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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yjbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MmporpaMMbl BOCIHTAHHS H
KOHILIETIIIUK TIpernojiaBanusi yueObHoro npeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEAMETHBIM M METAlpeIMETHBIM pPE3yJbTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHs] (PUM3HKU HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TNIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHWM, H3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIy4YeHHUs HOBBIX MaTEpHalOB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBaHME €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydaroluxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢u3MKu IS YpOBHsS CpeaHEro oo0Imero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuM B Kypce SBISICTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus MNPEaNosiaraéT HCHOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM T€XHHUYECKUX U TEXHOJOTHUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke OOCYKIEHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PU3NUECKON TEOpUH, pOoJIu (PyHAAMEHTAJIbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOAE, TpaHHULAX
MPUMEHUMOCTH TEOPUH, JMJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXxcsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYEHHYECKHUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa30BaTeIBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW IUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »>TomM obecrnieumBaeTcs OBJIAQJICHUC
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbimoe BHUMaHUE yHaeNsSeTCS PENICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3amay. [Ipu 3TOM U1 pacu€THRIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4d C SIBHO



3aJlaHHON (PU3NIECKON MOJCIBIO, TTO3BOJISIFOIINE IPUMEHSTh U3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HUHTErpUpys 3HaHUS W3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEeKaHUsl (PU3MUECKUX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACHU IS CUTyallMH IPaKTHUKO-
OpHUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIEUYeHHI0 ydeOHOTO Tporecca 0a3oBBI YpOBEHBb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOMKHO OBITH
HeoOXouMoe J1abopaTopHoe OOOpYy/IOBaHUE JJiS BBHIMIOJTHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMme 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAllUid NSt
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue wHHTEpeca W CTPEMJICHUS OOYYAOMIMXCA K HAYIHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POPMUPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHME HAYYHOTO MHUPOBO33PECHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmMupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAyYHBIX JJOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O poONM (PU3MKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTrxeHne 3TuX Leeil o0ecreunBaeTcss peueHueM CIASAYIONMX 3a1ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEro 00IIero o0pa3oBaHus:

NpUOOPETEHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHE YMEHUH TNPUMEHATh TEOPETUUYECKHE 3HAHUA A
OOBsICHEHUs] (PU3MYECKHX SBJICHMA B TMPUPOJAE U JIA HPUHATHSA
MPAKTUYECKUX PEIICHUN B MMOBCETHEBHOM KU3HU;

OCBOCHME CIOCOOOB pEIICHUs] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 3aa4u;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IJIAHUPOBAHUSA U IPOBEJICHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAIW3a M HUHTEpHpeTanuu HHGOpMaIHH,
OIIpe/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHWE YCIIOBHI JJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B

11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H

MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP

IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C Y4YETOM MHIUMBUIYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HN3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBuxkeHHEe. OTHOCUTEIBHOCTh MEXaHWYECKOI'O JABHKCHUS.
Cucrema otcuéta. TpaekTopusi.

[lepemerieHre, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MAaTEpUaIbHOW TOYKH, MX MPOCKIIMH HA OCH CHUCTEMbl KOOpJUHAT.
ClioxkeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHus
MaTepUaJIbHOM TOUKH OT BPEMEHHU.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHentHoe  aBmkeHue. J[BMKEHHME  MarepualbHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IICTTHbIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCU€Ta, WILTFOCTPAIUS KHHEMATUUYECKUX XapaKTEPHUCTHK
JIBUKEHUS.

[IpeoOpazoBanne NBMKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenue aBuxkeHUs Tena, OPOIIEHHOTO TOJ yIiOM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHnne nBUXKEHUS Telia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA [71s1 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectu. llepBasg kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpOTUBIIEHUS MPU JIBU)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HHKAIOUIMX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl coOXpaneHUus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 H3MEHEHUH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennumaneHas DHEPTUsA YIIPYro
nepopMupoBaHHoi  mpykuHBI.  [loTeHuManbHast  2HeEpruss Teda  BOIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHple U HEMOTEHHUANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyenue aOCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

HccnenoBanrie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep ABUKEHUS W
B3aMOJECUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H



TBEPABIX T€J U OOBICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojeeld. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.

Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOro raza. AOCONIOTHas TeMmIeparypa Kak mepa
CpelHEd KWHETUYECKOM SHEpPrHuH TEIUIOBOIO JBMKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpencTaBlieHUe M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OmnbITel 110 1D Py3un KUAKOCTEN U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEANBHOIO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATE HAa OCHOBE M3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJIMHAMHYECKOU
CUCTEMBI U criocoObl e€ n3meHeHust. KonnyecTBo TemioTsl U padota. BHyTpeHHsIs
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHUE. Y AeNbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K H3omporeccam. ['padpuyeckas
WHTEpHIpeTanus padoThl rasa.



Bropoii 3akon Tepmoaunaamukn. HeoOpaTtuMocTh MpoIieccoB B IPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3zoBaHust SHEpPruM B TEMIOBbIX MainHax. KoapduuueHT mone3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTETHKHU.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPHU COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcamus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacwliieHHbld map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpucTayum3aius. Y AenbHas TerioTa miasienus. CyOoaumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHayioB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mMepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznea 4. JjieKTpoAUHAMUKA

Tema 1. Inexkmpocmamuxa

ONeKTpU3alus Tel. OIJEKTpUYECKHil 3apsia. JBa BuAa AIEKTPUUYECKUX
3apsinoB. IIpOBOJNHUKM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apa0oB. 3akoH KynoHa. ToueuHsblil 371€KTPUUECKUI 3apsl.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun
CYNEPIIO3ULIMU JJIEKTPUUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AMAJNEKTPUKU B DJIEKTPOCTATHUECKOM IIOJIE.
JlvanexkTprdyeckasl MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KongeHncaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHuyecknue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3aluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa Lenu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIBbHOE CONPOTHBJIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIIEKTPUYECKOTO TOKA.



ONEeKTpOABMKYIAsL CUJa U BHYTPEHHEE CONPOTUBICHHE MCTOYHHKA TOKA.
3akoH Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckon nenu. KopoTtkoe 3ambikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyeckuidi TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJHUTOB.
DIEKTpOIUTUYECKAs AUCCOUALNS. DIEKTPOIH3.

DIeKTpUYecKUii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN N0, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUIIbI TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOANMMOCTbD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce oCyIIECTBIISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHM: SIBJICHUE, HAy4HbId (akT, runores3a, Qu3nyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: penieHHe CHCTEMbl ypaBHEHUHW, JHHEWHAss (QYyHKIHS,
napaboJia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupoje, auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SBJIICHUS B )KUBOU MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEW M
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALM,
raJIbBaHUKA.

I'eocpaghus: BNaxXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: MpeoOpa3OBaHHUE JIBHKEHUN C HCIOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEHMS B TEXHUKE, MOJAIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
CrOpaHus, napoBasi TypOuHa, ObITOBOW XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
IIOJIyYECHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopBkL,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIi YPOBEHB) JOJDKHO OOCCIICUHUTH JOCTIIKCHHUE CIICTYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEIATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYKO JIESITEIIBHOCTH B MHTEpPECAX IPaXAaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
X (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITETBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOT'O TBOPYECTBA,
npUCyIIEero pU3nYecKoi HayKe;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm NnpodecCHOHANbHOU AESTEIBHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(U3UKM HA TPOTSKEHNUN BCEH KU3HH;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

chOpPMHPOBAHHOCTh JKOJOTHUYECKONW KYyJNbTYphl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE IECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HANpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (U3UKA  OCYLIECTBISATH  IPOEKTHYID M HCCIEIOBATENIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh ILEIU ACATEIBHOCTH, 33JaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTEPHUATIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIOJHATH pabOTy B  YCIOBUAX  PEABHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBITINICHUE MPY PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KITIOYEBHIMH IMOHATHSAMH W METOJaMU
buznIeCcKOil HayKu;

BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3INIHBIX
METO/IOB ITO3HAHMSI,

BJIQJICTh BUJAMH JICATCIBHOCTH 110 IMIOJIYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlluY, MPEOOPa30BaHUI0 M TPHUMEHEHHUIO B PA3IUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHUCJIC TIPH CO3JaHUH YICOHBIX TIPOCKTOB B 00JIaCTH (DU3HKH;

BBEISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3aady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAWUTh apTyMEHTHI IS JI0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl K KPUTEPUHN PEIIICHHUS,

aHANMM3UPOBAaTh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa3oBaTEILHOM
JEATETLHOCTH, B TOM YHCJIC TIPH U3YICHUHN (PU3HKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
KU3HEICITCIHbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEIaraTh OpUrHHAIBHBIC MTOAXObl U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUSI.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU TIOJydeHHS WH(POpMAIUU (HU3MYECKOTO COACPKaHUS U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIICCTBIATh TIOWCK, aHaJW3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAli0 WHGOPMAIIUN Pa3IUYHBIX BHIOB M (opm
MIPE/ICTABIICHNUS,

OIICHUBATh JJOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTWIA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a7a4 ¢ CcoOMoJieHueM TpeOOBaHUN HSPrOHOMHMKU, TEXHUKH OE€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCThl (PU3MUYECKOTO COACpP)KAHUS B Pa3IMUHBIX (QopMmaTax C
y4€TOM HazHa4yeHus WHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUPAst ONTUMAIIBHYIO
¢dbopMy npeacTaBIeHHUS U BU3yaTH3alIlHH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

OCYUIECTBJIATH OOIIEHUE HA YPOKax (PU3UKHU U BO BHEYPOUHOM JCSATEIBHOCTH;

pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHHEM
S3BIKOBBIX CPE/ICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJIeHA KOJIJICKTUBA;

IPUHUMATh [EJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4€CTBO CBOErO BKJIAJa M KaXJOTO yYAaCTHUKA KOMAaHIBl B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLIMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JIESITEIHLHOCTh B 00JIaCTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIIEHUS PACUETHBIX U KauyeCTBEHHBIX
3aj1a4, TUTaH BBIMTOJIHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JeaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



COCOOCTBOBATh (DOPMHUPOBAHUIO U TPOSIBICHUIO S3PYIUIUMU B 00OJIACTH

(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJa/JIeTh HABBIKAMH  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJIbTaTOB H
OCHOBAHHUII;

UCITIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
TeSITEIbHOCTH;

IPUHUMATH ce0sI, MOHMMAsi CBOM HEJIOCTAaTKU M IOCTOMHCTBA,;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrMX TMPH aHalM3e pe3yiIbTaToB
NeSITEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpouecce qocTrKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0imero oOpa3oBaHus y OOyYaroluxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, Mpeoiararomn
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, yYMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaThCA K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpPEMIICHHE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBaTb €ro MpH OCYIIECTBICHUH OOLICHMS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIFOUYAIOIUX CITIOCOOHOCTH BHICTPAWBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.



INPEAMETHBIE PE3YJIBTATBI

K kxonumy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUAIOUIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEJO,
UJCAIBHBIN Ia3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKU 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3NUYECKUE SIBICHUS (IIPOLECCH) U OOBSCHITh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U
DNEKTPOAUHAMUKHN:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMoOJIeHcTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBIXKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TeJ, U3MEHEHNE 00bEMA Tell IPU HAarpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCALMS, IUIABJICHWE, KPUCTAJUIM3aLus, KHUIICHHE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHHE JABJICHHS T'a3a [IPU €ro Harp€BaHUU B 3aKPBITOM
COCylle, CBSI3b MEXAY IApaMETPAMU COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTpU3aLUs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (U3UUYECKUE BEITUUYMHBI:
KOOpAMHATA, NyTh, NEPEMENIEHNE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CHIIA,
UMITYJIBC T€Jla, KUHETHYECKasi YHEPrus, NMOTEHUUANIbHAs DYHEPTUs, MEXaHU4eCKas
paboTa, MeXaHHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMCBHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SIBIICHUS,
UCIONb3ysl (PU3MYECKME BEIWYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIusl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaJApaTHUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHeprusi, padbora rasa,
KOA(P(GUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUraTeNs; NpPHU ONHUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

ONMUCBHIBATh U3YYEHHBIE DIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMYMHBL: SJIEKTPUUECKUNA 3apsij,
AIIEKTPUYECKOE T10JIE€, HANPSKEHHOCTD I10JIs1, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;



