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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro0 ypOBHS Ha YPOBHE CpPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUU U TPEOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM NporpaMmsl, npencraBieHHbIXx B PI'OC
COO, a Takxke c yu€roMm (QenepaibHOl pabodeil MporpaMMbl BOCHUTAHHS U
KOHIIEMIIMK TpernojaBanus ydyeOHoro mpeamera «@Pusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aAUAX Poccuiickon Odenepaunu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBaTebHbIE MPOTPAMMBI.

ConmepxaHue MporpaMMbl MO (U3MKE HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHbl MHpa oOyyaromuxcs 10-11 kmaccoB mpu
oOy4yeHnH UX (PU3MKe Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITEIIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpebdoBanusim ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPEeIMETHBIM pe3yJibTaTaM
OoOy4eHHsI, a TAKXE YUYHUTHIBAET HEOOXOJUMOCTh pEATM3aLUU MEXIPEIMETHBIX
CBsA3€l (PU3MKM C EeCTECTBEHHO-HAayYHbIMU Y4Y€OHBIMH IpeaMmeTamu. B Heil
OTIPEJICIISIIOTCS OCHOBHBIC 1€MW M3yYeHUs (PU3MKH HAa YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHusl, IJIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSI Kypca (PU3UKH: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0230BOM YpOBHE).

[Tporpamma no (pu3uke BKIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (U3MKHU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYeHMUS;

e coJiepikaHue yueOHoro npeamera « Ou3ukay» 1o rogam 00y4eHus.

®du3rka Kak Hayka O HamOojee OOHIMX 3aKOHAX NPUPOAbI, BBICTyHas B
KauecTBe y4eOHOTO MpeMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHui 00 okpysxaroriem mupe. IkoapHBIN Kype PU3UKN — CUCTEMOOOPa3yIOMIUA
JUIsL €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUECKHE 3aKOHBI
JexXaT B OCHOBE IIPOILIECCOB M SIBJICHUN, H3yyaeMbIX XHMHUEH, OHOJIOTHEH,
¢dbuzuyeckoir reorpadueid u acTpoHoMmueil. lcmonb3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKMX 3HAHUM  OmpeneNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTHKH, TPAHCIOpPTa, OCBOCHMS
KOCMOCa, IOJIy4EHHUS] HOBBIX MAaTEpPHAIOB C 33aJaHHBIMU CBOWCTBAMHM U JPYTHX.
N3yuenne (u3NKd BHOCUT OCHOBHOW BKJIaJl B (OPMHUPOBAHHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa O0ydaroluxcs, B (GOPMHUPOBAHUE YMEHHH MPUMEHSTH
HAYYHBI METO] TO3HAHMS [TPH BBIITOJIHEHUN UMH YU€OHBIX HCCIIE0BAHUM.

B ocHoBy kypca ¢u3WKu AJi1 ypOBHS CpeAHEro oO0Iero oOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOKHO pAacCMAaTpUBATh KaK MPUHLMIBI €ro
MOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTEpPHaNl U3 BCEX pa3iesioB (PM3HUKH, BKIIOYAET KaK
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes eenepanuszayuu. B cOOTBETCTBUM C HEW Marepual Kypca (GU3UKH
oObeAMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIseTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzainus MpernosaracT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaNa (U3UYECKOW HAayKH, OCMBICICHUE CBS3U PAa3BUTHUSA
bu3ukn ¢ pa3BuTMEeM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MPOOJIEMaMHU.

Hoess npuknaonoi  nanpaenennocmu. Kypc ¢dusukum mnpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKECHHM
W3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercss TOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEP)KaHMS, TMOCBALIEHHBIX JKOJOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBbI C PAa3BUTHEM TEXHHKW U TEXHOJOTUM, a Takke 00 CyXIeHUS
po0IeM pallioOHATBHOTO MPUPOIOTONB30BAHMS M SKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaAMH Kypca (U3HKH Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus SBIAIOTCA (U3HUecKue Teopuu ((popMuUpoBaHHE MPEICTABICHUN O
CTPYKTYp€ MOCTpoeHUusi pusznueckoil Teopuu, pojii GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  TMPEACTABICHHUSIX O TPUpPOJE, TpaHHUIaxX
MPUMEHUMOCTH TEOpPHM, I ONHCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUU U
IIPOIICCCOB).

CHUCTEeMHO-ACATEILHOCTHBIN TOAX0/ B Kypce (PU3UKU peanu3yercs Mpexe
BCEro 3a CUET OpraHu3alyy SKCIEPUMEHTATbHOU JESITENIbHOCTH O00YyYaroluXCsl.
Jnst  6a3oBoro ypoBHSI Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaOOpaTOpPHBIX padoT,
KOTOpbIE B mporpamme 1o (usuke oObEIUHEHbI B OOIIMI CIUCOK YYEHUUYECKHUX
IpaKkTUYeCKux padoT. BeijeneHre B yKa3aHHOM IepedyHe J1adopaTopHbIX padoT,
MPOBOJAUMBIX JUISI KOHTPOJSL M  OLEHKH, OCYIIECTBIISCTCS Y4YaCTHUKAMHU
o0pa30BaTeNbHOTO TPOIECCa UCXOJs U3 OCOOCHHOCTEH IUTAHMPOBAHUA U
ocHameHuss kaOuHera (¢wu3uku. Ilpm 3TOM oOecreunBacTCs OBJAJCHUC
OOy4YaroImMUMHUCS YMEHUSIMU TPOBOAUTHL KOCBEHHBIE HU3MEPEHUS, HUCCIEIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTE3.

bonplioe BHUMaHUE YIENSAETCS PEIICHUI0 PACUETHBIX W KAYECTBEHHBIX
3amad. Ilpu 3TOM 111 pacu€THBIX 3aay NPUOPUTETOM SIBIISIIOTCA 3aJa4d C SIBHO
3aIaHHON (PU3UYECKON MOJICIIBbIO, TTO3BOJISIOIINE MPUMEHITh U3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U WHTETPUPYS 3HAHUS U3
pa3HbIX pasnesnoB. /sl KadeCTBEHHBIX 3a]1ay MPUOPHUTETOM SIBIISTIOTCS 3a7aHUs Ha
OoOBsSICHEHWE TPOTEKaHWS (PU3NYECKUX SBICHUNW W TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (U3MUECKOW MOJENTH Il CHUTYyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu DPI'OC COO k maTepuansbHO-
TEXHUYECKOMY OOECTeueHnI0 Yy4eOHOro mporiecca Oa30BBIA YPOBEHb Kypca
(bU3HUKK HA YPOBHE CPEHEro 0011ero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBUSIX
pPEeIMETHOrO0 KaOWHeTa (PU3UKK WM B YCJIOBHSIX WHTEIPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabunere (U3MKHU OIKHO OBITH
HEeoOXouMoe JiabopaTopHOe OOOpPYJOBaHHME ISl BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (PU3MKe YUYEHWUYECKUX MPAKTHUICCKUX PAOOT M JEMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemoHCTpaninoHHoe oOopyaoBaHue (GOPMHUPYETCS B  COOTBETCTBUU C
NPUHITUIIOM MUHUMAJIbHOW JOCTAaTOYHOCTH U O00ECIeUYMBACT IIOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe MO (U3NKE KIIOYEBBIX JIEMOHCTPAUNA IS
WCCJICMOBAHNS  W3Y4YaeMBbIX SBJICHUH H  TPOILECCOB, OMIHPUYECKUX W
byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyIOBaHME JJIsi YYECHHYECKUX MPAKTUYECKUX padoT
dbopmupyeTcs B BUAEC TEMAaTUYCCKUX KOMIUIEKTOB M O0OECIIEYMBACTCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX oOydaromuxcs. TemMaTHuuecKkue KOMIUICKTHI
7a00paTOPHOTO OOOPYIOBAHMUS JIOJDKHBI OBITH ITOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJIE ITU(POBBIX JTab0paTOpuil.

OCHOBHBIMU LIEJIIMHU U3y4Y€HUS PU3MKHU B 001IIEM 00pa30BaHUU SIBIISIOTCS:

o (opmupoBaHHe HHTEpeca W CTPEMIICHHSI OOYYaIOIIUXCS K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HUX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METO/IC MO3HAHUSI U (HOPMHPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHUS KaK pE3yJIbTaTa H3yYCHHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHue yMEHUW OOBSCHATH SBIEHUS C HCIOJIH30BAHUEM
(bU3MYeCcKUX 3HAaHUH ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHHE TpeACTaBICHUNH O POy (DU3UKH I PAa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

JlocTikeHre 3Tux 1enei oOecrieunBaeTcs perieHueM CIEIYIONNX 3a7ad B

Iporiecce u3yueHus Kypca GU3UKH Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus:



e TmpHOOpETEHUE CHUCTEMBbl  3HAHHUU 00 o0mmux bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DIIEKTPOJMHAMHUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHUA IS
0o0bsCHeHHMST (PU3WYECKUX SBICHUA B TPUPOAEC © JUISI TPUHSATHA
IIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOM )KU3HH;

e OCBOCHHE CIOCOOOB pEHICHUS Pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
dbu3nyeckoil MOJENbI0, 3allay, MOAPa3yMEBAIOLUIUX CAMOCTOSITEIIbHOE
co3nanue GuU3NUeCcKo MOJENH, aJIeKBATHON yCIIOBUSAM 3aJa4u;

e TMOHWMaHWE (U3MYECKUX OCHOB W TPHUHIUIIOB JEHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIILY IO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITEIBHOIO TUJIAHUPOBAHUS W TPOBENECHUS
(bU3NYECKUX IKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpeTannu WH(OpMaIuy,
OTIpe/IeNICHUs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

e CO3/JaHME YCIIOBUU AJSl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIero
oOpazoBanus otBoauTcs 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJENI0), B
11 xknacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraempiii B mporpamMme 1o (u3uKe TMepedyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBIAECTCS PEKOMEHJOBAaHHBIM, YUYWUTEIb JI€TAET BBHIOOP
MPOBENCHUS JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM HMHAWBUAYAIbHBIX
0COOCHHOCTEHN 00yJarOIIUXCHI.



