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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo (¢u3nke ©0a30BOr0 YPOBHS HA YPOBHE CPEIHEr0 OOIIEro
0o0pa3oBaHusl pa3pab0TaHa HA OCHOBE MOJIOKCHUH M TpeOOBaHUM K pe3ynbTaraM
OCBOEHHMSI OCHOBHOW 00pa3oBarenbHOW MpOrpammsbl, nmpeactaBicHHbX B OI'OC
COO, a Ttakke ¢ y4yérom (QeacpaibHOil paboyeid MporpaMMbl BOCIHHATAHUS W
KOHUENIMKU TMpenofgaBaHus ydeOHOro npeaMera «dOusmka» B 00pa30BaTEIBHBIX
OpraHmu3anusax Poccuiickoii denepanuu, PEAU3YIOIINAX OCHOBHBIE
00pa30BaTEIbHBIC TPOrPAMMBI.

Conmepkanue mporpaMMbl 1O  (PU3MKE HAMPaBICHO HAa (QOPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTuHbl Mupa oOywatrommxcs 10-11 kmaccoB mnpu
00yueHun ux (u3nke Ha 0A30BOM YPOBHE HA OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxona. [lporpamma mo ¢usuke coorBeTcTBYET TpeOoBanusim OI'OC COO k
MJIAHAPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METaMpPEIMETHBIM PE3yJabTaTam
OOy4YeHUs, a TaKKe YUYUTBIBAET HEOOXOOMMOCTh PEATM3aluy MEXKIPEAMETHBIX
CBA3cH (DM3MKH C €CTECTBEHHO-HAYYHBIMM Y4e€OHbIMM mpeaMeramu. B Held
OTNPENECTSIFOTCA OCHOBHBIC LENH M3YUYCHHs] (PU3UKKA HA YPOBHE CPEOHETO OOIIEro
00pa30BaHus, MJIAHUPYEMBIC PE3YJIBTATHI OCBOCHUS Kypca (PM3UKHW: JIMYHOCTHBIC,
MeTanpeAMETHBIC, TPEAMETHBIC (HA Oa30BOM YPOBHE).

[Tporpamma mo GpHU3MKE BKITFOYAET:

e IUIAHUPYEMBIEC PE3YJIbTAThl OCBOCHHS Kypca (PM3UKHA Ha OA30BOM YPOBHE, B

TOM YHMCJIE MPEAMETHBIC PE3YJbTAThI MO TOAAM O0YUYCHHS,

e cojJepkanue yueOHoro npeamera «Ou3ukay» 1mo rogam 00y4eHHs.

du3nka Kak Hayka O HaumOonee OOImMX 3aKOHAX MPUPOJIbI, BBICTYMAs B
KAQUeCTBE Y4eOHOro MPEeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBINA BKJIAJ B CHCTEMY
3HaHuK 00 okpyxkaromeM mupe. LLIKombHBIH Kype (U3HKN — cUCTEMOOOpa3 YoM
JUISL ECTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, TOCKOJIBKY (PU3AUYECKUE 3aKOHBI
JeKar B OCHOBE TMPOLECCOB W SIBJCHUH, W3y4acMbIX XUMUEH, OHOJIOTHEN,
¢usznueckoid reorpaguedi u  acTpoHOMUEH. HcCnonb3oBaHWE W AKTUBHOE
OPUMECHECHUE  (U3MYECKMX 3HAHWM  ONPEAENIET XapakTep W Pa3BUTHE
Pa3HOOOpA3HBIX TEXHOJNOTHIA B CEpPe DHHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHUsI HOBBIX MAaTEPUAIOB C 33JAHHBIMU CBONCTBAMHU W JPYIHX.
HUzyuenne (QU3MKM BHOCHT OCHOBHOH BKJIaJ B (POPMUPOBAHME €CTECTBEHHO-
HAyYHOW KApTHHBI MUpa OOydarommxcs, B (OPMUPOBAHWE YMEHUH MPUMEHSTH
HAYYHBIA METO/ MO3HAHMSI IPU BBIMOJIHEHUW UMW YYEOHBIX UCCIICTOBAHUIA.

B ocHoBy Kypca (u3MKu Ui YpPOBHS CPEAHEro oOmero oOpa3oBaHUs
NOJIOKEH PAd WACH, KOTOPBIE MOXHO paccMarpUBarh KAk MOPHHLMIBI €ro
NOCTPOCHUSI.



Hoesi yenrocmrocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMUECKHU
3aBEPUIEHHBIM, OH COACPKUT MaTEpral U3 BCEX Pa3leioB (PU3HKH, BKIHOYACT KAK
BOMPOCHI KJIACCHYECKOM, TaK U COBPEMEHHON (PU3HUKH.

Hoesi cenepanusayuu. B COOTBETCTBUM C HEW Marepuall Kypca (U3UKU
00beIMHEH BOKpPYr (usmyeckux Teopuil. Benymmm B Kypce sBIsSETCS
(dopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpUU, BEIECTBE U
noJIeE.

Hoea eymanumapuzayuu. E€ peandsanuss NPEAnosaracT MCIOJIb30BAHUE
TYMaHUTAPHOTO MOTEHIMANa (PU3MUYECKOW HAYKU, OCMBICIICHUE CBSI3M Pa3BUTHSI
¢u3nkn ¢ pasBUTHEM OOWIECTBA, a TAKKE C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTHUECKUMHU TTPOOIeMaMU.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  (QU3MKH — mpeanonaract
3HAKOMCTBO C HIMPOKMM KPYTOM TEXHUYECKUX M TEXHOJIOTMUYECKUX MPUIIOKEHUMA
M3YYECHHBIX TEOPHAN U 3aKOHOB.

Hoesi  sronocusayuu peaiu3yercs TOCPEICTBOM BBEICHHS DJIEMEHTOB
COAECPXKAHMS, MOCBSIIEHHBIX 3KOJOTMYECKMM  MPOOJeMaM  COBPEMEHHOCTH,
KOTOPbIE CBSI3aHbI C PA3BUTUEM TEXHUKUM U TEXHOJOTUH, a TaKKe OOCYKACHUS
npoOJIEM PalMOHATLHOTO MPUPOAOIOJIb30BAHUS U HKOJIOTHUYECKOH O€30MaCHOCTH.

CTep)KHEBBIMHM 3JIEMEHTAMHU Kypca (PM3MKM Ha YPOBHE CPEOHErO OOILIETO
00pa3oBaHus SIBISIFOTCS (pu3HUecKue Teopur ((HPOPMHUPOBAHHME MPEACTABICHUIN O
CTPYKTYpPE MOCTPOCHUS (PU3NUYECKON TEOpHH, Posid (yHIAMEHTAIbHBIX 3aKOHOB U
OPUHIMIOB B  COBPEMEHHBIX MNPEACTABIACHUSIX O MPUPOJE, TpaHUIaxX
OPUMEHUMOCTH TEOPHUM, JJii ONUCAHUSI ECTECTBEHHO-HAYUHBIX SIBJICHUN WU
MPOLIECCOB).

CUCTEeMHO-ACATEILHOCTHBIM MOAX0A B Kypce (M3UKU PEaU3yeTCs MPExKae
BCEr0 3a CUET OPraHW3alMW SKCIEPUMEHTAIBHON JEATENBHOCTH OOYYArOIIHAXCS.
Jlns 0Ga3oBOro ypoBHS Kypca (U3MKHM — OTO WCMHOJIb30BAHUE CHUCTEMBI
(pOHTABHBIX KPATKOBPEMEHHBIX 3KCIICPUMEHTOB U JIAOOpaTopHBIX padorT,
KOTOpbIE B MporpaMMme mno (pusmke oObETUHEHBI B OOUIMH CHUCOK YUYEHWUYECKHUX
NpakTUYECKUX padoT. BBIJCNICHHE B YKA3aHHOM MEPEYHE JTA0OPATOPHBIX PadoT,
OPOBOAMMBIX Uil KOHTPOJIS W OLICHKH, OCYIIECTBISECTCS YYaCTHUKAMU
00pa3oBaTEIbHONO MpOLECCa MCXOA W3 OCOOCHHOCTEH IMJIAHUPOBAHUS W
ocHamicHus KaOuHeta (Qusuku. [lpm >TOM  OOecneumBaeTcs  OBIAACHUE
00y4aroIMMHUCsT YMEHUSIMU MPOBOAUTH KOCBEHHBIC M3MEPEHUs, HCCICIOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEIMYMH M T[OCTAHOBKY OIBITOB MO MPOBEPKE
NPEUIOKEHHBIX THITOTE3.

Bonblioe BHUMAHUE YACHSETCS PEIICHUIO PACUETHBIX M KAUYECTBEHHBIX
3anay. [Ipu 3TOM Ui pacyETHBIX 3aau MPUOPUTETOM SIBJISIOTCS 3a7a4d C SIBHO
3aaHHOM (PM3NYECKOM MOAETBIO, TTO3BOJISIOIIME TPUMEHATh U3YUCHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOI0 pa3jiefia Kypca, TaK U WHTETpUpysl 3HAHUS U3
Pa3HbIX pazaesioB. [y KaueCTBEHHBIX 33/]a4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUs Ha
OOBSCHEHUE TPOTEKAHMS (PUINYECKUX SBJICHUHA M MPOIECCOB B OKPYXKAOILICH
KU3HM, TpeOyromue BbhIOOpa (U3MYECKOM MOACTW MJis CUTYallMH MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusimu DPI'OC COO k marepuabHO-
TEXHUYECKOMY O0O€CICUCHUI0 Yy4eOHOro mporecca 0a30Bblii ypoOBEHb Kypca
(DU3HKM HA YPOBHE CPEAHErO 00MIEro 00pa30BaHUs TOJIKEH N3Y4aThCs B YCIOBHSIX
NPEIMETHOrO KaOMHETa (PM3WKH WIA B YCJIOBHUSX WHTEIPUPOBAHHOTO KaOWHETA
MPEAMETOB €CTECTBEHHO-HAYYHOrO IUKIa. B kaOuHeTe (DUM3MKM JOJKHO OBITh
HEOOX0IMMOE JTabOpaTOpHOE OOOPYIOBAHUE JJIs BBHIMOJTHEHUS YKAa3aHHBIX B
nporpaMme no (pu3MKe yUEHUUECKUX MPAKTUUECKUX padoT U JEMOHCTPAIIMOHHOE
000py/10BaHME.

