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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHS Ha YpPOBHE CpEIHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yu€roMm QenepanpbHOil padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TIpernojaBaHus ydeOHoro mpeamera «@Dusnka» B 00pa30BaTENbHBIX
OpraHu3aIusiXx Poccuiickon Oenepanun, pean3yOIINX OCHOBHBIE
oOpa3oBaTeiabHbIE IPOTPaMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METAIPEAMETHBIM Pe3yJibTaTaM OOY4YEeHUSs, a TaKxKe
YUUTHIBAET HEOOXOJAMMOCTb pealu3alui MEXIPEIMETHbIX CBS3ed (QPU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEro ol1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKHU: JMYHOCTHBIE, MeETaIpeJIMETHbIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca U3k Ha 6a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o HamOosee OONIMX 3aKOHAX IMPUPOJABI, BBICTyINas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBJICHHM, HM3ydyaeMbIX XHUMHEH, OWOJIOTHEH,
bu3mdeckoir reorpadueri um  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMeHeHHEe  (U3NYECKUX 3HAHUW  ONpefeNseT XapakTep U pa3BUTHE
pa3zHOO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IOJIyY€HHsI HOBBIX MAaTEpHUAJIOB C 33JaHHBIMHU CBOMCTBaAMHU U Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcs, B (OpMHpPOBAaHME YMEHHI NPUMEHSATh HAyYHBIM METOA
NO3HAHUS [IPU BBIITOJIHEHUN UMH YYEOHBIX UCCIIEI0BaHUN.

B ocHoBYy Kypca pusuku 11t ypoBHSI CpeTHET0 00111ero 00pa3oBaHus MOJI0KEH
P UAEH, KOTOPbIE MOKHO pacCMaTPUBATh KAaK MPUHIUIIBI €70 MOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIIACCUYECKOM, TAK U COBPEMEHHOU (DU3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKU
o0beUHEH BOKpYr (Qu3nuyeckux Teopud. Beaymum B Kypce sBisercs
(opMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi TpeArnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (PU3UUYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU NPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢uszuku npeamnosaraet 3HaKOMCTBO
C IMIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECCKHX MPUIIOKEHUH M3YUCHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM NpobsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palliOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MacCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBISIOTCA (U3MUECKUEe TeopuH ((popMHUpOBaHUE MPEICTABICHHUMN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O IPUPO/IE, TPAHUIIAX IPUMEHUMOCTHU
TEOPUH, JJIsSI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHU3allMU SKCIEPUMEHTAIBHON NEITebHOCTH 00YyYarouuxcs.
J11s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCITOIH30BAHUE CUCTEMBI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke oObEIMHEHBI B OOIIMH CIUCOK YYCHHUYECKUX IMPAKTHUECKHUX padoT.
Brienenne B yka3aHHOM TiepeyHe J1abOpaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTeNIbHOTO Ipoliecca
UCXO0Nd U3 O0COOEHHOCTEW IIAaHMPOBAHMS M OCHaIleHHUs KaOunera ¢usuku. [lpu
3TOM O0€CcleyuBaeTCsl OBJIAJECHUE OOYYaIOIIMMUCSH YMEHHUSIMH IPOBOIUTH
KOCBEHHbIE W3MEpPEHUs, UCCIENOBAaHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH U
[IOCTAaHOBKY OIBITOB I10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbioe BHUMaHue yensieTcs peleHnIo pacu€éTHBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu 3ToM 1751 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33J]a4M C SIBHO 3a/IaHHOM
¢u3nyeckoii MOMAENBbIO, TO3BOJSIOUINE TMPUMEHSATh M3YyUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOTO paszfelia Kypca, TaK U MHTETpUPYsS 3HAHUS U3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHUS Ha
OOBSCHEHHE NPOTEKaHUsI (PU3MYECKHX SIBJICHUNW W MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrouue BbIOOpa (PU3MYECKOW Mojenu sl CUTyallud MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ tpedoBanusmu @I'OC COO k maTepuaabHO-TEXHUUYECKOMY
o0ecreyeHuto y4eOHOro mnporuecca 0a30BbI ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIIero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKJIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTtopHoe OOOpYyIOBaHHWE ISl BBINOJHEHUS YKa3aHHBIX B MPOTpaMMe IO
($u3HKe YUEHUYECKUX TPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000pyAOBaHUE.

JleMoHcTpanimoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUHU C
OPUHIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B IMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM IS
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHUMH M  TIPOLECCOB, OMIHMPUYECKUX H
(GyH1TaMEHTaJbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe o0OOpyaOoBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOro 00OpYIOBaHUSA JOJKHBI OBITh TMOCTPOCHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TaAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMUpOBaHHE HHTEpeca U CTPEMJICHUS OOYYalOIIUXCS K Hay4YHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHbBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

e ($opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIHOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX JOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX Liejeld 00ecrneunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npoliecce u3ydeHus Kypca (pU3UKy Ha YPOBHE CpeiHero o0uero oopa3oBaHusi:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAas MEXaHWKY, MOJICKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPO(YU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsSI (PU3MYECKUX SIBICHUH B TPUPOAEC U I TPUHATHSL
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOCHHME CIOCOOOB pEHICHUS] PA3IUYHBIX 3a7ad C SIBHO 3aJaHHOM
dbuzndyeckod MoOAENbIO, 3a/lad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOITYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeieNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TEepeYeHb JIa0OpaTOPHBIX H
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JICJIAa€T BBIOOD
npoBeAcHUsT JIa0OpaTOPHBIX pPA0OT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. PoJb 3KCriepuMeHTa U TEOPUH B IPOLECCE TO3HAHMS IPUPOIBL. DKCIEPUMEHT
B (hu3HKe.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTbh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBbI KOOPJMHAT.
CiioxeHue nepeMenieHni U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, NyTH U TEpEeMEIICHUs
MaTepraibHON TOYKH OT BPEMEHH.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

Kpuponmnueitnoe aprxenue. JIBi>KkeHne MaTepruaaibHON TOUYKH IO OKPYKHOCTH
C MOCTOSIHHOM MO MOXYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
[Tepron u wactora obpamieHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JBH>KEHUE CHAPSI0B, LICMIHBIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPAIMS KHHEMATHUECKHUX XapaKTEPUCTHUK
JIBYKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBukeHHsl Teia, OPOIIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHH TIPU PaBHOYCKOPEHHOM
JIBH)KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HeroToHa aist
MarepuanbHOM TOUKU. TpeTuii 3akoH HproTOHA /111 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, CKoikxkeHusi, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHU MPU IBHX)KEHUU TeJa B KUIKOCTU UJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomsi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaliui.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpAaILCHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMmnynbsC cuiabl M U3MEHEHUE UMIYJIbCa Tea. 3aKOH COXPAHECHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaibHONM TOuku. Teopema 00 H3MEHECHHH
KUHETUYECKON SHEPTUH.

