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IMOSICHUTEJbHAS 3AIIMCKA

IIporpaMma 1o (u3kKe 6a30BOTO ypOBHA Ha YPOBHE CPEAHETO oG1ero
obpaszoBaHus pa3paboTaHa Ha OCHOBE onoJKeHHi U TpeOOBaHMI K pe3ylbTaTaM
OCBOEHHUSA OCHOBHOM 06pa3oBaTelIbHOH MpOrpamMel, NpeACTaBICHHEIX B drocC
COO, a TaKKe ¢ y48TOM (emepaibHOM paGodeH IpOrpaMMBl BOCIHMTaHHUSA H
KOHLIETILIMK TpernoAaBaHus ydeGHOro mnpeaMera «Dusuka» B 00pa3oBaTeNBHBIX
OpraHM3alMsIX Poccutickoit denepallvid, peanu3yomux OCHOBHEIE

oGpa3oBaTeIbHBIE IPOTrPaMMBIL.
CopepkaHue MporpaMmbl 10 (u3nke HAMOPABICHO Ha (OPMUPOBAHHE

eCTeCTBEHHO-HAYYHOM KapTMHBI MHpa O0y4arolIuXcs 10-11 xmaccoB npu
06y4yeHn: HX (H3uKe Ha 6a30BOM YPOBHE Ha OCHOBC CHACTEMHO-EATESIIBHOCTHOTO
mozxoxa. TIporpamMma Mo (u3MKe COOTBETCTBYET TPEOOBAHHMAM ®IroC COO x
[JIAHUPYEMBIM JIMYHOCTHBIM, IIpeIMETHBIM H MeTarpeaMETHEIM pe3ylbTaTaM
oGydeHus, a TaKKe YUIHTHIBAET HEOOXOIUMOCTDH peanu3alli MEXIPEIMETHBIX
cBS3el (U3MKH C eCTECTBeHHO-HAayYHBIMH yYGOHBIMH TPEIMETAMH. B Heit
OMpeeSIIOTCA OCHOBHBIC LIEIH H3YICHHA ¢u3uKH Ha ypOBHE CPEHETO obrero
06pa3zoBaHus, IIAHHPYeMbIE Pe3yJIbTaTsl OCBOCHHA Kypca (U3UKH: JTHYHOCTHEIE,
MeTanpeMeTHBIE, IIpeIMeTHEIE (Ha 0a30BOM YPOBHE).

[Iporpamma I1o (pU3KKe BKIIOYAET:

e IUIAHHUPyEMEIE Pe3yILTaThl OCBOSHHUA Kypca ¢usuxu Ha 6a30BOM ypPOBHE, B

TOM YHCIIe IPeAMETHBIE PE3YJIBTATEIL II0 roJiaM 00y4YeHH;

e copepxaHue y4eOHOro npeamera «DU3KKay 110 rojaM oOy4eHus.

dmuKka Kak Hayka o Haubonee OOLIMX 3aKOHAX IPUPOJEI, BBICTYNAd B
KagecTBe yu4eOHOTo MpeAMeTa B IKOJIE, BHOCHT CYILECTBEHHBIN BKJIaJ B CUCTEMY
sganuii 06 oxpyxarowem Mupe. [IIkonbHbIH Kype (u3HKHE — CHCTEMOOOPa3yIOLIUH
U €CTECTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB, IIOCKONIBKY (QHU3UIECKUE 3aKOHDI
JleaT B OCHOBE IIPOIECCOB M SBICHHH, H3y4acMBIX XHMUEH, 6uosoruen,
dusmdeckodt reorpadue u acTpoHomueil. lcmonb3oBanume U aKTHUBHOE
npuMeHeHHe  (PHU3HIECKHX 3HAaHMH oOIpezge/sser Xapakrep #H  PasBHTHC
pa3sHOOOpasHBIX TEXHONOTHH B c(epe OSHEPreTHKH, TPAHCIIOPTa, OCBOCHMA
KOCMOCa, TOJNYYEHHs HOBBIX MaTEpHaNOB C 3aJaHHBIMHM CBOMCTBaMH M APYTHX.
Mzyuyenne (GU3NKM BHOCUT OCHOBHOM BKJIaJ B (OpMUpOBaHHME €CTECTBEHHO-
Hay4HON KapTHHBI MHpa OOydYaroliuxcs, B (OpMHUpOBaHHE yMEHHH NPUMCHATD
Hay4YHBI METOM MO3HAHHUS NPH BEINOJHEHUHU UMH Y4eOHBIX HCCIIeJOBAHUM.

B ocHOBY Kypca H3MKM M YpOBHA cpenHero obmiero o00pa3oBaHuA

TONOXKEH DM HOEH, KOTOphle MOXHO paccMAaTpUBaTh Kak IPHHIMIBL €TI0
TIOCTPOEHHS.



Hoes Yyerocmunocmu. B cooTBercTBMM C Heit KypC SBISI€TCS JIOTHUECKH
SABCPIICHHEIM, OH CONEPXHT MaTepua u3 BoeX PasfienioB QU3MKH, BKITIOUAET Kak
BOIIPOCEI KITACCHYECKOM, TaK U COBPEMEHHOH (PU3UKH.

Hoesn zenepanuzayuu. B coorsercrum ¢ Hel MaTepuan Kypca Ousuxu
OOBEAMHEH BOKpYr dusuyeckux Teopui. BeaymmMm B Kypce sBIfercs

$bopmupoBanre mpencrasnenuit o CTPYKTYPHBIX YPOBHSIX MATEPHH, BEILECTBE W
noje.

Hoesn eymanumapuzayuu. EE peamusamusa IpeaArnoaraeT HCNOJILE30BaHuE
TYMaHMTApHOr0 IOTEHUHANa (QU3MdecKoi HayKH, OCMBICICHUE CBA3HM Pa3sBUTHS
$u3nKH ¢ pasBuTHeM o6mecTBa, a TAKKe ¢ MHPOBO33PEHYECKHMH,
HPaBCTBEHHBIMH U 3KOJIOTHYECKUAMM IIPOOIEMaMu.

Hoes  nmpuxnaonoti wanpaenennocmu. Kypc OHM3MKH IIpenmoiaraer
3HaKOMCTBO C IIMPOKUM KPYI'OM TEXHHUYECKHX M TEXHOJNOTMYIECCKHX NPUIIOKEHWUI
M3YYCHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozusayuu peanusyeTcs IOCPEJCTBOM BBEICHHS OIIEMEHTOB
COICP)KAHHUS, IIOCBAMIEHHBIX 9SKOJOrMYECKHM Mpo0/IeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBl C Pa3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKXe 00CY IeHus
npobieM palMoOHaIBHOrO IPHUPOIOOIb30BaHMSA U IKOJIIOIHIECKOH 6e30macHocTH. -

CrepxHEBBIMH 3JIeMEHTaMH Kypca (H3MKH Ha YPOBHE CPEIHEro oOIuero
o0pa3oBaHus ABISIOTCS (u3uueckue Teopud (HopMHpOBaHME IMPEICTABICHHH O
CTPYKTYpe MOCTPOCHUs (PU3HYECKOH TEOpHH, PO (YHIAMEHTAIbHBIX 3aKOHOB H
IPUHIUIIOB B COBPEMEHHBIX IIPEACTaBICHUAX O IPUPOJE, TPaHUNAX
MPUMEHUMOCTH TEOPHM, Ui OIMCAHWs eCTECTBEHHO-HAYYHBIX SBJICHUH WU
IPOIIECCOB).

CucTeMHO-IEATENBHOCTHRIM MOAXOM B Kypce QU3UKU peajin3yercs Ipexue
BCEro 3a CYET OpraHM3allMH 3KCIEPHMEHTATBHOH NEATENBHOCTH O00YYaloIIuXcs.
Jlna ©GasoBoro ypoBHA Kypca GH3HKH — 3TO WKCIONB30BAHHE CHCTEMBI
(QPOHTANBHEIX KPAaTKOBPEMEHHBIX JKCIEPMMEHTOB M JIaGOpaTOpHEIX paboT,
KOTOpBI€ B Iporpamme IO (pu3nKe OOBeAHMHEHEI B OOLIMH CIIMCOK YYEHHYECKHX
MPaKTHIECKUX paboT. Brinenenue B ykasaHHOM mepedHe JaGopaTOpHEIX padoT,
NPOBOAMMBIX JJS1 KOHTPOJS M OLEHKH, OCYHIECTBIAeTCS Yy4YaCTHHKAMHU
06pasoBaTeNBHOrO TpoNecca HCXOAS H3 OCOGEHHOCTeld IUIAHUPOBAHHS
OCHallleHHs KaOuHera ¢wu3uku. Ilpy »sToM obecmeumBaeTcss OBJIAJCHHE
ofyyaromumucs YMEHUSAMH TIPOBOAUTH KOCBEHHELIE H3MEpeHHs, pcce10BaHuA
3aBHCHMOCTeH (U3HYECKHX BENMYHH M MOCTAHOBKY ONBITOB IO MPOBEPKE
IIPEVIOXKEHHBIX TUIIOTES,

Bonbioe BHUMaHWE yZemseTcss perneHHmro pacuéTHBIX M KavecTBEHHBX

3ajzad. HpPI OTOM 14 paC‘-IéTHBIX 3a1a4 IIPHOPUTETOM SABJIFOTCS 3a0a4H C ABHO
3aJlaHHOM (PU3UUECKOH MOJIENBIO, I03BONISTHOMIHE TIPYMEHSITh H3yYeHHEIC 3KOHE! B



BEIOOpa  (huzy i

Y€CKOM MoAead s CUTYalud II aKTHKO-
opHeHTHpoBaHHoro Xapaxrepa A A Tyan P

B (]

TEXHH‘Ieczg:q;BeE%Ziizq C  TpeboBammsmu OI'OC COO ”I( MaTepHaIbHO-
b3y pa CHHIO y4eGHoro mpouecca 6a30BBIi ypoBeHs Kypca
YPOBHE CpenHero o6mero o6 a30BaHHUs JOJDKEH U3Y4aThCs B YCIIOBHSX
IIPEIMETHOrO Kabuy d 8 " ’
€Ta QM3UKK Wiy B YCIIOBHAX HHTETPUPOBAHHOTO KaOHHeTa
IIpeaMeToB eCTecheHHo-Haquoro nukina. B xabunere U3MKM OOKHO GBITH
Heo0xXoaumoe naboparopHoe o0opynoBanue i BBHINOJHEHHS YKa3aHHBIX B
porpaMMe 1o Quzuke YYCHUYECKUX IPaKTHUYECKHX pabdoT U JAEMOHCTPAILUOHHOE
o0opymoBaHue.

