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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHMM K pe3ysbTaram
OCBOEHMSI OCHOBHOM 00pa3oBaTelbHON MNporpaMmmsbl, npenacraBieHHbIXx B PI'OC
COO, a Ttakxke ¢ yu€roM (denepanbHON paboyell MporpaMMbl BOCIUTAHUS U
KOHIIENIIMK TpenofaBaHus ydeOHoro npeamera «®dusmka» B 00pa3zoBaTeNbHBIX
OpraHu3aIusIx Poccuiickon Oenepanuu, pean3yIoImx OCHOBHEIE
o0pa3oBareabHbIE MPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKE HaIlpaBieHO Ha (popmupoBaHHe
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuarmmxcs 10-11 kmaccoB mnpu
0o0yueHun ux ¢usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBercrByer TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM PpPE3yJIbTaTaM
oOydeHus, a TaKKE YUYUTHIBAET HEOOXOAMMOCTh peaIU3alUU MEXKIPEAMETHBIX
CBA3€H (U3MKM C €CTeCTBEHHO-Hay4YHbIMM Y4eOHbIMU TmpeaMmeramu. B Heit
ONPENENSIOTCA OCHOBHBIE LIENM M3y4YeHHUs (PU3UKUM HAa YPOBHE CPEIHEro OOLIero
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 0a30BOM ypOBHE).

ITporpamma 1o (husnke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (U3UKHU Ha Oa30BOM ypOBHE, B

TOM YHCII€ IPEIMETHBIE PE3YyJIbTAThI MO TOJIaM 00yUYEHUs;

e coJiepkaHue yueOHoro npeamera « Pu3nka» 1o rogam 00ydyeHHUsl.

dusnka kak Hayka O HamOojee OOLIMX 3aKOHaxX IPHUPOAbI, BBICTyIAs B
KayecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ B CUCTEMY
3HaHuU 00 okpykatoem mupe. LLkonpHBI Kype HU3UKH — CHCTEMOO0Opa3yOnit
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOLIECCOB U SIBICHHUH, M3y4yaeMbIX XUMHUEH, Ouosoruei,
dbuszuyeckoir reorpadueid u actpoHomued. Mcmosib3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUWA  ONpeAessseT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUA B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, ITOJIy4eHHUs] HOBBIX MAaTEpPUAJIOB C 3aJlaHHBIMU CBOWCTBAMHU U JIPYTHX.
W3yyenue QuU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAYYHOW KapTHHBI MHpa oOydaromuxcs, B (OPMHUPOBAHHE YMEHHMH MPUMEHSATH
HaYYHBIA METO/]I IO3HAHUS [P BBINOJIHEHUN UMH Y4EOHBIX UCCIIEJOBAHU.

B ocHOBy kypca ¢u3uku aji1 YpOBHS CpeAHEro oOuero ooOpa3oBaHUs
NOJIOXKEH pAll HWAEH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKH
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepual U3 BCeX pa3ziesioB (PU3MKHU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3MKU
o0beMHEH BOKpPYr (Qu3nyeckux Teopud. Begymum B Kypce sBisieTcs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BELIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanuzanus MpeArnojaraeT HCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM OOLIECTBA, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOTMYECKUMHU MTpoOiieMaMu.

Hoess  npuxnaownoii  nanpasnennocmu. Kypc ¢usuku  mpeamosiaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHMUYECKHX M TE€XHOJOTMYECKHUX MPHUIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss IMOCPEACTBOM BBEIAEHUS JIIEMEHTOB
coliepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHHKUM M TEXHOJOTUW, a Takke OOCYXICHUS
npo0JIeM pallMOHATBHOTO MPUPOIOIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMU DJIEMEHTAMHU Kypca (PU3MKU Ha YPOBHE CPEAHEro OOILEro
oOpa3oBaHusl SBISAIOTCS (pusmveckue Teopuu (hopMHUpOBAaHUE TMPECTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIU (PYHIaMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSAX O MPUPOJE, TPaHHIAX
OPUMEHUMOCTH TEOPUM, JJI1 OIMCAaHUSA €CTECTBEHHO-HAayYHbIX SIBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3HKU pean3yercs MpexKe
BCEro 3a CUET OpPraHu3aluy 3KCHEPUMEHTAIBHOU NEATEIbHOCTH O00YYarolUXCs.
Jlnst  Ga3oBOro ypoBHS Kypca (U3MKH — 3TO UCIOJIb30BAaHUE  CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIaOOpaTOPHBIX pPadoT,
KOTOpBIE B Mporpamme 1o (¢pusuke oObEIUHEHBI B OOIIUN CIHUCOK YUYEHHUYECKUX
IpaKTUYECKUX paboT. BhlaelieHne B yKa3aHHOM IepedyHe J1abOpaTOpHBIX padoT,
OPOBOJUMBIX JJII KOHTPOJS M  OLEHKH, OCYIIECTBIISIETCS  YYaCTHUKAMU
o0pa3oBaTeNbHOTO TIpOllecca HCXOAd U3 OCOOCHHOCTEHW IUIAHUPOBAHUS U
OocHallleHuss kabuHera Qu3uku. Ilpu »>TOoM obecnieurBaeTCsi OBJAJICHUE
0o0y4aronMMuUCss yMEHUSIMUA MPOBOJUTH KOCBEHHBIE W3MEPEHMs, HCCIEIOBAaHUS
3aBUCHUMOCTEH (U3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO IPOBEpKE
MPEAJIOKEHHBIX THUIIOTES.

bonpiioe BHHMaHHME YyAENAETCS PEHICHUI0 PACYETHBIX M KAaueCTBEHHBIX
3amad. IIpy 3TOM I pacy€THBIX 3a1ad NPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIBIO, TO3BOJISIONINE TPUMEHSATh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiesia Kypca, TaK M UHTETpUpYs 3HAHUS W3
pa3HbIX paznenoB. JJisi KAYECTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISFOTCS 3aIaHUsT Ha
00bsSICHEHHE MPOTEKaHUsl (PU3UYECKUX SBJICHUU U TPOILIECCOB B OKpYKarouen
KU3HH, TpeOyronme BhIOOpa (DU3UYECKON MOJENH JUIsl CUTyalluu TMPAKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k mMarepuagbHO-
TEXHUYECKOMY OOecCreueHn0 yueOHOro rpoiecca 0a30BbIA ypOBEHb Kypca
($u3MKK1 Ha ypOBHE CpeIHETr0 00IIero 00pa30BaHus JOJIKEH H3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOuHeTa (U3MKU WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOuHere (QU3MKU TOKHO OBITH
HeoOXxoauMoe J1abopaTopHOe 00OpYyJAOBaHUE JJIS BBHITIOJTHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3NKE YUCHUUYECKHX MPAKTHUYECKHX PaOdO0T U IEMOHCTPAIIMOHHOE
obopyoBaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIeYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAaHUS  W3Y4YaeMbIX  SBIEHUW H  TPOIIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pynOBaHHE MJI YUYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCcs B BUAC TEMAaTHYCCKUX KOMILIEKTOB M OOECIIEYMBACTCS B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX OOyYarOmMXCA. TeMaTHYeCKhe KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAHMS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHM LIEJIAMH U3yUYeHUs (PU3UKHU B 00IEM 00pa30BaHUU SBIISIFOTCS:

e (opMHupOBaHUE HHTEpeca U CTPEMJICHUS OOyYarOUIUXCS K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIICKTYaIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE IMPEACTABICHUN O HAYYHOM METOJIC MO3HaHUs U (HOPMHUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIIICHUS K OKPYKAIOIIUM SBJICHUSIM;

e (QopMHUpOBaHUE HAYYHOI'O MHUPOBO33PEHUSI KaK pe3yJbTara HU3Yy4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

e (opmupoBanue yMeHUW OOBSCHATH SBIEHUS C HCIOJIH30BAHUEM
bu3HUeCcKUX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHe TpeACTaBICHUN O poNM (PUMKH IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTukeHue 3TuX Lefeld 00ecrneurnBaeTcsl peleHueM CIEeAyIoIuX 3a1a4 B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHET0 O0IIero 00pa3oBaHus:



e TmpuoOpeTeHHEe  CHUCTEMbl  3HaHUK 00  0o0mWMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAs MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJICKTPOJWHAMHUKY, KBAaHTOBYIO (U3HKY U
AJIEMEHTHI aCTPOPHU3UKH;

e (opmupoBaHue yMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUA IS
0OBbsCHEHHMS] (PU3WYECKUX SABJACHUH B TPHUPOAEC W JUIS TPUHATHS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jay, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIbHOE
co3gaHue pU3NYECKOW MOJEIIH, aJIEKBAaTHOW YCIOBUSIM 33/]auH;

e TMOHUMaHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPONCTB M TEXHOJIOTHYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMH CAMOCTOSITENBLHOTO IJIAHUPOBAHMS U TPOBEICHUA
bu3HYEeCKNX HKCIIEPUMEHTOB, aHAIM3a M HMHTEPIpETallid WHPOPMAIIUH,
oTpe/IeleHHs JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCIOBMM JIJISl Pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIIEI0BATEIBCKOMH,
TBOPYECKOU IEATEIBHOCTH.

Ha wusydenuwe ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipeqnaraemeiii B mporpamMme Mo (Qu3nMke IMepedeHb Ja0opaTOpPHBIX M
MPaKTUUYECKUX PAOOT SBISIETCS PEKOMEHJOBAHHBIM, YUUTENb [E€JaeT BHIOOP
pOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YYETOM WMHIWBHIYaTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COJEPXAHME OBYUYEHUA
10 KIIACC

Paznen 1. ®usuka 1 MeTOAbl HAYYHOT O MIO3HAHUSA

®dusuka — Hayka o npupone. Hayunble METOABI IMO3HAHUSA OKPYKAIOLIErO
mupa. Poib DJKCnepuMeHTa W TEOpHUM B IPOLECCE IO3HAHUS IPUPOJBI.
DKCIEPUMEHT B (PUBHKE.

MopenvupoBanue (HU3NYECKUX SBICHUNA W TporeccoB. HaydHble TUMOTE3HI.
®duznyeckre 3aKOHbI U TEOPUH. ['paHUIIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B GOPMUPOBAHWU COBPEMEHHOW HAyYHON KapTHHBI
MHpa, B IPAKTUYECKON IEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBele U UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

MexaHnnueckoe aBuxkeHrne. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBHOKEHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemenienue, cKopocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepuaJbHOM TOUYKH, UX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJHWHAT.
CnoxeHue nepeMenieHui u CI0)KeHUue CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH M NEepPEMENICHUS
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOoaHOe najzieHue. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBonuneitHoe  nBukeHue. J[BUKEHHE  MaTepUAIbBHOW  TOYKHA IO
OKPY>KHOCTH C MOCTOSHHOW MO MOJYJIKO CKOPOCTBHIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTs. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTeILHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JNBUKEHUE CHAPSOB, LIETIHBIC U PEMEHHBIE NEPEIayu.

Jlemoncmpayuu

Mogenb cuctemMbl OTCYETA, WITIOCTPALIMS KUHEMATHYECKUX XapaKTEPUCTUK
JIBIKCHMUSL.

[IpeobpazoBaHue NBUKEHUN C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenue nBuxeHus: tena, OpOIMIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hanpanenue cKopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydeHne HEPaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPENEICHUS MTHOBEHHOU
CKOPOCTH.

HccrenoBaHnne COOTHONIEHHUS MEXAY NYTSIMH, HPONICHHBIMU TEJIOM 3a
MOCJICIOBATENBHBIE PABHBIE TMPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBUKEHUHU C HAYAIBHOU CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOU KUIKOCTH.

