HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YpOBHE cCpeaHero ooOmiero oOpa3oBaHHS
pazpaboTaHa Ha OCHOBE TMOJOXKEHHH u TpeOOBaHWN K pe3ylbTaTaM OCBOEHHUS OCHOBHOMN
oOpa3oBarenbHOi mporpammsl, ipenctaBieHHbx B DT'OC COO, a takxke ¢ yuétoM (demepaibHOM
paboueii mporpaMmbl BOCOHUTaHMS M KOHIENIIMU MpenojaBaHus yueOHoro npeamera «dusuka» B
oOpa3oBaTenbHBIX  opraHum3zaumsx Poccuiickoit ~ ®enepanuu, peaqusylOIIUX  OCHOBHBIE
o0pa3oBaTeabHbIE IPOrPaMMBI.

Conep:xaHue mporpaMMbl 10 (U3UKE HANPABIEHO Ha (JOPMHPOBAHNE €CTECTBEHHO-HAYYHOH
KapTUHBI MUpa obydaronmxcs 10—11 ximaccoB mpu oOyueHun ux ¢usnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JI€ATEIbHOCTHOrO noaxona. Ilporpamma no ¢usuke cooTBETCTBYET TPEOOBAHUAM
OI'OC COO K nIaHUPYEMBbIM JIMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM
o0yueHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pEaM3alMy MEXIPEIMETHBIX CBSi3ed (U3UKU C
€CTECTBEHHO-HAaYUHBIMU y4eOHBIMU NpeaMeTaMu. B Hell onpenesnstoTcss OCHOBHbBIE 1€ U3y4EHUSI
¢u3MKU Ha YPOBHE CpeqHero oduiero obpa3zoBaHus, MJIAHUPYEMBbIE Pe3yJbTaThl OCBOSHHUS Kypca
(GU3MKH: TUYHOCTHBIE, METalIPeIMETHbBIE, PEMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o ¢u3uKe BKIIOYAET:

® [UJIaHUpPYEMblE PE3yJIbTaThl OCBOCHMsI Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM 4MCIIE

IIpeMETHbIE PE3YJIbTATHI 10 TOAAM 00Yy4EeHUS;

e conepxaHue yueOHoro npeamera « Pu3nka» 1mo rojgaM o0ydeHusl.

®dusnka KaKk Hayka o Hanbosee OOMMX 3aKOHAX MPHUPOJIBI, BBHICTYMAs B KAaYECTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUN 00 OKpyXKarolleM MUpe.
HIkonpHBIN Kypc (PU3NKHM — CHCTEMOOOPA3yIOUIMIA /Il €CTECTBEHHO-HAYUHBIX Y4eOHBIX TPEIMETOB,
MOCKOJIBKY (PM3MUYECKHE 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB U SIBICHUH, M3ydaeMbIX XUMHEH,
Oouonorueii, gusnueckoir reorpadueil n acrpoHomueil. Mcrnons3oBaHue U aKTUBHOE MPHMEHEHHE
(GHU3MUeCKNX 3HAHUH OIpeneNseT XapakTep M pPa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B cdepe
OHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJY4YEHHS HOBBIX MAaTEpHUaJIOB C 3aJaHHBIMU
cBOWcTBaMHU U Jpyrux. M3ydyenue gpusnku BHOCUT OCHOBHOH BKJIaJ B (POPMHUPOBAHHE €CTECTBEHHO -
HAy4YyHOW KapTUHBI MUpa oOydaronmmxcs, B (GpopMHUpOBaHHE YMEHUN NPUMEHSATh HAyYHBIH METOJ
MO3HAHMSI [P BBHIOJIHEHUU UMH Y4€OHBIX MCCIIEIOBAHUM.

B ocHoBy kypca (u3MKH 111 ypOBHS CpelHero oduiero oOpa3zoBaHUs MOJOXKEH PsIl HAEH,
KOTOPbIE€ MOKHO PacCMaTpUBaTh KaK MPUHILIMIIBI €r0 HOCTPOEHUSI.

Hoes yerocmrnocmu. B cOOTBETCTBHM ¢ HEW KypC SIBJSICTCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COACPKUT MaTepuaj U3 BCeX paslenoB (HU3UKU, BKIIOYAET KaK BOIMPOCH KIACCHMYECKOW, TaK U
COBPEMEHHON (PU3HKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM ¢ Hel MarepHall Kypca (U3UKA OOBEIUHEH BOKPYT
¢usnyeckux teopuidl. Begyumm B Kypce siBisieTcss GOpMHPOBAHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoesa cymanumapuszayuu. EE€ peanuzanus NpeAnosiaraeT HCHOJIb30BaHHE T'YMAaHUTApPHOIO
noTeHuana (Gpu3nueckoil Hayku, OCMBICIICHHE CBSI3U Pa3BUTHs (U3MKHU C pa3BUTHEM OOIIEeCTBa, a
TaK)Xe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U 3KOJIOTHYECKUMH MTPOOIEMaMH.

Hoes npuxnaonou nanpaenrennocmu. Kypc Gu3nku mpeamnonaraeT 3HaKOMCTBO € IIHPOKUM
KPYIrOM TEXHUYECKUX U TEXHOJOIMUECKUX MPUTOKEHUI U3ydEeHHBIX TEOPUI U 3aKOHOB.

Hoesa skonocuzayuu peanuszyeTcsl IOCPEICTBOM BBEIEHUS OJIEMEHTOB COJAEpKaHMS,
MNOCBAIIEHHBIX SKOJOIMYECKMM IIPO0JIEMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C Pa3BUTHEM



TEXHUKH ¥ TEXHOJIOTHi, a TakKe OOCYXKACHUS MPoOJIeM PalMOHAIBHOIO MPUPOIOINOIB30BAHUS H
HKOJIOTUYECKON O€30MacHOCTH.

CrepHEBbIMH 3JIEMEHTaMH Kypca (PU3MKUM Ha YpPOBHE cpelHero oluiero obpa3oBaHHUs
ABISIOTCA  (usnueckue Teopun ((hopMUpOBaHME TMPEACTAaBICHUM O CTPYKType IOCTPOCHUS
¢usnyeckoil Teopuu, poiu (PyHAAMEHTAJIbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
NPEACTABICHUAX O IPUPOJE, I'PAaHULAX MPUMEHUMOCTH TEOpUH, NJIi ONMMCAaHUS E€CTECTBEHHO-
HAyYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-AeSITeIbHOCTHBIM MOAX0A B Kypce (DM3MKH peajM3yeTcs MPEekKJe BCEro 3a CyeT
OpraHu3alMM 3KCIEPUMEHTAIBHOW JeATenbHOCTH oOyuarommuxcda. [lng 0a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIB30BAaHHE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB W
7a00paToOpHbIX padOT, KOTOpble B IporpaMMme 10 (usnke oObEeAMHEHBI B OOLIMI CHHCOK
YUEHHMYECKUX MpaKTUYeCKUX paboT. BeineneHue B yka3aHHOM IepeuHe J1a0opaTOpHBIX padorT,
IPOBOAMMBIX [UJIsI KOHTPOJII M OLEHKH, OCYILIECTBJIAETCS YYacTHUKAMHM O0pa30BaTEIbHOIO
npolecca UCXoJs U3 OCOOEHHOCTEN IUIAHWPOBAHMSI W OCHAallleHus KaOuHera ¢usuku. Ilpu sTom
o0ecrieunBaeTcss OBNAJCHHE OOYYAIOUMMUCS YMEHHSIMH MPOBOAWTH KOCBEHHBIE H3MEPEHUS,
UCCIICZIOBAHUS 3aBUCUMOCTEHl (M3MYECKUX BEIMYMH U TIOCTAaHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX THIIOTE3.