COAEPXXAHME OBYYEHUA
10 KIIACC

Pasznen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

dusnka — Hayka o npupoje. HayuHele MeTOAbl MO3HAHUSA OKPYXkKarOLIErO
mupa. Ponp DJKcnepuMeHTa M TEOpHMM B IIPOLECCE IO3HAHUS IPUPOJBI.
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (uU3NYECKUX SBICHUNA U TpoleccoB. HayuHble rumortesbl.
dusznueckre 3aKOHbI U TEOPHH. |'paHUIIbI MPUMEHHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponp u mMecro ¢u3uku B (OPpMUPOBAHUU COBPEMEHHOW HAay4HOH KapTHUHBI
MUpa, B IPAKTUYECKOU E€ATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBple M UU(POBBIE H3MEPUTENbHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUKCHMSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienrie, CKOpoOCTh (CpedHsii CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MAaTEpUAIIbHOM TOYKH, MX MPOCKIHUH HA OCHU CUCTEMBI KOOPJHMHAT.
ClioxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsIMOJIMHEWHOe aBmxkeHue. [paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHS, MYyTH M MEePEMEIICHUS
MAaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoboaHoe majzieHre. Y CKOpeHne CBOOOTHOTO TaICHHMS.

KpuBonuueitHoe  nBwkeHue. JIBHKEHME  MaT€pHAJIbHOM  TOYKH IO
OKPYHOCTH C ITIOCTOSIHHOM I10 MOJIYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHENHAS
ckopocTh. [lepuon u yacrora obpaienus. LleHTpocTpeMuTEIbHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHUE: CIUAOMETP,
JBH>KCHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIE TIEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTFOCTPALMS KMHEMAaTHYECKUX XapaKTEPUCTUK
JIBYKCHUSL.

[IpeoOpazoBaHue NBMXKEHUM C UCIIOIB30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenne ABWKEHHS Tena, OPOIIEHHOTO MOJ YIJIOM K TOPH30HTY U
TOPU30HTAIBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Hanpagnenue ckopocT Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie pabomol

N3yueHre HEpaBHOMEPHOTO IBUKEHUS C IIEbI0 ONPEACIICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLIEHWSI MEXAY NYTAMH, MPOUACHHBIMU TEJIOM 3a
MOCJICIOBATEbHBIE PAaBHBIE MPOMEXYTKH BpPEMEHH IPH PaBHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBUKEHUA AapUKa B BA3KOU KUJKOCTH.

N3yuyenue nBM>KEeHHs Tela, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun  otHocutenbHOCTH  ['ammiies.  Ilepeii  3akoH  HeroToHa.
NHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoi 3akon HeroToHa
JUUIs. MaTEpUAIbHOM TOUKHU. Tpernil 3akoH HbroTOHA 1J1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoOro TtsaroreHua. Cuma Tsokectd. llepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoJabxkeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOIbXKEHUS U cuiia TpeHus nokosd. Koaddunment tpenus.
Cuna conpoTUBIICHUS MIPU JIBUKECHUU TEJA B )KUJIKOCTH WJIU rase.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT cHJIBl OTHOCUTENIBHO OcHu BpauieHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: MOJIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuuM.

CpaBHEeHME MACC B3aUMOJIEUCTBYIOIIUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMAIIHH.

HesecomocTts. Bec tena nmpu yCKOpEHHOM NOABEME U MTAJCHUMU.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcioBust paBHOBeCUS TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomol

N3yuyenue nBmkeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAKOIIUX B IPYXKUHE U
pE3UHOBOM o0pasiie, OT ux JAehOpMaIIH.

HccnenoBanne yclaoBUM pPaBHOBECHUS TBEPAOrO TeNa, HMMEIOMIETO0 OCh
BpALCHUS.

Tema 3. 3aKkonbl coOXpaneHusn 6 mexaHuke

NmMnynbc MaTtepuanbHOM TOYKM (Telia), CUCTEMBbl MaTE€pPUATbHBIX TOYEK.
NmMnynbe cuibl U W3MEHEHHE HMIIyJibca Tejla. 3aKOH COXPAHEHHs] HMMITYJIbCa.
PeakTuBHOE IBUXKEHUE.

PabGora cribl. MOIIHOCTE CHJTBI.

Kunernueckass sHeprusi MaTepHalibHOM TOukH. Teopema 00 HM3MEHEHUU
KMHETHUYECKOU SHEPTUM.

[TorenumaneHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedhopMUpoBaHHON  TpykuHbl.  [loTeHIManbHas  SHEpPrus  Teia  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[loreHnmanbHble W HENOTCHLMUAIbHBIC  CHIIBL. CBsi3b  paboOTHI
HEMOTEHIUAIBHBIX CHJI C M3MEHCHHUEM MEXAHWYECKOM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYXKUHHBIN MUCTOJIET, ABUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa mOTeHIIMATBLHOM SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3yuenne abCOMIOTHO HEYNPYTroro yjapa ¢ MOMOIIbIO JIBYX OJMHAaKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIbI ¢ U3MEHEHUEM MEXaHUYECKOW SHEpruu
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOIO XKI'yTa.

Paznen 3. MoJsekyasipHas pU3UKa U TEPMOJAUHAMHUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. [Auddysus. Xapakrep ABMKEHUS U
B3aMMOJICMCTBUS YaCTHUI] BemecTBa. Mopaenn CTpOo€HUs Ta30B, KUIKOCTEH U
TBEPJBIX TEJI U 0OBSICHEHNE CBOMCTB BEIIIECTBA HA OCHOBE ITUX MOJeneii. Macca u
pa3zMmepbl Mojieky1. KonudecTBo BemectBa. [loctosiHaass ABoraspo.

TermtoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkamna temmneparyp
Lenbcus.



Mognens  upeanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH HJICabHOTO Ta3a. AOCOJOTHAsl Temreparypa Kak Mepa
CpeoHEW KWHETHMYECKOW HSHEPruH TEIUIOBOTO MABWKEHUsA dYactull rasza. [llkana
temneparyp KenpBuna. I'azoBbie 3akoHbl. YpaBHeHHEe MennaeneeBa—Knanenpona.
3akoH JlanbToHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiectBa. ['paduueckoe mpeacTaBieHHE H3OMPOLIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OneIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTUHECHUIA.

OmnbiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HIUTIOCTpUpYIOLIas TPUPOIY AaBIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJICAJIbHOrO Tasa,
M30IPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

Ornpenenenue Macchbl BO3/yXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHHI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEPATYPhl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY IMApaMETPAMHU COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepMmoanHamuueckass cucrema. BHYTpEHHssI SHEPTUS TEPMOAMHAMUYECKOU
CUCTEMBI U c1ioco0Obl e€ n3meHeHusi. KonnyecTBo Terorsl u padorta. BHyTpennss
SHEPrusi  OJAHOATOMHOTO  HJEaJbHOrO  raza.  Buubl  Terjonepeaaydw:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYCeHHE. YJebHas TEIJIOEMKOCTh BEIlleCTRA.
KonnuecTBo TEIIOTHI pU TeIUIonepeaaye.

[Tonsitue 06 ammabGatHoM mporiecce. [lepBbIil 3aKOH TEPMOJUHAMUKH.
[Ipumenenue mepBoro 3aKoHa TEPMOIAMHAMUKHM K wu3omporieccam. ['padudeckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon Tepmonunamuku. HeoOpaTuMoCTh MPOIIECCOB B MPUPOJIE.

TemnoBble  mamwmHbl.  [IpyHOMOBI ~ JEWMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus sSHepruM B TEIUIOBBIX MamuHax. Koadduiment nonesnoro
nericTBus TerutoBord MammHbl. [lukn KapHo m ero ko3 @HIIMEHT IMOJIE3HOTO
JENUCTBUS. DKOJIOTHYECKHE MPOOJIEMBI TETIOPHEPTETUKH.



TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHws, OBITOBOW XOJOAWILHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEW »HEPruu Tejla MpPU COBEPUICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJI JEHCTBHEM CXKATOro BO3/yXa, HarpeBaHue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA).

M3MeHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) Tella MPU TEIJIonepeaaye.

OnplT MO aauMabaTHOMY paCHIMPEHHUIO BO3IyXa (ONBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmosanus eeuecmea. Dazoevle nepexoovl

[TapooOpazoBanue u KoHjeHcauus. Mcnapenue u kuneHue. AOCOMOTHAs U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3ayxa. HaceimeHHbld map. YaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIKS CBONCTB
kpuctaiioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBineHue wu
KpUCTaJIM3aIus. Y aeiabHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OajiaHca.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJIYYEHUS COBPEMEHHBIX MAaTE€pHUajoB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoOMCTBA HACBIIICHHBIX APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmnroieHrie HarpeBaHus U MJIABJICHUS] KPUCTAJUTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXa.

Paznen 4. JaekTpoauHaAMHU KA
Tema 1. dnekmpocmamuxa
OnekTpu3auusi TeJd. OJEKTpUYecKuid 3apsan. [IBa Bula 5>IEKTPUUYECKUX
3apsanoB. [IpOBOAHUMKHK, AMAIEKTPUKH M TOJIYNPOBOJHUKH. 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsinoB. 3akoH Kynona. ToueuHbll 3IE€KTpUYECKUAM 3apsil.
OnekTpuueckoe rmone. Hanpssk€HHOCTh  3nekTpuyeckoro moss. [IpuHuun



CYNEPIIO3ULUNA SJIEKTPUYECKHUX MOoJei. JIMHUM HanmpsKEHHOCTU 3JIEKTPUYECKOTO
OJIAL.

Pabora cum  anektpocrarmueckoro  mons.  [lorenmman.  PasHoCTh
MOTEHUUAOB. [IpOBOAHMKM W JNHUAJIEKTPUKA B 3JIEKTPOCTATUYECKOM TIOJIE.
Jwvsnexrpuyueckasi MPOHULIAEMOCTb.