[TorennumanbHas SHEprus. [TorennuanbHas SHEprug yOpyro
nedopMupoBaHHOM TIPYyKUHBL. [loTeHIIMaNbHAs YHEPTUS TeJla BOJIU3H MOBEPXHOCTH
3eMIu.

[TorenmuanbHble WM HEMNOTECHIMAJIBbHBIE  CHJIBIL. CBsi3b  paboThI
HETOTEHIMAJIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU YPHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 TBYX OIMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWUYECKOW IHEPTUu
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3UKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHHUS W
B3aMMOJICVCTBUA YacCTHUI[ BemlecTBa. MOJENIN CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesiei. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [loctossHHass ABorapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usMmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAs TeMmrmeparypa Kak Mmepa
CpEeHEM KUHETHYECKOW DHEPIUM TEIUIOBOrO JABMXKEHHMS dacTtull rasa. [llkana
temrieparyp KenbBuHa. 1'a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mpencTraBieHUE H3OMPOIIECCOB: H30TEPMaA, H30X0pa,
uzo0apa.

TexHuueckue yCTpOHWCTBA W TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUSI.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMmoauHamuueckass cuctemMa. BHYTpeHHsII SHEPrUs TEPMOJMHAMUYECKOU
CUCTEMBI U crIocO0BI e€ m3mMeHeHus. KonmmuecTBo TermioTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmuecTBO TemIOTHI Ipu Teruionepesaye.

[Tonsitue 006 aamabatHom mporecce. [lepBhIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpOpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpyHOMIIBIL  OEWCTBUSA  TEIUIOBBIX — MAIIHH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt none3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiieHT IMoJae3HOTO
JNEeUCTBHS. DKOJIOTMYECKUE MPOOJIEMBbI TETIOSHEPTETUKH.



TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHUsl, ObITOBOM XOJIOIUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Tela MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOku u3 OyTBUIKM MOJ JEWCTBUEM CKAaToro BO3AyXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHUsl (BUACOIEMOHCTPALIHS).

N3meneHne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MabaTHOMY PAaCIIMPEHHIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, pEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaelbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBienue wu
KpUCTaJTU3alus. Y nenbHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

CniocoObl u3MepeHus BIaKHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JinekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXpaHEHUS
3JIEKTPUYECKOT0 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onekrpuueckoe mnoisie. HanpsoxkéHHOCTh  3nekTpudeckoro mnoiist.  [IpuHuumn



CYIIEPIIO3ULIMUA DJIEKTPUYECKUX TMOJIeU. JIMHUKM HANpsSKEHHOCTU SJIEKTPUYECKOTO
TTOJISL.

Pabota cun anektpocraruueckoro nous. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOHMKM W AWAIAEKTPUKH B HJIEKTPOCTATHYECKOM Toje. Jluanexrpuueckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHE HIIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocTOSHHBIN TOK.

Hanpsixxenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. Koporkoe 3aMbIkaHue.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IMYyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAs TUCCOUUALUA. DIEKTPOIIN3S.



DJIEKTpUYECKU TOK B ra3zax. (CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Momuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOABHXKYLIEH cwibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTH AUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 3JeKTpOABUKYILEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUSI.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCymIecTBIsSETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MYecKas BEIMYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabosna, runepOona, ux rpaukd ¥ CBONCTBA, TPUTOHOMETPpHUUYECKHE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOECKIIMU HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEIUIOOOMEH XUBBIX OPraHW3MOB (BHJIBI TEIJIONEpEavr, TETUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAS MACCA, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, )KUAKOCTEHN U ra30B,



DNEKTPUYECKHE  CBOMCTBA  METAJUIOB,  DJIEKTPOJUTHYECKAas  JTHCCOLMALIMS,
rajbBaHUKa.

l'eocpacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IMOJUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JpYyrue), ABUTATENb BHYTPEHHEIO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIbHBIE npuoopHl,
ANEKTPOOCBETUTENbHbIE TPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anmMoneiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMU. [[pUHIUIT CYyIEpHO3UIIMM MarHUTHBIX TMOJIEH.
Jlvaun MarHuTHOM WHAYKUMH. KapThHa JIWMHUNA MAarHUTHOM HWHAYKIUUA T1OJIS
NOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJsl JJIMHHOTO MPSIMOr0O MPOBOAHUKA W 3aMKHYTOIO KOJIBIIEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcteaa. BzaumoaelictBue mpoBOAHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM mosie. Pabora cuitbl Jlopenta.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHAYKUUHA. OJEKTPOABMIKYIIAs CWiIa UWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. ODJIEKTPOABMKYIIAS CHJIA WHIAYKUHH B
IIPOBOJHUKE, IBUXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, MHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOJABMXKYIIEH CHJIbI UHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Napmonnyeckue konebanus. [lepuon, vacrora, ammuTtyna u ¢asza KojeOaHUM.
[IpyxxuHHBIM MasgTHUK. MaTeMaTHU4YeCKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpanieHne SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCAUTHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEeKTpoMarHuTHeiMU  KoneObanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHyKI€HHbBIE DIIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
INEPEMEHHOI0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKA H
HaIPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
VICTIOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JICKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUN MasiTHUK).



HalGmonenue 3atyxaronmx KojaeOaHuU.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJNIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu moCienOBaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTYyIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIETH U3 MOCIEI0BATEIbHO COSTMHEHHBIX
KOHJeHCaTOopa, KaTyIIK! U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble M TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u Aupaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BekropoB E, B, V B anekrpomarautHoit BonHe. CBoiCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpEIOMIICHUE, MOIspU3alus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMATHUTHBIX BOJH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue >IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeIeBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEeIbI.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOJIOIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJIeOaHUIA.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJiipu3anus, 1upaxus, nHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpene. JIyu ceera. ToueuHbIi HICTOYHUK CBETA.

OtpaxxeHue cBeta. 3akOHBI oTpaxkeHus: cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPAKEHUS.

Hucnepcust ceeta. CioxHbIi coctaB Oenoro cseta. LIBerT.

Cobuparomue 1 paccenBarolue TuH3bl. ToHkas muH3a. DoKycHOe paccTosiHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHue n3o0Opa)keHuil B COOMPAIONIUX U
pacceuBarouX JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJTUUEHUE, 1aBAEMOE JIMH30i.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON OMTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOmOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuuecknue ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITHOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi

N3mepenue nokazaresns npeaoMiIeHUs CTEKIIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeMAIbLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTh MOIYJSA CKOPOCTHU CBETAa B BAKYYyME,
MPUHLIMI OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKO4.