JleMoHCTpanmoHHOe  00opyaoBaHHE (HOPMUPYETCS B  COOTBETCTBUU C
OPUHIUIOM MWHUMQJIbHON JOCTaTOYHOCTHM W OOECIEYMBAET MOCTAHOBKY
NEPEUYUCICHHBIX B MporpaMme N0 (PU3MKE KJIIOUEBBIX JEMOHCTpaUui JJis
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUH W MPOLIECCOB, OMIUPUUECKUX U
(GbyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKMX MTPUMEHEHU.

JlaGoparopHoe 000OpynoBaHUE MJii YYEHUYECKUX MPAKTHUYECKUX padboT
dopMupyeTcsi B BUAEC TEMATHMUYECKUX KOMIUIEKTOB M OOECIEUMBACTCS B PacuéTe
OJHOTO KOMIUIEKTa Ha JABYX oOOydaroumxcs. TeMaTuyeckue KOMILIEKTHI
nabopaTopHOro 00OpYyIOBaHUS AODKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
UCMOJIb30BAaHUM AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IM(PPOBBIX JTaOOpaTOpHil.

OCHOBHBIMM LIETISIMU U3y4EHUS (PU3UKH B 0OIIEM OOPA30BAHUH SIBIISIFOTCS:

e (OpMHUpPOBAHUE HHTEPECAa W CTPEMJICHUS OOYYAIOIIMXCS K HAy4YHOMY
U3YYCHUIO TPUPOBI, PA3BUTHE WX MHTEICKTYyalbHBIX W TBOPYECKHX
CITOCOOHOCTEH;

e Pa3BUTHE MPEICTABJICHUIA O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
UCCIIEIOBATEIBCKOrO OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSIM;

e (OpMHUpPOBAHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yJbTara H3yUCHMUs
OCHOB CTPOCHHUSI MaTepru U (PYHIAMEHTAIbHBIX 3aKOHOB (DM3UKH;

e (dopMHUpOBaHUE YMEHUH OOBACHATH SIBIECHUS C  HCHOJB30BAHUEM
($U3MUECKUX 3HAHUI 1 HAYYHBIX JOKA3aTENbCTB;

e (opMHUpOBAHUE TPEACTABJICHUI O POy (U3UKU AJisl Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

JlocTiKeHNE ATUX 1l 00ecneunBacTCs PEUICHUEM CIEAYIONIMX 3a7ad B

MPOLECCE U3YUEHUS Kypca (PU3NKKU HA YPOBHE CPEIHETO OOIIEro 00pa30BaHMS:



e TMPUOOPETEHUE  CHUCTEMbI  3HaHMU 00  o0mmMX  (PU3MYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX,  TEOpHSX, BKIIOUAsl ~ MEXAHUKY,
MOJIEKYJIIPHYEO  (DM3UKY, DSJICKTPOJWHAMUKY, KBAaHTOBYIHO (U3UKY W
AJIEMEHTHI ACTPO(U3HKH;

e (QopmupoBaHHE YMEHWUHA TPUMEHATH TEOPCTUUYECKUE 3HAHMS  JUIs
OOBSICHEHHS (PU3MYECKUX SIBIICHU B MOPUPOAEC W Uil TMPUHATHS
MIPAKTUYECKUX PEIICHAN B IIOBCEAHEBHOM KU3HU,

e OCBOCHME CMOCOOOB pEHICHHS pa3IMYHBIX 33Ja4 C SBHO 3aJaHHOMN
(U3NYECKOW MOJENBI0, 3aday, MOAPA3yMEBAOUINX CaMOCTOSATEIBHOE
co3anue PU3NYECKOH MOMIEH, aICKBAaTHOM YCIIOBUSIM 331a4H,

e TMOHMMAaHHE (UBNYECKUX OCHOB WM NPHUHLHUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPY>KAFOIILYIO
cpeay;

e OBJIQJACHUE METOJAMHU CaMOCTOSTEIBHOIO TUIAHUPOBAHUS W TMPOBEACHUS
(PU3NYECKMX DKCIEPUMEHTOB, aHAIMA3a W WHTEPHPETAUMU WH(OPMALINH,
OMpPENCIEHMS TOCTOBEPHOCTH MOJYYEHHOIO PE3YJIbTATA,

e CO3/aHWE YCIIOBUI AJIl PA3BUTHS YMEHUH MPOEKTHO-HCCIIEA0BATEIBCKOIM,
TBOPYECKOMN IEATEIBLHOCTH.

Ha wm3yuenne ¢usmkm (6a30BBIi YPOBEHb) HAa YPOBHE CPEIHEro OOWIEro
oOpazoBanus otBoauTcs 136 wacos: B 10 knacce — 68 vacoB (2 yaca B HEACTIO), B
11 knacce — 68 yacoB (2 Jaca B HEJEINIO).

[Ipennaraemplii B mporpamMme Mo (QHU3MKEe NEpeYeHb a0OpaTOpHBIX U
NPAKTUYECKAX paboT SBJIAECTCS PEKOMEHIOBAHHBIM, VUYWTENb [EJNAacT BBHIOOD
NPOBEACHHS JIADOPATOPHBIX PadOT M ONBITOB C YYETOM WMHAWBHIYATbHBIX
0COOEHHOCTEH 00YYarOIIMXCS.



COJAEP)KXAHUE OBYUYEHUA
10 KNTACC

Pa3znen 1. Pu3uka u MeTOABI HAYYHOI O NO3HAHUS

Odusnka — Hayka O npupoxae. HayyHble METOABI MO3HAHUS OKPYIXKAKOLIETO
mupa. Ponb SKcrepuMeHTa YW TEOPUM B MPOLECCE IMO3HAHUA MPUPOJBL.
OKCIIEPUMEHT B (PU3UKE.

MonenvpoBanue (PU3NUYECKUX SIBICHWNA WM mpoueccoB. HayuHbie rumotessl.
DU3NYECKNE 3aKOHBI U TEOPUU. ['paHHIIbI MPUMEHUMOCTH (PU3NYECKMX 3aKOHOB.
[IpuHOMO COOTBETCTBUSIL.

Ponb 1 mecto (u3uku B POPMHPOBAHWM COBPEMEHHON HAYYHOU KapTUHBI
MHPA, B TPAKTUYECKOMN NEATETBHOCTH JIFOECH.

Jlemoncmpayuu

AHanoropele W UU(QPOBbIE W3MEPHUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKEHUE. OTHOCUTENBHOCTh MEXAHUYECKOIO JBUKCHHSL.
Cucrema orcuéra. TpaekTopusl.

[lepememenue, CKOPOCTh (CPEAHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) M
YCKOPEHUE MAaTEPUAIBHON TOYKH, MX MPOCKIMH HA OCH CHCTEMBI KOOPAMHAT.
Cno>xeHHe MEPEMEILICHUI U CITOKEHUE CKOPOCTEH.

PaBHOMEpPHOE W PABHOYCKOPEHHOE MPSAMONMHENRHOE ABM>KECHHE. [ paduku
3aBHCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHWs, NOYTH M MEPEMEIICHUS
MaTepruaibHON TOYKH OT BPEMEHH.

CB00OIHOE MajicHHE. Y CKOPEHUE CBOOOTHOTO NaJACHMUSI.

KpuBonmuueitHoe  aBwkeHue.  JIBUKCHHE  MATEPHATIBHOW  TOYKM 1O
OKPY>KHOCTH C TIOCTOSIHHOH 1O MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TMHEHHAS
ckopoctb. [leproa u yactota oOpamieHus. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHu4yeckre YyCTPOHCTBA M MPAKTUYECKOE TMPUMEHEHHWE. CHOUAOMETD,
JBUKCHHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIE MEPEIAYH.

Jlemoncmpayuu

Moaenb cHCTEMBI OTCUETA, WUTFOCTPALMS KUHEMATHYECKMX XAPAKTEPUCTHK
JBUKCHHSI.

[TpeoOpazoBaHue ABMKEHUH C UCMOJIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[TageHue TeN B BO3AYXE U B PA3PEKEHHOM MTPOCTPAHCTBE.

HaGmronenue nBwkeHust Tena, OPOLICHHOTO MOJ YIJIOM K TOPU30HTY M
TOPU30HTAIBHO.



Hamepenme yckopeHust CBOOOAHOTO MaJACHUS.

HanpaBneHue CKOPOCTH TP IBH>KEHHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, sabopamopivie pabomul

HM3ydyeHne HEpPaBHOMEPHOTO JBW)KEHMS C LEBIO ONPEACIICHUS MTHOBEHHOMR
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXKIY NYTAMH, TNPOWJACHHBIMM TEJIOM 34
MOCJICAOBATENIBHBIE  PABHBIE MPOMEXKYTKM BPEMEHM TIPU  PABHOYCKOPECHHOM
JIBUOKEHUM C HAYAJIBHON CKOPOCTBIO, PABHOM HYIIHO.

HM3ydenue nBrKeHUs aprKa B BA3KOH KA IKOCTH.

HzydeHne nBuKeHUS Tena, OPOLICHHOTO TrOPU30HTAIBHO.

Tema 2. lunamuka

IlppHuun  orHocuTenvHOCTH  ['ammnes.  Ilepsbiii  3akoH  HeroToHA.
HHepuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuanun cynepnosuiuu cui. Bropoit 3akoH HeroToHa
JUTSL MaTepUanbHON TOUKHM. TpeTuii 3aKk0OH HbrOTOHA Tt MaT€PUAbHBIX TOUEK.