OnextpoéMkocTh. KoHaeHcaTop. DIEeKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTATHUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Llemoncmpayuu

Y CTpOoNCTBO M MPUHLINI IEUCTBUSA dIIEKTPOMETPA.

B3anmoneiicTBUE HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMDIIEKTPUKY B DIIEKTPOCTATUIECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUIOLIAIN
IUIACTHH, PACCTOSIHUS MEXILY HUMHU U JUDJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31exkmpuveckuit mox. Toku é pa3nuunvlx cpeoax

ONEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IocTossHHBIN TOK.

Hanpsxenune. 3akon OMa 7151 y4acTKa LETH.

DIIEKTPUYECKOE CONPOTUBIIEHUE. YJEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBarenpHOE, NApAJLIENBHOE, CMELIAHHOE COEAMHEHUE IIPOBOJIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenna. MomHoCTh
AIIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAsl CUJla U BHYTPEHHEE CONPOTUBIEHUE HCTOYHMKA TOKA.
3akoH Oma [1J1s1 OJTHOM (3aMKHYTOM ) 3ieKTpudeckoit nenu. KopoTkoe 3aMbIKaHue.

ONeKTpoHHAasT  MNPOBOAMMOCTD  TBEPABIX  METALIOB.  3aBUCHUMOCTH
COMPOTHUBJICHUS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITy4KOB.

[TosynTpOBOHUKH. CoOcTtBeHHass W TpUMecHas IIPOBOJUMOCTh
noJynpoBoJHUKOB. CBoiicTBa p—N-niepexosa. [loxynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpaXx M  pacIUlaBax  SJIEKTPOJIMTOB.
DIIEKTPOJIUTAYECKAS JUCCOLUALINS. DIEKTPOIH3.



DNIeKTpUUeCKU TOK B Ta3zaXx. CamMOCTOSTENbHBI M HECAMOCTOSTEIIbHBIMN
paspsa. Monnus. [LInazma.

TexHuyeckre yCTPOWCTBA M IIPAKTHYECKOE IPUMEHEHHWE: aMIIepMeETp,
BOJITMETP, pEOCTAaT, HCTOYHUKM TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYPOBOTHUKOBBIN U0/, TaTbBAaHHUKA.

Llemoncmpayuu

M3mepeHne cuibl TOKA U HaPSDKCHMSL.

3aBUCUMOCTb COIIPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IUIOIIAH MONIEPEYHOrO CEUEHUS U MaTepHuaa.

CMemaHHOe COeIMHEHNE ITPOBOAHUKOB.

[Ipsmoe wW3MepeHne JIEKTpOABWXKYLIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTB COIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJNEKTPOJIUTOB.

M ckpoBoii paspsia 1 IPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI IPOBOIUMOCTD THOJIA.

Yuenuueckuii sxcnepumenm, 1adopamophvle pabomol

M3ydeHne cMEeaHHOIO COEAMHEHNS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIJICHUS.

HaGmronenne amexTpoimsa.

MexnpeaMeTHble CBA3U

Nzyuenue xypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
YYETOM COAEPIKATEIBHBIX MEXKIPEIMETHBIX CBSA3€H C KypcaMHM MAaTEMAaTHKH,
OHOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUU.

Meoicnpeomemnvle nonusimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbI (akT, rumoresa, (pusnyueckas BeJIWYUHA, 3aKOH,
TeOpHsl, HAOMIOEHUE, SKCIIEPUMEHT, MOJAECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUe CHUCTEMbl YpaBHEHMM, JHHEHHas QyHKIus,
napabona, runepbosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIHHU:
CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCH KOOPJAUHAT, CJI0)KEHHE BEKTOPOB.

buonocusn: mexanmdeckoe ABUXKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHJbI TEIUIONEpPEaun, TEINIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOI IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, JKUIKOCTEH H



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IJUCCOLIMALIMS,
rajbBaHUKA.

l'eoepagpus: BIa)XHOCTH BO3/lyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
YYET TpEHUS B TEXHUKE, MOJIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHECHHUS
UMITyJIbCca B TEXHUKE (pakeTra, BOJOMET W JIpyrue), ABUTATENb BHYTPEHHEIrO
cropanusi, napoBasi TypOrWHa, OBITOBOM XOJOJUIBHUK, KOHIAULIUOHED, TEXHOJIOTUN
MOJYYEHUsS] COBPEMEHHBIX MAaTE€pUalioB, B TOM YHUCJIE HaHOMAaTEpHaloB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOPOB,
KCEPOKC, CTPYWHBI IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuOopHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Mazcnummnoe none. IneKmpomaHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuUTHl.  B3anMmonelcTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marHuTHOM HMHAYKUuU. lIpuHuun cynepno3unnu
MAarHWTHBIX TOJeH. JINHMM MarHUTHOW MHAyKuMH. KapTuHa JWHHMI MAarHUTHOU
WHIYKIHH MOJIS MIOCTOSIHHBIX MarHUTOB.

MarautHOe 1OJ€ IPOBOJAHMKA C TOKOM. KapruHa InMHMN WHIyKUUH
MarHUTHOTO MOJS JUIMHHOTO IPSMOI0 IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHMKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MO1yJIb U HallpaBJICHHE.

Cuiia JlopeHua, €€ MoyJib U HarpaBiieHUE. JIBUKEHHE 3apsyKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cunel Jlopenua.

SBneHue HnekTpoMarHUTHOM WHAYKIMH. [lOTOK BekTOpa MarHUTHOM
WHIYKIMHU. OJEKTPOABWKYILIAs CWJIA WHAYKUUMHA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe »snektpuueckoe Tmosie. OIEKTPOABIKYIIAs CHiIa WHIAYKIUH B
MIPOBOJHUKE, IBHKYLIEMCS IOCTYIIATEIBHO B OHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NHAyKTUBHOCTE.  SIBIEHWE CaMOMHAYKLMHU. OJEKTPOJIBHXKYIIAs CHIIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISL KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckre YCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: ITOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCcTHUL], MHyKIIHOHHAS [1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIvHMM UHIYKUWMYA MarHUTHOTO TTOJIS.

B3anmoneiicTBrue 1BYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHHE 3JIEKTPOMATHUTHOW UHTYKIIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILEH CHJIbI MHAYKIUNA OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBreHnEe CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1adopamopmvie pabomol

M3yudeHre MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccenenoBanne 1eWCTBUSA MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanne sIBIEHUS dJIEKTPOMAarHUTHOW WHIYKIIUH.

Pasznen 5. KosieOanusi v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€0AHUA

KonebarenbHas  cucrema. CBOOOJIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonunyeckue konebanus. I[lepuon, dacrora, ammuutyna u ¢asza KojaeOaHHil.
[IpyXvHHBIN MasTHUK. MaremMaTU4eCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npu rapMOHUYECKUX KOJICOAHMSIX.

KonebarenbHbiit KOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaJbHOM KoJIeO0aTeTbHOM KOHTYpe. AHJIOTUS MEXAYy MEXaHHUYECKUMHU M
JIEKTPOMarHUTHeIMH KoJjeOanusimu. ®Popmyna Tomcona. 3aKoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBieHne o 3aTyXaroumx KojaeOaHusx. BoIHYy)AeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/IeHHbBIE 3JIEKTPOMArHUTHHIE KOJICOaHNS.

[lepemennblii TOK. CHHYCOMIANBHBIA MEPEMEHHBII TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ M JICUCTBYIOIIEE 3HAYEHHE CHIIBI TOKa H
HaIpsKEHHUS.

Tpanchopmarop. IIpousBoACTBO, Mepeaadya U MOTPEOSICHUE IIEKTPUICCKON
AHEPIruM. IKOJOTMUYECKUE PUCKU TIPU MPOU3BOJCTBE 3JEeKTposHepruu. KynpTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: DIIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPOIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTeIbHOM CcHCTeMbl (IPYKUHHBIN WIH
MaTeMaTUYECKUI MasTHHK).



Hab6mronenue 3aTyxaromux KojieOaHu.

HccnenoBanne CBOKWCTB BBIHYK/ICHHBIX KOJIEOAHUH.

Habmronenue pezonaunca.

CBoOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA M HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu moOCIEeNOBATEIbBHOM COCIMHEHUH PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU M KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomel

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MabIX KOJI€OAHUI I'py3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccnenoBaHne MNEPEMEHHOTO TOKA B LENM U3 MOCIEJ0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHbL

Mexannueckrue BOJIHBI, yCIOBUS pacnpocTpaHenus. llepuon. CkopocThb
pacrpocTpaHeHuss W JJiMHa BOJHBI. llomepedyHble W MPOAOJBHBIE BOJIHEI.
Wurtepdepentus u nudpakiius MEXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBHUSL U3MYyUYEHUS JEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus Bektopos E, B, V B anexkrpomarauutHoii BosnHe. CBOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE, MOJISIpU3aIius, Tudpakims,
unTepdepeniys. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 3J€KTPOMArHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHIMIIBI PAIXOCBSA3U U TENEBUACHU. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuyeckre yCTpOWCTBA MU NPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JAUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neusb.

Jlemoncmpayuu

OO0pazoBaHue 1 pacPOCTPAHEHUE TIOTIEPEYHBIX U MPOAOTLHBIX BOJIH.

Konebmromeecs Teo Kak MCTOYHUK 3BYKA.

HaGmronenre oTpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepeHinu u 1uppakiuu MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabGmronenune cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJIONH U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUe,
peIOMIICHUE, MTOSpU3anus, TudpaKius, HHTephepeHITHS.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsgmoiinHEHOE pacnpOCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxeHnne cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoenue n3oOpakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrojg MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiaoxHbI coctaB 6enoro cera. LIBer.

