH Oma /11 OJIHOM (3aMKHYTOM) 3JIeKTpuyeckol nenu. KopoTkoe 3aMbIKaHHe.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPIABIX  METAJIOB.  3aBHUCHUMOCTh
CONPOTUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX IMYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas u MpUMeECHas MIPOBOJIUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE IPHUOOPHI.

ONEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALINS. DJIECKTPOJIH3.



DIIEKTpUYECKAM TOK B Tra3ax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckne YCTpOMCTBA UM NPAKTUYECKOE MPUMEHEHHUE: aMIepMETp,
BOJILTMETP, pPEOCTaT, HWCTOUYHMKU TOKA, OJJIEKTPOHArPEBaTElIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPBI U POTOPE3UCTOPHI, TTOTYITPOBOAHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIIAIY MTONIEPEYHOT0 CEYEHUs U MaTepuaa.

CwmenaHHoe COeIMHEHUE ITPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBHCUMOCTb COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTh BO31yXa.

OHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3mepenue 35IeKTpOABMKYIIEN CHIIbI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGntonenue snekrponusa.

MexknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usmku 6a3oBoro ypoBHs B 10 Kjacce OCYyIIECTBISETCS C
YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJI0THH, XUMHH, Teorpadui U TEXHOJIOTUH.

Meosicnpeomemnvle nonamusi, CBSI3aHHBIE C W3YyYEHHUEM METOJIOB HAYyYHOT'O
TIO3HAHWS: SIBJICHUE, HAyYHBIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMBbl ypaBHEHUM, JWHEWHas QyHKIHS,
napabosa, rurnepbosna, ux rpa@uKd U CBONCTBA, TPUTOHOMETpHUECKUE (DYHKIIMH:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MIPOEKIIUU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexanuyeckoe NBIKEHHE B JKMBOUM mpuponae, Auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PABHOBECHE),
BJIEKTPUYECKUE ABJICHUS B )KUBOU MTPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUIAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs IHUCCOLMALIMA,
rajbBaHMKA.

l'eoepacghus: BnaxXHOCTh BO3]lyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHHMs B TEXHUKE, MOJAIIMITHUKH, HCIIOIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATE]Ib BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOM XOJOIMIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsT COBPEMEHHBIX MATEPHUAIOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKas 3allUTa, 3a3€MJICHHE SJIEKTPONpPHOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpeBaTEIbHbIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paszgea 4. DaekrpoauHaMuka

Tema 3. Mazcnummnoe noie. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOmENCTBUME  TMOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1mnone. Bektop MarHuTHOM uMHAyKuuW. [IpuHuomn cyneprno3uuuu
MAarHuTHBIX MojJed. JIMHUM MarHUTHOM MHAYKUMU. KapTWHAa JWHWUNA MarHUTHOU
VHJYKIMH 110JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOe TIOJ€ TPOBOAHHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUH
MAarHMUTHOTO MOJISI JJIMHHOTO MPSAMOr0 MNPOBOJAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT OpcTeaa. BzaumoaeiicTBre NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HamIpaBlieHUE. [[BrKEeHNE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJHOM MarHuTHoOM Iose. PaGora cunsl Jlopenma.

SIBiieHME DIIEKTPOMAarHUTHOM MHAYKIUU. [IOTOK BEKkTOpa MarHUTHOU
UHAYKIAHU. OJEKTPOABWKYIIAs CWIA HWHAYKUHHW. 3aKOH JJIEKTPOMAarHUTHOMU
uHaykunu dapanes.

BuxpeBoe »anekTpuyeckoe molsie. ONEKTPOABIKYIIAs CWia WHIYKIUU B
MIPOBOJHHUKE, TBUKYIIEMCS TOCTYNATEIBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBJIECHME CaMOMHIAYKLIMH. OJEKTPOABWKYILAS  CHJa
CaMOMHIYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUuTHOE TOJIE.

TexHu4yeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TOCTOSHHbIE
MAarHMThl, JJEKTPOMArHUThl, 3JICKTPOABUIATENb, YCKOPUTEIU 3IIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUU MAarHUTHOTO MOJISL.

B3aumoperictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME BIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBwiio Jlenna.

3aBHCUMOCTD JJICKTPOABIXKYIIEH CUJIBI MHIAYKIIMA OT CKOPOCTH MU3MEHEHMS
MarHUTHOT'O ITOTOKa.

SIBiIeHME CAaMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHvle pabonivl

N3ydyeHrne MarHuTHOTrO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KONEOAHUA

KonebarenpHast  cucrema. CBOOOIHBIE  MEXaHHUYECKHME  KOJIcOaHUS.
[Mapmonnyeckue konebanus. [lepuon, vacrora, ammiuryaa u asza KojieOaHUH.
[IpyxvHHBIN MassTHUK. MaTremMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
koneOanuit. [IpeBpailieHre 3Heprun MNpyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCAIbHOM KOJeOaTeNTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
AJEKTPOMArHuTHBIMUA Konebanusmu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPI'uM B UJCaTbHOM KOJie0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaroumx KoyueOaHusX. BbIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pesonanc. BeiHy X 1€HHBIEC 37IEKTPOMArHUTHBIE KOJIEOAHNUS.

[lepemennsiii TOok. CUHYyCOMIAIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOIO TOKA. AMIUIMTYAHOE M JEHUCTBYIOIIEE 3HAYECHUE CHUJIBI TOKa U
HaIPSAKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTPEOICHUE AIEKTPUIECKOM
SHEPIruM. JKOJOTMYECKHE PUCKHU TMPHU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
WCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHu4yeckre yCTpOHCTBAa M IMPAKTUUYECKOE IMPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTMHUHU JIEKTpOIepeay.

Jemoncmpayuu

HccnenoBanre mapaMeTpoB KoieOATeNnbHON CHUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTUYECKUN MAsSTHHUK ).



Habmronenue 3aryxaromux KojaeOaHuu.

UccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGntonenue pesonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSXKEHUSI OT BPEMEHU) s
AJIEKTPOMArHUTHBIX KOJeOaHUM.

Pe3onanc mnpu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpPA, KATYIIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopenb JIMHUU 3JIEKTPOIEPEIaUH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

WccnenoBanne 3aBUCUMOCTH MepUoa MajbIX KOJeOaHUM Ipy3a HA HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

WccnenoBanre MEpEMEHHOrO0 TOKa B LEeNM W3  IOCJIEAO0BATEIBHO
COCIMHEHHBIX KOHEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMaAHUMHbLE B0JIHbL

MexaHuueckue BOJIHBI, ycioBHsl pacnpoctpanenus. Ilepuon. CkxopocTb
pacripocTpaHeHuss W JyiMHa BoJHbl. [lomepeyHble W MOPOJOJIbHBIE BOJIHBI.
Nurepdepenius u nudpaxiys MexaHU4ECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanusa BexktopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MpeIoMIICHUE, MoJspu3aius, Audpakius,
unTepdepenims. CKOpocTh AJIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMAarHUTHBIX BOJIH. [IpuMeHEHNE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHLIMTBI paguoCBs3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJAbTPa3BYKOBas JAUArHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OGpazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHHK 3BYKa.

HaGntonenue orpakeHus: M MPeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnn u qudpakiin MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

Habmronenne cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJIEOAHUH.



HccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXKEHHUE,
npesioMIIeHHUE, Mosipu3anus, udpakuus, MHTeppepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
onHOpoaHOM cpene. JIyd cBera. TOUEUHBINM HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCONIOTHBIN IMOKAa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrom IOJIHOTO
BHYTPEHHET0 OTPaKCHHUSI.

Hucnepcust ceera. CinoxHbIN coctaB Oenoro ceera. L[Ber.