HemoHcTpanmonnoe obopynoBanme (opmupyeTcsi B COOTBEICTBHH C
MPUHIMIIOM ~ MWUHWMMANBHON JOCTATOYHOCTH H  00ECHedMBAET IIOCTAHOBKY
TIICPEIHCIICHHBIX B MpOrpamMMe IO ¢u3uKe KIOYEBBIX IEMOHCTpALUi s
MCCIICNIOBAHUS  H3y4aeMBIX ABIEHWH M IIPOIECCOB, OSMIMPHYECKHX U
YHIaMEeHTATBHEIX 3aKOHOB, HX TEXHHUECKHX [pUMEHEHUH.

JlaGoparoproe o6opynoBanue s YYCHHYECKHX IIPAKTUYECKUX padoT
$hopMHUpYeTCs B BHJE TEMaTHYECKHX KOMILIEKTOB M OBECTIeYHBAETCH B pacuére
OIHOTO KOMIUIEKTa Ha JBYX oOydalommxcs. TeMmMaTvdeckHe KOMILIEKTH
nabopaToOpHOro 06OpPYNOBAaHHSA LODKHEI OBITH IIOCTPOEHBI HA KOMILIEKCHOM
HCTIOJb30BAHMH AHANOTOBBIX H LU(POBBIX NMPUOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPHUTEIBHBIX CUCTEM B BU/IE LU(POBBIX 1a00PATOPHIA.

OCHOBHBIMH LIeJIIMU H3Y4eHHs PU3HKH B 00IIEM 06pa3oBaHUY SIBISEOTCS:

 (GopMHpOBaHHe HHTepeca H CTPEMJIEHHS OOYYalOmUXCs K HAYYHOMY

M3YYCHHIO TPHUPOJEL, Pa3sBHTHE HX HHTEIUIEKTYaNbHBIX M TBOPYECKHX
cnocoOHOCTEH;

* PasBUTHE NPEJCTABICHUH O HAYYHOM METONe NO3HAHKS M (OPMUPOBAHHE

HCCIIENO0BATENECKOr0 OTHOIIEHHS K OKPY>KAFOLIMM SIBJIEHUSM,
* (GopMHpOBaHME HayYHOr0 MHPOBO33DEHHS KaK pe3ynpTaTa H3y4YeHHs
OCHOB CTPOCHHS MaTEPHH U QYHIaMEHTANBHBIX 33aKOHOB (DH3HKH;
 (QopmHpOBaHME yMeHH# OGBACHSTH SBIEHHS ¢ HCIOJNb3OBAHUEM
(GHU3MYECKUX 3HAHMIM U HAYYHBIX 10Ka3aTElIbCTB;

e (DOpPMHPOBAaHHE NpeNCTaBIEHHH O ponM (DU3MKM I Pa3BHTHA APYTrHX

€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHIL.

JlocTikeHre 3THX Iienell obecmeunBaeTcy PEIICHUEM CIeNyIoIMX 3aha4d B
pOLIECCe U3YIEHUS Kypca QU3HKU Ha ypOBHe cpeaHero obmero o6pa3oBaHus:



o IpHOOpeTenue

CHUCTEMBI
3aKOHOMEPHOCTSX,

3HAHWM 06  o6mmx  (usMUecKHX

TEeOpuix, BKJIHO4as MEXaHHKY,

MOJIEKYIIPH
YIAPHYIO  usmky, IEKTPOAMHAMMKY, KBAHTOBYI0O GH3UKy U
SJICMEHTEI aCTPOYU3UKHK;

. *bOPMHp()BaHHe

3aKOHaXx,

o6 EsCHoRg (ng);:;eHHﬁ NPUMEHATh TeopeTHdeckue 3HaHWwsi B
€CKMX SBIGHMM B [pUpoAe M i TPUHATHA

HPAKTHIECKUX PEIIEHNN B ITIOBCEIHEBHOM XKU3HM;
OCBOCHME CIIOCOOOB pelmieHHs pa3NUYHBIX 3a1a4 ¢ ABHO 3aIaHHON
dusmueckod Mopensio, 3azad, MOAPA3YMEBAIOIIMX CAMOCTOATENLHOS
CO31aHHE dpmuqecmﬁ MOJIEIIH, aJeKBaTHOM yCIOBHUAM 3aa4u,
IOHMMaHue (GWU3UYECKHX OCHOB M IIPHUHIMIIOB nefcTBUA TEXHMIECKUX
YCTPOMCTB ¥ TeXHOIOTHUECKHX POLIECCOB, UX BIMSHAT Ha OKpPY>KarolIyIo
Ccpeay,
OBJIAZICHUE METOJaMH CaMOCTOSATEIIbHOIO [IaHUpOBAHU U TMPOBEACHWS
GU3UYUECKUX JKCIIEPUMEHTOB, aHanu3a U yHTEepnpeTalii nHQOpMaHH,
OIpeeNIeHNs TOCTOBEPHOCTH NOJIYy4eHHOTO pe3yipIaTa,
CO3[IaHMe YCJIOBHH IUI pa3sBUTHA yMeHHH l'Ip0eKTHO-HCOHGﬂOBaTeHLCKOﬁ,
TBOPYECKOH JHEATEIBHOCTH.

Ha m3yuenue ¢usuku (0a3oBblH ypoBeHb) HA YPOBHE CpPEHEro o01mero
o0pa3oBaHKsA OTBOAUTCA 136 uacos: B 10 xnacce — 68 1acoB (2 Jaca B HEJEN0), B
11 Kacce — 68 yacoB (2 Yaca B HEMIEIO).

[IpennaraeMsli B IporpaMme IIO dusMKe TepedeHb JabOpaTOpHEIX H -
NpaKTHYeCKUX paboT SBIKETCA PEKOMEHIOBAHHBIM, yIHTCIb fienaeT BHIOOD

MpoBeleHHs 1a00paTOpHBIX pabOT M OMBITOB C y4&TOM HMHAMBHTYIBHBIX
ocobGenHocTel 00y4yaronuXcs.



COAEPXAHUE OBYYEHUA1
10 KJIACC

Pazgen 1. @u3uKa U METObl HAYYHOI0 NO3HAHHA
®u3nKa — Hayka o mpupoge. Haydnsle MeTOIbI NMO3HAHMS OKPYIXXaromero

MHpa. Ponp 3KcnmepHMeHTa H TEOpHH B npouecce IIO3HaHWA IIPUPOAEL.

DKCIIEpUMEHT B (PH3HKE.
MopenupoBanue (GU3UYECKUX sBJICHUH H IPOLECCOB. Hay4HbI€ THITOTE3EI.

du3nueckyue 3aKOHBI U TeopuH. I'paHuIbl NPUMEHUMOCTH (usu9ecKnX 3aKOHOB.

[IpuHLKI COOTBETCTBHSL.
Pornb B MeCTO GH3MKH B ()OPMHpOBAHHHM COBPEMEHHOH Hay4YHOM KapTHUHBI

MHpa, B IPAKTHIECKOH JeATENIHHOCTH JIIONCH.
Jlemoncmpayuu
AHaJOropsle ¥ LM(pPOBble HM3MEpUTEIBHBIE TPHOOPEI, KOMIIBIOTCPHbIC

JATIYHAKH.

Paznea 2. MexaHuka

Tema 1. Kunemamuka
Mexaaudeckoe nBxeHHe. OTHOCHTENIHHOCTh MEXaHHWYECKOrOo IBIXCHHIA.

Cucrema orcuéra. Tpaekropus.
IlepememieHue, CKOpPOCTh (CpeqHsAs CKOpPOCTb, MIHOBEHHAs CKOPOCTB) U
YCKOpEHHEe MATepHAIbHOH TOYKH, HX MPOCKIHMH HAa OCH CHCTEMBI KOOPAHHAT.

Crio)xeHHe TIepeMEILEHHI U CII0MKEHHE CKOPOCTeH.
PaBHOMEpHOe H PaBHOYCKODEHHOE MpsIMOJUHENHHOe nBIKeHue. I'papuku

3aBUCHUMOCTH KOOpAHWHAT, CKOpPOCTH, YCKOPCHHA, IIYTH H INEpEMEIICHHS

MaTepHaIbHON TOYKH OT BPEMEHH.
CBobonHOe nafeHue. Y CKopeHre CBOOOIHOrO MaieHusl.

KpuposnuHeiiHoe  [BHKeHHE. JIBKEHHE MaTepHalbHOM TOYKH IO
OKPY>KHOCTH ¢ IIOCTOSTHHOH 10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAS
ckopocTs. [Tepuox u yacrora obpaierus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

Texnnyeckne yCTpOMCTBA M TPAKTHYECKOE IIPUMEHEHHE: CIHIOMET,
IBWXXEHHE CHApsOB, LISNHBIE H PEMEHHBIE ITepeIavn.

Lemoncmpayuu

Mozens cucTeMel 0TCU&éTa, WILTIOCTPALUS KHHEMATHYECKHX XapaKTepPUCTHK
JBHKSHHS.