N3yueHne nBUxKeHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuniun  otHocutTenbHOCTH  ['ammiies.  IlepBeld  3akoH  HbroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepnosunuu cwi. Bropoi 3akon HeroTona
JUISL MAaTEpUaIbHOU TOUKU. Tpernii 3akoH HproTOHA /711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro Ttsiarorenud. Cunma Tspkectd. IlepBas kocMmuveckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (okosi, CKoybxeHus1, kaueHnus ). Cuna tpenusi. Cyxoe
Tperue. Cuina TpeHUsI CKOIBKEHHS B cujia TpeHus 1mokos. Koaddumment tpeHusl.
Cuita conpoTUBIIEHUS IPY IBUKEHUU TEJA B )KUJIKOCTH WJIH rase.

[TocTynarenpHOE U BpalaTelbHOE JBUKEHNE a0COIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpauleHus. llnedo cunbl. YcioBus
paBHOBECUS TBEPAOTO TEIIA.

TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE IPUMEHECHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuuM.

CpaBHEHHE MacC B3aMMOICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue
CHII.

CnoxxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehOpMaIvu.

HesecomocTts. Bec Tena rmpu yCKOpEHHOM MOIBEME U MA/ICHUMN.
CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSI.
VYcioBust paBHOBeCHUs TBEPAOTO Tea. Buabl paBHOBECHS.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol
N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YNPYTOCTH, BO3HMKAIOIIUMX B IMPYKUHE U
pe3uHOBOM 00pasiie, OT ux JaedopmMariuu.

HccnenoBanue yciaoBHM paBHOBECUS TBEPAOTO TeENa, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonbl coxpanenus é Mmexanuke

Nmnynsc MarepuaibHOM TOUYKH (Tena), CUCTEMBI MaTEpPHAIbHBIX TOYEK.
NMnynbe cuiibl M1 U3MEHEHHE HMITYJIbCa TENld. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

PabGora cuibl. MOIITHOCTE CHJIBI.

Kunernueckass sHeprusi MarepualibHOW TOUKH. Teopema 00 HU3MEHEHHH
KMHETUYECKOW SHEPTUU.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs YIPYro
neopMUpOBaHHOM  mpyXuHbL.  [loTeHUManbHasT dHEpPruss Tejda  BOIU3H
ITOBEPXHOCTH 3€MIIU.

[loreHunanbHple W HENOTEHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHHUEM MEXaHMYECKON SHEPruh CHUCTEMBI TEIL.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpPOMCTBA M INMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs

uMIyJibca. PeaktuBHoe

JIBUKEHHE.

[lepexoq MOTEHIUATBEHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusle padomul

N3yuenne abCOMOTHO HEYNIPYTOro yaapa ¢ MOMOIILI0 JIBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOTHI CUIIBI C M3MEHEHUEM MEXaHUYECKOW IHEPruu
T€Ja Ha IPUMEPE PACTSKEHHSI PE3UHOBOTO KTy Ta.

Pasznen 3. MousiekyisipHas pu3NKa U TEPMOAMHAMHMKA
Tema 1. Ocnosvlt MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe naBmwxkenue. uddysus. Xapakrep ABMKEHHUS H
B3aUMO/JICCTBUS YaCTHI[ BelecTBa. MOJEIN CTPOCHUS Ta30B, XUIKOCTEH H
TBEPJIBIX TET U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3zMepsbl MoJiekyi1. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.



Mopens  upeanbHOro raza. (OCHOBHOE  ypaBHEHME  MOJIEKYJIIPHO-
KMHETUYECKOW TEOpUU HACAIHHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpEIHEW KWHETMYECKOM SHEPIUM TEIUIOBOrO JBMXKEHMS uactul rasa. [llkana
temrepatyp KenbBuHa. ['a30Bbie 3aKkoHbI. YpaBHeHUEe MeHeneeBa—Kiamnenpona.
3akoH /lanbroHa. M30mponecchl B UAEAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe TMpejCTaBICHUE HW30MPOIECCOB: H30TEpMa, H30X0pa,
u3o0apa.

TexHuyeckre yCTpOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUI.

OneiThl 10 1M PYy3UN )KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CyIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogaenb, WITIOCTPUPYIOLIAs TPUPOAY AABJICHHS Ta3a HA CTEHKH COCY/IA.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS MJICAIIBHOTO Tasa,
V30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

Ornpenenenue Macchbl BO3/yXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUI
00BbEMa KOMHATHI, TABJICHUS M TEMIIEPATyPbl BO3/IyXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXY NTapaMeTpaMU COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHaMuueckass cUCTEMAa. BHYyTpEeHHS DHEPIUs TEPMOAUHAMHUUYECKON
CUCTEeMBI U crioco0bl €€ n3meHeHnus. KonmnuecTBo TeraoTel U padbota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJealbHOrO  Tra3a. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCHHE. YJelIbHas TEIJIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTH NpH TEMIIONEpeaaye.

[lonsitue 00 aauabatHoM mpouecce. llepBblli 3aKOH TEPMOJWHAMMKHU.
[IpumeneHnre mepBOTO 3aKOHA TEPMOJMHAMHKH K Hu3ompoiieccam. ['padudeckas
UHTEpIpeTalys padoThl rasa.

Bropoit 3akoH TepmonuHamuku. HeoOpaTHUMOCTh MPOIECCOB B MPHUPOJIE.

TertoBsle MamvHbL. [IpUHIUIIBI IEWCTBHUS TEIJIOBBIX MAIWH.
[IpeoOpazoBanust »HEpruv B TEIUIOBBIX MamuHax. KosdduuueHTt mnose3noro
nerictBusl TeruioBord MammHbL. [lukn KapHo m ero xosd@uimeHT moje3HOTO
JNENCTBUA. DKOJIOTMUECKUE POOIEMbI TEIIIOIHEPTETUKH.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

WN3meHenne BHYTpeHHEH HSHEpPruu Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OYTBUIKK TMOJ JEUCTBHEM CXATOTO BO3[yXa, HarpeBaHue s¢pupa B
JaTYHHOHU TpyOKe IMyTEM TpeHHUs (BUACOAEMOHCTPALIHS).

N3meHenune BHyTpEeHHEH SHEPTUH (TEMIIepaTyphl) Tejla Mpu Terionepeaaye.

OnplIT 1O anuabaTHOMY pAacIIUPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHMUS, PEAaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[Tapoo6pa3oBanue u koHjeHcanus. VcnapeHue u kumeHue. AOCOMOTHAS U
OTHOCHUTEJIbHAA BIAXKHOCTh BO31yxa. HackimeHHbld map. YjaenbHas TeEIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tesna. AHU30TPOIHS CBOWCTB
kpuctayioB. Kuakue kpuctaisl. CoBpeMmeHHble Matepuasibl. [LiaBieHue wu
KpUCTa/UTA3aIus. Y AelbHas TerioTa miaBieHus. CyOomumarusi.

VYpaBHeHue TerioBoro danaHca.

TexHu4yeckre yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYUYEHUSI COBPEMEHHBIX MaT€pUAJIOB, B
TOM YHCJIE HAHOMATEPHUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX MAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CriocoObl U3MEpEHUsI BJIAKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTRA.

JleMOHCTpanus KpUCTaJIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbomul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JiekTpoauHAMMKA
Tema 1. dnekmpocmamuka
DneKkTpu3aluus Tel. OJEeKTpUYEecKuil 3apsia. JlBa BuAa BIEKTPUUECKUX
3apsinoB. 1IpOBONHMKH, OUANEKTPUKUA W TMOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3aps/a.
B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. ToueuHbIN 3JIEKTPUUECKUN 3aps.
Onekrpudeckoe nojue. Hanpsk€HHOCTE 3iiekTprudeckoro noiist. [IpuHnun



CYIIEPIIO3ULIUU DJICKTPUUYECKUX MOJIeU. JIMHUM HANpsKEHHOCTU DJIIEKTPUYECKOTO
OJISL.

Pabora cunm  anmekTpocrarmdeckoro  mois.  IloTeHiuman. Pa3nocth
NOTEeHIMAN0B. [IpOBOAHUKM U JOMAJIEKTPUKHA B 3JIEKTPOCTATUUECKOM MOJIE.
Jlusnextpruyeckas MPOHULAEMOCTb.

OnekTpoéMkocTh. KoHeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJEHCATOPA.
DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

TexHuueckre yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOIL,
AJIEKTPOMETP, IJIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJICHUE JJIEKTPOIPUOOPOB,
KOHJICHCATOP, KONMMUPOBAJIBHBIN aIliapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MMPUHIMII IEUCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThuyecKas 3ammTa.

JIADIIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOLIAIU
IJJACTHH, PACCTOSHUSA MEXAY HUMU U JUAIEKTPUUYECKOU IPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHIAEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3Mepenue 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUUECKUM TOK. YCIIOBUSI CYILIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsioxenne. 3akon Oma 7151 yyacTKa LEenHu.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y ACIBHOE CONPOTHBIEHUE BEIIECTBA.
[TocnenoBarenpbHOE, MapauIeIbHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyms—Jlenna.  MomHOCTH
3JIEKTPUYECKOTO TOKA.

DIEKTPOJBMKYILASA CHJIA U BHYTPEHHEE CONPOTUBIICHUE NCTOYHUKA TOKA.
3axon Oma 115 OJIHOM (3aMKHYTOM) 35ieKTpruyeckol nenu. KopoTkoe 3aMblkaHue.

DNeKTPOHHAs ~ MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMme. CBOWMCTBA AJIIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CobcTBeHHas 51 IIPUMECHAas IIPOBOJUMOCTD
noyynpoBogHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKMid TOK B  pacTBOpax H  paciulaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLUALINS. DIEKTPOIH3.



OnexkTpudyeckuid TOK B ra3zax. CaMOCTOSTENbHBIA M HECAaMOCTOSATEIbHBIH
pa3psan. Monuus. [Inazma.

TexHuyeckue ycTpoWcTBa W MPaKTUUYECKOE MPUMEHEHHUE: aMIIEpMETP,
BOJILTMETP, pPEOCTaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPHOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN JIHO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYHIPOBOIHUKOBBII 1IN0/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKa U HAMIPSKEHUS.

3aBUCUMOCTH CONPOTUBIICHUS UIMHAPUYECKUX MMPOBOJIHUKOB OT JITUHBI,
TUTOLIAAM TONEPEYHOr0 CEUEHHUsI U MaTepuaa.

CMeliaHHOE COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe dIEeKTpOoIBIXKYIIeH cuibl. KopoTkoe 3amblkaHue
rajibBAaHNYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHET'O COMPOTHUBIICHUSI.

3aBUCHUMOCTb COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[TpOoBOJIMMOCTH AJIEKTPOIUTOB.

HckpoBoii pa3ps 1 MPOBOJUMOCTD BO3TyXa.

OMHOCTOPOHHSAS MPOBOJUMOCTD AHOA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3yyeHue cMenaHHOro COeJUHEHUST PE3UCTOPOB.

W3mepenune >MeKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
COTIPOTUBIICHUS.

HaGmronenue anexkrposiusza.

Me:knpeameTHbie CBSI3H

N3yuenue kypca ¢usnuku 0azoBoro ypoBHs B 10 Kiacce ocyumiecTBisieTcs €
y4€TOM COAEpX AaTeNbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHKH,
OuoJI0THH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHbIE C HW3YYEHUEM METOJOB HAyYHOI'O
NO3HAHMS: SIBJICHHE, Hay4HbI (hakT, rumoresa, (pusmueckas BeIMUYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHWH, JHWHEWHass (QyHKIuS,
napabosna, runep0osia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPHUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPJIMHAT, CIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe IBUKEHUE B JKUBOU npupone, nuddysus, ocMmoc,
TETUIOOOMEH XUBBIX OPTraHU3MOB (BUABI TEIUIONEPEIadH, TEIJIOBOE PaBHOBECHE),
3IIEKTPUUECKHE SIBJIICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U



ra3oB, JJICKTPUYECKUE CBOWCTBA METAIUIOB, JJIEKTPOJUTHYECKAs IUCCOLMALINS,
rajbBaHHKA.

