PABOYAJS ITPOI'PAMMA
3JIeKTUBHOTO Kypca «IIpukinaanas ¢puznka»
4 10-11 xaaccos
ITosicHuTEILHAS 3aIHCKA

[Iporpamma snexktuBHOTO Kypca 1o ¢usuke «l[Ipuknagnas ¢pusnka» Ha ypOBHE CPEAHETO
oOmiero oOpa3oBaHusi pazpaboTaHa Ha OCHOBE IIOJIOKEHHH M TpeOOBaHWI K pe3yiabTaram
OCBOEHHSI OCHOBHOI 00pa3oBaTesbHOM MporpaMMel, npezacrasieHHbIXx B PI'OC COO, a Takxe ¢
yuéToM (enepanbHOi pabodeii MporpaMMbl BOCIIUTAHUS M KOHIEIIIMN MPEToIaBaHus y4eOHOTO
npenmera «®Pusuka» B oOpa3zoBaTenbHbIX opraHmzanusax Poccuiickoit  ®enepanuu,
peayn3yIoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

CopnepxaHue NporpaMMbl 3JEKTUBHOTO Kypca HampaBlieHO Ha (OpMUpOBaHUE
€CTECTBEHHO-HAyYHON KapTHUHBI Mupa oOydaromuxcst 10-11 xmaccoB, Ha pacliMpeHue u
yriyonenue marepuana o ¢usuke. [Iporpamma mo ¢usuke coorserctByeT TpedoBanusmM OI'OC
COO k nmiaaHupPyeMbIM JTUYHOCTHBIM, IPEIMETHBIM M METANpPeAMETHBIM pe3ybTaTaM 00y4YeHMUs,
a TaKKe YYUTHIBAET HEOOXOJAMMOCTh pealu3ali MEeXIPEeIMETHbIX CBsized (U3UKH C
€CTECTBEHHO-HAYYHbIMU YUeOHBIMH TpeaMeTamMu. B Hell ompenensiorcs OCHOBHBIE LIETU
U3y4YeHUs (QU3MKU Ha YpPOBHE CpeaHero oOuiero oOpa3oBaHMs, IJIAaHHPYEMbIE pPEe3ybTaThbl
OCBOEHHS Kypca (PU3UKHU: TUIHOCTHBIC, METAPEIMETHEIE, MPpeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [UIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pU3MKH Ha 0a30BOM ypOBHE, B TOM UHCIIE

IIPEIMETHBIE PE3YNIBTAThI IO TOAaM OOyUYEHHUS;

e cojnepkanue yuyeobHoro npenmera «lIpuknannas ¢uszrka» mo rogam o0ydeHUsI.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPHUPOJIBI, BHICTYIIAsl B KAYECTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUN 00 OKpYXarollleM MUpE.
HIkosnbHBIH Kypc ¢(u3MKM — cHCTEMOOOPa3ylOUIMi Ui €CTeCTBEHHO-HAYyYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBIICHHUH, H3ydaeMbIX
xuMueHr, Ouonoruel, gusudyeckoi reorpadueir m actpoHoMuel. Mcmonb3oBaHuE W aKTHBHOE
IpUMEHEHHEe (U3MUECKUX 3HAHUN ONpeAesseT XapakTep M pPa3BUTHE Pa3sHOOOPa3HbBIX
TEXHOJIOTUH B c¢epe 5SHEepPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IOJY4YEHHS HOBBIX
MaTepHaJIOB C 3aJaHHBIMU CBOIMCTBaMU U Ipyrux. MzyueHue (puU3MKu BHOCUT OCHOBHOW BKJIaJ B
(bopMupoBaHHE €CTECTBEHHO-HAYUYHOM KapTUHBI MHpa 00yJaromuxcs, B GOpMUpOBaHHE YMEHUI
IPUMEHATh HayYHbII METO/1 IO3HAHUS MPH BBIOJIHEHUU UMHU YY€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uKku JUisl ypOBHS CpeiHero oOiero oopa3oBaHus MOJIOKEH Pl UAEH,
KOTOPBIE MOKHO PacCMaTpUBaTh KaK IPUHLUIIBI €0 OCTPOCHUS.

Hnest nemoctHocTH. B COOTBETCTBUM € HEN KypC SIBISETCS JIOTMYECKH 3aBEPILIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (U3UKH, BKIIOYAET KaK BONPOCH! KIACCUYECKOH, Tak U
COBpEMEHHOM (PU3UKH.

Hnes renepasmsanuu. B cooTBercTBMM ¢ Heill marepuan kypca (pusuku oObeaMHEH
BOKPYT (u3nueckux Teopuil. Benymum B kypce siBasercs (GopMupoBaHHE MPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€PHH, BELIECTBE U IOJIE.

Hnest rymannrapusanuu. E€ peanuzanus npeanosaracT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICICEHUE CBA3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.



Hness npuxaaaHoii HampasieHHocTH. Kypc ¢u3uku mnpenanonaraeT 3HAKOMCTBO C
LIIUPOKUM KPYrOM TEXHHYECKMX M TEXHOJIOTUYECKUX IIPWIOKECHUM H3Y4CHHBIX TEOpUH U
3aKOHOB.

Hpest 3K0I0rH3alMM  PEAIU3YETCS MOCPEACTBOM BBEICHHUS JJIEMEHTOB COJCPKAHUS,
HOCB?IIlIéHHI)IX SKOJIOTHYCCKUM HpO6H€MaM COBpPEMCHHOCTH, KOTOPLIC CBA3aHbBI C PA3BUTHEM
TEXHUKHU M TEXHOJIOTHH, a TaKXkKe 00CYXKIESHHS MPOOIIEM PAllMOHATBHOTO MPUPOIOTIOIE30BAHUS U
9KOJIOTMUECKOM 0€3011aCHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeIHEero oO0mero oOpa3oBaHUs
ABISIIOTCS  (U3nveckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpe IMOCTPOCHUS
¢busnueckoil Teopuu, posid (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpEACTAaBJICHUAX O IMPUPOAC, I'paHULIAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHUusA €CTCCTBCHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucreMHO-NIesITeIbHOCTHBIN MOJX0/ B Kypce (PU3MKU peanu3yeTcsl MPekIe BCEro 3a CUET
OpraHM3aliy 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(U3UKM — 3TO MCIMOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U
a00paTOPHBIX PabOT, KOTOphIE B TporpamMme mo (u3nke OOBEAMHEHBI B OOIIMIA CIIHCOK
YUYEHUYECKUX MpakTuyeckux pador. Ilpu sToM obecreunBaeTcsi OBIaZeHHE OOYyYarOIIUMUCS
YMCHUAMU TMPOBOJUTH KOCBCHHBLIC H3MCPCHUA, HCCICAOBAHHA 3aBHUCHMOCTEMN (1)I/ISI/ILIeCKI/IX
BCJIMYMH U IOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATOKCHHBIX T'MIIOTE3.