3akOoH BCeMUpHOro TtaroreHus. Cwuma Tspkectd. llepBas KocMuueckas
CKOPOCTb.

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

Tpenue. Buabl TpeHus (MOKOS, CKOJIbXKEHUS, KaueHus1). Cuna tpeHus. Cyxoe
TpeHue. Cuia TPEHUs CKONBKEHUS W CHia TpeHUs mokos. Kosdduuuent TpeHus.
Cuta CONPOTUBIICHHMSI TPU JBUKEHUHA TENA B KAIKOCTH WJIU rase.

[ToctynarensHOE M BpalaTeibHOE ABMXKEHUE a0COFOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTEIILHO OCH BpalleHus. lliedo cuiel.  YciioBud
pPaBHOBECHS TBEPAOIO TEA.

TeXHUYECKre YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TNOAIMITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHuE UHEPIUA.

CpaBHeHME MacC B3aMMOACHCTBYIOIIMX TEIL.

Bropoii 3akoH HeroTOHA.

Hsmepenue cui.

CnosxeHue cu.

3aBHCHUMOCTb CHJIbI YIIPYTOCTH OT fe(hOpMaLUN.

Hesecomocte. Bec Tena npu yCKOPEHHOM NMOABEME U MAACHUU.
CpaBHEHUE CUIT TPEHUS TTOKOS, KAUEHUS U CKOJIBKCHHUS.
VYcenoBus paBHOBECHS TBEPAOTO Tesa. Buabl paBHOBECHS.
Vuenuueckuii oxcnepumenm, sabopamopivie pabomul
Hzyuenne nBuxeHns OpycKa N0 HAKIIOHHOM MITOCKOCTH.



Hccnmenosanne 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HHMKAKOIIUX B MPYKUHE H
PE3NHOBOM 00paslie, OT UX AeopMariuu.

Hccnmenosanre yCiIOBAM paBHOBECHs TBEPAOrO Tela, HMEKOLIErO0 OCh
BpaLECHUSI.

Tema 3. 3akoHbl coOXpaneHus 6 MEXaHuKe

Hmnynec MarepuanbHOM TOYKM (TENA), CUCTEMBI MATCPUATIBHBIX TOYEK.
HMnynbeC cunbl U M3MEHEHUE MMIYJIBCA TENA. 3aKOH COXPAHEHUS WMIYJIbCA.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTH CHJTBL

Kunernueckas >Heprust MarepuaibHOW TOUkH. Teopema 00 WM3MEHEHHH
KWHETAYECKON JHEPIUH.

[MorenuumanbHas SHEPTHA. [MoreHnumansHas SHEPrust VIIPYTO
ne(opMUpOBaHHOW  MpykuHbL.  [loTeHUManbHAs  SHEprust Tena  BOJNM3H
MOBEPXHOCTH 3EMJIH.

[loreHumManbHElE W HENOTCHUMAIILHBIE  CHIIBL Ces3p  paboThI
HEMOTEHUHMAIBHBIX CUJI C M3MEHEHUEM MEXAHWYECKOW DHEPrUM CHUCTEMBI TEIL
3aKOH COXPAHECHMS MEXAHUYECKOW SHEPIHH.

Yipyrue v HEYIpyrue CTOJIKHOBEHHUS.

TeXHUYECKHE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHUE. BOAOMET, KONED,
MPY>KUHHBIA TUCTOJIET, IBHKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHCHUS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon MOTEHUMAIBHON SHEPIUHA B KWHETHYECKYIO B OOPaTHO.

Vuenuueckuii oxcnepumenm, arabopamoptuie pabomol

HzydeHne aOCONOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 ABYX OJWHAKOBBIX
HUTSHBIX MAsATHUKOB.

Hccnenoanrie cBA3M pabOTHl CHIBI ¢ U3MEHEHHUEM MEXAHWYECKOW SHEPIUr
Tea Ha IPUMeEPE PACTHKEHUS PE3UHOBOIO JKIYTA.

Paszpnen 3. Monekynsipaasi pU3HMKAa U TEPMOAHHAMHKA

Tema 1. OcHoGbl MONEKYIAPHO-KUHEMUYECKOU mMeopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KWHETUYECKOW TEOPUM M WX OMBITHOE
oOocHoBanue. bpoyHoBckoe nBwxenue. Juddysusa. Xapakrep ABUKCHHS W
B3aMMOJCHCTBAS YacTUIl BEIIECTBA. MOJENN CTPOCHUS Ta30B, >KUAKOCTEH W
TBEPABIX TEN U 0O0BSICHEHHE CBOMCTB BEUIECTBA HA OCHOBE 3THX MojenciH. Macca u
pasMepbl mosieky. KonrdectBo BemecTra. [loctosHHas ABoraapo.

TeroBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Llenbcus.



Moxens  uacanbHOoro rasza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU WACATBHOrO rasza. AOCONIOTHas TeMIleparypa Kak mepa
CPEOHEH KWHETMYECKOH HSHEPruM TEMIOBOTO JABMXKCHMs dacTul rasza. [llkama
temneparyp KeneuHa. ['a3oBbie 3akOHBI. YpaBHeHue MeHaeneesa—Kanepona.
3akoH JlanbToHA. M30Mponeccs B UICATBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe NpEACTaBIEHUE HM30MPOLECCOB. HM30TEPMA, H30X0pa,
nuzo0bapa.

TexHu4yeckre yCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKA3bIBAIOIIME JTUCKPETHOE CTPOEHUE BemecTBa, (ororpaduun
MOJIEKYJT OPraHUYECKUX COCTUHEHMIA.

OnbITel 10 TUPPy3Un KUAKOCTEH U Ta30B.

Moaenb OpOYHOBCKOTO JBUKEHUSI.

Mogens omnbita TepHa.

OnbITHL, JOKA3bIBAKOINE CYLIECTBOBAHUE MEXMOJIEKYISPHOTO
B3aNMOJICNCTBHSL.

Moaensb, HUTFOCTPUPYIOLIAs MPUPOAY AABIICHUS Ta3a HA CTEHKH COCYAA.

OnbITEl, WUTIOCTPUPYIOIIME YPABHEHWE COCTOSHUS MACATBHOTO Trasa,
W30MPOLIECCHI.

Vuenuueckuti sxcnepumenm, iabopamoptvie pabomol

OnpeneneHue Macchl BO3AYyXa B KIIACCHOW KOMHATE HA OCHOBE HM3MEPEHUI
00BbEMa KOMHATHI, TABJICHUS U TEMIIEPATYPhl BO3yXa B HEM.

HccnenoBanrie 3aBUCUMOCTH MEKTY TAPAMETPAMU COCTOSIHHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnogvl mepMoOUHAMUKU

TepmonmHamuyeckas cucteMa. BHYTPEHHsS 3HEPrUs TEPMOAMHAMUYECKON
CUCTEMBI U crOco0bI €€ n3MeHeHns. KonmuvecTtBo TemnoTel U pabota. BHyTpeHH s
SHEPrusi  OJHOATOMHOIO  MJACAIBHOrO  rasa.  Buael  Temionepenauu:
TEMIONPOBOIHOCTh, KOHBEKIIMS, U3TYYCHHE. Y IETbHAs TEIUIOEMKOCTh BEIICCTBA.
KonudecTBo TENIOTH MPH TEMIONEPeaaye.

[Tonstue 006 aguabarHoM mporiecce. [lepBblii 3aKOH TEPMOJUHAMMKHU.
[IpuMeHEeHrEe TEPBOrO 3aKOHA TEPMOJMHAMUKHA K m3omporeccam. [ paduueckas
WHTEpIpeTanus padboThl rasa.

BTtopoii 3akoH TepMoauHamMuk. HeoOpatuMoCTh MPOIecCOB B MPUPO/IE.

TermnoBele  MamuHbL.  [IpUHOMIBI  ACHCTBUS  TEIUIOBBIX — MALIMH.
[TpeoOpazoBanus 3>HEPrUM B TEMIOBBIX MamMHAaxX. Kosd@uuueHt none3Horo
neicTBus TemoBoid mamuHbl [lukn KapHo u ero ko3((UIMEHT TNOJE3HOTrO
JOEUCTBHS. DKOMOTHYECKUE MPOOJIEMBI TETJIOIHEPTETUKH.



TexHuueckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE. JBUTATECNb
BHYTPEHHETO CrOPaHusi, OBITOBOI XOJIOAUIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

H3MeHeHne BHYTPEHHEH >HEPruM Telna MPU COBEPIICHUM PAOOTHI: BBLIET
npoOKkM W3 OYTBIIKA TOJ JACHCTBHEM CXXATOro BO3JyXa, HarpeBaHue >(dupa B
JaTyHHOU TPyOKe MyTEM TPEHUS (BUACOACMOHCTPALMS ).

H3MeHeHne BHYTPEHHEH SHEPTUM (TEMITEPATyPhl) TEa MPH TEIJIONEPEaye.

OnbiT 1Mo anauabarTHOMY pPaCIIMPEHUIO BO3AyXa (OOBIT € BO3AYIIHBIM
OTHUBOM ).

Monenu napoBoii TypOHWHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEISL.

Vuenuueckuii sxcnepumenm, sabopamopivie pabomul

H3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecamnoie cocmoanus eeujecmea. Pasoevie nepexoosl

[TapooGpazoBanue u KoHjacHcanus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTENIbHAS BIIAKHOCTh BO3AyXa. HacellEHHBIA map. YjaenpHas TEIoTa
napoo0pa3oBaHus. 3aBUCUMOCTb TEMIEPATYPBI KUIICHHSI OT TABJICHMSI.

