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HosicHUTEIbHASA 3aNIMCKA

PabGouass mporpamma mo ¢usuke mIA/-9 KiIaccoB pa3paboTaHa Ha OCHOBE HOPMAaTHBHBIX
JIOKYMEHTOB:
- GenepanbHbiii 3aKk0H 0T 29 nekabps 2012 r. Ne 273-D3 «O6 obpazoBanuu B Poccutickoii denepamumny;
-DenepanbHbli TOCYIAPCTBEHHBIH 00pa30BaTEIHLHOTO CTaHAApTa OCHOBHOTO OOIIEero 00pa3oBaHUS
(yrBepxkaeH npukazom Munoopuayku Poccun ot 17 nexabps 2010 r. N 1897);
-OcHoBHas oOpa3oBaTeNbHas MIPOrPaMMaOCHOBHOTO o0miero obpazoBanusCpenneit
obmeobpaszoBarenbHOM IKOIIBI TpH [loconscTBe Poccuu B IlIBernuu;
-ABTOpCKasi TporpaMma OCHOBHOTO oOmiero oOpaszoBanus 1o dusmke musa 7-9 xmacco (H.B.
@unonosuy, E.M. I'yrauk, M., «poda», 2012 r.).

IIpu pazpaboTke pabodeil mporpaMMbpl yUUThIBAIUCh Bo3MOxHOCTH YMK mo ¢wusuke mis 7-9
KJIaCCOB cHCTeMBbl y4eOHUKOB «Beptukanby. ( A. B. Ilepbimkuna «@usuka» aus 7, 8 kiaaccoB u A. B.
[Teprimkuna, E. M. I'ytHUK «Du3ukay s 9 kinacca).

[IkonbHBIA Kypc (U3MKM — CHUCTEMOOOPA3yIOIIMN Il €CTeCTBEHHO-HAYUHBIX IPEIMETOB,
IIOCKOJIbBKY (PM3WYECKUE 3aKOHBI, JISKAIME B OCHOBE MHPO3JaHUS, SBISIOTCS OCHOBOM COJEp)KaHUA
KypCcoB XUMHH, OHOJOruM, reorpaguu u actpoHoMuu. PHU3MKa BOOPYKAET MIKOJIBHUKOB Hay4HBIM
METOJIOM I103HaHHUS, TIO3BOJISIOIIUM IOJy4yaTh OObEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MUDE.

B 7 u 8 xnaccax NpPOUCXOAUT 3HAKOMCTBO C (PU3MUECKUMH SBICHUSMH, METOJOM HAay4HOI'O
M03HaHUS, (OPMUPOBAHUE OCHOBHBIX (U3NYECKUX TOHATUH, NPUOOpETEHHE YMEHUN HU3MEPATh
¢u3nyeckue BEIMYMHBI, IPOBOJUTH J1a0OPATOPHBIM IKCHEPUMEHT MO 3ajaHHOW cxeme. B 9 kiacce
HAUMHACTCS WM3Y4YCHHE OCHOBHBIX (DM3MYECKUX 3aKOHOB, J1AaOOpaTOpHBIE Pa0OTHI CTAHOBATCS Oolee
CJIO>KHBIMH, IIKOJIBHUKH Y4aTcs JIAHUPOBATh SKCIIEPUMEHT CaMOCTOATEIIBHO.

[enu nzydyenus: GU3MKA B OCHOBHOM IIKOJIE CIEAYIONINE:

* YCBOEHHE YYaIllUMHUCS CMbICJIA OCHOBHBIX MOHATHH U 3aKOHOB (DM3UKH, B3aUMOCBSI3U MEX1Yy HUMU;

- (opMupoBaHHE CHCTEMBl HAYYHBIX 3HAHHHA O MpPHPOJE, e¢ (YHIAMEHTAIBHBIX 3aKOHAX JJIs
MOCTPOSHMS ITPECTABICHUS O (PU3MUECKON KapTHHE MUPA;

+ CcHCTE€MaTu3allisg 3HaAaHUM O MHOrooOpa3uu OOBEKTOB U SBIEHUN HPHUPOJBI, O 3aKOHOMEPHOCTSIX
MIPOILIECCOB U O 3aKOHAX (PU3UKHU JUIsl OCO3HAHUS BO3MOKHOCTH Pa3yMHOI'O MCHOJIb30BAHUS JJOCTHKEHUHN
HayKH B JlaJbHEHIIEM pa3BUTUH [IUBUWIN3ALINY;

- (opmupoBaHue YOEXKIEHHOCTH B IO3HABAEMOCTH OKPYKAIOIIEr0 MUPA U JOCTOBEPHOCTH HAYUYHBIX
METOJIOB €0 U3yUYEeHHUS;

* OpraHu3anys 3KOJIOTMYECKOTr0 MBIIUIEHUS U IEHHOCTHOTO OTHOLIEHMS K IIPUPOJE;

* pa3BUTHE MO3HABATEJIbHBIX NHTEPECOB U TBOPUECKHUX CIIOCOOHOCTEH ydallluXcs, a TaKXKe MHTepeca
K PaCUIMPEHMIO U YriyOlIeHn o (U3NYeCKUX 3HaHUH 1 BbIOOpa PU3UKHU KaK MPO(UIBLHOTO MpeMeTa.

Jloctuxenue Lesneit obecrieunBaeTCs pelieHUeM CIIeIyIOIINX 3a1a4:

+ 3HAaKOMCTBO Yy4YalllUXCs C METOJIOM HAy4YHOTO MO3HAHUS M METOAAMHU HCCIIEOBAaHUS OOBEKTOB U
SIBJICHUH TIPUPOJIBL;

+ NpUOOpPETEHHE yYalIUMHCS 3HAHUH O MEXaHMUECKUX, TETJIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX
SBJICHUSX, (PU3NUECKUX BEIMYUHAX, XapaKTEPU3YIOIINUX 3TU SBJICHHUS;

- (QopMHpOBaHHE Yy y4allUXCsl YMEHUN HaAOII0AaTh NPUPOAHbIE SBICHHS M BBIIOJHATH OIIBITHI,
nabopaTtopHble pabOThl U HKCIEPUMEHTAIbHBIE HCCIIEOBAHMS C HCIOJIb30BAHUEM H3MEPUTENbHBIX
npuOOPOB, MHUPOKO MPUMEHSAEMBIX B IPAKTUYECKON KU3HU;

 OBJIQJICHME Yy4YalllUMUCA TAaKUMHU OOILIEHAYYHBIMU TOHATUSMHU, KaK TPUPOIHOE SIBJICHUE,
OMIIMPUYECKU YCTAHOBJIEHHBIA (pakT, mNpobiemMa, TUIOTe3a, TEOPEeTHUYECKUH BBIBOJ, pE3yJbTaT
JKCIIEPUMEHTAIBHON IPOBEPKH;

+ MOHMMAaHUE YYalUMHCSA OTIMYMN HAYYHBIX JAHHBIX OT HEMPOBEPEHHON MH(OPMAIUH, LIEHHOCTH
HayKH JUIs1 YIOBJIETBOPEHUSI OBITOBBIX, MPOU3BOACTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH UenoBeKa.

JlaHHblil Kypc sBIs€TCS OAHMM U3 3BEHbEB B (DOPMHPOBAHHUU E€CTECTBEHHO-HAYUHBIX 3HAHUIA,
yualmxcs Hapsaay ¢ Xumueu, Ouosorueit, reorpadueit. [lpunuun noctpoenust Kypca — 0O0beIUHEHHUE
u3ydaeMbIX (PaKTOB BOKpYr oOImMX (u3MuecKuX uaed. DTO MO3BOJMIO paccMaTpUBaTh OTHENbHbIC
ABJICHUsI W 3aKOHbl KaK 4YacTHble cilydyau Oojee OOIIMX IOJOXKEHUH HayKH, 4YTO CIOCOOCTBYET
MOHMMaHMIO MaTepuaa, pa3BUTHUIO JIOTHYECKOTO MBIIUICHHUS, a HE IPOCTOMY 3ay4YHBaHUIO (DAKTOB.

N3ydenune cTpoeHus BemiecTBa B 7 KJacce CO3JaeT MPEACTABJICHUS O MO3HABAEMOCTH SIBICHUM, UX



00YCJIOBICHHOCTH, O BO3MOXXHOCTH HETPEPHIBHOTO YIIIYOJCHHsI M TOMOJHEHHS 3HAHWMA: MOJIEeKylna —
aTOM; CTPOEGHHME aroMa — DJIEKTPOH. Jlanmee 5TH 3HAHUSA HCHOJB3YIOTCA INPU HM3YYCHHHM MAacChl,
IUIOTHOCTH, JIaBJICHUA Ta3a, 3akoHa [lackans, 00bsICHEHUN U3MEHEHHs aTMOC(EPHOTO TaBJICHUS.

B 8 knacce nponomkaeTcss HCIONb30BaHUE 3HAHUN O MOJIEKYJlaX IPU U3YyYEHUH TEIUIOBBIX SIBJICHHM.
CBenieHus MO 3JEKTPOHHOM TEOPUU BBOJATCS B pasfeiie «DJIEKTPUUECKUE sBIeHUM». Jlanee n3yqarorcs
JJIEKTPOMAarHUTHBIE U CBETOBBIE SIBJICHHUS.

Kypc ¢usuku 9 kiacca pacmmpsieT ¥ CUCTEMAaTU3UPYET 3HAHUS N0 (PU3HKE, OTyYEHHbBIE YUaTIMHUCS
B 7 1 8 Kiaccax, NOJAHUMAs UX Ha yPOBEHb 3aKOHOB.

HoBbiM B conepkaHuM Kypca 9 Kiacca sIBJISETCS BKJIIOYEHHE acTpO(PU3MUECKOro marepuaia B
cootBeTcTBUH ¢ TpeboBanusiMu GI'OC.

IInanupyemble pe3yJbTaThl 0CBOCHHS Kypca
JIMYHOCTHBIMU pe3yabTaTaMu 00y4eHus! (PU3MKE B OCHOBHOM LIKOJIE SIBIISIOTCS:

1. Poccuiickas rpakJaHcKasi UAEHTUYHOCTh (IAaTPUOTU3M, yBakeHHEe K OTedecTBy, K MPOLUIOMY U
HACTOAILLEMY MHOIOHAaLlMOHAJIBHOIO Hapojga Poccum, 4yBCTBO OTBETCTBEHHOCTHM U JI0JITa IEpE]
Ponunoit, unentudukanus cebs B KauecTBe TrpaxaaHuHa Poccum, cyObeKTHBHas 3HAUYUMOCTb
HCIOJIb30BAaHUSl PYCCKOTO $3bIKa M SA3BIKOB HapoaoB Poccuu, Oco3HaHUE U OLIYLIEHHE JIMYHOCTHOMN
COIIPUYACTHOCTU CyapOe poccuiickoro Hapoja). Oco3HaHUE ATHUYECKOW IMPHUHAJICKHOCTH, 3HAHUE
UCTOpUH, 53bIKA, KYJIbTYPbl CBOErO HApoOJia, CBOEr0 Kpas, OCHOB KYJIbTYPHOI'O HACIEAUs HapOaOB
Poccun u uenoBeuecTBa (MACHTUYHOCTH YEJIOBEKA C POCCHHMCKON MHOTNOHALMOHAIBHOM KYJIbTYpOH,
CONPUYACTHOCTh HMCTOPUM HApOJOB U TOCYAApCTB, HAaXOJIMBIIMXCA Ha TEPPUTOPUU COBPEMEHHOM
Poccun); wuHTepuopuzanus TyMaHUCTUYECKHMX, JEMOKPAaTHUYECKUX U TPAJAULMOHHBIX ILIEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCHICKOro obmecTBa. OCO3HAHHOE, YBAKUTEIBHOE U JOOPOXKETATEIBHOE OT-
HOILIEHUE K UCTOPHH, KYJIbTYpE, PEJIUTUHU, TPAAULIUAM, A3bIKaM, LICHHOCTSIM HapoaoB Poccuun n HaponoB
Mupa.

2. [0TOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS K CaMOPa3sBUTHIO U CaMOOOPa30BaHUIO HAa OCHOBE
MOTHBAallMM K OOYYEHHI0O U II03HAHWIO; TOTOBHOCTb U CIIOCOOHOCTh K OCO3HAaHHOMY BBIOOpY U
MOCTPOCHUIO JTalbHEHIeH MHIUBUAYATbHONW TPaeKTOpUM 00pa3oBaHMs Ha 0a3e OPUEHTHPOBKH B MHUpE
npodeccuil ¥ NpoPecCUOHANbHBIX MPEANOYTEHUH, C YIETOM YCTOWYUBBIX TO3HABATENIbHBIX HHTEPECOB.

3. Pa3BuToe MopanpHOE CO3HaHHME U KOMIIETEHTHOCTh B PELIEHMH MOPAIbHBIX MPOOJIeM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (OpMHUpOBAaHME HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O IOBEACHMS,
OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHBIM TIOCTYNKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBAXUTEIbHOE OTHOIIEHUE K PEIUTHO3-
HBIM YyBCTBaM, B3IJIAJ1aM JIFOACH UM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX HOPM MOpPaJIi, HPAaBCTBEHHBIX,
JYXOBHBIX MJI€AJIOB, XPAaHUMBIX B KYJIbTYPHBIX TPAAULMIX HapoaoB Poccun, roTOBHOCTh Ha UX OCHOBE K
CO3HATEJIbBHOMY CaMOOTPAHWYEHUIO B TOCTYIKaX, MOBEAECHUH, PACTOYUTEIBHOM MOTPEOUTEIHCTBE;
c(OPMHUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBAX CBETCKOM 3THUKH, KYJIbTYPbl TPAJIULMOHHBIX PEIUTUH,
UX POJH B Pa3BUTHM KYyJbTYypbl U UCTOpUH Poccum M uenoBedecTBa, B CTAHOBIEHUM TPakIaHCKOIO
o01iecTBa M pOCCUHCKOIN TrOCy1apCTBEHHOCTH; TOHUMaHHe 3Ha4eHHsI HPABCTBEHHOCTH, BEPHI U PEIUTUU
B XKM3HH YeJIOBeKa, ceMbu U obO1ecTBa). CHOpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIIEHHS K YUEHHIO;
YBaXXUTEIBHOTO OTHOUIEHUSI K TPYyLy, HAJIWYUE ONbITA Y4acTUs B COIMAIBHO 3HAYUMOM TpYJE.
Oco3HaHWe 3HAYEHUS! CEMbU B JKM3HU YEJIOBEKa U OOILECTBA, MPUHATHE LIEHHOCTH CEMEWHOM KHU3HH,
YBaXXHUTEIbHOE U 3a00TIUBOE OTHOLIEHHUE K UJI€HAM CBOEH CEMbH.

4. ChopMHPOBAHHOCTh IEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKHM M OOILIECTBEHHOW MPAKTHKHU, YUYMTHIBAIOLIETO COLMAIbHOE, KYJIbTYpHOE, SI3bIKOBOE,
JTYyXOBHOE MHOT000pa3re COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBaXUTENIbHOE U T0OpOXkKeIaTeIbHOE OTHOIIEHHE K IPYTOMY Y€JIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHUIO, KYJIbTYpE, SI3BIKY, Bepe, I'pakJaHCKOW MO3ULIUHU. ['0OTOBHOCTH M CIIOCOOHOCTH BECTU
IUalor ¢ JPYIMMH JIIOJAbMHU M JIOCTMTaTh B HEM B3aUMOINOHUMaHHS (MIeHTHUUKalusg ceds Kak
MIOJTHOIIPABHOTO CyOBEKTa OOIEHHs, TOTOBHOCTh K KOHCTPYHPOBAaHHUIO 0Opa3a MmapTHEpa MO JUaory,
TOTOBHOCTh K KOHCTPYHMPOBaHHIO 00paza JOMYCTHUMBIX CIOCOOOB AManora, TOTOBHOCTh K
KOHCTPYMPOBAHUIO IIpolecca Juanora Kak KOHBEHIIMOHUPOBAHUSI UHTEPECOB, MPOLENYP, TOTOBHOCTh U
CIIOCOOHOCTH K BEJICHUIO TIEPETOBOPOB).

6. OCBOCHHOCTb COIIMAJIbHBIX HOPM, IpaBHJ MOBEACHHS, poJicii M (OpM COLMAIBHOM KHU3HU B
rpymnmnax ¥ cooOuiecTBax. YuyacTue B IIKOJIBHOM CAMOYIPABICHUM M OOIIECTBEHHOM KU3HU B MpeJenax



BO3PACTHBIX KOMIETCHIIHA C YUETOM PETHOHAIBHBIX, STHOKYIBTYPHBIX, COIMABHBIX U YIKOHOMUYECKHIX
ocobeHHocTel ((hopMUpOBaHKE TOTOBHOCTH K YYaCTHIO B MPOIECCE YIOPSITOYCHUS COUATBHBIX CBA3EH
¥ OTHOILIEHHH, B KOTOpBIE BKIIOYEHBI M KOTOpbIE (HDOPMHUPYIOT CaMM Yydalluecs; BKIIOYEHHOCTb B
HETOCPEJCTBEHHOE TPAKIAHCKOE ydYacTHe, TOTOBHOCTh YYacCTBOBaTh B  IKH3HEICATCIHHOCTH
MOJIPOCTKOBOTO OOIIECTBEHHOTO OOBEIMHEHUS, MPOAYKTUBHO B3aUMOCHCTBYIOIIETO C COLMAIBHOM
Cpeloil W COUMAIbHBIMH WHCTUTYTaAMH, HICHTU(UKAIUs ceO0s B KauyecTBe CYOBEKTa COIMAIbHBIX
npeoOpa3oBaHUi, OCBOCHHE KOMIIETEHTHOCTEHi B  cdepe OpraHu3aTOPCKOW  JesTEIbHOCTH;
WHTCPUOPH3AIMS [EHHOCTEH CO3WAATEIIbHOTO OTHOIICHUS K OKpYKAIoUIeH JeHCTBUTEIBHOCTH,
[IEHHOCTE COIMAIBHOTO TBOPYECTBA, IICHHOCTH IPOJYKTUBHOW OpPraHU3allMd  COBMECTHOM
JeSTEeIbHOCTH, CaMOpean3alliil B TPYIIE U OPraHM3alUH, [IEHHOCTU «IPYroro» Kak pPaBHOMPABHOTO
naptHepa, (GopMuUpOBaHHE KOMIICTCHIMIA aHalM3a, MPOCKTHPOBAHUS, OpraHW3allMH JCSTEIBHOCTH,
pediiekcu M3MEHEHUH, CrocoO0B B3aMMOBBITOJHOTO COTPYAHHYECTBA, CIOCOOOB peanu3aiuu coo-
CTBEHHOTO JIMJIEPCKOTO MOTCHIINAIIA).

7. ChopMHUPOBAHHOCTh IICHHOCTH 3J0POBOTO W 0€30MacHOr0 o0pasza KU3HU; WHTCPUOPU3AIIHS
NPaBUJ WHAWBUAYAIBHOTO M KOJUICKTHBHOTO OE30MACHOTrO IMOBEICHUS B UPE3BBIYAHHBIX CUTYAIIMSIX,
YTPOXKAIOIIUX KU3HH U 3T0POBBIO JIFO/ICH, TPABHJI MOBEICHUS HA TPAHCIIOPTE M Ha JIOPOTax.

8. Pa3BUTOCTh 3CTETHYECKOTO CO3HAHUS YEPe3 OCBOCHHUE XY0KECTBCHHOTO HACIEIUs HapOJOB
Poccun m mmpa, TBOpUYECKOW NEATENFHOCTH ICTETUYECKOTO XapakTepa (CIOCOOHOCTh MOHUMATh XY-
J0KECTBEHHBIC MPOU3BEIICHHS, OTPAKAIOIINE Pa3HBIC STHOKYJIBTYPHBIE TPAIUIIUK; CHOPMUPOBAHHOCTD
OCHOB XYJOXXECTBEHHOW KYJBTYpbl OOy4aroIIMXCS KaK 4YacTH MX OOImIel IyXOBHOW KYIBTYpHI, Kak
oco0oro crioco0a Mo3HaHMS )KU3HU M CPEICTBA OPraHU3aIlluKi OOIICHHUS; 3CTETHYECKOE, YMOLIMOHAIBHO-
[IEHHOCTHOE BHUJICHUE OKPYKAIOIIETO MHPA; CIIOCOOHOCTh K SMOLMOHAIHHO-IIEHHOCTHOMY OCBOCHHIO
MUpa, CAMOBBIPAKCHHUIO U OPHCHTAIIMH B XYI0KECTBCHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJIBTYPBI;
YBa)KE€HHE K MCTOPHH KYJIbTYphl cBoero OTeuecTBa, BEIPA)KEHHOW B TOM YHCIIE B IOHUMAaHHH KPacOTHI
YeJIOBEeKa; MOTPEOHOCTh B OOIICHUM C XYJOXKECTBEHHBIMH IPOU3BEICHHUSIMHU, CHOPMUPOBAHHOCTH
AKTUBHOTO OTHOIICHUS K TPAJAWIUAM XYH0KECTBEHHOH KYIBTYpPhl KaK CMBICIOBOW, SCTETUYECKON U
JTUYHOCTHO-3HAYMMOM [[EHHOCTH).

9. ChopMHPOBAaHHOCTH OCHOB 9KOJIOTHYECKON KYIbTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBINUICHHS, HAaTW4YMe OIbITa SKOJOTHYECKH OPUEHTHPOBAHHOW pedeKCHBHO-
OLIEHOYHON M TPAKTUYECKOHW NESTETPHOCTH B JKU3HEHHBIX CHTYalUsX (TOTOBHOCTH K HMCCIIEJOBAHUIO
MIPUPOJIBI, K 3aHATUSM CENbCKOXO3SIICTBEHHBIM TPYAOM, K XY/10)KECTBEHHO-ICTETUYECKOMY OTPaKEHUIO
MPUPOJIBI, K 3aHATUSAM TYpU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBIICHHIO MPHPOIOOXPAHHOM
JEATEIIbHOCTH ).

MertarnpenMeTHbIe pe3yinbTaThl 00y4YeHUs (U3UKE B OCHOBHOW INKOJIE BKIIOYAIOT MEKIPEIMETHBIC
MIOHSATHSI U YHUBEpCAIbHbIE y4eOHbIE TeHCTBUS (peryIsTHBHBIC, TO3HABATEbHbIE, KOMMYHHUKATHBHEIE).

MeXnpeMeTHbIE TIOHSATUS

YcnoBueM (GOpMUPOBAHUS MEXKIPEIMETHBIX MOHITHM, TAKUX, KaK CUCTeMa, (DaKT, 3aKOHOMEPHOCTb,
dbeHoMeH, aHanM3, CHHTE3 SBISETCS OBJAJeHHE OOYYAalOIUMKCS OCHOBAMH  YHTATEIIbCKOM
KOMITIETEHITNH, TPUOOpETEHNE HABBHIKOB pabOThI ¢ MHpOpMaIel, ydacTue B MPOCKTHOU AESITEILHOCTH.
B ocHOBHOII mIKonie TpomoipKaeTcs padora Mo (OPMHPOBAHUIO W PA3BUTHIO OCHOB YHTATEIbCKON
komnereHIu. OOyyaromumecs: OBIaACIOT YTEHUEM KaK CPEICTBOM OCYILECTBIIEHHUS CBOMX JaIbHEUIINX
TUTAHOB: TIPOJOJDKEHUST O00pa3oBaHMsl W CcamMooOpa30BaHUsS, OCO3HAHHOTO IUTAHUPOBAHHS CBOETO
aKTyaJlbHOTO W TEPCHEKTUBHOTO Kpyra YTeHHs, B TOM YHCJE JOCYrOBOTO, MOATOTOBKUA K TPYAOBOWM U
COITMAITEHOW JIESATEIFHOCTH. Y BBITYCKHUKOB OymeT chopMUpOBaHA MOTPEOHOCTh B CHCTEMAaTHYECKOM
YTEeHUHM KaK CPEACTBE MO3HAHUS MHUpAa U ceOS B 3TOM MHpE, TapPMOHHU3AIMU OTHOIICHUN YelOBEKa U
oO1mecTBa, co3ganuu 00pasa «moTpeOHOTO OYTYIIETOY.

[Tpr wu3ydyenun ¢u3nkn oOyyaromMecs YCOBEPLICHCTBYIOT NPUOOPETEHHbIE HABBIKM PabOTHI C
uHpopmanuen U mnonoiaHAT ux. OHM cMoryr paboTaThb € TEKCTaMH, MpeoOpa3oBbIBATE U
MHTEPIPETHPOBATH COACPKAIIYIOCS B HUX HH(DOPMAIIHIO, B TOM YHCIIE:

* CHCTEMaTHU3HWPOBaTh,  COTOCTABISATh, AHAIM3HPOBATh, O0000MaTP ¥  HHTEPIPETUPOBATH
nH(OPMAIIHIO, COACPIKALTYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

* BBIACTATH TJABHYIO H W30BITOYHYIO HH(MOPMAIMIO, BBIMOIHATH CMBICIIOBOEC CBEpPTHIBAHHUE
BBIJICTICHHBIX ()aKTOB, MBICJICH; TPECTABIATh HH(POPMAIIHIO B CXKATOM CIIOBECHOU (opme (B BUE TUIaHA
WU TE3MCOB) U B HATJISAHO-CUMBOJIMUECKOW (hopme (B Buae Tabiuil, rpadiueCKUX CXEM U JAHarpamm,




KapT MOHATUN — KOHLIENTYaJIbHBIX JUArPaMM, OITIOPHBIX KOHCTIEKTOB);

* 3aIOJIHATH U JOMOJHATH TaOIHIIbI, CXEMBI, AUArPAMMBbI, TEKCTHI.

B xone m3yuenust pusuku oOydaromuecs: IpuoOPETyT OMBIT MPOESKTHOM NEATENLHOCTH KaK 0CO00M
¢dbopMbl  yueOHOI paboThl, CHOCOOCTBYIOLIEH BOCIUTAHUIO CAMOCTOSITEIBHOCTH, WHUIMATUBHOCTH,
OTBETCTBEHHOCTH, TIOBBIIICHUI0O MOTHUBAaMA © 3(PPEKTUBHOCTH YUYEOHON MESITENTLHOCTH, B XOJE
pealin3aliuy UCXOJAHOTO 3aMbICiIa Ha MPAKTHYECKOM YPOBHE OBIIAJICIOT YMEHHEM BBIOMPATH a/IeKBaTHBIC
CTOSIIIIEH 3a/laye CPeACTBA, IPUHUMATD PEILICHUS, B TOM YUCJIE U B CUTYyallUsAX HeolpeaeseHHOCTH. OHu
MOJIy4aT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTH K pa3paboTKe HECKOJIBKUX BAPUAHTOB PEIICHUM, K TIOUCKY
HECTaHIAPTHBIX PEIICHUH, TOUCKY U OCYLIECTBICHHUIO Hau0o0JIee MPUEMIIEMOr0 PELICHUSI.

Peryistusabeie YY1

— YMeHHne caMOCTOATEIbHO ONPEAeNATh el 00y4eHUs, CTaBUTh U (OPMYIUPOBATH HOBBIC 3a7a4 B
yde0e W T03HABATEIBHOW JEATEIHHOCTH, pPa3BUBaTh MOTHBBI W HHTEPECHl CBOCH IMO3HABATEILHOM
nesaTeabHOCTH. OOyJaronuics CMOXKET:

* AQHAJIM3WPOBATH CYIIECTBYIONINE U IJIAHUPOBATH OyAYIIHEe 00pa30BaTEIbHBIC PE3YIbTATHI;

+ uAeHTU(PUIHUPOBATH COOCTBEHHBIE MPOOIEMBI U OMIPEIEISITh IIaBHYIO IPOOIEMY;

* BBIJIBUTaTh BEPCUH PEIICHUs MPoOIeMbl, (HOPMYITHUPOBATH THUIIOTE3bI, TPEIBOCXUIIATH KOHESYHBIN
pe3yibTart;

- CTaBUTh II€JIb JICATEIIbHOCTH Ha OCHOBE OMNPEAEICHHON MpoOJIeMbl U  CYHIECTBYIOLIUX
BO3MOKHOCTEH;

- (opmynupoBaTh yueOHBIC 337a4M KaK AT JTOCTHKEHUS MTOCTABICHHOM 1IeJIN e TEeIbHOCTH;

- 00OCHOBBIBaTh II€JIEBbIE OPHUEHTUPHI W MPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBas U
00OCHOBBIBAS JIOTHYECKYIO TTOCIIEA0BATEIHHOCTD IIIaroB.