Pazgen 7. KBantoBas pusuka

Tema 1. dnemenmovt K6aHMoB0OI ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJbC (HOTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3akoHBI
dotoaddexra. YpapHenue DiHmTeriHa st poTodrdpdekra. «KpacHas rpanuiia»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Ceetoguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
[Inanerapnas Mmogmens aroma. lloctymatel bopa. M3nyuenme u mnornoueHue
(GOTOHOB TpW TMepexojie aToMa C OJHOTO YPOBHS DSHEPTUHM Ha Apyrou. Bumsl
crekTpoB. CHEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHasu3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeiyaThiX COEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a o onpeneneHnto coctaBa paguoakTUBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, Tamma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWtpoHa. Hyknonnas moxens siapa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EMHCTBO hrzndeckoil KapTUHBI MUpa.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHslil peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIITA W 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlnarpamMma «CHEKTPAJIBbHBIM Kiacc —
CBETHUMOCTB». 3BE31bI TJIABHOM IOCIECAOBATEIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIBbHOCTH. BHyTpeHHEe CTpoeHue



3B€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOKICHUHU U »Bomounn CoyHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponb Qu3ukm U acTpoHOMHMM B DSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, pOJib (U3MUECKOW TEOPUU B
dbopMHUpOBaHUY MPEACTABICHUIN 0 (U3HUUECKON KapTUHE MUpPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  OOIIEM psjJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)u ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (uU3MYecKass BEIUYMHA, 3aKOH,
TeopHsi, HaAOII0ICHNE, IKCIIEPUMEHT, MOJECIUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBI U HMX IPOEKIIMA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOW3BOJIHBIE AJIEMEHTAPHBIX (YHKIHMK, TPHU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JIBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NECUCTBUE
paanuanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJNINYECKAS] CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMUECKON PEIIETKY, CIIEKTPAIbHBIA aHAIIN3.



l'eoepaghus:  mMarHuTHBIE TOMIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUM DJICKTPOIEpeAad, TIEHEPATop IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAap, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbIi YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOTKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaromIMxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHUE KU3HECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pea3allii OCHOBHBIX HaIlpaBJICHUM
BOCIHUTATEILHOU €S TEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMHM 00YJaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYKO JESATEIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOTO
o011ecTBa, y4acTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHOM OpraHu3alluy;

YMEHHE B3aUMOJICMCTBOBATH C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
uX (PYHKIIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPHUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K PAa3NIM4YHBIM cdepaMm npodecCHuOHANbHON AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTMYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (QU3UKeE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIE0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS;
BBISIBJISITE  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTPHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TTOCIIEACTBUH JIESITEIIEHOCTH;
KOOPJMHUPOBATH U BBITIONHATH Pa0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKHe TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBHIMA TOHSITHSIMU W METOJAMH
bu3MUeCcCKON HAYKH;



BJIAJIETh HaBBIKAMH Y4e€OHO-MCCIIEIOBATEIBCKOW U MPOECKTHOHN JEATEIbHOCTH
B 00sacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB peIICHHUs 3aAad (U3NYECKOTO COACP)KAHUS, MPUMEHEHUIO Pa3IUYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAllMU, NPEeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yUEOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX IPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI JIsl JOKAa3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PELICHHS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCTIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTENLHOCTH, B TOM YHCJIC TIPU U3YYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHYECKYIO 00JacTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYeHUs MHPOpMAIUK (PU3UUECKOTO COJAEp)KaHUS U3
UCTOYHHMKOB PAa3HbIX THUIIOB, CAaMOCTOSTENIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3alMI0 M UHTEPIpeTalni0o MHPOPMAlUU pa3lIUYHBIX BUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPEeACTBA  HMHMOPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX
3aJ1a4 ¢ cOOII0ACHNEM TPEOOBAaHUI SPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPaBOBBIX M STHUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4YeHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX PU3UKU U BO BHEYPOUHOU JESATEIBLHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHUsS C HCIOJb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKAOr'0 YIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUSA IO €€ JOCTHIKECHHUIO: COCTaBJIATH IUIAH JIEMCTBUU,
pacupenensiTh poiu ¢ YYETOM MHEHHUH YYaCTHUKOB, OOCYXIAaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pe3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATbh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIATH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryjisiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUI;

JIaBaTh OILICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
($U3HUKYU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBIA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JI€SITENBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIB30BaTh MPUEMBI peuieKCUn AJisi OLIEHKH CUTyallud, BRIOOpa BEPHOIO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOECBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUYKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JIeSITEIbHOCTH;

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M AapPTryMEHTHl JAPYTUX TMPHU aHAIU3E PE3yIbTaTOB
JIeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B npouiecce 10CTUX)KEHUSI TUYHOCTHBIX PE3YJILTATOB OCBOCHUS MPOrPaMMBbI 110
dbuzuke 78 ypoBHS cpeaHero oOlmero oOpa3oBaHHST Y O0OyYaromuxcs
COBEPILEHCTBYETCS AMOIIMOHAIBHBIN UHTEJIJICKT, MpeIoaaraonmn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOILMOHAILHON c(ephl,
OBITh YBEpPECHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexXy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHE JAEWCTBOBATH MCXOHSl M3 CBOMX
BO3MOXKHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHMUIO;

COITMATbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C APYTUMU JIIOJIBMH, 3a00TUTHCS, MPOSBIATh HHTEPEC U pa3periaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEPAX POJb U MeCTO (U3NKU B (hopMUpOBaHUHU
COBPEMEHHOM HAay4YyHOW KApPTUHbI MHUpPAa, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepuagbHas TOYKa, MHEPIMAIbHAsA CUCTEMa OTCUYETA, aOCOIIOTHO TBEPIOE TEJIO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHun HU3NYECKuX 3a1ay;

pacro3HaBaTh (QpU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BELIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE JBUKEHUE,
CBOOOJHOE MAJ€HUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPLHUS, B3aUMOJEHCTBHE
Ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUJIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEMa Ted MpU HarpeBaHUM (OXJIAXKJEHUH), TEIJIOBOE PABHOBECHE,
UCIIapeHHe, KOHJAEHCALMs, IUIaBIIEHHWE, KPHUCTAJUIM3alUs, KUIIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHWE JABJIEHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXIY MapaMeTpaMy COCTOSIHUSI ra3a B M30IMpPOLECCaX, JIEKTpHU3aLus Tell,
B3aMMOJICCTBUE 3aps0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHAaTa, IyTh, MEpEeMEIlEeHHUEe, CKOPOCThb, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHsi, MOTCHI[MAIbHAs YHEPTUs, MeXaHUYeCKasl
pabora, MexaHM4YecKash MOIIHOCTb; NpPH ONUCAHUU NPABWIBHO TPAKTOBAThH
(bU3UYECKU CMBIC MCHOJBb3YEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

OTHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS,
UCTIONIb3Yd (U3MYECKHEe BETUYMHBI: JaBJIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUYECKOTO JABUIKEHUSI MOJIEKYJI, CpeIHEKBaJApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOIO JIBUTaTessl; MpHU OMHCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMBIX BEIUMYHMH, UX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUYMHBI: IIICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSIKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINKCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3MUECKYIO BEJIMUYUHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMUIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXpPaHEHUsS HWMITYJIbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOIMPABUS WHEPUHUATIBHBIX CUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUKEHHS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHCHHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GOpMYyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BhIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIIUIIBI ICHCTBHS MAIIIUH, PUOOPOB M TEXHUICCKUX
YCTPOUCTB; pa3ianuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
IPOIIECCOB C HCIOJb30BAaHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHHH, MPU ITOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIOTe3y Y4eOHOTO SKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEJIOKEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEITHOCTENH U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUPOBaTh PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIuI] U TpauKOB, JIeJIaTh BHIBOJIBI MO Pe3yJIbTaTaM UCCIEOBAHNUS;

co0JIro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEJACHUU UCCIICIOBAHUN B
paMKax ydeOHOTO DJKCIEpPUMEHTa, Yy4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOMU
JESATENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THBIE 3a7aud C SIBHO 3aJaHHON (U3MUECKOW MOJEINbIO,
UCTIOJNIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BbIOMpATh (HU3MUECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOoOXOMMBIE ISl €€ peIleHHUs, MPOBOAUTH PAcu€Thl U OLICHUBATH PEaTbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUMHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKIACHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBICHUS;

UCIIOJIb30BaTh IIPU PEIIEHUN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMaIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
yu4eOHOM ¥ HAYYHO-TIOMYJSAPHOW WHPOPMAINU, TOJYYCHHOW U3 Pa3IUIHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIYyIaeMyI0 HH(POPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TeXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOMN KU3HU JIIIS
oOecrieueHusi 0€30MAaCHOCTH TMPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, AJIsI COXPAHEHUS 30POBbSI U COOJIIOICHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH Cpee;



paboTaTe B TIpynmne C BBINOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYyMHIbl, PALUMOHAIBHO pacHpeleisTh OOA3aHHOCTH H
IUIAHUPOBATH JI€ATEbHOCTh B HECTAHAAPTHBIX CUTYAlUSX, aJ€KBaTHO OLICHUBATH
BKJIaJ] Ka)KJJOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOJIEMBI.

K koH1y o6yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKU B (POpMUPOBaAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AESATENbHOCTU JIOZAEH, IeJIOCTHOCTh U €IUHCTBO
(du3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOUCYHBIN 3MEKTPUUECKUI 3apsij, Jy4 CBETa, TOUECUHBIN UCTOYHHUK CBETA, sIepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOIO SiApa NpH pelIeHUH (PU3UUECKUX
3azay;

pacno3HaBaTh (pu3nMyecKkue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DPM3HMKH: DJIEKTPUUYECKAsI MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE
MarHuTOB, DJJEKTPOMATHUTHAs MHAYKIMS, JACHCTBME MAarHUTHOIO IO HA
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJEOaHUS U
BOJIHBI, NPSAMOJUHENHOE PpacCIpPOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuus U TOOJIIpU3alMs  CBeTa, JAMCIEPCHs  CBeETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBleHHE, BOSHUKHOBEHUE
JUHENYAaTOro CIEeKTpa aroMa BOJOpPOAA, €CTECTBEHHAas W HCKYCCTBEHHAs
PaaMOaKTUBHOCT;

ONKCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pa3JIMUHBIX  Ccpel) WU
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJIBb3YS (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CWJIA TOKA, JIEKTPUYECKOE HAINPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLMATOB, AIEKTPOJBIKYIAs CHia, paboTa TOKa,
UHAYKIUS MarHuTHOro mnoiisd, cwia Awmmepa, cuwia JlopeHa, MHIYKTHBHOCTb
KaTyIIK{, SHEPIHsl 3JIEKTPUYECKOTr0 W MAarHUTHOTO MOJEH, MEepUoJ M YacToTa
KoyiiebaHnii B KojeOaTelbHOM KOHType, 3aps] M CHjia TOoKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#d, (QOKYCHOE pacCTOSHUE W
ONTUYECKasl Cuja JIMH3BI, MPU OMNUCAHUM MPAaBUIBHO TPAKTOBATh (PU3MUECKHIA
CMBICT HCIOJNb3yEeMbIX BEIMYMH, UX OOO3HAYEHWs] M EIWHUIbI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUYECKYIO BETUUYHMHY C IPYTUMHU BEIMIMHAMU;

ONMCHIBATh H3YYEHHbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHl, HCHOJbB3Ys
(u3HUecKre BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



ATOMHBIX SIEP, TPU OINMUCAHWW TPABUIBLHO TPAKTOBATh (PU3WYECKUNA CMBICI
WCITOJIB3YeMBIX BEJIMYWH, WX OOO3HAYCHWS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIEI,
CBS3BIBAIOIINE JIAaHHYI0 (U3WYECKYI0 BEIWYMHY C JAPYTHMH BEITUYMHAMH,
BBIUUCTISITH 3HAUCHHUE (PU3NICCKON BEIIMUNHEI;

aHAJTM3UPOBATh (PU3UMYECKUE MPOIECCHl U SBJICHUS, UCIOIB3YS (PU3HUECKUE
3aKOHBI U MPUHIUIBI: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapajljIeIbHOTO
COCIUMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKITMH, 3aKOH TMPSIMOJIUHEHHOTO PacpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUe OiHIITelHa 1 doTodddexra,
3aKOH COXPAaHECHHSI JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXPaHEHHUs
AIIEKTPUYECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCcOBOIO YHcCIa, MocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpAXKEHUE U YyCJIOBUs (TpaHUIlbl, OOJACTH)
IPUMEHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPa MHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHMEM MPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO IKCTIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEII0KEHHOTO 000y I0BaHMUS, POBOAUTH OMNBIT U (OPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HW3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHHIC
METO/bI OLIEHKH MOTPEITHOCTEH N3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYNH C UCTIOIB30BAHUEM MPSAMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJTYYCHHON 3aBUCUMOCTH (M3MUECKUX BEJIMYMH B BHJAE TaOIUI] ¥ TPaduKOB,
JIeaTh BBIBOIBI 110 pe3yIbTaTaM MCCIIECI0OBAHMS;

coOmroaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPH MPOBEACHUHM MCCIIECOBAaHUHN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIONIh30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U 1ab0OPaTOpPHOTO
000pyTI0BaHMS;

pemaTth pacy€THblE 3aJayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIIbIO,
UCTIONB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJN3a YCIOBUS 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3UUECKHUE BEIMYHHBI U (POPMYIIBI,
HEOOXomUMbIe NIl €€ PEIICHUs, TMPOBOAWTH PAcU€Thl W OIICHWBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3HUECKON BEITUINHBI,



pelaTh KaYeCTBEHHBIE 3a1a4M: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznUecKue sIBICHUS;