ColOuparome W pacceuBarouide JUH3bL. ToHkas JjuH3a. DOKYyCHOE
paccTosTHUE W ONTHYECKash cujla TOHKOM auH3bl. [locTpoeHune m300pakeHud B
coOMparoluX M pacceuBaronux JuH3ax. GopMmysa TOHKOW JIMH3BL. Y BEJIMYEHHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBass ontuka. Wurtepdepenuns cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBusi HabOmo/leHWs MaKCUMYMOB W MHUHUMYMOB B HHTep(EepeHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakuvonHas pemerka. YciaoBue HaOIIOACHUS
[VIABHBIX ~MAaKCUMYMOB MpH MaJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmsspuszanus ceera.

TexHuyeckre yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, NPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAas
onTHKa, TU(PpaKMOHHAS peIIETKA, TOJIPOUI.

Jlemoncmpayuu

[IpsiMONTMHEWHOE pPAcCHpOCTPAHEHUE, OTPAXKEHUE U TNPEIIOMIICHUE CBETA.
OnTuueckue npuOopskI.

[TonmHoe BHYyTpeHHEE oTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanue CBOMCTB M300pa)KEHUM B JIMH3AX.

Mogenu MuKpockomna, TeJIeCKomna.

HabGmonenne naTepdEpeHIINN CBETA.

HaGmronenue nudpakuuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUILIO PU3MBI.

[ToydyeHune cexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

Habmronenue monsipusaiuuy CBeTa.

Yuenuueckuii akcnepumenm, nabopamopmsie pabomeol



W3mepeHne nokasaTesis NpeaoMIIEHUs CTEKIA.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cieniMaJIbHONM TEOPUH OTHOCUTEIBHOCTH

['panuubpl  TPUMEHMMOCTH  KJIacCMYECKOM  mexaHuku.  [loctymartsl
CHELUAIbHOW TEOPUU OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEJILHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKpAILEHUE
JUTVHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJIbCOM PEJISITUBUCTCKOM YaCTULIBI. DHEPTUs
IIOKOSI.

Pasznen 7. KBanroBas pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsizu sHeprun GOTOHA C €ro YaCTOTOU. DHEPrus
Y UMITYJIbC (POTOHA.

OTtkpoiTue u uccneaoanue Gorordpdexra. OnwiTel A. I'. CToseToBa. 3aKOHBI
dotorpdexra. YpaBuenue DinmTertHa anga dortodrddexra. «KpacHas rpaHuiiay
dboToaddexra.

JaBnenne ceera. OnbiTol [1. H. JIeOGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckre YCTpPOWCTBA U MPAKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT,
dboTOMaTUMK, COJTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHEro (GoTodddexra.

CBeroaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna mo paccessHuto o -4acTHII.
ILmanerapnas moxpens aroma. Iloctynatel bopa. W3myyeHue u morioiieHue
(GOTOHOB TpU MEpexojie aToMa C OJIHOTO YPOBHS SHEPrUud Ha Apyrou. Bumwl
criekTpoB. CHEKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.

BonnoBelie cBoiicTBa yactuul. Bosnsl ne bpoisa. KopnyckyJisipHO -BOJIHOBOM
Ty aJlii3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHuueckne yYCTPOWCTBA M NPAKTUYECKOE INPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mogens onsita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI JIa3epa.
Hab6mronenue nmHelyaThIX CIEKTPOB U3TYUYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1adopamopmvie pabomol
Habnronenue nuHeyaToro cnekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHwro  cocTaBa
paavoakTUBHOrO u3nydeHus. CBoiicTBa anb(da-, Oera-, ramMma-u3lIy4eHHUs.
Bisinue paaioakTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykionHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnan. ODNEKTpPOHHBIM UM MO3UTPOHHBIM Oerta-pacnaa. I'amma-
U3JIly4yeHue. 3aKOH PaJuOoaKTUBHOTO pacnaja.
DHeprus CBs3M HYKJIOHOB B sifpe. AnepHbie cuibl. [ledekT maccsl sapa.
SAnepHble peakuuu. JleneHue u CUHTES SAEp.
Anepuwiii peaktop. TepmosepHbiii cuHTe3. IIpoOieMbl M TEpPCIEKTHBBI
AJIEPHON DHEPTETUKNA. DKOJIOTUYECKUE ACIIEKTHI SIIEPHON SHEPTETUKH.
DnieMeHTapHble YacTULbl. OTKPBITHE IMO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hpr3ndeckoil KapTUHBI MUPA.
TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: NO3UMETp, Kamepa
BuiibcoHa, siiepHblil peakTop, aToMHas Oomoa.
Llemoncmpayuu
Cu€T4YMK MOHU3UPYIOIINX YACTHII.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpeKkoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JiiemMeHTHI aCTPOHOMUM U AcTPOPU3MKHN

DOranel pa3BUTHS acTpoHoMUU. [IpuKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKUe 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBHKCHHE.

ComHeuHast cucreMa.

Connne. ConHewyHass akTUBHOCTb. Mcrtounuk sHepruud CosiHIIa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. J[narpamMma «CHEKTpajbHBIA KJacc —
CBETUMOCTB». 3BE31bI TJIABHOM MOCJIEIOBATEIFHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3]l TJIABHOW MOCIJIEIOBATEIBHOCTH. BHyTpeHHee CTpoeHue



3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKICHUH U 3BoJironuu ConHIa u
3BE3/1. DTambl )KU3HU 3BE3.

Mnineunstii Ilyte — Hama T'anaktuka. [lonoxenue u neukenue ConHia B
INanaktuke. Tunel raakTuk. Paguoranaktuky v kBasapbl. YUEpHbIE ABIpHI B sApax
TaJaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe usiydyenue.

Macmradnas ctpyktypa Beenennoit. MerarainakTuka.

Hepeménnbie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxkue nabooenus

HaGmroieHnsi HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM JJIsl ONIpeIeTICHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3aus1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3IBI.

Habmronenus B Teneckon JlyHsl, muranet, Mieunoro Ilytu.

O0o01mammiee NOBTOPEHUE

Ponp ¢Qusuku u acTpOHOMUM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOU,
COLIMAJIBHOM M 3TUYECKOU cepax AesATEeNbHOCTH YeJIOBEKa, POib U MECTO (DU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYyYHOU KapTHHE MUpPA, POJIb (PU3NYECKON Teopun
B (GOpPMHpPOBAHMU TIPEJCTABICHUNA O (U3UYECKOM KapTUHE MHUPA, MECTO
(dbu3nYecKol KapTUHBI MUpa B OOILEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIECHUAN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kitacce ocymiecTBIsETCS €
YYETOM COAEPXKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMHd MaTEMaTHKHU,
OHOJOruu, XUMHH, reorpaduu U TEXHOJIOTHU.

Meowcnpeomemnvle nonsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYyYHOIO
MO3HAHUWA: SIBJICHUE, HAay4HbIH (akT, rumnores3a, (u3MYecKas BEIWYMHA, 3aKOH,
Teopusi, HaAOIIOJCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, H3MEPEHUE.

Mamemamuka: peUIEHHE CHCTEMBl YPAaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M HUX MPOEKIMM HA OCU KOOPJHMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (YHKIMM, TpU3HAKU TOJ00USI TPEYyTOJIHLHUKOB,
OTIpEJICIICHHE TIIOIAIN TUIOCKUX (hUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B JKUBOW MpHUpOJE, KojeOaTelbHbIC
JIBVKEHUS B KUBOM MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOU MPUPOIE, NEHCTBUEC
paJualyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTALUIMYECKAS] CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHMsI KPUCTAUIMYECKOW PEMIETKH, CIEKTPaIbHBIN
aHaJu3.



l'eocpagpua: wmarHuTHbIE TOJIOCA 3€MIIM, 3aJI€KH MATrHUTHBIX DY,
doTochEMKa 3eMHOM MTOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSCECHUI.

Texnonocus: JIAHAWA DJIEKTPOIEpenad, TEHEepaTop IEPEMEHHOIO TOKa,
IEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PagUuONpPUEMHHUK, TEIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NMpOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA NPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mpemMera «Du3uMKa» Ha ypOBHE CPEAHETO OOIIETro
oOpazoBanus (0a30BbI YPOBEHB) JIOHKHO OOECIEUUTH JOCTHXKEHHUE CIIETYOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTo Tnpeamera «Du3nkay J0KHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IIO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMBITA W OMNbITA JEATEIBHOCTA B MPOLIECCE PEATU3AMHA OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:xx1aHCKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ZUIIMU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHHUCTHYECKHX U
JIEMOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TIPa)kKAaHCKOTO
o0111ecTBa, y4acTBOBaTh B CaMOYIIPABJIICHUHN B 00pa30BaTeIbHON OpraHu3aliuu;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMUA UHCTUTYTAMHU B COOTBETCTBUU C
uX (QYHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTaPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IAaTPUMOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPpa’kIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[ICHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTUXEHUIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
JESITEIIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIajJa B MOCTPOCHHUE YCTOMUMBOTO OYIyIIIEro;

4) 3CTEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKJIKOUYAsl 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npuCyIero (Gu3nIecKoi Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Iu4HbIM cepaM NpoPeCcCHOHATBHON NEATEIHOCTH, B TOM
YHUCJIE€ CBS3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBIN BBIOOD
Oyayuieil npodeccruu u peanu3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJ1aHbl;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JIACTH
(Gbu3MKYN Ha TPOTSHKEHUU BCEH KU3HH;

6) IKOJIOrH4eCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh HKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE IJI0OAIBHOTO
XapakTepa dKOJIOTMUECKHUX Ipodiiem;