IIpeobpa3zoBaHue ABIKEHUH C HCIIONB30BAHMEM IPOCTHIX MEXAHH3MOB.

ITanenue Te1 B BO3ZyXe U B paspexxeHHOM MPOCTPAHCTBE.

Habmonenue

A ABMXKEHMS Tella, OpOILEHHOr0 TOJ yIJIOM K TOpPH30HTY H
TOPH30HTAJIBHO.



Nsmepenne YCKOPE€HHs CBOOOHOIO MMaJeHKs.

Hanpasienme ckopocts npu apwkenus o oxpyKHOCTH.

Yuenuveckuii IKCnepumenm, Jzaﬁopamopubze paﬁombl

HNzyyenne HEPABHOMEPHOI'0 ABMXKEHUA C LEJIBIO onpeaciIeH
CKOPOCTH.

HccnenoBanue COOTHOIIEHHS MEXTy IIyTSIMH,
IIOCIeJOBaTeIbHBIE paBHbIE IPOMEXYTKH BpeMEHH IpH paBHOYCKOPEHHOM
JBYDKEHHM C HA4YaJIbHOU CKOPOCTHI, PaBHOM HYJIIO.

W3ydeHue NBHKEHHUS MIAPHKA B BI3KOU XHIKOCTH.

V3ydYeHre JIBIKEHHS Tella, 6pOIeHHOr0 ropiu30HTalBHO-

Tema 2. Junamuxa

[IpyHUMII ~ OTHOCHTENBHOCTH I anuies. TlepBsIid

HMHepuualbHbeIe CHCTEMBI OTCUETA.
Macca Tema. Cuna. IIpuanun cynepro3viuy CHiL. BTopoii 3aKOH HeroToHa

IUIs1 MaTEpPHAJIBHOM TOYKHU. TpeTul 3aKoH HeioTOHA LI MarepHaibHBIX TOUEK.
3akoH BcemupHoro taroteHus. Cuna TDKECTH. [lepBass KOCMHYECKaAL

ysi MCHOBEHHOM

IpOHIeHHBIMH  TEJIOM 3a

3ak0oH HBIOTOHA.

CKOPOCTE.

Cuna ynpyrocta. 3akoH I'yka. Bec Terna.
Tpenue. Buzbl TpeHus (II0KOs, CKONBXEHHS, xagenus). Cuna Tpenus. Cyxoe

Tperue. Cuiia TPEHHS CKOJBXEHHA M CHJIA TPEHHUS IIOKOA. KoshbHuIeHT TPEeHUs.

Cria cOnpOTHBIIEHHS IPH JBIDKSHUH TeJa B XKUIKOCTH MM Iase.
[TocTynaTebHOE M BpallaTeIbHOE ABIDKCHNE a6COIIIOTHO TBEPAOrO Tela.

MOMEHT CHJIB OTHOCHTENIBHO ocH BpamieHusd. Ilmedo CuibL Vcenosus

paBHOBECHs TBEPAOTO TEJIA.
TexHudeckde ycTpoicTBa M TPAKTHYECKOS IPUMCHEHHC. TIOMIIUITHUKH,

IBIOKEHHE HCKYCCTBEHHBIX CITyTHHKOB.
[emoncmpayuu

SBneHue UHEPIIUH.
CpaBHeHHe Macc B3auMO/IeHCTBYIOIIMX TeJL.

Bropoii 3axoH HeroToHa.
H3mepeHue CHIL

CrnoxeHue CHll.
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT Je(DOPMALIHH.
HesecomocTs. Bec Tesa npu yCKOpeHHOM MOABEME U NaJCHUH.

CpaBHEHHE CHJI TPEHHS MOKOS, KA9eHU H CKOIBXECHH.
VcoBusl paBHOBECHS TBEPOrO Tejia. BHIbl paBHOBECHS.
Vuenuueckuti Kcnepumenm, 1abopamopHeie pabomoi

3yuenue OBIDKEHHA GpyCKa IO HAKJIOHHON IIOCKOCTH.



Hccnenosanue SaBHCHMOCTH CHJI yHpyroCTH, BOSHHKAIOIMX B MNPYXHHE H
PE3UHOBOM o0pasue, oT ux nebopMarmm.

Heenenopanme YCIIOBMiT paBHOBecHsi TBEpZOTO Tejia, MMEIOIIEro 0ck
BpallleHus.

Tema 3. 3axons: coxpanenun ¢ mexanuxe

Wvmynee MaTepUaIbHOM TOukM (Tena), CHCTeMBbl MaTepHAIBHBIX TOYCK.
Umnynse cunsr u wsmenenue HMITy/bca Tejla. 3aKOH COXPAHEHHs HMMITYJIbCa.
PeaxtuBHOE nBmNKeHmeE,

Pa6ora cunsr. MommuocTs cust

Kunermyeckas sweprus marepmanenoii Touxn. TeopemMa 00 H3MEHEHHH
KUHETHYECKOM SHEpIHH.

I[lorenuuansuas  osmeprus.  IloTeHnmansHas ~— SHEPTHS  YIPYTO
AePOPMHPOBAHHON  mpyxuEbl  IloTeHnmWanbHas ~OHeprHs Tema  BOIM3M
IIOBEPXHOCTH 3eMITH.

IToreHnuaneube 51 HEIOTeHIIHAIbHEIE CHJIBL.
HETIOTEHIHUAIBHBEIX CUJI ¢ H3MEHEHHEM MeEXaHWYEeCKOW DJHEPrHH CHCTEMEI TeIl.
3aKOH COXpaHEHHsI MEXaHHYECKOM SHEPIUH.

Ynpyrue v Heynpyrue CTOIKHOBEHHS.

Texnuyeckme ycTpoiicTBa W mpakTHYeckoe NMPHMEHEHHE: BOLOMET, KOMEp,
IPY>KUHHBIA MHCTONET, ABIKEHUE PaKeT.

Lemoncmpayuu

3aKOH COXpaHeHHUI HMITY/TbCA.

PeakTuBHOE OBHXKEHHE,

Ilepexon nmoTeHUHANbHOM SHEPTHH B KHHETHYECKYIO H 0GPATHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomui

Nzyuenne abGcomoTHO HEYNpPYroro yaapa ¢ IOMOIIBIO IBYX OJUHAKOBEIX
HUTAHBIX MasTHUKOB.,

Hccnenosanne cBa3u paGOTHI CHIIBI ¢ M3MEHEHHEM MEXAaHHYECKOM SHePruu

TCJIa Ha IPEMEPE PaCTKEHUS PE3HHOBOI'0 XI'yTa.

CBs3p  paboTH

Pa3pen 3. Moaexyasipuas ¢usnka n TepmMoannamuka

Tema 1. Ocroebt MoneKynApHO-KUnEMUYECKOI] meopuu

OCHOBHbIE MONOKEHHS MOJEKYIIPHO-KHHETHIECKO TEOPHH M UX OINBITHOE
obocHoBaHMe. BpoyHOBcKOe mBIKeHHe. Auddysus. Xapakrep npmxenus u
B3aHMOJIHCTBAS YacTHL BemecTBa. Momenu CTPOCHMSI TIa3oB, XXHAKOCTEH H
TBEPABIX TeJl ¥ 0OBACHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THX MoJeieil. Macca u
pa3smeps! Mosekyi. Konuuectso Bemectsa. ITocTosanas Aporazpo.

TemnoBoe paBHOBecue. Temnepatypa u eé u3Mepenue. lllkana Temmeparyp
[enscus.



Mozens  upeanbHoro rasa. OCHOBHOE YpaBHEHHME  MOJEKYJISPHO-
KHHETHYECKOH TeOpUH WIeanbHOro rasa. AGConroTHas TEMIEpaTypa Kak mepa
CpedHeld KHHeTHYeCKOMH SHEpPruyd TEIUIOBOTO [BM)KEHHA YacTHUIl rasa. Ilxarna
Temnepatyp KensBuna. ['azoBsie 3akoHBl. YpaBHeHHE MenneneeBa—Knanenpona.
3akon [lansTona. M3onpormecck! B uaeaqbHOM rase ¢ IMOCTOSHHBIM KOJIHICCTBOM
BellecTBa. I['padmdeckoe mpencraBreHne H3OMPOLIECCOB: H30TCpMa, M30XO0pa,
u3o0apa.

Texunueckue ycrpoiicTBa ¥ MpaKkTHUECKOE MNPHUMEHCHHE: TEPMOMETD,
Oapomerp.

Hemoncmpayuu

OmneIThl, JOKa3bIBAIOILIME OHCKPETHOE CTPOEHHE BEILECTBa, dotorpauu
MOJIEKYJT OPTaHUYECKUX COCAUHEHUH.

OnsiTel M0 AuGdY3uM KHIKOCTEH U ra30B.

Mopenb 6pPOYHOBCKOI'O JABHXKEHHS.

Mopens onsrta [llTepna.

OnbITHI, OOKAa3bIBAIOIINE CyIIeCTBOBaHUE MEXMOJIEKYIIPHOIO
B3aUMOLEUCTBHA.

Mogeiib, WUTKOCTPUPYoLIast IPUPOY JaBjIeHUs ra3a Ha CTeHKH COCyna.

OmsITh, WUIIOCTPHPYIOIIHE YpaBHEHHE COCTOSHMS MICAIBPHOIO rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, 1abopamopHele pabomot

OnpepeneHue Macchl BO3AyXa B KIaCCHOH KOMHATe Ha OCHOBE M3MEpPEHUi
06BEMa KOMHATHI, JaBICHHs M TeMIIepaTyphl BO3IyXa B HEH.

HccnemoBaHue 3aBUCHUMOCTH MEXAY I1apaMeTpaMn COCTOAHNUA Pas3pexKEHHOTO
rasa.