Bonbmioe BHUMaHue yaesieTcsl PEIICHUIO PacuETHBIX U Ka4eCTBEHHBIX 3a7ad. [Ipu aToM 1ist
pacuéTHBIX 3a7a4 TPUOPUTETOM SBJISAIOTCS 3aJa4dl C SBHO 3aJaHHOW (PH3WYECKOH MOJCINBIO,
MO3BOJISIOIINE MTPUMEHATh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca,
TaK U UHTErpupys 3HaAHUS U3 pa3HbIX pazfenoB. g KaueCTBEHHBIX 3a/1ad IPUOPUTETOM SIBISIOTCS
3aJjaHusl Ha OOBSICHEHUE MPOTEKaHusl (PU3MUECKUX SBJICHUM M MPOLIECCOB B OKPYXKAlOIIeH KU3HU,
TpeOytromue BeIOOpa HGU3HIECKOM MOJCITH IJIsi CUTYaIluu PAKTUKO-OPUEHTUPOBAHHOT'O XapaKkTepa.

B cootBerctBuu ¢ tpedoBanusiMmu @I'OC COO k maTepraibHO-TEXHUYECKOMY 00€CIIeUeHU IO
yuebHoro mpoiecca 0a30BbIii ypoBeHb Kypca (HU3UKHA Ha YPOBHE CPEAHEro OOIIero oOpa3oBaHUS
JOJDKEH M3y4yaThCsl B YCIOBHSX MpPEAMETHOro KabuHeTa (U3MKM MIM B YCIOBHIX
MHTErPUPOBAaHHOIO KaOMHETa MpEeIMETOB ECTECTBEHHO-HaydyHOro Iukia. B kabunere ¢uszuku
JIOJDKHO OBbITh HeoOXoAumoe JabopaTopHOe 00OpYyAOBaHHE JJis BBIIIOJHEHUS YyKa3aHHBIX B
nporpamme 1o (pU3MKe y4eHHYECKUX MPaKTUUECKUX paboT U JEeMOHCTPAaLlMOHHOE 000pyI0BaHHUE.

JlemoHCcTpaninoHHOe o0OOpyaoBaHue (opMUpYETCSI B COOTBETCTBUU C  MIPUHLIUIIOM
MUHUMAaJIbHOM JIOCTaTOYHOCTH MU OOECIeYyMBaeT MOCTAaHOBKY IEPEUYMCICHHBIX B Iporpamme IO
¢u3uKe KIIOYEBBIX JEMOHCTPALMM Uil MCCIENOBaHUS H3Yy4aeMbIX SBJICHMM M IPOLIECCOB,
IMIUPUYECKUX U (QYHIAMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JIabopaTopHOEe 000pyAOBaHUE ISl YICHHUECKUX MPAKTHUYECKUX padoT hopMUpyeTcsi B BHIIE
TEeMAaTHYECKUX KOMIUIEKTOB U olecrmeunBaercs B pacdy€Te OAHOrO KOMIUIEKTa Ha JIBYX
oOydJarommxcs. TeMaTHYeCKHe KOMILICKTBl J1a0OpaTOpHOro O0O0OpYyIOBaHUS JIOJDKHBI  OBITh
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJb30BAaHUHM AaHAJOTOBBIX U IU(POBBIX MpHOOPOB, a Takke
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJ€ IIU(PPOBBIX JTa0OpaTOPHil.

OCHOBHBIMHM LIEJSIMU M3y4YeHHsI (PU3UKH B 00IIEM 00Pa30BaHUHU SBIISIOTCS:

e (opMHpOBaHHE UHTEPECA U CTPEMIICHHUS 00YJAIOIUXCA K HAYYHOMY M3YYEHUIO TIPUPOJIBL,

pa3BUTHE X UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHME NPEACTaBICHMM O HAy4HOM METOJ€ T[O3HaHUiA U  (OPMHUPOBAHUE

HCCJIEZIOBATENBCKOTO OTHOILIEHUS K OKPYKAIOIIHUM SBJICHUSM;
¢ (opMmupoBaHHEe HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa HU3YYEHHs] OCHOB CTPOCHHS
MaTepuu U pyHAaMEHTaJIbHBIX 3aKOHOB (DM3UKU;



(dhopMupoBaHUE YMEHHI OOBSICHSTH SIBICHUS C HMCIOJb30BAaHUEM (PU3NYECKUX 3HAHUU U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dbopMupOBaHUE MPEACTABICHUN O ponu (U3MKH Uil Pa3BUTHS JPYTHMX E€CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.

Jloctrkenue HTUX 1eneld oOecreunBaeTcsl pelleHHeM CIEAYIOIUX 3aJad B Ipolecce
U3ydeHus Kypca (GU3UKU Ha ypOBHE CPEIHEr0 00IIero oopa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUM 00 o0uwmX (U3HUEecKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, BKJIIOYAss MEXaHUKY, MOJEKYISPHYIO (HU3UKY, IJIEKTPOINHAMUKY, KBAHTOBYIO
(bU3MKY U 37IEMEHTHI acCTpOHU3UKH;

(bopMHpoBaHUE YMEHUI TPUMEHATH TEOPETUUECKHE 3HAHUS ISl 00 bSCHEHU ST (PU3NYECKUX
SIBJICHUI B IPUPOJE U IS IPUHATUSA NPAKTUYECKUX PELIEHUH B IOBCEIHEBHOM KU3HM;
OCBOEHHE CIIOCOOOB pelIeHus pa3IMYHbIX 3a/1a4 ¢ ABHO 3a/laHHONM (PU3NYECKON MOEIbIO,
3aJ1a4, MOApa3yMeBaIOLIMX CaMOCTOSATEIbHOE CO3/1aHne (PU3MUECKO MOJIENH, aJleKBaTHOM
YCIIOBHSIM 3a/1a4H;

NOHMMaHue (U3NYECKUX OCHOB W TPUHLHUIIOB JEHCTBUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYXKAIOLLYIO CPEay;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO IJIAHUPOBAHUS M TNPOBENEHUA (PU3MUECKUX
9KCHEPUMEHTOB, aHAJIM3a U UHTEepIpeTalund UHPOpMAIH, ONPEAEICHUs JOCTOBEPHOCTH
MIOJIy4EHHOT'O pe3yJbTaTa;

CO3/IaHWE YCIIOBUU JJIsl Pa3BUTHS YMEHUM MPOEKTHO-UCCIEIOBATEIHCKOM, TBOPYECKOU
JEeSATENBHOCTH.

Ha wusydenue ¢usuku (0a30BbII ypoBEHb) HAa YPOBHE CpEIHEr0 OO0IIEero o0pa3oBaHUS
orBonutes 136 yacoB: B 10 kiacce — 68 yacos (2 yaca B Hezenmo), B 11 kinacce — 68 yaco (2 yaca B

HEJIEIO).

[Ipennaraemselii B mporpamMme no (U3MKe MnepedeHb JJaOOpaTOPHBIX M MPAKTUYECKUX paldoT
ABJIIETCS. PEKOMEHJOBaHHBIM, YUUTENb JI€JIa€T BBIOOP MPOBEIEHUS TaOOPATOPHBIX paboOT U OMBITOB

¢ Y4€TOM MHIMBUIyaJIbHBIX 0COOEHHOCTEH 00yUJaromuxcsl.
COAEP)KXAHUE OBYYEHUS

10 KJIACC

Pa3znen 1. ®u3uka 1 MeTOABI HAYYHOI'O MIO3HAHMUS
®uszuka — Hayka o npupone. HaydHble MeTOnbl NMO3HAHUSA OKpYKAOWEro mupa. Poib
HKCIEPUMEHTA U TEOPUHU B IIPOL[ECCE [TO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PUBHKE.
MonenupoBanue (u3NYECKUX SBJIEHUN U mpoueccoB. Hayunble rumorespl. Pusmyeckue
3aKOHBI U TEOpUH. [ paHUIIBl IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIIUI COOTBETCTBUS.
Ponme um mecto ¢usuku B (QOpMHpOBAaHUM COBPEMEHHON Hay4yHOW KapTUHBI MHpa, B

IPAaKTUYECKOM e TEeNbHOCTH JIFOeH.