CobOuparomiue u pacceuBarolmve JuH3bL. ToHkas mauH3a. DoOKycHOE
pacCTOsIHME M ONTHYECKas cuja TOHKOM JuH3bl. llocTpoeHue wn3o0OpaxkeHuwil B
coOuparonmx 1 pacceuBaromux JnH3ax. DopMysna TOHKON JIMH3BI. Y BEIUYEHUE,
JaBAEMO€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBast ontuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUS MaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX CUH(]Aa3HBIX KOTEPEHTHBIX HICTOYHUKOB.

Hubpaknus cBera. JudpakinmoHHas pemérka. YCiIoBUE HAOIIOACHHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBeTa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckre yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TUPPAKIIMOHHAS PELIETKA, TTOJISAPOUI.

Jlemoncmpayuu

[IpsAMonuHENHOE pPaCHpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTtuyeckue npruOOopBkl.

[TonHOE BHYyTpEeHHEE OTpakeHHE. Moellb CBETOBOAA.

UccnenoBanre cBOMCTB N300paKeHUH B TUH3AX.

Mopenu MUKpOCKoOMa, TEIECKONa.

Habmonenue natepdepeHunn crera.

Habmonenue nudpakiuu cBera.

Habmronenune nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyyenue criekTpa ¢ NOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HalGnronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomol



N3mepenue nokazaTenst NpeaoMIICHUS CTEKIIA.
UccnenoBanuie CBONCTB U300paKEHUI B JTUH3AX.
Habmonenue nucnepcuu cBera.

Paspaes 6. OcHOBBI ClIeLIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
I'paHuIBI  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymarel
CIIEIMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU M COKpAICHHE
JUIMHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p MaccChl € SHEPIUEH U UMITYJIbCOM PEATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Paszpnen 7. KBanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u 3HEPTUN HOTOHA C €T0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.
OtkpeiTe u uccnenoBanue Goroadpdexra. Onbitel A. I'. CToneroBa. 3aKOHBI

dororddexra. YpaBuenue DitHmreitHa mis dorodddexra. «KpacHas rpaHuUIa»
dotoaddekra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckne yCcTpOWCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuK, cojiHeuHast 6aTapesi, CBETOIUO.

Jlemoncmpayuu

®otorddexT Ha YCTaHOBKE ¢ IMHKOBOM MJIACTUHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbITel Pesepdopna 1mo paccesHHIO o -4acTHIL.
[Inanerapnas mopens aroma. Iloctymarel bopa. M3nydenue wu mormnomieHue
(GOTOHOB TpU Tepexojie aTroMa C OJHOTO YPOBHS SHEpPruu Ha Apyrou. Buis
criekTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoiuis. KopryckynsipHO-BOIHOBOMR
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPajIbHbIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenune nuHelyaThIX CIEKTPOB U3ITYUCHHS.

Jlazep.

Vuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

Habmonenue nuHeyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHUs sjapa. OTKpeITHE
panuoaktuBHOCTH.  OmbiThl  Pe3depdopaa 1o ompeneneHuro  cocTaBa
paauoakTuBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-uU3Iy4dCHHUS.
Bimsinne paamoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. Mzoronsl.

Anbda-pacnian. ONEKTpOHHBIM M TO3UTPOHHBINM Oera-pacnan. [amma-
U3JIy4eHHE. 3aKOH paJlMOaKTUBHOIO pacnaja.

DHeprusi CBsA3M HYKJIOHOB B sifipe. A nepHbie cuibl. [ledekt maccsl sapa.

SnepHble peakuuu. JleseHue u cUHTE3 SA€EP.

Anepneiii peaktop. TepMosmepubiii cuHTe3. I[IpobiieMbl M MEPCIICKTHBBI
AJIEPHOM SHEPTETUKHU. DKOJIOTMYECKHUE aCIIEKThI IEPHON SJHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIUN AIIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHbIe B3auMOeHCTBUS. EMUHCTBO hu3nueckoi KapTUHBI MUPA.

TexHu4yeckne yCTpOWCTBA U MPAKTUYECKOE NIPUMEHEHHE: NO3UMETP, KaMepa
BunbcoHa, siaepHblil peakTop, aToMHasi boMoa.

Jlemoncmpayuu

CuéT4MK MOHU3UPYIOIINX YaCTHLI.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

HccnenoBanre TpeKOB YacTHUll (M0 TOTOBBIM (OTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTarnsl pa3BUTHUS acCTpoHOMUU. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMH.

Bun 3Bé3nmHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBHKCHHC.

CoytHeyHas cucTema.

Conune. ConHeuHast akTUBHOCThb. McTounuk sHeprum CoyHIIA U 3BE3N.
3BE3/1BI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CHEKTpalbHBIM KiIacc —
CBETUMOCTB». 3BE3IbI TJIABHOM IIOCIEA0BATEIHLHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIAaBHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaIbl >KU3HH 3BE3I.

Muneunsiii [Iyte — nama I'anaktuka. [lonoxenue u nBuwkeHue CoyiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranue rajiakTuk.
Teopust bonbioro B3peiBa. PenukToBOE M3IIydeHHUE.

Macmrabnas ctpyktypa Beenennoit. Metaranakruka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntonenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOKCHUH JIJIsT OTIPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
J1aTy: OCHOBHBIE c0O3Be3aus1 CEeBEPHOro MOIyIIapUsl U IPKUE 3BE3/bI.

Hab6ntonenus B Teneckon Jlynsl, maner, Mneunoro ITyru.

O0o01maroiee NOBTOpeHne

Ponpr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax IesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4HOU KapTHHE MHpPA, pOJib (PU3NUECKON Teopuun
B (GOpPMHUpPOBAHUU TPEACTAaBICHUNA O (U3HUECKOM KapTUHE MHUpPa, MECTO
¢dbu3nyueckoil KapTHUHBI MHUPaA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJIIEHUMN O TIPUPOJIE.

MexnpeaMeTHbIe CBA3M

Nzyuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocyiecTBiseTcs ¢
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHUKH,
OMOJI0TUH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle noHsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: peNIEHUE CHUCTEMBl YPAaBHECHHH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKUMHU HA OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIMMI, NpPU3HAKK TOAOOUSI TPEYTrOJIbHUKOB,
omnpeJiesIeHne IoNaau TUOCKUX GUryp u oobema Ter.

buonoecusa: »nekrpuyeckue SBICHHS B JKUBOW MpPUPOIE, KojeOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKHUE SIBIICHUS B KUBOM MPUPOJE, IEHCTBHE
paaualyy Ha )KUBbIE€ OPTraHU3MBI.

Xumus: CTpPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJIIMYECKAsI CTPYKTYpa TBEPABIX
TeN, MEXaHU3Mbl O0Opa30BaHMsI KPUCTAJUIMUECKOW PEHIETKH, CIEKTPAIbHBIN
aHaJIu3.



l'eocpagusa: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJI€KH MArHUTHBIX DY,
(doTochEMKA 3€MHOI OBEPXHOCTH, MPEACKAa3aHUE 3EMIIETPSICEHUIA.

Texnonoeus: JHWHUM DIIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
JJIEKTPOABUTATENb, WHAYKLIMOHHAS II€Yb, pajxap, PaJUONPUEMHHUK, TEIEBU30D,
anteHHa, teinedon, CBY-meuyb, MPOEKIIMOHHBIM ammapaTr, BOJOKOHHAs OITHKA,
coJiHeyHas Oarapes.



INIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUA IMPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenune ydeOHOro mpenMera «®Duszmka» Ha YPOBHE CPEIHEro OOIIETro
oOpa3zoBaHus (0a30BbIii YPOBEHb) JOJKHO OOECIEUUTHh JOCTUKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yIbTAThl OCBOCHUSI yueOHOro npeaMera «Du3nkay JT0TKHBI
OoTpaxaThb T'OTOBHOCTh M CIOCOOHOCTh OOYYalOUIUXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH MO3WUIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHUMCKOro 0OIIEeCcTBa, pacUIMpEHHE >KU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTH B MPOLIECCE peaiu3allii OCHOBHBIX HANpaBJICHUMN
BOCIUTATEIbHOU AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3ULIMK 00YUaIOIIErocsl KaK akTUBHOT'O U
OTBETCTBEHHOT'O WIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATUE  TPAJUIMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTHYECKHX U
J€EMOKPaTUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEpPECAX TIPa)kKIaHCKOIrO
00II1eCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpPraHU3aIiy;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMA HMHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIUSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K T'YMAaHUTAPHOM U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHMS :

c(hopMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHKEHUSIM
POCCHICKUX YIEHBIX B 00J1aCTH (DM3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBE/ICHHSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JESTEIIbHOCTA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUA:

3CTETUYECKOE OTHOUICHHE K MHUPY, BKIIKOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (pU3n4ecKoil Hayke;



S) TPyA0BOr0 BOCIIUTAHMS:

UHTEpPEC K pa3inuHbIM cepam MpodhecCUOHATBHOU JEATEIbHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynyiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO M caMO00Opa30oBaHUIO B 00JIACTH
(GU3HKY Ha TIPOTSHKEHUN BCCH KU3HM,

6) PK0JIOrH4eCKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKONW KYJIBbTYPhI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa SKOJIOTMUECKUX Mpodiem;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYIKAIOIIEH CpPelle HA OCHOBE
3HAHUS LIeJIeH YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIMpeHre OIbITa JEATEeIPHOCTH JKOJIOTHYECKON HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBUKE;

7) HEHHOCTH HAYYHOT' O NMO3HAHUS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOU [eATEeNbHOCTH, TOTOBHOCTh B MpOLIECCEe
u3ydeHuss (QU3MKH ~ OCYIIECTBJISITh  MPOCKTHYIO M HCCIEAOBATEIbCKYIO
NeSTENbHOCTh UHIUBUIYAIIBHO U B TPYIIIIE.

METAINPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMylIupoBaTh U aKTyaIM3UpPOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENSITh eI MAEATEIBbHOCTH, 3aJ1aBaTh IMapaMETPbl M KPUTEPUU HX
JIOCTIKCHUS,
BBISBJISAITH 3aKOHOMEPHOCTM W MPOTHUBOPEYHMST B  PacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSX;
pa3pabarbiBaTh MJIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHAIM3a UMEIOLIUXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JICATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJIIM, OLICHUBATh PUCKH MOCJICACTBUM ACATEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  PEaJIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TPOOIeM.
ba3oBble nuccienoBare/ibCKue JAeliCTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJOTUEH, KIIOYEBBIMU MOHATHUSMH M METOJAMU
(u3nUecKol HAyKu;



BJIAIETh HaBbIKAMU YUEOHO-HUCCIIEA0BATENIBCKON U MPOEKTHOU JEATEIbHOCTH
B 00s1acTU (PU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJIOB pElIeHUs 3ajad (U3HUECKOr0 COJEpKaHUs, NPUMEHEHUIO Pa3IuYHbIX
METOI0B MO3HAHUS;

BJIAJE€Th BHJAMU JACATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETaliy, MpeoOpa3OBaAHUI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE€ IPU CO3JaHUU YUYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH NIPUUMHHO-CJICACTBEHHBIE CBSI3W M aKTyaJU3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIIOTE3y €€ pEelIeHUs, HAaXOAUThb ApryMEHTHl i J0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3aaBaTh MapaMeTpbl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBaTh IIOJYYEHHbIE B XOJE€ pEUICHWs 3aJauyd pe3yJbTaThl,
KPUTHYECKU OLIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE IPU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh [EPEHOCUTh 3HAaHUSA N0 (HU3MKE B NPAKTUUYECKYIO 0OJACTh
KU3ZHENEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEANIAraTh OPUTHHAIBHBIE MTOIXO0/IbI U PEILICHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

Pa0ora ¢ unpopmanueii:

BJa/IeTh HABBIKAMM MOJyYEHHUS MHPOpMAIUHN (U3MUECKOro COAEpKaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IIOUCK, aHaJIW3,
CUCTEMATHU3ALMI0 U MHTEPIpEeTanui0 WHGOpMAIMU Pa3Iu4HbIX BHIOB U (Popm
NpEICTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OpMALINH;

UCTIOIB30BaTh  CPENCTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTWI B PEHICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aI[MOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBAaHUN OSPrOHOMHUKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI, PECypcocOEepeKeHMs, TMpPaBOBBIX M  ATHYECKUX HOPM, HOpPM
uH(OpPMaIIMOHHOW 0€30MaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOr0 COJAEpXKaHUS B Pa3IUYHbIX (Qopmarax ¢
y4€TOM Ha3Hau€HUs MH(OpPMAIMK U LEIEBON ayIUTOPUH, BEIOMpAsi ONTUMAIIbHYIO
(dopMmy MpencTaBIeHUs U BU3yaIu3aluu.

KoMmyHnKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUSA:
OCYIIECTBISATH OOIIEHWE Ha ypokax (U3UKK W BO BHE-YPOUHOU
NEeSITEeNbHOCTH;



pacro3HaBaTh MOPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud ©W  CMST4ath
KOH()JTUKTBI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HMCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMAaTh U KMCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW M WHIAWBUAYaJIbHOU
paboThI;

BBIOMpATh TEMATHUKY U METOJbl COBMECTHBIX JCHCTBHU C Yy4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJICHA KOJJICKTUBA;

NPUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JIOCTHUKEHHUIO: COCTaBJIATH IUIAH JCHCTBUM,
pacrpenensaTh poid ¢ Y4€TOM MHEHUM YYaCTHUKOB, OOCYXJIAaTh pe3yJbTaThl
COBMECTHOM padoTHl;

OLICHUBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJIOr0 YYaCTHHKA KOMAaHIbl B
001U pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemiaraTb HOBBIE MPOEKThI, OICHWBATh HJEHU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYLIECTBIIATh TIMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYAIUsX, IPOSIBIISATh TBOPUYECTBO U BOOOPaKEHUE, ObITHh HMHUIITMATUBHBIM.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIIATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIaCTH
GU3MKM M aCTPOHOMMH, BBIABIISTH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITETILHO COCTABJISITh TUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHUS MMPAKTUYECKON PaObOThI C yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHUI;

JIaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOUYTECHHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYIUIMA B 001acTH
(bu3HUKHU, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHbI NHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENSIM;

BJaJIeTh  HABBIKAMH  TIO3HABATENbHOM  pediaexkcMu KaKk  OCO3HaHUs
COBEpIIAEMbIX JICHUCTBUM UM MBICIUTENBHBIX MPOILECCOB, HX pPE3yJbTaTOB U
OCHOBAHMUM;



UCIIOJIb30BaTh MPUEMBI peIIeKCHH ISl OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS IO HX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHI JPYrUX TPU aHalu3e pe3yIbTaToB
NESATENHHOCTH;

IPUHUMATh ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTBl JPYrUX TpH aHAJIN3E PE3yIbTAaTOB
NeSITeNHbHOCTH;

NpPHU3HABATh CBOE MIPABO M MPABO APYTHX Ha OIMINOKH.