Tema 2. OcHo8bl MEPMOOUHAMUKU

TepMonuHampdeckas cucTeMa. BHYTpeHHSS dHeprus TEPMOJUHAMUAIECKOH
cHCTeMBI B criocoOsl eé u3MeHeHus. Kony4yecTBo TEIIOTH U pabora. BHyTpeHHSS
SHEprus  OJHOATOMHOrO  MACANBHOrO  rasa. Buael  rtemmonepenayu:
TEMIONPOBOJHOCTD, KOHBEKIHsA, H3JTy4eHHe. Y IeIbHasA TeIIOEMKOCTh BEIECTBA.
KonuvecTBo TEIUIOTHI IPH TEILIONEpeaaye. |

ITogatve o6 ammabatHoM Imponecce. [lepBelif 3aKOH TEepPMOIUHAMMKH.
[TpriMeHeHrE TIEpBOr0 3aKOHA TEPMOJMHAMUKH K H3ompoueccaMm. I'padudueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akoH TepMoarHaMuKH. HeobpaTuMocTs mporieccos B mpupoe.

TertoBele  MammHbel.  [IpMHIMOBI  OeMCTBHS — TEIIOBBIX ~ MAIIHMH.
I[IpeoGpa3oBaHus 3HEPrdM B TEIUIOBEIX MamuHaX. KosdoumuenT mose3Horo

neiictBus TeroBoi MammHel. Iluxn KapHo um ero K03(QQHULMEHT IMOJIE3HOIO
nelicTBUs. DKOJIOTHIECKUE MPOOIEMBI TEILIOSHEPTETUKH.



Texnuueckue ycrpoiicTBa M NpaKTHYeckoe IPHMEHEHHE: fiBUraTeib
BHYTPEHHEr0 CropaHus, GBITOBO XONOAMIBHUK, KOHIUIHOHED.
Hemoncmpayuu

VI3MeHeHVe BHyTpeHHell sHeprud Teia IpH COBEPLICHHH paboTHI: BBLIET
npoOKH 13 OYTBUIKM MOX JeicTBHEM CXKATOro BO3IYyXa, HarpeBaHue s¢upa B
NaTyHHOH TpyOKe myTEM TpeHus (BHI€OIEMOHCTPALU).

VI3MeHeHye BHyTpeHHell SHepruy (TeMiepaTypsl) Tena NpH Teryionepenaye.

OmeT Mo amuabaTHOMy paclIMpeHuro Bojyxa (OMBIT € BOSAYIIHEIM
OTHHBOM).

Moeli MapoBoit TypOyHEl, ABUraTeNs BHyTPEHHEr0 CropaHii, peaKTUBHOIO
JIBUTATEIS.

YVuenuueckuti 5Kchepumenm, 1abopamopHole pabomel

3mepeHue yaenbHOH TeMI0EMKOCTH.

Tema 3. Acpezamubie COCIMOAHUA 6eU4ECHBA. Dazoevle nepexoosl

[lapoobpa3oBanue ¥ KoHAeHcamys. VicrapeHne W KHIEHHE. AOGcomoTHas u
OTHOCHTENbHAsT BIAKHOCTh BO3AyXa. HacHILEHHBIH map. VoenbHas TeIUIOTa
MapooGpa3oBaHKs. 3aBUCHMOCTS TEMIEPATYPhI KUIIEHHS OT AABICHI

Teépmoe Teno. Kpuctamuueckue u amopdHbIe Tena. AHH30TPOIIH CBOMCTB
kpucTamios. JKuakue Kpucramibl. COBPEMCHHBIC Matepuaibl. ILTaBIeHHe H
KPUCTAUIM3ALKS. Y IeNbHAs TeIUI0Ta IIaBICHHA. CyOmumariysi.

YpapHeHWe TEIIOBOTO baaHca.

TexH@deckKde YCTPOMCTBA H MPaKTHYECKOe NPUMCHEHUC: TUTPOMETP H
NCUXPOMETP, KaIOPAMETP, TEXHOIOTHH MOy CHHIA COBpEMEHHEIX MaTepHaloB, B
TOM YHCIIC HAHOMATEepHaJIOB, 1 HAHOTEXHOIOTHH.

emoncmpayuu

CpoiicTBa HACHIIIEHHBIX ITapOB.

KurneHne Npy NOHMWKSHHOM JaBICHAN.

CnocoOsl U3MEePEHHA BIXKHOCTH.

HaGmoieH1e HATPEBaHHs M ILIaBNeHHs KPHCTA/UINIECKOro BEIeCTa.

JleMoHCTpanys KPUCTAIOB.

Vuenuueckuii Skcnepumenm, nabopamophoie pabomot
3MepeHune OTHOCHTENIbHOH BIaXHOCTH BO3IYXa.

Paznen 4. DiekTpoAHHAMHKA
Tema 1. DnekmpocmamuKxa

Dnexrpusalus Tel. ONEKTpHdeckuid sapan. [Jlpa Buna NEKTPAYECKHX

3aps70B. IIpOBOJIHUKH, AMSNEKTPHKHA M TONyNPOBOXHUKH. 3aKOH COXpAHEHHS
3IEKTPHIECKOro 3apsya.

BsaumoneiicTeue 3apsinoB. 3akoH Kynona. TodeuHsli snekTpuyecKui 3apia.
Dnextpudeckoe Tone. HanpmKEHHOCTH JNEKTPUYECKOro IO [TpuHOMIT



CYNCPIIO3HUIIHH )
iMP 11 SNCKTPUYIECKUX roJe]. JIMHUN HanOpsHKEHHOCTH 3JIEKTPHUYECKOro
10JIS.

PaGora cun SJCKTpocTatnveckoro  mons. IloreHmman. Pasnocts
NOTCHOUAIOB. IIpoBomuuky g OUBJIEKTPHKH B 3JIEKTPOCTATHYECKOM IIOJE.
JusnieKTpudeckas NIPOHHUIIAEMOCTSb.

ONeKTPOEMKOCTS, Kon,ueHcaTop. ONeKTpPOEMKOCTE IIOCKOrO KOHAEHCATOpA.
DHEpPrus 3apsHKeHHOro KOHJAEHcaTopa.

Texnuueckue yctpoiictea u NpaKTH4YecKOoe IPUMEHEHUE: BIIEKTPOCKOIL,
SJICKTPOMETP,  SNEKTPOCTATHYECKas: 3aluTa, 3a3eMIIEHHME 3IEeKTPONmpHbOpOB,
KOHZICHCATOP, KOMMPOBANBHEIH alnapar, CTpyHHEIH IPHHTE.

Lemonempayuu

YceTpoiicTBo u IIPHHLIMII JEHCTBUS dIIEKTPOMETPA.

B3auMozeiicTBre HasNeKTPH30BAHHEIX TEl.

DIIEKTPUIECKOE I0JIE 3aAPSKEHHBIX TeL.

IIpOBOAHKKH B 3IEKTPOCTATHYECKOM IIOJIE.

DIIeKTpOoCTaTHYECKas 3aluTa.

J¥M3IEKTPHKYU B 3IEKTPOCTATHYECKOM IIOJIE.

3aBUCHMOCTE  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOMIaJu
IUTIACTHH, PACCTOSHHA MEXAY HUMH U AUIJIEKTPUYECKOH IPOHUIIAEMOCTH.

OHEePrus 3apsHKEHHOI0 KOHIEHCaTopa.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

H3MmepeHue 31eKTpOEMKOCTH KOHICHCATOpA.

Tema 2. ITocmosnnbiii 31ekmpuyveckuit mok. Toku é pasnu4unvix cpeoax
DNeKTPUYECKHH TOK. YCIOBHS CyILIECTBOBAaHHS 3JIEKTPUYECKOTO TOKa.

Wctounuku Toka. Cuna Toka. [TocTOSIHHBIA TOK.

Hanpsoxerue. 3axon Oma Iy y1acTKa HemH.
DJIeKTPAYECKOE COINPOTHBIICHHUE. YnensHOE CONPOTHUBJIEHUE BEIIECTBA.

ITociIenoBaTebHOe, TapaUIeIbHOE, CMEIIaHHOEe COSIMHEHHE IPOBOTHUKOB.
PaGoTa OIEKTPHUECKOTO TOKa. 3aKoH JTbxoyns—Jlenna. MomHOCTh

AIIEKTPUIECKOT0 TOKa.
DNIeKTpOJBIKyIIas CHJIa U BHYTPEHHEE CONPOTUBJICHHE HCTOYHHKA TOKA.
3axor OMa JUIs TIOJTHO#H (3aMKHYTOMH) SJIEKTPHYECKOH LIeTIH. KopoTkoe 3aMbIKaHHE.

DNeKTpOHHAs ~ IPOBOAMMOCTR  TBEPIBIX  METAJLIOB. 3aBHCHUMOCTh

COIPOTHUBJIEHHS] METAUIOB OT TEMIICPATYPEI. CBepXnpoBOJUMOCTS.
neKTpHYEcKHii TOK B BakyyMe. CBOHCTBA SNIEKTPOHHBIX Iy KOB.

[TorynpOBOAHHKH. CobcTBeHHas u IIpHUMECHas TIPOBOAMMOCTE
IOy IIPOBOJHHAKOB. CpoiicTBa p—n-Tepexoza. [10/ryipoBoHHKOBEIE IPHOOPEI.

JmeKTpUYECKHMH TOK B  pPacTBOpax M  pacIUlaBax  3NCKTPOIHTOE.

DeKTpOTUTAYECKas TUCCOLUAIIHA. DeKTpous.




ONeKTprYeckuii Tok p rasax

CamocrositensHelt U H =
€caMoCT
paspsan. Monuus. ITnazma, OATEIBHRL

TexHuuec 9
— KHE yCTpoiicTBA M IpaKTHYeCKOe NpHMEHEeHHe: aMIIepMETD,
- e 00(123, PCOCTAT, MCTOYHMKH TOKa, 9IIEKTPOHArpeBATENBHEE TPUGOpPEL,
TPOOCBETUTENbHbIE PHGOPEI, TEPMOMETP CONPOTHBJIEHHS, BAKYYMHBIH 1O,

TEPMHCTOPEL H (HOTOPE3UCTOPEL, OMYPOBOJHUKOBEIH AHOJ, FATEBAHUKA.
Hemoncmpayuu

V3MepeHye CHITBI TOKa B HaIPsIKEHMS.