— YMeHHne caMOCTOSTENbHO TUIAHUPOBATh IYTH AOCTHUKEHHUS LIeJIel, B TOM YHCII€ aJbTePHATUBHBIE,
OCO3HAaHHO BBIOMpPATh Hambojee 3PPEKTUBHBIC CITOCOOBI PEIICHUsT YUCOHBIX M IMO3HABATEIBHBIX 3a/1a4.
OOyyJaromuiics CMOXeET:

+ OMNpeAeIsATh HEOOXOAUMBIE IEHCTBUE(S) B COOTBETCTBHH C YUeOHOUM M TO3HABATEIHLHOW 3a/aueil
COCTABJISITh AJITOPUTM UX BBITIOJIHEHHUS;

- 00OCHOBBIBaTh U OCYIIECTBIIATH BBIOOpP HambOosee 3PPEKTUBHBIX CIIOCOOOB PELICHUS YUYEOHBIX U
MO3HABATENIbHBIX 337124,

+ ONpENeNsATh/HaXOAUTh, B TOM YHCIE U3 TMPEIJIOKEHHBIX BAPUAHTOB, YCJIOBHS ISl BBITTOJHEHHS
y4eOHOU U TIO3HABATEeNbHOM 3a/1a4H;

+ BBICTpaWBaTh JKU3HEHHBIC TUIAHBI Ha KPAaTKOCPOUHOE Oyayiiee (3asBIATH IEJIEBbIE OPUECHTUPHI,
CTaBUTh AJCKBAaTHBIE MM 3aJlayd U TMpeajarath JIEeHCTBUS, YKa3biBas M OOOCHOBBIBAS JIOTUYECKYIO
MOCJIEI0BATEILHOCTh I11aroB);

-+ BbIOMpaTh W3 MPEAJIOKEHHBIX BApUAHTOB M CaMOCTOSITENILHO HCKAaTh CPEACTBA/PECypChl s
penieHus 3a/1auu/JOCTHKEHUSI 1IeIIH;

* COCTaBJIATH MJIAH pelIeHHs MpoOIeMbl (BBIMOIHEHUS TPOEKTA, TPOBEACHUS HCCIEI0BaHNU);

+ ONpENEeNsATh MOTCHIMANbHBIC 3aTPYIHECHUS MPU PEIIeHUH Yy4eOHOW W TO3HABaTEIbHOM 3a7aud U
HaxOJIUTh CPEJCTBA ISl UX YCTPAHECHHUS;

* ONHUCHIBATH CBOM OMBIT, 0OOPMIISSI €T0 IS Tepeadul IPYTUM JIFOJISIM B BUJI€ TEXHOJIOTHH PEIIECHUS
MPaKTUYECKUX 3a/1a4 ONPEEICHHOr0 KJlacca;

* TIJITAHUPOBATh M KOPPEKTUPOBATH CBOIO MHIUBHUAYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

—YMeHHe COOTHOCHUTHh CBOU JEHCTBUS C IJIAHUPYEMBIMU PE3YJIbTATaAMH, OCYILECTBIIATh KOHTPOIb
CBOCH NIEATENTLHOCTH B TPOIIECCe JOCTHKEHHUS PE3YJIbTaTa, OMPEEsITh CIOCOOBI ACHCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBUM W TpeOOBaHUM, KOPPEKTUPOBATh CBOM JACWCTBUSA B COOTBETCTBUU C
M3MEHsoMecs cutyareid. O0yJarommiicss CMOXKET:

+ ONpENENATh COBMECTHO C IMEJAroroM M CBEPCTHUKAMHU KPUTEPUU IUJIAHUPYEMBIX pPe3yJIbTaTOB U
KpUTEPUHU OLIEHKHU CBOEH y4eOHOH edTeIbHOCTH;

+ CHCTeMAaTH3WpOBaTh (B TOM 4YHCIe BHIOMpaTh TNPUOPUTETHBIE) KPUTEPHUH IIIAHUPYEMBIX
pPEe3yIbTATOB M OLICHKU CBOCH NESATEIbHOCTH;

+ oTOMpaTh MHCTPYMEHTBI JUIS OIEHUBAHUS CBOCH NEATEIHHOCTH, OCYIIECTBISTH CaMOKOHTPOIb
CBOEH JICSITEIPHOCTH B paMKaXx MPEIOKEHHBIX YCIOBHIA U TPEOOBaHUM;

+ OIICHMBAaTh CBOIO JICSATEIIbHOCTb, APTryMEHTUPYS MPUYUHBI JOCTHUXKEHUS WJIA OTCYTCTBUSA
IJIJAHUPYEMOI'O PE3yNbTaTa;




+ HaXOJUTh JOCTaTOYHbIC CPEACTBA JUI BBINOJHEHUS YYEOHBIX JEHCTBUH B W3MEHSIOIIEHCS
CUTYyallUU W/UIH NIPU OTCYTCTBUU INIAHUPYEMOTO Pe3yibTara;

- paboTast Mo CBOeMy IUIaHy, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JEATEILHOCTh HA OCHOBE aHaM3a
M3MEHEHMH CUTYalluu JJIs TOJIy4eHHs 3allJIaHMPOBAHHBIX XapaKTEPUCTUK IPOAYKTa/pe3yIbTaTa;

* YCTaHaBJIHMBATh CBSI3b MEXIY NOJYYCHHBIMHU XapaKTEPHUCTUKAMHU NMPOIYKTAa U XapPaKTEPHUCTUKAMHU
nporecca JIeATeIbHOCTH M IO 3aBEPIICHMM JAEATENbHOCTH INpeAjaraTh HM3MEHEHHE XapaKTePUCTHK
rpouecca JiIsl MOJIy4YEHHs! YIYUIIEHHbIX XapaKTepUCTUK MPOAYKTa;

* CBEpSATb CBOM JCHCTBHUSA C LIEIbIO U, TP HEOOXOJUMOCTH, UCIIPABIATH OLIMOKH CaMOCTOSITENBHO.

— YMeHue OlleHUBATh MPaBUWIBHOCTh BBIOJHEHUS Y4eOHON 3a7auu, COOCTBEHHbIE BO3MOXHOCTH €€
pemeHus. O0yJaromuics CMOXKET:

* OIpPENENATh KPUTEPUU MPABUIBHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHMSI yueOHOI 3a1auu;

*+ aHaJIM3UpOBaTb U OOOCHOBBIBaTb IPUMEHEHHME COOTBETCTBYIOIEIO HWHCTPYMEHTApUS UL
BBINOJIHEHUS Y4eOHOH 3a/1auu;

+ CBOOOHO IMOJIb30BAThCS BHIPAOOTAHHBIMU KPUTEPHSIMH OLIEHKH U CAMOOIICHKH, UCXOMS U3 LIEIH U
UMEIOIIUXCS CPECTB, pa3iinyas pe3ysibTaT U ClIocoObl AeHCTBUM;

* OLEHHMBATh MPOIYKT CBOEW AEATENBHOCTH MO 33JaHHBIM /MU CaMOCTOATEIBHO ONpEACTICHHBIM
KPUTEPHSIM B COOTBETCTBUU C LIENIBIO JESITEIbHOCTH;

+ 00OCHOBBIBATh JOCTH)KUMOCTH IEJIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHUX
PECypCoOB U AOCTYIHBIX BHEIIHUX PECYPCOB;

- (UKCHPOBATH M AHATM3UPOBATH TMHAMHKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

—BnageHne OCHOBaMH CaMOKOHTpPOJIS, CAMOOLCHKH, HPUHATHS pPEIIeHUH M OCYILIECTBIICHUS
OCO3HaHHOTO BbIOOpA B yUe€OHOM U MO3HABATEIBHOM JIeATeNbHOCTH. OOyJaronuics CMOXKET:

- HaOmoaTh M AaHAJIM3UPOBATh COOCTBEHHYIO YUEOHYI0 M I103HABaTENbHYIO JEATEIbHOCTh U
JESITEIbHOCTh IPYruX 00y4yaroUIXcsl B IPOLIECCE B3aUMOIIPOBEPKU;

* COOTHOCUTh peajibHbleé U IUIAHUpPYEMbIe pe3yJbTaTbl HHIAMBHIYaJIbHOH 00pa3oBaTeiIbHOI
JESTeTHbHOCTH U JIeJIaTh BHIBOJIBL,

+ NPUHHMMATh pelIeHUe B yUeOHOH CUTYyallul U HECTU 32 HETO OTBETCTBEHHOCTD;

*+ CaMOCTOSITEJIbHO ONpENENsITh IMPUYMHBI CBOEro ycliexa WM HeycleXxa M HaXOJUTh CIOCOObI
BBIX0J1a U3 CUTYaIlMH HEYyCIeXa;

* PETPOCHEKTUBHO ONPENENsTh, KaKue NEHCTBUS IO PEIICHUI0 Y4eOHOHN 3alaud WM MapaMeTpbl
9THUX JEHCTBHUIA NPUBEIH K MOJYYSHHUIO HMEIOIIErocs MPOIyKTa yueOHOM NesITeIbHOCTH;

* JIEMOHCTPUPOBATh MPUEMBI PETYJISIHH TICUXO0(U3NOIOTHIECKAX/IMOIIMOHATIBHBIX COCTOSTHUH JIJIst
nocTikeHus: 3(ddexra ycrmokoeHuss (yCTpaHEHHs SMOLMOHAIBHON HAINpPSDKEHHOCTH), A(dexTa
BOCCTAHOBJICHUsSI (OcCialieHus] MpOSIBICHUM yTOMJIEHMs), A¢¢eKkra aKTHUBU3aUUU (TIOBBIILICHUS
NCUXO(HU3HOTIOTHYECKON PEaKTUBHOCTH).

IlozHaBarenbHble YV ][

—VYMeHue  ompenensATh  MOHATHS,  CO3/aBaTh  OOOOIIEHMs,  YCTAHABIMBATh  AHAJOTHH,
KJIaCCU(UIUPOBATh, CaMOCTOSITENIbHO BBIOMPATh OCHOBAaHUS M KPUTEpUU JUIS  KiaccuuKaiuw,
yCTaHaBJIMBaTh NMPUYMHHO-CIIEJACTBEHHBIE CBSI3M, CTPOUTH JIOIMYECKOE pacCyXJEHHE, YMO3aKIIoUueHUEe
(MHIYKTUBHOE, €TyKTUBHOE, [0 AaHAJIOTUH) U JeNaTh BBIBOAbL. O0yJaromuiics CMOXKET:

+ MoAOupaTh CIOBA, COMOYNHEHHBIE KIIFOUEBOMY CJIOBY, OIPEIENISIONINE €0 MPU3HAKU U CBOMCTBA;

+ BBICTpaMBaTh JIOTMYECKYIO IIETIOYKY, COCTOAIIYI0 W3 KJIIOYEBOTO CJIOBA U COMNOJYMHEHHBIX €My
CJIOB;

* BBIACTATH OOIIMI NMPHW3HAK JIBYX WM HECKOJBKHX TPEJAMETOB WM SIBICHUH M OOBSCHATH WX
CXOZCTBO;

- OOBEIOMHATH TIPEJAMETHl W SBJICHHUS B TPYIMIBI IO ONPEACICHHBIM MpH3HAKAM, CpPaBHHUBATBH,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SIBICHHUS;

* BBIIEJATH SIBJICHUE U3 OOLIETO0 psja IpYrux sBJICHUMN;

* ONpEeNeNsiTh OOCTOSTENbCTBA, KOTOPHIE TPEAIIECTBOBAIM BO3HHUKHOBEHHUIO CBS3M  MEXKIY
SIBIIGHUSIMU, U3 3THX OOCTOSATEIBbCTB BBLAEIATH OMpPENENSIONINe, ClIOCOOHbIE ObITh MPUYUHON JTaHHOTO
SIBJICHUSL, BBIABIISATH IPHUUHBI U CICICTBHS SBICHHIA;

* CTPOUTH PACCyACHUE OT OOIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJIEHUSAM U OT YAaCTHBIX SIBICHUM
K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH PACCYXKAECHUE HAa OCHOBE CPaBHEHMs NPEAMETOB W SIBIECHUI, BBIAEIASA MPHU 3TOM 00IIue




MIPU3HAKY;

* U3Jarath NOJy4YeHHYI0 HH(OpMAIIHIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelacMoi 3a1auu;

* CaMOCTOSITETIbHO YyKa3bplBaTh Ha HMH(DOpPMAIUIO, HYXIAIOMIYIOCS B NpPOBEpKE, Mpeiaratb M
MIPUMEHSITH CIIOCOO MPOBEPKH TOCTOBEPHOCTU MH(POPMAIINH;

- BepOaIM30BaTh YMOIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HEr0 HCTOUHHKOM;

+ OOBSICHATH SBIICHUS, MPOLIECCHI, CBSI3W M OTHOIICHHUS, BBIABIISEMbIE B XOJ€ IO3HABATEIBHOU U
MCCIIEIOBATEILCKON JIEATENILHOCTH (IIPUBOAUTH OOBSCHEHHE C M3MEHEHHEM (POpMBI MpPEICTABICHHUS;
OOBSCHSITH, IETATU3UPYS WIIH 0000111as1; OOBSICHATH C 33JJaHHON TOYKH 3PCHHUS ),

+ BBIIBJISITH M HA3bIBaTh NPUYUHBI COOBITHS, SIBICHUS, B TOM 4HCIE BO3MOXKHbIE / Hambolee
BEPOSTHBIC NMPHYUHBI, BO3MOXHBIC MMOCIEICTBUS 3aJaHHON MPHYMHBI, CAMOCTOSATEIHHO OCYIIECTBIISSA
MIPUYMHHO-CJIEICTBEHHBIN aHaIN3;

+ JeNaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAlIM3a Pa3HBIX TOYEK 3PEHUS, MOJITBEPKIATh BBIBOJI
COOCTBEHHOM apryMeHTaluel WM CaMOCTOSITEIbHO OTy4YEeHHBIMU JaHHBIMHU.

— YMeHue co3iaBarh, MPUMEHATh U MPEOOPa30BHIBATH 3HAKKM U CHMBOJIBI, MOJIEIH M CXEMBI IS
pelieHrs yueOHbIX U M03HaBaTeIbHBIX 331a4. OOy4Jaromuicss CMOXKET:

+ 0003HaYaTh CHMBOJIOM M 3HAKOM IPEAMET W/WJIH SIBIICHUE;

* ONpeAeNsATh JOTMYECKHE CBS3U MEXIy MpeAMeTaMH W/WIM SBICHUSMH, 00O3HAuaTh IaHHbBIC
JIOTUYECKHE CBSI3U C IIOMOILBIO 3HAKOB B CXEME;

+ CcO3/1aBaTh a0CTPAKTHBII WU pealbHbIN 00pa3 MpeaMeTa u/uiH SIBICHUS;

* CTPOUTH MOJEIB/CXEMY Ha OCHOBE YCIIOBHH 3a/1a4d U/HIIK CIIOCO0a e pelieHus;

- co3/laBaTh BepOalbHbIC, BEIIECTBEHHbIE U HH(POPMAIMOHHBIE MOJEIU C  BbIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa JUIS ONpEesIeH s CrIoco0a pemeHns 3a1a4l B COOTBETCTBUU C
CUTYaLHE;

+ TpeoOpa3oBBIBATh MOJENIM C LENbIO BBISBICHUS OOIIMX 3aKOHOB, OIPENENSIONUX JTaHHYIO
MpeIMETHYIO 00J1acTh;

* TEPEBOJUTH CJIOXHYIO IO COCTaBy (MHOTOACHEKTHYIO) HH(POpPMAIUI0 U3 TpadUuecKoro WM
(dbopManr30BaHHOTO (CUMBOJIBLHOTO) MPEICTABICHHS B TEKCTOBOE, U HA00OPOT;

+ CTPOUTH CXEMY, aJITOPUTM JICWCTBHUS, WCIPABISATH WA BOCCTAHABIMBATh HEWU3BECTHBIM paHee
QJIITOPUTM Ha OCHOBE MMEIOIIETrocs 3HaHUs 00 00BEKTE, K KOTOPOMY MPUMEHSETCS allTOPUTM;

* CTPOUTH J0Ka3aTeIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOIO;

+ aHAIM3UPOBATH/peIEKCHPOBATh OMBIT Pa3padOTKH W  peanu3aluud  y4eOHOro  MPOEKTa,
UCCIIEI0BaHMs (TEOPETHUECKOI0, SMIIMPUUECKOr0) Ha OCHOBE NMPEAJIOKEHHOM MPOOIEeMHON CUTYyalluH,
MOCTABIICHHOM 11€JM W/UJTU 33JJaHHBIX KPUTEPHUEB OIICHKU MPOAYKTa/ pe3yabTaTa.

— CwmpiciioBoe uteHue. OOy4aronuncs CMOXKET:

+ HaxoJuTh B TeKCTe TpeOyemyro nHpopmalnio (B COOTBETCTBUU C IENISIMU CBOEH JIESATENBHOCTH);

* OPHEHTHUPOBATHCS B COJEPIKAHUU TEKCTA, TOHUMATH ICJIOCTHBIA CMBICT TEKCTa, CTPYKTYPHUPOBATH
TEKCT;

* YCTaHABIIMBATh B3aHMMOCBSI3b OMTMCAHHBIX B TEKCTE COOBITHIA, IBICHUH, TPOIIECCOB;

* PE3IOMHPOBATH IIABHYIO UICIO TEKCTA;

+ KpUTHUYECKH OICHUBATH COJIepKaHue u (popMy TeKCTa.

— @opMUpOBaHHE U Pa3BUTHE OKOJOTHYECKOTO MBIIUICHUS, YMEHUE TMPUMEHSITh €ro B
MO03HABATEIbHON, KOMMYHUKATHBHOM, COLIMAJIBHOW MpaKkTUKe M NpOo(ecCHOHAIbHOW OpHEeHTalUu.
OOy4Jaromuiicss CMOXeET:

* ONPEIENATh CBOE OTHOILLIEHUE K IPUPOJIHOM cperie;

+ aHAIM3UPOBATH BIHSIHHE YKOJIOTHUYECKHUX (PaKTOPOB Ha Cpeay OOUTAHUS KUBBIX OPTaHU3MOB;

* MPOBOJUTH MPUIUHHBIN W BEPOSTHOCTHBIN aHAJIN3 SKOJIOTHYCCKHX CUTYAIUH;

* MPOTHO3UPOBATh HM3MEHEHHUS CHUTYallMH TPU CMEHE NeHCTBUS ogHOro (QaxTopa Ha JeHCTBUE
npyroro ¢gakTopa;

* pacmpoCTpaHATh HKOJOTUYECKHWE 3HAHUSA W YYacTBOBaTh B MPAKTHUYECKHX Jeiax IO 3alluTe
OKpY>KaroIlen Cpeibl;

* BBIPaXKaTh CBOE OTHOIICHHE K MPUPOE Yepe3 PUCYHKH, COUNHEHUS, MOJIENIH, TPOEKTHBIE PAaOOTHI.

— Pa3BuTre MOoTHBallMM K OBJIAJIEHUIO KYJIbTYpPOH aKTUBHOTO MCIIOJNB30BAHMS CIIOBapel M APYrux
MOUCKOBBIX cucTeM. OOydaronuiics CMOXKET:

+ OmIpeneNaTh He0OXOUMBbIE KITIOUEBbIE TOMCKOBBIE CIIOBA U 3aMIPOCHI;



* OCYILECTBIIATH B3aUMOJEHUCTBHE C 3JIEKTPOHHBIMU MOMCKOBBIMU CUCTEMAMH, CIIOBAPSIMU;

- (opmHpoBaTH MHOXXECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHHKOB JJIsi OOBEKTUBU3ALUU
pE3yJIbTaTOB IOUCKA;

* COOTHOCHTb IOJyYEHHBIE PE3YyJIbTAThl IOUCKA CO CBOEH JIEATEIbHOCTHIO.

KoMmmynukatusabie YVY /I

— YMeHHe OpraHu30BbIBaTh yUeOHOE COTPYIHHUYECTBO U COBMECTHYIO JESATEIILHOCTh C YUUTEIEM U
CBEpCTHHKaMHM; paboTaTh HMHIUBHIYaJbHO W B TPYIIE: HAaXOAUTh OOIIee pelIeHHe M pa3pemarb
KOH(MIMKTHI HA OCHOBE COTJIACOBaHUs MO3ULIMK U yUeTa UHTepecoB; (POPMYyJIUPOBATh, ApIYMEHTUPOBAThH
U oTCcTauBaTh cBo€ MHeHHE. OOyUaloUICsS CMOXKET:

* OIpEAEIATh BO3MOKHBIE POJIM B COBMECTHOM J1€ATENbHOCTH;

* UIPATh OIPEACIICHHYIO POJIb B COBMECTHOMU JAEATEIbHOCTH;

* IPUHUMATh NO3UIMI0 COOECEeHNKA, TOHUMAs! MO3ULIMI0 IPYroro, pa3inyaTh B €r0 peYd: MHEHHE
(TOuKy 3peHus), J0Ka3aTeIbCTBO (ApryMeHThI), (haKThl; TUTIOTE3bI, aKCHOMBI, TCOPUH,

* OIpEeAENATh CBOM JEHCTBUS U IEHCTBUS NApTHEPA, KOTOPBIE CIIOCOOCTBOBAIIN MM MPENSATCTBOBAIN
MPOYKTUBHOM KOMMYHUKALIUH;

* CTPOMTH [1O3UTUBHBIE OTHOLIEHUS B MpoOLiecce yUeOHON U MO3HABATEIbHON JEATEIbHOCTH;

* KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaMBATh CBOIO TOUKY 3PEHMS, B IUCKYCCUH YMETh BbIIBUTaTh
KOHTPAapryMeHTHI, iepedpazupoBaTh CBOIO MBICIb (BJIaJIEHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

+ KPUTHYECKU OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM IPHU3HABATH OLIMOOYHOCTH
CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

+ TIpejuiaraTh albTEPHATUBHOE PEIIeHHE B KOH(MDIUKTHOW CUTYalINH;

* BBIJICJISITH OOIIYIO TOYKY 3PCHHUS B TUCKYCCHUU;

+ JIOrOBapUBaThCs O MpaBUIIaX U BOIMpPOcax JUisi OOCYK/IEHUS B COOTBETCTBUHU C IMOCTABICHHOM meper
IPYIIION 3a1a4yei;

*+ OpPraHHU30BBIBAaTh yueOHOE B3aMMOJCHCTBUE B Ipymrme (OmpeneisTh oOllue IeNd, paclpeaesTh
pOJIU, 1I0TOBapUBAThCs IPYT C APYIOM U T. [1.);

© YCTpaHSATh B  paMKax  JUajora  paspbiBBI B  KOMMYHHKAaluu,  OOYCIIOBJIEHHBIE
HEMOHMMAaHHUEM/HETIPUATUEM CO CTOPOHBI coOeCeHHKA 3a7au, (OPMBbI UIIH COAEPKAHMS TUaora.

— VYMeHue 0CO3HAHHO MCMOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUU C 33Ja4€ii KOMMYHUKAIIMU
JUTSl BBIPOKEHHSI CBOMX YYBCTB, MBICIEH M TOTPEOHOCTEM /I IUIAHUPOBAHUS WM PETYJSIIIUU CBOEH
NEeSATEIbHOCTH; BJIAJICHUE YCTHOM M NHUCbMEHHOW pPEYbl0, MOHOJOTMYECKOW KOHTEKCTHOW pEeyblo.
OO0yuaromuiicsi CMOXKET:

+ OINpeAeNsATh 3a7a4y KOMMYHUKAIIMU U B COOTBETCTBHUHU C HEMl OTOMpATh pedeBble CPECTBA;

- oTOMpaTh M MCHOJIb30BaTh PEUYEBBIE CPEACTBA B MPOIECCE KOMMYHHUKALMU C APYTUMHU JHOAbBMHU
(muanor B mape, B MaJioi Tpymnme u T. 1.);

+ MPEACTaBJIATh B YCTHOW MJIM MUCbMEHHOM (popMe pa3BepHYTHIH IJIaH COOCTBEHHOU NESATENIbHOCTH;

+ coOmogaTh HOPMBI MYONIMYHOM pedH, periiaMeHT B MOHOJOTe M JAMCKYCCHU B COOTBETCTBUH C
KOMMYHHKaTUBHOM 3aJa4eil;

+ BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYXJCHHE) U 3alpalinBaTh MHEHHE MapTHEPa B paMKax
JManora;

+ MPUHUMATH PEIICHUE B XOJE TUAIOTa U COTIACOBBIBAThH €0 C COOECETHUKOM;

+ co37aBaThb IMHCbMEHHbIE «KJIMIIMPOBAHHBIE» U OPUTHMHAIBHBIE TEKCTHI C MCIOJIb30BAaHUEM
HEOOXOJIMMBIX PEUEBBIX CPEIICTB;

* HCII0JIb30BaTh BepOalbHbIE CPEACTBA (CPENCTBA JIOTUYECKOW CBSI3M) JUISl BBIIEICHHS] CMBICIOBBIX
OJIOKOB CBOETO BHICTYIUICHHS,

* HCIIOJIb30BATh HeBepOabHbIE CpencTna WIH HarJIsITHBIC MaTepuabl,
MOITOTOBJICHHBIE/OTOOPAaHHBIE TTO/I PYKOBOJICTBOM yUUTEIS,

- JieNiaTh OLEHOYHBIM BBIBOJ O JOCTH)KEHHWU LeJIM KOMMYHHKAIlMM HEMOCPEICTBEHHO IOCie
3aBepIICHHUsS] KOMMYHUKAaTHUBHOTO KOHTAKTa U 00OCHOBBLIBATH €TO.

— @opMHUpOBaHUE U pPa3BUTHE KOMIIETEHTHOCTH B O0JIaCTHM MCMOJIb30BaHUS HH(DOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (ganee - UKT). Oby4aromuiics CMOXKeET:

- LIEeJICHANpaBJICHHO HCKaTh M HCIOIb30BaTh HMH(OPMALIMOHHBIE PECYpChl, HEOOXOAMMBIC ISt
pelieHrs yueOHBIX U MPAKTUIECKUX 3a/1a4 ¢ momotibio cpenacts UKT;

+ BBIOMpATh, CTPOUTH U HCIIOIb30BaTh aIEKBATHYI0 HH(POPMAIIMOHHYIO MOJIENb AJIs MEpeIayll CBOUX




MBICIIEHi CPEICTBAMHU E€CTECTBEHHBIX M (OPMANBHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSIMHU
KOMMYHHKAIIH;

* BBIACTATH, WHGOPMAIMOHHBIN AacleKT 3a/layd, OINEePUPOBATH ITAaHHBIMHU, HCIIOJIB30BATh MOJEIH
pellIeHus 3a/1auH;

* WCIIOJIb30BAaTh  KOMITBIOTEPHBIC  TEXHOJOTMHM  (BKJIFOYas  BBIOOpD  aJIGKBaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX MPOrPaMMHO-AMIAPATHBIX CPEJCTB U CEPBUCOB) I pEHICHUs] HHPOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX Y4eOHBIX 3a7ad, B TOM YHCJC: BBIYHCICHHE, HANWCAHWE THCEM, COYMHCHHIA,
JOKJIaJIOB, pedepaToB, CO3IaHUE MPE3CHTAUH U JIp.;

* HCIIOJIb30BaTh HH(OPMALIMIO C YYETOM ATHUECKUX U MPABOBBIX HOPM;

+ co3maBaTh WH(OPMAIMOHHBIE PECYpPChl PA3HOTO THIA W JJS Pa3HBIX ayAUTOPUN, COOIOIATH
MH(OPMALIMOHHYIO TUTHEHY U IIpaBuiia HHGOPMAIMOHHON 0€3011aCHOCTH.

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs (PU3UKe B OCHOBHOM LIKOJIE.

Buinycknuk nayuumcsa:

- coOmoaaTh mpaBuiIa OE30MACHOCTH M OXpaHbl Tpyaa MmpH padoTe ¢ y4eOHBIM M J1a00paTOPHBIM
000pyZI0BaHUEM;

+ TIOHMUMATh CMBIC]I OCHOBHBIX (PM3WYECKHX TEPMHUHOB: (PU3UYECKOE TeNo, (PU3UIECKOE SBICHUE,
¢bu3nyeckas BeJIMYMHA, €IUHHUIIBI U3MEPEHNUS;

+ pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO pEIIUTh TPU TMOMOIIM (PU3UYECKHX METOJIOB;
aHAJIN3UPOBATh OTJEJIBHBIE ATAllbl IIPOBEICHUSA HCCIECNOBAHUM M UHTEPIPETUPOBATh PE3YNbTAThl Ha-
OJIFOJICHHH U OIIBITOB;

+ CTaBUTh OIBITHI MO HCCIEAOBAaHUIO (U3UUECKUX SBJICHUM WM (U3UUECKUX CBOHCTB Tell 0e3
WCTOJNB30BaHUSI TPSAMBIX HW3MEPEHHUH; mpu 53ToM (popMmynupoBaTh mpodieMy/3anaqy y4eOHOTO
HKCHEPUMEHTa; coOMpaTh YCTAaHOBKY U3 HPEAJIOKEHHOIO O000pYIOBaHMS; HIPOBOJUTH OIBIT U
(bopMyTHpOBaTH BHIBOJIBI.