Teépooe Teno. Kpucrannuueckue n amoppHbie Tena. AHU30TPONHS CBOMCTB
kpuctawioB. Kunakue xpucrtamibl. CoBpeMEHHbIE Marepuansl. [IlnaBneHue u
KpUCTaJUA3alus. Y AenbHas TEmoTa miaBineHus. Cyonmmanus.

VYpaBHEeHUE TEMIOBOrO OanaHca.

TexHu4ecKkre YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHUE. TUTPOMETP H
NCUXPOMETP, KATOPUMETP, TEXHOJIOTUU NOTYYEHUSI COBPEMEHHBIX MaTEPUasiOB, B
TOM YKCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILICHHBIX TAPOB.

Kunenne npu MOHM>KEHHOM J1aBIICHHH.

CrocoObl UI3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHus v MIaBJICHUS KPUCTAIUIMYECKOTO BEMIECTBA.

JleMoHCTparus KpUCTaILIOB.

Vuenuueckuii oxcnepumenm, aabopamopmvie pabomoi

H3mepenre 0THOCUTENBHON BIIAYKHOCTH BO3AyXA.

Paznen 4. DnekrpoamHaMuKa
Tema 1. dnexmpocmamuka
OneKTpu3anms Tell. ONEKTPUYECKU 3apsaa. JlBa BHAA SIIEKTPUYECKUX
3apsaoB. [IpOBOAHMKM, AMAIECKTPUKA W TOAYNPOBOAHHMKH. 3aKOH COXPaHEHUS
BIEKTPUYECKOTO 3apsa.
B3aumopeiicreue 3apsaaoB. 3akoH Kymona. TOUEUYHBIN SIEKTPUUECKHUIA 3apsa.
Onektpuueckoe mnone. HanpsokéHHocTh  3nekTpuueckoro mnons.  [lpuHumn



CYNEPNO3ULUNA JIEKTPAUUECKUX NOJei. JIMHUM HANpPs>KEHHOCTH DIEKTPHYECKOTO
TTOJIS.

Pabora cun  anekrpocrarnueckoro  mnojis.  Ilorenmman.  PazHocThb
MOTCHUMAIOB. [IPOBOJHUKM M JMAJNEKTPUKKM B JJIEKTPOCTATUYECKOM  TIOJIE.
JIM3IIeKTprYECKas MPOHULAEMOCTb.

OneKkTpoEMKOCTb. KOHaeHCaTOp. DIEKTPOEMKOCTE TIOCKOTO KOHACHCATOPA.
DHEprus 3apsLKEHHOTO KOHIEHCATOPA.

TexXHUYeCcKre yCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE. SIJIEKTPOCKOIL,
BIEKTPOMETP, DICKTPOCTATHYECKAs 3allUTa, 3a3€MJICHUE JIEKTPONnprOOpOB,
KOHEHCATOP, KOMMPOBAJILHEIN arapar, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLUI IEUCTBUS SIIEKTPOMETPA.

B3aumopaeicTBiue Ha3JIEKTPU30BAHHBIX TEIL

DJIEKTPAYECKOE MOJIC 3aPSKEHHBIX TEJL.

[TpOBOIHUKH B NEKTPOCTATUUECKOM TMOJIE.

OJIEKTPOCTATAYECKAS 3AIUTA.

JINDJIEKTPUAKH B JIEKTPOCTATHYECKOM TOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  IIOCKOTO KOHJAEHCATOpPa OT  IUIOLIAAH
IIJIACTHH, PACCTOSHUS MEXAY HUMHU U JUIIEKTPAYECKON TPOHULIAEMOCTH.

DHEprus 3apsLKEHHOT0 KOHIEHCATOPA.

Vuenuueckuii oxcnepumenm, rabopamopuwie pabomol

H3Mepenne 31eKTPOEMKOCTA KOHICHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toxku ¢ pasnuunsix cpeoax

ONEKTPUYECKUIA TOK. YCIIOBUSL CYLIECTBOBAHUS JJEKTPHUYECKOTO TOKA.
Hcrounnkum Toka. Cuna toka. [ToCTOSHHBIN TOK.

Hanpsoxenue. 3axkon Oma i y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y IEIIBHOE CONPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MAPAIETBHOE, CMEIIAHHOE COCAUHEHUE MTPOBOJHUKOB.

Pabora oanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoIHOCTh
BIEKTPUYECKOTO TOKA.

ONEKTPOJABIIKYILIAS CUJIA M BHYTPEHHEE CONMPOTHBICHUE WCTOYHMKA TOKA.
3akon Oma Juid MONMHOM (3aMKHYTOM ) 3JIEKTPUYECKOM 11enu. KopoTkoe 3aMbIKaHuE.

ONEKTPOHHAs  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBUCUMOCTH
COINPOTHUBJICHHUS METAIJIOB OT TeMIIEPATypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUYECKUi TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKM. CobcTBeHHas 51 [pUMECHAs  IMPOBOAUMOCTH
NOMyMPOBOAHUKOB. CBoiicTBa p—n-nepexoaa. [lonynpoBoaHIKOBEIE TPAOOPHIL.

ONEKTPUYECKUA TOK B PacTBOpax M paciylaBax  JJIEKTPOJIATOB.
DNEKTPOTUTHYECKAS TUCCOLMALUS. DIIEKTPOIIU3.



ONEKTpUYECKMid TOK B rasax. CaMOCTOATENIbHBIA M HECAMOCTOSATENBbHBIN
paszpsa. Monnus. [hnazma.

TeXHUUECKHEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE. aAMIIEPMETP,
BOJILTMETP, PEOCTAT, MCTOYHMKM TOKA, JJICKTPOHArPEBATEIbHBIE TPUOOPHI,
3IEKTPOOCBETUTENBHBIE TPHUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPEZNCTOPBI, MOTYITPOBOIHUKOBBIA TUOJ, TalbBAHUKA.

Jlemoncmpayuu

H3MepeHne Cuibl TOKA U HAPSKCHMS.

3aBUCUMOCTb COIPOTUBIICHUS LMJIMHIAPUYECKUX TPOBOAHMKOB OT JUIMHBI,
MJIOLIAAM MOTEPEYHOr0 CEUEHUS U Marepuaa.

CMeIanHOe COEIMHEHNE TPOBOJHUKOB.

[IpsMoe wW3MepeHHe DIEKTPOABIKYIUEH cuiibl. KOpoTkoe 3aMbIKaHue
raJIbBAHMYECKOr0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COITPOTUBIICHHS METAIIIOB OT TEMIIEPATYPBIL.

[TpOBOAMMOCTE 3IEKTPOIUTOB.

HckpoBoit pa3psia v MPOBOJMMOCTE BO3AYXA.

ODHOCTOPOHHSS MPOBOJAUMOCTD JUO/A.

Vuenuueckuti sxcnepumenm, sabopamopnvie pabomul

H3ydyeHune cMEanHOro COEAMHEHUS PE3UCTOPOB.

HM3MepeHne SIIEKTPOABUIKYIIEH CUITbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COINPOTHUBIICHHUS.

Hab6nronenue anektponusa.

MexnpeaMeTHbIe CBA3H

Hzyuenne kypca ¢usnkn 6a30BOro ypoBHs B 10 Kilacce OCYIIECTBISETCS C
VUETOM  COACPIKATENBHBIX MEXIPEAMETHBIX CBA3CH € KypcaMM MAaTEMaTHKH,
OMOJIOrAX, XUMHH, Teorpaduu U TEXHOJIOTHH.

Medicnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTIO
NO3HAHMS: SIBJICHWE, HAy4HbId (akT, runore3a, QuU3MyecKas BEIMYMHA, 3aKOH,
Teopusl, HAOMIOACHHE, SKCIEPUMEHT, MOJICTIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: PpEUICHWE CHCTEMbl ypPAaBHEHWH, JHMHEWHas (QyHKLMS,
napabona, runepdona, uxX rpauKu U CBOMCTBA, TPUTOHOMETPUUECKHAE PYHKIMU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO,
BEKTOPBI M UX TPOEKIIMU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHUUYECKOE ABW)KCHUE B KUBOW mpupoie, AudQy3us, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJbI TEIJIONEPEAAYHN, TEIJIOBOE PABHOBECHUE),
BIIEKTPUYECKHUE SBIICHUS B )KUBOH IIPUPOJIE.

Xumus: TMCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUIKOCTEN U



razoB, JJEKTPUYECKUE CBOWCTBA METAIIOB, JICKTPOJIMTHYECKAS AUCCOLMALMS,
rajbBaHHKA.