3aBHCHMOCTH COTNIPOTHUBIICHUS UMIHHAPUYECKHX ITPOBOJHHUKOB OT IJIUHEI,
IO I1 TOIIEPEYHOr0 CEeUeHUs U MaTepHaa.

CMellIaHHOE COeUHEeHHe IIPOBOIHUKOB.

IIpaMoe wu3MepeHHe snekTpoaBIKymed cuisl. KopoTkoe 3aMbikarue
rajlbBAHHYECKOT'O 3JIEMEHTA U OLIeHKa BHYTPEHHErO CONPOTHUBIICHUS.

3aBUCHUMOCTB COIIPOTHBIIEHUA METAIOB OT TEMIIEPaTYPBhIL.

IIpOBOAMMOCTB SIIEKTPOIUTOB.

HckpoBoli pa3psiy 1 IPOBOAMMOCTE BO3yXa.

OIHOCTOPOHHSA IPOBOAUMOCTD AUOAA.

Yuenuueckuti sxcnepumenm, rabopamopHsie pabomaol

N3y4ueHne CMEIIaHHOIO COEAMHEHHS PE3UCTOPOB.

V3sMepeHne 3JIEKTPOABIDKYIIEH CHIBI HCTOYHHMKA TOKA W €ro BHYTPCHHETO
COIIPOTUBIIEHUS. |

HaburoaeHue 3J1eKTpoiIn3a.

MexnpeaMeTHbIe CBA3H
Hsyuenue Kypca ¢usuku 06a3oBoro ypoBHs B 10 xmacce OCYILIECTBISAETCS C

y4ETOM COIEPIKATEIBHBIX MEXIIPEIMETHBIX CBf3eM C KypcaMH MAaTE€MAaTHKH,
GHOJIOrMH, XUMHUH, Teorpaduy 1 TEXHONOTHH.

Medicnpedmemnvle NOHAMUS, CBS3aHHBIE C M3YYCHHEM METOJIOB HAy4HOI0
O3HAHMS: sBJCHMe, HAaydHBIM (akT, rumoresa, QuU3ndecKas BETMYUHA, 3AKOH,
TeopHsl, HaOMOJeHHe, IKCTIEPUMEHT, MOJIENTUPOBAHHE, MOEID, HU3MEpEeHHE.

Mamemamuxa; pEIICHAE CHCTEMBl YDaBHCHHH, JMHCHHAS yHKIH,
napa6ona, runep6ona, HX rpaQuKd U CBOMCTBA, TPUTOHOMETpHYECKHe (QyHKIIHH:
CHHYC, KOCUHYC, TAHI€HC, KOTAHI'®HC, OCHOBHOE TPUTOHOMETPUYECcKOe TOKIECTBO,
BEKTODBI M HX TIPOEKIIMH Ha OCH KOOPJMHAT, CII0XEHHE BEKTOPOB.

Buonozus: MEXaHHIECKOe IBIDKEHHE B )XUBOH IIPHPOE, b ysus,
TeII00GMEH JKUBBIX OPraHW3MOB (BHIBI TEILIOINEPEAtH, TEIIOBOC paBHOBeCHe)s
3JIeKTpUYECKHE SBICHH B KUBO# IIpUpOAE.

Xumusi: TACKPETHOE CTPOCHHE BEIECTBa, CTPOSHHE aTOMOB U MOJIEKYJ1, MOJIb
BelecTBa, MOJIIpHAs Macca, TeIIOBBIC CBOMCTBA TBEPHBIX Te, sKUIKocTed H

0OCMOC,




['eozpagus: BIAXKHOCTb BO3/YXa, BETPHL, 6apoOMETp, TEPMOMETP.

TexHonozus: npeoOpa3oBaHue IBWKEHWI C HMCIONb30BAHMEM MEXAHHM3MOB
yu€T TPCHUS B TEXHUKE, TOAMUIIHUKYA, KCIOJIB30BAHME 3aKOHA coxpaHeHw;
yMIydbca B TeXHWKe (pakera, BOIOMET K Npyrye), ABHTaTelb BHYTPEHHETO
cropaHusi, mapoBas TypOuHa, GBITOBOM XONOMIBHHAK, KOHAULHOHED, TeXHONIOTHH
[OJyd4eHVs: COBPEMEHHBIX MATEPHANOB, B TOM yucle HAHOMAaTepuaos, H
HAHOTEXHONIOTMH, BJEKTPOCTATHIeCKas 3aIUTa, 3a3eMIICHHA

e 3JIEKTpOnpuOOpOB,
KCEPOKC, CTpYHHBIN TIPUHTED, 3eKTpOHArpeBaTebHbIC nprOOpEL,

37IeKTPOOCBETUTEIILHEIC npuGOpBI, ralbBaHUKa.



IIAHUPYEMBIE PE3YJBTATHI OCBOEHHSI IPOTPAMMBI IO
PU3NKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUSI

OcBoeHue yyeGHOro mpemmera «®msmka» Ha YpOBHE CpeOHEro ofiero
oOpa3oBaHus (6a30BbIi ypOBEHb) HOMKHO 00ECIIEYHTh JOCTHXEHHE CIeLYOLINX
JIMYHOCTHBIX, METAIIPEIMETHBIX 1 IPeAMETHBIX 00pa30BaTeIbHEIX PE3YJbTaTOB.

JUYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yJIbTaThl OCBOEHMs yueOHOro mpeameTa « DU3UKay J0IDKHEL
OTpaXkaTb TOTOBHOCTh M CIOCOOHOCTH OOy4YalOIMXCs PYKOBOACTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEH MO3UIMEH JTHIHOCTH, CHCTEMOH IEHHOCTHBIX
ODHMEHTAlWi, IIO3WTHBHEIX BHYTpPEHHHX yOeXHeHHWH, COOTBETCTBYIOIIHX
TPaIMIIMOHHEIM I[EHHOCTAM pOCCHICKOro OOLIECTBA, PAaCIIMPEHHE XXHU3HEHHOro
OIBITA ¥ OMBITA JEATENBHOCTH B IIPOLECCE PealH3allii OCHOBHBIX HalpaBlIeHUH
BOCIIUTATEJIbHOM EATENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa)<aaHCKOro BOCIIHTAHHSA:

c(hOpPMHPOBAHHOCTE IPAXAAHCKOM MO3UIMK 00yJaroIerocs KaK akTHBHOTO 1
OTBETCTBEHHOTO 4JieHa poccuiickoro ob1iecTna;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYeNoBeYeCKUX [YMaHHCTHYCCKHX U
JIEMOKPAaTHYECKUX LIEHHOCTEH,

FOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTE B HMHTEPECaxX IPaKAAHCKOro
06IecTBa, YYaCTBOBAThH B CAMOYIIPaBIeHHH B 00pa30BaTelbHOM OpraHH3alluy;

yMeHHe B3aUMOJIEHCTBOBATh C COLMATBHEIMI HHCTHTYTAMM B COOTBETCTBUH C
UX QYHKUMSIMHU U Ha3HAUYEHUEeM;

FOTOBHOCTB K TYMaHUTapHOH ¥ BOJIOHTEPCKOU JIEATSIBHOCTH;

2) DaTPHOTHYECKOr0 BOCIHTAHHA:

chopMHPOBaHHOCTh POCCUNCKOH rpaXXIaHCKOH HAAEHTUYHOCTH,
IIaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHIKCHUAM
POCCHIMCKUX YUEHBIX B 007aCTH (QM3UKH M TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIHTAHUS!

chopMHPOBaHHOCTE HPaBCTBEHHOI'0 CO3HAHHS, STHUECKOIO MOBEECHNU;

CIOCOOHOCTh OLIEHUBATh CUTYalMl0 M INPHUHMMATh OCO3HaHHBIE PELICHHA,
OPHUEHTHUPYSCh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LEHHOCTH, B TOM 4HCIIC B
JeATeIBHOCTH y4EHOTO;

0CO3HaHHUE JIMYHOTO BKJIaJa B IIOCTPOEHUE YCTOHYUBOrO Oy ayIIero;

4) 3¢TeTHYECKOro BOCIIMTAHHSA:

5CTETHYECKOe OTHOLIEHHE K MUPY, BKIIIOYAs SCTETUKY Hay4YHOIr'O TBOPYECTBa,
IpHUCYILEro (pU3NYECKOH Hayke;



5) TpynoBoro Bociuranus:

UHTEPEC K PasjiuYHBIM cdepam npodecCHOHANBHONH ACATCIBHOCTH, B TOM
YHCIIe CBA3AHHBIM C QH3HMKOH M TEXHUKOMH, yMEHHE COBEPIIATE OCO3HAHHBIH BEIOOD
Oynywuei npodeccun u peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHEIE TUIAHEI,

TOTOBHOCTb M CIIOCOGHOCTH K 0Gpa3oBaHMIO H caMo00pa3oBaHUIO B 061acTy
(HU3KMKY Ha IPOTSHKEHHUH BCEH KU3HH;

6) 3K010rHYECKOro BOCIHTAHHUA:

COPMHPOBAHHOCTE 3KOJIOTHMYECKOM KYJBTYPBl, OCO3HAHHE TII00AIBHOIO
XapakTepa 3KOJIOrHYECKHX NMpobiiem;

MJIAHUPOBAHKE U OCYILECTBIIEHHE JENCTBHI B OKPY’KAIOIIEeH CpeJie Ha OCHOBe
3HaHMA [[eJIed YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIiMpeHre OIbITa AEATENHHOCTH JKOJOTHYECKOM HANPaBICHHOCTH Ha
OCHOBE HMEIOIIUXCS 3HAHUMU 10 QU3HKE;