B mporecce qocTmkeHUs JIMUYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOrPaMMBbI
no Qusuke IS ypOBHA CpeaHero oOmero oOpa3oBaHusl y O0O0y4aromuxcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPETOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKJIIOUYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOILIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM IMOIIMOHAIBLHOMN cephl,
OBITh YBEPEHHBIM B CE0€;

caMOperyJIMPOBaHUs, BKIIOUYAIOIIETO CAaMOKOHTPOJIb, YMEHHE TNPUHHMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTH aJanTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TENH U
yCIeXy, ONTUMHU3M, WHHUIIMATHUBHOCTb, YMEHHE JCHCTBOBATH MCXOJSl W3 CBOUX
BO3MOXXHOCTEH;

OMIIATUH, BKIIOYAIOIEH CTIOCOOHOCTh MMOHUMATh AMOIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €r0 TIPU OCYIIECTBICHWHU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COITMATbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

IHPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh HAa TMPUMEPAX pojib U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAayYHOW KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKON IESITEIbHOCTH JIHOJIEH;

YUUTBIBATh TPAHUIBl TPUMEHEHHUS W3YYEHHBIX (PU3UYECKUX MOJIENeil:
MaTepHualibHasi TOUKa, MHEepIHaIbHasl CUCTeMa OTCu€Ta, a0CONIOTHO TBEPIOE TEIO,
WJICaTbHBIN ra3, MOJIEIM CTPOEHHUS Ta30B, )KUIAKOCTEH W TBEPIABIX TEJ, TOYCUHBIN
AIEKTPUYECKUN 3aps]l IPU pelieHur PU3NUECKUX 3a1ay;



pacro3HaBaTh (pu3nuecKkue SABiIeHUs (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSPHO-KMHETUYECKON TEOpUU CTPOEHHS BEUIECTBA U
ANEKTPOJMHAMUKHN:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MNPSIMOJIMHEHHOE
IBW)KEHUE, CBOOOJHOE MAaJeHHE TeJ, JABIKEHHE 10 OKPYXKHOCTH, HWHEpLus,
B3auMoeicTBue Tei, Au(Py3usi, OpOyHOBCKOE ABIKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJ IPHU HarpeBaHUU (OXJIAXKACHUH), TETJIOBOE
paBHOBecHE, UCHapeHHe, KOHJICHCAIMs, IUIaBJIEHUE, KPUCTAUIM3AIMs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE TABJICHUS I'a3a [IPU €ro HarpeBaHWU B 3aKPHITOM
cocyle, CBSi3b MEXKIYy IapaMeTpaMd COCTOSHUSL Ta3a B  HM30IpoLEeccax,
ANIEKTpU3aLUs TEN, B3aUMOCIHCTBUE 3apS/IO0B;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHHE, UCIONb3Ysl (PU3MUECKHE BEIUYUHBI:
KOOpJMHATa, MyTh, NEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Ja, KNHETUYECKas SHEprusi, NOTEHLUUAIbHAs SHEPIHs, MEXaHUYecKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU MPaBWIBHO TPAKTOBATH
(Gu3MUeCKHil CMBICT HMCHOJIB3YyEMbIX BEJIMYMH, MUX OO0OO3HAUYECHHS M €IUHULIBI,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTrUMH
BEIUYMHAMM;

OMKCHIBATh M3YyUEHHBIE TEIUIOBBIE CBOMCTBA TEl M TEIJIOBBIE SIBICHMUS,
UCTONb3ys (U3NYECKHWE BEJIMYMHBL: JaBJIEHUE Ta3a, TeMIeparypa, CpeaHss
KMHETUYECKAs] SHEPIHsl XaOTHYECKOr0 JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHssl 3Heprus, padbora rasa,
KO3 (UIIMEHT TMOJIE3HOr0 JEWCTBHSI TEIJIOBOIO JIBUraTeNs; MNpPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEJIUYHH, UX
0003HAUYCHUS W EOUHUIIBI, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIIMUMHY C IPYTUMHU BEJTMYMHAM;

OINKCHIBATH U3YUYECHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUA (TIPOIIECCHI), UCTIONB3Ys (DU3NUYECKUE BEIMYMHBI: DJICKTPUUECKHUMA 3aps/l,
ANEKTPUUECKOE I0JI€, HANPSKEHHOCTD MOJIs, MOTEHIUAJ, Pa3HOCTh NOTEHIIMAJIOB;
Opy ONWCAHUM MPABWIBHO TPAaKTOBaTh (PU3MYECKUNA CMBICH HCHOJIb3yEMbIX
BEIUYMH, UX OOO3HAUEHUS U EIUHUIIBI; YKa3biBaTb (POPMYIIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEJIMUHUHY C IPYTMMH BETMUMHAMU;

AHANIM3UPOBATh (PU3NYECKHE MPOLECCHl U SIBJICHUS, UCIONb3Ys (PU3NUECKUE
3aKOHBI U IIPUHIMUIIBL: 3aKOH BCeMUpHOro Tarorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpaHEHUs HMITYJIbCa,
OPUHLMUIT CYNEPIO3UIUNA CHII, MPHUHIUI PABHONPABUS HHEPLHAIbHBIX CUCTEM
OTCY€Ta, MOJEKYISPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHMS BEIIECTBA, TIa30BbIC
3aKOHBI, CBA3b CpEIHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JBMKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOro 3apsna, 3akoH KylloHa, HpW 3TOM pas3inyaTh CIOBECHYIO



(OpMYIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIMIBI JEHCTBUA MAallUH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBUS MX O€30MaCHOrO MCIHOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBIMIOJIHATD DKCIEPUMEHTHl 10 MCCIENOBaHUI0 (U3UYECKUX SBICHUM U
IPOLIECCOB C HCIOJb30BAaHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHHUH, MpU HTOM
dbopmynupoBaTh TpoOJeMy/3amady W THIOTE3y Y4EeOHOro HSKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUWS, MPOBOAUTH OMBIT M
dbopMyIUpPOBaTh BHIBOJIBL;

OCYUIIECTBIISAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS] PU3UYECKUX BEIUYHH, IPU
ATOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS W HCIOIb30BaTh HM3BECTHbHIC
METOBI OLIEHKH MTOTPEITHOCTEN H3MEPEHN;

UCCIIEIOBAaTh  3aBUCUMOCTHM  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(uKCUpOBaTh pPE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3NYECKUX BEJIUYMH B
BUJIE TAaOIUI U Tpa(UKOB, I€TaTh BEIBOJBI IO pE3yIbTaTaM UCCIEI0BAHNUS;

coOr01aTh MpaBuiia 0€30MacHOro TpyAa MpHU MPOBEACHUU HUCCIEAOBAHUI B
pamKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW U MPOEKTHOM
JESITeNIbHOCTA C MCIOJb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPAaTOPHOTO
000Opy1I0BaHUS;

pemath pacuéTHbIE 3a7a4dl C SBHO 3aJlaHHOW (DU3UYECKONW MOJIETBIO,
UCTOIb3Ys (PU3NYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a1auu
BbIOMpaTh (PU3UUECKYIO MOJENb, BBHIACHATH (DPU3HUECKHE BETUYUHBI U (POPMYIIHI,
HEOOXOIMMbIE NIl €€ pelleHUs, NPOBOAUTH PAcU€Thl M OLICHUBATh PEATbHOCTb
MOJTYYEHHOI'0 3HaYeHUS PU3NYECKON BETUUNHBL

pelaTh KaueCTBEHHBIE 3a/1a4y: BBICTPAaUBaTh JJOTMUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pacCyXIEHUI C ONOpOd Ha HM3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH M
bu3nUecKue SIBJICHUS;

UCIIONIb30BaTh ~ MPU  PEHIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIIH
U TpeJCTaBleHNs y4eOHOM M HAy4YHO-NOMYJISPHOM MHPOpMaLHUY, MOIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOJIyYaeMyr0 HH(OPMALIHIO;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE NPOLECCOB OKPYXKAIOLIErO0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOMN KU3HU
JUTsl obecriedeHus: 6€30MacHOCTH MpU OOpaleHUU ¢ TPUOOpPaMU U TEXHUUYECKUMU



YCTPOMCTBAMHU, JIJISl COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEU CPELE;

paboraTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisaTh OO0S3aHHOCTH W
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJI€KBaTHO OLIEHUBAThH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIHI B PEIIEHUE pacCMaTPUBAEMOM POOJIEMBI.