Bonrmoe BHUMaHME YACTIACTCA PCUHICHUTIO paC‘-IéTHBIX 1 KAQ4E€CTBCHHBIX 3aa4y. HpI/I 3TOM
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJEIBIO,
MO3BOJISIIOIINE TMPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpUpys 3HaHUS U3 pa3HbIX pa3aenoB. [l kadecTBEeHHbIX 3a7a4 MPHOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJETM Uil CUTYalldu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

e (opmupoBaHue HHTEpeca W CTPEeMJICHHS OOYyYaroIIMXCS K HAYYHOMY H3YUYCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAydHOM MeETOJie¢ TMO3HaHUA H (HOPMUPOBAHHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBanue ymeHUI OOBSACHATH SIBJICHUS C UCIIOJIb30BaHUEM (DU3MUYECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue NpeACTaBICHUN O posid (PU3MKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUH.

JlocTikeHne 3TUX Lened oOecrneynBaeTcs pelleHHeM CIEAYIOIIMX 3a/1ad B Ipoliecce

u3yudeHus Kypca GU3UKU Ha YpOBHE Cpe/lHero oomiero o0pa3oBaHusi:

e npuoOpeTeHue CUCTeMBbl 3HaHUI 00 OOIMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJCKYISIPHYIO (PU3UKY, SJEKTPOJUHAMHUKY, KBAHTOBYIO
(GU3UKY U BIIEMEHTHI acTPOPHU3UKY;

e (opMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HaHHUA IS OOBICHEHUS
(bu3nuecKux SBJICHUM B TPUPOJAE U JUIS TPUHATHS TPAKTHUECKUX PpEIICHUH B
IIOBCEIHEBHOM JKU3HY;



® OCBOGHHE CIIOCOOOB pEIICHUS pa3IMYHbIX 3a1ad C SBHO 3aJaHHON (hu3NYecKoi
MOJIeNbIO, 3a/a4, MOJPa3yMEBAIOLINX CAMOCTOSTEIbHOE CO3JMaHue (HU3HYECKOM
MOJIENH, aJIEKBATHOM YCIIOBUSM 3a/1auH;
® T[OHMMaHHWE (PU3MUYECKUX OCHOB W MPUHIUIOB JNEUCTBUS TEXHHUUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;
¢ OBJaACHUC METOJaMH CaMOCTOATCIBHOIO IIAHUPOBAHUA W IPOBCACHUS (1)I/ISI/III€CKI/IX
OKCIIEPUMEHTOB, aHAIW3a M  WHTEpOpeTalMd  MHPOPMALUH,  OINpeneICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YyibTaTa;
® CO3JIaHUE YCIIOBUU JJIS pa3BUTHSI YMEHUN MPOEKTHO-UCCIIENOBATEIbCKOM, TBOPUECKOM
JeSITEIbHOCTH.
Ha uzyuenue ¢usuxu (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHUS OTBOJUTCS
68 yacoB: B 10 knacce — 34 yaca (1 gac B Hezaemo), B 11 knacce — 34 yaca (1 yac B Heziemto).

COJAEP/KAHUE OBYYEHUA
10 KJTIACC

Pazgea 1. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTe€pUaIbHON TOYKH, UX MPOEKIUU HA OCHU CHUCTEMbI KOOpAuHAT. CloKeHHe NepeMEIeHU 1
CJII0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUSI MaTEPUAIIbHON TOYKH OT BPEMEHH.

CBoOoiHOe majieHue. Y ckopeHrne CBOOOHOTO MaIeHus.

KpuBonuueitHoe naBwxeHue. [[BwkeHue MaTepHaIbHOM TOYKM MO OKPYKHOCTU C
IIOCTOSIHHOM 1O MOJYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKopocThb. llepuon u
yacTtoTa oOpameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKCHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Tema 2. Junamuxa

[Tpunmun otHocurenbHocTH ["anuies. [lepBoiii 3akoH HptoToHa. MHepIanbHble CUCTEMBI
OTCuéTa.

Macca Tena. Cwunma. IlpuHuun cynepno3unuu cuil. Bropoilt 3akon HbroToHa st
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA 171 MaTepuaibHbIX TOYEK.

3akoH BceMUpHOro Tsarotenus. Cuna tsxkectu. [lepBas KocMHuuecKasi CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokos, ckoibxeHHs, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS
IIpY IBU>KEHUHU TeJIa B )KUIAKOCTHU WJIN Ta3e.

[TocTynarensHO€ ¥ BpalareabHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcinoBus paBHOBECHS
TBEPAOTO TEJA.



TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUWE: IOALIMIIHUKY, JIBUXKCHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Tema 3. 3akonbvl coXpaHeHUs 6 MeXAHUKE

Nmnynec MatepualibHOM TOUYKM (T€Ja), CUCTEMbl MaTEpUaIbHBIX TOUeK. MMmynbc cuiibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITylbca. PeakTHBHOE BHKEHUE.

PaboTa cuibl. MOIIHOCTH CHUIIBL

Kunernueckass sHeprusi MatepuaabHOW TOUYKU. Teopema 00 M3MEHEHMM KHHETHYECKOU
JHEPIHUH.

[MorenumaneHas sueprus. [loreHnuansHas sHeprus ynpyro aeGopMupoBaHHON TPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTeHnmanpHple W HENOTEHUUAIbHbIE CHJIbL. CBsI3b PabOTHI HEMOTEHUHAIbHBIX CHUJI C
M3MEHEHHEM MEXaHWYECKOM HEPruu CUCTEMBI TeJl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPruH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckne ycTpoMCTBAa M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.

Paspnen 2. MoJiekyasipHasi pU3MKA ¥ TEPMOIMHAMHMKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KHHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe paBwxkenue. Jduddys3us. Xapaktep ABWKEHHS € B3aUMOJICHCTBUSI YaCTHIL
BemecTBa. MoJieTl CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel W OOBSICHEHHUE CBOMWCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneid. Macca u pa3mepsl Mosekyn. KosundecTBo BemiecTa.
[Toctrostnnas ABorazapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenascus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KUHETHYECKOW TEOpUU
UJeaNbHOTO Ta3a. AOCONIOTHas TeMIeparypa Kak Mepa CpeAHEed KHHETHYECKOW JHEpPruu
TEIUIOBOTO JBWXKeHUs dactun rasa. lllkama temneparyp KensBuna. ['a30Bble 3aKOHBI.
VYpaBaenue MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3omporecchl B uIeaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npeacraBieHrue U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

Texuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ m3MmeHeHus. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPTUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y elIbHast
TEIJI0EMKOCTD BellecTBa. KoJinuecTBo TEMIOThI MpH TeIionepeaaye.