7) LEHHOCTH HAYYHOIr0 NMO3HAHHUS:

cOpMHPOBaHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOIIECrO COBPEMCHHOMY
YPOBHIO Pa3BUTHUS PU3HMYECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAy4HOH [eATelbHOCTH, TOTOBHOCTE B IIpOmecce
H3ydeHHus (U3MKKM  OCYILECTBIATh IPOEKTHYI0 M HCCIICNIOBATENILCKYIO
JeSTeJIbHOCTh UHAUBUAYAIBHO U B IPYIIIIE,

METAINIPEAMETHBIE PE3YJBTATDI

Io3HaBaTeIbHbIE YHHBepcaJbHbIe yIe0Hble 1eHCTBHS
BasoBbie JIOTHYECKHE 1eHCTBHSI:
CaMOCTOSTETBHO  (DOPMYJIHPOBaTh U aKTyaJW3WpoBaTh  Ipodiemy,
paccMaTpUBaTh €€ BCECTOPOHHE;
OLpeNeNATs LeNH NeATeNbHOCTH, 3a[aBaTh MapaMeTpbl W KPUTEPHH HX
IOOCTHIKEHHS,
BBEIBNIATH 3aKOHOMEPHOCTM U IPOTHBOPEYMS B  pPacCMaTpUBaEMBIX
buzuyeckux sIBICHUIX,
paspabarTeIBaTh IUIaH pelleHHs NpoOjaeMbl ¢ y4EéTOM aHaauM3a MMEROIIHXCs
MaTepHabHBIX U HEMAaTEepHUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBEI B JIEATENBHOCTD, OLIEHUBATH COOTBETCTBHE PE3yJIbTaTOB
LeJIsIM, OLICHUBATh PUCKH IIOCTISACTBUH NeATeIEHOCTH;
KOOPIMHHPOBATE ¥  BBIIOJHATE paboTy B  yCIOBHAX  PeaBHOTO,
BHPTYaJIbHOIO ¥ KOMOMHUPOBaHHOIO B3aUMOIEHCTBHS;
pa3BUBATh KPEATUBHOE MBIIUICHHE IIPU PEIlEHHM KU3HEHHBIX IIPOOIEM.
BazoBblie HCCJI€A0BATEILCKHE NeHCTBHSA:
BIaJeTh HAyIHON TEPMMHOJIOTHEH, KIIOYEBHIMA IOHATHAMH K METOJaMH
(pHU3UUECKOH HAYKH;



BIIaICTh HAaBBIKAaMHU y4eOHO-HCCIIeI0BATEIBCKON U MPOSKTHOH ICATENBHOCTH
B 0071aCTH (QU3MKH, CIIOCOGHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITENEHOMY TIOMCKY
METOLNOB PEIICHMs 3a4a4 (U3UYECKOro coAepKaHWs, MPUMEHEHHIO Pa3IUYHBIX
METOIOB ITO3HAHMS;

BJIaeTE BHOAMH [JESTENBHOCTH I10 IIOJYYEHHIO HOBOTO 3HAHM:A, €ro
MHTEPIPETALIMM, MpeoOpa3oBaHMI0O ¥ NPUMEHEHMIO B Ppa3MYHBIX y4eOHBIX
CHUTyaLUsX, B TOM YHCJIE IIPH CO3JaHUH y4eGHBIX IPOEKTOB B obnactu pusuky;

BBIABIATh NPHUYUHHO-CIIEICTBEHHBIE CBA3M M aKTyaJIM3MpOBaTh 3ajady,
BBIIBUI'aTh THIIOTe3y €€ pelleHus], HaXOJUTh apryMeHThl IUIA [0Ka3aTelbCTBa
CBOMX YTBepPXKICHHUH, 3a1aBaTh apaMeTpsl U KpUTepUH peLIeHMS

aHAJIU3UPOBaTh TMIOJyYEHHBIE B XOJe pEIIeHHs 3aJaddl pe3yNbTaThl,
KPUTHYECKH OLIEHMBATH MX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHWE B HOBBIX

YCIIOBHSAX;
CTaBUTh M (OPMYIHPOBATE COOCTBEHHBIE 3afaud B 00pasoBaTeNbHON

NeATebHOCTH, B TOM YHCIIE [TPU U3YYeHUH (PU3HUKU;
JaBaTh OLEHKY HOBBEIM CHTYAL[isIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;
yMeTh IMEPEHOCHTh 3HAHMA II0 (U3HMKEe B NPAKTHUECKYI0 006nacTh

YKH3HEAEATEIIBHOCTH;
YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;
BBIIBUTATh HOBLIE HJIEH, MPEAJIaraTe OpUrUHANLHEIE MOAX0ABL U PELICHUS,
CTaBUTH IPOOGJIEMBI U 3a/1a4H, JOITyCKarONIMe albTePHATHBHBIC PEIICHNA.

PaGora ¢ unopmanuen:
BJIaJeTh HABbIKAMH IIOJydeHHs WHQOpMalUH (QHU3AYECKOro COAEPKAHUS U3

MCTOYHHKOB pAa3HBIX THUIIOB, CAMOCTOATENBHO OCYIUECTBIATH IIOWCK, aHANW3,
CHCTEMATH3ALMI0 ¥ WHTEPHpETAldi0 MHOOPMALMH DPasIMYHBIX BHAOB H (Qopm
NpeCTaBIeHHUS;

OLIEHMBATh JIOCTOBEPHOCTH HH(QOPMALIUH;

HCIIONB30BaTh  CPEACTBA HH(OPMALMOHHBIX M  KOMMYHHKAIHOHHBIX
TEXHOJIOTHI B PEIICHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHA3allMIOHHBIX
3aa4 ¢ CoOMIOZIeHHeM TpeOOBaHMM SPrOHOMHKH, TEXHHKH O€30mMacHOCTH,
TUTHEHBI, pecypcocOepexeHusi, IpPaBOBEIX U ITHYECKUX HOpPM, HOPM
HH(OPMAIIMOHHON 6€30macHOCTH;

CO371aBaTh TEKCTHl (PU3MUECKOr0 CONEP)KAHHS B PasiMYHBIX (opMmarax ¢
y4€TOM Ha3HAYeHMA MHPOPMAIMHU U LIENIeBOH ayIUTOPUH, BEIOMpas ONTHMAIbHYIO
(opMy npezcTaBIeHUS U BU3YAIH3AIHH.

KomMyHHMKaTHBHBIE YHHBepcaIbHbIE Y4eOHbIE JeHCTBHS:

OCYIIECTBIIATh OOLieHHE HAa YpoKaX OHM3MKK M BO BHE-ypOUHOHU
ACATEIIBHOCTH,




pacro3HaBaTh MPEANOCHUIKH  KOHGIMKTHBIX cuTyanui M  CMAr4aTh
KOH(JIMKTEI,
Pa3sBEPHYTO M JIOTMYHO M3jlaraTb CBOIO TO4YKY 3P

S3LIKOBBIX CPE/ICTB;
IIOHUMATh M HMCIOJB30BATh NpEeUMylIecTBa KOMaHIHOM M WHAMBHIYaJTbHOH

eHHUs C HUCIOJIb30BAHHEM

paboTsI;
BBEIOMpATH TEMAaTHKy M METOIbl COBMECTHBIX TI€
MHTEPECOB M BO3MOXHOCTEH KaX/I0ro WieHa KOJICKTHBA,

NpUHAMATE ~LEITH  COBMECTHOMH JesTeNbHOCTH, ~OPraHW30BBIBATH 1

KOOpIMHHUPOBAaTh AEHCTBUA 1O €€ JNOCTIKEHHIO: COCTaBJLATE [UIaH JEUCTBUH,
06cyXIaTh PE3YNIBTATHI

pacnpefeniaTh poid C y4éTOM MHEHHH Y4acTHHKOB,
COBMECTHOM paboThl;
OLIEHMBATh KayeCTBO CBOEro BKIaja M KaXI
06wImil pe3yJbTaT Mo pa3spaboTaHHbIM KPUTEPHAM;
npeayaraTb HOBBIE IIPOCKTERL, oueHnBaTh HACH C
OpUTHHAIBHOCTH, IPAKTHYECKOH 3HAUHMOCTH,;
OCYIIECTBIATH IO3UTHBHOE CTpaTeTHieckoe 0B
CHUTYaLUsIX, IPOSIBJIATH TBOPUECTBO U BOOGpaXkeHHe, ObITh MHUIHATHBHBIM.

ficTBuii ¢ yd4éroM oOmmX

oro Y'-IaCTHIfIKa KOMaHJIbl B

[TO3ULIMH HOBH3HEI,

eleHHEe B Pa3IAYHBIX

PeryisiTHBHbI€ YHHBEPCAJIbHbIC yueGHbIe IeicTBHS

CamoopraHu3anus:
CAMOCTOSITEIHHO OCYIIECTBIIATh MO3HABATENBHYIO ACATCIBHOCTE B o0nacTu

busuKn W aCTPOHOMHH, BBIABIATH npoGiemMbl, CTaBUTh H bopMyIIpOBATE

coOCTBEeHHBIE 331a4H;
caMOCTOSTENFHO COCTABJIATh IUIAH PCIICHHA

3a71a4, [JIaH BBIIOJTHEHUSA TIpaKTUIEeCKoH paboTHI C y4IETOM HMEIOIINXCsL peCypCoB,
cOGCTBEHHBIX BO3MOYKHOCTEH U MpeANoYTCHHUH,

naBaTh OIEHKY HOBBIM CHTYallHAM;
pacIMpsTh PaMKH y4eGHOro MpeaMeTa Ha OCHOBE JIMHBIX IpeANOoYTeHUH;

NefaTh OCO3HAHHEIA BBIOOp, apryMEHTHpOBAaTh €ro, Opats Ha cebs
OTBETCTBEHHOCTD 3a PEILCHHE,;

OLIeHHBATh IPHOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (POPMHPOBAHHIO H IPOSBICHHMIO SpyAULMH B 061acTH
(DH3MKH, TIOCTOSHHO IOBHIIIATE CBOH 06pa3oBaTeIbHEIA H KyJIbTypHBIA yPOBEHb.