K konmy obyuenuss B 11 kJjacce mnpeaMeTHbie pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXkaTh C(POPMHUPOBAHHOCTH y 00YyUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb M MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTUH, B TMPAKTUYECKOM ACSATENBHOCTU JIOJIEH, IEIOCTHOCTh M €MHCTBO
(bu3nIecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UYECKUX MOJEIICH:
TOUEYHBIN ANEKTPUUECKHUI 3apsijl, JIyd CBETa, TOUEUHBIM UCTOUYHHMK CBETA, s/IepHas
MOJIETIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO Sifjpa MpH pEIIeHUH (PU3NIECKUX
3ajad;

pacro3HaBaTh pU3NUECKUE SIBICHUS (MIPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOU (DM3HUKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBHS TOKA, B3aUMOJEWCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi WHAYKIUSA, JEHUCTBUE MArHUTHOrO TIOJA Ha
IPOBOJHUK C TOKOM M JBWXKYIIMMCS 3apsl, 3JEKTPOMAarHUTHbIE KoyeOaHUsd U
BOJIHBI, MPSIMOJMHEHHOE PpACIpOCTPAHEHUE CBETa, OTPaKEHUE, NpPeIOMIICHHE,
uHTeppepeHims, Audpakiuus W MOJSpHU3alvs CBeTa, JIUCIIEPCUsl  CBETa,
dorornexTpuaeckuit 3gdekt (hoTodddekt), CBeTOBOE NaBlieHNE, BOSHUKHOBCHHE
JUHENYaToro CIeKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHas
PaAMOaKTUBHOCTD;

ONKCHIBATh W3YYEHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATrHUTHBIE,
ONTMYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PAa3IM4YHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCHOJB3Ysl (DU3UUYECKHUE BEIUYUHBIL:
ANEKTPUUECKUI 3apsjl, cujia TOKA, DJIEKTPUUYECKOE HAMPSIKEHUE, DIEKTPUUYECKOE
COIIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJEKTPOJABIKYIIAs CHila, padoTa TOKa,
UHAYKIUS MarHuTHOrO mousi, cuia Awmmepa, cuina JlopeHna, WHIYKTUBHOCTH
KaTYIIKH, SHEPTHsl AJIEKTPUUYECKOTO0 M MArHUTHOrO TMOJIEW, MEepUoi W YacroTa
KoseOaHuii B KojiebaTeNbHOM KOHTYype, 3apsii M cuila TOKa B IpoIlecce
FapMOHMYECKUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (POKYCHOE pacCTOSHHUE U
ONTHYECKasl CHUJla JIMH3bl, MPU ONHCAHUM MPABUIBHO TPAKTOBaTh (HU3MUECKUUN
CMBIC]I HCIOJIb3YEMbIX BEIUWYMH, HMX OO0O3HAUYeHHs] W EIUHMIIbI, YKa3bIBaTh
dbopMyInbl, CBA3BIBAIOUIME JIaHHYI0 (QU3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh HW3y4YEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECCHI, HUCIOIb3YsI
(du3nUecKre BEIMYMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJT TOTypacIiaga, SHEPTHSI CBI3U
aATOMHBIX Si7Iep, TPU OIMUCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUIA CMBICT
UCIIONIb3YEeMbIX BEIIMYWH, WX OOO3HAYEHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSBBIBAIONIUE JIAHHYI0 (U3MYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISATH 3HAaU€HUE (PU3NUECKOMN BEIMYUHBI;

AHATM3UPOBATH (PU3UUYECKHUE TPOIIECCHl W SBIICHUS, UCTONB3YsS (Pu3ndeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI TIOCTEA0BATEILHOTO U MaPaLIeTLHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH JIkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIIMHU, 3aKOH MPSMOJIMHEHHOTO paclpOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHUE DuHITEWHa M pororddekra,
3aKOH COXPAaHCHHS JHEPTUH, 3aKOH COXPAHCHHS MMITYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUYECKOrO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOI'0 4uCia, MmocTyiaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacmajia, Mpy 3TOM pa3iinyaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHWE U YCIOBHS (TpaHUIBI, O0JIACTH)
IPUMEHUMOCTH,

OTIpECIISITh HAIIPaBJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TIOJIS MPOBOTHHUKA
C TOKOM, cuJjIbl AMmepa u cuibl JlopeHnna;

CTPOUTh W OIHKCHIBATh H300pPaKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIUH3O0M;

BBITIOJIHATH OKCIEPUMEHTBI TI0 MCCIICIOBAaHUI0 (U3UYECKUX SBJICHUW H
IIPOIIECCOB C MCIOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHUH: TMPH ITOM
dbopmynupoBaTh mpobiaemMy/3amady W THUNOTE3y Y4YeOHOro OSKCIEpPHMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OMBIT M
(bopMyIHpOBaTH BHIBOABL

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIE U3MEPECHUS (PU3NYECKUX BEIHYUH, TIPU
ATOM BBIOMPATh ONTUMAJIBHBIA CIMOCOO W3MEPEHUS W HMCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHNN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX HU3MEPEHHI: TPH HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCUPOBATH
PEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUAC TAOIUIl H
rpaduKoOB, AIaTh BHIBOABI 110 PE3yJIbTaTaM UCCIICIOBAHHUS;

coOJIr01aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBAHUIN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Y4EeOHO-UCCIIENOBATEIBCKOW W IMPOCKTHOU
JEATENHHOCTH C HCIIONIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JTAOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THhie 3a7aud C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIo,
UCTIONB3YsI (PM3MUECKUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu



BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXOo/IUMbIE NIl €€ pEelleHUs, MPOBOAUTh PACUEThl M OLIEHUBATH PEATBbHOCTH
MOJTyYEHHOT'0 3HaUeHUsI PU3NYECKON BETUUNHBL;

peniaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY PACCYXXICHUM C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBJICHNUS;

UCMOJb30BaTh  MPU  pPELIEHUH  y4eOHBIX  3aJad  COBPEMEHHbBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALIIH
U TIPEACTaBIICHUS y4eOHON U HAYYHO-MOMYJISIPHON HH(DOpPMAINH, MOTy4YeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAalUH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3iNyaTh yCJIOBUA UX OE€30MACHOI0 HCIIONb30BAaHUS B IMOBCEIHEBHOU
KU3HU;

IPUBOJIUTH MPUMEPHI BKIIAJA POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpalEHUU ¢ TPUOOpPaMU U TEXHUYECKUMU
yCTPOWCTBAMHU, JUIsl COXPAHEHUS 3/I0POBbS U COOJIIOJIEHUS] HOPM SKOJIOIMYECKOIro
MOBEJICHUS B OKPYXKAKOLIEH CPEIE;

paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAHUPOBATh pabOTy TpYyHIMbl, PAUOHAIBHO paclpeeisTh OO0SI3aHHOCTH M
IUIAHUPOBAThH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLMIX, aJCKBAaTHO OLICHUBATh
BKJIAJ] KQKJIOTO U3 YYaCTHUKOB IPYMIBI B PEIICHUE pacCMaTPUBAEMON POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThbI
pecypcbl
Paznen 1. PU3UKA U METO/JAbIl HAYUYHOTI'O ITO3HAHUS
1.1 du3uKa U METOABI HAYYHOI'O MO3HAHUS 2 bubmmorexa [IOK
' A yi https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiematitia : https://m.edsoo.n/7f41bf72
bu6nmoreka [IOK
22 Auamiia ! https://m.edsoo.ny/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 hitps:/m.cdsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHIECKOM 9 | bubnnoreka [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBD TEPMOZHHAMHKH 10 ! https://m.edsoo.n/7f41bf72
33 ArperaTHbIE COCTOSIHHSI BEIIIECTBA. 5 bubnmnoreka [JOK
. @Da30BbI€ NEPEXOIBI https://m.edsoo.ru/7f41bf72