MCII0JIb30BaTh ITPU PEIICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U NPEACTABICHUA
yu4eOHOM M HAY4YHO-MOMYJSAPHOM HMHPOpPMALMM, TMOJYYEHHOW U3 pa3IMyHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYHaeMYI0 HH(POPMALIHIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAaIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOIO MCIOJIb30BaHUS B MOBCEIHEBHOM
YKU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIIECCOB OKPYXAIOUIEIO0 MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0E30MAaCHOCTH MPU OOpaleHWH ¢ TpUOOpaMu M TEXHUUYECKUMHU
YCTPOMCTBAaMU, JIJIsi COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

paboTath B TIpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAaHUPOBaTh pPAa0OTy TPYMNIbl, PALMOHAIBHO paclpenensiTe OO0A3aHHOCTU U
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJleKBAaTHO OLIEHUBATH
BKJIa/l K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE paccCMaTpUBAaEMO PoOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

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

Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 1
DUCKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOe noJie. DIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢
99 MexaHn4ecKue U JIEKTPOMArHuTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pa3nesn 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOU ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(jlsf41c97c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 E;I[iﬂ;l;t;iggﬁ £11c07c
Hroro mo pazgeny 4
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
KoanyecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LU (poBbIE
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE PECYPChI
padoThl padoTsbI
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MeT(})/K Bl HO?lj)Hal,:)HI/ISI 1 bubmorera [JOK
¥ 8 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
OPMHUPOBAHUH COBPEMEHHOM
2 I(E)ap HOI;I KapTHHBI th a, B 1 bubmorera [JOK
v pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH
monen
Mexannueckoe OBMKEHHUE.
OTHOCHUTEIHHOCTD
3 MEXaHHYECKOI'O ABMIKCHHS 1 bubmorexa HOK
A ' https://m.edsoo.ru/ff0c3508
[Tepemernienue, CKOPOCTb,
yCKOpEHUe
4 PaBHOMEpHOE NMPAMOJIMHEHHOE 1 bubnunoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubnuoreka [IOK
MPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnunoreka [JOK
CcBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiinoe nBuXkeHUE.
. bubmuoreka [JOK
7 JIBuKEeHNE MaTepUAIIbHOW TOUYKH 1

10 OKPYKXHOCTH

https://m.edsoo.ru/ff0c3ada



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

IIpuHIHII OTHOCUTENBHOCTH
lNanmnes. MuepuumanbHbie

bubmmoreka [{OK

8
cuctemsl otcuera. [lepBbiil 3aK0H https://m.edsoo.ru/ff0c3be8
Herorona
Macca tena. Cuia. [Tpunuun
9 cynepno3uiuu cui. Bropoii bubnuorexa [JOK
3akoH HproToHa 111 https://m.edsoo.ru/ff0c3be8
MaTepUaIbHON TOUKH
Tpetnii 3akoH HeroToHa 1151 bu6moreka [IOK
10
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO TATOTEHUS.
11 Cuna tsoxectu. [lepBas bubmorexa [TOK
P https://m.edsoo.ru/ff0c3d00
KOCMHMYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [IOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapdunmeHt
13 Tpenusi. Cuiia COnpoTUBICHUS bubnuoreka [JOK
MpY IBMOKEHUU Te€JIa B )KUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[locrynarensHoe 1
BpallaTeIbHOE IBU)KEHHUE
14 abCOIOTHO TBEPOTO Tena. bubnunoreka [JOK
MowmenT cuisl. [lnedo cuiel. https://m.edsoo.ru/ff0c41a6
Ycnosus paBHOBecHs TBEPIOTO
Tena
Nmnynsc MmatepranbHOM TOUKH,
y p bu6mmoreka [JOK
15 CUCTEMBI MaTE€PHAIIbHBIX TOYEK.

Nmnynsc cuiibl. 3akoH

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
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COXpaHEHUS UMITYJIbCA.
PeakTtuBHOE NBMKEHNUE

16

PaboTa 1 MOUTHOCTH CHIIBI.
Kunernueckas sneprus
MaTepuaibHON TOUku. Teopema
00 N3MEHEHUU KHHETUYECKOW
SHEpPruu

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas 3HEPTHUSL.
[ToTreHumanpHas S3HEPrUs ynpyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenumansHas 3HEPTUS TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

TloTenmansHEIE 1
HEMOTEHINAIbHEIE CHIIBL. CBSI3b
paboTHl HEMMOTEHITUATIBHBIX CHIT C
H3MEHEHUEM MEXaHHYECKOU
SHEPTHH CHCTEMBI TeJ. 3aKOH
COXpaHEHHUs MEXaHUYCCKON
SHEPTHH

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

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u padbOTHI
CHJIBI C H3MCHCHUEM
MEXaHUYECKOM PHEePTUH TeNa Ha
MIpUMepe PACTIKEHHS
PE3UHOBOTO KI'yTa»

https://resh.edu.ru/subject/28/10/

20

KonTtposneHas paboTa 1o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXPAHEHUS B
MEXaHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO M
Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHHUS U
B3aUMOJEHCTBHUSA YaCTHI]
BelecTsa. Mojenu cTpoeHus
ra3oB, JKUJKOCTEH U TBEPBIX TEI

https://resh.edu.ru/subject/28/10/

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosHHas
ABoraapo

https://resh.edu.ru/subject/28/10/

24

TermmoBoe paBHOBECHE.
Temnepatypa u €€ U3MEepeHHE.
[lIxana Temneparyp Llenbcus

https://resh.edu.ru/subject/28/10/

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

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

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelIHEe KUHETUYECKOM
SHEPIUH JIBKEHHS MOJIEKYIL.
YpaBuenue MeHeneena-
Knaneiipona

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

27

3akoH JlanbToHa. ['a30BBIE
3aKOHBI

https://resh.edu.ru/subject/28/10/

28

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]ly mapaMeTpaMH COCTOSTHHS
Pa3pe)EeHHOTO razay

https://resh.edu.ru/subject/28/10/



https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
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N3onpoueccel B UACAIBHOM ra3e

29 U UX Tpaduyeckoe bubmiorexa LIOK
https://m.edsoo.ru/ff0c570e
MpeACTaBICHUE
Bnyrpennssa sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
30 CHOCOObI €€ U3MEHEHHUS. bubnuorexa [JOK
KonuuecTBo TemoTe! u padbora. https://m.edsoo.ru/ff0c5952
Bnyrpennssa sHeprus
0JIHOATOMHOTO HCAJIbHOTO Ta3a
bu6moreka [IOK
31 Brwt rentonepesiain https://m.edsoo.ru/ff0c5c36
VenbHasg TEII0EMKOCTD
32 BeniecTBa. KoamuecTBO TEmIOThI bubmuorexa [JOK
MpY TeIIonepeaaye. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MpoIecc
IlepBElii 3aKOH TEPMOJUHAMUKHI
33 u eIr)o HpI/IMCHCHI/IIe) K " bubmmorexa [IOK
https://m.edsoo.ru/ffOc5efc
H30IIpoIeccam
Heob6parumocTh mpo1ieccoB B
34 npupojie. Bropoii 3akoH bubmmorexa [IOK
https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHUKHU
35 [Tpunmun nevicreus u KII1/{ bubnunoreka [JOK
TETJIOBOM MAIlTUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT[ https://resh.edu.ru/subject/28/10/
37 JKOIIOTHHECKHE MPODIEMS! https://resh.edu.ru/subject/28/10/