Jlemoncmpayuu
AHAJIOTOBBIC M IIUPPOBBIC U3MEPUTEIbHBIE IPUOOPHI, KOMIBIOTCPHBIE IATUHKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuxa
Mexaanyeckoe armxkenne. OTHOCUTEIBHOCTh, MEXAaHNYECKOr 0 NBIKEeHNA. CrucreMa oTcuéra.

Tpaexropus.



[lepemenienne, CKOpOCTh (CpelHsii CKOPOCTb, MIHOBEHHAs CKOpPOCTb) U YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKUHUU HAa OCH CUCTEeMbl KoopauHaT. ClokeHHe NepeMeuieHud u
CJIOKEHUE CKOPOCTEHN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPIMOJIMHEHHOE ABWXKeHHE. [paduku 3aBUCUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, TYTH U MEPEMEILIEHNS MaTEpUAIbHON TOUKH OT BPEMEHHU.

CBoOonmHOE azieHne. Y CKOpEHUE CBOOOTHOTO MaJICHUsI.

KpuBonuneitHoe nBmxeHue. J[BuxeHne MaTepuaabHON TOYKHU 110 OKPYKHOCTHU € ITOCTOSTHHOU
[0 MOJYJIO CKOPOCTHIO. YTJIOBasi CKOPOCTh, JIMHEHHas cKopocTh. [lepuon u yacrota obpartieHus.
L{eHTpOCTpEMUTEIBHOE YCKOPEHUE.

TexHnueckne yCTpONCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUIOMETP, ABUKEHUE CHAPSJIOB,
LIENIHbIE U PEMEHHBIE IIEPEIadn.

Jlemoncmpayuu

Mopenb cucteMbl OTCYETA, UIUTFOCTPALUS KHHEMATUUYECKUX XapAKTEPUCTHUK JIBUKEHUS.

[IpeobpazoBanue ABMKEHUH C HCIIOJIb30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaGmonenue neuxeHus tena, OpoUIeHHOT O MO YIJI0M K TOPU30HTY U TOPHU30HTAIIBHO.

W3mepenne yckopeHusi CBOOOIHOrO MaieHuUs.

Hanpanenue ckopoctu npu IBH>KEHUH O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomeol

N3yyeHnne HepaBHOMEPHOIO JBUKEHHUS C LIEJIbIO ONPEAEIICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHMS MEXIY IMYTSMH, MPONAECHHBIMHM TEJIOM 32 IOCJIE0BATEIbHBIC
paBHBIE IPOMEKYTKH BPEMEHHU IIPH PABHOYCKOPEHHOM JBUKEHUH C HAYAJIILHON CKOPOCTBIO, pAaBHOM
HYJIIO.

N3yuyenune nBukKeHUs MapruKa B BA3KOH KUIKOCTH.

W3ydenue nBMKeHUS Tea, OpOIIEHHOT 0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuaumnn otHocuTensHOCTH ['amuies. Ileperii 3akoH HproToHa. MHepuuanbHbIE CHCTEMBI
oTcuéra.

Macca tena. Cuna. Ilpunuun cynepnosunuu cuil. Bropoit 3akon Helorona pis
MaTepHaJIbHON TOUKH. Tperuit 3akoH Hpr0TOHA Il MaTepHAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna Tsoxectu. [lepsas kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoyibxenus, kadenus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHUSI CKOJIbXKEHHUS W cuia TpeHus nmokos. KoapduuueHnt tpenus. Cuna cOmpoTUBIECHUS MPU
JIBUJKEHUH TeNa B )KUJKOCTU WJIU rase.

[ToctynarensHOE U BpallaTeIbHOE IBHKEHUE a0COMOTHO TBEPAOTO TEa.

MOMEHT cuIbl OTHOCUTEILHO OCH BpailieHus. [Inedo cumnbl. YcioBus paBHOBECHUS! TBEPAOIoO
Tena.

TexHuyeckre yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: NOAIIMIHHUKHA, JBHXXECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepLUUU.

CpaBHeHHE MacC B3aUMOEHCTBYIOIIUX TEJL.

Bropoi 3akox HeroToHa.

Nsmepenue cui.



CnoxxeHue cui.

3aBUCHMOCTbH CUJIIBI YIIPYTOCTH OT JehopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U MMaJCHUH.

CpaBHeHME CUJI TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnoBust paBHOBecust TBEpAOro Tena. Bunibl paBHOBecus.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomuol

N3ydenue aBmxeHus OpycKa Mo HaKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YNPYTOCTH, BO3HHUKAIOMIMX B MPYXHHE U PE3UHOBOM
oOpa3siie, OT ux AedopMaIiuy.

HccnenoBanue yciioBuil paBHOBECHUS TBEPIOTr0 TeJIa, UMEIOIIET0 OCh BpPalllEHHUS.

Tema 3. 3axonvt coxpanenusn ¢ mexanHuke

Nmnynbc maTepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepHabHBIX ToueK. MMIynbc cuibl u
M3MEHEHUE UMITYJIbCa TeNa. 3aKOH COXPAHEHUsI UMITyJIbca. PeakTUBHOE BUKEHUE.

Pabora cuiibl. MOIHOCTD CUJIBI.

Kunernueckass »Heprusi MarepuanpbHOM Toukd. TeopemMa 00 W3MEHEHWHM KHUHETUYECKOU
SHEPruu.

[TorenuuanbHas sHeprus. [loTeHuuanpHas >HEprus ynpyro aeGopMUPOBAHHOW MPYKHHBI.
[TorenuanbHas SHEPrus Tena BOJIM3HU MOBEPXHOCTH 3EeMIIH.

[ToreHumanbHble W HEMOTEHIHANbHbIE CHIBL. CBS3b pa0OThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPrUM CUCTEMbI TeJl. 3aKOH COXPAaHEHUS MEXaHUUECKON YHEPruu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBINA
MUCTOJIET, IBUJKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

[lepexon MOTEHIIMANBHOM HEPTrUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamophvie pabomol

N3ydyenne aOCOMIOTHO HEYNpyroro yzaapa ¢ IOMOIIBIO [JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3MEHEHUEM MEXaHUUYECKOM 3HEepruu Teja Ha pumepe
pacTsKEHUs! PE3UHOBOTI0 KI'yTa.

Pasznen 3. MoaekyasipHas (pU3MKa U TEPMOANHAMHMKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE MOJOXEHHUSI MOJEKYISIPHO-KMHETUYECKOW TEOPUU U HMX OMBITHOE OOOCHOBAHHE.
bpoynoBckoe amxenue. Juddysus. Xapakrep ABMIKCHUS U B3aUMOJCHCTBUS YaCTHUIl BEIICCTBA.
Mopenu cTpoeHHSs ra30B, KUIKOCTEH M TBEPABIX TE U O0BbICHEHHUE CBOMCTB BEIECTBA HA OCHOBE
THX Mojenel. Macca u pa3mepsl Mosiekyl. KonnuectBo BeniectBa. [locrosinnass ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana temneparyp Llenscus.

Monens wnpeanbHOoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYSIPHO-KMHETUYECKOW TEOpUHU
ujeasbHoOro raza. AOCoMoTHAs TEMIIepaTypa Kak Mepa cpeiHell KHHETHYEeCKON SHEPTHH TEMI0BOr0
nBwxeHns vactun rasa. Illkama Temnepatyp KenbBuHa. ['a30Bble 3akOHBI. Y paBHEHHUE
MenneneeBa—Knaneiipona. 3akon [lanerona. M3omponeccsl B HI€aIbHOM Ta3e C MOCTOSIHHBIM



KOJIMYECTBOM BemlecTBa. [ 'paduueckoe MpencTaBiIeHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue ycTporCTBa M MPAKTHYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, J0Ka3bIBAIOIIME JUCKPETHOE CTpOEHHE BemllecTBa, (oTorpaduu  MOJEKYI
OpraHUYECKUX COEAUHECHUM.