['eoepachus: BIAKHOCTH BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa30BaHUE ABMXKEHUH C UCHOJIB30BAHUEM MEXAHU3MOB,
VUET TPEHUS B TEXHUKE, NOALIMITHUKHA, WCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCA B TEXHHMKE (PaKkeTa, BOAOMET W JPYTUE), ABUrarcib BHYTPEHHETO
cropanusi, napoBast TypOMHa, OBITOBON XOJOJWIbHUK, KOHIUIIUOHED, TEXHOIOIHH
[OJIYYEHUST COBPEMEHHBIX MAaTEpUaiOB, B TOM YHCIIE HAHOMArepuaiaoB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3allNTa, 3a3€MIICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN HIPUHTED, SJIEKTPOHArpeBaTe/IbHbBIE npuOOpHI,
3IEKTPOOCBETUTENBHBIE MPUOOPHI, TaIbBAHUKA.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPE/THEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHue yueOHOro mpeamera «®dusukay Ha ypOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusi (0a30BbIA YPOBEHb) JOMKHO OOECHEUUTh JOCTUKEHUE CIICTYIOMIMX
JMYHOCTHBIX, METAMTPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yabTaThl OCBOEHUS YU€OHOTO nmpeamera « DU3nKa» TOIKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOYyYarOmMXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOM BHYTPEHHEH MO3MUIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTALMH, TO3UTUBHBIX BHYTPEHHUX  YOESKIEHWI, COOTBETCTBYIOIIUX
TPAIULIUOHHBIM LEHHOCTSAM POCCHICKOr0 OOIIECTBA, PACIIMPEHUE >KMU3HEHHOIO
OMBITA M ONBITA AEATEIBHOCTH B MPOLIECCE PEAM3ALMU OCHOBHBIX HANPABIICHUN
BOCIIUTATENIBHON AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOr0 BOCIMTAHUS

Cc(OPMUPOBAHHOCTh IPAKAAHCKON MO3UIIMK 00YUYaAKOIIETOCs KAK aKTUBHOTO U
OTBETCTBEHHOIO YJICHA POCCUICKOTO OOIIECTBA;

OPUHITAC  TPAAWLMOHHBIX  OOLICYEIOBEYECKUX T'YMAHUCTHUYECKHX W
JEMOKPaTHYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEINBHOCTH B MHTEPECAX T'PAKIAHCKOTO
o01iecTBa, y4aCTBOBAaTh B CAMOYITPABICHUH B 00pa30BaTebHON OpraHu3arii;

YMEHME B3aUMOJEHCTBOBATD C COLMAIIbHBIMU MHCTUTYTAMU B COOTBETCTBUM C
X QYHKIMSIMHA M HA3HAYECHHUEM,

TOTOBHOCTb K TYMAHUTAPHON W BOJOHTEPCKON AEATENBHOCTH,

2) NaTpUOTHYECKOr 0 BOCIIUTAHUSL:

c(hOpMUPOBAHHOCTh POCCHICKOM TPAKIAHCKOM UIAECHTUYHOCTH,
NaTpUOTU3MA,

LIEHHOCTHOE OTHOILUIEHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTH>KCHHSIM
POCCHICKMX YUEHBIX B 0011aCTH (PU3UKK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS ¢

c(OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEACHHUS,

CIOCOOHOCTh OLEHUBATH CUTYALMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACH HA MOPAIBLHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHWCJIE B
JCATCIbHOCTU YUYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHHUE YCTOMUMBOIro OyyIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUSA

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
NPUCYLIETO (PU3HUYECKON HAYKE,



S) Tpy10BOro BOCIUTAHMS

UHTEPEC K PA3NU4HbIM cdepaMm NpoPEeCCHOHATBHONW ACATEIBHOCTH, B TOM
YKCIIE CBSA3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHUE COBEPIIATH OCO3HAHHBINA BEIOOD
Oyaymen mpodeccuu u peanu3oBbIBaTh COOCTBEHHBIC YKU3HCHHBIE TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BAHMIO B 00IACTH
(PM3WKK Ha TPOTSKCHUH BCEH SKU3HM,

6) 3KOJIOrN4€eCKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTD 3KOJIOTMYECKOW KYJIBTYPbl, OCO3HAHUE TJIOOATBHOTO
XapakTepa dKOJIOrM4YeCKUX mTpooIIeM;

IUTAHUPOBAHWE M OCYILECTBIICHUAE AECHCTBHIN B OKPYKAIOIIEH CPEIE HA OCHOBE
3HAHMA LEJIEH YCTOWYMBOIO Pa3BUTHS YEIIOBEYECTBA,

pPaCIIMpPEHUE ONbITA ACATEIILHOCTA SKOJIOTMYECKOH HANPABICHHOCTH HA
OCHOBE UMECIOIINXCS 3HAHUH 10 (PU3MKE;

7) UEHHOCTH HAYYHOI 0 MO3HAHUS:

Cc()OPMUPOBAHHOCTh MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHME LEHHOCTH HAYy4YHOH JEATEIbHOCTH, TOTOBHOCTH B ITPOLIECCE
U3Y4YCHUS  (U3MKM  OCYHIECTBIIATh  MPOEKTHYKD W HUCCIEA0BATEIIbCKYHO
NEATENBHOCTh UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/IbHbIC YHHBEPCAIbHBIC YUCOHBbIE AeiiCTBUS
ba3oBble JJorn4eckue aeiicTBusi:
CaMOCTOSITEILHO  (pOPMYyNIUpOBaTH M AKTyaJlM3MPOBATh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONPEICHATh IENN JICATEIIbHOCTH, 3aJaBaTh MAPAMETPBl U KPUTECPUU KX
JIOCTH>KEHMS,
BBISIBJIITH ~ 3aKOHOMEPHOCTH W TMPOTHUBOPEYMST B  PaCcCMaTpPUBACMBIX
(PU3HYECKUX SIBIICHUSX
pa3padarbiBaTh TUIAH PELICHUS MPOOJIEMBbl C YUETOM aHaIM3a MMEKLIUXCS
MAaTEPUATTLHBIX U HEMATEPUAITBHBIX PECYPCOB,
BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATHL COOTBETCTBUE PE3YIIHTATOBR
LEJISIM, OLICHUBATH PUCKH MOCIIEICTBHMA NECATENBHOCTH,
KOOPJIMHUPOBATh W  BBINOJHATH PadOTy B YCJIOBHSX  PeajbHOrO,
BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIIEHUU KU3HCHHBIX MPOOJIEM.
ba3oBble ncciaeanoBareibCcKue JeliCTBUS
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KITFOUECBBIMU MOHSTUSIMH W METOAAMU
(u3nYECKO HayKH;



BJIQJIETh HABBIKAMH Y4E€OHO-HCCIICI0BATENICKON M MPOCKTHON AEITENbHOCTH
B 00nactu (PHU3KMKHM, CHOCOOHOCTBEO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TOUCKY
METOJIOB PElICHUs 3a1a4y (PU3NYECKOTO COACPKAHUS, MTPUMECHEHUIO PA3TUYHBIX
METOJIOB MO3HAHUS,

BIQJICTh BHJAMHU JICATEIBHOCTH 110 TMOJYYEHHUIO HOBOIO 3HAHUSA, €ro
UHTEpNpeTallMy, NpPeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHbIX YUYEOHBIX
CUTYalMsIX, B TOM YUCJIC TPA CO3AAHUN YUEOHBIX MPOECKTOB B 00JIACTH (PU3UKH,

BBISIBJIAITh MPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYaJIM3WpOBATH 33]ady,
BBIJIBUTATh TUNOTE3Y €€ PEUICHMs, HAXOAMTh ApPryMEHThl Uil JO0KA3aTeibCTBa
CBOMX YTBEP:KIICHUH, 3a1aBaTh MApaMETPbl U KPUTEPUU PELICHHUS;

AQHAJTM3UPOBATh TOJIYYCHHBIE B XOJAC PEUICHHS 337a4d  PE3YJbTarhl,
KPUTUYECKHN OLICHUBATh MX IOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (POpMyIMpoOBaTh COOCTBEHHBIE 33Ja4l B 0OOpPa3oBaTENIbHOM
JESITENbHOCTH, B TOM YUCIIE MPU U3YYCHUH (PUBUKHY;

JlaBaTh OLEHKY HOBBIM CUTYALIMSM, OLEHUBATh MPUOOPETEHHDIH OIBIT;

YMETh TMEPECHOCHTh 3HAaHUS MO0 (U3MKE B NPAKTHUECKYHO O0JacTh
YKUZHEEATENbHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC UJCH, TPEAJIaraTh OPUrMHAJIBHBIE MTOAXO0/Ibl U PEIICHUS;

CTaBHUTH MPOOJIEMBI M 3a/1a4H, TOMYCKAOIIUE ATbTEPHATUBHBIC PELICHHUSI.

Pasora ¢ undopmanmeii:

BJIQJIETh HABBIKAMM MOJIyYCHUsT MHPOPMALNK (PU3MYECKOTO CONCPKAHUS U3
VMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIBHO OCYLICCTBISATH TOUCK, aHAU3,
CUCTEMATU3ALIMI0O U MHTEPIpeTalio MHPOPMALUK Pa3IMYHbIX BUIOB U (OpM
NPEICTABJICHUS,

OLICHUBATh JOCTOBEPHOCTh MH(POPMALINH,

UCMOJIb30BaTh  CPEACTBA  MH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHbIX
3a71a4 ¢ COOMIOACHUEM TpeOOBaHUN HSPrOHOMHMKHW, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECYpPCOCOCPEKEHUS], TMPABOBBIX M JTUYECKUX HOPM, HOPM
WH(pOpPMAaITMOHHON O€30MaCHOCTH;

CO3[1aBaTh TEKCTHl (PU3MUECKOrO COAECPKAaHWS B Pa3iMuHbIX (opmarax ¢
y4ETOM Ha3HA4YEeHUs MH(OpMalMK U 1IEJIEBON ayIUTOPUM, BEIOUPas ONTUMATIBHYIO
(opMy MPEICTABICHKS U BU3YATH3ALIHH.