TCIINIOSHCPT CTUKHU
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O6o06maromuii ypok

bubmuoreka [JOK
M .
38 «Mosetynapuaz usnica https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAUHAMUKI
KonTtposnsHas paboTa o teme
39 «MonexynsipHasi pu3uKa bubnuotexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTHHAMHKID
[TapooOpazoBanue u
40 KoHAeHcanus. Mcmapenne u bubmorera [JOK
' P https://m.edsoo.ru/ff0c63b6
KHUIIEHHE
AOcCoIOTHAS U OTHOCHTEIIbHAS
41 BJIAXKHOCTH BO3/TyXa bubmorera [JOK
S https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
Trépnoe Teno. Kpucrannmyeckue
1 amop(dHBIC Teaa. AHU30TPOITHUS
42 CBOMCTB kpucTauioB. XKuakue bubmorera [JOK
P A https://m.edsoo.ru/ff0c65f0
kpucTtayisl. CoOBpeMeHHBIC
MaTepHaIbI
[TnaBieHre U KPUCTAIUTA3ALIMSL.
43 VenpHas TEIIOTA MIABICHUS bubmorera [JOK
s ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubmuoreka [JOK
44 6
¥paBHeHHe TEIuoBoro banarica https://m.edsoo.ru/ff0c6820
DeKTpHU3aIKsl Te.
45 DnekTpudeckuil 3apsia. J{Ba Bua bubmorexa HOK
P DAL A https://m.edsoo.ru/ffOc6bcc
ANIEKTPUYECKHUX 3aPSIOB
[TpoBOIHUKH, TUIICKTPUKA U
46 MOJIYIIPOBOAHUKH. 3aKOH bubnuorexa [IOK

COXpaHEHUs IEKTPUIECKOTO
3apsiaa

https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

B3aumonelictBue 3aps10B. 3aKOH

. bubnmoreka [JOK
41 Kynora. TOqujHHH https://m.edsocIJ_.[ru/ffOc6ce4
AIEKTPUUECKUH 3apsi]T
Hanpsioxénnoctb
48 3neKkTpudeckoro noJid. [Ipuniun bubnuorexa [JOK
CYNEPHO3UIUU ANEKTPUUECKUX https://m.edsoo.ru/ff0c6df2
nosen. JIMHUK HanpsHKEHHOCTH
Pa6ora cun
49 3JIEKTPOCTATUYECKOTO TOJISI. bubmuotexa [JOK
[Torennunan. PazHocTts https://m.edsoo.ru/ff0c6f00
MTOTEHITNAJIOB
[TpOBOTHUKH U TUAJICKTPUKH B
50 AJIEKTPOCTATHYECKOM IIOJIE. bubnuoreka [IOK
Jusnexkrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHULIAEMOCTb
N bu6mmoreka [JOK
51 OnexkrpoéMkocTb. KoHnmeHncarop httos://m.edsoo.ru/fOCT126
DNeKTPOEMKOCTH TIOCKOTO
52 KOHJIEHCaTopa. DHeprus bubmorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
JlaGopaTtopHas pabota
53 "N3mepeHue IeKTpOEMKOCTH https://resh.edu.ru/subject/28/10/
KOHJeHcaropa"
[IpuHLHN fEeHCTBUS U
MIPUMEHEHHE KOH/IEHCATOPOB,
54 KOTMPOBAIILHOTO AITapats, https://resh.edu.ru/subject/28/10/

CTpYHHOTO MPUHTEPA.
DeKTpocTaTHUecKas 3alluTa.
3azemiieHHE IEKTPOIPUOOPOB



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
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

55

DNEeKTpUUECKUH TOK, YCIOBHUS
€ro CYIIECTBOBAHUSI.
[TocTosHHbIM ToK. Cuia Toka.
Hanpsokenne. ConpoTHBiIEHHE.
3akon Oma Juis yyacTka Lenu

https://resh.edu.ru/subject/28/10/

56

IlocnegoBarenbHOE,
napajieTIbHOEe, CMEIIAaHHOE
COEIMHEHHE MPOBOJHUKOB.
JlabopaTtopHnast pabota
«M3yueHne cMenmaHHoro
COCTMHEHUS PE3UCTOPOBY»

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa u MmoniHOCTh
AJIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma 11 HOJTHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«M3mepenue IJIC nucrounuka
TOKa U €r0 BHYTPEHHET0
COTIPOTHUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHas IPOBOAUMOCTD
TBEP/BIX METAJIOB.
3aBUCUMOCTb COMPOTUBIICHUS
METAJUJIOB OT TEMIIEPATYPhI.
CBepxXnpoBOIUMOCTh

https://resh.edu.ru/subject/28/10/

60

DNEeKTpUUYECKUI TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX ITyYKOB

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

[TonynpoBOAHUKH, UX
COOCTBEHHAs M IPUMECHAs!

bubmmoreka [{OK

61 npoBoauMocTh. CBOMCTBA p—N-
POBOA P https://m.edsoo.ru/ff0c84ae

nepexona. [1omyrnpoBoIHUKOBbBIE
puOOpHI
DNEeKTPUYECKUM TOK B pacTBOpax

62 1 pacIuiaBax dJeKTPOJIUTOB. bubnuorexa [JOK
DNEeKTPOTUTHIECKAs https://m.edsoo.ru/ff0c82ba
JUccoanus. JIeKTPOIU3
DIIEKTPUYECKHUI TOK B ra3ax.

63 CamocCTOSITENbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNEeKTpUYECKUEe MPUOOPHI 1
YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [IOK

64
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301acCHOCTH
O6o0maromuii ypok bubmuorexka [JOK

65
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KouTponbHas pabora no teme

66 «Qnekrpocraruka. [locTosHHbIN bubnunoreka [JOK
anekTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»
Pesepsnblil ypok. KonTpoiabHas