OmnpITe! 110 MU dY3UN )KUIKOCTEH U Tra30B.

Mozenb 6poyHOBCKOTO ABUKECHHUS.

Mopneins onsita IllTepHa.

OnbIThl, JOKA3BIBAIOIINE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOI O B3aUMO/IEH CTBUS.

Monenb, WLTIOCTpUPYIOIIAs TPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, WILTIOCTPUPYIOLIME YPABHEHUE COCTOSTHUS UJ1€AIbHOIO ra3a, U301 POLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopnvie pabomuol

Ompenenenre Macchl BO3/1yXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHI 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATYphl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTU MEXIY IapaMeTpaMy COCTOSIHUSI pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamuxku

TepMonnHamuyeckass cucteMa. BHYTpEHHsIE 3HEpPrus TEepMOJUHAMUYECKON CHUCTEMBbI U
ciocoObl e€ m3MmeHenus. KommdyectBo Tennotel U paborta. BHyTpeHHsI 3HEpPrust 0JHOATOMHOIO
uJealbHOro raza. Bunpel Temionepenayu: TEMIONPOBOJHOCTb, KOHBEKIIUS, M3JIydyeHUE. Y aenbHas
TENJI0EMKOCTh BeniecTBa. KonuuecTBo TEIIOTHI MPH TEIIoneperaye.

[Tonsitne 06 annabatHom mporecce. [lepBriii 3aK0H TepMoauHAMUKU. [IprMeHeHue mepBoro
3aKOHa TEePMOJMHAMUKHU K n3omnporeccam. ['padudeckas unTepnperanus paboThl rasa.

Bropoii 3akoH TepMoauHaMuku. HeoOpaTuMOoCTh MPOIIeCCOB B IPUPOIE.

Tennobie MammHbl. [IpuHIUNBL edCTBHUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHust sHepruu B
TeroBbIX MamuHax. Koaddunuent nonesnoro aeiicteus ternoBoil Mammuuel. [{ukn Kapao u ero
KO3 (PPHUIMEHT MOJIE3HOT0 AeHCTBUSL. DKOJOTMUYECKHEe MPOOIeMbI TEIJI09HEePTreTHKH.

TexHuueckue yCTpoHCTBa U MPAKTUUECKOE MIPUMEHEHHUE: IBUTATeNlb BHYTPEHHET O CrOPaHuUs,
OBITOBOI XOIOIUIBHUK, KOHIULIUOHED.

Jemoncmpayuu

N3meHeHue BHYTPEHHEHN SHEPrUuu Tela MPH COBEPIICHUH padOThI: BBUIET MPOOKH U3 OYTHUIKU
oJ JEWCTBHEM C)XKAaTOro BO3/AYyXa, HarpeBaHue Hpupa B JaTyHHOH TpyOKe NIyTEM TpEHHUS
(BUICOIEMOHCTpALIHS).

N3menenue BHYyTpEeHHEW SHEPruu (TeMIeparypbl) Teja MpH Terionepenaye.

OnpIT Mo aaAnabaTHOMY paCHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHET O CrOpaHusi, PEaKTUBHOI'O JBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomeol

H3mepeHnue yJ1enbHON TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusa eéewjecmea. Pazoewvie nepexoovl

[TapooOpazoBanue u kKoHaeHcanus. Vcrnapenue u kumneHne. AOCOIOTHAsT U OTHOCHTEIbHAS
BJIQXKHOCTh BO3AyXxa. HacelmieHHbIl map. YienbHas TemjaoTa mapooOpa3oBaHUs. 3aBUCUMOCTb
TeMIepaTyphbl KHTICHUS OT JIaBJICHHS.

TBépnoe teno. Kpucrammueckue u amopdubie Tena. AHM30TPONHS CBOWCTB KPHCTAJIOB.
Kunkue xpucramiel. CoBpeMeHHble Martepuanbl. [lnaBieHne W Kpucramumsauus. YJaeiabHas
TeroTa niasiaeHus. Cyomumanus.



YpaBHEHUE TEMIOBOrO OanaHca.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP M IMCUXPOMETD,
KaJIOPUMETP, TEXHOJOTUH TTOJTYYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHMCJI€ HAHOMATEpPHUaJoOB, U
HaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACHIIIEHHBIX MTAPOB.

Kunenue npy moHWKEHHOM JTaBJICHUH.

CriocoObl M3MEpEHUs BIIAYKHOCTH.

HaGnronenne HarpeBanus u MmjiaBieHUsl KPUCTAJIIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTAJIOB.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomsi

N3MepeHnne OTHOCUTENBHON BIAXHOCTH BO3/1yXa.

Pa3nen 4. JiaekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

DnexTpuzanus Ten. DIeKTpuueckuil 3apsaa. J(Ba Buaa anexkrpudeckux 3apsaaos. [IpoBonHukwy,
JUAJIEKTPUKH U OTYIIPOBOAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOT O 3apsia.

B3aumopneiictBue 3apsaoB. 3akoH Kynona. TodeuHbli 351eKTpUY €CKUM 3apsia. DIEKTpUUECKOe
nosne. Hanpsok€HHOCTh 3JIEKTPUYECKOTO ToJsi. [IpuHIMI Cyneprno3ulu 3JIEKTPUUYECKUX MOJIEH.
JIuHuY HanpsSKEHHOCTU BIIEKTPUUYECKOTO OIS,

PaGora cun anekrpoctatnueckoro moisi. [lotenuunan. Pasnocts morenuuanos. [IpoBogHuku
Y IVDJIEKTPUKH B 3JIEKTPOCTATHYECKOM IoJe. J{uanekTpuyeckas NpoHUIAaeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DJEKTpOEMKOCTh IUIOCKOTO KOHAEHCAaTopa. OJHEprus
3apsyKEHHOTO KOHJIEHCAaTopa.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE IPHUMEHEHHME: 3SJIEKTPOCKOI, 3JIEKTPOMETP,
JNIEKTpOCTaTUYeCKasl 3alluTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHAEHCATOp, KOMHUPOBAIBHBIN
anmapar, CTpyMHbIN IPUHTED.

Jlemoncmpayuu

YCTpOHCTBO ¥ IPUHIUIL AEUCTBUS DIEKTPOMETpA.

B3anMopneiicTBrue Ha3JIEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE M0JIE 3apSKEHHBIX TEJL.

IIpoBOHUKH B 3JIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATHYECKAS 3AILUTA.

JIM3IEeKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTb FJIEKTPOEMKOCTH IJIOCKOr0 KOHJEHCATOpa OT IJIOMIA/U IJIACTUH, PACCTOSHUS
MEX/1y HUMU U AUDJIEKTPUUECKON TPOHUILIAEMOCTH.

DHeprus 3apsLKEHHOro KOHAeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomeol

N3mepenune 31eKTpoEMKOCTH KOHAEH caTopa.

Tema 2. Ilocmosaunstii 31ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

ONEeKTpUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS JJIEKTPUUECKOrO0 TOKa. VICTOYHMKM TOKa.
Cuna toka. [IoCTOSTHHBIN TOK.

Hanpsoxenue. 3akon OMa 17151 yyacTka LIETH.

DNEeKTpUYECKOe CONPOTUBIIEHUE. Y IEIbHOE CONMPOTUBIEHUE BenlecTBa. [locnenoBarensHoe,
napajieabHOE, CMEIIaHHOE COEIMHEHU € TPOBOIHUKOB.