KomMmyHnkaTuBHbIC YHHUBEPCAJIbHBbIC y4eOHbIC AeHCTBUS:
OCYLIECTBIATh  OOLIEHWE HA ypokax (M3MKM W BO BHE-YPOUHOM
JESATEIbHOCTH,



pacno3HaBaTh MPEANOCBUIKM  KOH(UIMKTHBIX CHTyalldii W  CMAr4arb
KOH (DJIMKTBI;

Pa3BEPHYTO M JIOTHYHO M3JIararb CBOIO TOYKY 3PEHHUSA C WMCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHAMATh W HUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIBHON
padoTHI;

BbIOMpAaTh TEMATUKY M METOJbl COBMECTHBIX ACHCTBHNA C Y4ETOM OOMIMX
MHTEPECOB U BO3SMOYKHOCTEN KKIOI0 YJICHA KOJUIEKTUBA,

[IPUHUMATh  I€IM  COBMECTHOM  JNEATENIBHOCTH, OPraHU3OBLIBATE U
KOOPIAWHUPOBATH JEUCTBUA MO €€ MOCTH)KEHWIO. COCTaBJIATH IUIAH JCHCTBUM,
pacnpenensTh poaud ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCYKIaThb pe3yJbTaThl
COBMECTHOM paboTHI,

OLICHUBATh KA4YeCTBO CBOETO BKJIAJa M Ka&OKIOI0 YYaCTHHKA KOMAaHIBl B
oOLIMiA pe3yabpTar Mo pa3padoTaHHBIM KPUTEPHUSIM,

IpeyiaraTb HOBBIE IIPOEKTHI, OLCHWBATL WACW C IIO3UIAA HOBU3HBEI,
OPATHHAIBHOCTH, IIPAKTHYECKON 3HAYNMOCTH,

OCYILECTBIATh TMO3UTHBHOE CTPATETHYECKOE TMOBEACHUE B  Pa3IAYHBIX
CUTYalUsIX, TPOSBIATE TBOPUECTBO U BOOOPOKEHUE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHble YHHUBepCaIbHbIE YUeOHbIe 1eiicTBUS
Camoopranmzanus:

CaMOCTOSATENILHO OCYIIECTBIIATh TMO3HABATEIBHYIO ACIATEIBHOCTh B 00JNacTh
(GU3MKK W aCTPOHOMWH, BBISIBJIATH MNPOOJEMBI, CTaBUTh W (HOPMYJIMPOBATH
COOCTBCHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX
3a/1a4, TJIAH BBIMOJIHECHUS MPAKTUYECKONH paboThI ¢ YUETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH W MPEANOUYTEHMIA,

JIaBaTh OLICHKY HOBBIM CUTYAIIMsIM;

pacMpsaTh PaMKHA Y4€OHOTO TPEIMETA Ha OCHOBE JIMYHBIX MPEANOUYTECHUI

JIeNiaTh OCO3HAHHBIA BBIOOP, APryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT,

CcnocoOCTBOBAThL (POPMUPOBAHUID KM MPOSBJICHUIO H3PYAMIMU B 00JacTH
(U3HKKN, TOCTOSTHHO MOBBINIATH CBOM 00Pa30BaTE/IbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPO/Ib, 3MOLMOHATbHBbIN HHTE/IEKT:

JlaBaTh OILEHKY HOBBIM CUTYAaIlMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIHHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BIAQJICTh  HABBIKAMM  MO3HABATEIIbHOM  pediiekcMn  Kak  OCO3HAHUs
COBEPIIAEMBIX JECHCTBUA M MBICTUTEIBHBIX MPOIECCOB, HMX PE3YJNbTaTOB U
OCHOBAHHIA,



UCIOJIb30BaTh MPUEMBI PEPIIEKCHM ISl OLICHKW CUTYalluH, BHIOOPA BEPHOIO
PELICHUS,

yMETh OIICHMBATh PUCKM M CBOCBPEMEHHO TMPUHUMATh PEUICHUS M0 WX
CHUKEHUIO,

OPUHUMATh MOTHMBBI M apryMeHTBHl JAPYTUX TPH aHaIM3e pe3yJbTaToB
NEATENBHOCTH,

NPUHUMATh €051, MOHUMAs CBOW HEJIOCTATKU U JIOCTOMHCTRA,

OPUHUMATh MOTHMBBI M apryMeHTBhl JAPYTUX TPH aHaiau3e pe3yJbTaToB
NEATENBHOCTH,

MPU3HABATh CBOE MPABO UM MPABO APYTUX HA OMIUOKH.

B mpornecce n0CTHKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOrPamMMbl
no (U3MKE Ui YpOBHS CpeAHEro oOuiero oOpa3oBaHus y OOyYarOIIMXCS
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN WUHTEIJIEKT, MpeAnonararmui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHMS, BKJIFOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHATIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHON 3MOIIMOHATBHON C(EpHI,
OBITH YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIOLIETO CAMOKOHTPOJb, YMEHWUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh AJanTUPOBATBCS K
SMOIMOHAIBHBIM U3MEHEHHUSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHMBALMM, BKIIOYAIOIIEA CTPEMIIEHUE K JTOCTHIKEHUIO LIEIHN U
yCIexy, ONTUMHU3M, WHHUIMATHBHOCTh, YMEHHWE ACHCTBOBATH HCXOAS W3 CBOUX
BO3MOKHOCTEH,

3MIIATUH, BKITFOYAKOUIEH CITOCOOHOCTh MOHUMATh SMOLMOHATBHOE COCTOSTHUE
JPYrMX, YYUTHIBATh €ro MPH OCYIIECTBJCHUU OOIICHUS, COOCOOHOCTh K
COUYYBCTBHIO M COMEPEKUBAHUIO,

COLMAJIbHBIX HABBIKOB, BKJTHOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOUIEHUS
C APYTUMH JTFOIbMU, 3a00TUTHCS, TPOSIBIIATh HHTEPEC U pa3peliaTh KOH(QIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenuss B 10 kjaacce mpeaMETHBIE Pe3ysibTaTbl Ha Oa30BOM
YPOBHE JOJDKHBI OTpakaTh CPOPMUPOBAHHOCT Y OOYYAOIIUXCS YMEHMIA:

JEMOHCTPUPOBATh HA MPUMEPAX POlb M MECTO (U3UKHA B (POPMUPOBAHUH
COBPEMEHHOM HAy4YHOW KapTWHBI MHpA, B Pa3sBUTHH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B IPAKTHYECKON AEATETLHOCTH JIFOIEMN;,

YUUTBHIBaTh TPAHUIBl TMPUMEHEHHS M3YYEHHBIX (U3WYECKUX MOJENCH:
MarepuanbHas TOYKa, MHEpUUAIbHAs CHCTEMA OTCYETa, A0COOTHO TBEPIOE TEIO,
MICATBHBIA a3, MOJEIIA CTPOCHUS Ta30B, XKUIAKOCTEH W TBEPABIX TEJI, TOYEYHBINA
BICKTPUYECKU 3apsl NPH pelICHUN (PU3NUYECKUX 3a/1aY;



pacno3HaBaTh (PU3NUYECKUE SBICHHS (ITPOLECCHI) U OOBACHATh MX HA OCHOBE
3aKOHOB MEXAHWKHW, MOJICKYJSIPHO-KUHETUYECKOH TEOPUM CTPOCHMS BELIECTBA U
AJCKTPOJMHAMUKHK.  PAaBHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHUE, CBOOOTHOE MAJACHUE TEJ, JBUKEHUE 10 OKPYXXHOCTH, WHEPIIUS,
B3auMojieicTBrE TeN, NP Qy3usi, OPOYHOBCKOE TBUKCHUE, CTPOCHUE KUJKOCTEH
U TBEPJBIX TENI, UBMEHEHUE 00bEMA TEJT MPU HArPEBAHUM (OXJIAXKJEHUM ), TEMIOBOE
PaBHOBECHE, MCHAPCHUE, KOHJCHCAIMS, IJIABJICHUE, KPUCTAUIM3AIUs, KUICHUE,
BJIQKHOCTh BO3/1yXa, MOBBIICHUAE IABJICHUS Ta3a MPU €r0 HArPEBaHUU B 3aKPHITOM
COCyllE, CBSi3b MEXKIy [apaMeTpaMu COCTOSHUSI Ta3a B  HM30MPOLECCaX,
AJICKTPU3ALMS TEN, B3aUMOACHUCTBUE 3aps/IOB,;

OMKCHIBATh MEXAHUYECKOE IBUKCHUE, MCHOJIb3YS (DU3UUYECCKUE BETAYUHBI
KOOpAMHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa,
UMITYJIbC TE€IA, KWHETUYECKAs SHEPrusi, NOTCHIMAIbHAS YHEPIUs, MEXaHUYeCKas
paboTa, MEXaHWYECKas MOUIHOCTb, MpPU OMWCAHWM MPABWILHO TPAaKTOBATh
(U3HYECKUI CMBIC MCHOJAB3YEMBIX BEJIMYWH, WX OOO3HAYECHHS W €JAMHUIIBI,
HaxoJuTh (POPMYJIbI, CBA3BIBAIOMIME MAHHYIO (DPM3UYECKYIO BEIMYMHY C JAPYTUMH
BEJIMYMHAMMU,

OMKCHIBATh W3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEMJIOBBIC SIBJICHUS,
UCIONBb3Ys (PU3MYECKUE BEJIMUMHBL JABJICHUE Tas3a, TeMmIeparypa, CpeaHss
KUHETUYECKAsT DHEPrUsl Xa0THYECKOrO JIBMXKCHHS MOJICKYJI, CPEIHEKBaApaTuyHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPECHHSSI HEPrusi, padbora rasa,
KOO(PPUIIMEHT TMONE3HOr0 JCHCTBUS TEMJOBOrO JBUTATENS, MPUA OMHCAHUH
NPaBWIBHO TPAKTOBaTh (PU3MYECKUI CMBICT MCHOJAB3YEMBIX BEAMYMH, WX
0003HAYEHUST W E€IUHUIBL, HAxXOAUuTh (OPMYJIBI, CBSA3BIBAIOUIME JAHHYIO
(PM3UUECCKYIO BEMYUHY C IPYTHMU BEIMYUHAM,