Opy OMHCAHUM TMPAaBWIBHO TPAKTOBATh (DU3MUECKUM CMBICT HCHOIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHMS] M EJIMHHUIIbI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLINE
JAHHYI0 (U3UYECKYIO BEJIUYHMHY C APYTUMH BEIMUYUHAMY;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U IIPUHLNIBL: 3aKOH BCEMUPHOTo Tsarorenus, I, II u 111 3axkonsl HeroToHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DSHEpPrUHM, 3aKOH COXPAHEHUs HMITYJIbCa,
OPUHIUI CYNEPIO3ULIHA CHJI, MPUHUUI PABHOMNPABUS WHEPLHAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON PHEPIUM TEIIOBOTO JABUKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pasiidyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHHUE U YCJIOBUA (IPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI JCHCTBUSA MAallMH, NOpHOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOIO UCIOJIb30BAaHUS B
IIOBCEHEBHOM KU3HU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX UM KOCBEHHBIX HM3MEPEHUH, IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYUIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] U HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
VCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(buUKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKHUX BEIUYUH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-HMCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPONCTB M J1aOOpaTOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOoOXoauMbIe Jisi €€ pelIeHHs,, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTh
MOJy4YEHHOTO 3HaueHus (PU3NUECKOIN BEJININHBI;



pelaTh Ka4eCTBEHHBIE 33/1a4M: BBICTPAUBATh JOTUYECKH HEMPOTUBOPEUHUBYIO
LEMIOYKY PACCYXKACHUN C ONOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue SBICHUS;

UCIOJB30BaTh  IMPU  PEIIEHMHM  y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Jutsl o0ecrieyeHust 6€30MacCHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PAaLUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHWBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBAaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
HaumeHnoBaHue
Ne n/m pa3esioB U TeM JaexkTpoHHble (LU(poBbHIe) 00pa3oBaTebHbIE PeCYpPChI

NPOrpaMmbl

Bcero

Paznesn 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUA

dusuka u METOIbI

11 2 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
HAYYHOTO ITO3HAHMSI
Uroro no pazueny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmuoteka [{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHEHUS B 6 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro 1o pasuery 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA



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

OCHOBBI

3.1 MOTICRYIAPHO 9 Bu6miorexa LJOK https://m.edsoo.ru/7f41bf72
KHHETHYCCKOM
TCOPHH
0]
32 CHOBBI 10 Bu6muorexa LIOK https://m.edsoo.ru/7fA1bf72
TEPMOJIUHAMHUKHI
ArperatHble
33 COCTOHI 5 Bu6morexa LIOK https://m.edsoo.ru/7fA1bf72
BeliecTBa. Pa3oBbie
EPEXOIbI
Uroro no pazueny 24
Paznea 4. JIEKTPOJIUMHAMUKA
41 DneKTpocTaTHKa 10 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
4.2 STCKTPHHACCI TOK. 12 bu6muoreka IIOK https://m.edsoo.ru/7f41bf72
Toku B pa3IHYHBIX
cpenax
Wroro no pazueny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosmnuecTBo
Ne i/l Tema ypoka qacoB
Bcero
1 ®uznka — Hayka o npupojie. Hayunbie MeToabl TO3HAHUS OKPY’KAIOILEr0 MUPa 1
5 Posb 1 MecTo ¢u3uku B JOpMUPOBAHUU COBPEMEHHON HAYYHOU KapTUHBI MUPA, B IPAKTHUECKON 1
JeATEIbHOCTH JIFOAEH
3 Mexanudeckoe aBmxeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOT0 ABMkKeHus. [lepemerienue, 1
CKOpOCTb, YCKOPEHUE
PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE
PaBHOYCKOpEHHOE NPSMOIIMHEWHOE IBUKEHUE 1
CBobOonHoe majeHue. Y ckopeHrne cBOOOHOTO MaJAeHUS
7 KpuBonunelinoe aBuxeHue. J[BH>KeHNEe MaTepruaIbHON TOUKH 110 OKPYKHOCTH 1
8 ITpuHiun otHocuTensHOCTH ["anunes. MHepunanbHbie cucteMsl oTcyeTa. [lepsoiii 3akoH HeroToHa 1
9 Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoitl 3akon HeroToHa 1151 MatepualibHOM 1
TOYKH
10 Tperuii 3akoH HproTOHA 111 MaTepUAIBbHBIX TOYEK 1
11 3akoH BceMupHOTO TAroreHus. Cuna tspkectd. [lepBas kocMuueckast CKOpOCTb 1
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1
13 Cuna tpenus. Koapduuuent tpenus. Cuna conpoTUBICHUS MPU ABHKEHUU Tella B )KUIKOCTH WU 1

rase




[TocTynarenbHoe U BpamaTesibHOE JBUXKEHUE a0COIIOTHO TBEPAOTO Tesna. MomeHT cubl. [lneuo