PaGoTa anekrpuyeckoro Toka. 3akoH Jxoyns—JIenna. MoIHOCTb 2JIEKTPHUECKOr0 TOKA.

DNeKTpoABMKYLIasl CUja U BHYTPEHHEE CONPOTHBJICHHE MCTOYHMKA TOKAa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) dJIeKTprudeckoi 1enu. KopoTkoe 3amMbIkaHue.

DneKTpoHHas IPOBOAMMOCTh TBEPABIX METAJIIOB. 3aBUCUMOCTh COIIPOTUBIIEHHSI METAJIJIOB OT
TemnepaTypbl. CBEpXIpOBOANMOCTb.

DNeKTpU4ecKuil TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MPUMECHask MPOBOJUMOCTh MOITYINPOBOAHUKOB. CBoOWCTBa
p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPHOOPEI.

DNEeKTpUYECKU TOK B pacTBOpax M paciulaBax »dJIEKTPOJHUTOB. DIJIEKTPOJIUTHUECKAs
JuccolManus. DIeKTPOIIu3.

DnexkTpudyecKkuil TOK B razax. CamMOoCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psan. MomHus.
[Tna3ma.

TexHuyeckne yCTpoMCTBa M MPAKTUUECKOE NMPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTAT,
MCTOYHUKH TOKA, OJEKTPOHATPEBATEIbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE TPUOOPHI,
TEPMOMETP  CONpPOTUBIEHHS,  BaKyyMHBIH  JOHOA,  TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJIyIIPOBOAHUKOBBIN AMOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKA U HANPSKEHUS.

3aBUCUMOCTb CONPOTUBIEHUSA LMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MOMNEPEYHOr0 CEYEHHs U MaTepurala.

CMelaHHOE COEIMHEHNUE TPOBOTHUKOB.

[Ipssmoe wm3MepeHue >IIEKTpOABMKYIIEH cuibl. KOpoTkoe 3aMblKaHHE TaIbBAHUYECKOTO
AJIEMEHTA U OL[€HKA BHYTPEHHET O COIIPOTUBIICHUS.

3aBHCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE 31EKTPOJIUTOB.

HckpoBoit paspsax ¥ IpOBOAUMOCTD BO31yXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD THOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomuol

N3yyenune cMEIaHHOrO COCIMHEHUS PE3UCTOPOB.

N3Mepenne 31eKTpOABHKYILEN CHUIIbI HICTOYHHKA TOKA U €r0 BHYTPEHHETO CONTPOTHBIICHUS.

HabGnronenue snekrponusa.

MexnpeamMeTHbIE CBSI3H

W3yuenue kypca ¢usuku 6azoBoro ypoBHA B 10 kjacce oOCyHIeCTBIISIETCS € Y4ETOM
COZIEpKATENbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEeMaTHKH, OMOJIOTHHU, XUMUHU, Teorpaduun
Y TE€XHOJIOTUH.

MesicnpeOomemnvle noHsamus, CBSI3aHHBIE C HM3YyYEHHUEM METOJOB HAYYHOTO TI1O3HAHHUS:
sBJICHWE, Hay4HbId (aKkT, Trumoresa, (u3MUecKas BEJIMYWHA, 3aKOH, TeOopus, HaOroaeHuE,
SKCIIEPUMEHT, MOJIEJINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, JTUHEHHas QyHKIHs, mapaboia, rumnepboa,
UX rpayKd U CBOMCTBA, TPUTOHOMETpHUUECKHE (YHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HMX MPOEKIMM HAa OCH KOOPIUHAT,
CJIOKEHUE BEKTOPOB.

buonocus: mexaHnyeckoe IBUKEHHME B KHUBOW mpupone, nuddysus, ocmoc, TenaooOMeH
JKUBBIX OPraHu3MOB (BHJBI TEILIONEpENayd, TEIUIOBOE PAaBHOBECHE), DJICKTPUUYECKHUE SBJIICHHUS B
JKMUBOU MPUPOJIE.



Xumus: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHME aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPJIBIX TEJI, JKUJKOCTENW U Ta30B, JEKTPUUYECKUE CBOMCTBA
METAJUIOB, JIEKTPOIUTHYECKAs AU CCOLUALINS, FaJIbBAHUKA.

l'eocpaghus: BnaxxHOCTb BO3JyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonocus: npeoOpa3zoBaHUe JIBUKEHHUI C HCIOIb30BAHHMEM MEXaHU3MOB, YUET TpEHHS B
TEXHUKE, TOAIIUIHUKHN, HCIOJIb30BAHNE 3aKOHA COXpPAaHEHUsS HUMITYJIbCa B TEXHHKE (paketa,
BOJOMET M IPYTHE), IBUTATEh BHYTPEHHETO CTOPaHMSI, TapoBasi TypOrHa, OBITOBON XOJIOAMIIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU MOIYYECHHUSI COBPEMEHHBIX MaTEpPHAsoB, B TOM YHCJIE HAHOMAaTEpPHAJIOB,
M HaHOTEXHOJOTWHU, OJJEKTpOCTaTUYeCKas 3allliTa, 3a3eMJIEHUE JJIEKTPOIpUOOpOB, KCEPOKC,
CTPYHHBI TIpUHTEp, OdJEKTpPOHArpeBaTelbHbie MPUOOPHI, SJIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHUKa.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS INPOI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenue yyeOHoro mpeamera «®Pu3uMKa» Ha YypOBHE CpeaHEro o0Iero oO0pa3oBaHHS
(0a30BBIii YpOBEHB) AOHKHO 00ECHEUNTh JOCTUKEHHUE CICAYIOUIMX JINYHOCTHBIX, METAIIPEIMETHBIX
U TIIPEIMETHBIX 00pa30BaTEIbHbBIX PE3yILTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3yNbTAaThl OCBOCHHs yueOHOro mpeamera «Dusmka» IODKHBI OTpaXaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS CHOPMUPOBAHHOW BHYTpPEHHEH
NO3UIMEN JTUYHOCTH, CUCTEMON IEHHOCTHBIX OpHEHTAIlNH, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJUILIMOHHBIM IIEHHOCTSAM POCCHHCKOro 00IIeCcTBa, pacllipeHue >KU3HEHHOT 0
OMbITa U ONbITA JAEATEIBHOCTH B IPOLIECCE PEaTN3alUd OCHOBHBIX HAIIPABJICHUN BOCIUTATEIbHON
JeSITEIbHOCTH, B TOM UHCJIE B YACTH:

1) rpa:k1aHCKOT0 BOCIIUTAHUS S

COPMHUPOBAHHOCTh  TPa)XJaHCKOW  MO3MIMHM  OOydYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 YJIEHa POCCHIICKOT0 00IIeCTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTUUYECKMX M JEMOKPAaTHUYECKHX
IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEpEcax I'pakJaHCKOro oOIIecTsa,
y4acTBOBaTh B CAaMOYIIpaBICHUU B 00pa30BaTEIIbHOM OpraHu3aluy;

yMEHHE B3aMMOJICHCTBOBATh C COLMATBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSIMU
Y Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN J€ITEIbHOCTH

2) naTpMoOTHY€CKOr0 BOCIIUTAHUS:

cOpPMHPOBAHHOCTh POCCUKMCKON I'PayKaH CKOM UICHTHYHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K I'OCYJapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCUICKUX yUEHBIX
B 00acTé (DU3HKH U TEXHHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOT0 ITOBEACHMUS,;

CMOCOOHOCTH OLIEHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PElICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YU CJIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHUE JIMYHOT 0 BKJIaJ|a B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

4) 3cTeTH4eCKOr0 BOCITUTAHUS:



ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA, MPHCYIIETO
buznuecKol HayKe;

5) Tpya0BOr0o BOCIIUTAHMS:

MHTEpeC K pa3InIHbIM cepaM npodeccroHanbHON 1eITeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3MKON W TEXHHKOM, yMEHHE COBepllaTh OCO3HaHHBIM BBIOOp Oyaymiel mnpodeccun Hu
peanu30BbIBATH COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTh M CITOCOOHOCTh K OOpa3OBaHHMIO M CcaMO00pa30oBaHWIO B 00JlacTH (U3MKU Ha
MPOTSDKCHUU BCEH JKU3HH,

6) DK0JIOTH4€CKOr0 BOCIIUTAHUSA:

COPMUPOBAHHOCTh IKOJIOTHYECKOW KYIbTYPBl, OCO3HAHHWE TJIO0AIBHOTO XapakTepa
HKOJIOTUYECKUX IIPOOIIEM;

IJIJAHUPOBAHKUE U OCYLIECTBIICHUE NEMCTBUMA B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHUs LieJeH
YCTOHYHBOT'O Pa3BUTHS YEIIOBEUECTBA;

pacIIupeHre OIbITa 1EeATEIbHOCTH 3KOJIOIrMUYECKON HAlpaBIEHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHUU 10 (PU3HKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3HYeCKOi HayKH;

OCO3HaHUE I[EHHOCTH HAYYHOH AESITEeNbHOCTHU, TOTOBHOCTh B IPOIECCE M3YYEHUs (PUIUKH
OCYIIECTBIISATh MPOCSKTHYIO U UCCIEN0BATENbCKYIO JeSTeNbHOCTh HHIMBUIyAILHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBbIE YHUBEPCAJIbHbIE YUeOHbIe eiCTBUS
ba3oBble Jloruyeckue aelcTBUS:

CaMOCTOATENLHO (OPMYJIMPOBATh W aKTyallM3MpPOBaTh TMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMPEeNENSITh eI AeITeTbHOCTH, 3aJJaBaTh NapaMeTPbl U KPUTEPUH UX TOCTHXKECHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3UYECKUX SIBICHUSX;

pa3pabaThiBaTh IJIAH PEHICHUS MPOOJIEMBbl ¢ YUETOM aHAIN3a UMEIOIINXCS MAaTepUaIbHBIX U
HEMAaTEPHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€SITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM,
OLICHUBATh PUCKH MMOCIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh M BBINONHATH pabOTy B YCIOBUAX pPEATbHOTO, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/ICH CTBU,

pa3BUBaTh KPEATHBHOE MBIIIJIEHUE TIPU PEIIEHUN )KU3HEHHBIX MTPOOJIEM.

Ba3oBhble ncciiegoBaTeJIbCKHe JeliCTBUSA:

BJIAJICTh HAaYyYHOW TEPMHUHOJIOTHEH, KIIOYEBBHIMH IOHATHSAMH M METOAaMU (U3HYECKOU
HaYyKU;

BIIAJICTh HaBbIKAMH YYeOHO-MCCIIEIOBATEILCKOW W TMPOCKTHOW JEATCILHOCTH B 00JaCTH
(GU3HKH, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY TMOHMCKY METOAOB DPEIICHHUs 3aaad
(bu3HUeCcKOro cojepyKaHusl, MPUMEHCHHIO Pa3IMYHBIX METOJIOB TO3HAHUS;

BJIaJIETh BHUJAMH JEITEIbHOCTA IO MMOJYYE€HHUIO HOBOIO 3HAHUA, €ro HWHTEpHpEeTalNH,
peoOpa30BaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CHUTYAIlUSX, B TOM YUCIIE TIPH CO3JaHUHU
Y4E€OHBIX TPOCKTOB B 00J1aCTH (DU3HKU;



BbIABJIATH IPUYUMHHO-CIICACTBCHHLBIC CBA3W W aAKTYAJIMU3UPOBATH 3ada4y, BbIJIBUI'aTh 'HIIOTC3Y
€€ pelieHus, HaXOJUTh apryMEHThI JJIs1 10Ka3aTeIbCTBA CBOMX YTBEPXKACHUH, 3a7]aBaTh NapaMeTphl
Y KPUTEPUU PELIECHUS;

AHAJIM3UPOBATH MOJYUYCHHBIC B XOAC PCHICHUA 3agadyu pE3yJbTaTbl, KPUTHYCCKU OLICHUBATH
X JOCTOBECPHOCTDL, IPOTHO3UPOBATH U3MCHCHUE B HOBBIX YCJIOBUAX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4l B 00Pa30BATEIBHON NESITEIHLHOCTH, B TOM
YUCJIC IIPHU U3YUCHUHA (I)I/ISI/IKI/I;

JAaBaTb OLICHKY HOBBIM CUTYyallUAM, OLICHHUBATDH HpHO6pCTéHHBII>i OITBIT,

YMCETh [ICPCHOCUTD 3HAHUA T10 (pl/IBI/IKC B MIPAKTUYCCKYIO 0o0macTs KUBHCOACATCIIbHOCTHU ;

YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IaCTel;

BbBIABUTATh HOBBIC U CH, IIPEAJIAraTh OPUTMHAJIBHBIC TOAXOAbI U PCILICHUSA

CTaBUTH HpO6JICMBI U 3a/1a4u, JOIMYCKArIINE aJIbTCPHATUBHLIC PCIICHU.

Padora ¢ undopmanueii:

BJIAACTh HABBIKAMU MOJTYYCHUS I/IH(1)OpMaLII/II/I (1)I/I3I/I‘-IGCKOFO COACPKAHUA M3 HMCTOYHHKOB
pa3HBIX THUIOB, CAMOCTOSTEIHLHO OCYIIECTBISTH IOKMCK, AaHalW3, CHCTEMaTH3alUi0 |
MHTEpIpeTalnio HH(GOPMAIIUU Pa3INIHBIX BHIOB U (JOPM MpPEACTABICHUS;

OLIEHUBATh JI0CTOBEPHOCTH MH(OPMAIUH;

HCIIOJIb30BAaTh CPECACTBA I/IH(i)OpMaI_II/IOHHbIX N KOMMYHHKAaIIMOHHBIX TEXHOJIOTUH B peUICHUHU
KOIHUTHBHbBIX, KOMMYHUKATHBHbBIX H OpPraHHU3allMOHHBLIX 3aga4d C CO6JIIO,Z[CHI/ICM Tpe6OBaHHﬁ
OPrOHOMHKH, TEXHHUKH OE€30MaCHOCTH, TMTHEHBI, PecypcocOepekeHHs, NMPABOBBIX W ATHUYCCKUX
HOpPM, HOpM MH(POPMAITMOHHOM 0€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJCPKAHUSA B Pa3IMUHBIX (popMaTax ¢ yuéToM Ha3HAYCHUS
uHbOpMAIMM M LEJeBOM ayIuTOpUHU, BBIOMpas ONTUMAaJIbHYIO (OpMY MpPEIACTaBICHUS U
BU3YaJIM3aIIHH.

KoMmyHHKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIIEHNE HA YPOKax (PU3HKH U BO BHEYPOUHOH JICSITEIBHOCTH,

pacrno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTyaIlUi U CMATYaTh KOH(IJIMKTHL,

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOK TOUKY 3PEHHS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U MCMOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHON U HHAUBUIYaIbHOU PaOOTHI;

BBIOMPAaTh TEMATUKy W METOJbl COBMECTHBIX JEUCTBHH C yd€TOM OOIIHUX HHTEPECOB U
BO3MOXXKHOCTEH Ka)KJOro YJIeHA KOJIJICKTHUBA;

MPUHUMATh L€ COBMECTHOM JIESITEIbHOCTH, OPraHU30BBIBATh U KOOPJAUHUPOBATh 1€ CTBUS
no €€ JOCTHXKEHUIO: COCTAaBIATh IUJIaH JIEWCTBUM, pacnpenessiTb poiaud ¢ YYETOM MHEHUU
YYaCTHHKOB, 00CY)KJIaTh PE3yJIbTaThl COBMECTHOM PabOTHI;

OILICHMBATh KA4ECTBO CBOETO BKJIaJa M KaXJ0r'0 y4aCTHHKA KOMAaHJbl B OOIIUK pe3yJbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

npeajaraTh HOBBIE IPOEKTHI, OLEHUBATH HMAEU C IO3UIIMM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETUUECKOE MOBEICHHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITMATHBHBIM.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBIC y‘leﬁl—[ble JeHCTBUS
CaMoopra}maaunﬂ:



CaMOCTOSITENIbHO OCYIIECTBIATh I103HABATEIbHYIO JEATENbHOCTh B 00JacTH (U3MKH U
ACTPOHOMUH, BBISABIISITH IPOOJIEMBI, CTABUTH U (POPMYJINPOBATH COOCTBEHHBIC 3aJa4H;

CaMOCTOSITEJIbHO COCTaBJISITh IJIAH pEIIEHUs pacy€THBIX M KayeCTBEHHBIX 3ajay, IUIaH
BBIMIOJIHEHUS IPaKTHUYECKOH paboThl ¢ Y4ETOM HMEIOLMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U NMPEANOYTEHNN;

JlaBaTh OI[EHKY HOBBIM CHUTYaIlUsIM;

paciupsTh paMKi y4eOHOI o mpeaMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHpOBAThH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIEHHUE;

OLIEHUBATh IIPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (DOPMUPOBAHUIO M MPOSBICHUIO SPYIULUU B 00JaCTU (U3UKH, TOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPO./1b, IMOIIMOHAIbHBIN HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OL[€HUBATh
COOTBETCTBHE PE3YJILTATOB LIEIISIM;

BJIaJIeTh HABbIKAMU TO3HABATENBbHON pedUieKCUN KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUH U
MBICIIMTENILHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh NPUEMBI peIIeKCUH I OLIEHKU CUTYalllu, BBIOOPa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU M CBOEBPEMEHHO IIPUHUMATh PELIEHMS 10 UX CHUKEHUIO;

IIPUHUMATb MOTUBBI U apryMEHTBI APYTUX [IPU aHAJIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MIPUHUMATH ceOsl, MOHUMas CBOM HEJOCTaTKH U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI M apryMEHTHI APYTUX MIPU aHATU3€ PE3yJIbTaTOB e TeIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B mporecce noCTHXKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrpaMMBbI MO (U3MKE IS
YPOBHA cpelHero oOuiero oOpa3oBaHHsd y OOYyYaroIMXCS COBEPIICHCTBYETCS SMOLMOHAJbHBIH
MHTEJUIEKT, Mpearoiaraonmii copMUpoOBaHHOCTb:

CaMOCO3HaHMs, BKIIHOYAIONIEr0 CIOCOOHOCTh MOHUMATh CBOE S3MOLMOHAIBHOE COCTOSHHE,
BUJIETh HaIlpaBJIEHUS Pa3BUTUS COOCTBEHHON 3MOLMOHAJILHON cephl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETyJIMPOBAHUS, BKJIIOUYAIOLIET0 CaMOKOHTPOJIb, YMEHUE NPUHHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJEHUE, CIIOCOOHOCTh alalTUPOBATHCS K AMOLMOHAIBHBIM M3MEHEHUSIM U IMPOSBIATH
TUOKOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEl MOTHBallU{, BKJIIOYAIOIIEH CTpPEMJIEHHME K JOCTIDKEHHMIO ILIeM M yCHexy,
ONTUMU3M, HHUIIMATUBHOCTh, yMEHHE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIIATUM, BKJIOYAIONMEH CHOCOOHOCTh IOHMMATh SMOLMOHAIBLHOE COCTOSHUE JPYIHX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUU OOILEHHs], CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKHUBAHMUIO;

COIIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTpAaUBaTh OTHOLIEHHUS C JPYTUMHU
JIOJIbMU, 3200TUTHCS, IPOSIBIIATH MHTEPEC U pa3peliaT KOHPIUKTHI.

HPEJMETHBIE PE3YJBTATDBI
K xonny obyuenus B 10 kiacce mpeaMmeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C()OPMUPOBAHHOCTH Y 00yUaAIOIINXCS YMEHUNA:
JIEMOHCTPUPOBAaTh Ha MpHMeEpax pojib U MecTo (U3UKM B (HOPMUPOBAHHH COBPEMEHHOM
HAay4YHOM KapTUHBl MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKM W TEXHOJIOTMH, B IPAKTUYECKON
JESTEIbHOCTU JIFOEH;



YUUTHIBATh I'PAHUIIBI IPUMEHEHUS U3YUCHHBIX (U3UUYECKUX MOJEJeH: MaTeprasibHas TOUKa,
MHepLMajbHas cucTeMa OTcuéTa, abCOMIOTHO TBEPAOE TENO, WACATBHBIM Ta3, MOJIEIM CTPOCHHS
ra3oB, XHUJAKOCTEH M TBEPABIX TEJ, TOUEUHBIM 3JIEKTPUUYECKUN 3apsa MpH pelleHUH (pU3HMUecKux
3aza4;

pacno3HaBath (U3HUECKHE SBJICHHS (TIPOILECChl) U OOBSCHATh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISPHO-KHHETUYECKOW TEOpPUHM CTPOEHUS BeElIeCTBA U 3JIEKTPOAMHAMUKH:
paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOTHOE MaJICHHUE Tel, IBH)KEHUE
0 OKPY)XHOCTH, MHEpLHUs, B3auMozeiicTBue Ten, Auddys3usi, 6poyHOBCKOE IBHKEHUE, CTPOCHUE
KUAKOCTEH M TBEPIBIX TeEJl, U3MEHEHHE 00bEMa Tel NMpPU HarpeBaHUM (OXJIAKIEHUH), TEMJIOBOE
paBHOBecUE, HCHapeHUe, KOHJAEHcAlus, IUIABJICHHE, KPHUCTAJUIM3AlMs, KUIIEHUE, BJIAXHOCTh
BO3/yXa, IOBBILIEHHE JABJICHMS ra3a IpU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBS3b MEXKIY
napaMeTpaMy COCTOSHUS ras3a B U30IIpolleccax, MIEKTpU3allus Tell, B3aUMOAEHCTBHUE 3aps/I0B;

OIMCHIBAaTh MEXaHNYECKOE JIBM)KEHUE, UCII0Nb3YA (pr3HUecKre BEIUYMHBL: KOOPAUHATA, IYTh,
nepeMelieHrne, CKOpoCTb, YCKOpPEHUE, Macca Tella, CUJla, UMITYJbC Teja, KUHETH4YecKas 3Heprus,
NOTEHLMaNbHAsl HHEpPrus, MexXaHudeckas paldoTa, MeXaHMUYecKass MOIIHOCTb, INpPU OINUCAHUU
IPAaBUJIBHO TPAKTOBATh (PM3UUECKUI CMBICI UCIOJIb3yEMBIX BEIMYHUH, UX 0003HAYEHUS U EIUHUILIBI,
HaXOJUTh (hOPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PM3HUECKYIO BEIMUUHY C IPYTHMHU BEIMUYMHAMM;

OIMCBHIBAaTh H3YYCHHBIE TEIJIOBBIE CBOMCTBA TEJ M TENJOBBIE SIBICHMS, HCIOJb3Ys
¢usnuecKkue BENUYMHBL: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHssl KUHETH4ecKas »JHeprus
Xa0THYECKOI0 JABM)KEHMsI MOJIEKYJ, CpPEOHEKBaApaTU4Has CKOPOCTb MOJEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTpPEHHSSI 2Heprus, paborta rasza, Kod3(GQHUIMEHT IO0Je3HOro ACHCTBHS TEMJIOBOIO
JBUTATENS; IPH OMMCAHUU MPABUIBHO TPAKTOBATh (PU3HMUECKUN CMBICT UCIIOIb3yEMbIX BEJIMUHMH, UX
0003HaUEHUS U €TUHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEINYHHY C
JIPYyTUMU BEIUYUHAM;