IUIAHUPOBAHUE U OCYILECTBIICHUE JCIUCTBUI B OKPYIKAIOIIEH Cpeie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA;

paclIMpeHne OmbITa JCATEIBHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HIEeHHOCTH HAYYHOT0 IO3HAHMA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHHUs  (QU3MKM  OCYLIECTBIISATh  MPOEKTHYIO U HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh HHIMBHUIyaIbHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA
ba3oBble jornueckue 1ecTBUA:
CaMOCTOSTENIbHO  (OpMYJIMPOBaTH M aKTyalIu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU ACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HUX
JIOCTHKCHUS,
BBISBIIATH  3aKOHOMEPHOCTM M IIPOTMBOPEYHMS B  PacCMaTpUBAEMBbIX
(bU3UYECKUX SBJICHUSIX;
pa3palaThiBaTh IUJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCA
MaTepHUaIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCJIEACTBUM JAEATEIbHOCTH;
KOOPAVUHUPOBaTh U  BBINOJHIATH pabOTy B  YCJIOBUSIX PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIILICHUE NMPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
Bba3oBble uccienoBaresibCKue eiicTBUA:
BJIAJICTh HAYYHOM TEPMUHOJIOTUEHN, KIFOYEBBIMU MOHATUSIMU W METOJIAMH
buznyecKoil HayKu;



BJIAJICTh HABBIKAMHU YUEOHO-HCCIICIOBATEIHCKON W MPOCKTHOUW NEATETLHOCTH
B o0ylact (pu3mKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB perieHus 3a1ad (U3NUECKOTO COJEPIKaHMsI, MPUMEHECHHUIO Pa3TMYHBIX
METOJIOB IMO3HAHMUS,

BJIQJIETh BHJAMH JICSITCIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHMS, €TI0
WHTEPNIpETalii, MPeoOpPa30BaHUI0 W TPUMEHEHHIO B PA3IMYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IJaHUU yUYEOHBIX TPOCKTOB B 00acT (PU3nKH;

BBISBJISITh TIPUYUHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIOTE3y €€ peIleHUsl, HaXOAUTh apryMEHTHl IS JIOKa3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOAC pCIICHUS 3aJadd  Pe3yJIbTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHECHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (OopMyIMpoBaTh COOCTBEHHBIC 3aJauyd B 0Opa3oBaTEIBHOM
JEATEILHOCTH, B TOM YHCIIE TIPU U3YyUEHUN (DUZUKU;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA TO0 (U3MKE B TMPAKTHYECKYI0 O00JIacTh
JKH3HEICITEIIBHOCTH;

yMETh HHTETPHUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UCH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33J1a4UH, IOMyCKAOIINE aTbTCPHATUBHBIC PCIIICHHUS.

Pabora c ungopmanmeii:

BJIaJIETh HaBBIKAMHU IOJy4YeHUs MWHGPOpMAIUU (U3UUIECKOTO COJePKaHUS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIIBHO OCYIIECTBIATh TIOWCK, aHaJIN3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0 MH(POPMAIIMA PA3JTHYHBIX BUIOB U (GopM
IIPE/ICTABIICHNUS,

OIIEHUBATh JJOCTOBEPHOCTHh MH(POPMAITUH;

UCIIOJB30BaTh  CPEACTBA  HMH(POPMANMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/lad ¢ CcoONroJieHneM TpeOOBaHMM HJPrOHOMUKH, TEXHHKHA O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEKCHMS, TIPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co3/laBaTh TEKCTHI (DU3UYECKOTO COJEpXKaHUS B PA3TUYHBIX (opmMarax ¢
y4€TOM Ha3HAYCHUSI HHPOPMAIIUY | TIEJICBOM ayIMTOPHUH, BBIOUPas ONTHMAIbHYIO
dbopMy TIpeICTaBIICHUS M BU3yaTU3aI1H.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1efiCTBUS:
OCYLIECTBJSATh OOIIEHHME Ha Yypokax (HU3MKM U BO BHE-ypOUYHOU
e TEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalMd M CMAT4arth
KOH(JIUKTBL;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3PEHHsI C HCMIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh U HCIOJB30BaTh NMPEUMYIIECTBA KOMAHIHON U MHIWBUAYAIbHON
paboThI;

BbIOMpAaTh TEMAaTUKy U METOJbl COBMECTHBIX JAEUCTBUH C Y4&€TOM O0OIIuX
MHTEPECOB M BOBMOXKHOCTEH Ka)KJI0TO WieHa KOJJICKTHBA,;

NpUHUMATh LEIM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPIMHUPOBATh JEUCTBUS MO €€ JOCTH)KEHUIO: COCTaBIIATH IJIaH JEHCTBUH,
pacmpeAensiath poiu ¢ Y4ETOM MHEHHUU YYaCTHHUKOB, OOCYXAAaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEro BKJaJa M KaXJOTO YYacTHHKAa KOMaHIbI B
00K pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIC MPOEKTHI, OICHWBATh HJEH C TO3UIUUA HOBHU3HBI,
OpPUTHUHAJIBHOCTH, MPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMMO3UTHUBHOE CTPATETUUYECKOE TOBEACHHE B PAa3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepPcaJbHbIE YUeOHbIE AelicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBbHYIO JIEATEILHOCTh B 00JIacTH
GU3UKK W acCTPOHOMHUU, BBISBISATH MPOOJEMBI, CTaBUTh H (HOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS IPAKTUYECKON pabOThl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacuupsATh paMKy y4eOHOTro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUM;

JefaTh OCO3HAHHBIM BBIOOP, apryMeHTHpPOBaTh e€ro, Oparh Ha ceos
OTBETCTBEHHOCTh 32 PEUICHUE;

OTICHUBATh IPHUOOPETEHHBIN OTIBIT;

crocoO0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3PYIULMA B 00JacTU
(GU3UKH, TTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII UHTE/LJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsiM, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM;

BJIaJICTh ~ HABBIKAMU  TO3HABAaTEbHOM  pediieKcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JICUCTBUUA M MBICIUTEIbHBIX IIPOIIECCOB, HX PE3yJIbTaTOB U
OCHOBaHUII;



UCIOJIB30BaTh MPUEMBI peIICKCUU U OLIEHKN CUTYAaIlMH, BRIOOpAa BEPHOTO
pelIeHuS;

yMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHS 10 MX
CHU)KCHMUIO;

OpPUHUMATh MOTHUBBI W apryMEeHTbl JAPYTMX TPU aHaju3e pe3ysbTaToB
NEeSATETbHOCTH;

MPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKH M IOCTOUHCTBA;

OpUHUMATh MOTHUBBI W apryMEeHTbl JAPYTMX NPH aHajdu3e pe3ysbTaToB
e TeIbHOCTH;

MPU3HABATH CBOE MPaBO U MPABO APYTHX HA OLIMOKH.

B mpouecce noctrkeHHss TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe A YpPOBHA CpelHero oOiiero oOpa3oBaHusi y OOyYarommxcs
COBEPILIEHCTBYETCS HMOIIMOHATIBLHBIN UHTEJUIEKT, MpeANOIararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AYMOIIMOHAIBHOE
COCTOSIHH€, BU/ICTh HAMPABICHHS Pa3BUTHUSI COOCTBEHHON SMOIMOHATBHON Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
AYMOIMOHAIILHBIM U3MEHEHUSIM | TPOSIBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIOYAIONICH CTPEMJICHUE K JOCTH)KCHUIO LIETU U
yCcrnexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH MCXOMAS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MMOHMMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €0 TIPH OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKMBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYyTUMH JIFOJIbMU, 3a00TUTHCS, TPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y O0yHAIOUITUXCST YMEHUA:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MeCcTO (PU3MKu B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOM KAapTHHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIbHOCTH JIFOJIEU;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHUS] H3YUYCHHBIX (PU3MUECKUX MOJIETICH:
MaTepualibHasl TOYKa, MHEpIMaJIbHAs CUCTeMa OTCuéTa, aOCOJIIOTHO TBEPOE TEIIO,
WJICAJIBHBIN Ta3, MOJICJIM CTPOEHUS Ta30B, KUAKOCTEW U TBEPJIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsi/ MPHU perIieHnr GU3NIECKUX 3a70a4;



pacrnio3HaBaTh (pu3uYecKue sSBICHUS (IIPOIIECCHI) M OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHHKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUU CTPOEHHUS BEIECTBA U
NEKTPOJUHAMUKH:  PAaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSMOJIMHEIHOE
JBIKEHUE, CBOOOJIHOE TMaJeHuEe TeJ, ABUKEHUE IO OKPY>KHOCTH, WHEPIIHS,
B3auMojielicTBre Teu, nuddys3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHHUE >KHIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00BEMA TEJ IPU HArPEBaHUU (OXJIAXKIEHHH ), TEIJIOBOE
paBHOBECHUE, UCIIApEHUE, KOHJCHCAIUs, IJIABJIICHHE, KPUCTAJUIM3allMsl, KUTICHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUS T'a3a MPH €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXIYy I[apaMeTpaMH COCTOSIHHMS Ta3a B  HM30INPOLECCaX,
ANEKTpU3alMs TeJl, B3aUMOAECHCTBUE 3aPSI0B;

ONUCBHIBATh MEXAaHUYECKOE JIBIXKCHHUE, HCIOJb3Yys (U3UYECKUE BEIUUYUHBI:
KOOpJIMHATa, MyTh, NEPEMEIICHHE, CKOPOCTb, YCKOpPEHHE, Macca Tena, Cuia,
UMITYJIbC T€Jla, KUHETUYECKAsl PHEPTHsl, NOTEHIMAaIbHAs >HEPrus, MEXaHUYecKas
paboTa, MexaHW4YecKas MOIIHOCTh; MPU OMHCAHWUM TPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HCHOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUS U €IUHUIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO0 BEIUYUHY C JPYTUMHU
BEJINYMHAMU;

ONMUCHIBATh M3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (M3MYECKUE BEIWYMHBL: JIABJICHHE Tas3a, TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTHUECKOTO JABMXKEHUSI MOJIEKYJI, CPEIHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsISI SHEprus, paborta rasa,
KOO (DUIIMEHT TMOJIe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENs; TMPU OMHCAHHUH
NPaBUIBHO TPAKTOBaTh (PU3MUYECKHM CMBICI HCIOJb3YEMBIX BEIMYHUH, UX
0o0O3HAaUEHUsT W CAWHHIIBI, HaXOAUTh (POPMYJBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMYHUHAM;