Htoro no pazneny

24

Paznea 4. 9JIEKTPOANHAMUKA

bubmuorexa [IOK
41 DueKTpoctatitia 10 https://m.edsoo.ru/7f41b72
49 IlocTossHHBIN dEKTpUYECKUN TOK. TOKH B 12 bubnnoreka [IOK
' pa3IuYHbBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosn4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nu@posBbIe
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHOe moje. DIeKTpOMarHuTHas 1 | 3 bu6mmoreka [IOK
’ AHAYKLIWS https://m.edsoo.ru/7f41c97¢
Hroro no pasueiny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHn4eCcKHe U JIEKTPOMarHuTHbBIE 9 1 bu6mmoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eCcKHUe U JIEKTPOMArHUTHbBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2. 1
3 Onruka 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTICTIHATBHON TEOPHUH 4 | bu6nmnoreka [IOK
' OTHOCUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DIEMEHTBI KBAHTOBOH OTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bu6nmoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE NIOBTOPEHHUE

6.1 O6o06maro1iee MOBTOPEHHE 4 ngfs?;ifjigrouﬁfmwk
Uroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

JarTa usyyenus

®usuka — Hayka o npupoje. Hayunbie MeTO bl MO3HAHUS

! OKpYXaroIlero Mupa !
Poinb 1 MecTo ¢pu3nKu B JOPMHUPOBAHUHN COBPEMEHHOM

2 Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKON ACATEIBHOCTH 1
JIIoaen

3 Mexanunueckoe arxeHne. OTHOCUTEIbHOCTh MEXaHUUECKOTO |
nBrxeHus. [lepemenienne, CKOpocTb, yCKOpEHUE
PaBHOMEpPHOE NPSAMOIMHENHOE IBUKEHUE 1

5 PaBHOyCKOpEHHOE NMPAMOJIUHEHHOE JBUKECHUE 1
CBoOoiHOE majieHue. Y CKOPEHHE CBOOOIHOTO A ICHHS 1

7 KpuBonuneiiHoe nBUKEHUE. [[BUKEHHE MaTepUaIbHOM TOYKH 1
10 OKPY’KHOCTH

g [Tpunumn otHocuTensbHOCTH ["anunes. MHepuuanbHbie |
cucreMsl orcueta. IlepBsiii 3akoH HeroToHa

9 Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi |
3aKkoH HeroToHa [171s1 MaTepuanbHON TOUKU

10 Tpetuii 3akoH HbprtoTOHA 11711 MaTEepUaIbHBIX TOYEK 1

1 3akoH BceMupHoro tarorenus. Cuna tsoxectu. [lepsas |
KOCMHUYECKasi CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

13 Cuia tpenust. Koaddumment tpenns. Cuita conmpoTHBIICHHS |

IIpU ABUXKCHUH TCJIA B ) KUJKOCTHU WUJIU Ira3e




14

[ToctynarensHOE U BpallaTeIbHOE ABIKEHNE a0COIIOTHO
TBEPAOro Tena. MomeHt cuiibl. [lnedo cuibl. YciaoBus
paBHOBeCHS TBEPIOIO Tela

15

Hmiynbsc MaTepUaIbHON TOUYKH, CUCTEMBI MaTEPUAIbHBIX
Touek. IMIynbc cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeakTuBHOE NBUKECHUE

16

Pa6ota u mourHocTh cuitbl. Kunetnueckas sHeprust
MaTepuaabHOW Touku. Teopema 00 U3MEHEHUH KUHETUYECKOW
SHEPIUuu

17

[TorenumanbHas sHeprus. [loTeHunanbHas s3HEPTrUs ynpyro
ne(opMUPOBAHHON NpYKUHBI. [loTeHIIMaNbHAs YHEPT U Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

18

19

HOTCHLII/IaJILHLIe 1 HCIIOTCHU U AJIBHBIC CUJIBI. CBs3b pa6OTBI
HEMOTEHIIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUUECKON SHEPTUH
JlaboparopHnas padota «VcciiemoBanue CBsi3u pabOTHI CHITBI C
U3MEHEHUEM MEXaHUYECKOM YHEPrUU TeNa Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KI'yTa»

20

KOHTpOJ'IBHaH pa60Ta o TeMe «KnHeMaTunka. J_II/IHaMI/IKa.
3aKOHEI COXpPAaHCHUSA B MCXaHUKE»

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KHHETHYECKOW TEOPHH.
BpoynoBckoe nBmxenue. Auddyzus

22

XapakTep IBWKEHUS U B3aUMOICHCTBUS YaCTHI] BEIICCTRA.
Mopenu cTpoeHus ra3oB, XKUAKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonnuectBo Bemectsa. [loctosannas
ABoraapo

24

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. [llkana
temnepatyp Llenbcus




25

Nneanpheiii raz B MKT. OcHoBHOe ypaBHeHne MKT

AOcoiroTHas TeMIiepaTypa Kak Mepa cpeiHeld KHHETHIEeCKOM

26 SHEPIrUU JBHKCHUS MOJIEKYJ. YpaBHeHUE MeHaeneena-
Knaneiipona

27 3axoH JlanpToHa. I'a30BEIC 3aKOHEI

)% JlabopaTtopHnast pabota «MccnenoBaHue 3aBUCHMOCTH MEXKTY
rapaMeTpaMu COCTOSIHUSI pa3peKeHHOT0 raza»

29 M3omporieccsl B UaeaIbHOM Ta3e U UX rpaduyeckoe
MpeACTaBICHUE
BuyTpeHHsa 3HEprusi TEPMOAMHAMUYECKON CUCTEMBI U

30 cnoco6Os! e€ u3meHeHust. KonnuecTBo TemioTel u padoTa.
BuyTtpenHsis sHeprust 0IHOATOMHOTO HI€aJIbHOTO Ta3a

31 Bune! remionepenaun

1 VY nenpHas TEMIOEMKOCTD BelecTBa. KomuuecTBo TemIoThl pu
Teronepenayde. AnuabaTHbIN poIecce

33 IlepBbIil 3aKOH TEPMOJIMHAMUKHU U €r0 IPUMEHEHUE K
U30MpoIeccam

34 HeobpatumocTs miporieccoB B mpupojie. BTopoii 3akon
TEPMOJIUHAMUKH

35 [Tpunnun aeiicteus u KI1J ternoBoit MammHbl

36 Hukn Kapuo u ero KITJ{

37 DKOJIOTHYECKHE TTPOOIEMBI TETITIOIHEPTETHKU

13 O606maromuii ypok «MonekynsipHas ¢pusrka. OCHOBBI
TEPMOTUHAMUKI)

19 KonTponbHas pabota no teme «MosekynspHas (pu3nka.
OCHOBBI TEPMOJAMHAMUKI

40 [Tapoo6pa3oBanue u KoHaeHcanus. Vcriapenre u KumneHue




AOCONIOTHAS U OTHOCHUTENLHAS BIIAKHOCTD BO3yXa.