[Tpumeuanue. Ilpu mpoBeneHUM HcciaeOBaHUS (PU3MUECKUX SIBICHUH HM3MepHUTENIbHbIE MPHOOPHI
UCIOJIb3YIOTCSl JIUIIb KaK JAaTYUMKU HU3MEpeHus (PU3MYEeCKUX BENWYMH. 3alUCH IMOKa3aHUM MPSIMBbIX
U3MEpEeHUH B 3TOM cilyyae He Tpedyercs;

*+ TIOHMMAaTh POJIb SKCIIEPUMEHTA B MTOJIyY€HUN HAyYHOU MH(OopManuy;

* MPOBOAMTH MpsIMbIE M3MEpEeHMs (PU3NYECKHX BEIUYMH: BpEMs, paccTOsIHME, Macca Tesa, 00beM,
CWia, TeMmIeparypa, aTMoc(epHoe [aBlieHHE, BIAXKHOCTb BO3/AyXa, HaIpsDKEHHE, Cuila TOKa,
panuanuoHHbI (OH (C HCHOJB30BAHHMEM JO03MMETpA); MPU ITOM BHIOMPATh ONTUMAIBHBIM CIIOCOO
M3MEPEHMS U MCIOJIb30BaTh MPOCTEHIINE METO/IbI OLIEHKH MOTPEIIHOCTEN H3MEPEHUM;

+ MPOBOAMTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MYECKMX BEJIMYMH C HCIOJIb30BAHUEM HPSMBIX
U3MEpPEHUIl: TNpH 3TOM KOHCTPYHMpPOBAaTh YCTaHOBKY, (UKCUPOBAaTh peE3yJbTaThl MOJIYyYECHHOU
3aBUCUMOCTH (PU3MUYECKUX BEIWYMH B BHUAE TaONMIl M rpaduKOB, JeNaTh BBIBOJBI IO pPE3yJibTaTaM
UCCIIEIOBaHMUS;

+ MPOBOAMTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIMYUH: IPU BHIOIHEHUH U3MEPEHHUI coOnpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJIEys MPEI0KEHHON UHCTPYKIIUU, BBIYUCIISATH 3HAUEHUE BETUYUHbI
U aHAJIN3UPOBATh MMOJTYYEHHBIE PE3YJILTAThl C YUETOM 3a/laHHON TOYHOCTH U3MEPEHMUI;

+ aHAJIM3HMPOBATh CUTYAllMH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, y3HaBaThb B HUX IMPOSBIICHUE
U3YYEHHBIX (U3MUECKUX SBICHUNA WM 3aKOHOMEPHOCTEH M MPHUMEHATh MMEIOLIUecs 3HAaHUS Ui UX
OOBSICHCHHS;

+ TOHMMAaTh NTPUHLUIBI JEHCTBUS MalllWH, NPUOOPOB M TEXHMYECKHX YCTPOWMCTB, YCIOBHUS HX
0€30IacHOT0 MCIIOJIB30BaHUS B IOBCEAHEBHOM KHU3HH;

* HUCHOJb30BaTh MPHU BBIMOJIHEHUN YYEOHBIX 3a/1ad HayYHONOMYJISIPHYIO JINTEPATYPY O (GU3HUECKUX
SIBJICHUSIX, CIIpaBOYHbIE MaTepualbl, pecypchl MHTEpHETA.

®u3nka u ee poJib B IO3HAHNUH OKPYKAIOLEro MUpPa
[IpenMeTHBIMU pe3ysIbTaTaMU OCBOEHUS TEMBI SIBJISIOTCS:
— TMOHHUMaHue PU3NYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MAaTEPHS;
— YMEHHE TPOBOAUTH HAOMIOAECHUS (QHU3MUECKUX SBICHUN; H3MEPATh (U3UUYECKHUE BEITUUHUHBIL:
paccrosiHue, NMPOMEXKYTOK BpPEMEHH, TEMIIEpaTypy; OIpenessaTh LIEHY JeleHUs UIKaiabl mpudopa c



YUCTOM IMOTrpCITHOCTHU UBMCPCHUA,
— TMOHHMMaHUE POJM YYEHBIX Halleld CTpaHbl B Pa3BUTUU COBPEMEHHOW (PU3MKM W BIUSHUU Ha
TEXHUYECKUM U COLIMATIBHBIN TPOTpeECC.

MexanudecKkue siBJIeHHUS

[IpeameTHBIMM pe3yJbTaTaMU OCBOEHUS TEMBI SIBJISIOTCS:

— TOHMMaHUE H CIOCOOHOCTh OOBSACHATH (PU3NYCCKUE SIBICHUS: MEXaHUYECKOE JIBIDKEHUE,
PaBHOMEpPHOE W HEPABHOMEPHOE [IBH)KCHHE, WHEpPLUs, BCEMUPHOE TATCOTEHHE, PABHOBECUE TeEll,
MPEeBpAICHIE OJHOTO BUJA MEXAaHWYECKOW SHEPruu B JIPYrod, aTMoc(epHOE HaBliCHUE, JaBIICHUE
YKUJIKOCTEH, ra30B U TBEPABIX TEJ, IUIABAHUE TEJI, BO3yXOIUIABaHUE, PACIIOIOKEHUE YPOBHS KUIKOCTH
B COOOIIAIOIIMXCS COCYyNax, CyIIeCTBOBAaHUE BO3AYIIHONH OOOJIOUKH 3eMIIH, CIIOCOOBl YMEHBIICHUS U
YBEIIMYCHUS JABIICHUS;

— TMOHMMaHUE U CIIOCOOHOCTH OIUCHIBaTh M OOBSACHATH (PU3UUECKHE SBJICHHS: MOCTYMAaTEeIbHOE
NBIDKEHUE, CMEHA JHS M HOYM Ha 3emie, CBOOOJHOE MaJeHUE Tell, HEBECOMOCTh, JIBHIKCHHE IO
OKPYXHOCTH C TOCTOSHHOW IO MOJYJI0 CKOPOCTBIO, KONEOAHHsSI MATeMaTUYeCKOro M MPYKUHHOTO
MasTHHKOB, PE30HAHC (B TOM YHCII€ 3BYKOBOI ), MEXaHUYECKUE BOJIHBI, JUTMHA BOJIHBI, OTPAXKEHUE 3BYKa,
3XO0;

— 3HAaHUE U CIOCOOHOCTH JaBaTh OINPEACICHUS/OMUCAHNS (PU3NICCKUX TOHSATUN: OTHOCUTEIILHOCTD
IBUKEHMSI, TIepBasl KOCMHYECKass CKOpPOCTb, PEAKTHUBHOE JBW)KEHHUE; (DU3MUECKUX MOJeNei:
MaTepuagbHas TOYKa, CHCTEMa OTCUYeTa; (PU3HUECKUX BEIIMUUH: MTEPEMEIICHNE, CKOPOCTh PABHOMEPHOTO
MPSMOJIMHEHOTO  JIBWJKEHMSI, MIHOBEHHas CKOPOCTb M YCKOPEHHE TIpU PABHOYCKOPEHHOM
MPAMOJIMHEMHOM JIBUKEHUU, CKOPOCTh W LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE IIPU PaBHOMEPHOM
JBUKEHUH Teja M0 OKPYKHOCTH, UMITYJIbC;

— YMEHHME H3MEPATh: CKOPOCTb, MTHOBEHHYIO CKOPOCTb M YCKOPEHUE IIPH PaBHOYCKOPEHHOM
MPSMOJIMHETHOM JBUYKEHUHU, LIEHTPOCTPEMHUTEIIbHOE YCKOPEHUE IPpU PABHOMEPHOM JIBHXKEHHH 110
OKPY>KHOCTH, Maccy, CUJy, BEC, CHJIy TPEHUSI CKOJIbKEHHS, CUITy TPEHUsI KaueHUs,, 00beM, TIOTHOCTh
TeJna, PaBHOACHCTBYIOIIYIO CHJI, JCUCTBYIONIMX Ha TEJNO, MEXaHHYECKYI0 padOoTy, MOIIHOCTH, IUIEUO
cuibl, MOMeHT cwibl, KIIJ[, moTeHnManbHyl0 M KHMHETHYECKYIO SHEPruio, aTMochepHOE IaBJICHHE,
JABJICHUE KUJAKOCTH Ha THO ¥ CTEHKHU COCyJla, CUITy ApXUMena;

— BJIQJICHUE DKCIEPUMEHTATBHBIMA METOJAMH UCCIEIOBAHMS 3aBUCUMOCTHU: MPOMAEHHOTO MyTH OT
BPEMEHH, YIUIMHEHUS NPYKUHBI OT NPUIOKEHHOM CHWIIBI, CUJIBI TSDKECTH TEla OT €r0 MAacChl, CHIIbI
TPEHHS CKOJIBKEHHS OT IUIOMAAN COMPUKOCHOBEHUS TEI M CHJIbI, TPUKUMAOIIEH TEIO K MOBEPXHOCTH
(HOpMaNbHOTO JaBIIEHUs), CUJIBI ApXHUMeaa OT 00beMa BBITECHEHHOW TEJIOM BOJBI, YCIOBUM TJIaBaHUS
TeJla B KUJKOCTU OT JIEWCTBUS CHJIBI TSKECTU W CUJIbl ApXUMmeaa, 3aBUCUMOCTH TEPUOJA M YaCTOTHI
KoJe0aHuil MasiTHUKA OT JAJUHBI €r0 HUTH;

— BJIQJICHUE DKCIIEPUMEHTAIBHBIMU METOJIaMH UCCIIEA0BAHUS IIPU ONPEICIICHUU COOTHOLICHUS CUJT U
TJI€Y, JUIsl PaBHOBECHS pblyara;

— TIOHUMaHHE CMBIC/Ia OCHOBHBIX (DM3MYECKUX 3aKOHOB: 3aKOHBI HBIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOH ['yKa, 3aKOH COXpAaHEHUs UMITYJIbCA, 3aKOH COXPAaHEHMUsS SHEpruu, 3akoH Ilackais,
3aKOH ApXHUMeaa U yMEHUE MPUMEHSATh UX HA MPAKTUKE;

— BJaJIEHUE CIOCO0aMU BBIMIOJIHEHUS PAacYeTOB MPU HAXOXKICHUU: CKOPOCTH (CpeaHEeil CKOpPOCTH),
MyTH, BPEMEHHU, CHJIBI TSOKECTH, Beca Tela, IUIOTHOCTH Tejla, 00beMa, MacChl, CHJIbI YNPYTOCTH,
paBHOJEHCTBYIOIIEH CHJI, JNEHCTBYIOIIMX HA TEJI0, MEXaHWYEeCKOW pabOThl, MOIIHOCTH, YCIOBHUS
paBHOBecHsl cwil Ha pbryare, MomeHTa cuibl, KIIJ[, KMHETHYEeCKOW W TOTEHUHAIBHOW HSHEPrUH,
NABJICHUS, NIaBJICHUSI XUJKOCTM HA JHO M CTEHKH COCyJa, CHIbl ApXHMMela B COOTBETCTBUU C
MTOCTaBJICHHOM 3a7ja4eil Ha OCHOBAHWH WCIIOIH30BaHUSI 3aKOHOB (DU3UKH,

— YMEHHE HAaXOJWUTh CBS3b MEXAY (PU3NYECKUMHU BEIWYMHAMH: CHUJIOW TSDKECTH M Maccou Tena,
CKOPOCTH CO BPEMEHEM M MyTeM, IUIOTHOCTH TeJla C €r0 MacCol M 00BEMOM, CHIION TSXKECTH U BECOM
Tena;

— YMEHUE NepeBOAUTh (PU3NUECKHE BETUYUHBI N3 HecucTeMHbIX B CU 1 Hao0opoT;

— TMOHUMaHWE NPUHUMUIIOB ICWCTBUS JUHAMOMETPA, BECOB, BCTPEUAIOIIUXCS B TOBCEIHEBHOM KU3HU,
phuara, 0Ji0Ka, HAaKJIOHHOHM IUIOCKOCTH, OapoMeTpa-aHepoua, MaHOMETPa, MOPLUIHEBOTO >KUIKOCTHOTO
Hacoca, THIPABINYECKOTO Mpecca U CIoco00B obecrieueHus 0€30MacCHOCTH IPH UX UCIIOIb30BAHNH;



— yYMEHHUE TMPUBOJUTH NPUMEPHl TEXHUYECKUX YCTPONCTB M >KUBBIX OPraHU3MOB, B OCHOBE
MepeMelIeHUs] KOTOPBhIX JICKUT MPUHIUI PEaKTUBHOTO IBM)KCHUS, 3HAHUE U YMEHHE OOBSACHATH
YCTPOMCTBO U JIEUCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;

— YMEHHUE HCMOJIb30BaTh MOJYYCHHbIE 3HAHUS B MOBCEIHEBHOW XU3HU (OBIT, HKOJIOTHSA, OXpaHa
OKpY>KaloIlen cpebl).

TenioBble sIBJIeHUS

[TpenMeTHBIMU pe3ybTaTaMH OCBOCHHS TEMBI SIBIISIFOTCSI:

— TIOHMMaHUE U CTIOCOOHOCTH OOBSACHATH Qu3ndeckue siBieHus: auddy3usi, 60nbInas CKUMaeMOCTh
ra3oB, Majas C)KUMaeMOCTb JKUAKOCTEH U TBEPJbIX TEJ, KOHBEKIHS, U3JIyuYeHUE, TEIJIONPOBOIHOCTD,
M3MEHEHHE BHYTPEHHEH SHEpruu Teja B pe3ysbTaTe TeIUlonepeaadud Wi padoThl BHEIIHUX CHIL,
ucnapeHde (KOHJEHcalus) M IUlaBlieHHe (OTBEpAEBAHME) BEIECTBA, OXJAXKIEHUE KUAKOCTU IPHU
UCTIApEHHUH, KUTICHHE, BBITIA/ICHUE POCHL;

— BJIaJICHUE SKCIEPUMEHTAIBHBIMU METOJAAMH HCCJIEI0OBAaHUS MPU ONPEIENICHUU Pa3MEepOB MallbIX
TeJI, 3aBUCUMOCTH OTHOCHTEIBHOM BIXKHOCTH BO3/yXa OT JABJICHHUS BOISHOTO Mapa, COACPIKAIIErocs B
BO3JyXe MpPH JaHHON TemImepaType; JaBICHHs] HACBHIIIEHHOTO BOJSHOTO Mapa; ONpeaeieHHs yaeabHON
TEIUIOEMKOCTH BEIIECTBA;

— TIOHMMaHuEe MPUYUH OPOYHOBCKOTO ABM)KCHMS, CMAayMBaHHUS UM HECMAuMBaHHs Tell; pa3jvuus B
MOJIEKYJISIPHOM CTPOCHHUHU TBEPBIX TEJ, )KUIKOCTEH U Ta30B;

— TIOHMMaHUE TPUHIHUIIOB EHCTBUS KOHACHCAIMOHHOTO U BOJIOCHOT'O THTPOMETPOB, IICUXPOMETPA,
JBUTATEIsl BHYTPEHHETO CTOpaHUs, TapOBOW TYpOMHBI U CIIOCOOOB oOecriedeHus: 0€30MacHOCTH MPH UX
UCIOJIb30BAHUU;

— YMEHHE H3MEpSTh: TEMIIEPaTypy, KOJUYECTBO TEIJIOTHI, YACIbHYIO TEIUIOEMKOCTh BEIIECTBa,
yIeIbHYIO TEIUIOTY IJIaBJICHHS BEIIECTBA, BIAXKHOCTh BO3IyXa;

— TMOHMMAaHHUE CMBICTIAa 3aKOHA COXPAHEHUS M IMPEBpAIEHUS SHEPTUH B MEXAaHUYECKHX M TEIJIOBBIX
mpoleccax U yMeHHUe MPUMEHSTh €ro Ha MPaKTUKE,

— OBJIaJICHHE CIOCOOAMH BBITOJIHEHUS PAcYeTOB ISl HAXOXKIEHHS: YAETbHOH TEIIOEMKOCTH,
KOJINYECTBA TEIUIOTHI, HEOOXOAMMOTO Il HarpeBaHUs TeJa WM BBLAEISIEMOr0 UM INPH OXJIAXKACHUH,
YIITBHOM TETUIOTHI CrOpaHUs TOIINBA, YACTHHON TEIUIOTHI IJIaBJICHUS, BIAKHOCTH BO3/yXa, YACIbHON
TEIUIOTHI MapooOpa3oBanus U KoHaeHcanuu, KITJ] TernoBoro qsurarens;

— yMeHue noib30Barbess CU 1 nepeBonuTh eMMHUIBI H3MEepeHUsT GU3NIECKUX BETMYNH B KPaTHBIE U
J0JIbHBIE €IMHHULIBI;

— YMEHHE HCIIOJIb30BaTh IOJyYCHHbIE 3HAHUS B IMOBCETHEBHON >KM3HU (OBIT, SKOJIOTHS, OXpaHa
OKpY’KaroIlen cpeabl).

BHeKTPOMaFHI/ITHLIe ABJCHUSA

[IpeameTHBIMH pe3yJbTaTaMU OCBOEHUS TEMBI SIBJISIOTCS:

— TIOHUMaHWE W CIIOCOOHOCTh OOBACHATH (DM3MYECKHE SBICHUS: DJICKTPU3AIUs TEJ, HarpeBaHUe
MPOBOJIHUKOB 3JIEKTPUUYECKUM TOKOM, JJIEKTPUUECKHI TOK B MeETalllaX, JJIEKTPUUECKHUE SIBICHHS C
MO3UIIMK CTPOCHMSI aToMa, NEHCTBHS DJIEKTPUUYECKOTO TOKA, HAMAarHWYEHHOCTh JKejie3a W CTalw,
B3aUMOJICHICTBME MAarHUTOB, B3aMMOJEHCTBME MPOBOJHUKA C TOKOM M MarHUTHOW CTPEJIKH, JEUCTBHUE
MarHUTHOTO TOJIsI Ha TTPOBOJIHUK C TOKOM, MIPSIMOJTMHEHHOE pacTpOCTPaHEHHUE CBETa, 00pa30BaHUE TEHU
U TIOJIyTEHU, OTPAKEHUE U MPETOMIICHHE CBETA;

— TIOHUMaHWE U CIIOCOOHOCTHh OIKCHIBATH M OOBSACHATh (U3UYECKUE SBIICHHS/TIPOILIECCHI:
AJIEKTPOMArHUTHAsE UHAYKIUs, CAMOUHAYKIIMS, IPEIOMJIIEHUE CBETA, TUCIIEPCUsl CBETA, MOTJIOIICHUE U
WCITyCKaHHE CBETa aTOMaMH, BOSHUKHOBEHHE JIMHEHYATHIX CIIEKTPOB UCITYCKAHUSI U TTOTJIOIICHUS;

— 3HaHUE U CMOCOOHOCTH JIaBaTh OMPEIEIICHUS/OMUCaHNs (PU3UUECKUX MOHSITHI: MarHUTHOE TIOJIE,
JUHAYA MarHUTHOW WHAYKIIMH, OJHOPOJHOE W HEOJHOPOJHOE MAarHUTHOE I0JIe, MAarHUTHBIA TOTOK,
MEPEMEHHBIN  AJNEKTPUYECKUH  TOK, SJEKTPOMArHUTHOE TMOJE, DJIEKTPOMAarHUTHbIE  BOJIHBI,
AJICKTPOMArHUTHBIE KOJICOAHUS, PAJAMOCBSI3b, BUIWMBIN CBET; (U3MUYECKUX BEIWYMH: MarHUTHAs
WHIYKIHS, ”HIYKTHBHOCTh, IEPHUO/, YACTOTA M aMILIUTY/ A JIEKTPOMArHUTHBIX KOJIeOaHUH, MOKa3aTenu
MIPEIOMJICHUS CBETA,

— 3HaHue (HOPMYIHUPOBOK, TOHUMAHHUE CMBICIIA U YMEHHUE MPUMEHSTH 3aKOH MPEIOMJICHHS CBETA H



IpaBuiIo JIeHna, KBaHTOBBIX NIOCTYIATOB bopa;

— TMOHMMAHHUE CMBICIA OCHOBHBIX (PM3MYECKHX 3aKOHOB U YMEHHE IPHUMEHSATh UX Ha IpPAKTHUKE:
3aKOH COXPAHEHUS IEKTPUUYECKOro 3apsna, 3akoH Oma Juid ydacTka uenu, 3akoH Jxoyns— Jlenua,
3aKOH OTPaXKCHMSI CBETA, 3aKOH IIPEJIOMJICHUS CBETA, 3aKOH MPSAMOJIMHENHOIO PacpOCTPaHEHMsI CBETA;

— YMEHHE M3MEpATh: CUIY DJIEKTPUUYECKOIO0 TOKA, JJIEKTPUUYECKOE HAIPSOHKEHUE, JJIEKTPUYECKUN
3apsijl, SJIEKTPUUECKOE CONPOTUBIIECHUE, (DOKYCHOE PACCTOSTHUE COOMPAIOIIEH JIMH3bI, ONTHYECKYIO CUILY
JIVH3BI,

— BJIQJICHUE DKCIEPUMEHTAIbHBIMU METOJAMH MCCIEN0BAaHUS 3aBUCUMOCTH: CHJIBI TOKAa Ha y4acTKe
LEeNU OT BJIEKTPUYECKOI0 HANPSKEHUs, DJIEKTPUYECKOrO CONPOTUBIICHUS NPOBOJHUKA OT €ro JJIUHBI,
IJIOIIAM ITOIIEPEYHOI0 CEYEHUsI U Marepuana, 3aBUCUMOCTH MarHMTHOT'O JEWCTBUS KATYLIKHU OT CHJIbI
TOKa B LEMH, N300paKEHUSI OT PACIIOJIOKEHUs JIaMIbl Ha PA3JIMYHBIX PACCTOSHUAX OT JIMH3bI, yria
OTpa)KCHHUA OT yIJjla I1aJICHUS CBETa HA 3€pKaJlo;

— IOHMMaHUE€ MPHUHLMIA JIEUCTBUSA DJIEKTPOCKOIA, 3JIEKTPOMETpA, T'abBAHUYECKOIO DIIEMEHTA,
aKKyMyJsITopa, (poHapuka, peocraTra, KOHIECHCATOpa, JIAMIIbl HaKaJMBaHUSA U CIIOCOOOB 00ecHedeHUs
0€30I1aCHOCTH IIPU UX UCIIO0JIb30BaHUH;

— 3HAaHME HaA3HAYEHUs, YCTPOMCTBA M MPUHLMNA JEHCTBUS TEXHHUYECKUMX  YCTPOMWCTB:
JIEKTPOMEXAaHUYECKUH  MHAYKIMOHHBIA  TeHepaTop  IEePeMEHHOro  TOKa,  TpaHcdopmarop,
KoJIeOaTeIbHBIN KOHTYP, AETEKTOP, CIIEKTPOCKOII, CIIEKTporpad;

— paziauuaTth (QOKYC JIMH3bl, MHUMBIH (OKYC U (OKYCHOE PACCTOSIHUE JMH3bI, ONTHUECKYIO CHUIY
JMH3Bl U ONTHYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 U PAaCCEUBAIOILYIO JIMH3bI, H300pakeHMs, 1aBacMble
cobuparolieil 1 pacceuBarollel JIMH301;

— BIIQJICHUE CIOCO0AMM BBIMIOJHEHUS PACUYETOB JUISI HAXOXACHUS: CHIBI TOKA, HANPKCHHS,
COIIPOTUBJICHUS IIPU MNApAJUIEIBHOM M IIOCJIEJOBATEIBbHOM COECIUHEHUH IIPOBOIAHMKOB, YIEIBHOIO
COIPOTUBIIEHUSI TPOBOJHHUKA, PabOThl U MOIIHOCTU 3JIEKTPUYECKOTO TOKA, KOJIMYECTBA TEIUIOTHI,
BBIJICJIIEMOTO IIPOBOJHUKOM C TOKOM, €MKOCTH KOHJEHCAaTopa, paboThl 3JIEKTPUYECKOIO IOJIs
KOHJICHCATOPa, SHEPIMH KOHJIEHCATOPA;

— IIOHUMAaHUeE CYTH METO/Ia CIIEKTPAJIbHOIO aHAIN3a U €r0 BO3MOKHOCTEH;

— YMEHHUE HCHOJb30BaTh MOJYYEHHbIE 3HAHUS B TOBCEJHEBHOM >XM3HU (IKOJOTHUS, OBIT, OXpaHa
OKpY>KaroIei cpesibl, TEXHUKa O€30MaCHOCTH).

KBaHTOBBIE IBJICHUSA

[IpeameTHBIME pe3ybTaTaMU OCBOCHUSI TEMBI SIBJISIOTCS:

— TIOHMMaHHUE U CIIOCOOHOCTh OMHUCHIBATH U OOBACHATH (PU3UYECKUE SBICHUS: PaJHOAKTHUBHOCTH,
MOHU3HPYIOIIUE U3ITYUCHHUS;

— 3HaHUE W CIOCOOHOCTH JIaBaTh OIpe/eTeHHs/onucanus GU3NUECKUX MOHSATHI: paMOaKTUBHOCTD,
anbda-, 6eTa- ¥ raMMa- 4acTUIbl; GU3MUECKUX MOJIENICH: MOJIENTH CTPOSHUSI aTOMOB, MPEJIOKeHHBIE [,
Tomconom u 3. Pesepdopaom; mpOTOHHO-HEUTPOHHAS MOJENb aTOMHOTO SiApa, MOJENh Mpoliecca
JENICHUsT s/ipa aToMa ypaHa;, (U3UYECKUX BEIUYHMH: TOTJIOMICHHAs 103a H3JIY4YeHHs, KodDuimeHT
KauecTBa, SKBUBAJIEHTHAs J103a, IEPHO/]I OJIypacnaia;

— YMEHHUE TNPHUBOAWTH MPHUMEPHI U OOBSICHATH YCTPOWCTBO W TPHHIIMII JCHCTBHS TEXHHUYSCKHX
YCTPOMCTB M YCTAaHOBOK: cueT4yHK ['elirepa, kamepa BuibcoHa, my3sIpbKoBasi Kamepa, siAepHbIA peakTop
Ha MEJICHHBIX HEHTPOHAX;

— YMEHUE U3MEPSITh MOIIHOCTh JI03bI PaAMOAKTUBHOTO U3Ty4YEHHS OBITOBBIM 1I03UMETPOM;

— 3HaH#ue (HOPMYIUPOBOK, TOHMMAHUE CMBICIIA B YMEHHUE TPUMEHSTh: 3aKOH COXPaHEHHUSI MacCOBOTO
YHCIIa, 3aKOH COXPaHEHUs 3apsA/ia, 3aKOH PaJUOaKTUBHOIO pacnaja, MpaBUiIO CMEIICHUS;

— BIAJCHUE DKCIIEPUMEHTAILHBIMU METOJaMH HCCJICIOBAHMS B TMPOIECCE MU3YYCHHUS 3aBUCHMOCTH
MOIIHOCTH U3JIyYeHHS TPOJYKTOB pachaia paoHa OT BPEMEHHU;

— TIOHUMAaHHUE CYTH YKCIIEPUMEHTAIBHBIX METOIOB UCCIIEIOBAHUS YACTHII;

— YMEHHUE HWCIOIb30BaTh MOTYYCHHBIE 3HAHUS B MOBCEAHEBHOW XU3HU (OBIT, DKOJIOTHUS, OXpaHa
OKpY KaloIen cpeibl, TEXHUKA 0€30MacHOCTH | JIp.).

Crtpoenue u 3BoJronus Beenennoi

HpeI[MCTHbIMI/I pe3yjibTaTaMU OCBOCHHA TCMbI ABJIAIOTCA:



— TIpeJICTaBIIEHHE O COCTABE, CTPOCHHUH, IPOUCXOXKAEHUH U Bo3pacTe COTHEYHON CHUCTEMBI;

— YMEHHUE MpPHUMEHATh (U3NYECKHUE 3aKOHbI JUIs OOBSCHEHMs ABMKEHUs IuaHeT ColHeYHOM
CHCTEMBI;

— 3HaHUE U CIOCOOHOCTD J1aBaTh OMpEeNICHUs/ONCaHus PU3NYECKUX MOHSATUI: TeoleHTpUYecKas U
TeJTMOLEHTPUYECKAsi CHCTEMBI MUPA;

— obwsacuenne cytu dhdexra X. Jlomnepa; 3HaHUE HOPMYIUPOBKH U OOBSICHEHHE CYTH 3aKOHA 0.
Xa00ia;

— 3HaHUE, YTO CYIIECTBEHHBIMH IapaMeTpamH, OTIUYAIOIIMMHU 3BE3/bl OT IUIAHET, SBIAIOTCS HUX
Macchl U UCTOYHHKHU PHEPruu (TepMosiiepHbIE PEeaKkIMu B HEApax 3Be3] U PaJHOaKTUBHBIE B HEIpax
IUTAaHET), 4YTO 3akoH . Xab0ma SBWICA OKCHEPUMEHTAJIBHBIM MOATBEPKICHHEM  MOJACIH
HecTalnmoHapHoi Beenennol, oTkpeIToil A. A. @puamaHoM;

— CpaBHMBaTh (PHU3MYECKME W  OpOUTAJIbHBIC MapaMeTphl IUIAHET 3E€MHOW TPyHmBl ¢
COOTBETCTBYIOIIMMU NTapaMeTpaMH IJIAHET-TUTaHTOB M HaXOUTh B HUX OOIIee U Pa3InYHOE.

BbINMyCKHUK MOJTYYHT BO3MOKHOCTH HAYYHTHCH:

© 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUN, POlb QUIUKU 8 paCluperuy npeocmasieHui 0o
OKpYJtcarouem mupe u ee 8K1a0 8 YayuuleHue Kauecmeda HCUsHu,

* UCNONBL306AMb  NpUeMbl NOCMPOEeHUs  usuyeckux mooeneu, nNoucka u  GoOpMyIuposKu
00KA3amenbCme  6bl0GUHYMBIX 2UNOME3 U  MeOpemu4eckux 6bl80008 HA OCHOBe IMNUPUHECKU
YCMAHOBNEHHbIX PaKmos,

* CpasHUBAMb MOYHOCMb UBMEPEeHUs (QUUYECKUX 6elUYUH NO GelUYUHEe UX OMHOCUMENbHOU
nOZPeUtHoCmu npu NPoeedeHUY NPAMbIX USMEPEHU,

© CAMOCMOAMENbHO NPOBOOUMb KOCBEHHblEe USMEPEHUs U UCCIe008AHUS (QUIULECKUX BeTUUUH C
UCNONIL308AHUEM PA3IUYHBIX CHOCO008 U3Mepenus QU3UYecKux GeruduH, evloupames cpeocmea
UBMepeHUsi ¢ yuemom HeoOX00UMOU MOYHOCMU USMEPEeHUll, 0D0CHOBbIBAMb BbIOOP CNOCOOA U3MEPEHUS,
a0eKeamno20 noCMagieHHou 3adaie, npo8oOUNMs OYEHKY 00CMOBEPHOCU NOLYUEHHbIX Pe3YIbIMamos;

* BOoCHpuHUMamv UHGOpMaAYUIo PUUYECKO20 COOEPIHCAHUS 8 HAVUHO-NONYIAPHOU Tumepamype u
Cpeocmeax mMacco8oll UHGoOpmMayuu, KpUMu4ecKy OYeHusamy NOLYUEHHYI0 UHPOPMAYUIO, AHATUSUDPYS ee
cooepoicanue u OaHuvle 00 UCTOYHUKe UHDOpMayuu,

- co30aeamv cobOCmeeHnble NUCbMEHHble U YCIHble COOOWeHUs O QUIULECKUX ABNEHUAX HA OCHOBE
HeCKONbKUX UCMOYHUKOS UHDOpMayuu, Cconpogoxtcoams GblCMynieHue npesenmayuer, yuumleds
0cobeHHoCmU ayOumopuu c6epCmHUKO8.