ONUCHIBATh U3YUYEHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJICKTPUUECKUE
sBJIeHUS (TIPOLIECCHI), UCTIONB3YS (DU3NUYECKUE BEIMYMHBIL: DJIEKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE MOJIE, HAMPSIKEHHOCTD MOJISL, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB;
IpU OINUCAHUM TPABUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICI MCHOJIb3yEMbIX
BEJIMYMH, WX OOO3HAYEHUS M €JUHUIIbI, YKa3biBaTh (HDOPMYJIbI, CBSI3bIBAIOIIUE
JAHHYIO0 (PU3UYECKYIO BEJIMUUHY C IPYTUMH BEIUYMHAMU;

aHAM3UPOBATh (PUBMYECKUE TMPOIIECCH U SIBJICHUS, MCTOIb3Ys (HU3UIECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BceMupHoro tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHUYEeCKOW DHEpPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
MNPUHILUIN CYNEPIO3UIMKA CHJI, MPUHIIUI PaBHOIMpPABUs WHEPIHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYIO TEOPUIO CTPOCHHSI BEUIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
abCOJIIOTHOM TeMIlepaTypol, MepPBbIil 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpPaHEHUS
AJEKTPUUECKOTo 3apsifa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(bOpMyITMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIC TIPUHIIAIBI JCHCTBUS MAIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh yCIOBUSA UX 0€30MacHOTO MCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJTHATh JKCIIEPUMEHTHI TI0 WCCIICOBAHUI0 (U3HUECKUX SIBICHUN U
MPOIIECCOB C HCIMOJb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHHUH, NpPU 3TOM
dbopmynupoBath MnpobieMy/3aadyy ¢ TUIOTE3y Y4eOHOro HSKCIEpUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYAOBaHUs, MPOBOAUTH OIbBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYILIECTBIIATh MPSMbIE M KOCBEHHbIC U3MEPEHUsT (DU3NYECKUX BEJIIMYUH, TIPU
ATOM BBIOMpPaTh ONTUMAJbHBIA CIIOCOO M3MEPEHUS] M HCMOJb30BaTh WU3BECTHHIC
METOJbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHM  BEJIMYMHAMH  C
WCIIOJIB30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
(buUKCUpOBaTh pPE3yJbTAaThl MOJTYUYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUMYUH B
BUJI€ TaONUIl U TpaUKOB, JI€JIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEIOBAHUS;

coOmro/1aTh mpaBmiia 0€30MacHOro TpyJa MPU MPOBEACHUN HCCIEAOBAHHUMN B
paMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKON U MPOEKTHOU
JEATEIbBHOCTH C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
000py10BaHMUS;

pemarh pacuéTHbIE 3a7a4d C SIBHO 3aJaHHOW (U3NYECKOW MOJECIbIO,
UCIIOJIb3Ysl (PM3MUECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOJMMBbIC JI €€ PEIICHUs, MPOBOJUTh PacyE€Thl U OLICHUBATH PEAJbHOCTh
MOJIYYE€HHOI'0 3HAYEHUS (PU3NUYECKON BETUYUHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4d: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYKICHHUM C OMOpONl HAa H3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznYecKue sSBICHUS;

UCIIOJB30BaTh ~ NPU  PEIIEHHMH  y4eOHBIX  3ajJlady  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJISPHOM MH(OpPMAIIUU, TTOJIYICHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTHUIECKU aHATM3UPOBATh MOTydaeMyto HH(pOpMaIInio;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKW, OOBSCHEHHE IIPOIIECCOB OKPYXKAIOIIEr0 MHUpaA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHMS 1O (PU3MKe B TMOBCETHEBHOW KU3HU
JUTsl o0ecredeHus: 0e30MacHOCTH MPU OOpaIIeHUH ¢ TpUOOpaMu U TEXHUYECKUMU



YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBBS U COOIOACHHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEN CPEJIE;

paboTaTh B TpYIINE C BBIIOJHEHUEM PA3JUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYMIbl, PAIMOHAIBLHO PACTIPENENITh OOS3aHHOCTU U
IJJAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB TPYIIIIbI B PEIIEHUE PACCMATPUBAEMOI TPOOTIEMBI.

K kxoHmy oOyuenuss B 11 kiacce mnpeaMmeTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpPHUMEpPAX pojib U MecTo (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B PA3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKON AEATEIIBHOCTH JIFOAEH, LUEIOCTHOCTh U €IMHCTBO
(bu3MYECKO KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HW3YyYEHHbIX (U3HUYECKUX MOJIeTeH:
TOYEUHBIN AIEKTPUUECKUN 3apsi, JIyd CBETa, TOUEUHBIM NCTOYHUK CBETA, SIEPHAS
MOJIEJIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO sjipa MpH peuieHud (HPU3NYECKUX
3ajay;

pacro3HaBaTh pu3nueckue SABiIeHUs (IPOIECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PU3MKU: DIIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, DJICKTPOMArHUTHAasi WHAYKIUS, JI€MCTBME MAarHUTHOTO TMOJs Ha
MPOBOJHUK C TOKOM M JBIKYUIMHCA 3apsl, SJICKTPOMAarHUTHbIC KOJIEOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPACHPOCTPAHEHHE CBETa, OTPAXEHUE, IPEJIOMIICHHUE,
uHTeppepeHnus, aubpakuus W [OJIpHU3alus CBETa, JUCIEPCUSl CBETa,
dbotoanekTpuaeckuit 3pdekt (pororddekr), cBeTOBOE MaBlICHNHE, BOSHUKHOBEHUE
JUHEWYaTOro CHeKTpa aroMa BOAOpPOAAa, €CTECTBEHHAas W MCKYCCTBEHHas
PaIuO0aKTUBHOCTD;

ONUCHIBATh M3YYEHHbIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAUMOCTh  PA3MYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (MIPOILIECCHI), HUCIONb3Yys (DU3NYECKUE BEIUYUHBI:
AIIEKTPUYECKUIN 3apsj, Cujla TOKa, DJIEKTPUUYECKOE HANpPsKEHHUE, DJICKTPUUYECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOABIKYIAs cujia, paboTa TOKa,
WHIYKIWST MarHUTHOrO moJjsi, cuia Awmrmepa, cwia JlopeHua, WHAYKTUBHOCTb
KATYIIKU, SHEPrusi JJIEKTPUYECKOr0O W MArHUTHOTO TOJIeM, MEepUoA U 4YacToTa
KoJieOaHUM B KOJeOaTeIbHOM KOHTYpE, 3apsA]l M CHJIa TOKa B Tpolecce
FapMOHUYECKUX DJEKTPOMATrHUTHBIX KoJie0aHUM, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CUJIa JIMH3BI, MPU OINMCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKUN
CMBICIT HCIIOJIb3yEMBIX BEJIWYMH, HX OOO3HAYECHHWS W €IUHUIIBI, YKa3bIBaTh
dbopMysIbl, CBA3BIBAIONIME JIaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEJIMUYMHAMU;



ONUCHIBAaTh H3YyYCHHBIC KBAHTOBBIC SIBJICHUA U MPOIECCHI, HCHOJIb3Ys
bu3MYecKrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI U
4acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, MIEPUO]T TTOTypacaga, SHEPTUs CBI3U
aTOMHBIX SiZIEp, TNPU ONUCAHUU TMPABUIBHO TPAKTOBATh (U3HUECKUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IWHUIIbI, yKa3blBaTh (POpPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (U3MUYECKYI0 BEIUYMHY C JPYTUMHU BEIHMYWHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NIECKON BEITMYHHEI;

aHANIM3UPOBaTh (PU3UYECKHUE IMPOIIECChl U SIBJICHUS, UCIONB3Yys (pusnyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaljIeIbHOTO
COEJIMHEHHUS MPOBOJHUKOB, 3akoH Jlkoymns—JIeHna, 3aKOH AJIEKTPOMAarHUTHOM
WHYKIIMH, 3aKOH TPSMOJIMHEHHOIO paclpOCTPAaHEHHUsI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHbI IMPEJIOMJIEHUSI CBETA, ypaBHEHUE ODWHIUTElHa s (hoToddekra,
3aKOH COXPAHEHMSI PHEPrUM, 3aKOH COXPAHEHUs HMITYJIbCa, 3aKOH COXpPaHEHUs
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHUs] MAacCOBOTO uHMcia, MOcTylaTel bopa,
3aKOH PAJIMOAKTUBHOIO PACIajia, MPU 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BbIpAKEHUE U YCIOBUS (TpaHULIbl, O00JIACTH)
MPUMEHUMOCTH;

ONPENEIIATh HANPABICHHE BEKTOPA UHAYKIUA MAarHUTHOTO MOJIsI MPOBOHUKA
C TOKOM, cujibl Amnepa u cuibl JlopeHna;

CTPOUTHh W OIMKCHIBATh H300paKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIECIOBAaHUI0 (U3HUECKUX SIBJICHUN U
MPOILIECCOB C HCIOJIb30BAaHUEM IMPAMBIX M KOCBEHHBIX HM3MEPEHHIl: IPU 3TOM
dbopmympoBath TpobjieMy/3adady M TUIOTE3y Y4eOHOTro HSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYJOBaHUS, MPOBOJUTH OMNbBIT U
bopMyIMpPOBATH BHIBOJII,

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE M3MEPECHUSI (PU3NYECKUX BEIMYUH, TPU
TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO WM3MEPEHHS] U HCIOIb30BATh W3BECTHBIC
METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHHN;