CaMOKOHTPOJIb, YMOIHOHAIbHBIH HHTEJJIEKT:
laBaTh OLEHKY HOBBIM CHTyallMsiM, BHOCHTH KOPPEKTHBEI B H€ATENBHOCTD,

OlLIEHUBATh COOTBETCTBHE PE3yJbTATOB LIEJSIM;
BIaIeTh HaBBIKAMM  IIO3HABaTeJbHOW  peieKkcud Kak  OCO3HAHMA

COBEpIIAEMBIX OEHCTBHII M MBICIUTENbHBIX IIPOLECCOB, HMX pe3ylpTaToB H
OCHOBaHUH;

pacu€THBIX U KadeCTBCHHBIX



HCTIONB30BATh MpuE
HUEMEI pediexcun
pelIeHus; peg AUl OLEHKH CHTyalliH, BEIGOpa BepHOro

YMETHh OLI€HUBATE pu
CKH M CBOE€BPEMEHHO MNpPUHUMATH PELIECHUs
CHIDKEHHUIO; - 5 ¥ o

MIPHUH
PUHUMATE MOTHBBI M apryMeHTHl APYTMX NpH AaHANM3€ De3y/IbTAToB
JEATEIEHOCTH;

[IPUHUMATH Ce0s, MOHMUMAsT CBOM HEIOCTATKH M JOCTOMHCTBA,

IIPHHAMAaTek MOTHUBBI M apryMEHTHl [OPYIMX MpPH aHAIM3€ Ppe3yIbTaToB
JIeITeJIbHOCTH;

NPH3HAaBaTh CBOE IPaBO U IPaBO APYrHX Ha OMUOKH.

B mponecce HOCTHXXEHMS NTHYHOCTHBIX pe3ylbTaTOB OCBOCHMS IPOrPaMMEI
Mo (QU3KKEe M1 YPOBHA CpeaHero o6mero o6pa3oBaHus y OOydaromuxcs
COBEPILEHCTBYETCS SMOLIMOHAJIbHBIH HHTEJUIEKT, TIpeATIONaraloIui
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOGHOCTh IOHUMATh CBOE IMOLIMOHANIBHOE
COCTOSIHUE, BUAETh HANPABIEHHs Pa3BUTHsA COOCTBEHHOM 3MOLMOHANBHOM COepEl,
OBITH YBEpEHHEIM B cele;

caMOperyJIMpOBaHUs], BKIIOYAIOMEr0 CaMOKOHTPO/b, YMEHHE IpUHNMATh
OTBETCTBEHHOCTh 3a CBOE IIOBENEHHE, CIIOCOOHOCTh aJaNnTHPOBaThCA K
3MOI[MOHATEHBIM U3MEHEHHSIM U MPOSBIAT THOKOCTB, OBITH OTKPBITBIM HOBOMY,

BHYTpPEHHEH MOTHBALMH, BKIIOYAIOIIEH CTPeMIICHHE K JOCTIKCHUIO Led 1
ycrexy, ONTHMH3M, HHHLUATHBHOCTh, YMCHHE JeHCTBOBaTh HCXOIS U3 CBOMX
BO3MOXKHOCTeEI;

3MIIATHH, BKIIOYAOIeH CIIOCOOHOCTE IIOHUMATh SMOIMOHAIBHOE COCTOSIHUS
NpyruX, Yy4YWUTBIBATH €ro Ipd OCYIICCTBICHHH o0IIeHHs, CIIOCOOHOCTh K
COYYBCTBHIO U COINIEPEIKUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTE BBICTPAHBaTh OTHOLIEHUS
¢ IPYTUMH JIFOIEMH, 3a00TUTECSI, IPOSBIIATE HHTEPEC M paspelnaTh KOH(IIHKTEL.




IPEIMETHBIE PE3Y
K 1505 iyt » JIbTATBI

YPOBHE JOJDKHEL 10 xnacce mpexmerHEle pesynbTaTl Ha Ga3zoBom
TPAXATh CHOPMUPOBAHHOCTE Y 0GYUAIOMIMXCS YMEHHIA:

JEMOHCTPH
TPUPOBATE Ha mpHUMepax PoNb W MECTO ¢busuku B HOpMHPOBaHUM

COBPEeMEHHOM’ 5
TeXp O HaydHOW KapTHHEI MWpa, B Pa3BHTHM COBPEMEHHOH TEXHHKU u
HOJIOTHH, B IPAKTHYECKOM [eSTeNBHOCTH MIOHeH;

YT

YUUTBIBATh TPAaHUUBl MPUMEHEHWS MW3YYEHHBIX OHU3MIECKMX MOoJenei:

Mare . .
PHAJIBHAS TOUKA, MHEPLMAIbHAs CHCTEMa OTCYETa, aGCOMOTHO TBEPIOE TeNo,

H/ICAJIbHBIN Ta3, MOJENN CTPOEHHS Ia30B, XKHIKOCTEH M TBEPIBIX TeJ, TOUECYHBIH
SJICKTPUYCCKHAM 3apsA/ IPH pelleHud PU3NIeCcKuX 3a/ay;
pacrnosHaBaTh (GuU3KMYECKKe SBIEHUA (IIPOLECCH) U OOBACHATL MX HA OCHOBE

3aKOHOB MEXaHHKH, MOJEKYJSAPHO-KMHETHIECKOM TEOPHH CTPOEHHMsS BELIECTBA U

SJIICKTPOAUHAMHUKH. PaBHOMEPHOE H PaBHOYCKOPECHHOC HpﬁMOI[HHCﬁHOe

IBIKEHHE, CBOOONHOE IWajeHMe Tel, ABMKEHHe II0 OKPYXKHOCTH, WHEpIUf,
B3auMogekcTBre Ten, Tuddysus, OGpOyHOBCKOE ABIKEHHE, CTPOCHHUE KHJIKOCTEN
U TBEPABIX TeJl, W3MEHEHHE 06bEMa Tel P! HArpeBaHUK (OXJIAKIECHNH), TEIIOBOe
paBHOBeCHe, HCIapeHWe, KOHIEHCAlWs, IUIaBJIeHHE, KPHUCTAJIU3aIM, KUICHUE,
BJIQXXHOCTH BO31yXa, MOBBIIIEHNE NaBJICHUS ra3a [Py ero HarpeBaHWU B 3aKPbITOM
COCyZle, CBfI3b MEXOy [apamMeTpaMu COCTOSHMS rasa B H30Mpoleccax,
3JIEKTPH3alLUsl TeN, B3aUMO/EHCTBHE 3aps/IOB;

OIIMCHIBATh MEXAHUUECKOe NBIDKEHUe, WCIONB3ys (QU3MYECKHE BEIIMIMHBL!
KOODJMHATA, IyTh, IIEPEMEINEHHE, CKOPOCTh, YCKOpEeHHe, Macca Tena, CHIa,
MMITYJIBC Tella, KAHETHYecKas SHEprus, NOTCHUMANbHAA SHEPras, MeXaHHIecKas
paGoTa, MeXaHWYecKas MOIIHOCTB; NPH OMUCAHWA TPABHIBHO TPAKTOBATH
QU3MUECKHI CMBICT MCIONB3YEMBIX BENMYHH, HX 0003HaUeHNs s W eIWHULIE,
HaxonuTh (OpMyJIBl, CBA3BIBAIOIINE JAHHYIO GU3HYECKYI0 BENUYHHY C JPYTHMH
BEJIMYMHAMM;

ONWCHIBATh HM3Y4YEHHbIC TEIUIOBBIE CBOMCTBA T M TEIVIOBBIC SIBICHHUS,
MCTIONB3ys (QU3MYECKWe BEeJMYMHBL [@BICHHE TIa3a, TEMIEPaTypa, CPeaHAA
KUHETHYECKas SHEPrus Xa0THIeCKOro IBIKEHUS MOJIEKYJ, CpefHeKBaIpaTHiHas
CKOPOCTH MOJIEKYJI, KONMMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEpPrus, pabora rasa,
K09(Q(UIMEHT IIOJNE3HOr0 MNeHCTBHA TEIUIOBOrO JBMraTeNd; MNpWU ONHCAHWH
NPaBWIBHO TPaKTOBATh (QU3MYECKHM CMBICH HCTONB3YEMBIX BEIHYHH, HX
0003HAUeHUS M EOWHHWIE,, HaXOAWUTh (OPMYJIEL,
(GU3MIECKYIO BENMYMHY C JPYTHMH BeJIUYMHAM,

ONMCHIBATh U3yUYSHHEIE 3JIEKTpUYeCKHe CBOMCTBA BEIIECTBA U DIIEKTPHUCCKUE
sBIeHys (IIPOLIECCHL), UCHIONB3ys (U3MUeCKHe BEIMIMHBL: EKTPHIECCKUN 3apas,
3JIEKTPUYECcKOe TI0JIe, HANPHKEHHOCT IO, TOTEHIKAN, Pa3HOCTh MTOTCHIIMAIOB,
NP ONHCAHWM TIPABHJIBHO TPAKTOBATh (M3MYECKMH CMBICI HCIOJB3YCMbIX

CBS3BIBAKOIME JAHHYIO




» HX 0003Hay
NaHHYIO cbuanecxcym

AHAIN3UPORaTY
3aKOHE]