ObecneunTh JIOCTUKEHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHMS OCHOBHOM 00pa3zoBaTeIbHOM
MPOTPaMMBI, CO3/IaTh OCHOBY JJISl CAMOCTOSATENBHOTO YCIIEIIHOTO YCBOEHHS OOYYaroIIMMHUCS HOBBIX
3HaHUH, YMEHHH, BHJIOB U CIIOCOOOB NEATEIBLHOCTH JOJDKEH CHUCTEMHO-IEATEIbHOCTHBIN moaxona. B
COOTBETCTBHH C ATUM IOJIXO0J0M UMEHHO aKTUBHOCTh 00YUArOMIUXCs IPU3HACTCS OCHOBOM JIOCTHKECHUS
pa3BUBAIOIIMX IeJed o0pa3oBaHUs — 3HAHMS HE NepelaloTcs B TOTOBOM BHJE, a JOOBIBAIOTCS
YUAIIMMHUCS B IIPOIIECCE TO3HABATEIbHON AEATEITLHOCTH.

OpHUM M3 MyTed MOBBIIEHUS MOTUBAIMM U 3()()EKTUBHOCTH Y4eOHOH NESTETbHOCTH B OCHOBHOM
IIKOJIE SBIISIETCSl BKIIIOUEHHE YYAIIUXCSA B YYEOHO-UCCIE008AMENbCKYI0 N NPOEKMHYIO OesimelbHOCMb,
KOTOpasi UMEET CIIEYIOLINE OCOOEHHOCTH:

1) HeNMd W 3aJa4d 3TUX BHUJOB JCSTEIBHOCTH, YYAIIMXCS ONPENEeNSIOTCS KaK WX JIMYHOCTHBIMH
MOTHBaMH, TaK U COIMAIbLHBIMU. JTO O3HAYaeT, YTO TaKas JEATEIbHOCTh JOJDKHA OBITh HAIlpaBlCHA HE
TOJILKO Ha IMOBBIIICHHE KOMIETEHTHOCTH MOJIPOCTKOB B MPEIMETHON 00JacTH ONpEeACTICHHBIX YIeOHBIX
JTMCLUUIUIMH, HE TOJBKO Ha Pa3BUTHE UX CIIOCOOHOCTEH, HO M Ha CO3/IaHUE MPOJYKTa, MMEIOLIETO
3HaYMMOCTb JUIS APYTHX;

2) yueOHO-UCCIeIOBaTEeNbCKass M MPOEKTHAs JEATeNbHOCTh JOJDKHA OBITh OpPraHU30BaHA TaKUM
o0pa3om, 4YTOOBI ydYamruecs CMOTJIM Peajn30BaTh CBOM TOTPEOHOCTH B OOMICHWH CO 3HAYMMBIMH,
pedepeHTHBIMU TpYIIIIaMH OJHOKIACCHUKOB, YUYUTEIEeH U T. 1.

Ctpost pa3nmuyHOro pojJila OTHOIICHHS B XOJE IeJICHANpPaBICHHOW, MOUCKOBOM, TBOPUYECKOW W
MPOLYKTUBHOM JIESITEIIBHOCTH, IOAPOCTKHA OBJIAJEBAIOT HOPMAaMM B3aMMOOTHOIIEHHM C pPa3HbIMHU
TIOIbMHU, YMEHHSIMH TEPEXOJUTh OT OJHOr0 BHUAA OOMICHWS K JpPYroMy, MPHOOPETAIOT HAaBBIKH
MHIUBUAYAIBHON CaMOCTOSITENIbHOM paboThl U COTPYAHUYECTBA B KOJIJICKTUBE;



3) opranuzanys y4eOHO-HMCCIICIOBATENLCKUX UM MPOEKTHBIX pPadOT IIKOJIBHUKOB 00eCreunBaeT
COYETAHNE PA3TNYHBIX BUJIOB ITO3HABATEIFHOM AEATEIBHOCTH. B 3THX BUIaxX NeATEIbHOCTH MOTYT OBITH
BOCTPeOOBaHbI MPAKTUYECKU JIIOOBIE CIOCOOHOCTH MOJPOCTKOB, PEATU30BAHbI JIMYHBIE HMPUCTPACTUS K
TOMY WJIM HHOMY BUAY J€SITEIbHOCTH.



Coaep:xanue Kypca

Pu3uka 1 ee poJib B IO3HAHMU OKPYKaIOLIEro Mupa

®uszuka — Hayka o npupone. Pusnueckue Tena U sABiIeHUs. DU3MYECKUE CBOWCTBA TeEIl.
Hab6nronenue u onucanue Gpusnyeckux sBiacHUN. OU3NUECKUi dSKCIIEpUMEHT. MoienupoBaHue SBICHUI
U 00BEKTOB MpHUponbl. Pu3NUecKue BeNWYMHBL. M3MepeHus (u3M4ecKux BETHYWH: JUIMHBI, BPEMEHH,
temneparypbl. Pusndeckue npubopbl. MexayHapoaHas cUcTeMa eIUHHL. TOYHOCTh U MOTPELIHOCTH
n3mMepeHnil. Ousndyeckrue 3aKOHbI U 3aKOHOMEpPHOCTH. Pu3Kka U TexHuka. HaydHslii MeTO[ MMO3HAHMS.
Ponp ¢usuku B popMHUPOBAHMH €CTECTBEHHO-HAYYHOH IPAMOTHOCTH.

Mexannueckue siBJIeHUS

Mexanuueckoe JBWXeHHME. MarepuanbHas ToYkKa Kak MoOJelb (u3MyecKoro Tena.
OTHOCHUTEIBHOCTh MEXAHUUECKOT'O IBUKEHUS. ['eonieHTpryecKas U reIMOLeHTPUYECKask CUCTEMBl MUpA.
Cucrema orcuera. @uU3nUecKue BEJINYMHBI, HEOOXOJUMBIE JUIsl ONMUCAHUS JBM)KEHUS, M B3aUMOCBS3b
MEX1y HUMHU (IyTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHME, BpeMs JBWKEHHUs). PaBHOMepHOe H
PaBHOYCKOPEHHOE IpPsIMOJIMHEHHOe ABMKeHHe. ['padmku 3aBUCUMOCTH KMHEMAaTHYECKHUX BEJIMYHMH OT
BPEMEHM IIPU PaBHOMEPHOM U PaBHOYCKOPEHHOM JBUKEHHH. PABHOMEpPHOE JIBUKEHUE 10 OKPYKHOCTH.
WNuepuusa. MueptHocts Ten. B3aumopericrBue ten. Macca tena. M3mepenue maccel tena. [lnorHocts
BeniectBa. Cuna. Exununsl cunbl. MHepuuanbHas cucrema orcyera. 3akoHbl HproToHa. CBoOomHOE
nageHue ten. Cuna TsHKecTU. 3aKOH BCEMUPHOIO TAroTreHus. MckyccTBeHHble criyTHUKM 3emun. Cuia
ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocts. CBsi3b MEXIy CHIION TsDKeCTH M Maccoi Tena. Cuna
TSDKECTH Ha Ipyrux ma”erax. JluHamomerp. CiokeHue ABYX CHJI, HAIPABJIEHHBIX IO OJHOW IMPSIMOH.
PaBnopeiictBytomas cui. Cuna TpeHus. TpeHue ckoibkeHusd. TpeHue mokos. TpeHue B Hpupoae u
Texnuke. Mckyccmsennvie cnymuuxu 3emnu’. Ilepeas kocmuveckas ckopocnio.

Nmnynbe. 3akoH coxpaHeHUs UMITysbca. PeakTuBHOE ABMkeHHE. Mexanndyeckas pabora. MoIHOCTb.
Oneprusa. IlorennuanbHas W KuHeTudeckas sHeprus. IIpeBpamieHue OIHOrO BHJAa MEXaHUYECKOU
SHEPruM B Ipyroi. 3aKOH COXpPaHEHHUs [TOJIHOM MEXaHUYECKOU SHEPTUH.

IIpocTeie MexaHH3MBI. YCJIOBHS DPABHOBECHUS TBEPJAOrO TEJNA, HMMEIOIIErO 3aKPEIUIEHHYI0 OCh
nBWKeHHs. MomeHT cuibl. LleHTp Tsxectn Tena. Peruar. PaBHoBecue cuil Ha pelyare. Peryaru B Tex-
HUKe, ObITYy M mpupoje. IloaBikHbIe M HENOJABMKHBIE OJ0KH. PaBeHCTBO paboOT MpH UCMONIb30BaHUH
IPOCTBIX MEXaHU3MOB («30JI0TO€ MPABUIIO» MeXaHHUKH). Buasl paBHoBecus. Koagduiment noaeznoro
JENCTBUS MEXaHU3MA.

Hasnenue. JlaBnenue TBepAbIX Ten. Enunuiel n3mepenus gasieHus. CriocoObl M3MEHEHUs JaBICHHUS.
Hasnenue raza. OObsiCHEHUE JaBJIEHHs Ira3a Ha OCHOBE MOJEKYISIPHO-KMHETHUECKUX MpEeACTaBICHUN.
[lepenaua naBneHust razamMu M kuAkocTsiMH. 3akoH Ilackans. /laBneHue XUAKOCTH HA JTHO U CTEHKH
cocyna. CooOmaromuecss cocynsl. ATMocdepHoe naBieHHe. MeToibsl H3MEpeHus: aTMOC(PEepHOro
nasnenus. OneiT Toppuuernnu. bapomerp-anepouna, ManoMmeTp. ATMoc(hepHOe NaBJIeHHE HA Pa3IUIHBIX
BbICOTax. 'mapaBnuyeckre MexaHu3Mbl (mpecc, Hacoc). IlopmiHeBoi >kuakocTHBIN Hacoc. JlaBieHue
KUJKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJo. 3aKkoH Apxumena. YcioBus muiaBaHus Ten. IlnaBanue
TeN U Cy10B. Bo3nyxomnnaBaHue.

KonebarenpHoe nemxkenue. Konebanus rpysa Ha npyxune. CBob6oaHbie konebanus. KonebarenpHas
cucreMa. MaaTHUK. AMIUIMTYAa, TEpHOA, YacToTa KojeOaHuil. [apmonuueckue KonebaHus.
[IpeBpaiienrie sHepruM OpHU KojedaTeabHOM JBMKEHHH. 3aTyxawoolue KosieOaHus. BbIHyXaeHHbIE
kosiebanus. Pesonanc. Pacnpoctpanenue konebanuii B ynpyrux cpenax. [lomepeunsie u mpoojibHbIE
BOoJIHBL. JlnnHa BoONHBL. CBA3b JUIMHBI BOJHBI CO CKOpPOCTBIO €€ PaclpOCTpaHEHHs U TepUuoIoM
(vactoToii). 3ByKoBble BOJHBI. CKOpPOCTh 3ByKa. BpicoTa, TeMOp M IpOMKOCTBH 3ByKa. JX0. 3BYKOBOH
pe30oHaHc.

TengoBble ABJIeHUA

Crpoenue BemecTtBa. ATOMBI M MOJIEKYJbl. OMBITHI, J0Ka3bIBAIOIIME ATOMHOE CTPOCHUE BEIECTBA.
TennoBoe aABMXKeHUE aTOMOB M MoJiekyd. bpoyHoBckoe mmxkenue. [uddys3us B razax, >KHIAKOCTIX U
TBCp,Z[BIX TCJ1ax. B3aI/IMOIIeI7ICTBI/I€ JaCTUIl BEIICCTBA. ArperaTHLIe COCTOAHUA BCIICCTBA. MOI[CJII/I
CTPOCHHUSI TBEPABIX TeJ, )KUAKOCTEH U ra30B. OOBsCHEHNE CBOMCTB Ta30B, KUJIKOCTEH U TBEPABIX TN HA
OCHOBC MOJIeKy.HSIpHO-KI/IHeTI/I‘-IGCKI/IX HpCHCTaBHeHHﬁ.

! KypcuBoM oTMedYeH MaTepuall, Heo0a3aTeJIbHbIN /I N3YYeHUI.



TennoBoe nBwkenue. TemmoBoe paBHOBecue. Temmeparypa. Buyrpennsst sHeprus. Pabora u
teronepenaya. TernonpooaHocTs. KonBekuusa. Mzmyuenue. [lpumMeps! Temnonepenauu B Ipupose u
texHuke. KonudecTBo TemiaoThl. YjaenpHas TeIUIOEMKOCTh. PacdeT KoiaudecTBa TEIUIOTHl MpU
TeruiooOMeHe. YienbHasi TEIUIOTa CTOPaHUsl TOIUIMBA. 3aKOH COXPAHEHHS M MPEBPAICHHS SHEPTrUU B
MEXaHUYECKUX M TEIUIOBBIX mpoueccax. [lnaBieHune u oTBepJeBaHUE KPUCTAJUIMYECKUX Tell. Y IeibHast
teryiota ruiaBienus. Mcnapenue u konaeHcanus. Kunenue. 3aBUCHUMOCTbD TeMIEpaTypbl KUIEHUS OT
JMaBieHUs. YJenbHas TeIuioTa mnapooOpa3oBanus. BnaxnocTs Boznyxa. OObsicHEHHE HW3MEHEHUSs
arperaTHOrO COCTOSIHUSI BELIECTBA HAa OCHOBE MOJIEKYJSPHO-KMHETUYECKHX MpEICTaBIeHUU. Paboma
eaza npu pacwupenuu. IlpeoOpazoBaHue >HEPrUM B TEIUIOBBIX MAalIMHAX. J[BUraTelb BHYTPEHHETO
cropanus. [lapoBas typ6una. KIIJI teruioBoro aBuraress. Dxosocuueckue npobiemvl UCHONbI0BAHUS
MeNn08bIX MAUUH.

3J1€KTp0MaFHHTHLIe ABJICHUA

Onexrpuzanus ¢usndeckux Ten. J[Ba poja aneKkTpuuyecKuX 3apsanoB. BzaumopeiictBue
3apsKEHHBIX Tell. J[eTMMOCTh AJIEKTPUYECKOro 3apsiia. DJIEKTPOH. 3aKOH COXPaHEHMsI 3JIEKTPUUECKOI0
3apsiga. [IpoBOOHMKHM, IUANEKTPUKM U IOJYNPOBOJHUKU. ODJEKTPOCKOIN. OJIEKTPUYECKOE IO0JE Kak
ocoObrii  Bug wmartepun. Ctpoenue artoma. Hanpsowcennocmv 2nekmpuueckoco noas. JleicTBue
JIEKTPUYECKOTO IMOJII Ha dJeKTpudeckue 3apsabl. KonaeHcarop. DHEprus 3JIEKTPUYECKOro IOJIs
KOH/JIEHCATOopa.

Onexrpuueckuid ToK. IcTOUHMKH TOKa. DJIEKTpUYecKas LIeTb U ee cocTaBHble yacTU. Hanpasnenue u
NEHCTBUS dBJeKTpuueckoro Toka. Hocurenu snexkTpuueckux 3apsiioB B Mertawiax. Cuila Toka.
ONEKTpUYECKOe  HANpsDKEHHE.  ODJEKTPUUECKOE  CONPOTHBJICHME  IPOBOAHMKOB.  EnMHMIBI
COINPOTHUBIICHUS. 3aBUCUMOCTb CHJIBI TOKA OT HampsbkeHus. 3akoH Oma ajis ydacTka Lenu. Y JelbHOe
conporuBienue. Peocratsl. IlocnenoBarenbHoe W mMapajulebHOE COEIMHEHHE NPOBOJHHMKOB. Pabora
IEKTPUYECKOT0 IOJIA 0 IEPEMELICHUIO JJIEKTPUYECKUX 3apsA0B. MOIIHOCTh AJIEKTPUYECKOrO TOKa.
HarpeBanue npOBOAHMKOB D3JIEKTPUYECKMM TOKOM. 3akoH JDxoyms—IJleHna. Onexrpuueckue
HarpeBaTesIbHbIE U OCBeTHTeNbHble MpHOOpbl. KopoTkoe 3ambixanue. [IpaBuna Oe3omacHocTH mpu
pabote ¢ 3eKTponpudopamH.

OmneiT Opcrena. MarautHoe nosje. MHAyKIMs MarHUTHOTO Mojs. MarHUTHOE Moje MpsIMOTo TOKa.
MaruauTtHoOe nosie KaTylku ¢ TOKOM. [IocTossHHbIE MarHUTBI. MarHUTHOE 10JI€ MOCTOSIHHBIX MarHUTOB.
MarnutHoe monie 3emnu. B3aumoneiictBue MarHuToB. JleMiCTBME MarHMTHOTO TOJISI HA MPOBOJHHUK C
TOKOM. OJIEKTPUYECKMH paBurareiab. OJHOPOIHOE M HEOJHOPOAHOE MarHuTHoe moxue. IlpaBuio
OypaBunka. OOHapyK€HHE MarHUTHOrO MoJjis. JleficTBME MAarHUTHOIO MOJS HAa MPOBOJAHMUK C TOKOM U
JBUKYLTYIOCS 3apsKeHHYI0 yactuly. Cuna Amnepa u cuna Jlopenya. IlpaBuiio neBoit pyku. MarHuTHbIN
notok. OnbiTel Papanes. DnekTpoMarHuTHast MHAYKIUsA. Hanpasienne nHAyKIIMOHHOTO ToKa. [IpaBuio
JleHua. fIBnenune caMOMHIYKIU Y.

OnexktpoMaruuTHble KojeOanusa. KonebartenbHblii koHTyp. Ilepemennwnii Tok. ['enepatop
nepeMeHHoro Toka. IIpeoOpa3oBaHusi 3Hepruum B 3ieKTporeHeparopax. Tpancdopmatop. Ilepemaua
JJIEKTPUYECKOM DHEPrMM Ha PACCTOSHHUE. OJEKTPOMArHUTHOE IOJIe. OJEKTPOMATHUTHBIE BOJIHBI.
CKopocTh pacnpocTpaHEHMsI 3JEKTPOMAarHUTHBIX BOJIH. BiMsHME 3JIEKTPOMAarHMTHBIX W3JIY4EHHH Ha
KUBble oOpraHu3mbl. [lomydeHue SIEKTpOMArHUTHBIX KoseOaHuil. [IpuHIMOBI  paguocBA3M U
TEJIEBUICHUS.

DnekTpomMarouTHas mnpupoja cBera. Ckopocte cBeta. Mcerounuku cBeta. [IpsMonuueriHoe
pacripocTpaHeHue csera. OTpaxkeHHe cBeTa. 3aKOH OoTpakeHHs cBeta. [Imockoe 3epkano. M3obpaxenue
npeamera B 3epkaiie. [Ipenomiienne cera. 3akoH mpenomiieHus cBera. JImH3bl. DOKyCHOE pacCTOsIHUE
auH3bl. Onrtudeckas cuia JuH3bl. V300paskeHus, naBaeMble JUH30M. [71a3 Kak onTHYecKas CUCTeMa.
OnTuueckue npudopsl. [Ipenomnenne ceeta. [lokazarens npenomnenus. Jucnepcus cera. Lisera ten.
Crnextporpad 1 cnekTpockor. TUIbl ONTHYECKUX CHEKTPOB. CnekmpanbHblli aHaNU3.

KBaHTOBBIE SIBJIeHUS
Crpoenue aromoB. [lnanerapHas mozaens atoma. [lornomienre U UcyckaHUe CBETa aTOMAaMH.
[TpoucxoxaeHune TMHEHYaThIX crieKTpoB. OnbITel Pe3epdopaa.
PannoakTHBHOCTh Kak CBUACTEIBCTBO CIIOKHOTO CTPOCHHS aromMoB. Anbda-, Oera- U TraMma-
u3ny4yeHus. PannoakTuBHble npeBpalleHusl aTOMHBIX aep. CoxpaHeHue 3apsiioBOr0 U MacCOBOTO UHCE
npu saepHbIX peakuusax. [lepuoa momypacnaga. 3aKkoH paauoaKTUBHOTO pacnaaa. JKCIEepUMEHTaIbHbIE



METOJIbI uccaenoBanus yacTull. [[poTOHHO-HEUTpOHHAsT MOJENb Anpa. PU3NYECKUI CMBICI 3apsI0BOTO
u MaccoBoro uncen. M3oronsl. [IpaBuna cmemenus st anbga- u 6era-pacnana npu SACPHBIX PEAKIIHIX.
OHeprus cBa3u yactull B sanpe. Jlenenue sigep ypana. llemnas peakuus. SnepHas sHepreTuka.
DKkonoruyeckue npodsieMsl paboThl AaTOMHBIX AJIEKTPOCTaHLUH. Jlo3umerpust. BnusiHue paanoakTHBHBIX
M3JIy4€HHI Ha )KUBbIE Opranu3Mel. TepmosiaepHas peakuus. Mictounuku s3ueprun ConHia v 3Be3/1.

Crpoenue u 3BoJronus Beesrennoi

['eonienTpuyeckast U reJMoLeHTpuYecKas cucteMbl Mupa. CoctaB, CTPOCHUE U MPOUCXOKICHUE
ComneuHoi cucteMbl. duzndeckas npupoaa HeOecHbIX Tea CoiHeuyHOW cucTeMbl. [lmaHeThl U Masbie
tena ConmueyHoit cuctemel. Ctpoenue, uznyuenue u sBostonus CosHia u 38e371. CTpoeHue U 3BOJIIOLHS
Bcenennoit. ['unote3a bosbiioro B3pbiBa.

JlabGoparopHblie padoThI

o OrmpeneneHue LEHbI EIeHUS U3MEPUTENBHOTO prudopa.
o l3Mepenue pazMepoB MajbIX TEIl.
o l3MepeHue Macchl Tella Ha PbIYaXKHBIX BECax.
o U3mepenue odbema Tena.
o OmnpeneneHue WIOTHOCTH TBEPAOIO TENA.
o ['pagyupoBanue NpyXUHbI U U3MEPEHUE CUJT TUHAMOMETPOM.
o BpIsicHEeHHE 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT IIOIIAINA COIPUKACAIOLIUXCS TEN U
IPHKUMAIOIIEH CUJIBI.
o OmnpeneneHue BBITAIKUBAIOMIEH CUIIbI, IEHCTBYIONIEH HA MOTPYKEHHOE B )KUAKOCTH TEJIO.
o BbIsICHEHUE YCIOBUI IUIABaHUA TEJIA B )KUAKOCTH.
o BrisicHeHue ycnoBus paBHOBECHS pblyara.
e Onpenenenue KIIJ[ mpu noxseme Tena mo HaKJIOHHOM TIOCKOCTH.
o OmnpeneneHue KOIMYECTBA TEIUIOTHI IPYU CMEUIMBAHUU BOJIbI pa3HOU TeMIIepaTyphl.
o Omnpenenenue yneabpHON TEIUIOEMKOCTH TBEPIOTO Tea.
o OmnpeneneHue OTHOCUTENBLHOM BIQXXHOCTH BO3/1yXa.
o (COopka dJeKTpUUYECKOM EMU U U3MEPEHUE CUJTBI TOKA B €€ Pa3IMYHBIX y4acTKaxX.
o l3MepeHue HanpsKEHUsS HA PA3IMYHBIX YUACTKAX AJIEKTPUUECKOM 1enH.
e V3MepeHnue cuibl TOKA U €r0 PEryJIMPOBAHUE PEOCTATOM.
o l3MepeHue conpoTUBIIEHUS MPOBOAHUKA TPU MIOMOIIN aMIIEPMETPA U BOJIBTMETPA.
e l3mepeHune MOLIHOCTH U pabOTHI TOKA B ANEKTPUUYECKON JamIIe.
o (COopka 2JIeKTpOMarHuTa U UCIIBITAHNE €T0 ICHCTBUA.
e H3ydeHue >71€KTpUUECKOTO IBUTATENSI TOCTOSTHHOTO TOKA (Ha MOJCIIN).
e l3yueHue cBOWCTB U300paKEeHH B TNH3AX.
e HccnenoBanue paBHOYCKOPEHHOTO JIBM)KCHHS 0€3 Ha4allbHON CKOPOCTH.
e l3MmepeHue ycKopeHHUs: CBOOOIHOTO MaICHUSI.
e HccnenoBanue 3aBUCUMOCTH MEPUOIA U YACTOTHI CBOOOTHBIX KOJIEOAHWN MAaSTHUKA OT JIJTHHBI
€ro HUTH.
e H3yueHue sBIEHUS PJIEKTPOMArHUTHON WHIYKITUH.
e HalnroneHue CrutoNIHOTO U JIMHEHYATHIX CIIEKTPOB UCITYCKAHUSI.
e H3mepeHne ecTeCTBEHHOTO paaualiioOHHOTO (OHA TO3UMETPOM.
e l3yuenwue nenenus sapa aroma ypana no gororpaduu TpEeKoB.
e l3yueHue TPEeKOB 3apsHKEHHBIX YACTHII IO TOTOBBIM (poTOTpadusim.



TemaTnyeckoe ni1aHMNpoBaHue
7 knacc (68 4, 2 4 B Hegenw)

OcHOBHOE co/iep:KaHue

OcHoBHBIE BH/IbI Y4eOHOIi 1esITeIbHOCTH

@Du3MKa U ee POJIb B MO3HAHUH OKPY:KAIOLIEro
mupa (4 4)
®u3nka — Hayka o npupoze. Pusnueckue siBie-
HUS, BEIIECTBO, Telo, MaTepusi. Puzndeckue
cBoiicTBa Tesr. OCHOBHBIC METO/IbI U3YUCHUS, UX
pasnuyue.
IlonsaTre o GpusnyecKoil BeMHMINHE.
MexnyHaponHas cucreMa equnuL. IIpocreiimune
U3MepUTenbHbIe TPpUOOpEI. LleHa gencHus nIKabl
npudopa. HaxoxaeHne norpenrHocTH H3MEePEeHHSL.
CoBpeMeHHbIe TOCTIKEeHNS HayKh. Pois Ghu3nkn
Y YUYCHBIX HAIICH CTPaHbI B PA3BUTHH
TEXHUYECKOTo Iporpecca. BiusHue
TEXHOJIOTHUYECKUX MTPOIECCOB Ha OKPYKAIOIIYIO
cpeny.
Jlabopamopnas paboma
Omnpe/eneHre MEeHbl JeNeHUs H3MEPUTEINBHOTO
npudopa.

Tembl npoexmos
«Dusnueckre TpuOOPH BOKPYT HACY,
«Du3nyecKue SIBICHUS B XyI0KECTBEHHBIX
npousseneHusx (A. C. Ilymxkuna, M. 10.
JlepmonToBa, E. H. Hocosa, H.A. Hekpacosa)»,
«HobeneBckue maypeaTsl B 001aCTH (PU3UKID)
(Bo3MoskHBIE OPMBI BHITIOHEHHUS: TOKIA],
COITPOBOXK/IAEMBIN MIPE3CHTALINEN, KOMITBIOTEPHAS
aHuMarnws, Tabmuia, pedepar, KpoccBop/I,
(hoToanpOOM, U3rOTOBIIEHUE MOJEITH, MaKeTa,
MIPHUCIIOCOOJICHUS, TOATOTOBKA POJICBOM MIPHI,
BUKTOPHHBI, ACMOHCTpAaLVA OHBITOB.)

+ OOBACHATH, ONMUCHIBATH (YM3UICCKUE
SIBJICHUS, OTJINYATh (PU3UUECKUE SIBICHUS OT
XUMHYECKHUX;

*  TIPOBOIUTH HAOIOACHUS (PH3UICCKUX
SIBIICHUH, aHATM3UPOBATh U KIacCU(DUIINPOBAThH
ux;
*  pa3nuy4aTh METOJIbl M3Y4YCHUS (PU3HKH;

*  H3MEpSTh PACCTOSHHUS, TIPOMEKYTKH
BPEMEHH, TEMIICPATYPY;

+ 00pabatbIBaTh pe3yabTaThl H3MEPEHUH;

*  TMEepeBOJUTH 3HAYCHUS (PU3NICCKUX BEJIMYHH B
CH;

* BBIACIIATE OCHOBHBIC 3TAIlbl PA3BUTUA
(U3NYeCKOi HAYKU M Ha3bIBATh NMCHA
BbIAAIOIINUXCA YYCHBIX,

*  ONpEAeNsTh LeHY ACTCHHUS IIKaJIbI
HU3MEPUTENHLHOTO MPHOOopa;

*  MPEICTaBIATh PE3YNIbTAThl U3MEPEHUIT B
BUJIC TAOJIHII;

*  3amuChIBaTh PE3yNIbTAT U3MEPEHHSI C YIETOM
MOTPEIIHOCTH;

+ paboTaTh B TPYIIIE;

*  COCTaBJIATH IUIaH MPE3eHTALUH

IlepBoHayanabHbIE CBEIEHHS O CTPOECHUH
BemecTna (6 4)

[Ipencrasnenus o crpoeHnn BemecTBa. OTBITHL,
MTOATBEPIKAAIONIIE, YTO BCE BEIIECTBA COCTOAT U3
OTAENbHBIX YacTull. MoJekyna — MeJlbuaifiast
YyacTHIIA BellecTBa. Pa3mepbl MOeKyIl.
Juddy3us B KUAKOCTAX, Ta3aX U TBEPIBIX TENAX.
Css13b ckopocTy AudPy3un U TeMIepaTypsl Tena.
DU3NYECKUI CMBICIT B3aUMOJIEUCTBUS MOJIEKYJI.
Cyl1ecTBOBaHME CHJT B3aUMHOTO TIPUTSHKCHUS U
OTTaJIKWBaHUS MOJEKYJ. SIBIIeHuEe CMauyuBaHUS U
HECMauMBaHUs TEJl.