67 a601;a o TZS[G P bubnunoreka [JOK
}? ; https://m.edsoo.ru/ff0c8c56

DNeKTpoAuHAMHUKA
68 PezepBHblit ypok. O6o0mIaromuit bubnuorexa [IOK

ypox 1o reMaMm 10 knacca

https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KVIACC

KoaunuyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi = odpa3zoBaTesibHbIE PeCYPChI
padoTsbI padoThI
IlocTostHHBIE MATHUTEL M UX
B3anmMojieiicTBie. MarauTHoOE
1 none. Bektop MarHuTHOI 1 bubmmorexa [TOK
’ P . https://m.edsoo.ru/ff0c9778
WHIYKIUW. JIMHAN MarHUTHOM
WHTYKITHHA
MarauTHO€ 10JI€ MPOBOJIHUKA C
TokoM. OmbIT Dpcrena. bubnuoreka [IOK
2 N 1
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabota
3 «M3yuenre MarHuTHOT'O MOJIS 1 1 bubmorexa [JOK
i https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM»
JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOIHMK ¢ ToKoM. Cuia
4 Awmriepa. JlabopaTopHas pabora 1 1 bubnunoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»
JlericTBEe MarHUTHOTO MOJISA Ha
5 JBUKYILYIOCS 3apsSKEHHYIO 1 bubnuoreka [IOK

yactuily. Cuna Jlopenia. Pabota
cunsl JIopeHna

https://m.edsoo.ru/ff0c9df4



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

ONEeKTpOMarHUTHAsI HUHIYKIHS.
[ToTox BEKTOpa MarHUTHOM
uaaykuu. DJ1C uHAyKIId.
3aKoH 3JE€KTPOMarHUTHON
naaykuun Papanest

https://resh.edu.ru/subject/28/11/

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIEHME
camounaykuu. IJ1C
CaMOMHIYKIIMU. DHEPIUs
MarHUTHOTO TOJISl KaTyHIKU C
TOKOM. DJIEKTPOMArHUTHOE TI0JIE

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSHHBIE
MarHuThl, JIEKTPOMAarHUTHI,
AJIEKTPOABUTaTENb, YCKOPUTEIN
3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

https://resh.edu.ru/subject/28/11/

10

O6o06maromuit ypok
«MarsurHoe 1oue.
DNEeKTpPOMAarHUTHAsT MHYKLIUS

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

11

KonTtponsHas pabota o Teme
«Mar»uuTtHoe noiJe.
DNeKTpOMarHuTHask UHIYKLIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUecKue
KosiebaHus. YpaBHEHUE

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



https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TrapMOHUYECKUX KOJIeOaHUH.
[IpeBpatienue suepruu

13

Jlaboparopnas padoTa
«MccnenoBanue 3aBUCUMOCTH
MIePHOJIa MAJTBIX KOJICOAHMIA
rpy3a Ha HUTH OT JJTHHBI HUTH U
MAacChI Tpy3a»

https://resh.edu.ru/subject/28/11/

14

KonebarenbHblil KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJiIe0aHus B UI€aTLHOM
KoJiebaTeIbHOM KOHTYpE.
AHanoTus MeX1y
MEXaHUYECKUMH U
JIEKTPOMArHUTHBIMHU
KoJIe0aHUAMU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3aKoH
COXPaHEHHUS SHEPTUU B
uJeanbHOM KoJieOaTeTbHOM
KOHTYpe

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

16

[IpencraBnenue o 3aTyXaromux
KosiebaHusAX. BbIHYXIeHHbIE
MeXaHUYECKUe KoJeOaHusl.
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CuHyconaibHbIN IEPEMEHHBIN
TOK. MOILIHOCTB ITEPEMEHHOTO
TOKa. AMIUIUTYJHOE U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbhd34



https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

JICHCTBYIOIIEE 3HAYCHHUE CUJIBI
TOKa U HAITPSKCHUA

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHue
JIEKTPUYECKON IJHEPTUU

https://resh.edu.ru/subject/28/11/

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO
3BOHKA, T€HEPATOpa
MePEMEHHOTO TOKA, JIMHUHI
JNEeKTpoIepesad

bubmmoreka [{OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
MIPOM3BO/ICTBE JIEKTPOIHEPTUU.
KynbTypa ncnoaszoBanus
AIIEKTPOIHEPTHH B
MOBCEIHEBHOMN KU3HU

https://resh.edu.ru/subject/28/11/

21

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHHS U
JuirHa BoJiHbl. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTs 3ByKa. BeicoTa ToHa.
TemOp 3Byka

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

23

ONEKTPOMAarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [Ikana
JJIEKTPOMArHUTHBIX BOJIH

bubmmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/IHLI paauoOCBA3U U
TeneBueHus. PazButue CpcaAcCTB
CBs3U. Paguomokanus

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/28/11/

KontponsHas pabora

bubmuoreka [JOK

25 «KonebaHus 1 BOJHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMmonmHenHOE
pacrpocTpaHeHHEe CBETa B bubnuorexa [JOK

26 . .
OJHOPOHOM cpene. ToueuHslii https://m.edso0.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI

97 oTpaxkeHus ceta. [loctpoenue bubnuorexa [JOK
M300pakeHUH B TIIOCKOM https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenne ceera. [lonHoe

28 BHYTPEHHEE OTpPaKEHUE. bubnuoreka [IOK
[IpenenbHblid yroJ1 MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTpPaXKECHHUS
JlaGopaTtopHnast pabota

29 «M3mepenune mokazaTest bubmorexa HOK

https://m.edsoo.ru/ff0cd67a

MIPEIOMIICHHUS CTEKIIa»
JIunzel. [TocTtpoenue

30 n3o0paxenuii B muuze. opmyna bubnunoreka [JOK
TOHKOU JIMH3bI. YBEIUYECHHE https://m.edsoo.ru/ffOcddle
JTUH3BI
JlaGopaTtopHas pabota

31 «HccnenoBanue CBOMCTB https://resh.edu.ru/subject/28/11/
M300paKeHUH B IMH3AX)
Jucnepcus cera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.

32 JIaGoparopHas paboTa https://resh.edu.ru/subject/28/11/

«Habmronenue nucnepcuu
CBETa»



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
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

WuTepdepeniys ceera.

bubmuoreka [JOK

33 .

Audpatcuns ceera . https://m.edsoo.ru/ffOced22
JudpaknroHHas pemeéTka

34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonapusanus cBera https://m.edsoo.ru/ff0cf02e
OnTryeckue npuodoOpsl U

35 YCTPOMCTBA U YCIOBUS UX https://resh.edu.ru/subject/28/11/
0€30MacHOTO MPUMEHEHUS
I'paHUIBI MPUMEHHUMOCTH

36 KJIACCUYECKOU MEXaHUKH. bubmuotexa [JOK
[Toctynatel cnenuanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUHU OTHOCUTEITHHOCTH
OTHOCUTENBHOCTH

37 OJIHOBPEMEHHOCTH. 3aMe lJICHHE Bubmmorexa [JOK

FHOBD ] 8 https://m.edsoo.ru/ffOcfa42
BpEMEHH U COKpaIlleHUE THUHBI
DHeprus U UMIYJbC

38 PENATUBUCTCKON YACTHUIIBI. bubnuoreka [JOK
CBsI3b Macchl € SHEPrUei u https://m.edsoo.ru/ff0cfc68
HUMITYJIECOM. DHEPrusi MoKos
KonTponsnas pabora «OnTuka.