14 N
CUJIbL. Y CIIOBHSI paBHOBECHS TBEPOrO Tejla

15 Hmmynsc MaTepuanbHON TOYKH, CUCTEMBI MaTEpUANIBHBIX TOUeK. MIMITysibe cHilbl. 3aKOH
COXpaHEHHs UMITyJIbca. PeakTuBHOE NBUKECHME

16 PaboTa n momHocTs cuibl. Kunetnueckas sHeprust MatepuanbHoif Touku. Teopema 00 n3MeHeHUH
KHHETUYECKOW SHEPTUU

17 [MorentmaneHas sueprus. [loreHnmanpHas sHEPTrUs ynpyro aeOpMUPOBAHHOHN MPYKUHBIL.
[loTenuuanpHas 3Heprus Teaa BOIU3K NOBEPXHOCTU 3€MIIU

18 [TorennuanbHble U HEMOTEHLIUANbHbIE CHIIbL. CBSA3b paO0OThI HEMTOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXAaHUYECKOW dHEPrun

19 JlaGopatopHas pabota «lccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKOH 3HEPTruu
TeJa Ha IPUMEpE PacTSHKEHHsI PE3UHOBOTO JKI'yTa

20 KonTponabHas pabora no teme «Knnemaruka. J[nHaMuka. 3aKOHBI COXpPaHEHUSI B MEXAHUKE)

21 OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETHYeCKON Teopun. bpoyHoBckoe nBmxenue. Juddys3us

99 XapakTep JBMKECHHS U B3aUMOJIEHCTBUS YacTHUI] BEIEeCTBA. MOJENN CTpOEHHS Ta30B, KUAKOCTEN U
TBEPIBIX TEN

23 Macca monekyn. KonmngectBo Beniectsa. [TocTosiHHass ABoraapo

24 TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Lienscus

25 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHHe MKT

26 AbGcomoTHas TeMIieparypa Kak Mepa cpelHel KHHETHUECKOM SHeprur ABMKEHHS MOJIEKYJI.
VYpasuenue Mengeneesa-Knaneiipona

27 3akoH JlanbToHa. I'a30BEIC 3aKOHBI




JIaGoparopHas pabora «MccnenoBanue 3aBUCUMOCTH MEXKy TapaMeTpaMU COCTOSTHUS

28 1
Pa3peKCHHOTO ra3a

29 N3ormporieccsl B UeaIbHOM Ta3e U UX rpaduueckoe mpeacTaBlieHue 1

30 BHyTpeHHsIs SHEPTUs TEPMOIUHAMUYECKON CHCTEMBI M CITOCOOBI €€ n3MeHeHus1. KommuecTBo 1
TEIUIOTHI U paboTa. BHyTpeHHsISI SHEPT s OTHOATOMHOTO HIEATLHOTO Ta3a

31 Bune! rennonepenaun 1

39 VY nenpHast TEIIOEMKOCTD BelliecTBa. KomruecTBO TEIIOTHI U Teruionepeaaye. AauadaTHbIH 1
nporiecc

33 [1epBbIii 3aKOH TEPMOJMHAMUKHU M €TI0 IPUMEHEHUE K H30IPOIeccaM 1

34 HeobOparumocTs mporeccoB B mpupojie. BTopoii 3akoH TepMOIMHAMHUKH 1

35 [Tpunnun aeiictus u KI1JI TermoBoit MammmHbI 1

36 Hukn Kapuo u ero KITJ{ 1

37 DKoJoru4eckue npo0aeMbl TEMII03HEPTETUKH 1

38 Ob6o6maromuit ypok «MomnekyinsipHas ¢puznka. OCHOBBI TEPMOJUHAMUKI 1

39 Kontponbnas padota o teme «MonekymsipHas ¢pusuka. OCHOBBI TEPMOTUHAMUKI 1

40 [Tapoo6pazoBanue u koHAeHcalus. Vcnapenue u Kumnenue

41 AOCONIOTHAS 1 OTHOCHUTENIbHAS BIAXXHOCTH BO3Tyxa. HackIeHHbIi ap

42 Tsépnoe teno. Kpucrammmueckue u amop@ublie Tena. AHM30TPONHs CBOMCTB KprcTamoB. JXXunkue 1
KpucTayyibl. COBpeMEHHBIE MaTePHAITBI