I'eoepagpusa: BI1axXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: mpeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEHHS B TEXHUKE, MOJALIWIHUKHA, HCIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYrHe€), IBUrareilb BHYTPEHHEIO
CropaHus, napoBasi TypOUHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
IIOJIyYEHUs] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCIIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJEKTPOHArpPEBATEIbHbIE puOOPBHI,
3JIEKTPOOCBETUTENIbHBIE PUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKYUA

[locTossHHBIE ~ MarHWUTHL.  B3anMMOJENCTBHME  IOCTOSIHHBIX ~ MArHUTOB.
MarautHoe mone. Bexkrop MarHUTHOM HHAYKUMM. [IpuHUOMO Cyneprno3unuu
MAarHuTHBIX MOJEH. JIMHMM MarHUTHOW WMHAyKUMH. KapTuHa JMHWII MarHUTHOM
WH]IYKIAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapThHa JHMHWUNA WHIYKIHA
MarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMoieiicTBre MPOBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJib U HampaBJICHHUE.

Cuna Jlopeniia, e€ MoayJsib M HampaBiieHUE. [[BHoKeHUE 3apsKEHHOW YacTHUIIbI
B OJJTHOPOJHOM MarHuTHOM mnoje. Padota cumsl Jlopenta.

SIBiieHne 2NEKTPOMArHUTHOM MHAYKUMH. [lOTOK BEKkTOpa MAarHUTHOM
WHIYKIUWA. OJIEKTPOABIKYINAS CWiIa HWHAYKUUM. 3aKOH BJEKTPOMArHUTHOM
uHaykuuu @apanes.

BuxpeBoe nanexkTpuueckoe Tmosie. OIEKTPOJBHXKYINAS CUla HHIYKIUU B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIATEILHO B OJJHOPOHOM MAarHUTHOM I1OJIE.

[IpaBuiio Jlenna.

NuaykTuBHOCTh. SIBIIEHME CaMOMHIYKIMH. OJIEKTPOABIKYIIAs  Cuja
CaMOMHIYKIIUH.

DOHEeprusi MArHUTHOIO TOJISI KAaTylIKu C

TOKOM. DJIEKTPOMATrHUTHOE MOJIE.

TexHuueckne yCTpPOMCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: TOCTOSIHHbBIC
MArHUThbl, AJEKTPOMArHUTHI, DSJICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIIHOHHAS T€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIMA MAarHATHOTO TIOJIS.

B3anmopencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMArHUTHOW UHYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOABHKYLIEH CUJIbI UHIYKIHH OT CKOPOCTH U3MEHEHUS
MAarHMUTHOIO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbomul

N3ydyeHrne MarHuTHOTO IOJIS1 KAaTyIIKU C TOKOM.

HccnenoBanne AEUCTBUS IOCTOSIHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBICHUS SJIEKTPOMAarHUTHON MHIYKIWH.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHHMYECKHE  KOJICOAHUS.
IMapmonnyeckue konebanus. Ilepuoxa, yactora, aMIuMTyaa U (a3za KoJaeOaHH.
[IpyxuHHBI MaATHUK. MareMaTU4eCKUil MasATHUK. YpPaBHEHUE TAPMOHUYECKUX
kosneOanuii. [IpeBpanieHue 3Hepruu Npyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCAIbHOM KOJeOaTeIbHOM KOHType. AHAJIOrus MEXIy MEXaHUYECKHUMH W
ANEKTPOMArHUTHBIMU KoJsebaHusiMu. Dopmyna TomcoHa. 3akoH CcoOXpaHEHHs
SHEPIUU B UJI€AJTLHOM KOJIE0ATEIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KosueOaHUsAX. BbIHYKIeHHbIE MEXaHUYECKHUE
kosneOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

ITepemennbiii  TOK. CHUHYCOMIANBbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
NIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HAITPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTpedICHUE IIEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynmbrypa
VCIIOJIb30BAHUS JIEKTPOIHEPTHH B IIOBCETHEBHOM KU3HM.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, I'€HEPATOP NEPEMEHHOT0 TOKA, IMHUM DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnepoBanne napameTpoB KoyieOaTEIbHOM CUCTEMBI (NMPYKUHHBIA WM
MaTEeMaTUYECKUN MASITHUK).



HaGmroienre 3atyxaromux KojaeOaHu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaGnronenue pezoHauca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuminorpaMmsl (3aBUCUMOCTH CUJIBI TOKA U HAINPSKEHUS] OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocCieIOBATEIbBHOM COEAWMHEHUU PE3UCTOpPA, KaTyLIKH
WHJyKTUBHOCTH U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCUMOCTH TEepUoa MajbIX KOJEOAHHUM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

UccnenoBanne MNepeMEHHOT0 TOKa B LENM U3  IOCJIEA0BATENbHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u INeKmMpoOMAZHUMHbBLE GOIHbL

Mexanuueckue BOJHBI, yciaoBusi pacmpoctpaneHus. llepuoa. CkopocTtb
pacrpocTpaHeHuss W JJuHA BOJIHBL llomepeuHble ¥ TPOJOIBHBIE BOJIHEI.
WNurtepdepentus u audpaxims MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. I'pomkocTh 3Byka. Beicora Tona. TemOp 3Byka.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI U3ITYYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanus BekropoB E, B, V B anekrpomarautHoi BosnHe. CBOMCTBA
JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEIOMJICHUE, TTOJSIpU3aIus, Tudpakims,
unTepdepenips. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMEHEHHE AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMTIBI pPauoCBs3U u TEJIEBUICHUSL.

Panuonokauusi.  DJIEKTPOMArHUTHOE  3arpsi3HEHUE

OKpY’KarOLIEN CPEBI.

TexHu4yeckre yCTPOMCTBA M TNPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYyKOBas JAMArHOCTHKAa B TEXHUKE W MEIUIIUHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pazoBaHue M pacpoCTpaHEHNE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Teo Kak UCTOYHHUK 3BYKa.

HabGmronenue oTpaxkeHus ¥ MPeJIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHunn U 1uppakin MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0N U
4acTOTOM KOJeOaHU.



UccnenoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpa)KECHHUE,
npesioMiIeHue, nojaspu3auus, 1udpakuus, UHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHENHOE pacnpoOCTpaHEHUE CBETA B
oxHOpoaHOM cpene. JIyd cBera. TOUCUHBIM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI MpeIOMIIEHUS CBeTa. AOCOIMIOTHBIN MOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbli yroia mNOJHOTO
BHYTPEHHETO OTPaXKEHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaroive JuH3bL. ToHkas JuH3a. DOOKyCcHOe
paccTosiHMEe W ONTHUYEeCKass Cuiia TOHKOM JnMH3bL. IlocTpoenue wn3oOpaxkeHuil B
coOuparomux U paccenBaromux auH3ax. Gopmyna TOHKOW JAUH3BI. YBEITUYEHUE,
JaBAEMOE JINH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. HWurepdepenuuss cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB U MHUHUMYMOB B HHTEp(EpEHLHOHHOM
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UICTOYHHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YCIoBUE HaOMIOACHUS
[JIaBHBIX ~MaKCUMyMOB TIpH  MaJ€HUM MOHOXPOMATUYECKOIO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHYECKOE IIPUMEHEHHUE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAS
OITHKA, TUPPAKIUOHHAS PEIIETKA, TOISPOUL.

Jlemoncmpayuu

[IpssMONMHEWHOE PaCcHpPOCTPAHEHUE, OTPAKEHHE W IIPEIOMJIEHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUI B JIMH3AX.

Monaenu MUKpOCKOIIa, TEIECKOIIA.

Hab6mronenne naTepdepennm cBera.

Hab6monenune nudpakium ceeta.

HabGmronenue nucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tonmyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKH.

Habnronenue noasipu3annu CBETa.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul



N3Mepenue nokasaress NpesioMIICHUS CTEKJIA.
HccnenoBanue CBONCTB U300paKEHU B JTMH3AX.
HaOGnronienue aucnepcuu cBera.

Pa3znes 6. OcHOBBI clenUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

I'panunpl  NPUMEHMMOCTH  Kjiaccuyeckod — MexaHuku.  [loctynaTel
CIECIMAJIbHOM TEOPUU OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalleHUe
JUTUHBI.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPrus
MTOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®oronsl. ®opmyna I[1nanka cBsi3u 3HEpTUH POTOHA C €r0 YACTOTOMU. DHEPrust
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue ororpdexra. Onpitel A. I'. CToseroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmTeitHa s porosddexra. «Kpacnas rpanumna»
doToaddekra.

HaBnenne cBera. Omnweiter  II.  H.

JleOeneBa. XMHUYECKOE IEUCTBUE CBETA.

TexHuueckre YCTpONCTBA M MNPAKTUUECKOE INPUMEHEHHE: (POTORIEMEHT,
¢doTomaTuuk, conHeuHas 6aTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAHOBKE C LIMHKOBOW IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (oTodddekTa.

CBeToamnon.

Conneunas OaTtapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopraa mo paccessHUIO 0 -4acTHII.
[Lmanerapnas monens aroma. Ilocrynater bopa. M3nydyeHue w morionieHue
(OTOHOB TpU MEepexoAe aroMa C OAHOIO YPOBHS 3HEPrUM Ha Jpyroi. Busel
criekTpoB. CHEKTp YPOBHEHN SHEPrUU aTOMa BOJOPOA.

BosHoBBIE cBOMcTBaA yacTul. BonHel ne bpoinsa. KopnyckynspHO-BOJIHOBOM
Iy aJIu3M.

CroHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBI KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JIMHBI BOJIHBI

Jasepa.

HaGmronenre TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HaOmnroienue TMHE4aToro CekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKA3bIBAIOIINAE CIO0XHOCTh CTpoeHUsd sapa. OTKpbITHE
paguoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  coctaBa
paauoakTuBHOTO wu3nMydeHusa. CBoiictBa anb(da-, Oera-, ramMMma-u3IydeHHUs.
Binusitnue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE npoTOHAa W HeuTpoHa. HyknoHHas mopnens sanpa IelizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Torbl.

Anbda-pacnaa. ODNEKTpOHHBIM W TIO3UTPOHHBIN Oera-pacman. ['amma-
U3JlydyeHue. 3aKOH paJuOoaKkTUBHOTO pacra/ia.

OHeprusi CBA3U HYKJIOHOB B snpe. SnepHbie cuibl. JlegekT macchl

anpa. JnepHele peakuuu. JleJieHUe U CUHTE3 SAEP.

Anepnsiit peaktop. Tepmosinepubiit cunTe3. [IpoGiieMbl W MEPCHEKTUBHI
SIIEPHOM SHEPreTUKU. DKOJIOTHUYECKUE aCTIEKTHI SIEPHON IHEPTETHKHU.

DOneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HaOJIOIEHUS U PETUCTPAIIMN DIIEMEHTAPHBIX YACTHII.

dyHpamMeHTaabHbIe B3auMoieicTBUSA. EAMHCTBO (hu3nyecKoil KapTUHBI MUpa.

TexHuyeckue ycTponcTBa U NPAKTUYECKOE TPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, simepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TyrK MOHU3UPYIOLINUX YaCTHIL.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM (GoTorpadusim).

Pa3znes 8. JineMeHTBI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3gHoro HeOa. Co3Be3qus, sSpKUe 3BE3NBI, TUIAHETBI, WX BHUIUMOE
JBUKECHHE.