39 OcCHOBBI crieManbHON TEOPUHU Bubmmorexa LIOK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»

40 ®ortonsl. opmyna [1nanka. bubnuoreka [IOK
DHeprus ¥ UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHUE BuG OK

41 ¢dororddekra. OnbiTor A. T nomorexa 1

Cronerosa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/28/11/
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
https://m.edsoo.ru/ff0cffc4

3akoHnsl hoTod(deKTa.
VYpaBHeHue DUHIITEIHA 11

bubmmoreka [{OK

42 dotorddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuna» porodddexra
Hasnenune cBeta. Onbite [1. H.
43 JleGeneBa. XuMU4ecKoe bubmorexa HOK
. https://m.edsoo.ru/ff0d04a6
JIeiCTBHE CBETa
TexHnueckne ycTpoicTsa u
44 MIPARTIHECKOE TPHMEHEIHE: https://resh.edu.ru/subject/28/11/
dhoTormeMeHT, (OTOIaTIHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemrenue 3agad mo reme bu6moreka [IOK
«DJIeMeHThbI KBAaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesauro o- bubnuoreka [IOK
yactull. [Inanerapnas moziens https://m.edsoo.ru/ff0d091a
aToMa
bu6mmoreka [JOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0d0afa
N3nyuenue u nornouieHue
48 (hOTOHOB MpH MEpPEXoIe aToMa C bubnunoreka [JOK
OJIHOTO YPOBHS SHEPTUU Ha https://m.edsoo.ru/ff0dOafa
Opyroui. Buasl criekrpos
BonHoBBIE CBOMCTBA YaCTHII.
Bounsb! ne bponins.
. bubnmuoreka [JOK
49 KopnyckynsipHo-BoJIHOBOM

Ayallu3M. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo
OIIPEJICIICHUIO COCTaBa
PAaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMmma-
n3iny4yeHus. BousHue
PaIMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

https://resh.edu.ru/subject/28/11/

52

OTKphITHE TPOTOHA Y HEUTPOHA.
N3otombl. Anbda-pacma.
DIEKTPOHHBIN U O3UTPOHHBIN
Oera-pacnaj. ['aMma-u3ydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B
anpe. SlnepHble peakuu.
Anepusbrit peaktop. [Ipodraemsr,
MePCIEKTUBBI, SKOJIOTHUECKUE
ACIEKTHI SJEPHOM SHEPTCTHKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DNIeMEHTapHBIE YACTULIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOIIOJICHUS ¥ PEerUCTpaIiH
3JIEMEHTapHBIX YACTHII.
Kpyrasiii cton
«DyHaaMeHTaIbHbIE
B3aUMOAECUCTBUA. EAUHCTBO
(buznuecKoi KapTUHBI MUPAY

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

55

Bun 38é31H0r0 HeOa. Co3Be3mus,
SIpKUE 3BE3/IBI, IIAHETHI, MX
BuauMoe aBkeHue. CoaHeuHas
cucTeMa

https://resh.edu.ru/subject/28/11/



https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/28/11/

56

Counne. ConHeynas
AKTHUBHOCTD. I/ICTO‘IHI/IK 3HepFI/II/I
CouHna u 3BE31

https://resh.edu.ru/subject/28/11/

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/bI
IJIaBHOM TMOCJIEI0BATEIBHOCTH.
Bnyrpennee ctpoeHue 3BE3.
CoBpemeHHbIe NPECTAaBIECHUS O
MIPOUCXOKICHUN H IBOJTIOIIUH
CouHIta 1 386311

https://resh.edu.ru/subject/28/11/

58

Mneunsiii [Iyte — Hama
TI'amakTtuka. Ilomoxenne u

nemwxkenne ComHna B [ amakTuke.

lNanaxktuku. Y€pHbie AbIPHI B
AJpax rajJaKkTHUK

https://resh.edu.ru/subject/28/11/

59

Bcenennas. PazOeranue
rajnaktuk. Teopus bonbiioro

B3pbIBaA. PemuxToBoe H3JIYYCHHUC.

Mertaranaktuka

https://resh.edu.ru/subject/28/11/

60

Hepemennsie npo0iaembl
aCTPOHOMHHU

https://resh.edu.ru/subject/28/11/

61

KontponbsHas padorta
«DNeMEHTHI aCTPOHOMUH U
acTpou3uKm»

https://resh.edu.ru/subject/28/11/

62

Oo6o6maromuit ypok. Posb
(DU3HUKYN ¥ aCTPOHOMHUH B
3KOHOMMYECKOH,
TEXHOJIOTMYECKOM, COIMaIbHOM

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

1 DTHYECKOH chepax
JEATSILHOCTH YeI0BEKa

63

O6o06maromuii ypok. Ponb u
MecTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MuUpa

https://resh.edu.ru/subject/28/11/

64

O6o06matomuii ypok. Poib
¢uznueckoil Teopuu B
(hopMUpOBaHHUY TIPEACTABICHUI
0 (pusmveckoi KapTHHE MUpa

https://resh.edu.ru/subject/28/11/

65

O6o06maromuit ypok. Mecto
(bu3nuecKkoi KapTUHBI MUpa B
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTaBICHUN O IPUPOJIE

https://resh.edu.ru/subject/28/11/

66

Pe3epBHbIil ypok. MarHuTHOE
noJie. DJIeKTPOMarHuTHas

WHTYKITUS

https://resh.edu.ru/subject/28/11/

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CIEIMATIBHOW TEOpUU
OTHOCHUTEIBHOCTHU

https://resh.edu.ru/subject/28/11/

68

Pesepnsiii ypok. KBanrosas
¢u3nKa. JneMeHTbl aCTPOHOMUU
U acTpo(pU3UKU

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 knace/ Mskumes I'.4., Byxosues b.b., Corckuiit H.H. nmox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenscTBO

«HpOCBGIIICHI/IC»

METOANYECKHUE MATEPHUAJIBI JIA YUUTEJIA

1. ®usuka, 10 kinace/ Mskumes I'.41., byxosies b.b., Corckuit H.H. mox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmecTBo «M31aTenbcTBO
«IIpocBemenue»

2. ®usuka, 11 kimace/ Makumes I'.J1., byxosrnes b.b., Hapyrua B.M. oz
penakmueit [laphentreBoit H.A., AknimonepHoe obmectBo «M31aTenbcTBO
«IIpocsemenue»

3. PermkeBuu A.I1. COopruk 3amay o pusuke 10-11 xmacest 7-u3a.,- M.; Ipoda,
2008. ®uznka. 30 TPEHUPOBOYHBIX BAPUAHTOB IK3AMEHAITMOHHBIX pa0OT JIJIst
MOATOTOBKH K €IMHOMY rocyaapcTBeHHOMY sk3aMeny(EI'D 2023), M.; ACT,
2023

4. IlypermeBa H.C., Patouns E.O.



MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHA
HMHTEPHET

- http://www.proshkolu.ru

- http://school- collection.edu.ru

- http://www.openclass.ru

- http://www.fizika.ru

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

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