OMUCHIBATHh U3YUEHHBIE ANCKTPUUECKUE CBOMCTBA BEIECTBA U DJICKTPUUYECKUE
SBJICHUS (ITPOLIECCHI), UCTOB3Ys (PU3NUYECKUE BEIMYMHBIL. DJICKTPUUYECKUANA 3aps,
AJICKTPUYECKOE TMOJIE, HAMPSLDKEHHOCTD MOJISl, MOTEHIMAN, Pa3HOCTh MOTEHIIMAJIORB,
NpyU OMNKWCAHWM TPABWIHHO TPAKTOBATh (PU3WUYECKUM CMBICT HCHIOIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKA3bIBATh (POPMYIIBI, CBS3BIBAIOIIME
JAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMH BEJIMUYUHAMU,

aHAJIM3UPOBATh (PU3UUYECKUE MPOILIECCHI U SBIICHUS, UCIONb3Ysd (DU3NUYECKHUE
3aKOHBI U MPUHLMIBL 3aKOH BCeMUpPHOro tarorenus, |, 11 u 11l 3akonsl HeroToHA,
3aKOH COXPAHEHUS MEXAHUYECKOHW DSHEPrvM, 3aKOH COXPAHEHUS WMIMYJIbCa,
HNPUHIMIT CYMEPIO3UIANA CWJI, MPUHIMUIT PABHOMPABUSI WHEPLHUAIBHBIX CUCTEM
OTCUETA, MOJIEKYJISPHO-KMHETHYECKYIO TEOPUI0 CTPOCHHUS BEIIECTBA, TA30BbIC
3aKOHBI, CBSI3b CPEIHCH KUHETUUYECKON DHEPrUM TEIUIOBOTO JABUKEHHUS MOJICKYI C
aOCOJIFOTHOM TeMIIepaTypoid, MEPBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHUS
BIEKTPUYECKOro 3apsna, 3akoH KyinoHa, Opu 3TOM pa3nuyarb CIOBECHYIO



(OPMYJMPOBKY 3aKOHA, €r0 MAareMaTUYECKOE BBIPAKEHUE W YCIIOBHUS (TPAHHULIBI,
001acTh) NPUMEHUMOCTH,

OOBSICHATH OCHOBHBIE MPUHUOMUOBI  JICHCTBHS  MalluH, MpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MacHOr0 MCIOJIb30BAHUS B
MMOBCEIHEBHOM YKU3HH,

BBIMOJIHATh J3KCOEPUMEHTHl MO MCCIEIOBAHUIO (PU3NYECKUX SIBIICHUH W
OPOLECCOB C MCMOIB30BAHUEM MPSAMBIX W KOCBEHHBIX W3MEPEHWM, MPH 3TOM
dopMmynupoBaTh MNpodjeMy/3agadyy W TUHOTE3y Y4EOHOro HSKCIEPUMEHTA,
coOMpare YCTAaHOBKY W3 MPEMAJIOKEHHOrO OOOpPYIOBaHUS, MPOBOIWTEH OMBIT M
(hOopMyNMpOBaTh BHIBOBI,

OCYILLECTBIISATH MPSAMBIE U KOCBECHHBIE M3MEPEHUS (PU3NUYECKUX BEJIMYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIOCOO M3MEPEHUS M MCIOJIb30BATh W3BECTHHIC
METO/IBI OLIEHKH MOTPEIIHOCTEN U3MEPEHMUI,

UCCIICAOBATh  3aBHCHMOCTH  MEXAYy  (PU3MYECKHMMH  BEIMYMHAMH  C
WCMOJB30BAHUEM TMPSAMBIX HM3MEPECHWH, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCcUpoBaTh PE3yabTaThl MOJYYEHHOW 3aBUCHMOCTH (U3NYECKUX BEITUYHMH B
BU/JIE TAONUILL U TPpa(UKOB, A€NaTh BEIBOJBI MO PE3YybTaTaM UCCIICIOBAHMS,

coOmoaTh npaBujia O0€30MacHOrO TPyAa MPHU MPOBEACHUM HUCCICAOBAHUA B
paMKax y4eOHOro JKCHEPUMEHTA, YYEOHO-MCCIICA0BATEIbCKOW W MPOEKTHOM
JESATEIILHOCTH € KCIOJIb30BAHUEM W3MEPHUTEIBHBIX YCTPOWCTB M JTAOOPATOPHOrO
000py10BaHMS,

peliartb pacyEéTHBIC 3a/Jadyd € SBHO 3aJaHHON (PU3WYECKOH MOJEIBIO,
UCHONB3Ysl (PU3NYECKUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHAJIA3a YCIIOBHS 3a1a4i
BbIOMpaTh (PU3NUYECKYIO MOJAECIb, BBIACIATH (PU3MUECCKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMBIE JUIsl €€ PEIICHUs, MPOBOAUTh PACUETHI M OLICHUBATH PEATLHOCTH
NOJTYYEHHOTO 3HAYEHUS (PU3HUECKON BETMUNHBIL,

pelmarb Ka4eCTBEHHBIE 33Ja4H: BBICTPANBATh JIOTHUYECKH HEMPOTUBOPCUMBYIO
LENOYKY PaCCYyKACHUN € ONMOPOM HA M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(PU3HYECKUE SIBJICHUS,

UCMONB30BaTh  MPH  PEIIEHUM  y4yeOHBIX  3a7a4  COBPEMEHHBIC
WH()OPMAMOHHBIE TEXHOIOTUU JIJIsl TOMCKA, CTPYKTYPHPOBAHMS, WHTEPIPETALNA
Y TIPEICTABJICHUSI YYCOHOW W HAYyYHO-MONYJISIPHON MH(pOpMALK, TOTYYCHHON 13
PA3IMYHBIX KCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MOIYYaEM Y0 HH(POPMALIHIO;

OPUBOAUTH PUMEPBI BKJIAJa POCCHICKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKH, OOBSCHEHUE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE
TEXHUKHN U TEXHOJIOTHIA,

UCMOJBb30BaTh TEOPETUUYECCKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
i obecrieyeHust 0€30MaCHOCTH NPy 0OpallieHuH ¢ MPUOOPaMU U TEXHUUYECKUMU



YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS M COOIFOJEHUS HOPM 3KOJOTMYECKOro
MOBEACHUSA B OKPY KAIOIIEN CPEE,

padorate B TPYINIE C BBHIMOJIHCHUEM PATUYHBIX COLMATBHBIX POJICH,
NJIAHAPOBATh PadOTy TPYMIbI, PAUOHATIBHO PACHPEAcssATh OOSI3aHHOCTH W
MIJIAHUPOBATH JACIATEIILHOCTh B HECTAHAAPTHBIX CUTYALMAX, aJICKBATHO OLECHUBATH
BKJIAJ| K&KIOTO0 M3 YYACTHUKOB IPYMIBI B PEIIEHUE paCCMaTPUBACMOI TPOOTIEMBI.

K xoHmy oOyuyenuss B 11 kjacce mpeaMETHBIE pPe3yJibTaThl HA 0a30BOM
YPOBHE JOJDKHBI OTpakaTh CPOPMHUPOBAHHOCT Y OOYYAOIIUXCS YMEHMIA:

JEMOHCTPUPOBATh HA MPUMEPAX POlb M MECTO (U3UKHA B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHON KapTWHBI MHpA, B Pa3sBUTHUH COBPEMEHHOW TEXHUKHA U
TEXHOJIOTUM, B MPAKTHYECKOW NEATEIIBHOCTH JIFOAEH, ILETOCTHOCTE U €IMHCTBO
(pU3NYECKON KapTUHBI MUPA,

YUUTBHIBaTh TPAHWIBl TMPUMEHEHHS M3YYEHHBIX (DU3WUYECKUX MOJEINCH:
TOYEYHBINA DJIEKTPUUYCCKUN 3apsJ, JIyd CBETA, TOYCUHBIA NCTOYHHUK CBETA, AACPHAA
MOJETb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO sjpa MPH PEIIECHUH (PU3NUECCKHUX
3aj1ay;

pacno3HaBaTth (PU3NUYECKUE SBICHHS (ITPOLUECCHI) U OOBACHATH MX HA OCHOBE
3aKOHOB 3JICKTPOAVMHAMMKN M KBAHTOBOW (PU3WKHU: SJIEKTPUYECKAs MPOBOAMMOCTD,
TEIJIOBOE, CBETOBOE, XMMMYECKOE, MArHUTHOE ACUCTBHS TOKA, B3aUMOACHCTBUE
MAarHuTOB, JJIEKTPOMArHWTHAs WHAYKLMUSA, JEHCTBUE MArHUTHOIO TIOJIA HA
NPOBOJHUK C TOKOM M JABMXKYIIMHCS 3apsi, 3JICKTPOMArHUTHBIE KOJNCOAaHUs W
BOJIHBI, NPSAMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAKEHHUE, MPEIOMIICHUE,
uHTeppepeHurs, AupakurMs W OOASPU3ALMS  CBETa, MJUCIEPCHsS CBETA,
(doroanekrpuueckuii 3¢pdekt (PoTodPdeKT), CBETOBOE NaBICHUE, BOSHUKHOBEHUE
JMHERYATOro CIEKTpa aroMa BOAOPOAA, €CTECTBEHHAs W MCKYCCTBEHHAs
PaIMOAKTUBHOCTB,

OMUCHIBAaTh W3YYCHHBIE CBOMCTBA BEUIECTBA (DJIEKTPHUYECKHUE, MATrHUTHBIC,
ONTUYECKUE,  DICKTPUYECKYKD  MPOBOJAMMOCTH  PA3IM4HBIX  Cpel) |
BJICKTPOMArHUTHBIE SIBJICHUS (MPOLIECCHI), MCIONIB3Yys (PU3MYECKUE BEITUUYMHBL
BNIEKTPUYECKUI 3apsill, CUJIA TOKA, JJIEKTPHUUYECKOE HANPSHKEHUE, IIEKTPUUYECKOE
COMTPOTUBJIEHHE, PA3HOCTh MOTECHIMAIOB, JJIEKTPOJIBMXKYINAS CWIa, paboTa TOKa,
WHIYKIUS MarHMTHOrO mojs, cuna Amnepa, cuna JIOpeHna, WHAYKTMBHOCTH
KaTyIIKWA, 3HEPrusl SJIEKTPUYECKOTO0 W MArHUTHOTO TOJIEH, MEPUOA M 4acToTa
KoneOaHnii B KomeOarenbHOM KOHTYPE, 3apsl W CHJla TOKa B IPOLECCE
TFAQPMOHHMYECKUX SJEKTPOMArHUTHBIX KONeOaHWil, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs CHJIA JIMH3bL, MPU OMWUCAHWUM MPABHIBLHO TPAKTOBATH (U3NUYECKUI
CMBIC]I HCIONIb3YEMBIX BEIMYMH, WX OOO3HAYECHHWs M COUHULBL, YKa3bIBATbh
(OpMyJIbl, CBSI3BIBAIOLIME JAHHYKO (DU3MYECKYHD BEIWYUHY C APYTHMH
BEJIMYMHAMMU,