41 .
Hacpiienssiii nap
TBépnoe teno. Kpucrannnueckue u amopgHsbIe Tena.

42 AHN30TpONuUs CBOMCTB KpUCTAIIOB. XKHKNe KpUCTAIIIBL.
CoBpemeHHbIE MaTepUabl

43 [InaBnenue u KkpucTan3anus. Y AesIbHas TEIUIOTA TUIABICHMUS.
CyOnmumarust

44 YpaBHEHHE TEIUIOBOTO OanaHca

45 OnexTpu3anus Tell. JNeKTpUYeCKui 3apsa. JBa Buna
3JIEKTPUYECKUX 3apsA0B

46 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOJHUKU. 3aKOH
COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii
ANEKTPUUECKUN 3apsi]l

48 Hampsx€aHocTs anekTpuyeckoro noss. [IpuHnmn
CYNEPIIO3HIINU IEKTPUUECKUX NTosieH. JIMHUM HanpsoKEHHOCTH

49 Pabora cun snekTpoctaruyeckoro nois. [lorennuan. Paznocts
MOTEHI[MAJIOB

50 [TpoBOAHMKY U TUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JIE.
JusnexkTpudeckasi IpOHUIIAEMOCTb

51 OnexrpoéMkocTtb. Konnencarop

57 DNEKTPOEMKOCTD IIJIOCKOT0 KOHJEHCATOpa. DHEPT U
3apsHKEHHOr0 KOHJIEHCATOpa

53 JlaboparopHnas padota "M3MepeHue IIeKTPOEMKOCTH
KOHJeHcaropa"
[TpyHUIMD AEHCTBUSA U IPUMEHEHHUE KOHJIEHCATOPOB,

54 KOMHUPOBAJIBHOTO armapara, CTpyHHOIr0 IpuHTEpA.

DneKTpocTaTHUeCcKas 3aIuTa. 3a3eMIICHHE AIIEKTPOPHUOOPOB




SHCKTpI/ILICCKI/Iﬁ TOK, YCJIOBHUSA €TO CYIICCTBOBAHUA.

55 [TocTosiunbiid TOK. Cuina Toka. Hanpsikenne. ConpoTUBIICHHE.
3axon OMa U1 yyacTKa Henu
ITocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE

56 npoBoJHUKOB. JlaboparopHas pabota «/3yyeHne cMemaHHOTo
COEJIMHEHUS PE3UCTOPOB»

57 PaGoTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKoH JIKoyiis-
Jlenna
3akoH OMa 11t HOJTHOM (3aMKHYTOM) AJIEKTPUUECKOM 1IeTH.

58 Kopotkoe 3ambikanne. JlabopaTtopHas padora «3mepenue
OJIC uCTOYHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS»
DneKTpOHHas IPOBOAUMOCTD TBEPBIX METAJLIOB.

59 3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb

60 DJIeKTpUYECKUi TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX
MTy4KOB
[TonynpoBogHUKH, UX COOCTBEHHAsI U TIPUMECHAs

61 IpoBOAMMOCTh. CBOMCTBAa p—Nn-IIEpEX0a.
[TomynpoBOIHUKOBBIE TPUOOPHI

& DNeKTpUYECKHU TOK B paCTBOPAx M paciulaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHUECKAS JUCCOLUALIUSA. DIEKTPOJIN3

63 DJIEeKTpUUYECKHI TOK B razax. CaMoCTOATENbHBIN U
HECaMOCTOSTENbHBIN pa3psal. Monnus. [Tnazma

64 DIIeKTpUYeCcKre MprOOPHI U YCTPOMCTBA M MX MPAKTHUECKOE
npuMeHeHue. [IpaBuiia TeXHUKH 6€301MacHOCTH

65 O6o06maromuit ypok «JIeKTpOAHNHAMHUKA

66 KoHTponbHas paboTa mo TeMe «InekTpocTtatuka. [locTosHHbII

ANEKTPUYECKUI TOK. TOKHM B pa3iIMYHBIX CPEIax»




PezepaHblil ypok. KonTponbHas paboTa 1o teme

67 n n 1
DIeKTpOoANHAMUKA

68 PesepBubIil ypok. Obo06mmaromuii ypok mo temam 10 kiacca 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoanuectBo yacon JJIeKTPOHHbIE
[
Jlj;ﬂ Tema ypoka Bcero Kontpoarueie | Tpakruyeckue i[:;:eﬂl/lﬂ :g[?;zzil;fenbﬂue
padoThI padoThI pecypeb
[TocTosiHHBIE MArHUTHI U UX
B3anMOJIeiicTBHE. MarHuTHOE TToJIe. | bubmuorexa [IOK
Bexrop MmaruutHOM nHAYKUMA. JInHUM https://m.edsoo.ru/ff0c9778
MAarHUTHON UHIAYKLIHH
MarauTHo€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Opcrena. 1 bu6nmoreka [IOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JIaGopatopHas pabota «/3y4yeHue | | bubmmorexa [IOK
MarduTHOTO I10JI KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK ¢ TOKOM. Cuiia Amrepa.
JIaGopartopHas paboTa 1 | bubmorexa [LIOK
«Hccnenosanne nericTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHuTa Ha pamKy C
TOKOM)
JleficTBME MarHUTHOTO IIOJIS Ha
JBIKYILYIOCS 3aPSKECHHYIO YaCTHILY. | bu6muoreka [IOK
Cuna Jlopenma. PaGoTa cutbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas UHAYKIwms. [loTok
BEKTOpa MarHuTHOU uHaykuuu. I1C 1

HWHAYKIHH. 3akoH BHCKTpOMaFHHTHOﬁ




unaykuuu Papanes

JlaGopaTopHas pabota
«HccnenoBanue sIBJICHUS
SHQKTpOMaFHHTHOﬁ HHIAYKIIUU»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTD. SIBIICHHE
camonHaykiuu. DJIC caMOMHAYKIIWH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIIKHU C
TOKOM. DJIEKTPOMArHuTHOE MOJIe

Bbub6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMAarHUTBI, HJIEKTPOJABUIaTEINb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
MHIYKLUOHHAs I1€Yb

10

11

O6o6maromuit ypok «MarauTHoe
noJje. DJIeKTPOMarHUTHAS HHIYKIIHS
KonTponbhas pabora o teme
«MarsutHoe 1noJe.
DeKTpOMarHuTHasT HHIYKLUS

bubmunoreka [JOK
https://m.edsoo.ru/ffOcab82

bu6moreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOJHBIE MEXaHHYECKHE
KoseOaHus. 'apmMoHnyeckue
KoseOaHus. YpaBHEHNE
rapMOHUYECKHX KOJIeOaHU.
I[peBpaenue sHepruu

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

13

JlaGopaTopHas pabota
«Hccnenosanue 3aBUCUMOCTU
Meprojia MallbIX KoJieOaHuil rpy3a Ha
HUTH OT JAJTUHBI HUTH U MACCHI TPy3a»

14

Koneb6arenpHbiit koHTYp. CBOOOHBIC

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820




JJICKTPOMArHUTHBIC KoJieOaHMs B
nacajibHOM KoJie0aTeIbHOM KOHTYpC.
Ananorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMAruuTHBIMHA KOJIeOaHUSIMH

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTUH B U/I€AJIbHOM
Kos1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux
KoseOaHusx. BeiHyKIeHHBIC
MeXxaHu4eckue kKoyebanus. Pesonanc.
BbIHYXI€HHbBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennslil Tok. CuHYCOUAAIBHBIN
IIEpPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYJHOE U
JIEUCTBYIONIEE 3HAYEHHUE CUIIbI TOKA U
HanpsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBonactso,
nepeaaya v norpedieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpOHUCTBO U IPAKTUYECKOE
IIPUMEHEHHE EKTPUYECKOTO 3BOHKA,
reHepaTopa IepEMEHHOTO TOKa,
JIMHUM dJIeKTponepenay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTMYECKUE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncrnonb3oBanus
IJIEKTPOIHEPIUH B TOBCEAHEBHON
KU3ZHU