43 [InaBnenue u kpucTauM3anus. Y aenpHas TermioTa miaBnenus. Cydomumanus 1

44 YpaBHeHHE TEIIOBOTO OanaHca 1

45 DneKTpu3aIus Tei. DIEKTPUIeCKui 3apsi. J{Ba Buaa 3JeKTPUUECKUX 3apsioB 1




46

[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3apsaaa

47 BsaumonerictBue 3apsiioB. 3akoH Kynona. TouedHbli 371€eKTpUUECKUN 3apsiy

48 Hanpsok€HHOCTb 31ekTpuyeckoro mosis. [IpuHiun cyneprno3unuu a1eKTpuieckux nosuei. Jlunum
HANPSKEHHOCTH

49 Pabora cun anekrpocraruyeckoro nodis. [orenmuan. PasHocTh moTeHIMaIoB

50 [TpOBOTHUKY M JUAICKTPUKHU B SJCKTPOCTATHUECKOM ToJie. JIManeKTpuieckas MpOHUIAeMOCTh

51 OnektpoéMkocTb. Konnencarop

52 DIEKTPOEMKOCTD IJTIOCKOTO KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOT0 KOHIEHCATOpa

53 JlaGopaTtopHast pabota "M3mepenune 2MeKTpoEMKOCTH KOHIeHcaTopa"

54 [TpuHIMIT NEHCTBYS U IPUMEHEHHE KOHICHCATOPOB, KOMMMPOBAIBHOTO armapaTa, CTpyHHOTo
npUHTEpa. DIEKTPOCTATUYECKas 3aIInUTa. 3a3eMIIeHUE dIIEKTPOIIPHOOPOB

55 DNEeKTpUYECKHid TOK, YCIOBUS ero cyiiectBoBanus. [loctosHubli Tok. Cumna Toka. Hanpsixenue.
Conpotusnenue. 3akoH OMa Juist yyacTKa LENH

56 [TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEHNE IPOBOAHUKOB. JIabopaTopHas padoTa
«M3yueHne cMemaHHOro COeIMHEHUSI PE3UCTOPOB»

57 PaboTta 1 MOIITHOCTB AMEKTPUYECKOro ToKa. 3akoH J[xoymns-Jlenna

58 3akon OMa 11 MOJTHOM (3aMKHYTOW) AeKkTpudeckoi rienu. Koporkoe 3ambikanue. JlaboparopHas
pabota «13mepenne DJ]C ncTouHNKa TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUSD)

59 DNEeKTPOHHAs TPOBOAUMOCTH TBEPBIX METAIUIOB. 3aBUCUMOCTH COITPOTUBIICHHUS] METAJIIOB OT

teMiiepaTypbl. CBEpXIIPOBOIUMOCTh




60 DneKTpuvecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB 1

61 [omynpoBogHUKH, UX COOCTBEHHAs U IPUMECHAS TPOBOIUMOCTh. CBOHCTBa p—N-TIepexoa. 1
[omynpoBoAHUKOBBIE TPUOOPHI

62 DJeKTpUYecKUil TOK B pPacTBOpax M paciljiaBax 3JEKTPOJIUTOB. DJIEKTPOIUTHYECKAS JUCCOLMALUS. 1
DneKTpoau3

63 OnexkTpudeckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3zpsaa. Monuus. [lnazma 1

64 OneKkTpudeckre Npudophl U yCTPOICTBA U UX MpaKTHUeCKoe NpuMeHeHue. [IpaBuiia TeXHUKH 1
6e3011acCHOCTH

65 O6o06maromuii ypok «JIeKTpOAHHAMHUKA) 1

66 KonrtponbHas padora no reme «nekTpocraTika. [locTosiHHbIN nekTprueckuil Tok. Toku B 1
Pa3IMYHBIX CpeIax»»

67 PesepsHblil ypok. KonTponbHas paboTa mo teme "DnekTpoguHaMuka'

68 PeseprHbIit ypok. O6o0miaronmii ypok mo remam 10 kiacca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