Conneynas cucrema.

Connue. ConHewyHas akTHUBHOCTh. Mcrounuk sHeprun CosiHIIA U 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEpUCTHUKHU. JlMarpamMma «CHEKTpPaJbHBIM Kacc —
CBETHUMOCTB». 3BE3/BI TJIABHOW IIOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3] TVIABHOW MOCJIEA0BATEIbHOCTU. BHYTpeHHEE CTpOCHUE



3BE31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3Boironuu CoyHIa U
3BE31. DTanbl >KU3HHU 3BE3I.

Mueunsiii I[TyTe — Hama T'anmaktuka. Ilonmoxkenue u aBwxkeHue CosiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbBIE ABIPHI B s/1pax
TaJaKTHK.

Bcenennas. Paciimpenue Beenennoit. 3akon Xa06ua. Paz0eranue rajnakTuk.
Teopus bonbioro B3peiBa. PeMkTOBOE M3IyYeHHUE.

MaciradHast CTPYKTypa Bcenennoi.
Meraranaktuka. Hepeménusie pOOJIEMBI
aCTPOHOMMH.

Vuenuuecxkue nabnooenus

Habntonenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUIOKEHUN /I ONpeJIeIICHUs MOJ0XKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/usa CeBEpHOro MOMyIIapus U IpKUe 3BE3/bI.

HaoGmonenus B Teneckon Jlynsl, muianet, Miieunoro Ilytu.

O6o0maonee MOBTOPEHUE

Ponp ¢u3uku wW acTpoHOMUHM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTeIbHOCTH YeI0BeKa, posib U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTHHE MUPA, posib (PU3UUECKON TEOpUHn
B (GOpPMHpPOBAHMU TPEACTABICHUNM O (PUINYECKON KapTHHE MHpA, MECTO
bu3nyuecKkoil KapTUHBI MHUpa B OOIIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTABJIEHUIN O IPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocymiecTBisieTcs ¢
YYETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMH MATEMATHUKH,
OHMOJI0THH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemuvle noHamusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJIEHUE, HAy4HbIM (akT, runoresa, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE, MOJIEINb, U3MEPEHHUE.

Mamemamuka: pelmieHHEe CUCTEMBl yPaBHEHWM, TPUTOHOMETPUYECKHUE
GyHKIMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPhl M HMX NPOCKUUHA HAa OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMM, MPU3HAKU TOAOOUS TPEYTrOIbHUKOB,
onpeesieHne MIOMAaU MIOCKUX (GUryp u o0bEMa Tel.

buonoecusa: »nekTpuyeckue SABICHUS B JKMBOW TPHPOAE, KoJeOaTelbHbIe
JNBWKECHUS B KMBOM NPUPOJE, ONTUYECKUE SBJIICHUS B KUBOW MPUPOJE, AEHCTBHE
paauanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUINYECKAsA CTPYKTYpa TBEPABIX
T€JI, MEXaHW3Mbl O0Opa30BaHMS KPUCTALIUYECKON PpEmETKA, CHEKTPATbHBINA
aHamu3.



l'eocpaghusi:  marHuTHble TmTONIOCa 3€MJIM, 3aJleKU MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texnonocusa: JHMHUWA DJIIEKTPOIIEpENad, TEHEPATOpP IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTraTeNlb, MUHAYKIMOHHASA I€Yb, pajaap, PaauONpPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBYU-meub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJlHEeUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune yudeOHOTrO mpenmera «@Du3nMkay HAa YPOBHE CpPEIHEro O0OIIero
obpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JTOCTHUKEHUE CIETYIONTUX
JMYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpeamMera «Dru3mKka» TOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUM, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE KXU3HEHHOTO
ONbITA U OMbBITA JEITEIBHOCTU B MPOLIECCE PEeaav3alii OCHOBHBIX HAIPaBIICHUU
BOCIUTATENIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKHX TYMAHUCTUYECKUX M
JEMOKPAaTUYECKUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX TIPAXKIAHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHON OpraHU3alINHY;

YMEHUE B3aUMOJECHCTBOBATH C COIMAIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOU rpaX JaHCKOM WJICHTUYHOCTH,
NaTPUOTU3MA;

LEHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXKEHUAM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHWBAThH CUTYAITUIO ¥ IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JEATEIbHOCTH YUYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO Oy IyIIEro;

4) 3¢TEeTUYECKOro BOCIIMTAHMS:

3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOUAsl 3CTETUKY HayYHOIO TBOPYECTBA,
IpHUCyLIEro (pU3NYECKOil HayKe;



5) Tpy10BOI0 BOCTIMTAHMSI:

MHTEPEC K Pa3IUYHBIM cdepaMm MnpodhecCHOHANIBHON IESTENHHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKON U TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BBIOOD
Oyay1ieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3MKY HA IPOTSKEHUHU BCEU KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh DKOJOTUYECKON KYJIbTYPhl, OCO3HAHHE TJI00AIBHOTO
XapakTepa dKOJOTHUYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JEUCTBUN B OKPYKAIOLIEH CPEJIe HA OCHOBE
3HAHMUS LEJIEW YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

pacHIMpEeHHUEe OIbITa JEATETbHOCTH HKOJIOTHYECKON HampaBICeHHOCTH Ha
OCHOBE MMEIOIITUXCSl 3HAHUU 10 (DU3HKE;

7) IEHHOCTH HAYYHOT' 0 MO3HAHMSA:

c(hOpPMHUPOBAHHOCT, MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3MUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAay4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpOIlecCe
u3ydeHus: (PU3UKKH  OCYHIECTBIATH MPOEKTHYHD M HUCCIEJ0BATEIbCKYIO
NEeATEeNIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1elCTBUA
Ba3oBble Jjoruueckue AeiicTBUA:
CaMOCTOSITeTbHO  (OpMyJNIHMpOBaTh M aKTyaJIM3UpPOBaTh  MpodJieMy,
paccmMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATH LEIU AEATEIbHOCTH, 33]]aBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTHKCHUS,
BBIBJISATH 3aKOHOMEPHOCTHM W IPOTHMBOPEUHMS B  PacCMaTpPUBAEMBbIX
(bUBUYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHalM3a MMEIOITUXCS
MaTepualbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
L[EJISIM, OLIEHUBATh PUCKH MTOCIICICTBUM JIESITEIIbHOCTH;
KOOPJAWMHUPOBATh U  BBHINOJHATH pabOTy B YCIOBUAX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS,
pPa3BUBATh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TPOOJIeM.
ba3oBble ucciaenoBarTeabCcKkue JeiicCTBHUA:
BJIAJIETh HAYYHON TEPMHUHOJIOTHUEH, KIIFOUYECBBIMHU MOHATUAMU U METOJAaMH
buznuecKon HAyKu;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON JESITEIbHOCTU
B 00s1acTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuieHHs 3afad (PU3HUECKOro COJAEp)KaHWs, MPUMEHEHUIO Pa3TUYHbBIX
METOJIOB IMO3HAHUS;

BJAJE€Th BHUJAMU JIEATEIBHOCTU 110 IIOJIyYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIIpEeTaliy, MpPeo0pa3oBaHUI0 W MPHUMEHEHHUI0O B Pa3jMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YUCIIE NP CO3JaHIH Y4eOHBIX IPOEKTOB B 001aCTH (DU3UKH;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3W UM aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI IS J0Ka3aTelbCTBa
CBOMX YTBEpKJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh TOJYYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLIEHWBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30oBaTEIbHOU
JesITeIbHOCTH, B TOM YHCIIE IPU U3YYEHUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHTHh 3HaHUSA 1O (u3MKe B MPAKTHYECKYI0 00IacTh
KHU3HEACITETLHOCTH;

YMETb UHTEIpPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTell;

BBIIBUTaTh HOBBIE UJEH, Ipe/ularaTb OpPUTHHAJIbHBIE MOAXOIbl U

pEIICHNsT; CTaBUTh MPOOJIEMBI M 33/1a4H, JOMYCKAIOIINEe aJbTepHATUBHBIC

perieHusl.
Pa6ora ¢ unpopmaumeii:

BJIa/IeTh HABBIKAMH TOJyYeHUs HHPOpPMAIUH (DU3HMUECKOTO COJACpKAHUSI W3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH MOWCK, aHAaJU3,
CUCTEMATH3allMI0 M HHTEpIpeTaluio MH(GOPMalUU pa3INuHbIX BUAOB U (POopM
NPEICTABIICHNUS;

OLIEHWBATh JOCTOBEPHOCTh MH(OpMAIIHH;

UCTIONB30BaTh  CpPEeACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ CcoONIoIeHHeM TpeOOBaHMN HPrOHOMUKH, TEXHUKU O€30MaCHOCTH,
TUTUEHBl, pecypcocOepexeHMsl, TMpaBOBbIX M  3TUYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B PAa3IUYHbIX (popmaTax c
y4€TOM Ha3zHA4YeHUs MH()OPMAIMH U 1IeJIeBOI ayTMTOPUH, BEIOMPAsi ONTUMATBHYIO
(dopMy npeacTaBiICHUs U BU3yaTU3aluu.

KoMMyHHMKAaTHBHBIE YHHBepcalbHbIe YUeOHbIe 1elCTBUA:
OCYLIECTBJIATh OOLIEHWE Ha ypokaXx (U3UKK U BO  BHEYPOUYHOMU
NEeSTENbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd M  CMST4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO H3J1aratb CBOIO TOYKY 3PEHHUSI C MCIIOJIb30BAHUEM
A3BIKOBBIX CPEJCTB;

MMOHUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW W WHAUBHUAYAIBHOMN
paboTHI;

BBIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX JACHCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAXKIOTO WICHA KOJUIEKTHBA;

MPUHUMATh €M COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTHUKEHUIO: COCTABJATH IUIAH JECHCTBUM,
pacrpefensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXIAaTh pE3yJbTaThl
COBMECTHOU padoTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJa U KaXKJOTO YYAaCTHHKA KOMAaHIbl B
0OIIMIA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE TPOEKThI, OLEHWUBATH HJEW C TMIO3ULUA HOBU3HBI,
OPUTHMHAJIBHOCTH, IMTPAKTUYECKON 3HAYMMOCTH;

OCYLLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIAYHBIX
CUTYaIMsIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PeryiasitTuBHbBIC YHHBepcalbHbIE yuyeOHbIe
aeiictBust CaMmoopranm3anmsi:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKKM W acTPOHOMHH, BBISIBIISATH MPOOJEMBI, CTaBUTh W (HOPMYJIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH DPEIIEHUS PACUETHBIX M KaYECTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYaLHsIM;

paciiupsaTh paMKHd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUIA;

JieNlaTh OCO3HaHHBINA BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ceds

OTBETCTBEHHOCTH 3a pELICHUE;
OLICHUBATH npUOOPETEHHBIN
OTIBIT;

Croco0CcTBOBAaTh (DOPMUPOBAHHMIO M TMPOSBICHHUIO JPYIUIIUM B 00JaCTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHB.
CaMOKOHTPOJIb, IMOIIMOHAIbHBINA MHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTh KOPPEKTHUBBHI B JECATEIIHLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJIETh ~ HABBIKAMH  TO3HABATEIBbHOM  pediiekcuu Kak  OCO3HaHUSA
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIbHBIX MPOLECCOB, HX pPE3yJIbTATOB U
OCHOBAHHIA;



UCTIOIb30BaTh MPUEMBI peIICKCUU JIJIsi OIICHKH CHTYAIlMH, BBIOOpa BEPHOTO
peIIcHMS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEIICHUS M0 UX
CHUKCHHUIO;

NpPUHUMATh MOTHMBBI M apryMEHTHl JPYTHX TPH aHaJu3e pPe3yJIbTaToOB
NESITENHHOCTH;

MPUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKHU M JIOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTBI JAPYTUX TMPH aHaIW3e pe3yJIbTaToB
NESATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTUX HA OMIMOKH.