[Tonsitne 06 ammabatHoM mporecce. IlepBeiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccam. [ padudeckas mHTepIpeTaus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpUHIIKIIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3zoBaHus sHEpruu B
TEIUIOBBIX MamwuHax. Koadduiment noneznoro aeictBus TeruoBoi Mammubel. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETLIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl



[TapooOpazoBanne u KoHneHcamnus. Vcmapenne wu  kumeHue. AOCONIOTHAsS U
OTHOCHTEJIbHAS BJIAXKHOCThH BO3ayxa. HackllieHHbIN nap. YenbHast TEIioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAILIIOB.
Kunkue xpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHue u kKpuctamnuzauus. Y aeiabHas
TeruioTa miasyieHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIODUMETP, TEXHOJIOTUM  TIOJIy4E€HHS COBPEMEHHBIX MarepuajoB, B TOM  4YHUCIE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

Paznen 3. DiekrpoamHnamMmuka

Tema 1. Inekmpocmamuka

DOnekTpu3arusi Tell. OJEKTpUYecKud 3apsn. JIBa Buma dJIEKTpUUYECKHX —3apsioB.
[TpoBOAHMKH, AUDIEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHS JIEKTPUUYECKOTO 3apsi/ia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona.  TodeuHBIl  3JIEKTpHYECKHMM — 3apsl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro 1mojs. [IpuHIMN cymeprno3uiuu
ANEKTPUIECKUX MmoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cumn oanmektpocratmyeckoro moJia.  [loteHmman. Pa3HOCTP  TOTEHIMAIOB.
[TpoBOAHMKY W AMDIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JludnekTpuueckasi mpOHUIIaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIJIOCKOTO KOHJAEHCATOpa. DHEPTrus
3apsHKEHHOTO KOHAEHCATOPA.

Texuuueckue ycTpoilcTBa M NPAKTHUECKOE MPUMEHEHME: AJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHBIN PUHTEP.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpeoax

DneKTpUYecKuil TOK. YCJIOBHSI CYIIECTBOBAHHS AJIEKTPUYECKOrO TOKA. MICTOUHMKH TOKA.
Cuina toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa Jij1s1 ydacTka LernH.

DneKTpuyecKoe COIPOTHUBIICHUE. VY nensHOE COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, TapauIeIbHOE, CMEIIAHHOE COEUHEHNE MPOBOIHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jkoynsa—JleHia. MOIHOCTB IEKTPHUYECKOTO TOKa.

DNEeKTPOABUKYIIAsl CUJIa M BHYTPEHHEE COMPOTUBICHNE UCTOYHUKA TOKa. 3akoH Oma aiis
MOJIHOM (3aMKHYTOI1) anekTpuyeckoil nenu. KopoTkoe 3amMbIkaHue.

DneKTpOHHAs TPOBOAUMOCTH TBEPBIX METAIUIOB. 3aBUCUMOCTh COMPOTUBIICHUS] METAIIJIOB
oT Temreparypsl. CBEpXIpPOBOAUMOCTb.

DnexTpuuecKkuil ToK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[MonynpoBoanuku. CoOCTBeHHass W TMpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CgoiictBa p—n-nepexona. [lonynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTpUYECKU TOK B PAcTBOpPAX M pacIuiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUCCOIaUsl. DIEKTPOJIN3.

DneKkTpuyecKkuil ToK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITENIbHBIN pa3psa. MoHus.
[na3ma.

TexHuueckre YCTpPOMCTBA M MPAKTHUYECKOE TMPUMEHEHUE: aMIIEpMETP, BOJBTMETP,
peocTar, HCTOYHMKM TOKa, DIEKTPOHArpeBaTeNbHBIE MPUOOPHI, DIEKTPOOCBETUTEIHHBIC



npuOOpBl, TEPMOMETP CONPOTHBICHHS, BAaKyyMHBIH JHOJN, TEPMUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN MO/, FaJIbBAaHUKA.

MexnpeaMeTHble CBSI3H

N3yuenne nsnexktuBHOro kypca ¢usuku B 10 Kjacce OCYIIECTBISETCA C  Y4YETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu v TEXHOJIOTHH.

Meoicnpeomemnuvle nonwsimusl, CBS3aHHbIE C W3YYEHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAYYHBIH (akr, rumoresa, (usuyeckas BeNUYMHA, 3aKOH, TEOpHs, HaOIIO/EHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pelieHWE CHCTEMbl YpaBHEHHWH, JMHEWHass (QyHKOus, mapadona,
runep0oIIa, uX rpapuKh ¥ CBONCTBA, TPUTOHOMETpUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX IPOCKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe IBIKEHUE B KUBOW npupoie, nudpdysus, ocMoc, TerooOMeH
KUBBIX OPTaHU3MOB (BHIBI TETUIOTIEPEauH, TEIJIOBOE PABHOBECHUE), DIEKTPHUECKUE SIBIICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOIIUAIINS, TaThbBaHHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJIOMET W JpYrue), JABUTaTelb BHYTPEHHETO CropaHus, IapoBas TypOWHA, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEpP, JJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TaIbBAHUKA.

11 KJIACC

Paznea 3. DuekTpoanHamMmuka

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

IlocrostHHBIE MarHuTHL. B3amMopelicTBHME IOCTOSHHBIX MAarHuToB. MarHuTHOE IIOJIE.
Bexkrop marautHoM nHAyKUMu. [IpyuHIUII Cynieprio3uMi MarHUTHBIX 0JIeH. JIMHUY MarHUTHOMU
nHayKnuu. KapTuHa nuHui MarHUTHOM MHIYKIIUU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHoO€e 1oyie IPOBOAHUKA C TOKOM. KapTWHa NWHMNA MHAYKIMM MarHUTHOTO MOJS
JUIMHHOT'O TPSIMOrO IPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

Cuna JlopeHua, e€ Moaydb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. PaGota cuiel Jloperia.

SIBneHue HIEKTpOMAarHUTHOM WHAYKUMH. [[OTOK BeKkTOpa MArHUTHOM HWHAYKLHH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMU Dapajes.



BuxpeBoe anekrpuueckoe Imose. DIEKTPOABMKYILAs CHUJa HHAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS ITIOCTYNATENIbHO B OJTHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NunykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMH. DICKTPOIBIKYILAS CUJIa CAMOUHTYKITUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoilcTBa W MPaKTUYECKOE IPUMEHEHHUE: IOCTOSSHHbIE MAarHuThl,
AJIEKTPOMArHUTBI, AEKTPOABUTaTENb, YCKOPUTEIU 3JIEMEHTAPHbBIX YaCTHLL, HHAYKLHOHHAS MEYb.

Pa3nes 4. KosieOaHnusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbsle KONEOAHUS

KonebarenbHast cucrema. CBoOOJHBIE MexaHMuYeckue Kojebanusa. [‘apMmoHuueckue
konebOanus. Ilepmon, wacrora, ammautyga U (asa koneOaHuil. IIpy)XKMHHBI MasATHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHHUYecKuX Kosiebanuil. [IpeBpaiienue sHepruu
IIPU FapMOHUYECKUX KOJIeOaHUSX.

Konebatenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAaHUSI B HJI€AJTLHOM
KoJjeOaTeNbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS! SHEPTUU B UACATBHOM KOJeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXJIeHHbIE MeXaHUYeCKue KoJeOaHuUs.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Iepemennsblii TOK. CHHYCOWJANBHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITMTYIHOE U JEMCTBYIONIEE 3HAYEHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenada W MOTPEeOIECHUE AIEKTPUYECKON SHEPruu.
OKOJIOTMYECKME PHUCKH TP HNPOU3BOACTBE 3JeKTpod3Hepruu. KynbTypa wHcnosib30BaHus
AJIEKTPO3HEPIUU B IOBCEIHEBHOM )KU3HU.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUYECKUU 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUHU JIEKTpoIepeaay.

Tema 2. Mexanuueckue u 31eKmpoOMAaAZHUNHbLE 60IHbL

Mexanuueckue BOJIHBI, ycioBus pacupoctpanHenus. [lepuoa. CkopocTs pacnpocTpaHeHus
u ganuHa BousiHbl. [lomepeunble W mpojosbHble BOJHBL. HMHTepdepenuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4€HHUs 3JIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomaruutHO# BomHe. CBOIMCTBA 31EKTPOMArHUTHBIX
BOJIH: OTpaX€HHUE, IMpelIOMIICHHe, Noispusanus, audpakius, uHrepdpepenuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIBI paguoCcBs3U U TeneBuAeHUs. Paguonokanms.

ONEKTPOMAarHUTHOE 3arps3HEHNUE OKPY/KAIOLIEH CPE/Ib.

TexHudeckne ycTpolcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMIMHE, panap, paauoONpUEMHUK, TEJIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsamonanHeiiHOe paclipoCTpaHEHHUE CBETA B OJHOPOJHON Cpefie.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.



Otpaxkenue cBeTa. 3akOHBl OTpaxeHUs cBeTa. [locTpoeHue H300pa’keHUN B IIJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI MpPEJOMJICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbli yros IOJIHOIO BHYTPEHHETO
OTpaXKECHHUS.

Hucnepcus cBetra. CiioxxHblil cocTaB 6enoro csera. L[Ber.

CoOuparommue W paccewBaromue JHH3bL. ToHKass nmH3a. DOKYCHOE pACCTOSHUE U
ONITUYECKasi CHJIa TOHKOW JUH3BL. [locTpoenne n3o00pakeHuii B COOUPAIONIUX M PACCEUBAIOIINX
nrH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas omntuka. WHrepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuust cera. Judpakmuonnas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa W MpaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, JU(pPaKIHOHHAs
peméTKa, MOJIAPONI.

Paspnen 5. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIBHOCTH
['panuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM Teopuu
OTHOCUTENIbHOCTH: WHBApUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILlEHUE JITHHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIbl. DHEPrus MOKOSL.

Pa3znen 6. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u dHEPTUH (POTOHA C €r0 YACTOTOM. DHEPTUS U UMITYJIbC
¢dhoToHa.

OtkpeiTue u wuccnenoBanue Qoroadpdexra. Ombiter A. I. CroneroBa. 3aKoHBI
doTorddekra. YpaBHenue DiiHmTeitHa st potoaddekra. «Kpacnas rpanuna» poroaddexra.

JlaBnienune cBeta. Onbitel I1. H. JIeOGenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texuuyeckue ycTpoiicCTBa M NIpPAaKTHUECKOE MpUMEHEeHHe: (PoToaneMeHT, (OTOAATUHUK,
CoNTHeYHas OaTapesi, CBETOIHO/I.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactuil. [lmanerapHas
mozens aroma. [loctynarel bopa. M3nydenue u mormnomieHue GOTOHOB MPH MEPEXOJE aToma C
OJIHOTO YpPOBHS »HEpruu Ha Jpyroil. Bumpl cnektpoB. CHekTp ypOBHEHl SHEpruu aroma
BOJIOpOJA.

BonnoBble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXJEHHOE U3ITyYEHHE.



TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBIM aHAIIN3
(cekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTH  CTPOEHHUS  sjpa. OTtkpbiTHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa 1o onpeneaeHuo cocTaBa paJuoaKTUBHOTO U3IY4YECHHUS.
CaoiicTBa anbda-, 6era-, raMmMa-u3iaydeHus. BiusHue paIuoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTtkpeiTHEe TIpoTOHa M HeWTpoHa. Hykmonnas mogmens siapa [eiizenOepra—lBaneHKo.
3apsin sanpa. MaccoBoe uucio sjapa. M3oTormnsl.

Anbda-pacniag. DNEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-m3inydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBsS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl sizipa.

SAnepHble peakuuu. Jlenenre U CUHTE3 SAEp.

Anepusiii  peaxtop. TepmosinepHbli cuHTe3. IIpoGiieMbl M NEPCHEKTUBBI  SAEPHOM
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI AEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUlbl. OTKpPBITHE O3UTPOHA.

MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaamMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTHHBI MHpa.

Texnuueckue ycTpoHCTBa M MpPaKTHUECKOE MPHUMEHEHHue: NO3UMETp, Kamepa Buibcona,
SIEPHBIN PeaKkTop, aToMHast OomoOa.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHOW U
THUYECKOM cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HAay4YHOW KapTHHE MHUpPa, POJb (PU3HUYECKOW Teopud B (GOPMHUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne nsnextuBHOro kKypca ¢usuku B 11 Kjacce OCyIIECTBIACTCS € YYETOM
COJICpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH, OWOJIOTHH, XHMUHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsmus, CBA3aHHBIE C HM3yYEHHEM METOJOB HAYyYHOTO IO3HAHUS:
SBJICHWE, HAy4YHbIH (pakT, rumoTe3a, Qu3nMyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOAeHUE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, MOICIIb, U3MEPCHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HUX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0I00US TPEYTOJILHUKOB, OMPEIeNIeHHE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Ted.

buonocus: snekrpudeckue sBIECHUS B XUBOW MNpUpoje, KoleOaTenbHbIE IBUKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SBICHUA B JKUBOM MPUPOJE, NEHUCTBUE paJMALMM HA >KUBbBIC
OpraHU3MBbI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJIeKU MArHUTHBIX Py, (OTOCHEMKA 3eMHOM
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUM.



Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONITHKA, COJIHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHMUSA

OcBoeHue 31eKTUBHOTO Kypca «®Pu3HKa JONOJIHUTEIbHAS» HA YPOBHE CPEIHETO OOLIETO
00pa3oBaHus JIOJKHO 00ECIICUNUTh AOCTIDKEHHE CIETYIONNX JIMYHOCTHBIX, METAIPEIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pE3YNbTaThl OCBOCHHS JJIEKTUBHOTO Kypca «Du3MKa JTOTOJHUTEITbHAS
JOJDKHBI ~ OTpakaTh TOTOBHOCTh UM CIOCOOHOCTH  OOY4YarOIIMXCA  PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEH TO3WIMEH JTUYHOCTH, CHUCTEMON IIEHHOCTHBIX OPHEHTAIUH,
MO3UTHBHBIX BHYTPEHHUX YOEXKICHWH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM  IEHHOCTSIM
POCCHUHCKOTO OOIIECTBa, PACHIUPEHHUE KUZHEHHOTO OIBITA U OIBITA JEATEILHOCTH B TIpOIiecce
peanu3anui OCHOBHBIX HANPaBICHUH BOCITUTATEIbHOMN JACSITEIPHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

chOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIMH  OOy4aromerocss KaKk AaKTUBHOTO W
OTBETCTBEHHOT'O 4JIeHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIEYETOBEYECKUX T'YMAHHUCTUUYECKUX U JAEMOKPATHUYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEJILHOCTh B MHTEpEcax TpakJIaHCKOTO oOIecTBa,
y4acTBOBATh B CAMOYIPaBICHUH B 00pa30BaTeIbHONU OpraHu3alliig;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBHUHM C HX
(GYHKIUSAMHE ¥ Ha3HAUYCHUEM;

FOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTH POCCUICKON IPakIaHCKON MICHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOLIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM POCCHUICKUX
yu€HBIX B 007acTU (PU3MKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUECHTHPYSIChH
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHUCJIE B ICATEIIbHOCTU YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJIa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCITUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAsl 3CTETHUKY HaYYHOTO TBOPYECTBA, MPUCYILETO
¢buznueckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

WHTEpEC K pas3Iu4HbIM cdepaM TpodecCHOHATBHOM JeATENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (DM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;



TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHHIO M CaMOOOpa30BaHHIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0THYECKOr0 BOCIUTAHHUS:

Cc(OPMHUPOBAHHOCTh HKOJOTHUECKOW KYIBTYpHl, OCO3HaHHE TJO0ATBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JICWCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIeN YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

pacimMpeHue OmbiTa JAEATENIbHOCTH AKOJOTHMYECKOW HANpPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PH3HKE;

7) HEeHHOCTH HAYYHOT' O MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HU3HUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOIECcCe M3YyIEeHUsT (PU3UKU
OCYIIECTBIISITH MMPOCKTHYIO U UCCIIEOBATEIBCKYIO ACATEIbHOCTh WHANBHIYAILHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHbBIE YUeOHbIE el CTBHUS
ba3oBbIe Joruuyeckue AeMcTBHUA:

CaMOCTOSITEIIBHO (DOPMYJIMpOBaTh W aKTyaIM3UPOBATh MPOOJIEMy, paccMaTphBaTh €&
BCECTOPOHHE;

OTIPENIETIATH 1EH JACITEIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U POTHBOPEUHS B paCCMATPUBAEMBIX (PH3NUECKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS MPOOIEMBbI C YUETOM aHAIHM3a UMEIOIIUXCS MaTepUATbHBIX
1 HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSITCIBHOCTb, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJSAM,
OIICHUBATh PUCKHU ITOCIICACTBUI JICATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATHE Pab0OTy B YCIOBHUAX PEAIbHOrO, BUPTYAIBHOTO |
KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

BJIQJIETh HAYYHOH TEPMHHOJIOTHEH, KIIOUEBBIMHM IMOHATHSIMH M METOJaMU (DU3UYECKOI
HAYKH;

BIIQZIETh HaBBIKAMU y4eOHO-UCCIIEOBATENIbCKON M MPOEKTHOU JESITENIbHOCTH B 00JIaCTH
(bU3HMKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJIOB PELICHUS 3a/1a4
(DMBUYECKOTO COCpKaHUs, TPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

BIIAJICTh BUJAMU JIEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HMHTEPIpETaIHH,
MpeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3NUYHBIX YYE€OHBIX CUTYyallUsX, B TOM YHCJE MpHU
CO3JaHUH Y4EOHBIX MTPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBaTh 3a7ady, BBIIBUTATH
rUnoTe’y e€ pelieHus, HaxXOAUTh apTryMEHThl JUIs J0Ka3aTelbCTBA CBOUX YTBEPIKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJTYYCHHBIE B XOJE peHIeHUS 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMyIHUpoBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHON NEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YICHUH (PU3UKU;



J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH MPHOOPETEHHBIN OTIBIT,

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HEACATEIHHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEUIaraTh OPUTMHAJIBHBIE TIOXObI U PEIICHMUS;

CTaBHUTH MPOOIEMBI U 33]]a9H, JOMTYCKAIONINE aJIbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMHU TOJTydeHHs HH(POpPMAIUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBIISITH IOMCK, aHAIM3, CHUCTEMAaTH3alUI0 W
MHTEPIpPETANIO HHPOPMALIUN PA3IMYHBIX BUJOB U (JOPM MPEICTABIICHHUS;

OILICHUBATh JJOCTOBEPHOCTHh UH(POpPMALINH;

HCIIOJIb30BaTh CpeAcTBa WH(GOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHHI B
pEelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COOJIO/IEHHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEpPEeKEHUs, TPABOBbIX U
ATHUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE€301aCHOCTH;

co3JaBaTb TEKCThl (DU3MYECKOTO COJEpX aHWs B pazIu4HbIX (opmarax ¢ ydéToMm
Ha3HaueHus uH(opManM¥ ¥ 1LENeBOW ayAUTOpPUM, BBIOMpas ONTUMalbHYIO (opmy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

OCYILIECTBIISITH OOLIEHHE Ha YpoKaX (PM3UKHU U BO BHE-YPOUHOU JESATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOX0 TOYKY 3PEHHA C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHMMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHUYaIbHOMN paboThI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH ¢ y4éTOM OOIIMX MHTEPECOB U
BO3MOXHOCTEHN KaXJI0TO 4eHa KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESATEIBHOCTH, OPraHHM30BBIBATH M KOOPAWHUPOBATH
JOEUCTBUS MO €€ IOCTM)KCHMIO: COCTaBIATH IIIAaH ACWCTBHM, PacHpefesiTbh pPOJIM C Y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOEr0 BKJIAJA U KaKJOI'0 YYaCTHHUKA KOMaHJbI B OOIIUI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeniaraTb HOBBIE IIPOEKTHI, OLCHMBATh UACH C INO3MLUU HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IIO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B PA3IMUYHBIX CHTYyalHUsX,
IIPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaIbHbIEe YUeOHbIE 1eliCTBUA
Camoopranm3anus:
CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 331a4H;
CaMOCTOSITEIbHO COCTABJISITh IUIAH PEIICHHUsS] PacUE€THBIX U KAYECTBEHHBIX 3aay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pacmupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;



JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHHWIO ¥ TIPOSIBICHUIO JSpyIUIMH B obnactu  (pusmkwy,
IIOCTOSIHHO TOBBIILIATh CBOW 00pa30BaTENbHBIN U KyJIbTYPHbBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HABBIKAMH TIO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICITUTEINIbHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

HCI0JIb30BaTh MPUEMBI peIeKCHu A OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUYKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTyMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OMIHUOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPaMMBbI IO (pU3MKeE ISt
YpOBHS CpeHero oomiero oopa3oBaHusl y 0OydarOIINXCS COBEPIICHCTBYETCS AdMOITMOHATBHBINA
MHTEJJIEKT, Ipeanoaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSHUE,
BHJICTH HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;

camMoperyJIupoBaHus, BKJIIOYAIOUIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIlMM, BKJIIOYAIOIIEH CTpEMJIEHHE K JOCTH)KEHMIO IEIU U YCIexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHHE IPYTUX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JIOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOydyenus B 10 KkJacce mpeIMeTHbIE pe3ylbTaThl JJOJKHBI OTpaXkarhb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPaKTHYECKOU
JESATENbHOCTH JIIOJIEH;

YUUTBIBATh TPAHUIBl TPUMEHEHHs] W3YUYEHHBIX (PHU3UYECKHX MOJeNeil: MarepuaibHas
TOYKa, MHEepLUaIbHas CUCTeMa OTCYETA, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Ta3, MOIENIU
CTPOEHHMSI Ta30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIN AJIEKTPUUECKHUI 3apsj NpHU pElICHUU
busznueckux 3aaad;

pacmo3HaBaTh (HU3MYECKHE SBJICHHUS (TMPOIEcCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KHUHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE ¥ PaBHOYCKOPEHHOE MPSIMOJMHEWHOE MIBMKEHHE, CBOOOJHOE TaJeHHE Tell,
JIBUKEHHE 10 OKPYKHOCTH, HHEpIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe



JBMKEHUE, CTPOCHHUE XHUAKOCTeH M TBEPIBIX TeN, M3MEHEHHEe 00bEMa Tel MpH HarpeBaHUU
(oxJytaXkIeHUH ), TEIJIOBOE PaBHOBECUE, MCIIAPEHNE, KOHACHCALUs, [IaBJIEHUE, KpUCTAJIIN3aLus,
KHUIIEHHE, BJIAXKHOCTbh BO3/yXa, IOBBILICHUE JABJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPHITOM
cocyzie, CBf3b MEXKIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30IpOLECCAX, 3JIEKTpU3aLUs Tell,
B3aMMOJICHCTBHE 3apsAJI0B;

OTIHMCBHIBATH MEXAaHMUYECKOE IBW)KECHUE, MCIOJNB3Ys (PU3MUECKHE BEIUYMHBI: KOOPIHHATA,
IyTh, NEpPEMEIIEHNUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMIYJIbC Teja, KHHETHYeCcKast
SHEPTHs, TMOTEHIMAbHAs JHEPrus, MeXaHWdeckas paboTa, MEXaHHYeCKass MOIIHOCTh; MHpHU
ONMCAHMUU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJb3YEMbIX BEJIMYUH, HUX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOJUTH (YOPMYIIbI, CBSA3BIBAIOIINE JaHHYIO (PH3UYECKYIO BEITHUUHY
C IpYrUMU BEIMYNHAMU;

ONKCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SBJICHUS, HCHOJb3Ys
¢u3znueckue BEIMYMHBL: JaBJICHHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas OSHEeprus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CPEIHEKBaJpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprus, padora rasza, kod(G(UIKEHT MOJE3HOro AECWCTBUS TEMJIOBOIO
JIBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMbIX BEIMYNH,
uX 0003HAYeHUS M EIUHMIIBI, HAXOJUTh (OPMYJbI, CBS3bIBAIONIME JaHHYI (U3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTUUMHAM;

OTHCHIBATh M3YYECHHBIE SJIEKTPUUYECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SBICHUS
(mpo1iecchl), UCIOJB3YST PU3NYECKUE BEIMYUHBI: ANEKTPUUYECKUI 3apsij, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB, MpPH ONHCAHUU MPABUIBHO
TPAKTOBaTh (M3MUYECKUIl CMBICI MCIOJIB3YEMBIX BEJIWYMH, UX O0O3HAu€HWs M EAUHULBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETUUMHY C JPYTUMH BEJIMYUHAMY;

aHAM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOJb3yd (PU3MUECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHWYECKOM DHEPIUH, 3aKOH COXPAaHEHHS MMILYJIbCA, IPUHLHUI CYIEPIO3UIIMNA CUJI, TIPUHIUIT
PaBHONPABUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIECTBA, a30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOW HHEPIMH TEIUIOBOIO JIBHYKEHHS
MOJIEKYJ € aOCOJIOTHON TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
3JIEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BbIPAXKEHUE U YCIIOBUS (IPaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh ycioBUs UX O€30MaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM KHU3HM,

OCYILIECTBIIATh MpsIMbIE U KOCBEHHBbIE M3MEpEHHs (U3UUYECKUX BEJIWYHMH, MPH 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEIUYMHAMH C MHCIOJb30BaHUEM
IOpSMbIX H3MEPEHUH, INpPU 3TOM KOHCTPYHUPOBaTb YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTaThl
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1eaTh BBIBObI
10 pe3yJIbTaTaM MCCIEI0BAaHMUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpH NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIbHOCTU C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemiaTh pacuéTHBIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Jauyil BHIOUPATh (PU3HUECKYIO



MOJIeNlb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (OPMYIBI, HEOOXOAMMBbIE IS €€ pelICHHUs,

MIPOBOJIUTH PACUETHI M OLICHUBATh PEATbHOCTH MOyYEeHHOTO 3HaUCHUs (PU3MUYECKON BEIINYHHBI,
pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETMOUYKY

paccyXJeHUl ¢ OMOpOr Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKUE SIBIICHHS,

HCIOJIb30BaTh IpPHU pElIeHWH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(QOpPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEJICTaBICHUS] yuyeOHOU u
Hay4YyHO-TIONYJISIPHONM HMHGPOpMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH MPUMEpPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIOJIb30BAaTh TEOPETHYECKHE 3HaHWs 1O (HU3UKE B TIOBCEJIHEBHOM JKU3HU JUId
obecnieueHrs 0€30MacHOCTH MpHU OOpaIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMHU YCTPOICTBaMHU, JUIs
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalollei cpene;

paboTaTh B IpyIIIIE C BHIIIOJHEHUEM PA3INYHBIX COLMAIBbHBIX pOJIeH, IUIaHUPOBATh paboTy
IPYNIbl, pAlUOHAJIBHO pacHpeneNiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYallUAX, aIeKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIIBI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.