UCCJIEeIOBATh 3aBUCUMOCTM (U3MYECKUMX BEJIMYUMH C MCIOJIb30BAHUEM
OpSIMBIX H3MEPEHUM: TMPU 3TOM KOHCTPYUpPOBaTh YCTAHOBKY, (PUKCHUpPOBATH
pe3ynbTaThl MOTYYEHHOW 3aBHCHUMOCTA (PU3MUYECKHX BEJIIMYUH B BUJEC TAOJIHIl U
rpaduKoB, AeaTh BEIBOIBI IO pe3yIbTaTaM HCCIICIOBAHUS;

cobJiroaTh mpaBuia 0€30MacHOTro TPyJa MpH MPOBEAECHUU UCCIEIOBAHUN B
paMKax y4eOHOro »HKCIIEpUMEHTa, Y4eOHO-UCCIEOBATEIbCKOM U IPOEKTHOU
JEATEILHOCTH C HCIIOIB30BAHUEM HM3MEPHUTENIbHBIX YCTPOUCTB M JIA0OPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THbIE 3a7a4d C SIBHO 3aJaHHOW (U3UUECKOW MOJECIbIO,
UCIIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLMIIBI, HA OCHOBE aHaJIW3a yCJIOBUS 3a7auu



BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOoOXomuMbIe NIl €€ pEeIIeHUs, MPOBOAWTHh PAcU€Thl U OICHUBATH PEATHHOCTH
MOJIy9YCHHOTO 3HAYCHUS (PU3NUECKON BEITUIMHBL

penIaTh KaueCTBEHHBIC 3a1aUH: BRICTPANBATh JJOTUIECKH HEPOTHBOPEUHBYIO
IIENOYKY PAaCCYKICHUH C OMOpOM Ha HW3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
bu3ndecKue TBICHUS;

UCIIOJIB30BaTh ~ MPU  PEIMIEHWH  Y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTUU IS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIINN
U TIPEJICTABJICHUSI YUeOHON M HAYYHO-TIOMYJISIPHON HHQOpMAINH, TTOTyYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHAJTM3UPOBATh MOTydaeMyr0 HHPOPMAIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUSA MAaIWH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MAaCHOTO MCIOIb30BaHUS B MIOBCETHEBHON
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeIKHBIX YUEHBIX -PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXAIOMIETO MHpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

WCITIOJIB30BaTh TEOPETHUYECKHE 3HAHWS 10 (pU3WKe B TOBCETHEBHOW KU3HU
JUTsl o0ecriedeHus: 6e30MacHOCTH MPpU 0OpaIieHuu ¢ IpUuOOpaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBBSI U COOJIOACHHUS HOPM DKOJIOTMYECKOTrO
MOBEICHUS B OKPYXKAIOUIEN CPEJIE;

paboTath B TpYIe C BBHIMOJHEHUEM PA3JMYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO pACHpPENesiTh OOS3aHHOCTH W
IJIAHUPOBATDH JIEATEIILHOCTh B HECTAHIAPTHBIX CUTYaIUAX, aJ€KBATHO OIEHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB IPYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (ungposbie)
Ne ni/mm Kourposbubie IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 Pu3uKa 1 METOAbI HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznesn 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK

da3oBbIe Mepexoabl

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

Hroro no pazneny

Pasnea 4. JIEKTPOJJUHAMUKA

24

bubmuoreka [JOK
41 DEKTPOCTATHIA 10 https://m.edsoo0.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubmmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM ungpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. JIeKTpOMarHuTHas bubnmoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
MexaHU4YeCKHUe U AJICKTPOMArHUTHBIC bubnmnorexa [JOK
2.1 9 1
KoJIeOaHuUs https://m.edsoo.ru/7f41c97c
99 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 i
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTBI aCTPOHOMUU U acTpOPU3UKU 7 fgr?s?;lr?w?:;;grou/l;fﬂwk
Hroro no pasneny 7
Paznen 6 OBOBHIAIOHIEE MIOBTOPEHUE
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE

Ne Hara undgposbie

Tema ypoka Konrtposbnubsie IIpakrnyeckue
n/n Bcero H3yYeHUs o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa O IpUpO/IE.

1 Hayunsie MGTZ bl HO?I,)HaI.)HIiI 1 bubmorexa HOK

Y A 05.09.2023  https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEero MUpa
Ponb u MecTo pusuku B

9 (GhOpMHPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B 07.09.2023  https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHuyeckoe IBUKEHUE.

3 OTHOCHUTENBLHOCTh MEXaHHUYECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, CKOpocTsb, 12.09.2023  https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpPHOE TPAMONIMHETHOE 1 bubnnorexka [HJOK
IBHKEHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSMOIUHENHOE 1 bubnuorexa LIOK
NIBIKEHHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOonHOe mageHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MAACHUS 21.09.2023  https://m.edsoo.ru/ff0c39cc
KpuBonuHneliHOe 1BH>XEHUE.

7 JIBU>KeHue MaTeprualibHOM TOUYKH IO 1 bubmorexa HOK

P 26.09.2023  https://m.edsoo.ru/ffOc3ada
OKPY’>KHOCTHU
8 [Tpunuun otHocuTenbHOCTH ["anmuies. 1 bubnnorexka [JOK



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

WHeprmanbHbIe CHCTEMBI OTCYUETA. 28.09.2023  https://m.edsoo.ru/ff0c3be8
I1epBs1it 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
. 03.10.2023  https://m.edsoo.ru/ff0c3be8
HeroToHa my1st MaTepuaibHON TOYKH

10 Tpetnii 3akoH HeroToHa niis bubnnoreka [JOK
MaTepHalIbHBIX TOUEK 05.10.2023  https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubnnorexa LIOK

10.10.2023 = https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akon ['yka. Bec bubnuorexa [JOK
Tena 12.10.2023 = https://m.edsoo.ru/ff0c3el18
Cuina tpenusi. KoadduumeHt tpenus.

13 Cuna C§Hp0TI/IBJIeI;bI/I¢:I Hupn IIBI/IE(GHI/II/I Bubmmorexa LIOK

17.10.2023 = https://m.edsoo.ru/ffOc3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTynaTtenbHOE U BpalaTensHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmoreka [JOK
MowmeHnT cuibl. [1nedo cumsl. Ycnous 20.10.2023  https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENA
HMitynsc MaTepUaIbHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Hmnynbce cuiibl. 3aKOH COXpaHEHUS 24.10.2023  https://m.edsoo.ru/ff0c43d6
UMIyJbca. PeakTHBHOE MBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubnnorexka [JOK
MaTepuaibHOW Touku. Teopema 00 26.10.2023  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [TorenuunanbpHas SHEPTUs. bubnnorexka [JOK



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

[ToTenuuansHas sHEpPTUs yrpyro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbpHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

07.11.2023

https://m.edsoo.ru/ffOc461a

18

19

20

IloTennumanbHble M HENMOTEHIIMAJILHBIE
cuiibl. CBSA3b paboThI
HENOTEHIMAIBHEIX CUJI ¢ U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPrUHu

JlaGopaTtopHnast pabota
«HMccnenoBanue cBs3H pabOThI CUITBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJia Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KTy Ta

KonTponbHas padbota no teme

«Kunemaruka. /[nunamuka. 3aKoHbI
COXpaHEHHUs B MEXAHUKE

09.11.2023

14.11.2023

16.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

21.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
1 TBEPJIBIX TEI

23.11.2023

23

24

Macca monekyin. Konuuecto
BemectBa. [locrossHHas ABoraapo

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usMmepenue. Illkana remneparyp

28.11.2023

30.11.2023



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

Ilenbcus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25 ypaBHeHue MKT 05.12.2023  https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpelHel KHHETUYECKON IHEPTUn bubnuorexa [JOK
JBUKEHUS MOJIEKYJl. Y paBHEHHUE 07.12.2023  https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI 12.12.2023
JlaGopaTtopHnast pabota

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaM# COCTOSHUS 14.12.2023
pa3peKeHHOTo raza»

29 H3onponeccel B ACATBHOM ra3e U X bubnuoreka [IOK
rpaduyeckoe npeacTaBIcHue 19.12.2023  https://m.edsoo.ru/ff0c570e
BuyTpenHsist sHeprus
TEPMOJNHAMHYECKON CHCTEMBI U

30 crocoObI e€ n3MeHeHus. KonmuecTBo bubmuoreka [JOK
TEIJIOTHI U paboTta. BHyTpeHHs s 21.12.2023  https://m.edsoo.ru/ff0c5952
SHEPTHUS OJTHOATOMHOTO HJICATHHOTO
rasa

31 Buas! Tennonepenaun Eubmorexa IIOK

26.12.2023  https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

32 KonunuecTBo Tennotel npu bubnnorexka [JOK
Terutonepenave. AanadaTHbIHA 28.12.2023  https://m.edsoo.ru/ffOc5c36
npoiiecc

33 [TepBbIil 3aKOH TEPMOJIMHAMUKHU U €r0 bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

IPUMEHEHHUE K U30IPOIeccam 09.01.2024  https://m.edsoo.ru/ffOc5efc
HeoOpaTuMocTh MpoIieccoB B
34 npupoae. Bropoii 3akoH bubmorexa HOK
PHpOJE. BTOP 11.01.2024  https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun nevicteust u KII/ TernmoBoit bu6mmoreka [IOK
MalIuHbI 16.01.2024  https://m.edsoo.ru/ff0c600a
K KIT,
36 Hukn Kapuo u ero KITJ] 18.01.2024
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIJIOOHEPTETUKU 23.01.2024
38 Ob6o6maromuit ypok «MouekyJisipHas bubnnorexa [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) 25.01.2024  https://m.edsoo.ru/ff0c6938
KonTtponpsHast pabora o Teme
39 «Monexkynsiprast pusuka. OCHOBBI bubmorexa [JOK
yUp ’ 30.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKH
40 [TapooOpazoBaHue U KOHIECHCALIUS. bubnuoreka [IOK
Hcnapenuve u KkuneHue 01.02.2024  https://m.edsoo.ru/ff0c63b6
AOCoNIOTHAS 1 OTHOCHUTEIIbHAS
41 BJI&KHOCTh BO3/1yxa. HachleHHbIN bubmorexa HOK
ap AY%a. - 06.02.2024  https://m.edsoo.ru/ff0c64d8
i
TBépnoe teno. Kpucrammueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBoflf’)rB KpHUCTaJJIOB }KTl;Ip Kue bubmorexa HOK
P A 08.02.2024  https://m.edsoo.ru/ffOc65f0
Kkpuctayibl. CoBpeMEHHbIE
MaTepHaIbI
[L1aBnenue u KpUCTaIIM3aLIMSL.
43 Yﬂe?:,HIa{; T:nnzliaTnJJII:;ﬂeII{l;: bubmorexa HOK
g ' 13.02.2024  https://m.edsoo.ru/ff0c6708