B mporiecce nocTrkeHHs] TUYHOCTHBIX PE3YJIHTATOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OOyYarolmuxcs
COBEPIIICHCTBYETCS AMOIMOHATTLHBIH WHTEJUICKT, MIPEAIOIar afo A
c(hOopMHUPOBAHHOCT:

CaMOCO3HaHUSs, BKIIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HANPABIICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAILHOUN chephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOJb, YMECHHE MPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBAThCA K
AMOITMOHAILHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOUYAIONIECH CTPEMIICHHE K JOCTIKCHUIO TIEJIH U
yCIexy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJs M3 CBOUX
BO3MO>KHOCTEH;

AMITIATUH, BKITIOYAIONIEH CTIOCOOHOCTh MTOHUMATh SMOIMOHAIBHOE COCTOSIHHAC
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiiaTh KOH(IUKTHI.

HPEJMETHBIE PE3YJIbBTATBI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUI:

JNEMOHCTPUPOBATh Ha MpUMEpax pojiab U MECTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKOU EATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBl TPUMEHEHUS] H3YUYCHHBIX (U3HMYECKUX MOJICIICH:
MaTepHalibHasl TOUYKa, MHEpPIUAIbHAs CUCTEMA OTCUETA, aOCOJIFOTHO TBEPAOE TEO,
WJICAJIBHBIN Ta3, MOJIEJIA CTPOEHHUS Ta30B, KUAKOCTEN U TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1a4;



pacrio3HaBaTh (pU3MYECKUE SIBICHUS (MPOIECChl) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BEIIECTBA U
3JIEKTPOJVMHAMHUKH:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSAMOJIMHEWHOE
JIBIDKCHUE, CBOOOJHOE IIaJICHWE TeJ, JBM)KCHHE 110 OKPY)KHOCTH, HWHEPIHUS,
B3auMojielcTBre Tel, Tuddy3us, OpOYHOBCKOE JIBH)KEHUE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TeJ TPU HArpeBaHUM (OXJIKICHUH), TEIIOBOE
paBHOBECHE, WCMApPEHUE, KOHJCHCAlWs, TUIABIICHUE, KPUCTAJIM3alus, KUICHHUE,
BJIAKHOCTh BO3/1yXa, ITOBBIIICHUE JIABJICHUA Ta3a IPU €ro HArpeBaHUU B 3aKPHITOM
coCcyZie, CBSI3b MEXJAY MapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
BJIEKTPU3ALMA TEJ, B3aUMOJICHCTBHUE 3apsII0B;

OTHUCHIBATh MEXaHWYECKOE JBHKEHHE, MCMOJb3ys (pU3UuecKue BEITHMYHUHBI:
KOOpJMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
VMITYJIbC T€Jla, KHHETUYECKasl SHEPIHUsl, MOTCHIMAJIbHAS SHEPrUsi, MEXaHU4YeCKas
paboTa, MexaHWYECKas MOIIHOCTh;, IIPH OINHUCAHUM TPABUIBHO TPAKTOBATH
(GU3UYECKUI CMBICT MCHOJIb3yEMbIX BEIMYMH, MX OOO3HAUYCHHS U EIUHUIIBI,
HAaXOJUTh (POPMYJIbI, CBS3BIBAIOLINE JAaHHYIO (DU3NYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMU;

ONKMCHIBATh HM3YUYCHHBIE TEIUIOBbIE CBOWMCTBA TEI W TEIJIOBBIEC SIBICHMS,
UCTIONb3yd (DU3MYECKUE BEJIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKAs DHEPIrUsl XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAIApATUUHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI 2HEprus, padora rasa,
KO(DPUIIUEHT TMOJe3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
NpaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICIT HCIOJIB3YEMbIX BEIUYMH, UX
0003HAYCHUS H CIWHHIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

ONKMCHIBATh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
siBJI€HUsI (TIPOLIECCHI), UCTIONB3Ysl (DU3NUECKUE BEIUUYUHBI: SJIEKTPUUECKUN 3apsi,
AJIEKTPUUYECKOE TI0JI€, HAMPSIKEHHOCTD I0JIs1, TOTCHIIUAJ, PA3HOCTh MTOTCHIINAJIOB;
IpU ONHCAHWM TIPAaBWIBHO TPAKTOBAaTh (DU3UYECKHN CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, UX OO0O3HAYEHUS M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIUUYNHAMU;

aHaTM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (Pu3nueckue
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMUpHOro tsarotenus, I, I u III 3akons HeroTOHA,
3aKOH COXPaHEHHUS MEXAaHUYECKOM DHHEPIruM, 3aKOH COXPAaHCHUS WMITYJIbCA,
MPUHIMIT CYNEPHO3UIMUA CHUJI, TMPUHIUMII PABHOINPABUA HWHEPLUHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUUYECKYIO TEOPUIO CTPOECHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW 3HEPTUM TEIUIOBOTO JBHMXKEHHUSI MOJIEKYJI C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyarh CIOBECHYIO



GbOpMyIMpPOBKY 3aKOHA, €T0 MATEeMAaTHYE€CKOE BBIPAXXEHHE U YCJIOBHsS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPUHIMIBI JEHCTBUA MAIllMH, MTPUOOPOB W
TEXHUYECKUX YCTPOWMCTB; pa3inuyaTh YCIOBUS MX 0€30MacHOTO MCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HM;

BBITIOJHATD JKCIEPUMEHTHI TI0 HCCICIOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHUH, MpU HTOM
dbopmynupoBath MNpodsieMy/3aadyy M THIOTE3y Y4eOHOro  IKCIIEPUMEHTA,
coOupaTrh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYAOBaHUS, NMPOBOAWUTH OMBIT M
(bopMyIMpPOBATH BHIBOIHI,

OCYUIECTBJISITh MPAMbBIE M KOCBEHHbIE U3MEPEHUS (HU3NUECKUX BEIIUYUH, MTPU
ATOM BBIOMpaTh ONTHUMAIBHBIM CIIOCOO M3MEPEHHUS W HCIOIb30BaTh H3BECTHHIC
METO/bl OLIEHKH MOTPEIIHOCTEN N3MEPEHHN;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MUECKMMHM  BETUYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(GuKCHpOBaTh PE3yNbTATHl MONYYCHHOW 3aBHCHUMOCTH (DM3MUYECKUX BEIUYHMH B
BUIe Tabnuil U TpaduKOB, AeTIaTh BBIBOABI IO Pe3ybTaTaM HCCIEIOBAHNUS;

cobroaaTh mpaBuia 0€30MacHOTO Tpyja MpU MPOBEACHUU HCCIIEAOBaHUN B
pamMkax ydeOHOro »HKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W NPOEKTHOU
JESITEeIbHOCTU C MCIOJBb30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyT0BaHUS;

pemiaTh pacu€THbIC 3aJadyd C SIBHO 3aJaHHOM (u3nueckoil Moenblo,
UCIO0JIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJa4H
BBIOWpATh (DU3UYECKYI0 MOJECIb, BBIACIATh (PU3UUYECKHE BEIUYUHBI U (POPMYIIHI,
HeoOXoauMble NIt €€ pellieHus, TPOBOJUTh PAacUyE€Thl M OIIEHUBATH PEATbHOCTh
MOJTy4YE€HHOTO 3HaUeHUS (PU3NUECKOIN BEITNINHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTHYECKH HEMPOTHBOPEUYUBYIO
LENOYKY pPACCYXIAEHUI C ONMOpPOd HAa M3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3UYeCKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  Yy4yeOHBIX  3a7a4y  COBPEMEHHBIC

UH(POPMAIIMOHHBIE TEXHOJIOTUY JIJISl TIOUCKA, CTPYKTYPHUPOBAHHUSI, WHTEPIIPETAIIUN
Y TIpEeJICTaBIEeHUs] y4eOHON U Hay4YHO-IIONYJIIPHON MH(pOpMaLUU, MOJTYyYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIy4aeMyr0 HHGOPMAIIHIO;

PUBOJIUTH MPUMEPHI BKIIAJAa POCCUMCKUX U 3apYOEHKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHUE
TEXHUKU U TEXHOJIOTU;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHUA MO (U3MKE B MOBCEAHEBHOU KU3HU
UIsl obecnieueHusi 0€30MaCHOCTU IPH 0OpaIlleHnu ¢ IpUOOpPaMHU U TEXHUYECKUMU



YCTPONCTBAMHU, ISl COXPAHEHUS 3/I0POBbSI U COOJIIOICHHUSI HOPM 3KOJOTUYECKOTO
MIOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTath B TpYyIIE C BBHIIOJHEHUEM pPA3IMYHBIX COIHMAIBHBIX POJICH,
IJIaHUPOBaTh paldOTy TPYIIbI, palMOHATIBLHO paclpeesaTh O00sS3aHHOCTH U
MJIAHUPOBATH JICSITEILHOCTh B HECTAHJIAPTHBIX CUTYallUsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOMN TTPOOIEMBI.

K konmy oOyuenus B 11 kiacce mnpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpaxX pojb U MeCTO (PU3UKU B (POpMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBbHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
¢bu3nuecKkol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIeTeH:
TOYCUHBIA AJEKTPUUECKUN 3apsil, JIyd CBETa, TOUCUHBIN UCTOUYHUK CBETA, SiJAepHas
MOJEJIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO siipa MPHU PElIeHUH (PU3NUECKUX
3ajad;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKH: JIEKTPUUECKAs TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JACHUCTBUS TOKA, B3aUMOJEHCTBHUE
MarHuTOB, DJICKTPOMArHWUTHAasi WHAYKIUSA, JCHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JBIKYIIMICS 3apsill, AJIEKTPOMarHUTHBIE KojieOaHus u
BOJIHBI, MPSIMOJIMHEMHOE PACIpOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIICHHUE,
uHtepdepeHus, audpakiuus W MOOJApU3alUs CBETa, JUCIEPCHUS CBETa,
dboToanekTpudeckuii 3pdekt (porodrddekT), cBeTOBOE aBlIeHNE, BOZHUKHOBECHHE
JUHEWYAaTOro CHEKTpa aroMa BOJOpPOJAa, €CTECTBEHHAas W HCKYyCCTBEHHas
PaIuOaKTUBHOCTE;

OMNUCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBHIE,
ONTUYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMOCTH  PA3JIMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), MCTHONB3YSd (U3UUYECKUE BEITHYUHBIL:
AJEKTPUYECKUIN 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HANPSKEHUE, DIICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHUJIa, padoTa TOKa,
WHJYKIMST MAarHUTHOTO TMojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KATYIIKH, SHEPrusl 3JIEKTPUYECKOr0 M MAarHUTHOrO IOJIEH, MEPHOJl M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii U CHiIa TokKa B IIpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KoOJeOaHul, (POKyCHOEe paccTosiHue W
ONTUYECKAs] CHJIA JIMH3bI, NPU ONHCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUUN
CMBICII HCIIONB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMybl, CBA3BIBAIOUIME JAHHYIO (PU3WYECKYIO BEJIMYUHY C JPYTUMU
BEJINYMHAMU;



ONMUCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBIEHUS M TPOLECCHI, HCIOIb3YS
dbu3UYeCKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acTOTa CBETA, SHEPrusi U UMNYJIbC (DOTOHA, MEPHUO]I MOJIypacnaaa, SHEPrus CBI3U
aATOMHBIX S7I€p, TPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3MUECKHN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS W EJMHMIIbI, YKa3bIBaTh (OPMYJIbI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIUYMHY C JPYTMMHU BeJIUYUHAMH,
BBIYUCIIATH 3HaUeHUE (PU3NUECKOUN BETUUHHBI,

aHAIM3UPOBATh (PU3MUYECKHE TPOIECChl U SIBJICHUSA, UCIONb3Ys (PU3NUECKHE
3aKOHBI U MPUHIMUIBL 3aKoH OMa, 3aKOHBI TOCJIEA0BATEIBLHOTO U MapaJlIeIbHOTO
COCIMHEHUS NPOBOJAHUKOB, 3aKOH Jlkoyns—JIeHma, 3aKOH >SIEKTPOMAarHUTHOMN
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHbBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHIITEeHHa s doTtorddexra,
3aKOH COXPAaHEHHWs JHEPruu, 3aKOH COXPAHCHMsS] HUMITYJIbCa, 3aKOH COXPaHEHUs
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MacCOBOr0 uucia, noctynatel bopa,
3aKOH PaJIMOAKTHBHOTO pacmaja, Mpu 3TOM pas3iindyaTh CIOBECHYIO (DOPMYyIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCIOBUS (TpaHHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OTIPEICNIATh HAMPaBJICHUE BEKTOpAa MHAYKIIUA MAarHUTHOTO TOJIsl MPOBOIHUKA
C TOKOM, cuJibl Ammnepa u cuiibl Jlopenna;

CTPOUTh W OMNHUCHIBATH H300paKEHHE, CO3JaBA€MOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJHATD JKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: IMPU STOM
dbopmynupoBath npodiieMy/3agadyy M THIOTE3y Y4eOHOro  DIKCIIEPUMEHTA,
coOupaTh YCTAHOBKY U3 TMPEIJIOAKEHHOrO0 OOOpYIOBaHUS, MPOBOJUTH OIBIT U
(bopMyIMpPOBATH BHIBOIHI,

OCYIIECTBJISThH MPSAMbIC M KOCBEHHBIC U3MEPEHUS (HU3UUECKUX BEIUYUH, MIPU
STOM BBIOMpaTh ONTUMAJBHBINA CMOCOO M3MEPEHUS M HMCIOJb30BaTh H3BECTHHIC
METObI OLICHKH MTOTPEMIHOCTEN U3MEPEHUN;

UCCIEIOBATh 3aBUCHUMOCTH (U3UYECKUX BEJIMYUH C HCIOJIb30BaHUEM
OPSIMBIX HM3MEPEHHWIl: TMPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (M3MUECKUX BEIMYUH B BHUJIE TAOIHI] U
rpaduKoB, AeJIaTh BHIBOABI 10 PE3yIbTaTaM HCCIICI0BaHUS;

cobiroaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEJACHUU UCCICIOBAHUN B
paMKax y4eOHOTO OKCIEpUMEHTa, Y4eOHO-MCCIIEeNOBATEIBCKOH W IMPOCKTHOM
NESTENHHOCTU C MCIOJIb30BAHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U J1a0OpaTOpHOTro
000py10BaHUS;

pemiatb pacy€THble 3aJayd C SBHO 3aJaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIBb3YsI (PM3MUECKHE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAIHM3a yCIOBUSA 3a1a9u



BbIOMpaTh (PU3MUECKYIO MOJIENb, BBIACIATh (QU3NUYECKUE BEJIUYUHBI U (POPMYJIBL,
HEOoOXoUMbIE NIl €€ pEeIleHUs, MPOBOAUTH Pacu€Tbl U OLIEHUBATh PEAIbHOCTH
MOJy4YE€HHOTO 3HaUeHUS (PU3NUYECKOI BEININHBI;

pelaTh Ka4eCTBEHHBIC 3a/1a4l: BBICTPAUBATh JIOTHYECKU HEIIPOTUBOPEYUBYIO
LEMOYKY PACCYXKICHHM C ONOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTOJb30BaTh  MpH  pEIIEHUH  yduyeOHBIX  3ajJad  COBpPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJOTUH ISl IOUCKA, CTPYKTYpUPOBAHHUS, UHTEPIIPETALUN
U TpeJICTaBIeHUsI y4eOHON M Hay4YHO-MOMYJSpHON MH(OpMaLMU, TOTYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOIYYaEMYI0 HH(OPMALIHIO;

OOBSICHATH NPHUHLMIBI JCHCTBHS MAallMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3nyaTh yCIOBUS UX O€30MACHOIO MCIIOJIb30BAHMSI B TIOBCETHEBHOM
KU3HU;

OPUBOIUTH IPUMEPHI BKJIaJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU KU3HU
JUIsl o0ecriedeHus: 0e30MacHOCTH MpU 00palIeHuu ¢ IpUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUISI COXPAHEHUS 3/I0POBbS U COOJIOJCHUS HOPM IKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILLEH Cpele;

paboTath B TpYyIIE C BBHIIOJHEHUEM pPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh padoOTy TpyNIbl, PalMOHAIBHO paACHpENessaTh OO0S3aHHOCTU U
IUIAHUPOBATh JESATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBAaTHO OLICHUBATh
BKJIaJ] K&KJI0OT0 U3 YYaCTHUKOB IPYIIIBI B PEILICHUE paccMaTpPUBAEMOM IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoubnbie | IIpakTnueckune (upp )
NMPoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazngen 1. PUSUKA U METOAbI HAYYHOI'O IIO3SHAHUA
1.1 ®u3rKa U METOJIbl HAYYHOT'O MMO3HAHUS 2 bubmorexa HOK
' A Y https://m.edsoo.ru/7141bf72
Wroro no pazneny 2
Paznexn 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa [OK
https://m.edsoo.ru/7f41bf72
29 Jnmamika 7 but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
23 3aKOHbBI COXPaHEHUSI B MEXAHUKE 6 1 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunoreka [JOK
3.2 O 10 1
CHOBBL TEpMOAHHAMIIH https://m.edsoo.ru/7f41bf72
313 ArperaTtHble COCTOSIHUS BEIIECTBA. 5 bubmuoreka [IOK
' ®da3oBbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72



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

Uroro no pazgeny

24

Paznea 4. JIEKTPOJANHAMUKA

bu6moreka [JOK
4.1 1
DueKTpocTatiiia 0 https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN neKTpUdYecKuil TOK. TOKM B 12 bubmmoreka [IOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uugpoBbie
Ne ni/m P Kourpoabnbie | IIpakTuyeckue (upp )
NMporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. JIEKTPOAUNHAMUKA
L1 MaruutHoe nosie. JIeKTpOMarHuTHas 1 | 3 bu6muoreka [IOK
) WHIYKIHST https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4yecKue 1 3JeKTPOMarHUTHbIE 9 1 bubmuoreka [IOK
' KoneOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHUYeCKHEe U IEKTPOMAarHUTHBIE 5 | bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Onruka 10 3 bubmorexa TOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Paszea 3. OCHOBBI CIIELIIMAJILHOM TEOPUM OTHOCUTEJIbBHOCTH

31 OCHOBBI CTICTIHATBHON TEOPHUH 4 | bu6mmoreka [IOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazueny 4
Pasnea 4. KBAHTOBAS ®U3UKA
4.1 OJIeEMEHTHI KBAHTOBOUM ONTUKH 6 bubmmorexa TIOK
https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue atoma 4 bubnuoreka [JOK



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

https://m.edsoo.ru/7f41c97¢

4.3

ATtoMHoOe 7po

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

Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DeMEeHTHI aCTPOHOMUU U acTPOPHU3UKH 7 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢c97¢

Utoro mo pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 O6o06mmaroiiee TOBTOpPEHUE 4 ngs?;;?:;igg/lifmwk
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoJun4yecTBO 4yacoB DJIeKTPOHHbIE Hcnc
Ne ara undposbie o0bop
Tema ypoka A bp P
n/n u3ydyeHusi | oOpa3oBaTeIbHbIE Touk
pecypcbl
Konrpoasnbie | IlpakTuueckue
Bceero
padoThI padoThI
®duzrKa — HayKa O NPUPOJIE.
Y PP bubmuoreka [JOK
1 HayuHnble MeTo1b1 IO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlero Mupa
Pounb u mecTo ¢usuku B
) (bopMUPOBAHUN COBPEMEHHOM 1 bu6muoteka [IOK
Hay4YHOU KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
[IPaKTUYECKON JEATEIBbHOCTH JIIOIEH
MexaHnyeckoe IBUKEHHUE. PJICKTPO!
3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubnmoreka [IOK iﬁipﬁi
nerxeHus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508 repKOHO
YCKOpEHUe CEKYH/]IO
4 PaBHOMepHOE nIpsIMOTTMHEITHOE 1 bubnmnoreka [HOK
JNIBUKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE NMPAMOJIUHEITHOE 1 bubnmnorexa [JOK
JIBIDKCHHEC https://m.edsoo.ru/ff0c372¢
6 CBoOoaHOE masieHne. Y CKOpeHue | bubmmoteka [{JOK
CBOOOIHOTO ITaCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1Br>xeHue.
. bubmuoreka [JOK
7 JIBrKeHne MaTeprualbHOW TOUKH 110 1
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun otHOcuTEbHOCTH [ anmuies. 1 bu6nmoreka [IOK



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

WNuepumanbHble CUCTEMBI OTCUETA.
[Tepsslii 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuina. [Tpunnun

9 cynepno3uuuu cui. Bropoit 3akox brbmmorexa LOK
yrep ' P . https://m.edsoo.ru/ff0c3bes
HreroToHa 1151 MaTepralibHONW TOUKHU
10 Tperuii 3akoH HeroToHa 1151 bubnnorexa HOK
MaTepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cuna
11 ectu. [lepBas kocmuueckas brbamorexa LOK
TSKECTH. B
p https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadgduuneHnt tpenusi.
13 Cuna CE 0 nel?nq; npu I[BI/I)P;CGHI/II/I bubmmorexa [IOK Aepe
WJ1a COMPOTHUB
p p https://m.edsoo.ru/ff0c3f76 | TPY30
Tena B KUIKOCTH WM ra3e CKaMI
[TocTynarenbHOe U BpaliaTelibHOE
14 JIBUYKEHUE a0COJIFOTHO TBEPIOTO Tea. bubnmnorexa [JOK
MowmenT cunbl. [leuo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tela
NMiynsc MmaTepualbHON TOUYKH,
15 CUCTEMBbI MaTepUATIbHBIX TOYECK. bubnmnorexa [JOK
Nmmynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE IBUKEHME
PaboTta 1 MOIITHOCTE CHIIBI.
16 Kunerunueckast sHeprust MarepuanbHON bubnmnorexa [JOK
Touku. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUU
17 [TorenumansHas 3HeEprus. bubmmoreka [JOK



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

[ToreHnmanbHast SHEPTHS YIIPYTO
N1e(pOpMUPOBAHHO MPYKUHBI.
[TorennuanbHast SHEprus Tesa BOIU3U
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToTeHunanbHbIE U HEMOTEHIAJIbHBIE
cuiibl. CBsi3b pabOTHI
HENOTEHUHUAIbHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHHUYECKOU
SHEPrUu

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopartopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHIIBI €
N3MEHEHHEM MEXaHNYECKOU OHEpPIrun
TeJa Ha MIPUMEPE PACTSHKCHHUS
PE3UHOBOIO KIyTa»

20

Kontponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIISIPHO-
KUHETUYECKON TEOpHH. bpOyHOBCKOE
nswxenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBHKECHUS U
B3aHMMOJICHCTBHS YaCTHII BEIESCTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEH
W TBEPJIBIX TEIl

23

Macca monekyn. Konuuectso
BemiectBa. [loctositnnas ABoraapo

24

TemnnoBoe paBHOBecue. TeMmepaTtypa
u e€ nu3Mmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a