OMUCHIBATh W3YYCHHBIE KBAHTOBBIC SIBIICHUS M IPOLIECCHI, HMCMONb3Ys
(U3NYECKNE BEIMUYMHBL CKOPOCTh 3JCKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI W
4acToTa CBETA, SHEPIHUs U UMITYJIbC (POTOHA, MEPUOJ MOTyPacnaaa, SHEPrUs CBI3H
aTOMHBIX SJEp, NPHA ONHCAHWM MPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICH
UCIOJB3YEMBIX BEIMYMH, WX OOO3HAUEHUS W CAWHMIBI, YKa3bIBaTh (HOPMYJIBL,
CBS3BIBAIOINME JAHHYIO (PU3MYECKYH0 BEIMYHMHY C JPYTMMHM BEIAYMHAMM,
BBIYKCIIATH 3HAYCHUE (PU3HUECKON BETMUYKHBI;

AQHAJTM3UPOBATh (PU3MYECKHAE MPOLECCHl W SBJICHUS, UCIOB3YsS (PU3NUECKUE
3aKOHBI M MPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U MAPAJIICIBHOTO
COCIMHCHHS TMPOBOJAHMKOB, 3aKOH Jkoyis—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOM
WHAYKIWW, 3aKOH NPSIMOJMHEHHOrO pacpoOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHHS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE OWHINTEHHA s (oTodPdekTa,
3aKOH COXPAHCHHWs SHEPIrUM, 3aKOH COXPAHCHUS MMITYJIbCA, 3aKOH COXPAHCHUS
BIEKTPUYECKOrO 3apsaa, 3aKOH COXPaHEHHsT MACCOBOIO YMCIA, NMOCTynarel bopa,
3aKOH PaAMOAKTUBHOIO pacmaja, Mmpu 3TOM Pa3Inyvarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTU4YeCKOEC BBIPAKEHUE M YCJIOBHs (IpaHulbl, 00IacTH)
NPUMEHUMOCTH;

OMpPENECNATh HAPABIECHUE BEKTOPA WHAYKIIMM MArHUTHOTO TOJISl POBOAHKKA
C TOKOM, CHJIbI AMIIEpa U cuiibl JIopeHna;

CTPOUTHh W ONUCHIBATH HW300PAKECHHE, CO31aBACMOE IUIOCKMM 3€PKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATh J3KCHOEPUMEHTHl MO HMCCICIOBAHUIO (PU3NYECKUX SIBICHUH W
NPOLECCOB C MCMOJIB30BAHUEM MPSMBIX W KOCBCHHBIX W3MEPEHWH. NPH 3TOM
dopmynupoBaTh MNpodjeMy/3ajadyy W TUNOTE3y Y4EOHOro HSKCIEPUMEHTA,
coOMpare YCTAaHOBKY W3 MPEMJOKEHHOrO OOOpPYIOBaHUS, MPOBOIWTEH OMBIT M
(OpMyMPOBaTh BHIBOBIL,

OCYILLECTBIISATH MPSAMBIE U KOCBEHHBIE M3MEPEHUS (DU3NUYECKUX BEJIMYHH, MPH
3TOM BBIOMpaTh ONTHUMAJIbHBIA CIOCOO M3MEPEHUS M KCIOJIb30BATh W3BECTHHIC
METO/IBI OLIEHKH MOTPEIIHOCTEN U3MEPEHMUI,

UCCIICAOBATh 3aBHCHMOCTH (PM3MYECKMX BEIMYMH C HCIOJIb30BAHUEM
OPSMBIX M3MEPCHUW. MPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PMKCHpPOBAThH
PE3YAbTaThl MOJIYYCHHOM 3aBUCUMOCTH (PU3NYECKMX BEJIMYMH B BHAEC TAOMUL U
rpaMKoB, AeaaTh BEIBOABI IO PE3YJIbTATAM MCCIIEA0BAHUS,

coOmoaTh npaBujia O0€30MaCHOrO TpyJAa MNP MPOBEACHUHM WCCIEAOBAHMMA B
paMKax y4eOHOro JKCHEPUMEHTA, YYEOHO-MCCIICA0BATEIbCKOW W MPOEKTHOM
JESATEILHOCTA € KCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB M JIAOOPATOPHOTO
000py10BaHMS;

pemarb pacyéTHbIE 3aJaYd C SIBHO 33JaHHOW (PU3MYECKOW MOJEIBIO,
UCHOB3Ysl (PU3NUYECKUE 3aKOHBI M TPUHLMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4H



BbIOMpaTh (PU3NUYECKYIO MOJACIb, BBIACIATH (PU3MUECCKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAUMBIE JUIsl €€ PEIICHUs, MPOBOAUTh PACUETHI M OLICHUBATh PEATLHOCTD
NOJTYYEHHOTO 3HAYEHUS (PU3HUECKON BETMUNHBIL,

pelars Ka4eCTBEHHbBIE 3a0aYl. BEICTPAUBATE JIOTHYECKH HEMNPOTHBOPEUYUBYIO
LENOYKY PACCYKACHUN € ONMOpPOM HA M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(DU3HYECKUE SIBICHMUS,

UCNONBb30BaTh  MPH  PEIIEHUM  y4eOHBIX  3a7a4  COBPEMCEHHBIE
WH()OPMAMOHHBIE TEXHOJIIOTUU JIJIsl TOMCKA, CTPYKTYPHPOBAHMS, WHTEPIPETALNN
Y TIPEJICTABJICHUSI YY€OHOW W HAYYHO-MONYJISIPHON MH(pOpMALK, TOTYYCHHON 13
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH NOJYy4aeM IO HH(POPMALUIO;

OOBSACHATh MPUHLMMBI JICHCTBUS MalIWH, NPUOOPOB W TEXHUYECKUX
YCTPOICTB, pa3myark YCIOBUS MX OE€30MACHOTO MCMOJIb30BAHUS B MOBCEIHEBHOM
JKA3HU,

OPUBOAUTH PUMEPBI BKJIAJa POCCHICKUX U 3apPYOCKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAKOUIETO MHUpPa, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH,

UCMOJb30BaTh TCOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON KU3HU
i obecrieyeHrs: 0€30MaCHOCTH MpU 00palieHuH ¢ MPUOOPaMU U TEXHUUYECKUMU
YCTPOMCTBAMU, JUIsi COXPAHEHUS 30POBbS M COOJIFOICHUST HOPM 3KOJIOTHYECKOTO
MOBEACHUSA B OKPY KAIOLIEN CPEE,

padoTrate B TPYNIE C BBHIMOJIHEHUEM PA3IUYHBIX COLMATIBHBIX POJIEH,
MJIAHAPOBATh PadOTy TPYMIbI, PAMOHATIBHO PACHPEAcssATh OOSI3aHHOCTH W
[JIAHUPOBATh ACATENBHOCTE B HECTAHAAPTHBIX CUTYaUHMsX, aACKBAaTHO OLICHUBATH
BKJIAJ] K&KIOT0 U3 YYACTHUKOB FPYIIBI B PEIICHUE PacCMaTPUBAEMON TPOOIIEMBI.



TEMATWNYECKOE NMJTAHNPOBAHWE
10 KJTACC

KonnyectBo 4acoB

HanmeHoBaHWe pas3gesioB N TEM
nporpamMmmabl Bcero

Ne n/n

Pasgen 1. PUN3NKA N METOAbl HAYHYHOI O NMO3HAHWNA

11 ®du3nKa N MeETOAbl HAYYHOr0 NMO3HaHMA 2

WToro no pasgeny 2

Pasgen 2. MEXAHUKA

2.1 KuHemaTunka 5
2.2 OunHammka 7
2.3 3aKOHbI COXpaHeHnsa B MexaHuKe 6

WToro no pasgeny 18

Pasgen 3. MOJIEKYJTAPHAA ®NSNKA N TEPMOAVNHAMUWKA

OcHoBbI MOﬂeKyﬂﬂpHO-KMHETMLIeCKOVI

31 9
Teopuu

3.2 OCHOBbI TEPMOLMHAMUNKN 10
ArperatHble COCTOAHUA BELLECTBA.

33 P H 5

das3oBble Nepexosbl

KOHTpONbHbIE
paboTbl

lNMpakTnyeckune
paboTbl

ONEKTPOHHbIE

(undpossble)
obpasoBaTe/ibHble

pecypchbl

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

bnbnmoteka LLOK
https://m.edsoo.ru/7f41bf72
bubnmoteka LLOK
https://m.edsoo.ru/7f41bf72
bubnmoteka LLJOK
https://m.edsoo.ru/7f41 bf72

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

bnbnmoteka LLJOK
https://m.edsoo.ru/7f41 bf72

bubnmoteka LLOK
https://m.edsoo.ru/7f41bf72
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WToro no pasgeny

Pasgen 4. 9NIEKTPOANHAMUKA
4.1 dfeKTpocTaTtnka

MOCTOAHHBIM 31eKTPUYECKnii TOK. TOKKU B
pasnUYHbIX cpesax

4.2

WToro no pasgeny
Pe3epBHOe Bpem4

OBUWLEE KOMMYECTBO YUACOB MO NMPOIrPAMME

24

10

12

22

68

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

bubnnoteka LLOK
https ://m.edsoo.ru/7f41 bf72
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