K xonmy oOydsenus B 11 KkJacce mpeIMeTHbIE pe3ylbTaThl JOJDKHBI OTpa)kaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JeATeNbHOCTH JIF0/IEH, LIEJIOCTHOCTh U €IUHCTBO (PM3NYECKOI KApTUHBI MUPA;

YUUTBIBATh TIPAHMIBl IPUMEHEHUS HW3YYCHHBIX (U3MUECKUX MOJENeH: TOYeuHbIN
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJEpHas MOJEIb AaToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/Ipa MIPH PEeLICHUN (GU3UYECKUX 3a]au;

pacro3HaBaTh (U3MYECKUE SIBJIICHUs (IIPOIECChI) M OOBACHITh MX HAa OCHOBE 3aKOHOB
JIEKTPOJVMHAMUKN U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MarHuTHOE JEHWCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMarHUTHas
MHAYKIMS, JAEHCTBHE MarHUTHOTO IIOJIi HA IPOBOJHMK C TOKOM M JIBUXKYILMHCS 3apsj,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MHOJIpU3aLUs CBETa, JUCIEpCUs CBeTa,
doTornekrpuueckuii 3¢pdexT (pororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAs PaJMOAKTUBHOCTH;

ONMCBIBATh HU3YYEHHBIE CBOMCTBA BEILECTBA (3JIEKTPUUYECKUE, MArHUTHbBIE, ONTHYECKUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHbBIE SBJICHUS (IIPOLIECCHI),
UCHOJb3ysd (U3NYECKUE BEJIMYMHBI: JJIEKTPUUECKMM 3apsil, cuja ToOKa, JJIEKTPUUYECKOe
HanpsHKeHUeE, JIEKTPUYECKOE COIPOTUBIICHHUE, PA3HOCTb MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUS MarHUTHOrO Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUUYECKOT0 M MAarHUTHOTO MOJIeH, MepuoJ M YacToTa KoJjieOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX JIEKTPOMAarHUTHBIX
KosebaHul, (POKYyCHOE paccTOSHHME M OINTHYeCKas CWJIa JIMH3bI, MPU OMUCAHUU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICT HCIOIb3YeMbIX BEIMYMH, MX OOO3HAYeHUS U €IUHUIIbI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUHUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIC SBJIEHUS M MPOLECCHI, HCIOJB3YS (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, YHEPIUS H
uMIynbc (GOTOHA, MEPHOJ IOJIypacrana, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU



NPaBUIBHO TPAKTOBATh (U3WYECKUN CMBICT HCIOJIB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3WYECKYIO BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE (PU3NUECKOI BETHUUHBL;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHBI MOCJEAOBATENBHOIO U MAPAICIBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3aKkoH  3JIEKTPOMAarHUTHOM  WHIYKLUHWH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETAa, 3aKOHBl OTPAKEHUsI CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTodhdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXpPaHEHUs WMILYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOIO 3apsiad, 3aKOH COXPAHECHMS
MacCOBOI'O 4HMCia, MOCTyJaTbl bopa, 3aKOH PaAMOAKTUBHOIO pacnaia, NpU 3TOM pas3jInyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuisl AMniepa u cuisl JlopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOH JIMH301;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAlbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIbl OIEHKHU
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJIb30BaHUEM MPSIMBIX U3MEPEHUI:
P 3TOM KOHCTPYUPOBATh YCTAHOBKY, (MKCHPOBATH PE3YyIbTAThl MOJTYYEHHOH 3aBUCHUMOCTH
¢bu3nyecKkux BEIWYMH B BHUAE TaOmUIl M TrpaQuKoOB, Je1aTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogaTtk npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJAENbI0, HCHOJb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJauydl BHIOUPATh (PU3HUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHHs,
IIPOBOJIUTH PAcuU€Thl M OLICHUBATh PEAIbHOCTh MOJyYEeHHOI'O 3HaUeHUs (PU3NYECKON BEJTUUNHBL;

pelaTh KauyeCTBEHHBIC 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HMH(OPMAILMOHHbIE
TEXHOJIOTUU JUISl MOUCKA, CTPYKTYPHUPOBAHMs, MHTEPIPETAlMU U MPEACTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHOW HMH(pOPMALMKU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OPMAIHIO;

OOBSICHATH NPUHLMIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3jinyaTh
yCJIOBHS UX O€30IIaCHOTO MCII0JIb30BaHMSI B IOBCEAHEBHOM KU3HM,

NPUBOANUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HaHWA 10 (U3UKEe B TOBCEJAHEBHOW JKM3HU IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMHM, JJIS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;

paloTaTh B IpymIe ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIeH, IIIAHUPOBATH PabOTy
TPYIIBL, palMOHAIBLHO paclpelesiaTh O0O0f3aHHOCTH U IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaH/APTHBIX CUTYyalUsAX, aJ€KBaTHO OLICHMBATh BKIJIAJ KaXJOrO M3 YYAaCTHUKOB IPYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.
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MOTEHITHAJI

Paznen 1. MEXAHUKA

11

Kunematuka

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

[ToBbiIeHNE
YPOBHS CBOEH
KOMITETEHTHOCTH
yepes
MIPAKTHIECKYIO
JIeSATeTLHOCTB;
MOTPEOHOCTH B
dhopmMupoBaHUHN
HOBBIX 3HAHHI, B
TOM 4HCe
bopmyIMpoBaTh
ujieu, MOHSTHS,
TUIOTE3bI O
(bU3UIECKUX
00BEKTaX U
SBJICHUSIX.

1.2

JmHamMuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

[IpumeneHune Ha
ypoke
MHTEPAKTUBHBIX
¢dbopM paboThI
YUALIUXCS:
MUHTEJJIEKTY-
aJbHBIX, ACIOBBIX,
CUTYALIMOHHBIX UT,
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CTUMYJUPYIOIINX
M03HABATEIBHYIO
MOTHBAITUIO
IIKOJIBHUKOB;
JIUCKYCCHUH,
KOTOPBIE TAI0T
y4JaImuMcst
BO3MOKHOCTh
MPUOOPECTH OIBIT
BEICHUS
KOHCTPYKTUBHOTO
JIajora.

[IpumeHnenne Ha
YpOKE IpyIIoBOH
paboTHI WK
paboTHI B mapax,

13 3aKOHBI COXpaHEHUS B 3 bubnuoteka [JOK KOTOPHIC yuar
' MEXaHHKe https://m.edsoo.ru/7f41bf72
IIKOJIbHUKOB
KOMaHHOU paboTe
U B3aUMOJIEUCTBUIO
C IPYTUMU JETbMH.
Hroro mo pazgeny 11

Pazgen 2. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

2.1

OcHOBBI MOJICKYJIAPHO-
KUHETHUYECKOM TCOpHUUN

bubnuorexa [JOK

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

AKTHUBHOE y4YacTHe
B pPCLICHUU
MPAaKTUYCCKUX
3a1au
TEXHOJIOTUYECKOH U
COLIMAIBHOM
HaIpPaBJICHHOCTH,
TpeOyIOMINX B TOM
YHCIIC U
buznuecKux
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3HAHUN.