Henscus

25

WUneanbubnii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMIIepaTypa Kak Mepa
CpeHEW KUHETUYECKON IHEPTUU
JNBHKCHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

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

27

3akoH JlambToHa. ["a30BbIC 3aKOHBI

JleMoHC
TaBIICHM
oO0beMa |
TeMIiepa
TaBIICHM
TEeMITepa
IS TeM
3aKOHOB
Jlemonc
TaBJICHH
TeMIiepa
IMOCTOSH
TaBJICHN
TeMIiepa
IS IeM
3aKOHOB
BOJIOM, C
JleMoHC
oO0beMa |
TEeMITepPa
IOCTOSH
TATYUK )
TEeMITepa
U1 IeM
3aKOHOB
BOJIOH, C

28

JlaGopaTtopnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napamMeTpamMH COCTOSIHUS
Pa3peKEHHOTO Ta3ay

Jlatunk
TeMIiepa
TUTSE JIeM
3aKOHOB
TETION ]
XOJIOJTHC



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

I/I30Hp0ueccm B NACAJIbHOM ra3€ u ux

bubmuoreka [JOK

29
rpaduyecKoe MpeacTaBiIeHUuE https://m.edsoo.ru/ff0c570e
BryTtpenHss sHeprus Hlemonc
o BHYTpEH
TEPMOJMHAMHYECKON CUCTEMBI U peRmH |
30 crocoOb! e€ n3menenus. Konmuectro bu6mmoreka [IOK TemIepa
TEIUIOTHI U paboTa. BHyTpeHHss https:/m.edsoo.ru/ff0c5952 cBuHIIOE
SHEPTUS OJJHOATOMHOT'O UJI€aTLHOTO MOJIOTO!
rasa
31 Bunn Temonepenaun bubmorexa LOK
P https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIUIOEMKOCTDH BEIIECTBA.
bu6mmoreka [IOK
32 KonnuecTBo TenaoTel npu
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AnnabaTHbIN MpoLecce
13 IlepBslii 3aKOH TEPMOAMHAMHUKH U €TI0 bubmmorexa [IOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0cSefc
34 HeoOpaTtumocTs Tpo1ieccoB B bubnmoreka [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e

npupoae. Bropoii 3akoH
TEPMOJAMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunuun gevicreus u KII/ TermoBoi

bu6mmorexa [IOK

35
MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KIT{
37 DKosornyeckue npooIeMbl
TEIJIO3HEPreTUKU
18 O6o6matomuit ypok « MonekysipHas bubnmnoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas paboTa mo teme
39 «MonekynspHas ¢pusuka. OCHOBBI bubmmorexa LHOK
yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»
40 [TapooOpa3zoBaHue 1 KOHJCHCAIIHS. bubnmnorexa [JOK
Hcnapenue u xurnexnue https://m.edsoo.ru/ff0c63b6
AOCom0THAs U OTHOCUTETIbHAS
41 BJIAJXHOCTH BO31yxa. HachleHHbI1 bubmmorexa [TOK Aara
Ay %8 B https://m.edsoo.ru/ff0c64d8 | TEPMC
mnap BOJIOY
Trépnoe Teno. Kpucrannuueckue u
4 amop¢HbIe Tena. AHU30TPOIHUS bubmunoreka IIOK
CBOMCTB KpUCTAIIOB. JKHkue https://m.edsoo.ru/ff0c6510
Kkpuctauibl. COBpeMEHHbIE MaTEpHAIIbI
[InaBneHue u KpucTamU3anusl.
bubmuorexa [JOK
43 VY enbHas TEIUIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybmumarnus
bub OK
44 YpaBHEHHE TEIJIOBOTO OaaHca nomoteka I
https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aus TeI. DIEKTPUICCKUI bubnmnorexka [JOK

3apsia. J{Ba BUIA SJIEKTPUYECKHUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
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3apsiioB

[IpoBOIHUKH, AUANEKTPUKHU U

46 MOJIYIIPOBOAHUKU. 3aKOH COXPaHEHUI buGnnorexa LIOK
ynip ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumopneicTsue 3apsa10B. 3aKOH
47 Kymnona. ToueuHbIH 3€KTPUIECKUI buGnuorexa LIOK
Yy ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsik€HHOCTB 3JIEKTPUUYECKOTO
43 nosist. [lpuHnun cynepnosunuu bubmmorexa [IOK
JIEKTPUYECKUX MOJeH. JInHnn https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
PaboTa cHII DJIEKTPOCTAaTHYECKOIO
p bubnuoreka [JOK
49 nond. ITorennuan. PasHocts
https://m.edsoo0.ru/ff0c6100
IMOTEHIMAIIOB
IIpoBOOHUKY U AUIIEKTPUKH B
50 anpeKT OCTaTUUYECKOM HOI:])IG bubmorera [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlndiiekTpudecKkas IpOHUIIAEMOCTh
bu6nuoreka [JOK
51 OnekrpoéMrocth. KoHneHncaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIJIOCKOTO
52 KOHJEHcATOpa. DHEPTrU 3apsKEHHOTO buGnnorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopartopHast pabora "N3mepenue
AJIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOro IpuHTepa.
DnexTpocTaTHYeCcKas 3aluTa.



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
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3azeMieHHE AIIEKTPOIPUOOPOB

DIEKTPUYECKUIA TOK, YCIOBHS €TI0 Jlemonc
o «Hccrner
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
CHIJIBI TO
55 Cuna toka. Hanpsxenue. HATIPAKC
Conpotusnenue. 3akoH Oma 11 TaTUYHK I
y4JacTKa LI PC3UCTO]
MU TaHUS]
IKJTFOY
[TocnenoBarenbHOE, MapaAIIIENBHOE, Harank:
HaITPSIK¢
CMEUIaHHOE COEIMHEHNE
56 npoBoAHUKOB. JlaboparopHas paboTa bubmorexa [TOK AR
P ’ patop P https://m.edsoo.ru/ff0c74f0 FBYXIIPE
«/M3y4yeHre CMEIaHHOTO COEMHEHUS HCTOYHY
pE3UCTOPOB) HPOBOJC
57 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO bubnmnorexa [JOK Harut
TOKa. 3aKkoH JLxoyins-JleHua https://m.edsoo.ru/ff0c7838 | HAIps
JIBYXI
BOJIBT
JBYXI
JIaMII(
nuTar
MIPOBC
3axon OMa 71 TOTHOM (3aMKHYTOM ) Jatank:
o HaITPSIK¢
anexTpuueckoil nenu. Koporkoe
58 3ambIkanue. Jlaboparopuas pabota bubmmorera [IOK poyPIpe
' patop P https://m.edsoo.ru/ff0c7ac0 FBYXIPE
«M3mepenne D/1C uctouHnka Toka u MCTOYHF
€ro BHYTPEHHETO COIPOTUBIICHUS HPOBOJC
DNeKTpOHHAs! IPOBOJUMOCTh TBEPABIX
59 METaJUIOB. 3aBUCUMOCTh
CONPOTUBJICHUSI METAJIOB OT
teMriepatypbl. CBepXIIPOBOIUMOCTh
60 DJIEKTPUYECKUI TOK B BAKyyMe.

CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

[TomynpoBOIHUKY, UX COOCTBEHHas U
IpUMecHas MpoBoAUMOCTh. CBoiicTBa

bu6nuoreka [IOK



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0

61

p—n-nepexoaa. [1oaynpoBoAHUKOBbIE
prOopbI

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c84ae

DeKTpUYECKU TOK B pacTBOpax U

2 pacIuiaBax 3JIEKTPOJIMTOB. | bubnnorexa HOK
DNeKTpoIUTUYECKas: AUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPUYECKUMA TOK B razax.

63 CamoCTOSTEeTbHBIN U | bubmuoreka [JOK
HECaMOCTOSITENbHBIN pa3psal. MoaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckre npubopsl U
YCTPOMCTBA U UX MPAKTUYECKOE bubnnorexa [JOK

64 1
npuMmeHenue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e3onacHoCTH

65 O06o0maromuit ypok | bubmmoreka [JOK
«OIEeKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
Konrponsnas padora no Teme

66 «Qnekrpocraruka. IlocrosHHbIN | bubmmoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpeaax»

67 PesepBHblitl ypok. KoHTponbHast | bubnnorexa [JOK
pabota no Teme "DieKTpoAUHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PezepaHblil ypok. O600maronuii ypok 1 bub6mmoreka [IOK
o reMaM 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB ITO 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c
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11 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
[]
Jrj;-n Tema ypoka Bcero Kontpoabiie | Hparxririeckie fl[:;:eﬂnﬂ :)I;I[()l;l;?)?;fenbﬂme
padoThbI padoThbI pecypesI
ITocTosiHHBIE MAarHUTHI U UX JlaTumk

. B3auMoJieiicTBre. MarHuTHoOE IoJIe. . bub6auoreka [IOK TOJISL, TIC
Bekrop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIyKLIUH
MarauTHO€E 1oJie MPOBOIHHUKA C

) TokoM. OmBIT DpcTena. | bu6mmorexa [JOK
B3aumopeiicTBuEe MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3ydeHnue 1 | bu6mmoreka [JOK
MAarHUTHOTO IOJIS KaTYILIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammiepa.

4 JlaGopaTopHas pabota 1 | bu6mmoreka [{JOK
«HccnenoBanue nencTBys https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TTOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO YacTHILY. | bubnuorexa LIOK
Cuna Jlopenna. PaGota cribt https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexTpoMarHuTHas UHAYKIUs. [ToTok Harunx

o HaITpsIXK¢

6 BEKTOpa MarHUTHOM uHyKuuu. I1C 1 nonz,m/l:

MHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

uHaykuu Papanes

JlaboparopHas paboTa
«HccnenoBanue SBiIeHUS
AJIEKTPOMATHUTHON MHTYKIIHI

bubmorexa [JOK
https://m.edsoo.ru/ff0cal 50

Hatui
Harps
OIS,

NunykTuBHOCTS. SIBIEHUE
camounAykiuu. I1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO TOJIsl KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoNuCTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOJABUTATEIb,
YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTHIL,
WHIYKIMOHHAs NI€4Yb

10

Ob6o06maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHITY KIS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonrtponsHas pabora o teme
«MaruurtHoe 1nouie.
DJEeKTpPOMarHUTHAs HHYKIIHS»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB000/1HBIE MEXaHUUECKUE
Konebanus. 'apMoHnueckue
KosiebaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHMIA.
[peBparienue suepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

JlaTumk
YCKOpEl
TPy30B

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCMOCTH
neproia MajblX KoJieOaHuii Tpy3a Ha
HUTHU OT JUTUHBI HUTH M MacChI IPy3a»

JlaTunk
YCKOpeEI
rpy30B

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

3JICKTPOMAarHUTHBIE KOJICOAHUS B
UJICaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNOTHS MEXTy MEXaHUYECKUMU U
3IEKTPOMAarHUTHBIMU KOJeOaHUSIMU

®opmyna Tomcona. 3akoH

15 COXPAHEHHUS SHEPTUH B UJI€ATHbHOM bubmmorexa OK
KONEBATENBHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[Ipencrasnenue o 3aTyxarmux
Kosie0aHusX. BoIHyK1eHHBIE

16 MexaHuyeckue kosebanus. Pesonanc. bubmorera [IOK
BrIHYX1€HHBIE 2JIEKTPOMATHUTHBIE e
Kosie0aHus
[Tepemennsbiit Tok. CUHYCOMAAIBHBIN JIByXK:
MEPEMEHHBIN TOK. MOITHOCTH MIpPUCTa

17 MEPEMEHHOTO TOKA. AMIUTUTYAHOE U Bubmmorexa LIOK OCIHJIC
NEHCTBYIOIIEE 3HAYCHHUE CHIIBI TOKA H https://m.edso00.r/ff0cbd34 CHEpa
HaMpPsHKCHUS bIC IIPO
Tpancdopmarop. [IponusBoacTso, JIByXK:

18 nepegava u norpedieHue [pUCTa
3JIEKTPUYECKON YHEPTUU OCIHIJIC

reHepa
bI€ PO
YCTpoUCTBO U MPAKTUYECKOE

19 IIPUMEHEHHUE JIEKTPUUECKOI0 3BOHKA, bubnuorexa LIOK
reHeparopa IepeEMEHHOI0 TOKa, https://m.edsoo.ru/ff0cc324
JIMHUM 3JIeKTponepeaayd
DKOJIOTUYECKUE PUCKU TTPU
IIPOM3BOJICTBE JIEKTPOIHEPTUH.