ArperatHble cocTosTHUS BemecTBa. OcoOeHHOCTH
TPEX arperaTHbBIX COCTOSTHUI BEleCTBa.
OOBsCHEHHE CBOUCTB T'a30B, )KUAKOCTEH U
TBEPJIBIX TEJI HA OCHOBE MOJICKYJIIPHOTO
CTPOCHHSI.

3auem

1o Teme «IlepBoHaYaIbHBIC CBEICHUS O CTPOCHUU
BEIIIECTBAY.

Jlabopamopuas paboma 2. IamMepenue pasmepoB
MAaJIbIX TEI.

Temwvl npoexmos

«3apokICHUE U PAa3BUTHE HAYYHBIX B3TJISAI0B O
CTpoeHMH BeliecTBay», «Iuddysus Bokpyr Hacy,

o OOBSCHATH OIIBITHI, TOATBEPKAIOIINE
MOJIEKYJIIPHOE CTPOCHUE BEIIIECTBA, OIBITHI 10
00HAPYKEHHIO CHIT B3AUMHOTO TIPUTSDKEHUS U
OTTAJIKMBAHUS MOJICKYJ;

o OOBACHATH: (PU3NUECKUE SBICHUS HA OCHOBE
3HAHWH O CTPOEGHUH BEIIECTBA, OPOYHOBCKOE
JIBIDKEHHE, OCHOBHBIC CBOMCTBA MOJICKYII,
spieHue MU y3un, 3aBUICUMOCTh CKOPOCTH
npotekanus 1upHy3uu OT TeMIIEpaTyphl Tea;

e  CXEMAaTHYECKH M300pakaTh MOJEKYJIbI BOBI

Y KUCJIOPO/a;

e  CpaBHMBATH pa3MePbl MOJICKYJ Pa3HbIX

BEIIECTB: BOJbI, BO3IYXa;

e  AHAIM3HWPOBATH PE3YJIHTATHI OMBITOB 11O

JIBHOKCHHIO MOJICKYI U auddy3uu;

e PHUBOIHUTH IPUMEPHI AUPPY3HUH B

OKPYKAOIIEM MHPE, PAKTHIESCKOTO

WCTIOJTb30BAHUS CBOMCTB BEIIECTB B PA3TUYHBIX

arperaTHbIX COCTOSIHUSAX;

e HaOIIIOJIATh U UCCIICJOBATH SBICHUC

CMa4MBaHUs U HECMAaYMBaHUS Tell, OOBSICHATH

JIAHHBIC SBJICHUS HA OCHOBE 3HAHUI O

B3aUMO/ICHICTBUN MOJIEKYT;

e  JIOKa3bIBaTh HAMYHC PA3IIUYUS B

MOJICKYJISIPHOM CTPOSHHHU TBEPJIBIX TEI,




«Y nuBUTENBHBIE CBOMCTBA BOJIBI»

JKHJIKOCTEH M ra3oB;

e  TIPUMCHATH MMOTYUCHHBIC 3HAHUS TIPH
pelIeHnY 3371a4;

e HW3MEpPATH pa3MEPHl MAIBIX T METOIOM
PSAIIOB, pa3InYaTh CIIOCOOBI M3MEPEHUS Pa3MEPOB
MaJIbIX TEI,

e  MPEJACTABIATH PE3yJIbTaThl H3MEPEHUI B
BHUJIE TaOJIMIL;

e  paboTath B IpyIe

B3aumopeiictBue Tes (23 u)

Mexanuueckoe aBuxxeHue. TpaekTopus
JIBUKCHHS Tea, MyTh. OCHOBHBIE €IUHUIIBI TTYTH
B CU. PaBHOMEpHOE 1 HEPAaBHOMEPHOE
nBrkerne. OTHOCUTENFHOCTD IBHKEHHSL.
CKopocTh PaBHOMEPHOTO U HEPABHOMEPHOTO
JIBUKCHHSI. BEKTOPHBIC U CKaISpHBIC (PU3NYCCKHEC
Benu4uHBL. OmpenencHue CKOPOCTH.
OnpeaeneHue NyTH, IPOUIECHHOTO TEJIOM IpU
PaBHOMEPHOM JBHXKECHUU, 1O (POpMyIie U ¢
noMoIIbio rpadukos. HaxoxaeHue BpeMeHH
JIBUKCHHUS TEI.

SBnenue unepuu. [IposiBneHue sBiIeHUsA
WHEPLUH B OBITY M TeXHUKE. 3MeHeHe
CKOPOCTH TeJl IIpu B3auMoeicTBuu. Macca.
Macca — mepa uHepTHOCTH Tena. MHepTHOCTh —
cBoMCTBO Tena. OnpenencHne Macchl Tea B
pe3ynbTaTe ero B3auMOJICHCTBUS C IPYTUMHU
TellaMU. BeIsICHeHHE yCIOBUM paBHOBECHS
y4eOHBIX BecoB. [ImoTHOCTD BeliecTsa.
M3meHeHne TUIOTHOCTH OAHOTO U TOTO XK€
BEIIECTBA B 3aBUCUMOCTH OT €0 arperaTHOro
cocrosiHU. Omnpe/ieneHrne Macchl Tea 1o ero
00beMY U TUIOTHOCTH, 00BbEMa TeJia 10 €ro Macce
Y TUTOTHOCTH.

W3meHeHne cKopoCTH Tela MpH IEHCTBUH Ha HETO
npyrux ten. Cuna — npuIrHa U3MEHEHUS
CKOPOCTH JIBUKCHUS, BEKTOPHAs QU3nUecKas
BenmunHa. ['padmyeckoe n300pakeHUE CHIIBL.
Cuna — Mepa B3aumozeiicTeus Ten. Cuna
TsoKecTH. Hanmuare TSToTeHUs MeXIy BCEMHU
TelaMH. 3aBHCUMOCTb CHITBI TSDKECTH OT MACChl
tena. CBoOOHOE MaieHue Ten. Bo3HHKHOBEHUE
CHJIBI yIpyTocTH. [Ipupoma cuisl ympyrocTu.
ONBITHBIC TTOATBEPKIACHUS CYIIIECTBOBAHUS CHITBI
yopyroctu. 3akoH ['yka. Bec Tena.

Bec Tena — BekTopHas GpuMUecKas BeJIUUMHA.
Otimame Beca Teja OT CHIIH TshkecTr. Cria
TSOKECTH HA IPYTHX TUIaHETaX.

Nsyuenue ycrpoiictBa nuHamometpa. M3mepenus
CHJI C TIOMOIIIBIO TMHAMOMETpA.
PaBnonelictByromas cui. CiokeHue IByX CUil,
HaTPAaBICHHBIX IO OJHOM MPSMOW B OJTHOM
HaIpaBJICHUH U B IPOTHBOIIOIOKHBIX.
I'paduueckoe n300pakeHe paBHOICHCTBYOMIEH
nByx cuil. Cuna Tpenus. i3MepeHue CUuibl TpeHUs!
ckonbkeHusi. CpaBHEHHE CHITBI TPEHUS
CKOJIB)KEHUSI C CHIION TPeHNS KaueHHsI.
CpaBHEHHE CUJIBI TPEHUS C BeCOM Tena. TpeHue
nokost. Ponk Tpenus B Texauke. Crioco0b
YBEJIMYCHHS U YMEHBIICHUS TPEHUSI.

— OrnpenensTh: TPAaeKTOPHIO JBUKEHUS TeENa,;
TEJ0, OTHOCUTEIIBHO KOTOPOTO MPOUCXOAUT
JBUKEHHE; CPEHIOI0 CKOPOCTD JABM)KEHUS
3aBOJIHOTO aBTOMOOWJIS; Ty Th, IPOUCHHBIN 32
JaHHBIN IPOMEXYTOK BPEMEHH; CKOPOCTB TeJa MO0
rpaduKy 3aBUCUMOCTHU IIyTH PABHOMEPHOTO
JBUKEHHS OT BPEMEHM; TUIOTHOCTh BEILlECTBa;
Maccy Tena 1o ero 00beMy U MIIOTHOCTH; CHITY
TSDKECTH IO U3BECTHOM Macce Tena; Maccy Tela
I10 3a/1aHHOM CHUJIE TSKECTH; 3aBUCUMOCTh
M3MEHEHUS CKOPOCTH TeJla OT MPUII0KEHHOM
CHJIBI;

® JI0Ka3bIBaTh OTHOCUTEIBHOCTH JIBUKEHUS TEINA;
® DPAacCUUTHIBATh CKOPOCTH TeMa MpU
PaBHOMEPHOM M CPEIHIO0 CKOPOCTH IPU
HEPaBHOMEPHOM JIBUKEHUH, CHITY TSKECTH U BEC
TeNa, PAaBHOAECHCTBYIOIIYIO IBYX CHII,

® pa3nuyaTh paBHOMEPHOE ¥ HEpaBHOMEPHOE
JBUKCHHE;

e Tpaduuecku u300paxaTb CKOPOCTb, CUITY U
TOUKY €€ MPHI0KEHUS;

® HaXOAWTH CBA3b MEXAY B3aUMOJICHCTBUEM TEI
Y CKOPOCTBIO UX JIBHKEHHUS;

® yCTaHaBJIMBATh 3aBUCHMOCTb N3MEHEHUS
CKOPOCTH JBM)KEHUS Tella OT €r0 MACCHI;

® pa3IHyaTh HHEPLHIO U HHEPTHOCTH TENA;

® OINpPEACIATh INIOTHOCTD BEIIECTBA;

® DPACCUUTHIBATH CUITY TSKECTU M BEC TEINA;

® BBIJEIATH OCOOCHHOCTH ITUIAHET 3eMHOM
IPYIIIBI ¥ IJIAHET-TUTAHTOB (pa3iiuuue U o0Iue
CBOICTBA);

® TIPUBOJWTH MIPUMEPHI B3aNMOICHCTBUS TET,
MIPUBOJSIIETO K N3BMEHEHUIO NX CKOPOCTH;
MIPOSIBIICHUS SIBIICHUSI HHEPIUH B OBITY;
MIPOSIBIICHUSI TATOTEHUS B OKPYKAIOIIEM MUPE;
BUOB ehopMalny, BCTPEUaIOUIUXCs B ObITY;
Pa3IMYHBIX BUIOB TPEHUS;

® Ha3bIBaTh CIOCOOBI YBEIUYECHUS U
YMEHBILIEHUS CUITBI TPEHUS;

® DPACCUUTHIBATH PABHOJAEHCTBYIOLIYIO IBYX CHII;
® TIEPEBOANTH OCHOBHYIO €IUHHUILY ITyTH B KM,
MM, CM, IM; OCHOBHYIO €IMHUILYy Macchl B T, T, MT;
3HAYEHHE IUIOTHOCTH U3 KI/M° B T/cM3;

® BBIpaXKaTh CKOPOCTh B KM/, M/C;

® aHAJTM3MPOBATH TAOJUYHBIC TAHHEIC;

e pPaboTaTh C TEKCTOM Y4eOHUKA, BHIACTSTD
TJIaBHOE, CHCTEMATHU3UPOBATh M 0000IIaTh
MIOJIy4YEHHBIE CBEACHHA O Macce Tena;

® IIPOBOJUTH DKCIIEPUMEHT IO U3YYECHHUIO




Konmponvuvie pabomot
mo TeMaM «MexaHndecKoe JBIKEHHEY, «Maccay,
«ITnoTHOCTH BeleCTBaY;
o TemaMm «Bec Tenay, «I"padudaeckoe
n300pakeHne cui», «CHITB,
«PaBHOZEWCTBYIOIIAA CUID».
Jlabopamophwie pabomuol
e l3MepeHue Macchl Tella Ha PhIYaKHBIX BEcax.
o U3mepenne oObeMa Tena.
e OrmpeneneHye MIOTHOCTH TBEPAOTO Tea.
o ['pagyupoBanHue NpPYy>KUHBI U U3MEPEHUE CHUII
JIMHAMOMETPOM.
. BriscHenne 3aBUCUMOCTH CUJIBI TPEHUS
CKOJILKEHUS OT TUIOLIAAN COMPUKACAIOIIUXCS TEll
Y MPUKUMAIOIIEH CUJTTBI.
Temwvl npoexmoe

«MHepuus B XKU3HU YelnoBekay, «IoTHOCTH
BelecTB Ha 3emiie U tiaHeTax CoHeYHOU
cucteMbl», «Cuna B HaluX pykax», «Be3necyuiee
TpEHUEC

MEXaHWYECKOTO JIBIKCHUS, CPAaBHUBATH OIBITHBIC
TaHHBIC;

® SKCHEPHMEHTAILHO HAXOIUTh
PaBHOACUCTBYIOMUIYIO IBYX CHJT,

® TPUMCEHATH 3HAHUS K PEIICHHIO 3a]ay;

® U3MepATH 00BEM Tella ¢ TOMOIIBIO
MU3MEPHUTENIFHOTO [IIMHAPA; TNIOTHOCTH TBEPAOTO
TeJa ¢ TIOMOIIBI0 BECOB U M3MEPUTEITHHOTO
UWINHAPA; CUITY TPEHHSI C TIOMOLIBIO
JMHAMOMETPA;

e B3BCIIMBATh TEJNO Ha YYEOHBIX BECAaX M C HX
MIOMOIIIBIO OTPENIEINATh MacCy Tela;

® TI0JIB30BATHCS PA3HOBECAMU;

® TPaayHpoBaTh NPYKUHY;

® [0J]y4aTh LKAy C 3aJaHHOW LIEHOH JeJICHUs;
® AHAJIM3MPOBAThH PE3YJITATHl U3MEPEHUH U BBI-
YUCJICHUM, J1€J1aTh BHIBOBI,

® IIPEICTaBISATH PE3yIbTATHI N3MEPEHUH 1
BBEIYUCJICHUN B BUE TAOJIMNII;

e paboTarth B rpymnme

JlaBJieHue TBepabIX TeJl, dKUAKOCTel U 1a30B
(21 )

Hasnenue. @opmyna 1Sl HAXOXKIEHUS TaBICHUSL.
Enuanter nasnenus. BeisicHeHmne crmoco6oB
W3MEHEHUS IaBJICHHS B OBITY U TEXHUKE.
[Tpu4rHBI BOZHUKHOBEHHSI 1aBIICHUS Ta3a.
3aBUCUMOCTb JaBJICHUA raza JaHHOW MacChl OT
o0bemMa 1 TemnepaTypsl. Pazmmaus Mexay
TBEPJBIMH TEJIAMU, JKUIKOCTSIMHU U Ta3aMHu.
Ilepenaya naBneHus KUIKOCTHIO M Ta30M. 3aKOH
[Tackans. Hanvune naBneHus BHyTPH JKUIKOCTH.
YBenuueHue 1aBjIeHus ¢ TITyOHMHOMN MOrpy>KeHusl.
O60ocHOBaHME PACIIONIOKEHUS TOBEPXHOCTH
OJTHOPOJTHOM KUJIKOCTH B COOOIIAFOIINXCS
COCy/Iax Ha OJTHOM YPOBHE, a )KHJIKOCTEH C
Pa3HOM IJIOTHOCTBIO — HA PA3HBIX YPOBHSIX.
YcTpoilcTBO U ACMCTBUE LUTIO3A.

AtMmocdepHoe naBieHue. BrusHue
aTMOoCc(epHOro JAaBJICHUS HA )KUBbIC OPTaHU3MBI.
SIBneHus, moATBEPKAAIONINE CYIIECTBOBAaHHIE
atMocdepHoro aasneHus. OnpeneneHre
atmocdepHoro aasineHus. Oneit Toppuyerniy.
Pacuer cuibl, ¢ koTopoii atmocepa JaBUT Ha
OKpYKaroIlue MpeaMeThl. 3HAKOMCTBO ¢ paboToi
U YCTPOHCTBOM OapoMeTpa-aHepOHIa.
Hcrnonp30BaHue €ro mMpu METEOPOIOTHUECKUX
HaOmoaeHIsIX. ATMOC(EepHOe JaBIeHHe Ha
Pa3IUYHBIX BHICOTAX.

YCeTpoMCTBO M NPUHLMIT JEHCTBUS OTKPBITOTO
KUAKOCTHOTO U METAJUTMYECKOTO MAaHOMETPOB.
IIpuHuun AecTBUS NOPUTHEBOTO KUIKOCTHOTO
Hacoca U TUApaBInYECcKOro npecca. Guznyeckue
OCHOBBI pabOTHI THAPABITUIECKOTO TIpecca.
[TpuurHBI BOBHUKHOBEHYSI BRITAIKHBAKOIIICH
cuibl. [Ipupoaa BeITaNKKBAIOMIEH CUIIBL. 3aKOH
Apxumena. IlnaBanue Ten. YciioBus MaBaHUs
TeJ. 3aBUCUMOCTD TIIyOWHBI TIOTPYKEHHUS TENa B
SKUJKOCTB OT €ro IJIOTHOCTH. Du3udeckue
OCHOBBI IIJTABaHMSI CYJIOB M BO3yXOIIJIABAHMSL.

— IlpuBOaWTE MPUMEPEHI, TOKA3bIBAIOIIIHE
3aBUCUMOCTbD JEHCTBYIOIIECH CHIIBI OT TJIOILAIN
OTIOPBI; MOATBEPKIAIOIINE CYIIICCTBOBAHUE
BBITAJIKUBAIOIIEH CHIIBI; YBETUMICHHUS TUTOIIATN
OTIOPHI JIJIs1 YMEHBIIICHUS TaBIICHIS,
COOOIIAIOIIMXCS COCYIOB B OBITY, IPUMEHEHUS
MTOPITHEBOTO )KUIKOCTHOTO Hacoca

Y THIPABIMYECKOTO TIpecca, IIaBaHus
Pa3IUYHBIX TEN U KUBBIX OPTaHU3MOB, TUIABAHUS
1 BO3TyXOIUTABAHUS;

— BBIYHUCIIATH JABJICHHE 10 U3BECTHBIM Macce

u 00beMy, Maccy Bo3ayxa, armochepHoe
JaBJICHUE, CIITy ApXuUMea, BRITATKUBAIOIIYIO
CHWITY TI0 TaHHBIM SKCIIEPUMEHTA;

— BBIpaXKaTh OCHOBHBIE €IMHUIIBI JABIICHUS B
klIa, rlla;

— OTJIMYATh Ta3bl [0 UX CBOWCTBAM OT TBEPABIX
TEN U )KUAKOCTEM;

— OOBSCHSATH: JaBJICHUE Ta3a Ha CTCHKH COCYy/Ia
Ha OCHOBE TEOPHUH CTPOCHUSI BEIIECTBA, IPUIHHY
nepeaadn JaBiIeHUS KUIKOCTHIO UK Ta30M BO
BCE CTOPOHBI OJJUHAKOBO, BIIMSHHE aTMOC(HEPHOTO
JIABJICHUS Ha )KUBBIC OPTaHU3MEBI, H3MEPEHUE
aTMOoCc(epHOTo JaBIEHUS C TTIOMOIIBIO TPYOKH
Toppudernn, u3MeHEHHE aTMOC(hEpHOTO
JIABJICHUS TI0 MEPE YBEITMUCHUS BHICOTHI HAJT
YPOBHEM MOPS, MPUINHBI TIaBAHUS TN, YCIOBHS
IJIaBaHUS CYJI0B, M3BMEHEHHE OCAJIKU CYJIHA;

—  aHaJWU3HPOBAThH PE3YyILTATHI SKCIIEPUMEHTA
10 U3YYCHUIO JTaBJICHUS T'a3a, OIBIT 110 TIepeaade
JIABJICHUS JKUIKOCTBIO, OMBITHI C BEAEPKOM
Apxumena;

—  BBIBOJIUTH (POPMYITy JIJIsl pacuera JAaBJICHHUS
JKUJIKOCTH Ha THO U CTEHKH COCya, JJIs
OnpeIeICHUS BBITATKUBAIOIICH CUITBI;

— YCTaHaBIIMBATh 3aBUCUMOCTH H3MEHEHUS
JIaBJICHHMS B )KMIKOCTH U T'a3e ¢ U3BMECHEHUEM
[ITyOUHBI;

— CpaBHUBAaTh aTMOC(EPHOE JaBJICHUE HA




Boanbiil 1 BO3yIIHBIN TPaHCTIOPT.
Kpamxroepemennvie konmponvusie pabomsi 1o
TeMe «/laBleHre TBEPAOro Teiay; Mo TeMe
«JlaBieHue B )XHAKOCTHU U Ta3e. 3akoH [Tackamsy.
3auem

o Teme «JlaBieHue TBepAbIX Tell, XKUIAKOCTEH U
ra3oB»

Jlabopamopnuvie pabomuol

8. OmpeneneHne BRITATKABAOIIEH CHITBI,
JIeHCTBYIOLIEH Ha OTPYKEHHOE B KHUIKOCTh
Teo.

9. BrIsiCHEHHE yCIIOBUH IJIaBaHUS TENA B
SKUJIKOCTH.

Temwvl npoexmos

«Taituer naBnenus», «Hyxna au 3emire atmocde-
pa», «3aueM HYKHO U3MEPSATH JaBICHUEY,
«BpITankuBaromas cuiay

Pa3NIUYHBIX BBICOTaX OT IIOBEPXHOCTHU 3eMIIy;

— Ha0JII0AATh OIBITHI 10 U3MEPEHUIO
aTMOC(EpPHOTo JaBJICHUs U JIeNaTh BHIBOIBI;

— pas3yn4aTh MAaHOMETPHI IO LETISIM
HCIOJIb30BaHMS,;

— yCTaHaBIUBATh 3aBUCHMOCTb MEKIY
HW3MEHEHUEM YPOBHS )KUIKOCTH B KOJIEHAX
MaHOMETpa U J1aBJICHUEM;

— JI0Ka3bIBaTh, OCHOBBIBAsICH HA 3aKoHe [lackais,
CYIIECTBOBaHUE BHITAIKUBAIOLICH CHIIBI, IEHCTBY-
JOIIIeH Ha TeJIOo;

— YKa3bIBaTh IPUYUHBI, OT KOTOPBIX 3aBUCUT
cwia Apxumena;

— paboTath ¢ TEKCTOM yueOHUKa,
aHAIM3UPOBATH (HOPMYITEI, 0000IIATh U AETaTh
BBIBOJIBI;

— COCTaBJISITh IJIaH TPOBEJCHHUS OIBITOB;

— TPOBOIUTH OMBITHI 10 OOHAPYKEHUIO
aTMOC(EpPHOTo JaBJICHHSI, H3MEHEHHIO
aTMOC(EpHOTO JaBJICHUS C BHICOTOM,
aHAJIM3UPOBATH UX PE3yIbTATHI

U J1e1aTh BBIBOJIBI;

— TPOBOJUTH MUCCIEA0BATENBCKHUI
9KCIIEPUMEHT: 110 OTIPEIEIICHUIO 3aBUCUMOCTH
JABJICHUS OT JEHCTBYIOLIEH CHIIBI, C
COOOMIAIOIIMMUCS COCYIaMH, aHATTM3UPOBATh
PE3YIbTAThl U A€J1aTh BBIBOJbI,

—  KOHCTPYHPOBATh NPUOOP I AEMOHCTPALIIH
THIIPOCTATHUECKOTO 1AaBJICHUS;

— H3MepATh aTMoc(hepHOE AaBICHUE C TIOMOIIBIO
OapomeTpa-aHepoua, AaBJICHUE C IOMOLIBIO
MaHOMETpa;

— TPUMEHSTh 3HAHUS K PEHICHUIO 3a]1a4;
OTIBITHBIM ITyTeM OOHAPYKHBaTh BBHITAJKUBAOIIEE
JeiCTBUE KHUIKOCTH Ha TIOTPYKEHHOE B HEE TEJO;
BBISICHUTDH YCJIOBUS, IPH KOTOPBIX TEJIO IJIABAET,
BCIIJIBIBACT, TOHET B ) KUAKOCTH,

— paboTarth B rpynme

Pa6Gora u MomtHoCTh. JHeprus (13 4)
Mexanuueckasi pabota, ee GU3NISCKUIT CMBICIT.
MomHOCTh — XapaKTepUCTUKA CKOPOCTH
BBITIOTHEHUsI Pa0oTHL. [IpocThie MeXaHU3MBEI.
Peruar. Ycnosus paBHOBecus pelyara. MoMeHT
CHJIBI — (pr3MdecKast BETUINHA,
xapaxkTepusyroias aericreue cuisl. [IpaBuio
MOMEHTOB. Y CTPOMCTBO U ACUCTBUE PhIYaXKHBIX
BECOB.

[ToBYKHBINM U HETIOABYKHBINA OJIOKHM — MPOCTHIE
MeXaHu3Mbl. PaBeHCTBO paboT npu
WCITOJIb30BAaHUM TIPOCTHIX MEXaHU3MOB. «30J10TOE
npaBuiIo» MexaHuku. LIeHTp TspkecTH Tena.
Lentp TsOKECTH pa3IUYHBIX TBEPBIX TEIN.
Cratuka — pazien MeXaHuKH, U3y4Jaroii
YCJIOBHSI PABHOBECHS TE€J. Y CJIOBHUSI paBHOBECHS
TEI.

ITonsTre o mone3no# u moaHoU padore. K1
MexaHm3Ma. HakiioHHas mIocKoCTb.
Onpeaenenue KIIJ] HakTOHHON MIOCKOCTH.
Oueprus. [loTeHnnansHas 3Heprusi. 3aBUCUMOCTD
MOTEHIMAIBHOM HEPruu Teja, MOAHSATOrO Hal

— BpIIncnaTe MexaHu4eckyro padoTy,
MOIIHOCTH 0 U3BECTHOM paboTe, IHEPTHUIO;

— BBIPAYKaTh MOIIHOCTH B PA3INYHBIX €TUHUIIAX;
— OMpeAensaTh YCIOBUS, HEOOXOUMBIE JIJIS
COBEPIICHN MEXaHWYECKOH pabOThI; IJIeU0
CHWJIBI; IIEHTP TSHKECTH TUIOCKOTO TENa;

—  aHaJIU3UPOBATh MOUIHOCTU Pa3IUUYHBIX
MIPUOOPOB; OTBITHI C TIOIBIKHBIM U
HermoABMXHBIM Omokamu; KITJI pa3muaabix
MEXaHU3MOB;

— MPUMEHSTH YCIOBUS PAaBHOBECHS pblyara B
MPAKTHYECKUX IEISIX: TOABEM U TIEPEMEIICHHE
rpysa;

— CpaBHUBATH JCHCTBUE MOJBUKHOTO U
HEMOJIBMYKHOTO OJIOKOB;

— YCTaHaBIIMBATh 3aBUCUMOCTH MEKIY
MeXaHUYeCKoH paboToi, CHUIION 1 PO IeHHBIM
IyTeM; MEXIy pabOTOH 1 PHEPTHUCH;

— TPUBOAMTH MPUMEPHI: WITIOCTPUPYIOLIHE,
KaK MOMEHT CHUJIbI XapaKTEepU3yeT JeHCTBUE
CHWJIBIL, 3aBUCSIIEE U OT MOAYJIS CHIIBL, U OT €€
ieya; IpUMEHEeHHs HEMOIBHKHOTO 1




3emJiel, OT €ro0 MacChl ¥ BHICOTHI MOABEMA.
Kunerndeckas sneprusi. 3aBUCIMOCTh
KHUHETHYECKOU PHEPTUU OT MACCHI TeJla U €T0
ckopoctu. Ilepexon 0JHOTO BHIa MEXaHUYECKOU
SHepruu B apyroi. Ilepexosn sHepruu OT 0JHOTO
Tena K APyromy.