2.2

OCHOBBI TEPMOAMHAMUKHI

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

IIpumeHeHne Ha
YPOKE IpyIIIOBOU
paboThHI WK
paboThl B Mapax,
KOTOpBIE yyaT
IIKOJIbHUKOB
KOMaHJHOU paboTe
U B3aUMOJIEUCTBUIO
C IPYTUMU AETbMH.

2.3

ArperaTHbI€ COCTOSIHUS
BeniectBa. ®a3oBbie
Mepexoibl

bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

Oco3HaHue
IIEHHOCTH
¢buznyeckoil HayKu
KaK MOIITHOTO
WHCTPYMEHTA
MTO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIICH
COCTAaBJIAIOIIEN
KYJIbTYpbl; pa3BUTHE
Hay4YHOU
JIF0003HATEIIBHOCTH,
HWHTEpeca K
HCCIIeIOBATCIbLCKOM
JIeATEIIbHOCTH.

Hroro o pasaciy

10

Paspea 3. JIEKTPOJIUMHAMUKA

3.1

OneKTpocTaThKa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Oco3nanue
[IEHHOCTH
¢bu3nueckoit HayKu
KaK MOIIIHOTO
UHCTPYMEHTA
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MMO3HAHUS MUDA,
OCHOBBI pPa3BUTHS
TEXHOJIOTHIA,
BayKHCHIIICH
COCTaBJIISIONICH
KYJIbTYpHI;
pa3BUTHE HAY4YHOU
JIF0003HATEJILHOCTH,
MHTEpeca K
HCCIEN0BaTEIbCKOU
eI TEILHOCTH.

ITocTosHHBIH
3.2 ANEKTpUIeCcKuit ToK. Toku
B Pa3JIMYHBIX CpeIax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

[ToBeIIIEHNE
YPOBHS CBOEH
KOMIIETEHTHOCTH
yepes
MPAKTHYECKYIO
JIESITeNIbHOCTD;
MOTPEOHOCTH B
dhopmMupoBaHUHN
HOBBIX 3HAHUH.

Hroro no pazneny

11

Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

34
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Paznea 1. JIEKTPOJANHAMUKA

11

MaruauTHO€ ToJie.
DJIEKTpOMarHuTHas
WHIYKINS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Oco3Hanue
IIEHHOCTU
¢buznyeckoil HayKu
KaK MOIITHOTO
WHCTPYMEHTa
MTO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHI,
BaKHEHIIICH
COCTaBJIAIOIIEN
KYJIbTYpHI;
pa3BUTHE HAYYHOU
JIF0003HATEILHOCTH,
WHTEpeca K
HCCIIeIOBATEIIbLCKOM
JIeSATEIIbHOCTH.

Uroro no pazneny

Pa3nea 2. KOJIEBAHUA U BOJIHbBI

2.1

Mexannueckue u
3JIEKTPOMAarHUTHbIE
KOJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Bxkitouenue Bo
B3aHMOJICHCTBHE
MIPY BBIMIOJTHEHUH
HCCIeOBaHUN U
MIPOEKTOB
buznueckoit
HaIlpaBJIEHHOCTH,
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OTKPBITOCTb OIBITY
Y 3HaHUSM JPYTHX.

2.2

Mexannueckue u

OJICKTPOMArHUTHBIC BOJIHBL

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

AKTHBHOE y4acTHe
B peIICHUHT
MPaKTUYECKUX
3aaa4
TEXHOJOTUYECKOU U
COLMAIBHOMN
HaIpaBJIEHHOCTH,
TpeOYIOIKX B TOM
YUCJe U
(bU3UIECKUX
3HAHUM.

2.3

OnTuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

IToBeImcHME
YPOBHS CBOEH
KOMITETCHTHOCTH
yepes
MPAKTUYECKYIO
eI TEIILHOCTD.

Hroro no pazneny

13

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OCHOBBHI cITelIiaIbHON

TCOPHUH OTHOCUTCIbHOCTH

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

[ToBbiIeHNE
YPOBHS CBOEH
KOMIIETEHTHOCTH
qyepes
MPAKTHYECKYIO
JIESITENIbHOCTh

Hroro no pasaeny

Pa3znea 4. KBAHTOBASA ®U3UKA

4.1

ONeMEHThI KBAHTOBOM
OIITUKHU

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

IIpumeHeHne Ha
ypoke
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MHTEPAKTUBHBIX
¢dbopm paboTsl
YUAIIAXCSL:
MHTEIUICKTY-
aIIbHBIX, JICTIOBBIX,
CUTYallMOHHBIX UT,
CTHUMYJTUPYIOIINX
MO03HABATEIHHYIO
MOTHBAITUIO
IIKOJIBHUKOB;
JIUCKYCCHUH,
KOTOPBIE TAIOT
yUYaImuMest
BO3MOKHOCTh
MPUOOPECTH OTBIT
BEJICHUS
KOHCTPYKTUBHOTO
Jasora.

4.2

Crpoenue atoma

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

[Ipumenenne Ha
YPOKE IpynmnoBoOn
paboTHI WK pabOTHI
B M1apax, KOTOpbIC
y4aT IIKOJIbHUKOB
KOMaHHO1 paboTe
Y B3aUMO/ICHCTBUIO
C IPYTMMU JICTbMHU.

4.3

ATOMHOE AP0

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c

Oco3HaHue
LIECHHOCTH
buznyeckoil HayKu
KaK MOIIIHOTO
MHCTPYMEHTa
MO3HAHUS MHPA,
OCHOBBI pa3BUTHS
TEXHOJIOTHH,
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Ba)KHEHUIIICH
COCTaBJIISIONICH
KYJIbTYpHI;
pa3BUTHE HAYYHOU
JIF0003HATEIILHOCTH,
MHTEpeca K
HCCIICI0BATEIBCKOM
JIESITETLHOCTH.

Hroro no pazgeny 7

Paznea 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maromiee MOBTOPEHUE 4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Oco3HaHue
IIEHHOCTH
buznyeckoil HayKu
KaK MOIIIHOTO
WHCTPYMEHTA
MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BaKHEHIIICH
COCTAaBJIAIOIEN
KYJIbTYpHI;
pa3BUTHE HAYYHOU
J0003HATEIIBHOCTH,
HWHTEpeca K
HCCIIeIOBATCIbLCKOM
JIeATEIIbHOCTH.

Utoro mno pazneny 4

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB

110 ITPOTPAMME 34
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