Cyb6numarust



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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bubmuoreka [JOK

44 YPaBHEHUE TEILIOBOTO banasca 15.02.2024 | https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. DINeKTPUICCKU
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
P a p 20.02.2024  https://m.edsoo.ru/ff0c6bcc
3apsIoB
ITpoBOOHUKHY, TUIIEKTPUKH H
46 ncl))n HHOBO HIfKI/I 3aK(I:H COXpaHEHUs Bubmorexa ITOK
YHpoBoA ’ p 22.02.2024  https://m.edsoo.ru/ffOc6bcc
AIIEKTPUIECKOTO 3apsia
BsaumonelicTBue 3apsinoB. 3aKoH
47 K JIOHaHToqeqHLIﬁI;JIHeKT NYECKUN bubnmorexa LOK
Y ’ p 27.02.2024  https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUIECKOTO
48 nosis. [IpuHIMn cynepnosuuuu bubnnorexka [JOK
3JIEKTPUYECKUX NoJieh. JInHumn 29.02.2024  https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cuit 371eKTpOCTaTHIECKOTO
49 moust. ITorennan. Pasnoctn bubmmorexa [TOK
' ’ 05.03.2024 = https://m.edsoo.ru/ffOc6f00
[IOTEHINAIIOB
IIposo 3J1e
50 | omesmpocrammecro mote, BuGmorera LIOK
p ’ 07.03.2024  https://m.edsoo.ru/ff0c7018
JmarekTpudeckast MpOHUIIAEMOCTh
N bubmuoreka [JOK
51 . K
eKTpOSMKOCTE. KoHaecatop 12.03.2024  https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorexa [TOK
A pa- p P 14.03.2024 = https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
JlabopaTtopHast pabota "M3mepenue
53 ..
AJIEKTPOEMKOCTH KOHeHcaTopa" 19.03.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

57

[IpuHMI NElCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJIHLHOTO
arnrmapara, CTpyWHOro IpuHTEepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma it
y4acTKa [enu

[TocnenoBarenvHOE, MapaieibHOE,
CMEIIaHHOE COEAMHEHUE
npoBoaHUKOB. JlaboparopHas pabota
«/3yueHue cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-JIlenna

21.03.2024

02.04.2024

04.04.2024

09.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 1715 OJIHOM (3aMKHYTOI)
anekTpudeckor nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne D/IC nctouHuka Toka u
€ro BHYTPEHHETO CONPOTHBIICHUS

11.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAs MPOBOAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COINPOTHBIICHUS METALJIOB OT
Temreparypbl. CBEpXIIPOBOANMOCTh

16.04.2024

60

61

DIIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB

HOJ'IyTIpOBO,Z[HI/IKI/I, HX COOCTBEHHAs U

18.04.2024

bu6nmoreka [JOK



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

pUMeCHas MpoBoAMMOCTh. CBOMCTBA 23.04.2024  https://m.edsoo.ru/ffOc84ae
p—n-nepexona.
[TomrynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H

62 pacruiaBax 3J€KTPOJIUTOB. 1 bubmumoreka [IOK
DIIEKTPOIUTHYECKAST JUCCOLIHAITHSI. 25.04.2024  https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CaMOCTOSITeTLHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITEIIbHBIN pa3psil. 02.05.2024  https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MTPAKTUIECKOE 1 bubnnoreka [JOK
npuMmeHnenue. [lpaBuna TexHuku 07.05.2024  https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06006marmui ypok 1 bubmuorexa [JOK
«DNEKTpOAUHAMUKA» 16.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme

66 «Qnexrpocraruka. [locTosHHBII 1 bubnnorexka [JOK
3JIEKTpUYECKU TOK. TOKHU B 21.05.2024  https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX Cpeaax»

67 PesepBHbIil ypok. KonTpoiabpHas 1 bubnnorexka [JOK
pabota no Teme "DIEKTpoAHAMHKA" 23.05.2024  https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypok. O6001maomui ypok 1 bubnmoreka [JOK
no TeMam 10 knacca 24.05.2024  https://m.edsoo.ru/ff0c8f6e

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue II/I[:;:CHHSI jg[izzi:fenbﬂble
padoTbl padoThI pecypes:
[TocTosiHHBIE MAarHUTHI U X

1 B3auMoOeicTBHE. MarHuTHOE II0JIE. 1 bubnmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHUTHON WHITyKITUU
MarsuTHO€ noje NpOBOJHUKA C

5 ToKOM. OnbIT Dpcresa. 1 bubmuoreka [JOK
B3aumopencTeue npoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 1 bubnmnorexka HOK
MAarHUTHOTO TMOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuotexa [JOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubnuotexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ffOc9df4
Jlopenua
OnexTpoMarHuTHas HHAYKIUS. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

HWHAYKIIUHA. 3akoH BHCKTPOMaFHHTHOﬁ



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMATrHUTHOUW WHTYKIIHH))

NHnykTtuBHOCTH. SIBIEHME
camouHaykiuu. 9JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoincTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTENHN JIEMEHTAaPHbIX YaCTHIL,
MHJyKIMOHHAs I1€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMarHuTHAsT HHIY KIS

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruutHoe 1nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAaHNYECKIE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHeprun

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
nepuoja MajbIx KojieOaHui rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunoreka LIOK
https://m.edsoo.ru/ffOcb820



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

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacaJlIbHOM KoJIeOaTeIbHOM KOHTYpC.
Amnanorus MCXKAY MEXaHUYCCKHUMH U
QJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
KoJe0aHus

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpauchopmarop. IIpoussozacrso,
nepenavya u noTpedieHue
JIEKTPUYECKON IHEPTUN

YCTpOUCTBO U NMPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ucnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts

bubnuoreka [IOK

21
pacIpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunble ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubamorera LHOK
p ' https://m.edsoo.ru/ffOccfe
ANIEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBsi3u. Pagmonoxarus
o5 KonrtponbHas pabora «Konebanus u bubnmnorexka HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHne cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LOK
p L P https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpPEHHee oTpakeHue. [IpenenbHbiin bubmuoreka [JOK
YI0JI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bub6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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

nrH3e. PopmyIia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccrnenoBanue cBOCTB
M300pakeHU B JTMH3AX»

Hucnepcus cera. Cl0KHBIN COCTaB

39 oenoro ceera. L{er. JlabopaTopras
pabota «Habmoenne aucnepcuu
CBETa»

33 Wntepdepennus cera. Audpaxius bubnmnorexka HOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22

34 [TonepedHOCTH CBETOBBIX BOJIH. bubnmnorexka HOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTrueckue npuOOpbI U yCTPOMCTBa U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH

36 KJIaccuuecKkor MexaHukH. [loctynarsl bubnmnoreka [JOK
CIIELIMAJIBHON TEOPUU https://m.edso00.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. B OK

HUOJINOT

37 3ameIeHre BpEMEHH B COKpAIllEHUE orexa L]

R https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PESITHBUCTCKOM Eus OK
. 17§

38 gacTuilbl. CBS3b MaCChI C YHEPTHUEH U aHoTeKa L
HMITYTHCOM. DHEprus MOKos https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. Bu6 OK

. 17§
39 OCHOBBI CTICTIHATLHOW TEOPUH norexa L

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 LIOK
nOINOTEKA
41 . A T.
pororpexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!I poTorddekra. YpaBHeHHE
42 BﬁHmTegI)Ha nﬁ%oma@xﬁema bubmxorexa LTOK
a ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potorddexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. XuMndueckoe ACHCTBUE bubamorexa LOK
AeBa. g https://m.eds00.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3amad mo reme « 3JIE€MEHTHI bu6mmoteka IIOK
KBAHTOBOM ONTHKW) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu Bubmmorexa HOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bu6nuorexa LIOK
47 I1 b
OCTYJIATRL Hopa https://m.edsoo.ru/ff0dOafa
H3znyyenne u morionieaue (oToHOB
48 I 1/1};16 X0/ aTOMellJl co Hio OBHS bubmmorexa [JOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BonHoBbIe cBOlicTBa yacTull. BoHbI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnspao-

BOJIHOBOM AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d04a6
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaanO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3otomsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

OHeprus CBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. IIpobaembl, nepCcreKTUBEL,
9KOJIOTMUECKUE aCIIEKThI SIAEPHON
SHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3uTpoHa. MeToibl HAOMIOACHUS U
perucTpauuu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yH1aMeHTanbHbIE
B3anmMoaercTBud. EnMMHCTBO
(bU3UYECKOI KapTUHBI MUPa»

Bun 38é31H0r0 HeOa. Co3Be3aus,
SIpKUE 3BE3/IBI, IUIAHEThI, UX BUIAUMOC
nexkenue. CollHEYHAs! CUCTEMA

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1162

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

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

56

Comnsaue. CoiHeuHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3B€311



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

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocieoBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yTe — Hama ["anakTuka.
TTonoxenue u nBuxxeane ConHIla B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TATAKTHK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopus bosbioro B3peiBa.
PenukToBoe n3iyuyenue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTponbHas pabota «neMeHThI
ACTPOHOMUU U aCTPOPUIUKID)

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON U
ATUYECKOH cdepax IesaTeIbHOCTH
yeJIoBeKa

O606maromuii ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o0matomuii ypok. Pois
¢buznueckoil Teopun B GopMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 1
Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUNA O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepBHbiii ypok. OnTuka. OCHOBBI

67 CHETHAILHON Teopuun 1
OTHOCUTEITLHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.

68 BHelxljeHTH)g::T OHOMUU U ! 1 bubmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYHEHUKA

METOJNYECKUE MATEPUAJIbBI IJI51 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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