3auem mo TeMe «PaboTa M MOIITHOCTH. DHEPTHUD».
Jlabopamophuvie pabomuol

10. BriscHeHME yCIOBHSI pABHOBECHUS phluara.

11. Omnpenenenue KIIJ mpu mogseme Tena mo
HAKJIOHHOM MJIOCKOCTH.

Temwvl npoexmos

«Popryaru B OBITY ¥ )KUBOW Ipupoiey, «/laiite MHe
TOYKY OIIOPHI, U 51 TOTHUMY 3EMITIO)

MOJIBMYKHOTO OJIOKOB HA TIPAKTHKE; Pa3IMIHBIX
BUJIOB PaBHOBECHS, BCTPEUAIOIIUXCS B OBITY; TEI,
00J1aIafOIMX OTHOBPEMEHHO M KHHETHYECKOU, U
MOTEHIMAIBHOMN SHEPTUeH; mpeBpaleHUs
SHEPTUU U3 OJTHOTO BUJIA B IPYTOM;

— paboraTh ¢ TEKCTOM yueOHMKa, 00001IaTh 1
JIeNIaTh BBIBOJIBI,

— yCTaHaBIHMBATh OIBITHBIM ITyTEM, YTO
noJie3Hast paboTa, BHIMOJHEHHAS C TIOMOIITBEO
MPOCTOr0 MEXaHW3Ma, MEHBIIIEC MTOJTHOW; BH]]
paBHOBECHS IO U3MEHEHUIO MOJIOKEHHUS TICHTpPa
TSODKECTH Tela;

— MPOBEPATH OMBITHBIM MTyTEM, TIPH KAKOM
COOTHOILICHHUH CUJI M MIX IIJIeY PblYar HaXOIUTCS B
PaBHOBECHH; TIPABUIIO MOMEHTOB;

— paboTaTh B TPYIIIE;

— TPUMEHSTH 3HAaHHS K PELICHUIO 337134,

— JIEMOHCTPUPOBATH MPE3CHTAIUH;

— BBICTYIIATh C JIOKJIAJaMHU;

— y4acTBOBaTh B OOCYXJICHUH JIOKJIAJIOB U
Npe3eHTalun

PeszepBHoe Bpems (1 1)

8 Kknacc(68 4, 2 4 B Hepenw)

OcHOBHOE COACpPKaHuEC

OcHOBHbBIE BHUbI y‘leﬁHOﬁ JACATCJIbHOCTH

TenjioBble siBjaeHUus (23 1)

TemnoBoe asmwxenne. OCOOEHHOCTH ABMIKEHHS
MouteKyJl. CBsI3b TEMIIEPATYPHI TEIA U CKOPOCTH
JIBUDKEHUS €0 MOJIEKYJI. JIBUKEHUE MOJIEKYII B
razax, )KUJIKOCTSIX M TBEPJBIX Tejax.
IIpeBpalieHue sHEPTUM TeJIa B MEXaHUYECKHUX
npoueccax. BHyTpeHHss 3Heprus Tena.
YBenuueHue BHYTPEHHEN SHEPrUU Tella MyTeM
COBEpIIICHHS paOdOTHI HaJl HUM HITH €€
YMEHBITICHUE TIPU COBEPIICHUN PAOOTHI TEIOM.
M3meHeHne BHYTpEHHEN SHEPrUU TeNa MyTeM
Teruionepeaayu. TemionpoBogHOCTh. Pasnuane
TEIJIONPOBOAHOCTEMN Pa3IMYHBIX BEIIECTB.
KouBekiug B xUaKOCTIX U razax. OObsIcHEeHHE
KOHBeKIuH. [lepeaya s3HEPrUun U3 TyUYCHHUEM.
Oco0EHHOCTH BHIOB TEILIONEPEIAUH.
KonnuectBo Tennortel. EnuHUIB KOTHYecTBa
TEIUIOTHI. Y ACIbHAS TEINIOEMKOCTD BEIICCTBA.
dopmyna 1 pacyeTa KOJIUYeCTBa TeTUIOTHI,
HEO0OXOMMOTO JUTsI HArpeBaHUS Tella WTH
BBIJIETIIEMOT0 UM TP OXJIAXKAEHUHU. Y CTPOUCTBO
Y IPUMEHEHUE KaIOPUMETPA.

TomnauMBO KaK UCTOYHUK SHEPTUU. Y JesIbHas
TEII0Ta Cropanus Tormiuea. @opmyna st
pacuera KOJIM4eCTBa TEIJIOTHI, BBIAEIAEMOrO IIPH
CTOpPaHUU TOIIMBA. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPIHH.

IIpeBparnienue MeXaHUYECKON YHEPTUU BO
BHYTpeHHIO0. [IpeBpaliieHue BHyTpeHHEH
SHEPTHH B MeXaHW4IecKyro. CoXpaHEHHUE YHEPTHH
B TEIUIOBBIX MpoIleccaxX. 3aKOH COXPaHCHUS U
MIPEBPAILCHNS YHEPTUH B IPUPOJE.

— Paznnuate TeNnnoBbIE SBJICHUS, arperaTHbIE
COCTOSIHMSI BEILIECTBA,

—  aHaJIU3HPOBATh 3aBUCHUMOCTb TEMIIEPATYPHI
TeJa OT CKOPOCTH ABUXKECHUS €r0 MOJIEKYJI,
TaOJIMYHBIE JaHHBIE, rPaUK IUIABICHUS U
OTBEPJICBAHMUS;

— HaOJI0/IaTh M UCCIIEIOBATH MPEeBpaIlleHHe
SHEPTUH TENa B MEXAaHWYECKUX MPOLECCAX;

— TPUBOAMTB NPHUMEPHI: PEBPALLEHUS SHEPTUU
IIpY TIOJbEME TEJIA U IIPH €0 MaJICHUH,
MEXaHWYECKOW SHEPTUH BO BHYTPEHHIOIO;
M3MEHEHUS BHYTPEHHEH SHEPTHH TeJla IyTEM
COBEpIIEHHS paOOTHI U TEIUIONEPEIAuH;
TEIIONEpEJaut IyTEM TEILUIOIPOBOAHOCTH,
KOHBEKLUU U U3IyYEHUS; IPUMEHEHUA Ha
MIPAKTUKE 3HAHUH O Pa3IuYHON TEIUIOEMKOCTH
BEILECTB; KOJIOTNYECKU YHCTOIO TOIUINBA;
MOATBEPKAAIOIIUE 3aKOH COXPAaHEHUS MEXaHUYE-
CKOH 9HEpruy; arperaTHbIX COCTOSIHUN BEIIECTBA;
ABIIEHUH MTPUPOJIBI, KOTOPBIE OOBICHSIOTCS KOH-
JleHcaluel napa; UCIoIb30BaHUS SJHEPTUH, BbIJIE-
JI1eMOM ITPH KOH/AECHCAIIMHU BOASHOIO Napa; BIHsI-
HUS BIAKHOCTH BO3/AyXa B OBITY U I€ATEIHHOCTH
yenoBeka; npuMmeHenust JIBC Ha npakTuke;
MIPUMEHEHUS TapOBOH TYPOMHBI B TEXHUKE;
IIPOLIECCOB ILIABICHUSA U KPUCTAIIIN3ALUN
BEILIECTB;

—  OOBACHATH: U3MEHEHUE BHYTPEHHEH SHEPTUU
TeJa, KOrja HaJ HUM COBEPIIAIOT padoTy Win
TEJIO COBEPILACT PabOTy; TEMJIOBBIE SIBICHUS Ha
OCHOBE MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH;
(U3NUECKUil CMBICI: yASIBHON TEINIOEMKOCTH




ArperaTtHble cocTOsIHUS BellecTBa. Kpucrannnye-
ckue Tena. [ImaBieHne u oTBepaeBaHMe.
Temnepatypa mnasnenus. ['paduk mnasnenus u
OTBEpACBaHUS KPUCTAIUIMUECKUX TeIl. Y eTbHAS
TerutoTa rmiaBieHus. OObsICHEHHE TIPOIIECCOB
TUIaBJICHUS M OTBEPACBaHMUS HA OCHOBE 3HAHUU O
MOJIEKYJIIPHOM CTPOCHMHU BeliecTBa. Gopmyna
JUTSL pacueTa KOJMYeCTBa TETJIOTHI,
HEOOXOAMMOTO JIJIs1 TUTIABJICHUS Tella W
BBIICJIAIONIETOCS IPU €ro KPUCTAIU3AIIH.
ITapoo6pa3zoBanue u ucnapenue. CKOpocTh
rcnapenusi. HachIeHHbIN 1 HEeHACHIIIEHHbIN
nap. Konaencauus mapa. OcobeHHocTH
MPOLIECCOB UCTIAPEHUS U KOHICHCAIUH.
[Tornomienne sHEPTUH MIPH NUCTIAPEHUH KUIKOCTH
Y BBIJICJICHUE €€ TIPU KOHJICHCAIIUH Hapa.
[Ipouecc kunenus. [locTOSHCTBO TeMIiepaTyphl
MIPY KUIIEHUU B OTKPBITOM cocye. dusnueckuit
CMBICT YAETHFHOU TETUIOTHI MapooOpa3oBaHus U
KOHJIeHcaIuu. BraxxHocTs Bo3ayxa. Touka pockl.
Crioco0sI ompeiesieHrst BIaKHOCTH BO3AyXa.
T'urpomeTpbl: KOHIEHCAITMOHHBIN U BOJIOCHOM.
Ilcuxpomerp.

Pa6ota raza u mapa npu pacmupeHuu. TemioBsie
neurareny. [[puMeHnenne 3aKkoHa COXpaHEeHUS H
MPEBPAILICHUS SHEPTUU B TEIJIOBBIX JIBUTATEISIX.
YCTpOHCTBO M IPUHITUIT JSUCTBUS ABUTATENS
BHyTpeHHero cropanus ([IBC). Dxomornueckue
po0JIeMBI TP KCToap30Banuu JIBC.
YeTpoicTBO M IPUHLMI IEHCTBUS TApOBOU
Typounsl. KI1J] TermoBoro aBuraress.
KonmponvHole pabomul

o TeMe «TemIoBhIC ABICHUSI,

0 TeMe «ATperaTHbIe COCTOSIHUS BEIISCTBAY.
JlabopamopHnule pabomol

1. OmpezneneHue KOJIUYECTBA TEILIOTHI IPU
CMEITUBAHUU BOJBI Pa3HOM TeMIIepaTyphI.

2. OnpezeneHue yaeabHON TEII0eMKOCTH
TBEPHIOTO Teja.

3. OrmpeneneHre OTHOCUTEIHHON BIaKHOCTH
BO3/yXa.

Temwvl npoexmos

«TennoemkocTh BelecTs, Wiu Kak cBaputs siio
B OyMakHOU KacTproiey, «Hecropaemas
Oymaxka, uian HarpeBanue B orae MeHOM
MTPOBOJIOKH, OOMOTaHHOHN OyMa)KHOU MTOJIOCKONY,
«TemnnoBeie aurareny, uin Mccnenopanne
MPUHIUIA IeUCTBUS TEIUIOBOM MAIlIMHBI HA
MIPUMEPE OMBITA C AaHWIMHOM U BOJOU B CTAKaHE»,
«Bwupl Terionepenaun B ObITY U TEXHUKE
(aBuanuu, KocMoce, MeTuItnHe )», «I[logemy oHO
BCE AJeKTpu3yercs, unu MccnenoBanue siBaeHU
JIEKTPU3ALINHN T

BEIIECTBA, y/IETbHOI TEIIOTH CTOPAaHMUs TOILIHBA,
YAETHHON TETIOTHI MapooOpa30BaHuUs;
pe3yabTaThl SKCIIEPUMEHTA; IIPOLIECCHI IIABJICHUS
Y OTBEP/ICBAHHUS TeJIa HA OCHOBE MOJIEKYIIIPHO-
KHHETUYECKHUX MPEICTaBICHHIA; 0COOCHHOCTH
MOJIEKYJIIPHOTO CTPOCHUS Ta30B, KUIKOCTEH U
TBEPBIX TEJT; IOHWKEHUE TEMIIEPATyPhI
KUAKOCTH TIPU UCTIAPSHHUH; TPUHIIUT paOOTHI

u ycrpotictso [IBC;

— JKOJIOTUYECKHE MPOOIJIEMBI UCTIOIH30BAHHUS
JABC u myTn ux pemenus; yCTpouCcTBO U
TIPUHITAT paOOTHI TAPOBOU TYPOUHEL,

— KJaccu(UIMPOBATh: BUJIBI TOTLTUBA TI0
KOJIMYECTBY TEILIOTHI, BRIICISIEMOM pU
CTOpaHHU; IPUOOPHI TSI U3IMEPEHHUS BIAKHOCTH
BO31IyXa;

—  MEPEUHCIIATH CIIOCOOBI N3MEHEHHS
BHYTPECHHEH SHEpIuy;

— TIPOBOJUTH OMBITHI IO U3MEHEHUIO
BHYTPEHHEW 3HEPTUY;

— TIPOBOJUTH MCCIIETOBATEILCKAN
AKCIIEPUMEHT 10 TETLIONPOBOTHOCTH PA3TMIHBIX
BEIIECTB; 110 U3yUCHUIO IUIABJICHUS, UCTIAPCHHUSI U
KOHJICHCAIIUH, KATICHUS BOIBL;

— cpaBHUBaTh BUbI Temionepenaun; KIT/
pPa3IUYHBIX MAIIMH U MEXaHU3MOB;

— YCTaHaBIIMBATh 3aBUCUMOCTH MEXK]Iy MacCOU
TeNna U KOIMIECTBOM TEIUIOTHI; 3aBUCUMOCTh
Tpoliecca MJIaBJICHUS OT TEMIIEPATypHI TeNa,

— PaCCUUTHIBATH KOJIMYECTBO TETUIOTHI,
He0o0X0IUMOe JIJIsl HarpeBaHUs Tella WIn
BBIJIETISIEMOE UM TIPU OXJIAXKICHUH,
BEIJICIIAIONICECS MPU KPUCTAIIIN3AIINH,
HE00X0IUMOE JIJIs TIPEBPAICHUS B Iap KUIAKOCTH
JIF0001 MaccChl;

— TIPUMEHSITH 3HAHUS K PEIICHUIO 32/1a4;

— OTPEENATh U CPABHUBATH KOJITMYECTBO
TEIUIOTHI, OTAAHHOE TOpsYeld BOJIOH 1
IOJTy9E€HHOE XOJIOIHON IIPU TeTI000MEHE;

—  ONPENENATh YACIHHYIO TeTNIOEMKOCTh
BEIIIECTBA U CPABHUBATh €€ C TAOIMYHBIM
3HAYEHHUEM;

— HU3MEPSATH BIAKHOCTh BO3yXa;

— TPEACTABIATH PE3yIbTATHI OTBITOB B BUIE
TaOJINIL;

—  aHaJIU3UPOBATh NPUYUHBI MOTPEITHOCTEN
HA3MEPEHUI;

— paboTaTh B IpyrIie;

— BBICTYHAaTh C JOKJIaJAaMHU, IEMOHCTPUPOBATh
MIpe3eHTaINN

DJiekTpuYecKue saBiaeHus (29 1)
OnexTpuszanud Tea. J[Ba poga 31eKTpUIECKUX
3apsa0B. BlauMojielicTBuE OTHOUMEHHO U
Pa3HOMMEHHO 3apsSKEHHBIX TeJ. Y CTPOMCTBO

OJICKTPOCKOIIA. IlousTus 00 DJICKTPUYICCKOM II0JIC.

[Tone xak ocoObIl BuA MaTepuu. [lenuMocTb
AIEKTPUIECKOTO 3apsiia. DNEKTPOH — YaCTHUIA C

— OOBACHATH: B3aUMOJIEHCTBHE 3aPsIKEHHBIX
TEJI ¥ CYIIECTBOBAHHUE JIBYX POJOB
ANEKTPHUYECKUX 3aps0B; onbIT Mohhe—
MumniKeHa; SJIeKTPU3AnUIo Tl IPH
COIIPUKOCHOBEHNH; 00pa3oBaHUE
MOJIOKHUTENBHBIX U OTPULATEIBHBIX HOHOB;
YCTPOHCTBO CYXOT'0 TaJlbBAHUYECKOTO IEMEHTA;




HaWMEHBIIUM IEKTPUUECKUM 3apsa1oM. EnrHunna
aneKkTpudeckoro 3apsaa. CTpoeHune aToma.
Crpoenue sapa atoma. Helitponsl. [IpoToHEL
Mojaenu aToMOB BOJIOpOJia, Tenus, TUuTHs. MoHbI.
OO0BsicHEHHE Ha OCHOBE 3HAHUN O CTPOCHHUH
aToma 3JIEKTPU3ALUU Te MPU COMPUKOCHOBEHUH,
nepeaayue 4acTu ICKTPUUECKOTO 3apsiia OT
OJTHOTO TeJa K IPyroMy. 3aKOH COXpaHEHHs
3JEKTPUUECKOro 3apsiaa. JlereHrne BemecTB 1o
CIOCOOHOCTH MTPOBOJIUTH AIIEKTPUUSCKUN TOK Ha
MPOBOJHUKH, [TOJTYIPOBOJHUKU U AUIJIEKTPUKH.
XapaxkTepHasi 0cO0EHHOCTh TOIYITPOBOTHUKOB.
DNEeKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS
3JIEKTPUIECKOT0 TOKa. IcTOuHUKI
3IEKTPUIECKOTOTOKA. DIEKTpUIEeCKas IIETb U ee
COCTaBHBIC YacTU. Y CJIOBHBIC 0003HAYCHUS,
MpUMEHSIEMbIC Ha CXEMaX IEKTPUUCCKUX LIETICH.
IIpupoaa 35eKTpUYECKOro Toka B MeTaiax.
CKOpOCTh pacipoCTPaHEHUS AIEKTPUUECKOTO
TOKa B TPOBOAHUKE. [IeHCTBUS IIEKTPUUECKOTO
Toka. [IpeBpallieHre SHEPTrUun MEKTPUIECKOTO
TOKa B Ipyrue Busl sHepruu. Hanpasnenue
3JIEKTPUIECKOTO TOKA.

Cuina Toka. THTEHCUBHOCTD 3IEKTPHUUECKOTO
ToKa. @opMyIia Uil ONpEeAETICHUS CUIIbI TOKA.
Enunuiel cunel Toka. HazHaueHue aMmnepMeTpa.
Bxmrouenue amnepmerpa B 1iens. OnpenencHue
LEHBI ICJICHUS €r0 IIKAJIbl. DIEKTPHUIECKOE
HaIpspKeHUe, eAMHUIA HanpsbkeHusa. PopMmyiia
JUISL OTIpeIeNICHUs HanpshKeHus. M3mepenue
HaIpspKEHUs! BOIBTMETpOM. BritoueHue
BOJIBTMETpPA B Liemb. OnpenenacHue eHbl JeICHUS
€ro MIKaJbl. DJIEKTPUIECKOE CONIPOTUBIICHUE.
3aBHUCHUMOCTH CHJIBI TOKA OT HAIPSKEHUS TIPU
MOCTOSIHHOM conpoTusieHuu. [Ipupona
ANEKTPUUECKOr0 CONPOTUBICHUS. 3aBUCUMOCTh
CHJIBI TOKA OT COTIPOTHUBJICHUS MPU MTOCTOSTHHOM
HampspkeHUH. 3akoH OMa A1 y4acTKa LeTH.
CoOoTHOILIEHUE MEXTY CONPOTHBICHUEM
MIPOBOJTHUKA, €r0 JUTMHOHN U TUIONIA B0
MOTIEPEYHOTO CEUCHHUS. Y ACTbHOE CONPOTHBIICHHUE
npoBogHUKA. [IpuHIUN NeHCTBUS U HA3HAUCHUE
peocrata. [lonkmouenne peocTara B IETb.
ITocnemoBarenbHOE COSAMHEHHUE TPOBOTHUKOB.,
CornpoTuBIeHUE MTOCIE0BATENIEHO COETMHEHHBIX
MpOBOJHUKOB. CHJla TOKA U HAMPSKEHUE B LIETTU
TIPH TIOCTIEA0BATETLHOM COSIMHEHHUH.
ITapannensHOE coeJUHEHUE TPOBOIHUKOB.
CornpoTuBieHre JBYX MapaljieiabHO
COCTMHECHHBIX MMPOBOAHUKOB. CHiia TOKa U
HaIpsHKEHHUE B IETIH MPH TapauIeIbHOM
COCIMHECHUH.

Pabota amexktpudeckoro Toka. @opmya mis
pacueta pa0boThl ToKa. EnuHuIel paboThl TOKA.
MomiHocTs anekTpuueckoro Toka. opmyna ans
pacueta MolIHocTU Toka. dopmyna amns
BBIUMCIICHHS PA0OTHI 3JEKTPUIECKOTO TOKA Yepes
MOIIHOCTh U BpeMs. EMUHUIIBI paOOThI TOKA,
UCIIOJIb3yeMbIE Ha TIpakTHKe. PacyeT croumoctu
M3PACXO0I0BAHHOM 3JIEKTpOosHEpruu. Popmyna
JUIs1 pacyeTa KOJIMYECTBA TEIUIOTHI, BBIACIIEMOIO

O0COOCHHOCTH JJIEKTPUIECKOTO TOKA B METAJLIAX,
Ha3HAa4YeHHE NCTOYHHKA TOKA B DJIEKTPHUECKOM
LIETIN; TEIJIOBOE, XMMUUECKOE U MarHUTHOE
JIEeNCTBHS TOKA; CYIIECTBOBAHKE MTPOBOJIHUKOB,
TIOJTYIIPOBOTHUKOB M JUAJIEKTPUKOB HA OCHOBE
3HaHUI CTPOCHUS aTOMa; 3aBUCUMOCTD
WHTEHCHUBHOCTH 3JIEKTPUUYECKOT0 TOKA OT 3apsia
Y BPEeMEHU; IPUINHY BOSHHKHOBEHUS
COTIPOTHBJICHHS;, HarpeBaHHe MPOBOJHUKOB C
TOKOM C TIO3HUIIUU MOJIEKYJISIPHOTO CTPOSHUS
BEIIECTBA; CITOCOOBI YBETTMUEHHUS M YMEHBIIICHUS
€MKOCTH KOH/ICHCATOpa; Ha3HaYeHNE NCTOYHIKOB
AIEKTPUUECKOTO TOKA U KOHIACHCATOPOB

B TEXHUKE;

aHAJTM3UPOBATh TAOIMYHEIC TaHHBIE U TPapHKH;
NPUYUHBI KOPOTKOT'O 3aMBIKAHMUS;

— TIPOBOJIUTH UCCJICA0BATEIBCKUIN
AKCIIEPUMEHT TI0 B3aNMOJICHCTBHIO 3aPSKEHHBIX
TeT,

— oOHapy)XMBaTh HAJICKTPU30BAHHBIC TEJIA,
ANEKTPUIECKOE TI0JIE;

— TIOJB30BATHCS ANEKTPOCKOIIOM,
aMIIEPMETPOM, BOIbTMETPOM, PEOCTATOM;

—  OIpEeIensaTb U3MEHEHUE CUIIbL, IEUCTBYIOLIEH
Ha 3apsDKEHHOE TEIO MPH YAaJeHUH U
MPHUOJIVKEHUH €T0 K 3apSKCHHOMY Telly; IIEHY
JIeJIeHUS Kbl aMIIepMeETpa, BOJIBTMETPA;

— JIOKa3bIBaTh CYMIECTBOBAHWE YaCTHII,
HUMEIOIIUX HAUMEHBIITUN AJIEKTPUUECKUH 3apsI;
— YCTaHaBIIMBAThH MEPEPACTIPEIICIICHIE 3apsia
IIPH TIEPEXOJIE €0 ¢ HAdJIEKTPU30BaHHOTO Tea Ha
HE Ha3JIEKTPU30BaHHOE TIPU CONPUKOCHOBEHHH,
3aBUCUMOCTDb CUJIbI TOKa OT HAIIPSXKCHUA U
COIPOTHBIICHNUS TIPOBO/IHUKA, PAOOTHI
ANEKTPUIECKOTO TOKA OT HAIPSDKEHMSI, CUIIBI TOKa
Y BPEMEHU, HANPSHKEHUS OT Pa0OTHI TOKA M CHITBI
TOKa;

— TPUBOANUTH IPUMEPHI: TPUMEHEHHS
MTPOBOIHUKOB, TIOJTYITPOBOHUKOB U
JUDJIEKTPUKOB B TEXHUKE, MPAKTUUECKOTO
MIPUMEHEHUS TOJIYIIPOBOIHUKOBOIO JUOA;
HMCTOYHHUKOB 3JIEKTPUIECKOTO TOKA; XUMHUECKOTO
U TCIIJIOBOTO HCfICTBI/ISI QJICKTPUYCCKOI'O TOKA U UX
HCIIOJIB30BaHUA B TCXHUKE, IPUMCHCHUSA
MOCJIEI0BATEIBHOTO U MapaJICIbLHOTO
COEIMHEHHUSI IPOBOJIHUKOB;

000011aTh U JeNIaTh BEIBOJBI O CITIOCO0aX
SIEKTPU3ALUU TEN; 3aBUCUMOCTH CHUJIbI TOKA U
CONPOTHUBJICHUS IPOBOAHUKOB; 3HAUYEHUU CHUIIbI
TOKa, HAIIPSXKCHUA U COIIPOTUBJICHUA TIPU
TIOCJIeIOBATEIHFHOM U MAPAIICIFHOM COCTUHCHUH
ITPOBOIHHUKOB; 0 pab0OTe U MOIITHOCTH
3JIEKTPUUECKOHN JTaMITOUKH;

— PaCCHUThIBATL: CUJTYy TOKa, HAIIPSXKECHUE,
3IEKTPUUECKOE COMPOTUBIICHUE; CUITY TOKa,
HaIpsKEHUE U COMPOTUBIICHUE TTPU
MIOCIIEZIOBATENFHOM H MapaJuIeIbHOM COSAHHEHUN
MIPOBOJHUKOB; PabOTy ¥ MOIIIHOCTh
AIEKTPUUECKOTO TOKA; KOMTUYECTBO TEILIOTHI,
BBIJIETISIEMOE TIPOBOITHUKOM C TOKOM IO 3aKOHY
Jxoyns—IJleHna; 3neKTpOEMKOCTh




MIPOBOIHUKOM TIPH TIPOTEKAHHUHU TI0 HEMY
3JIEKTPUIECKOT0 ToKa. 3akoH J[xoyns—IJlenra.
Konnencarop. D1eKTpoeMKOCTh KOHIEHCATOPA.
PaboTa srekTprueckoro mois KOHAEHCATOpa.
Enuanna smekTpoeMKOCTH KOHAEHCATOPa.
Paznuunbie BUIBI JaMII, HCTIOIB3yEMBIC B
OCBEIICHUH. Y CTPOMCTBO JaMIIbl HAKAJTUBAHHUS.
TemnoBoe AeCTBUE TOKA. DIICKTPUIECKUC
HarpeBaTenbHbIe TPHOOPHI. [ [pudrHEI Teperpy3Ku
B LIETIX U KOPOTKOT'O 3aMBIKAHUSI.
TIpenoxpanurenu.

Kpamxospemennas xonmponvnas paboma no
TeMe «IaexTpusanus Teia. CTpoeHue aToMa.
Koumponsnvie pabomut

o TeMaM «JNeKTpudeckuil Tok. HanpsokeHnuey,
«Comnpotusienue. CoeTMHEHNE TPOBOTHUKOBY;
o TeMaM «PaboTa ¥ MOIITHOCTB AIIEKTPUIECKOTO
TOKay», «3akoH Jxoyns—IJleHua,
«KoHaeHcatop».

Jlabopamopnvie pabomul

4. COopKa 3MeKTPHUYECKON LENH U U3MEPEHNE
CHUJIBbI TOKA B €€ pa3JIMYHbIX Y4aCTKaXx.

5. H3MepeHue HanpsSKEHUs HA pa3INYHbIX
y4acTKax JIeKTPHISCKON ETIH.

6. H3mepeHue CUIIBI TOKA U €T0 PEryJIUpPOBaHNE
peocTarom.

7. UW3mepeHue conmpoTHBIEHUS MPOBOAHHUKA ITPU
MTOMOIIIA aMTIepMETpPa U BOJIBTMETPA.

8. H3mepeHue MOIIHOCTH U pabOTHI TOKA B
AIIEKTPUIECKOH JIaMIIe.

Temwvl npoexmos

«IToueMy OHO BCE 3JIEKTPU3YETCS, WIH
HccnenoBanue sBICHU 3JIEKTPU3ALMH TEID,
«DIeKTpUYECKOe T0JIe KOHICHCATOpa, WK
Kongerncarop u mapuk OT HACTOJIBHOTO TEHHHCA
B IMMPOCTPAHCTBE MCKAY IJIaCTUHAMU
KOHZIEHCaTopa», «M3roToBIeHnEe KOHIEHCATOPAY,
«ONeKTpUUeCcKuil BeTep», «CBETSIINECS CIIOBaY,
«"anpBaHMYeCKUi AMeMEeHT», «CTpOSHHUE aToMa,
i OneiT Pesepdopnar»

KOHJIEHCAaTOpa; paboTy, KOTOPYIO COBEpIIAeT
ANIEKTPHYECKOE T0JIe KOH/IEHCATOpa, SHEPTUIO
KOHJICHCATOPA;

—  BBIpaXkaTh CHIJTY TOKA, HAMPSDKEHHE B
Pa3INYHBIX SUHHIAX; CIUHHILY MOITHOCTU Yepes3
CJIMHUILIBI HATIPSDKEHUS M CUITBI TOKA; pabOTy TOKa
BBT *u; kBT * u;

—  CTpOHTH rpadvK 3aBUCHMOCTH CHJIBI TOKA OT
HaTPSKCHUS;

—  KJIacCH(pHUIMPOBATH UCTOYHUKH
AIIEKTPHIECCKOTO TOKA; JCUCTBUS DIIEKTPUIECKOTO
TOKa; JICKTPHUICCKHUE MPUOOPHI IO TOTPEOISIEMOH
MU MOITHOCTH; JJAMIIOYKH, IPUMCHSIEMBIC Ha
MIPaKTHKE;

pa3nuyaTh 3aMKHYTYIO U PA30MKHYTYIO
ANIEKTPUYECKHE LIETH; JIAMIIbI TI0 TPUHITUITY
JICHCTBHSL, UCIIONIB3YEMbIE JIJISI OCBEIICHHUS,
MPEJOXPAHUTENN B COBPEMEHHBIX TPHOOPAX;

—  HCCIIEZIOBATh 3aBUCHMOCTbD COMIPOTHUBIICHUS
MIPOBOJHMKA OT €r0 JJINHBI, TUIOIIAH
MOMEPEYHOTO CEUCHUS U MaTepraa IPOBOJTHUKA;
— YEPTUTh CXEMbI IICKTPUICCKON TCTIH;

— coOHUpaTh ANEKTPUIECKYIO LIEMb;

—  U3MEpATH CHIIYy TOKa Ha Pa3IMYHbIX Y4aCTKax
TN,

— aHaJIM3UPOBATh PE3yJIbTAThI ONBITOB U
rpaduKy;

—  TOJI30BAThLCS AMIIEPMETPOM, BOJIETMETPOM;
PEOCTaTOM JJIsl pEryTUPOBAHUS CHIIBI TOKA B
LIeTY;

— H3MEpATh CONPOTUBIICHUE MTPOBOJHHUKA MIPU
MOMOIIY aMIIEPMETPa U BOJIBTMETPA; MOIIHOCTh U
paboTy TOKa B JlaMIIe, UCIIOJIb3Ys aMIIEpPMETP,
BOJIETMETP, YaChl;

— MPEICTaBIATh PE3YJIbTAThl U3MEPEHUIT B
BHUJIE TAOJIMIL;

— 000011aTh U JeaaTh BEIBOJIBI O 3aBUCMOCTH
CHJIBI TOKA M COTPOTHUBIICHHUS IIPOBOIHUKOB;

— paboraTh B TpyIIIE;

BBICTYIATh C JOKJIAJI0M WM CIyIIaTh JOKJIAIbI,
[TOJIFOTOBJICHHBIC C UCIIOJIb30BAHUEM
npesenTanuu: «Mcropusi pa3BuTHs
3JIEKTPUIECKOT0 OCBELICHHs», «lIcmonbp30oBaHme
TEIUIOBOTO JICHCTBHSI SJIEKTPUIECKOIO TOKA B
YCTPOWCTBE TEILTUI] U HHKYOaTOpoB», «cTopus
CO3/1aHUs KOHJIeHCaTopay, «lIpuMenenune
AKKYMYJISITOPOBY; H3rOTOBUTD JICHICHCKYIO OaHKY

DJIeKTPOMATHUTHBIE siBJIeHus (5 1)
MarnuTHoe nosie. YCTaHOBJICHHUE CBI3U MEXIY
3JIEKTPUIECKUM TOKOM M MAarHUTHBIM ITOJIEM.
OneIT Opcrena. MarHuTHOE NOJE IPSIMOTO TOKA.
MarauTHble JTMHUU MArHUTHOT'O MOJIS.
MarauTtHoe 1moJie KaTyIKu ¢ TokoM. CriocoOst
W3MEHECHHS MAaTHUTHOTO ACHCTBHUS KATYIIIKH C
TOKOM. DJIEKTPOMAarHuThl ¥ UX MPUMEHEHHE.
HcnbiTanue neidcTBUs 2IEKTPOMarHuTa.
ITocTtossHABIC MarHuTEl. B3anmogecTBrue
MarHuToB. OOBSICHEHUE TIPUYUH OPUCHTAIIUN
JKCIIC3HBIX OIMMIIOK B MArHUTHOM ITOJIE.
MaruuTtHoe 1osie 3eMJIn.