OINKCHIBAaTh HM3yYEHHBbIE JJIGKTPHUECKHE CBOWCTBAa BEIIECTBA M DIIEKTPUUYECKHUE SBICHUS
(mporecchl), UCMONB3ysS (PU3MUECKHE BEIMYMHBI: 3JEKTPUUYECKUI 3apsill, SJEeKTpUYecKoe IoJe,
HANPsHKEHHOCTH TOJIs1, TOTEHIMAM, Pa3HOCTh MOTEHINANIOB; MPU OMUCAHUM MPAaBUIBHO TPAKTOBATH
(U3NYECKHI CMBICI UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHMS] U €AMHMIIBI; YKa3bIBaTh (POPMYJIbI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTMMH BEIMYMHAMY;

aHAJIM3UPOBATh (U3NYECKUE MPOLECCHl U SBJICHMS, MUCIOIb3Yys (U3NUECKUE 3aKOHBl U
NpUHOUNBL: 3aK0H BcemupHoro tarorenus, I, II u III 3akomsl HbroTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOW SHEpPIruM, 3aKOH COXPAHEHUS HMITyJbCa, MPUHLMII CYNEPHO3ULUU CUJI, IPUHLHUII
PaBHOIIPABUSl MHEPLUATIBHBIX CHUCTEM OTCUETA, MOJEKYJISIPHO-KHUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEN KMHETUYECKONW SHEPrUU TEIIOBOrO IBHIKEHHUS MOJIEKYI
¢ a0COMIOTHOM TeMIepaTypoil, HepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHMS 3JIEKTPUUECKOTr0
3apsna, 3akoH KysnoHa, npu 3TOM pa3nuyaTh CIOBECHYI (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHHE U YCIOBUS (I'PaHULIbI, 007aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC NPHHLMUIIBI ACHCTBUS MAIIWH, NPHOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yCIOBHs X 0€30MacHOr0 UCTIONb30BAHNUS B IOBCETHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHThl MO MCCIEAOBAaHNI0 (U3NYECKUX SBICHUM U MPOIECCOB C
UCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUM, MpU 3TOM (OPMYIMPOBATH MpodieMy/3aauy
U TUIOTE3y Y4eOHOro SKCIEepUMEHTa, cOOMpaTh YCTAaHOBKY M3 IPEMJIOKEHHOro 000pyAOBaHUS,
MPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;



OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE N3MEPEeHUs (PU3NUYECKUX BEIUYUH, IPH 3TOM BHIOUPATH
ONTUMANBHBIN CIIOCO0 M3MEPEHHS W KCIOJIb30BaTh W3BECTHBIE METOABI OLEHKH MOTpeIIHOCTen
U3MEPEHU;

UCCJIEZIOBATh 3aBUCUMOCTH MEXIy (PU3MYECKMMU BEJIMYMHAMHU C HCIIOJIb30BAaHHEM MPIMBIX
U3MEpPEeHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHpPOBATh pPE3YIbTAaThl IOJYy4EHHOM
3aBUCHUMOCTH (PU3MUECKUX BEIUYUH B BUJE TaOJIUIl U rpadHKOB, A€1aTh BHIBOJBI 110 pe3yjIbTaTaM
UCCIIEZIOBAHNUS;

cobmoaTh TMpaBuia 0€30MacHOro Tpylda MpU MPOBEACHUM HCCIENOBAHUM B paMKax
y4eOHOro  SKCIEPUMEHTa, Yy4eOHO-MCCIENOBAaTENbCKOW U IMPOEKTHOM  JAESITEIBHOCTH €
MCI0JIb30BAaHUEM U3MEPUTEILHBIX YCTPONCTB U Ja00paTOpHOro 000py10BaHNUS;

pemath pacu€THbIC 3a/1a4U C SBHO 33JJaHHON (PU3UUYECKO MOJENbIO, UCIIONB3YS (PU3UUECKHE
3aKOHBl W TPUHIIMIBI, HA OCHOBE aHAJM3a YCIOBHUS 3aJladyd BHIOMPATh (DU3MUYECKYIO MOJIEIIb,
BBIICIIATh (PU3HUECKHE BEIUYUHBI M (opMylbl, HeoOXOAMMBIE Ui €€ pelIeHUsi, MPOBOAUTH
pacyéThl ¥ OLIEHUBATH PEAJILHOCTD MOJYyYEHHOI0 3HaUeHUs (PU3NUECKON BETUUNHBDI;

pemiaTh KauyeCTBEHHbIE 3aJauM: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO IEMOYKY
paccyXJIeHuil ¢ Omopoii Ha N3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SIBIICHUS;

UCIOJIb30BaTh MPU PEIICHUH Y4eOHBIX 3a7]a4 COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTHH
JUIA TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIIMM U TMpEACTaBIeHUS Y4eOHOW U HaydHO-
HonyJIApHON MH(OpPMALMH, TTOTYYEHHOW U3 Pa3IMYHBIX MCTOUYHUKOB, KPUTUYECKH aHATM3UPOBATH
MOJIy9aeM Yy HH(POPMAIIHIO;

MPUBOAUTHL TPUMEPHI BKJIAJa POCCHHCKMX M 3apyOSKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00BbsICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (U3UKE B MOBCEIHEBHOM XKU3HU JJIs1 0OecreyeHus
0e30rMacHOCTH IpHU O0OpalleHnu ¢ MpudopamMH U TEXHHUUYECKHMHU yCTpOWCTBaMH, Ui COXpaHEHUS
3JI0POBbsI M COOJTIIOJIEHUSI HOPM KOJIOTMUECKOro MOBEEHUS B OKPYKaroIlel cperne;
paboTaTh B rpyIIIe C BHITOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIeH, TNIAHUPOBATh paboTy IPYyMIIbI,
paloHaIbHO paclpenessiTh 00s13aHHOCTU U IJIAHUPOBATH ACSITENbHOCTh B HECTAHAAPTHBIX
CUTYaIUsX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXI0r0 U3 YYACTHUKOB I'PYIIIBI B pEIlIeHUE
paccMaTpuBaeMoi mpooOIeMBbl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBaHnue Koanvecrso
JyieKTpOHHbIE (L] POBbLIE)
Ne o/ pa3aesoB U TeM yacos
o0pasoBareJIbHbIE pecypChI
IporpaMmal Bceero

Pazgen 1. PUZUKA U METO/JbI HAYYHOI'O IO3HAHU A
du3nkKa U METObI

11 ) bu6moreka [JOK
' HAYYHOTO ITO3HAHUS https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 2




Paznen 2. MEXAHUKA
)1 KUHeMATHKA 5 bubmoreka [JOK
' HHENE https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Hasanca https://m.edsoo.ru/7f41bf72
)3 3aKOHbI COXpAHEHUS B 6 bubmuoreka [JOK
' MeXaHUKE https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Paznen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJNHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 bubmuorexa [JOK
' KUHETUYECKOWU TEOpUHU https://m.edsoo.ru/7f41bf72
bubmioreka [IOK
2 1
3 OCHOBEI TCPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
13| seveors Do 5 buGorera LIOK
' Hectna. https://m.edsoo.ru/7f41bf72
MIePEXO/IbI
Uroro no pazneny 24
Paznen 4. JIEKTPOJAUHAMMUKA
bu6moreka [JOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
ITocTostHHBIN
49 ANEKTPUYECKUN TOK. 12 bubmorexa [JOK
' Toku B pa3nu4IHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasnenry 22
PesepBHOE Bpems 2
OBHIEE KOJIMYECTBO HACOB 68
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