20 KynsTypa ncrionb3oBanus

QJICKTPOSHEPIUU B MMOBCEIHEBHOM
KHU3HHU



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4

Mexanuueckue BOJIHBI, YCJIOBUSA
pacmpoctpanenus. [lepuoa. Ckopoctsb

bu6moreka [JOK

21
pacupoCTpaHEHUs U JJINHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[TonepeuHbie M MPOAOIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bu6mmoreka [JOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
. bubmuoreka [JOK
23 cBoMicTBa U ckopocTs. [Ikana
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHuuUIB paguocBs3u U
24 TeneBuAcHus. Pa3zButue cpeacTs
cBs3u. Pagnonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka LIOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpssmonuHENRHOE pacpoCTpaHEHUE
%6 CBETa B OJHOPOJHOU Cpejie. bu6mmoreka [JOK
Todeunslii ICTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTtpaxkeHus ceera. [loctpoenue buommorexa HOK
P L P https:/m.edsoo.ru/ff0cd4e0
N300paKEeHUI B TNIOCKOM 3epKalie
[Ipenomiienne ceera. [lonHoe
)3 BHyTpeHHee oTpakeHue. [IpeaenbHblii bubnuorexa LIOK
YIT'OJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaXKeHUSI
29 JlaGopatopHas pabota «3mepenue bubnuoreka LIOK
MOKAa3aTess MPeJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenne n3o0paxeHuit B bu6nmoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0cca54

muH3e. PopMysia TOHKOU JIMH3BIL.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ff0cddle

JlabopaTopHas pabota

31 «MccnenoBanue cBOMCTB
N300pakKeHUH B JTMH3AX»
Hucnepcus ceeta. Cl10XKHbBIN COCTaB
39 6enoro ceera. LBer. JlaboparopHas
pabora «Habmonenue nucnepcuu
CBETa»
1 Wntepdepennus cera. Judpakiums bubmuoreka LIOK
ceta. JudpaxknronHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre npuOOpPHI U yCTPOHCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
I'panuiel IPUMEHUMOCTH
36 KJIacCU4eCKO MexaHukH. [locTyarsl bu6mmoreka [JOK
CIIELIMAIbHON TEOPHUU https://m.edsoo.ru/ff0cf862
OTHOCHUTENILHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
bu6mmoreka [JOK
37 3amenJieHHe BPEMEHH U COKpaIeHUE
https://m.edsoo.ru/ff0cfa42
JUTAHBI
OHeprus U UMIYJIbC PEISITUBUCTCKON
P YIRep . bubnuorexa [{OK
38 yacTulbl. CBSA3b MAcChl C 3HEPrUeH 1
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHUsl MOKOS
Konrponbnas padora «OnTHKa.
. bubmuoreka [JOK
39 OCHOBBI cielIUaIbHOM TEOPUH

OTHOCHUTCIBHOCTH)

https://m.edsoo.ru/ff0cf6{0



https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
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®oronsl. opmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
U UMITYJIbC ()OTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIET0BAHUE Eu6 1TOK
HOJINOTEKA
41 orod(derra. Onpiter A. I.
¢ b https://m.edsoo.ru/ff0cffc4
CroiieToBa
3akoHb! poTodddexTa. YpaBHEHHE
. (? oo P bu6mmorexka [JOK
42 Ouinmreitna s Gotodddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» dportodaddexra
Hasnenue ceera. OnbiTsl [1. H.
43 JlebeneBa. XuMmueckoe IeiCTBHE bubmorexa [IOK
Acha. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCTpoHCTBA U
MPaKTUYECKOE MPUMEHEHHUE:
44
¢dorosnemenT, poTogaTUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3amau no reMe «3JI€MEHTEI bu6mmoreka [JOK
KBAHTOBOM OITTHUKHY https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnBITEH
bu6mmoreka [JOK
46 Pesepdopna no paccesHuro o-4acTui.
https://m.edsoo.ru/ff0d091a
[Lnanerapnast MoJenp aroMa
bu6mmoreka [JOK
47 IToctymnater bopa
y p https://m.edsoo.ru/ff0d0afa
W3nydenue u nornomieHue GoToOHOB
48 pH IIepexoe aToMa C OJHOTO YPOBHS buGnuorexa [IOK
p p A . A yp https://m.edsoo.ru/ff0d0afa
SHEpPTUM Ha Apyroil. Buasl criekTpoB
BomHoBbIe cBolicTBa yacTuil. BoiHEL
. bubnuoreka [JOK
49 ne bpoiina. KopnyckymsipHo-

BOJTHOBOM qyayin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC N3JIYUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopaa o onpexneneHuto cocrasa

pPaaArOaKTUBHOI'O U3TTYyHYCHUS

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

51

CgoiicTBa anb(da-, 6era-, ramma-
u3iyuyeHus. Biusaaue
PaIuOaKTUBHOCTH Ha KUBbIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oromel. Anba-pacma.
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-u3nyuenue

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HyKJIOHOB B SJpE.
Snepuble peakuuu. fnepHblil
peakrop. [IpobieMbl, IEPCIIEKTHBHI,
9KOJIOTMYECKUE aCIEKTHI AIEPHOMN
SHEPreTHUKU

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

54

DneMeHTapHble yacTullbl. OTKpbITHE
MO3UTPOHA. METO/IbI HAOIOICHUS U
perucTpanuu 3JIEMEHTAPHBIX YaCTHII.
Kpyraeiit cton « PyHaaMeHTanbHbIE
B3anMoOIeCcTBHA. EqnHCTBO
(bu3HUeCcKO KapTUHBI MUPay

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

55

Bup 3Bé3nnoro neda. Co3se3nus,
SIpKI/Ie 3Bé3ILBI, IIJTaHCThI, UX BUAUMOC
nBkenre. CojlHEYHAsT cUCTEMA

56

Comnnaue. CoyiHeuHast aKTUBHOCTb.
Ucrounuk sHeprun CosiHLA U 3BE3N



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2

57

3BE3/bI, X OCHOBHEIE
XapaKTePUCTHKU. 3BE3/IBI TTIaBHOM
MOCTIeIOBATEIbHOCTH. BHYTpeHHEE
cTpoenue 3B€311. COBpeMeHHbIE
MIPEJICTABIICHUS O TIPOUCXOKICHUU 1
sporonnu CoJtHIa U 3BE3T

58

Muneunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue u nBuxenue CoyHLa B
lNanaxruke. 'anaktuku. Y€pHbIe
JBIPBI B AIPAX TaJaKTUK

59

Bcenennas. Pas0Oeranue rajakTuk.
Teopus bonpmoro B3psIBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie mpob6ieMbl aCTpOHOMUHT

61

KontponbHas pabota «1neMeHTHI
ACTPOHOMMHU U aCTPOPHUIUKI

62

O6o6maromuii ypok. Poib ¢usuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, COIMATILHON 1
ATUYECKOH cdepax AeITeTbHOCTH
YeJI0BeKa

63

O6o6maromuit ypok. Pois u Mecto
(GU3MKKM U ACTPOHOMUH B
COBPEMEHHOW Hay4HOU KapTHHE MUPA

64

O6o6maromuii ypok. Ponb
¢du3mgeckoit Teopun B GOpMUPOBAHUN
NpeACTaBICHUN O (PU3NIECKOI
KapTUHE MHUpa




O6o06maromuii ypok. Mecto
¢u3nyecKoil KapTUHBI MUpa B 0011IEM

65 pAy COBPEMEHHBIX €CTECTBEHHO- !
HAy4YHBIX MPEJCTABICHUN O PUPOJIE

66 PesepBHbIil ypok. MaruutHoe mnoie. 1
DneKTpoMarHuTHasi UHAYKIUs
PesepBublil ypok. Ontuka. OCHOBBI

67 CIIeLIMaJIbHON TEOPUU 1
OTHOCHUTEIBHOCTH
Pezepubiii ypok. KBanToBas ¢usuka.

68 QHGI\I/I)GHTBI};.I::TpOHOMI/II/I U * 1 bubmmorera [IOK

https://m.edsoo.ru/ff0d 1784
acTpopU3UKH
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nox
penakmueii [TapdpenToeBoii H.A., AKimoHEepHOE 00IIIECTBO
«31aTenbCcTBO

«IIpocsemenue»

» ®usuka, 11 kmacc/ Makumies ['.J1., Byxosnes b.b., YUapyrua B.M. oz
penakiueit [lapdpentreBoit H.A., AkuinonepHoe 00111eCTBO
«M3maTenbCcTBO

«IIpocsemenue»

METOAUYECKUE MATEPUAJIBI 1JISI YUUTEJIS

» dusuka, 10 kimace/ Msikumes I'. 4., byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentoeBoii H.A., AKiinoHepHOE 00IIIECTBO
«3naTenpcTBO

«IIpocsemieHue»

» dusuka, 11 kmacc/ Makumies ['.J1., Byxosnes b.b., YUapyrua B.M. oz
penakmueit [TlapdpentoeBoii H.A., AKimoHepHOE 00IIIECTBO
«3narenbcTBO
«IIpocsemieHue»

[J JImmaktrueckue marepuainsl @usnka 10, 11 knace / A.E.Mapon, E.A.Mapos.
— M.: UznatensctBO «Ipodar, 2020./

] TemaTuyeckre KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE pab0ThI Mo pusuke 10



kiacc / O.M.I'pomuieBa. — M.: UznarenbcTBo «OK3amen», 2022 1.

[J ®I'OC KonTponbHO-u3MepuTenbHble MmaTepuansl «Pusuka 10 kmacey,



«®wuzuka 11xmace» /H.N. 3opun —M. BAKo 2020 rox/
[ Eptotkun E.C. Eptotkuna C.I'. @usuka. 10 knacc. CamocTosITENbHBIE U

KOHTPOJbHBIE U pa0boThl. bazoBeiit u yriyonennsiii ypoBau'. ®I'OC, Mockaa,

«IIpocsemenuey, 2020 roa/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
1. Arumanuu ¢puzndyeckux o0bekToB. http://physics.nad.ru/
2. Kusas ¢usuka: odyyatoias nporpamma. http://www.int-edu.ru/soft/fiz.html

9. Ypoxu ¢pusuku ¢ ucnonas3oBanuem Mutepuera. http:// www.phizinter.chat.ru/

3. ®usuka.ru. http://www.fizika.ru/
4. ®usuka: KoJJIeKIus onbIToB. http://experiment.edu.ru/
5. ®usuka: 3JIEKTPOHHAs KOJUIEKIIUSA

OIIBITOB.

http://www.school.edu.ru/projects/physicexp


http://www.phizinter.chat.ru/
http://physics.nad.ru/
http://www.school.edu.ru/projects/physicexp
http://experiment.edu.ru/
http://www.fizika.ru/
http://www.int-edu.ru/soft/fiz.html
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