— BBIIBIATH CBS3b MEXKIY PICKTPUUECKUM
TOKOM U MarHUTHBIM TOJIEM;

— OOBSCHATH: CBSI3b HAIIPABJICHIS MAaTHUTHBIX
JIMHUW MarHUTHOTO TOJISI TOKA C HAIIPABJICHUEM
TOKa B IPOBOJHUKE; YCTPOUCTBO
3JIEKTPOMArHUTA; BOSHUKHOBEHHE MAarHUTHBIX
Oypb, HAMarHMYMBAHKE XKEJe3a; B3aNMOJICHCTBHE
MOJIIOCOB MarHUTOB; IPUHIUI ICHCTBUS
ANEKTPOJIBUTATENS M 00JIACTH €r0 IPUMEHECHHUS;
— TPHUBOIUTH IPUMEPHI MATHUTHBIX SIBIICHUH,
HCIIOJIB30BAHUS AIEKTPOMATHUTOB B TEXHUKE U
OBITY;

— YCTaHaBJIMBATbH CBS3b MEXKAY




JelicTBre MarHUTHOIO I0JIA HAa ITPOBOJHUK C
TOKOM. YCTPOWCTBO U MPUHIIMI AEHUCTBUS
3JIEKTPOJIBUTaTEs HOCTOSIHHOTO TOKA.
Koumponvnas paboma

o TeMe «IJeKTPOMArHUTHBIE SBICHUY.
JlabopamopHnuie pabomot

9. (COopka 3JeKTpOMarHuTa 1 UCIIBITAHUE €T
JIEUCTBHUS.

10. H3ydeHme 31EKTPUIECKOTO ABUTATENS
MOCTOSTHHOTO TOKa (Ha MOJICIH).

Temwbl npoexmos

«ITocTosiHHBIC MarHuThI, WK BoieOHas 6aHkay,
«/leficTBHEe MarHUTHOTO MO 3eMJIU Ha
MIPOBOIHUK C TOKOM (OTBIT C ITOJIOCKAMHU
METAJLTUYECKOH (DOJIBIH )»

CYIIIECTBOBAHUEM DJICKTPUICCKOTO TOKA U
MAarHUTHBIM I10JIEM, CXOJICTBO MEXIY KaTYIIKOH ¢
TOKOM M MarHUTHOM CTPEJIKOM;

— 0000mIaTh M IeJaTh BBIBOIBI O PACTIONOKEHUH
MAarHUTHBIX CTPEIIOK BOKPYT IMPOBOJHHUKA C
TOKOM, O B3aUMOICHCTBHU MarduTOB;

— Ha3bIBaTh CIIOCOOBI YCHIICHUS MAarHUTHOTO
JEHCTBUS KaTYITKHA C TOKOM;

— TOJydYaTh KapTUHBI MATHUTHOTO TIOJIS
IIOJIOCOBOTO M TyTOOOpPa3HOI0 MarHUTOB;

— OIMCHIBATH OIBITHI 10 HAMAarHMYMBaHHUIO
BEIIECTB;

—  MEePeYUCIIATh NPESUMYIICCTBA
3JICKTPOJIBUTaTENICH 10 CPABHEHHIO C TEIIOBBIMU;
— TPUMEHATH 3HAHUS K PEIICHUIO 33]1a4;

— coOuparh MEKTPUICCKUN JBUTATEIIb
MIOCTOSITHHOT'O TOKa (Ha MOJIEIH);

—  OIpeneNsITh OCHOBHBIC JICTAH
3JIEKTPUIECKOTO IBUTATEISI IIOCTOSTHHOTO TOKA;

— paboTath B rpymie

CBeTtoBble saiBjienust (10 1)

Hcrounuku cBera. EcTecTBEHHBIE U UCKYCCTBEH-
HBIE UICTOYHUKU cBeTa. TOUYEUHBIA HCTOYHUK
CBeTa M CBeTOBOM ny4. IIpsamonuHeitHoe
pacnpocTpaHeHHe CBeTa. 3aKOH MPSMOJIUHEHHOTO
pacnpoctpaHenus cBeta. O0pa3oBaHUE TCHU U
nosyteHu. COJTHEYHOE U TYHHOE 3aTMCHUS.
SIBnenus, HaOMrOMaeMble ITpH MAJACHUN JTyda
CBETa Ha TPaHUILy pa3zeia ABYX Cpel.
OTtpaxkeHne cBeTa. 3aKOH OTPAKEHHUS CBETA.
OO6parumocTh cBeTOBBIX Jyueid. I1mockoe
3epkaio. [locTpoenne n3obpaxeHus mpeaMeTa B
IUIOCKOM 3epKajie. MHUMOe n300pakeHue.
3epKaNbHOE U PACCEIHHOE OTPAXKEHUE CBETA.
Onrtuyeckas MIOTHOCTh Cpelibl. SIBiaeHue
npenomMieHus cBeta. COOTHOIICHUE MEXKITY
YTJIOM TAJICHUSI M YTJIOM TIPEJIOMIICHUS. 3aKOH
npenomieHus ceeta. [lokazaTens npenoMieHus
JIBYX Cpel.

Crpoenue ria3za. OyHKITUN OTACIBHBIX YacTei
rinaza. @opmMupoBaHye N300paKeHUS Ha CETYATKE
riasa.

Kpamkoepemennas konmponvnas paboma mo
TeMe «3aKOHBI OTPAXKEHUS U TIPEIOMIIEHHS
CBETay.

Jlabopamopnas paboma

11. Uzyuenue cBOWCTB H300paKeHUs B INH3AX.
Temwvl npoexmos

«Pacnipoctpanenue cBera, mim M3rorosnenue
KaMepbI-00CKYpbI», « MHUMBIA PEHTTEHOBCKHIA
CHUMOK, Wiy L{pInneHok B Aiine»

— HabGnrogats nmpsMoIuHEHOES
pacmpocTpaHeHHe CBETa, OTPAKEHUE CBETA,
MpeJIOMIICHUE CBETA;

—  0OBACHIATH 00pa30BaHKUE TCHU U TOJYTCHH;
BOCHPHUSATHE H300PaKEHHS TJIa30M YeJI0BEKa;
—  TPOBOJUTH MCCIICIOBATEIBCKUI
AKCIIEPUMEHT 110 TOJIYYCHHUIO TCHHU U TTOJIyTCHU;
10 U3YYECHUIO 3aBUCHUMOCTH yTJa OTPaKCHUS
CBETa OT yIJia MaJIeHus; 10 IPEIOMIICHHIO CBETa
IIpH MIEPEXO/Ie JIyua U3 BO31AyXa B BOIY;

— 00001IAaTh U Ae1aTh BBIBOILI O
pacnpocTpaHeHHH CBETa, OTPAXKEHUN U
MIPEJIOMJICHUH CBETa, 00pa30BaHUM TCHHU U
TIOJTyTeHU;

— YCTaHaBIIMBATh CBS3b MEXIy JBIKCHAEM
3emun, JIynael u CostHIIa ¥ BOBHUKHOBEHHEM
JIYHHBIX ¥ COJIHCUHBIX 3aTMEHUH; MEKITY
JBIKCHHEM 3eMJTH U €€ HAKIIOHOM CO CMEHON
BPEMEH I'0Jia ¢ UCIIOJIb30BAaHUEM PHCYHKA
yueOHUKa;

— HaxonuTh llonspHyro 3B€3/Ty B CO3BE3ANH
Bosapmoit MenBeauIibr;

—  ONpEeAesaTh ITOJIOKEHUE TUIAHET, UCTIOIb3YS
MTOJIBIDKHYIO KapTy 3BE3HOI0 Heba; Kakas u3
JIBYX JIMH3 C Pa3HBIMU (DOKYCHBIMH PACCTOSHUSIMHU
JaeT O0JIbIIee YBEINICHHUCE,

— TPUMEHSTH 3aKOH OTPA)KCHUS CBETA MPH
ITOCTPOCHUH N300pKEHUS B IJIOCKOM 3€pKaJie;
—  CTPOUTH N300paKEHHE TOUYKH B IJIOCKOM
3epKaJie; 300paKeH!s, 1aBaeMble JTHH30H
(pacceunBatoieii, coOuparoeii) s ciayvaes:
F>d;2F <d;

F <d< 2F; usobpakenue B (horoarmapare;

— paboTaTh ¢ TEKCTOM y4eOHHUKa;

—  pa3NuyaTh JIMH3HI 110 BHEITHEMY BUY,
MHUMOE U IEUCTBUTENFHOE N300pakeHNUs;

— TIPUMEHSTH 3HAHUSA K PEHIICHUIO 33/1a4;

—  U3MepATh (POKYCHOE PACcCTOSHHE U
ONTUYECKYIO CHITY JINH3HI;

— aHaTU3UPOBATH MOIYYCHHBIE MTPH MTOMOIIH




JIUH3BI H300paKEHHUsI, JIeIaTh BHIBOIB,
MPEJCTABISITh PE3yIbTAT B BHJIE TAOIIHIL,

— paboTaTh B IpyIIIie;

—  BBICTYIATh C JIOKJIAJJaMH WK CIYIIATh
JIOKJIQJIbI, TIOJATOTOBJICHHBIE C UCTIOIb30BaHHEM
npe3eHTanuu: «OYKH, TaTbHO30PKOCTh U
ONIM30pYyKOCThY, COBPEMEHHBIC ONITUYCCKHUEC
IpuOOpPEL: PoToanmapart, MUKPOCKOTI, TEJIECKOTI,
MIPUMEHEHUE B TEXHUKE, UCTOPHS HX PA3BUTHSD)

Pe3epBHoe Bpems (1 1)

9 kj1acc (68 u, 2 U B Hepento)

3akoHbI B3auUMoOeiicTBUS U ABU:KeHus (23 u)
Onucanue ABuxKeHUs. MatepuanbHas TOUKa KaK
MoJieNh Tena. Kpurepuu 3aMeHbI Tela MaTepraib-
HoM Touko#. [TocTynaTenpHOE ABHUAKEHUE.
Cucrema otcuera. [lepememienne. Paznuune
MEXTY TIOHATHSIMH «ITYTh» U «IIEPEMEIICHHEY.
HaxoxneHne KoopIuHATHI TeJa 10 eTo
HaYaJIbHOU KOOPJMHATE U MPOCKIIUK BEKTOpa
nepemernienus. [lepemerienue npu
MPSIMOTMHEHHOM PaBHOMEPHOM JIBIDKEHUH.
IIpsiMoIMHEHHOE PABHOYCKOPEHHOE JBUKEHUE.
MrHoBeHHas1 CKOPOCTh. Y ckopeHue. CKopoCTh
MPSIMOJTMHEHHOTO PAaBHOYCKOPEHHOTO JBIKEHUS.
I'paduk ckopoctn. [lepememenne mpu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKCHUH.
3aKOHOMEPHOCTH, MPUCYILUE TPIMOJIUHEHHOMY
PaBHOYCKOPEHHOMY JIBIKEHHIO 0€3 Ha4aTbHOU
ckopoct. OTHOCUTENHEHOCTh TPACKTOPHH,
MePEMEIICHHSI, TyTH, CKOPOCTH.
I'eonienTpryeckas u reTuoLeHTpUIeCKas
cucteMbl Mupa. [IprurHa CMEHBI THS ¥ HOYW Ha
3emiie (B TeIUOIEHTPUUYECKOM CUCTEME).
[IpyanHBI IBMKEHUS C TOUKH 3pEeHUST APHUCTOTEIS
U ero noclieaonaTeneid. 3akoH uHepuuu. IlepBriii
3akoH HrioToHa. MHEpIIMaIbHBIE CUCTEMBI
orcuera. Bropoii 3akoH HeroToHa. Tpernii 3akoH
Herorona. CBoOoaHOE TIaficHHE TEI. Y CKOpEHHE
cBoOoHOrO Nagenus. [lagenue Ten B Bo3nyxe u
pa3peKEeHHOM IIPOCTPAHCTBE. Y MEHBIIICHUE
MOAYJIsl BEKTOpa CKOPOCTH MPU
MIPOTHUBOIIOJIOKHOM HANPaBICHUU BEKTOPOB
HaYaJIBHOW CKOPOCTH M YCKOPEHUST CBOOOTHOTO
naneHusi. HeBecomMocTsb.

3aKOH BCEMUPHOIO TATOTEHUS U YCIOBUS €TI0
MPUMEHUMOCTH. [ paBUTAIIMOHHAS TTIOCTOSIHHAS.
YckopeHue CBOOOHOTO MaJeHUs Ha 3eMile U
JIPYTUX HEOECHBIX Tenax. 3aBUCIMOCTh
YCKOpEeHHS CBOOOIHOTO MAEHUS OT ITUPOTHI
MecTa 1 BbICOTHI Haj 3emieil. Cria ynpyrocTy.
3akoH I'yka. Cuna TpeHus. Bunsl Tpenus: TpeHue
MOKOSI, TPEHUE CKOJIBbKEHUS, TPCHUE KAUCHHUS.
®dopmyra I pacueTa CUiIbl TPEHHUS CKOJBKEHHS.
IIpuMepsl oONE3HOTO NMPOSBIACHUS TPECHUS.
IIpssMonuHeHOE U KPUBOJIMHEWHOE ABUKCHHUE.
JIBr>keHune Tesa 1Mo OKPY>KHOCTHU € MOCTOSIHHOU
0 MOJYIIIO CKOPOCThIO. LleHTpocTpeMuTensHoe
yckopenue. Mckyccmeaennvie CRymHUKY 3eMaul.

— OOBACHATH PU3MUECKUN CMBICI TTOHSTHH:
MTHOBEHHAs! CKOPOCTh, YCKOPEHUE;

— HaOO/IaTh ¥ OMHCHIBATH MPSIMOJIMHEWHOE

Y PaBHOMEPHOE JBMKCHHE TEIIEKKH C
KaneNbHUIICH; TBIKEHUE MAsTHUKA B IBYX
CHUCTEMax OTCYETa, O/THA U3 KOTOPHIX CBA3aHA C
3eMJieH, a Apyras ¢ JEHTOH, IBUKYIIeCs
PaBHOMEpPHO OTHOCHUTEIHHO 3€MJIM; MafieHHe
OJIHHUX U T€X K€ TeJ B BO3JyXE U B Pa3peKCHHOM
IIPOCTPAHCTBE; OIBITHI, CBUACTEIHCTBYIOIINE O
COCTOSTHM HEBECOMOCTH TeJT;

— HaO0JII0JIaTh ¥ OOBSACHATH IOJIET MOJICIIH
pakeTs;

— 00OCHOBBIBaTH BO3MOYKHOCTE 3aMEHBI Tella €T
MOJICNTBI0 — MaTEepUATHLHON TOYKOW — JIJIs
OTTMCAHUS IBIKEHIIS,

— TPUBOAHUTH IPUMEPHI, B KOTOPBIX
KOOPJIMHATY JIBHXKYIIETOCs Tela B JJF0OOH MOMEHT
BPEMEHHU MOKHO OTIPECNIUTh, 3HAs €r0
HavYallbHYI0 KOOPJMHATY U COBEPIIICHHOE UM 32
JAHHBIN MPOMEXKYTOK BPEMEHU TIEpEeMEIeHrE, U
HEJb3s ONPENEINTh, €CITH BMECTO IEpEMEICHHUS
3aJlaH MPOUIEHHBIN MyTh; pABHOYCKOPEHHOTO
JBKCHUS, IPIMOIMHEHHOTO U KPUBOJIHMHEHHOTO
JIBIDKEHUS TE€J, 3AMKHYTOW CHCTEMEI TEIT;
MIPUMEPHI, TOSICHSIONTNE OTHOCUTEIBHOCTh
JBUKCHHUS, TIPOSIBIICHUS WHEPIUH;

—  ONpEeNEeNsATh MOIYJIA U TIPOSKITNH BEKTOPOB
Ha KOOPAWHATHYIO OCh;

— 3alKUChIBATh YPABHEHUE AJISI OMPECICHUS
KOOPAMHATHI ABIKYIIETOCS Tella B BEKTOPHOU U
CKaJsipHOH hopme;

—  3amuchIBaTh (OPMYIIBL: I HAXOXKICHUS
MPOEKIUU U MOJIYJISI BEKTOpA MEPEMEILICHHUS TeNa;
JUTSL BBIYUCIICHUST KOOPIAMHATHI ABMKYIIETOCS TEIa
B JIF000#1 3aJaHHBIA MOMEHT BPEMEHH; IS
onpeeIeHus] YCKOPEHUS! B BEKTOPHOM BHJIE U B
BHJIC TIPOCKITHH Ha BRIOPAHHYIO OCh; JUIS pacdeTa
CHWJIBI TPEHHSI CKOJIBKEHUSI, pabOTHI CHITBI, Pa0OTHI
CWJI TSDKECTU U YNIPYTOCTH, MOTEHIUATBHON
SHEPTUHU MOAHITOrO HaJl 3eMJICH Tena,
MOTEHIUAIBHON YHEPTUU CIKATOU MPYKUHBI;

— 3amHUCHIBaTh B BUJIC ()OPMYJIBI; BTOPOIl U
TpeTHil 3akoHbl HploTOHA, 3aKOH BCEMUPHOTO
TATOTEHUSI, 3aKOH | 'yKa, 3aKOH COXpaHEeHHUs
HMMITYJIbCa, 3aKOH COXPAaHEHUSI MEXaHNIECKOi
SHEPTUY;




Ilepsas kocmuueckas ckopocme.

Nwmynse Tenma. 3aMKHyTas cucreMa ten. M3mene-
HUE MUMITYJICOB TEJ IPU MX B3aUMOJICHCTBUH.
3aKkoH coxpaHeHHI UMITyIbca. CyIIHOCTL U
MIpUMEPHI PEaKTUBHOTO NBIKeHMs. HazHaueHue,
KOHCTPYKITUS M TIPUHIIUI JCHCTBUS PAKEThI.
MHoroctyneHuaTbie pakeTsl. PaboTa cuibl.
PaGoTa cuitbl TsHKECTHH CHITHI YIIPYTOCTH.
TlorennmansHas sHeprua. Kunernueckas
sHeprus. Teopema 00 U3MEHEHUU KUHETHUYECKOM
SHEpruH. 3aKOH COXPaHEHUS] MEXaHNIeCKOi
SHEPTHUH.

Koumponvnas paboma

0 TeMe «3aKOHBI B3aMMOJICHCTBUS U IBUKCHUSI
Te.

Jlabopamopnuie pabomot

1. HccnenoBanue paBHOYCKOPEHHOTO
JBIKCHHS 0e3 Ha4abHO# CKOPOCTH.

2. H3mepeHue yCKOpeHHUsI CBOOOTHOTO MAJCHHUS.
Tembl npoexmos

«DKCIIEpUMEHTAITLHOE MTOITBEPIKICHIE
CIIPaBEUTMBOCTH YCIOBUS KPHBOJIHHEHHOTO
JBWKEHUA Ten», «Mctopus pa3BuTus
HNCKYCCTBCHHBIX CIIYTHUKOB 3emMau u peiacMbIC C
WX TTIOMOIIBIO HAYIHO-HUCCIIEIOBATEIHCKUE
3a1auny

— JIOKa3bIBaTh PABEHCTBO MOJIYJISI BEKTOPA
MepeMeIIeHHs POHICHHOMY ITyTH | TUIOIIA M
1oJ rpauKOM CKOPOCTH;

— CTpOUTH TpaduKH 3aBHCUMOCTH Vx = Vy(t);

— 1o rpaduKy 3aBUCHMOCTH Vy(t)ommpenensTs
CKOPOCTH B 331aHHbIIi MOMEHT BPEMEHU;

— CpaBHHUBATh TPACKTOPUH, ITyTH,
MepEeMEIICHHs, CKOPOCTH MasTHUKA B YKa3aHHBIX
cHCTeMax OTCYeTa;

— JIeNaTh BBIBOJI O IBIJKCHUH TEJl C OMHAKOBBIM
YCKOPEHHEM IPHU ICHCTBUU HA HUX TOJBKO CHJIBI
TSDKECTH,

—  ONIpeseNsATh NPOMEKYTOK BPEMEHH OT Havaia
PaBHOYCKOPEHHOTO JIBU)KSHUS IIIAPHKA JI0 €ro
OCTaHOBKH, YCKOPCHHUE BIKCHUSI [IIAPUKA U €T0
MTHOBEHHYIO CKOPOCTB TIEPe/I YAapOM O
1002030703010 X

— HM3MEPATh YCKOPEHHUE CBOOOIHOTO MAICHHS;

—  TPEACTaBJIATH PE3YJIbTAThl H3MEPEHUHN U
BBIYHMCIICHUH B BUJE TaOJHIl ¥ IPpadUKOB;

— paborath B TpyIIIe

Mexannyeckue KoJjie0aHus ¥ BOJHBI. 3BYK (12
1)

[Ipumeps! konebaTenbHOTO ABMXKEeHUS. OOITHE
4epThl pa3Ho0Opa3HbIX KoneOaHuil. JJuHaMuka
KoJIe0aHU TOPU3OHTAITBHOTO MPY>KUHHOTO
MasiTHUKa. CBOOOIHBIE KOJIEOaHN,
KoJie0aTeNIbHBIC CUCTEMBI, MAATHUK. BeMYuHEI,
XapaKTepU3yIre KoebaTenbHOe IBIKEHHE:
aMIUTATY]1a, TIEPUOJT, YacTOTa, (ha3a KorneOaHHi.
3aBUCHMOCTb MEPHOA U YaCTOThI MAITHUKA OT
JUIMHBI €T0 HUTHU. [ apMoHuyecKue KoiedaHus.
[IpeBpamieHre MexaHUIeCKOW YHEPTUH
K0JIeOaTeIbHOW CHCTEMBI BO BHYTPEHHIOIO.
3aryxatoiue kojeOaHus. BelHyKIeHHbIe
KosiebaHus. YacToTa yCTaHOBUBITUXCS
BBIHYKJICHHBIX KOJIeOaHUHN. Y CJIOBHS
HACTYIUICHUS U (pU3UYECKast CYLIHOCTh SBJICHUS
pe3oHaHca. Y4eT pe30HaHca B TIPaKTHKE.
MexaHHU3M pacIpOCTPaHEHUS YITPYTHX
koyiebanuii. Mexanndeckue BOJIHBL [lonepednbie
1 TIPOJIOJIbHBIC YIIPYTUE BOJIHBI B TBEPIBIX,
KUJKUX U Ta3000pa3HBIX Cpejiax.
XapakTepUCTUKHU BOJH: CKOPOCTh, [UTMHA BOJHBI,
4acToTa, Neproa Kojebanuit. CBI3b MEKIY
STUMH BeUYrHAMU. VICTOYHUKY 3ByKa — TeTa,
koneOrommuecs ¢ yacrotor 16 I'm — 20 kI,
ViabpTpa3Byk U HHPPa3ByK. IXoJI0Kalus. 3aBUCH-
MOCTb BBICOTBI 3ByKa OT 4aCTOTHI, & 'POMKOCTH
3ByKa — OT aMIUIHTY bl KOJIeOaHUH 1 HEKOTOPBIX
npyrux npuduH. TeMOp 3Byka. Hammane cpembt
— He00X0UMOe yCIOBHE PaCIPOCTPaHEHUS
3Byka. CKOpPOCTh 3ByKa B Pa3INYHBIX Cpeax.
OrtpaxkeHue 3ByKa. IX0. 3ByKOBOU PE30HAHC.
Koumponvnas paboma

— Omnpenensats KonedaTeaIbHOE ABUKEHHE 110
€ro NMpHU3HAKaM;

— MPUBOJIUTH MPUMEPHI KOJICOAHMIHA,
MOJIE3HBIX

1 BpEAHBIX NPOSBICHUI pe3oHaHca U IyTH
yCTpaHeHHs MOCIEeJHUX, NCTOUHHKOB 3BYKa,

— ONKCHIBAThH JUHAMHKY CBOOOIHBIX
KOJIeOaHUH IPY>KHHHOT'O U MAaTEMaTHIECKOTO
MasTHUKOB, MEXaHU3M 00pa30BaHMs BOJIH;

— 3aIlTUCHIBATh ()OPMYITYy B3aUMOCBS3H
MEPUOJIa M YaCTOTHI KOJIeOaHHH; B3aUMOCBSI3U
BEJIMYMH, XapaKTEPU3YIOIUX YIIPYTrUe BOJIHBL;

— OOBACHATH: MPUIMHY 3aTYyXaHHUsI CBOOOTHBIX
Kosie0aHMi; B 4eM 3aKIII04YaeTcCs SIBICHNUE
pe3oHaHca; HaOII0IaeMbIii OTIBIT IO
BO30Y)KJICHUIO KOJIeOaHMI 0JJHOrO KaMEepPTOHA
3BYKOM, HCITyCKaeMBIM JIDYTHM KaMEepTOHOM
TaKOU e YaCTOThI; [I0YEMY

B T'a3ax CKOPOCTh 3ByKa BO3PACTAET C
MOBBIIIIEHHEM TeMIIepaTyphl;

— Ha3bIBaTh: YCIOBUE CYIIECTBOBAHUS
He3aTyXaloUMxX KoieOaHui; Gpusndeckue
BEJIMYHMHBI, XapaKTEPHU3YIOILUE YIPYTHe BOJIHBI;
JIAINa30H YacTOT 3BYKOBBIX BOJIH;

— pas3nnyaTth MonepeyHsle U NPoI0JIbHbIE
BOJIHBI;

— TMPHUBOANUTH 0OOCHOBAHHMS TOTO, YTO 3BYK
SBJIETCS POJIOJIBHON BOIHOM;

— BBIABHUTaTh TMIIOTE3bl: OTHOCUTEIHHO
3aBUCHUMOCTH BBICOTHI TOHA OT YaCTOTHL, a
I'POMKOCTH — OT aMIUIUTY/Abl KoJeOaHui
HCTOYHHUKA 3BYKa; O 3aBUCUMOCTH CKOPOCTH
3BYKa OT CBOMCTB Cpe/bl U OT €€ TeMIIepaTyphbl;

— IPUMEHSTh 3HaHUS K PEIICHHIO 3a/ay;




o TeMe «MexaHndecKue KojaeOaHts ¥ BOJIHEL.
3BYK».