MexaHuyeckre BOJIHBI, YCIOBHUS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6mmoreka [IOK

21
pacnpocTpaHeHus U JJIMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunsie 1 NPOAOIBLHBIE BOJHbI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. Boicota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIEeKTPOMarHuTHBIE BOJHBI, UX
23 CBOMCTBa U cKOpocTh. [IIkana bubmorexa LIOK
p ' https://m.edsoo.ru/ffOccfeQ
3JEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paguOCBA3U U
24 TeneBuaeHUs. Pa3Butue cpencTs
cBa3u. Paguonokanus
)5 Konrponsnas padora «Konebanus u bu6nuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6{8
[IpssmonuHEHOE pacpoCcTpaHEHHE
2% CBETa B OJHOPOJIHOM CpeLE. bu6mmoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTtpaxkeHus ceeta. [loctpoeHnue Bubnrorexa LIOK
p L p https://m.edsoo.ru/ffOcd4e0
N300paKeHUH B IJIOCKOM 3epKalie
[Ipenomnenue ceera. [lonnoe
)3 BHYTpeHHee oTpaxkeHue. [IpenenbHblit bu6mmoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepenue bu6numorexa [IOK
IoKasaTeJIst MPEJIOMIIEHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIun3el. [locTpoenune n3o00pakeHuii B bubmuorexa [JOK




nuH3e. Dopmyrna TOHKOM TUH3BI.
VBennueHue JTNH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHast pabota

31 «HccnenoBanue CBONCTB
M300paKeHUI B TUH3AX)
Hucnepcus ceeta. CIOXKHBIN COCTaB
0 6enoro ceeta. lIer. JlabopaTopras
paborta «Habmonenue aucnepcun
CBETa»
1 WNnTepdepennus creta. Judpaxims bu6mmoreka [JOK
cBeta. JludpakuronHas pemeéTka https://m.edsoo.ru/ff0ced22
34 IloniepedyHOCTh CBETOBBIX BOJIH. bu6nuorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MprOOPHI U YCTPOMCTBA U
yCIJIOBUS UX 0€30IacCHOr0 MPUMEHEHUs
['panuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOM MexaHuKu. [locTynarsl bubnuotexa [JOK
CIIeLIMaIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHUTEIBPHOCTh OJTHOBPEMEHHOCTH.
37 3ame/yIeHre BPEMEHU U COKpaIlleHHe bubmorexa HOK
p p https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTulpl. CBsA3b MacChl C SJHEPrUEN U bubmmorexa HOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTUSI TIOKOS
Konrponbnas padora «OnTuka.
N bubmuorexa [JOK
39 OcCHOBBI CIELIMATIBHOW TEOPUU

OTHOCHUTCIBHOCTH))

https://m.edsoo.ru/ffOcf610




®oronsl. ®opmyina [Inanka. Dneprus

bubmunoreka [JOK

40
Y UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE Eu6 110K
HOJINOTEKA
41 otodddexra. O A.T.
porosdexr TBITRT https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gportorddekra. YpaBHeHue
42 OiiHmTeHa 11t porodrdpdexra bubmmorexa [OK
A : https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuma» hotorpdexra
Jasnenue cBeta. OnbiThel [1. H.
43 Jlebenena. XuMHUUECKOE NEHCTBHUE bubmmorexa LOK
AeBa. A hitps://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
¢doTornement, GOoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3amau no reMe «DI€MEHTEI but6mmoreka [IOK
KBAaHTOBOU OITHUKHN) https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. OTIBITEI
46 Pezepdopna mo paccestHUIO 0-9acTH bubmorexa OK
pPOpAA IO P t hitps://m.edsoo.ru/ff0d091a
[Inanerapnast MoJesIb aTOMa
bubmuorexa [JOK
47 I1 b
OCTyJIathl bopa https://m.edsoo.ru/ff0dOafa
Uznyuenne u normnomieHue GpoTOHOB
48 I H};Iqe €X0Je aToMa C O Hc()lz"o OBHS bubmmorexa [OK
P pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Ipyroil. Buasl criekTpoB
BomnHoBEbIe cBoiicTBa yacTuil. BoiaHEI
. bubmuorexa [IOK
49 ne bpoins. KopnyckynspHo-

BOJTHOBOM nyasnn3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYKACHHOC U3JTYyUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTBITHI

Pesepdopma mo onpexnenenuto cocrasa

PAAUOAKTUBHOI'O U3JTYUCHUA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
n3ny4yeHus. Biousinue
PaIMOAKTHBHOCTH HA KUBBIC
OpPTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DJNIEKTPOHHBIN U MMO3UTPOHHBINA OeTa-
pacnan. I'amma-n3nydeHue

Bbub6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3U HYKJIOHOB B sJIpe.

S nepHble peakuuu. SnepHbIi
peakTtop. [IpoGiiempl, IEPCIEKTUBHI,
AKOJIOTUYECKHUE ACIIEKThI SIAEPHOMN
SHEPreTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
No3UTpoHa. MeTo/bl HaOMIOIeHUS U
perucTpanum dJI€MEHTAPHBIX YaCTHULL.
Kpyrusbiii cron «®yHnaMeHTaabHbIe
B3auMozencTBusa. EnMHCTBO
(bu3n4ecKoil KapTHHBI MUPA»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro He6a. Co3Besnus,
SIPKUE 3BE31bI, TIAHETHI, UX BUIUMOE
nerkenne. CoHeyHas cUCTEMa

56

Comnnaue. CoiHeuHast aKTUBHOCTb.
Hctounuk sneprun CosHia v 3BE311




57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IbI ITABHOM
MocJieIoBaTeIbHOCTU. BHYTpeHHEee
cTpoeHue 3BE311. COBpeMEHHbIE
IIPEICTABIEHUS O IPOUCXOXKIEHUU U
sBooru CoJHIIA U 3BE3]

58

Mneunsiii [IyTe — Hama ['anakTuka.
[Tonoxxenune u npuxenue CosHua B
lNamakruke. 'anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bonbpmoro B3peIBa.
PennkroBoe nsnydenue.
MeraranakTuka

60

61

Heperennsle npo0iaeMbl aCTPOHOMUU

Kontponbhas padota «271eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKID)

62

Oo6o06maromuit ypok. Ponb ¢pusuku u
aACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeloBeKa

63

O606maromuii ypok. Poib u mecto
(DM3HKHU B aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOU KapTUHE MHUpA

64

O606mmaromuii ypok. Ponb
¢busnueckoit Teopun B GOpMUPOBAHUH
npeAcTaBiIeHUH 0 puznueckon
KapTUHE MHpa




O606maromuit ypok. Mecto
(hU3UYEeCKON KapTUHBI MHPa B 00IIEM

65 1
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUNA O PUPOJIC

66 PesepBHbIii ypok. MarautHoe mnoie. |
DneKTpOMarHUTHAsT UHIYKIIHS
Peseprubiii ypok. Ontrka. OCHOBBI

67 CIeUAIILHON TEOpUHU 1
OTHOCUTEILHOCTH
Pesepnbrii ypok. KBantoBas ¢usuka.

68 DneMeHTbl aCTPOHOMUU U 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» ®usuka, 10 knacc/ Msxkumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [lapdentreBoit H.A., AkuinonepHoe odiiectBo «M31aTenbcTBO
«IIpocBemenne

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iiectBo «M31aTenbCcTBO

«IIpocerienue»
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