Jlabopamopnas paboma

3. UccnenoBanne 3aBUCUMOCTH IIEPUOIA U
YacTOTHI CBOOOIHBIX KOJICOaHU MasTHUKA OT
JUTAHEI €r0 HHUTH.

Tembl npoexmos

«OmpeneneHne KaYeCTBEHHOW 3aBUCUMOCTH
nepuoia KoneOaHui MPYKUHHOTO MasTHUKA OT
MAacChI Ipy3a M JKeCTKOCTH IPYKHUHBIY,
«OmpeneneHne KaYeCTBEHHOW 3aBUCUMOCTH
nepuoa KoneOaHui HUTSHOTO
(MaTeMaTU4eCKOro) MasiTHUKA OT BEJTUYMHBI
YCKOPEHHS CBOOOIHOTO MAACHUM, «Y IBTPa3ByK
¥ MHQPa3BYK B MPHUPO/JIE, TEXHUKE U METUIINHEY

— TPOBOJUTH SKCIIEPUMEHTAITLHOE
HCCIIeIOBAaHNE 3aBUCHMOCTH MIEPHUOJIA
KoJIeOaHui MPYKUHHOTO MasTHUKA OT m H K;

— U3MEPSATH KECTKOCT TIPYIKHHEI,

— TMPOBOJUTH UCCIICIOBAHNUS 3aBUCUMOCTH
neproza (4acToThl) KoJIeOaHHi MasiTHUKA OT
JUTHHBI €0 HUTH;

— TIPEJICTABIIATH PE3YJIbTAThl H3MEPEHUH U
BBIYUCIICHUN B BHJIE TAOJIHII;

— paboTarth B TpyIIIe;

— CIYIIATh OTYET O Pe3yJIbTaTaX BBHITIOITHCHHUSI
3aganus-npoekra «Onpenenenue
KaueCTBECHHON 3aBUCUMOCTH TepHOIa
KOJIe0aHUI MaTeMaTHYECKOTO MasiTHUKA OT
YCKOPEHUs1 CBOOOTHOTO TIAJICHHS,

— CIIyIIaTh JAOKJAT «YIbTPa3BYK U
nH(ppa3ByK

— B IIPHUPOJIC, TEXHUKE U MEIUITUHEY, 33/1aBaTh
BOMPOCHI U MPUHAMATD y4acTUE B 00CYXKICHUN
TEMBI

djexkTpoMaruuTHoe moJie (16 1)

Hcrounnku MarautHoro nois. ['unoresa
Awmriepa. ['padudeckoe u3o0pakeHue
MAarHUTHOTO noJsl. JIMHUM HEOTHOPOAHOTO U
OJHOPOJIHOTO MarHUTHOrO noJis. CBs3b
HaIpaBJICHUS JIMHUA MarHUTHOTO TOJISI TOKA C
HaIpaBJICHUEM TOKA B MpoBoaHUKE. [IpaBuio
OypaBumka. [IpaBuio mpaBoil pyKu IJIs
cojieHoua. JIelcTBMEe MarHUTHOTO TI0JIs1 Ha
MIPOBOJTHUK C TOKOM H Ha JBUKYITYIOCS
3apspKeHHYI0 yacTully. [IpaBuiio neBoi pyku.
MHnykuya MarHuTHOro nojisi. Moayiib BeKTopa
MarHUTHOW UHAYKUUU. JIMHUKM MarHUTHOM
UHIYKUOUHU. 3aBUCUMOCTh MArHUTHOI'O TOTOKA,
MIPOHU3BIBAIOLIETO IUIOIIAlb KOHTYPa, OT
IJIOMIAU KOHTYPa, OPUCHTAINH IJIOCKOCTH
KOHTYpa IO OTHOIICHHIO K JIMHUSIM MarHUTHOM
UHIYKIUU U OT MOJYJISI BEKTOpa MarHUTHOU
WHIYKITUA MAarHATHOTO TIOJIAL.

Omnsitel @apanes. [IprurnHa BOSHUKHOBEHUS
MHIYKIUOHHOTO ToKa. OnpeeieHue sIBICHUS
3JEKTPOMArHUTHON UHAYKIUU. TexHuueckoe
MIpUMEHEHUE SBJICHUS. BO3ZHUKHOBEHHE
WHIYKITMOHHOTO TOKA B AJTIOMUHHUEBOM KOJIBIIC
MIPU U3MEHEHUH ITPOXOJIALIETO CKBO3b KOJIBLIO
MarHuTHOTO MoToKa. OTpeeneHre HampaBIeHUs
WHIYKIMOHHOTrO ToKa. [IpaBuio Jlenua. fABnenus
caMOUHAYKIUHU. HTyKTUBHOCTh. DHEPrus
MarHuTHOTO 1moJs Toka. [lepemeHHbIi
JNEKTPUIECKHUH TOK. DIEKTPOMEXaHUIECKHI
WHIYKIMOHHEIH reHepaTop (Kak mpumep —
ruaporeHepatop). [lorepu snepruum B JIDII,
CrocoObI yMeHbIIIeHus oTepb. Ha3zHnaueHue,
YCTPOMCTBO U MPUHIIUI IEUCTBUA
Tparchopmaropa, ero MpruMEHEHHUE MPH Meperade
3IEKTPOIHEPTUHU. DIEKTPOMArHUTHOE TIOJIE, €T0
HCTOYHHUK. Paznuune Mexay BUXPEBBIM
SJEKTPUIECCKUM U JIEKTPOCTATUYECKUM TIOJISIMHU.
DNEKTPOMArHUTHBIE BOJIHBI: CKOPOCTb,
MONIEPEYHOCTb, JUIMHA BOJIHBI, IPUYHHA

— Jlenats BBIBOJBI O 3aMKHYTOCTH MarHUTHBIX
JTUHUHA 1 00 0cIa0JIeHUN N0 C yIaJIeHHEM OT
IIPOBOJHUKOB C TOKOM;

— HaOJI0AATh U ONKCHIBATH OIIBITHI,
MTOATBEPKJAIOIINE MOSIBIICHUE 2JIEKTPHYECKOTO
T10JI1 IPU U3MEHEHUH MAarHUTHOTO I0JIA, U JIeNaTh
BBIBO/IBI;

— HabmromaTh: B3aMMOJIEHCTBUE aJJFOMUHUEBBIX
KOJIeI] C MarHUTOM, SIBJICHHE CAMOWHAYKIINH;
OTIBIT 110 U3JIYYEHUIO U IPUEMY
3JIEKTPOMAarHUTHBIX BOJIH; CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KoJeOaHus B KojeOaTeIbHOM
KOHTYp€; pazjioKeHHe 6esoro csera

B CIIEKTP MPH €ro MPOX0XKIEHUHN CKBO3b IPU3MY U
MOJTydeHHUE OEJIOro CBETa IyTEM CIIOKEHHS
CHEKTPAJIBHBIX 1IBETOB C MOMOIIIBIO JINH3BL;
CIUIOIIHOM M JIMHENYATHIE CIIEKTPhI UCITyCKaHUS;
—  (opMynupoBaTh MIPABUIIO MPABOH PYKHU AJIS
COJIEHOWa, TIpaBmiI0 OypaBurKa, mpasuio Jlenna;
—  OTpenessaTh HallPaBIEHUE FIEKTPUIECKOTO
TOKa B MPOBOJHHMKAX W HANPABJICHUE JINHUI
MarHMTHOTO I0JIST; HAIIPaBJIEHUE CUIIBI,
JIEHCTBYIOLIEH HA 3JIEKTPUUECKUN 3apsia,
JOBVOKYIIMICS B MarHUTHOM TIOJIE, 3HAK 3apsia u
HaIlpaBJIEHUE JBUKEHHS YaCTHUIIBL;

—  3amuchIBaTh (OPMYITy B3aMMOCBSI3H MOTYJIS
BEKTOPa MarHUTHOW WHAYKIIMH MarHUTHOTO TIOJIS
¢ MoayJieM cuibl F, neiicTByroliel Ha MPOBOJHUK
JUIMHOH 1, pacronoXeHHbIH NePIeHANKYIAPHO
JIMHUSIM MarHATHOW MHITYKIINW, ¥ CHJIOHN ToKa |

B IIPOBOJIHUKE;

—  OIHKCHIBATh 3aBUCHMOCTHh MarHUTHOTO ITOTOKA
OT WHAYKLIWU MarHUTHOTO TIOJI,
IIPOHU3BIBAIOIIETO IO KOHTYPA, U OT €T0
OpPUEHTALIMY IO OTHOIIECHUIO K JTMHUAM
MarHMTHOM MHAYKIHW; PA3ITUUIHSI MEKIY
BHUXPEBBIM DJICKTPHUYECKUM H
3NEKTPOCTATUYECKUM IOJISIMU;

— MPUMEHSTH NPaBUIIO OypaBuMKa, MPaBUIO
JIEBOU pyku; ipaBuiio JIeHIa 1 paBujIo NpaBoil




BO3HUKHOBEHHS BOJH. [lonydenne u perucrparus
3IEKTPOMArHUTHBIX BOJIH. BRICOKOYACTOTHBIE
3NIEKTPOMArHUTHBIE KOJICOaHUS ¥ BOJIHBI —
HEOOXOIMMEBIE CPEICTBA ISl OCYIIECTBICHUS
PanOCBSI3H.

KoneOaTenbHbI KOHTYP, MOJTyYEeHUE HICKTpOMar-
HUTHBIX KojeOanuii. ®opmyna Tomcona. biok-
CXeMa TepeJaroIIero U MPUEMHOTO YCTPOHCTB
JUTSL OCYIIIECTBIICHHS PAIHOCBSI3U. AMIUIUTY/THAS
MOJYJISAIUS U IETCKTUPOBAHHE BEICOKOYACTOTHBIX
KOJIeOaHMIA.

Hutepdepenmus n qudpakius ceta. CBeT Kak
YACTHBIN CITy4aid JJICKTPOMArHUTHBIX BOJIH.
Jlnana3oH BUAMMOTO U3JIYUYCHUS Ha IIKAJC
3IEKTPOMAarHUTHBIX BOJH. YacTHIIBI
3NIEKTPOMArHUTHOT'O U3JIy4YCeHUS — (POTOHBI
(xBanTHI). SAABNEHUE nucnepcuu. Paznoxxenue
Oenoro cBera B criekTp. Ilomydenune Geroro cera
MyTEM CIIOKEHUS CIIEKTPaTbHEIX I[BETOB. [[BeTa
ten. Ha3Hauenue u ycTpoiicTBO ciekTporpada u
CIEKTPOCKOMA. THITBI ONTHYECKHUX CTIEKTPOB.
CHIomHON U TMHEHYAThIE CIIEKTPBI, YCIOBHS UX
nosrydeHusi. CIIeKTphI UCITyCKaHUS U
norionieHust. Cnekmpanvhviil aHaius. 3aKOH
Kupxroda. ATOMbI — HCTOYHHKH HU3TyUCHHUS U
noryionieHus ceeta. OObSICHEHUE H3TYUCHUS U
MIOTJIONICHUS CBETa aTOMaMH U MPOUCXOXKICHUS
JTUHEHYaTHIX CIIEKTPOB HA OCHOBE MOCTYJIATOB
Bopa.

Jlabopamopnuie pabomeol

4. V3ydyeHwue SBIEHHS AIEKTPOMATHUTHON
WHIYKIIUH.

HaOsroieHue CIUIONIHOTO ¥ JIMHEHYaThIX
CIIEKTPOB UCITyCKAHUSI.

Temwvl npoexmos

«Pa3ButHe cpeACTB U cIOCOOOB Mepeaaun
WHGOpPMAIUH Ha JTaJIEeKUe PACCTOSHUS C IPEBHUX
BPEMEH M JIO HaIllUX JHEN», «MeToj
CIIEKTPAJIBFHOTO aHAJIN3a U €ro MIPUMEHEHHUE B
HAyKe U TEXHHUKE)

PYKH TSl OIIPEIeIICHUS HalPaBIeHUS
WHAYKIIMOHHOTO TOKA;

pacckasbIBaTh 00 yCTPOWCTBE M MTPUHIIUATIC
IeicTBHSI TeHepaTopa MePeMEeHHOT0 TOKa; O
Ha3HAY€HUM, YCTPOUCTBE U MPUHIIUIIE 1€UCTBUA
TpaHcpOpMaTopa,u ero NPUMEHEHHH; O
NPUHIUIIAX PATUOCBSI3U U TEICBUICHNUS,

— Ha3bIBaTh CIIOCOOBI YMEHBIIIEHHUS TIOTEPH
3NEKTPOIHEPTUH TP TIeperade ee Ha OoIbIie
pacCTOSHUS, pa3INyHbIe AUAINa30HbI
ANEKTPOMATrHUTHBIX BOJIH, YCIOBHUSI 00pa30BaHuUs
CIUTOIIHBIX ¥ JIMHEHYATHIX CIIEKTPOB UCITYyCKAHWS;
— OOBSCHATH M3ITyYSHHE U MOTJIOIICHNE CBETa
aTOMaMH U MPOUCXOXKICHUE JTMHEHYaThIX
CIIEKTPOB Ha OCHOBe mocTynaToB bopa;

— TPOBOJUTH UCCIEOBATEIBCKUI
OKCIICPUMCHT I10 U3YUYCHUIO SABJICHUA
ANEKTPOMArHUTHON WHTYKITHH;

—  aHaNU3WPOBATH PE3YNBTATHI SKCIIEPUMEHTA H
J€J1aTh BBIBOJBI,

— paboTaTh B IpyIIIE;

CITymIaTh AOKIaabl «Pa3BuThe cpeacTs u
croco0oB nepenaur HHQOpMaIUY Ha AaJeKHe
pacCToAHHUA C APCBHUX BPEMEH U 1O HAIIIKUX
JHE», «MeTo/1 CIeKTpaJIbHOIO aHAJIN3a U ero
MPUMCHCHHEC B HAYKC U TCXHHUKC)

CTtpoenue aToMa u aToMHOro siapa (11 1)
CroXHBII COCTaB PAJUOAKTUBHOTO U3ITydEHHUS,
oc-, (3- u y-uactuiel. Mogens atoma ToMcoHa.
OmnbiTel Pesepdopaa nmo paccesHuO a-4yacTu.
[Inanerapnas monens aroma. [IpeBpammenus saep
MIPH PaIMOAKTHUBHOM pacrajie Ha mpuMepe a-
pacnaga pagus. OO03HaYeHHUE sITIEP XUMUYECKUX
371eMEHTOB. MaccoBO€E M 3apsiI0BOE YUCIa. 3aKOH
COXpPaHEHHUSI MacCOBOTO YHCIIa U 3apsa MpH
PaaAvoaKTUBHBIX MpeBpaieHusx. HasHauenue,
YCTPOMCTBO U NPUHIIMII IEHCTBUS CUETUUKA
I'eiirepa u xamepsl Bunbcona. BeiOnBanue oc-
YaCTHIIaMU TIPOTOHOB U3 AJep aTOMa a30Ta.
Hab6mronenue portorpaduii, 06pa3oBaBIIUXCS B
KaMmepe BuibcoHa TpeKoB 4acTuil,
YYacTBOBABIINX B s/IepHOH peakunu. OTKpHITHE U
cBoiicTBa HelTpoHa. [IpoTOHHO-HENTpOHHAS
MoJieNb spa. PU3NUIECKUNA CMBICT MacCOBOTO U
3apsmoBoro urces. OCOOCHHOCTH SIIEPHBIX CHIIL.

— OmnuceiBath: onbITh Pesepdopaa mo
00HaPY)KEHHUIO CII0)KHOTO COCTaBa
PaAMOAKTUBHOTO M3ITyYEHHS U TIO WCCIIEIOBAHUIO
C TIOMOIIBIO PACCESHUS YaCTHUI] CTPOEHUS aTOMa;
MIPOLIECC JIETICHNS Spa aToMa YpaHa;

— OOBSICHATH CYTh 3aKOHOB COXPAaHEHUS
MaccOBOI'0 YHCIIa M 3apsiia IPH PaInOAKTUBHBIX
MIPEBPALICHUSAX;

— OOBSCHATH (GUIUIECKUI CMBICI TIOHSATHIA:
SHEPTHUs CBsI3M, Ae(eKT Macc, LienHass peakuus,
KpUTHYECKas Macca;

— TPUMEHSTH 3aKOHBI COXPAaHEHHSI MaCCOBOTO
YHcIia ¥ 3apsa MpH 3arcy ypaBHEHHH SIePHBIX
peakuui;

— Ha3bIBaTh YCJIOBUS NPOTEKAHUSA
yIpaBsieMOM 1IEMTHOM peakluu, MPEeUuMyIlecTBa U
HegoctaTku ADC nepen IpyruMHU BUAAMHU
3NEKTPOCTAHINH, YCIOBHSI TPOTEKAHUA
TEPMOSJIEPHON peakiny;




M3otomnsl.
DHeprus cBsA3U. BHyTpeHHSISI SHEPTHUS aTOMHBIX
sinep. BzaumocBs3s Maccsl u sHeprun. ledekr
Macc. BeleneHue niy norioleHue SHEPruy B
SIEpHBIX peakuusax. Mozenp mpouecca JelIeHust
snpa ypaHa. Beinenenue sHepruu. Y cioBust
MIPOTEKAHUs YIPABIAEMON LIEMTHON peakLuy.
Kputnueckas macca. Haznauenue, ycTpoicTBo,
MPUHLMI ICUCTBUS SIIEPHOrO peakTopa Ha
MeAJIeHHBIX HeliTpoHax. [Ipeobpa3oBanue
SHEPTHHU AJIEP B DJIEKTPUUECKYIO SHEPTHIO.
IIpenmymectBa u Hemoctatkn ADC mepen
JPYTMMHU BUAAMH JIEKTPOCTAHIUM.
buonorunueckoe nelicTBue paauanuu.
®u3nyecKUe BEIMYUHBIL: OTJIOMICHHAS 1032
n3IydeHust, K03()OUIMEHT KauecTBa,
SKBHUBaJIEHTHas J03a. BiusHue paanoakTHBHBIX
M3JIyYEHUN Ha )XHUBBIE opraHu3mbl. [lepuon
MoJIypacnazia paIiuOaKTUBHBIX BEIIECTB. 3aKOH
pannoakTUBHOTO pacnaaa. CrocoObl 3aiUThl OT
paauanuu. Y cIoBUS IPOTEKAHUS U IPUMEPDI
TEPMOSJICPHBIX peakiiuii. Brienenue sHepruu u
MIEPCIIEKTHUBBI €€ UCTI0Nb30BaHus. McTouHnKH
suepruu CoJHIA U 3BE3]I.
Koumponvnas paboma
o Teme «CTpoeHue aToMa U aTOMHOTO sIJIpa.
Hcnonp3oBaHue SHEPTHUH aTOMHBIX SAEPY.
JlabopamopHnule pabomut

. M3MepeHne ecTeECTBEHHOTO
paananuoHHOTO (POHA TO3UMETPOM.

e Il3yueHue AeneHus s/ipa aToMa ypaHa o
(ororpaduu TpeKoB.

e l3ydeHue TPEKOB 3apsHKEHHBIX YACTHII MO
roToBbIM (hoTorpadusiM (BBITIOTHSAETCS IOMa).

Tema npoexma

«HeraTtuBHOE Bo3/€HCTBUE paanalui (HOHU3HUPY-
IOIUX U3TYYSHHI) Ha )KUBBIE OPTaHU3MEBI U
CHOCOOBI 3aIIUTHI OT HEe»

— Ha3bIBaTh (PM3NYECKUE BETMYNHBI: MOTJIOMICH-
Has J103a u3Iy4eHus, kodduiment kadecTna,
SKBUBAJICHTHAS 1032, IEPUO] TOTypacmaja;

— pacckasbIBaTh O HA3HAYCHUH SIEPHOTO
peakTopa Ha MeJIEHHBIX HEHTPOHAX, eTo
YCTPOMCTBE U MPUHLIUIE ACHCTBHUS;

— TPUBOJUTH IPUMEPHI TEPMOSIACPHBIX PEAKILINA;
— TIPUMEHSTH 3HAHUS K PEUICHHIO 33/1a4;

— W3MEPSTHh MOIIHOCTD 03Bl PAAHAIINOHHOTO
(hoHa n103UMETPOM;

— CpaBHUBATh MMOJYYCHHBIA PE3YIIbTAT C
HanuOOJIBIINM JTOIYCTUMBIM JIJISl YeI0BEKa
3HAUYCHUEM;

—  CTpouTh TpadK 3aBUCUMOCTH MOITHOCTH
JI03BI U3ITYYCHHS TPOAYKTOB pacmajaa pagoHa OT
BpPEMCHU;

— OIIEHUBATh 10 rpaduKy Nepro moypacaja
MIPOJYKTOB pacliaja pajioHa;

— TPEICTABIAThH PE3YNIbTATHl U3MEPEHHU B BUIC
Ta0JInII;

— paboTaTh B TpymIie;

— cnywath goknan «HeratuBHoe Bo3aeicTBUE
paguanyvu Ha )KUBBIC OPraHU3MBbI U CHOCO6I>I
3aIUTHI OT HEE»

Crtpoenue u 3Bosonusi Beesiennoii (5 4)
CocraB ComHeuHo# cucteMbl: CONHIE, BOCEMb
OOoNBIIUX TIAHET (MIECTh U3 KOTOPBIX UMEIOT
CIIyTHUKH), [IATh TUIAHET-KAPIUKOB, ACTEPOH/IBI,
KOMETBI, MeTeopHbIe Tena. DopMupoBanue
ConHEeYHOM CUCTEMBI. 3eMIIS U IIJIAHETHI 36 MHOM
rpynnbl. OOIIHOCT XapaKTePUCTHK IIAHET
3eMHOM rpymibl. [Inanersl-rurantel. CyTHUKY U
KOJIbIIA IUIAHET- TUTaHTOB.

Mausie Tena COTHEUHOM CUCTEMBI: aCTEPOUIEI,
KOMETBI, MeTeopHbIe Tesia. OOpa3oBaHNe XBOCTOB
komeT. Paguant. Mereoput. bonua. Connie u
3BE3]IBI: CIIONCTAs (30HHAS) CTPYKTYpa,
MarHuTHoe nose. Mcrounuk snepruu CosHUA U
3Be3]] — TEIIO0, BhIICIIEMOE P MPOTEKaHUH B
WX Hepax TepMOSACpHBIX peakinid. Ctaanu
sposroriuy CoJHIIa.

— HabGnromate crnaiiap! wim gpororpadun
HeOECHBIX 0OBEKTOB;

—  Ha3bIBaTh IPYIIIbI 00BEKTOB, BXOAIINX B
ConHeuHyI0 crcTeMY; IPUUUHBI 00pa30BaHuUs
nsated Ha CoHIle;

— TPUBOJAUTH IPUMEPHI U3MEHEHHUS BUA
3BE3IHOrO HeOa B TEUEHHE CYTOK;

— CpaBHUBATh IUIAHETHI 3€MHOMW TPYIIIIHL;
IJIAHEThI-TUTaHThI;

— aHaJIM3UPOBaTh (GoTorpaduu WK CIAIbI
I1aHeT, pororpaduu COTHEUHON KOPOHBI U
o0Opa3oBaHUll B HEif;

— ONHCHIBATH POTOrpad UK MAITBIX TEJ
ConHEeYHOH CUCTEMBI; TPU MOAEIIH
HecTauroHapHOU BeeneHHoM, mpeanokeHHbIe
®puaMaHoM;

Pe3epBHoe Bpemsi (1 v)




YyeoHo-MeTOoANYECKOE 00ecTIeueHne

YMK «®u3uka. 7 kjiace»

- ®usuka. 7 knacc. YueOnuk (aBTop A. B. [lepviuikun,).

- ®usuka. Pabouas rerpans. 7 kinacce (aBropsl: H. K. Xannanos, T. A. Xannanosa).

- ®usuka. TeTpans amns adopaTopHbIX padot. 7 kinacc (aBropel: H. B. @uionosuu, A. I'. Bockamsin).

- ®uszuka. Metoauueckoe mocobue. 7 kiacc (aBtop H. B. Quionosuy).

+ ®usuka. Tectol. 7 xnacc (aBropel: H. K. Xaunanos, T. A. Xannanosa).

- ®usuka. CaMoCTOsATEIbHBIC K KOHTPOJIbHBIE pa0oThI. 7 Kiacc (aBTophl: A. E. Mapon, E. A. Mapon).
- ®usuka. Jlunakruueckue marepuaibl. 7 kinacc (aBropsl: A.E. Mapon, E. A. Mapon).

- ®usuka. [lnarnoctuueckue padothl. 7 kiace (aBTopsl: A.B. Illaxmamosa, O. P. Illegep).

- ®usuka. COOpHUK BOIIPOCOB ¥ 3a/a4. 7 kiacce (aBTopsl: A.E. Mapon, E.A. Mapown, C. B. Ilo3otickuii).

YMK «®u3uka. 8 kiiacce»

- ®usuka. 8 kinacc. Yueouuk (aBrop A. B. [lepviukun).

- ®usuka. Pabouas terpazas. 8 kiace (aBrop 7. A. Xannanosa).

- ®usuka. Terpanp 11 mabopatopHbIX padoT. 8 kinace (aBTopsl: H. B. @uionosuu, A. I'. Bockamsn).
- ®dusuka. Metoaundeckoe mocobdue. 8 kimace (aBrop H. B. Quionosuu).

- ®uzuka. CaMOCTOATENbHBIE U KOHTPOJIbHBIE paboThI. 8 Kitacc (aBTopbl: A. E. Mapon, E. A. Mapown).
- ®usuka. [lunakruueckue marepuaibl. 8 kinacc (aBropsl: A.E. Mapon, E. A. Mapon).

- ®usuka. [lnaraoctuueckue padbothl. 8 kiacce (aBTopsl: B. [llaxmamosa, O. P. Illegep).

- ®usuka. COOpHUK BOIIPOCOB U 3a/a4. 8 kiacc (aBTopsl: A.E.Mapon, E.A.Mapon, C.B.I1o30tickuii).

YMK «®u3uka. 9 kiace»

o ®usuka. 9 xnacc. YueOnuk (aBTopel: A. B. Ilepvuwuxun, E. M. I'ymuux).

o ®usuka. Pabouas terpanp. 9 kinacc (aBropsl: E. M. I'ymuuk, . I'. Bracosa).

o Gusuka. Terpaap nms nabopatopHbix padot. 9 kinace (aBropsl: H. B. Qunonosuu, A. I'. Bockausan).
» ®dusuka. Meronunyeckoe nmocobdbue. 9 knace (aBTopsl: E. M. I'ymuux, O. A. Yepnurosa).

o ®usuka. Tectol. 9 kinacc (aBrop H. U. Crennesa).

o Ousuka. Jlunaktrueckue Matepuaibl. 9 kinacc (aBtopsl: A. E. Mapon, E. A. Mapon).

o ®usuka. COOpHUK BOMPOCOB U 3a7a4. 9 kinacc (aBtopsl: A.E.Mapon, E.A.Mapown, C. B. [lo3otickuii).

Ipunoxens
CIIMCOK HATJIAAHBIX MOCOBU
Tabauuyvt ob6uwezo naznauenusn
— Mexnynapoanas cuctema eauauil (CH).
— [TpuctaBku amst 00pa30BaHUS JECATHUHBIX KPATHBIX U JOMBHBIX €IMHHIL.
— Pur3nyecKue MOCTOSHHBIE.
— [Ixana 31eKTPOMarHUTHBIX BOJIH.
— [IpaBuna mo TexHuke 0€30MaCHOCTH MIPH padOTe B KaOMHETe (HU3UKH.
— Mepsl 6€30MacHOCTH MPH MMOCTAHOBKE U IMIPOBEICHUH JIA0OPATOPHBIX pabOT MO AIEKTPUUYECTBY.
— [Topsiiok perieHust KOTUYSCTBEHHBIX 3a/1a4.

Temamuueckue maodauyvt
— BpoynoBckoe nemxenue. Auddysusi.
— N3mepenne temmnepaTypsl.
— ArperatHble COCTOSIHHSI BEIIECTBA.
— Masnowmerp.
— bapomerp-anepounn.
— Ctpoenue atmochepsl 3eMITH.
— ATMoOcdepHOe TaBICHHE.
— [ToBepxHOCTHOE HATSXKEHUE, KAITMIUISIPHOCTb.
— [1naBneHue, ucnapeHue, KUNIEHUE.
— Kpucrannnueckue Beniecrna.
— BuyTpenuss sHeprus.
— Tennon30ArOHHbIE MAaTEPUAIIBI.



JBurarenb BHYTPEHHETO CrOpaHusl.
KIIJ] TenoBo¥ MaluHBbI.

Mogenu cTpoeHust aToMa.

Cxema onbiTa Pesepdopra.
[lenHas snepHast peakuusi.
CosiHe4Has cucrema.

Jlyna.

[InaHeTsl 3¢MHOM IPYIIILL.
[InaHeThI-TUTaHTHI.

Maubie Tena CoJTHEUHOU CHCTEMBI.
[TpuGOpBbI MATHUTOAIEKTPUIECKON CHCTEMBI.
JlBUraresnb NOCTOSTHHOT'O TOKA.
Tpancdopmarop.

DHepreTuyecKkas CUCTeMa.

Cxema rugpo3JaeKTPOCTAHIIUH.
[lepenaua u pacnpeneneHue EKTPOIHEPTHH.
SlnepHbIN peakTop.

3aTMEHUSL.

Onrruueckue mpudopHI.

I'na3 xak onruyeckas cucrema.
3emis - ianera CosiHeuHou cucteMbl. Ctpoenue CosHua.
3Be3bI.

OTHOCHUTEIBHOCTD JIBUKCHUS.
TpaekTopust IBUKEHHUS.

Bropoii 3akon HeroToHa.

Bunsr nedopmaruii I.

Bunbr nedopmanmii 1.
PeakTuBHOE JIBMKEHUE.
Kocmuueckuii kopabiib «BocTok».
PabGora cubl.

MexaHn4ecKre BOJTHBI.