. » YKasBIBaTb (hOPMyIIbI, CBSI3BIBAIOMIYe
CIMYUHY ¢ Apyrumy BENIMYUHAMHY,

Pusmyeckye nporecc
1 OPMHIMNEL: 3350k BCEMUPHOro
3aKOH COXpaHeHuy MeXaHuyeckoii sy

bl ¥ SIBNI€HHUS, UCTIONB3Ysi (DH3MYecKue
TAroTeHus, I, II u Il 3axous: HeioTona,
CPrUH, 32KOH COXPaHEHHS WMITy/bCa,

TCOPHIO CTPOEHMSI BEIECTBA, Ta30BbIe
HEPrHH TEMIIOBOIO ABMKEHHS MONEKYT ¢
KOH TE€PMOIMHAMHUKH, 3aKOH COXpaHEHHUS

3aKOH Kynona, mpm stom pasnuuats CIIOBECHYIO
TO MaTeMaTH4YecKoe BBIPaKEHVE W YCIOBHS (FpPaHMLbI,

3aKOHBI, CBA3b Cpenmeit KHHeTH4Yeckoi 3

abcomoTHOI TeMIepaTypol, nepskii 3a
STIEKTPUYECKOro  3apsina,

$hopmynrposky 3aKOHa, e
obnactu) IpUMEeHHMOCTH;

OOBACHATE  OCHOBHEIE NPUHLMNEl  JeHCTBHSA MALOMH, NpPHGOPOB U

TEXHHMECKIX yCTPORCTB; Pas/iaTh yc/IoBHs UX GE30MacHOr0 WCIOMb3OBAHMS B
MIOBCEIHEBHOM XXHM3HH,

BEIIONHATE  SKCHEPUMEHTHI II0 HCCIENOBAHMIO (DA3MUECKHX SIBICHUH §
HIPOLECCOB € HCTONB30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHHMil, IpH 3TOM
dopmynupoBats npobneMy/3afiady ¥ TIMIOTe3y y4eOHOTO SKCIEPHMEHTa,
COOMpaTh yCTAaHOBKY W3 MpeIIOkKEHHOro 0BOpYIOBAHWS, IIPOBOWTE ONBIT W
(bopMynHUpOBaTH BEIBOIEL;

OCYILECTBIATH MPAMBIE U KOCBEHHBIE M3MEPEHHs (DU3MIECKUX BENMUHH, TIPH
3TOM BBHIOHPATH ONTUMAJIBHBIA CIOCOO M3MEPEHHS M MCIIONB30BATH M3BECTHDIE
METO/bI OLICHKH IMOTPELIHOCTEH H3MEPEHHIH;

HCCIENOBaTh  3aBHCUMOCTH  MEXIY (QU3MYECKHMH  BEIHUYHMHAMU  C
HCIIONE30BAHMEM IPAMBIX HM3MEPEHHH, IIPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(hUKCHPOBATH pPE3yNBTATHl MOTYYECHHON 3aBHCHUMOCTH (BDH3MUESCKHX BEINYMH B
BHJI€ TaONHKI[ ¥ rpa)uKOB, [Ie1aTh BEIBOIEI IO Pe3yIIETATAM HCCIIE0BAHMUS,

cobmrofaTh Npasuia 6€30IacHOr0 TPyAa MPH MPOBEEHUH MCCISIOBAHUI B
pamMkax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIeNoBaTebeKOl U IIPOEKTHOM
ACSATC/IPHOCTH € HMCIOJIb30BAHHEM H3MEPHUTENBHBIX YCTPOMCTB M 1a60paTopHOro
o0opynoBaHus;

pelaTh pacy€THblE 3aJa4d C SBHO 3aJaHHOMN buznueckol MoZeINsbIo,
HCMIONB3Ys (U3MYECKHe 3aKOHEI M IPHHIIAIIEL, HA OCHOBE aHAH3A YCIIOBHS 331291
BRIOHpPATh (DU3UYECKYI0 MOZENb, BHLICIATE pusHUecKre BENMYMHEI U HOPMYIILI,
HeOOXONMMEIe I €& pemreHus, IIPOBOJMTE pacy€Thl ¥ OLCHUBATH PEATBHOCTD
TIOJTy4CHHOTO 3HA4CHHUS (DU3MIECKOM BETMIMHEL

PCLIATb Ka9CCTBCHHBIE 3a11a4M; BEICTPAMBATH JIOTHYECKH HEIIPOTHBOPEYHBYIO

LEN04Ky pacCyXXIOeHud ¢ omopoii Ha H3YY€HHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(QuzuvecKue sBIEHU,



/

MCTIONB30BaTE

IIpH CIIeHNH
HHMOPMAIMOHHEIe Texnonomnp VISHEX  SANSS  GOBDOMGEHLL:

IJISL IIOH
U NIPEACTaABIICHUS VIe6HOK 1 . CKa, CTPYKTYpHpPOBaHUS, HHTEPIIPETALNU

PAa3IAYHBIX HCTOYHY AYYHO-TIOMYISPHOM MHDOPMALIKH, NOTyIEHHON U3
KOB, KPUTHYECKH aHATM3UPOBATH MOTYYaEMyI0 MH(OPMALIHIO;

Il
e P e phcA—
TEXHUKH U TexH N POLECCOB OKpYXXKaloIlero Mupa, B Pa3sBUTHC
OJIOTH;

UCTIOJIE30BAaTh TEOPETUUECKHE 3HAHMS MO (QU3MKE B MOBCEIHEBHOM KI3HH
AT oquﬂe‘ieHHH GesomacHocTr npu obparueHyy ¢ IpUOOpPaMu ¥ TEXHUICCKUMA
YCTPOMCTBAMH, IJIsi COXPAHEHHUs 310pOBbS 1 COONIIONEHHS HOPM DKONIOTHIeCKOro
NIOBEICHUS B OKPYIKAIOLIEH cpene;

paboTaTh B Tpymnme C BHINOJHEHHEM Pa3lTHYHBIX COLMANBHBIX pouei,
IUIAHUPOBATh PabOTy TIpyMNIE], pPalUOHATIBHO pacmpeaeniTh 00S3aHHOCTH WU
IUTAHUPOBATh AEATENBHOCTL B HECTAHJAPTHEIX CHTYalUAX, aicKBaTHo OLIEHUBATh
BKJIaJ| KQXXJIOT0 W3 YYaCTHHKOB TPYIIIEI B PELICHUE paccMaTpHBacMOH mpoOIIEMBL

K koHiy oOyuenus B 11 kmacce ImpeaMETHBIC pe3ysbTaTel Ha 0a30BOM
ypOBHE TOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD Y 0By QarOLIMXCS YMEHHUH:

JIEMOHCTPHUPOBaTh Ha MpHUMEpax pojib B MECTO du3uKkd B (HOPMHpPOBAHUH
COBPEMEHHOM HAay4YHOH KapTWUHbI MHpa, B PasBUTHH COBPEMEHHOH TEXHHKH U
TEXHOJIOTUM, B IPAKTHYECKOH [AEATEIbHOCTH mrozed, LENOCTHOCTh U €IUHCTBO
(u3wecKol KapTHHBI MUDa;

yIUTHIBATh [PAHHUIBl TPHMEHCHHS H3yqeHHBIX bU3AYECKUX MOJIeNel:
TOUYCYHBIH 3IeKTPUYECKU 3aps, JIyq CBeTa, TOYEUHEIH UCTOYHMK CBETA, SAEpHad
MOJeNTb aTOMa, HYKJIOHHas MOJENb aTOMHOIO Anpa TpH pemeHUM (HU3NICCKUX
3a1a4;

pacro3HaBaTh QU3MYECKAe SBICHUA (mporecchl) ¥ OOBACHATH UX HA OCHOBC
3aKOHOB JIEKTPOJIMHAMUKH ¥ KBaHTOBOH GU3UKK: ANEKTpUYECKas NpoOBOAUMOCTD,
TEILIOBOE, CBETOBOE, XMMUUECKOE, MAarHUTHOE JEWCTBUs TOKa, B3aMOJCHUCTBIE

MATHHTOB, OJIEKTPOMATHWTHAS HHIYKIWs, IEHCTBHE MarHWTHOro MOJi Ha

NPOBOJHHK ¢ TOKOM M JIBHKYIMHCS 3apsijl, 3NEKTPOMArHHTHBIC KoneOanus |
BOJIHBI, NPAMOJIMHENHOe DACIPOCTPaHeHHe CBeTa, OTPaXKEHWeE, MPENOMIICHNS,
pHTepQepeHuys, Au(pakuys ¢ TONApU3aAlMsA  CBera, JUCTEpCHs CBETa,

dotoanextpuueckuit spdext (horoaddexr), cBETOBOE [ABNCHHE, BOSHUKHOBEHNUC
NMHENYaToOro CIEKTpa aToMa BOJOpOZa,

ecTeCTBEHHasi W MCKyCCTBEHHAS
PaIHOaKTUBHOCTS,

ONKCBHIBATh M3YyYEHHBIE CBOMCTBA BellecTBA (3JEKTPUYECKHE, MATHHTHBIC,
OLNTUYECKHE,  JJEKTPHYECKYI0  MPOBOAMMOCTH  PasIMUHBIX  cpen) M

:mempomamufﬂme SBIICHUS (TIPOLIECCHl), UCIONB3Yys (u3mdueckre BENTUUUHBL
3MEKTPUYECKUM 3apsJl, CUJIA TOKA, IEKTPUYECKOe HANpsIKeHHe, DJIeKTpUUecKoe



CONPOTHBIICHUE, PasHOCTh MOTEHLUAIOB, SJICKTPOABIKYIIad CHId, paboTa TOKa,
MHIYKIAs MarHUTHOIO Iojs, cuna Ammepa, ciia JlopeHIa, HHAyKTHBHOCTE
KaTyIIKH, SHEPrusi 3JIEKTPHYECKOro M MAarHHTHOTO IIOJIeH, MEPHOA M HacToTa
KoneGaHu#f B KoneGarensHOM KOHType, 3apsi M cuia Toka B IIpoLecce
FapMOHMYECKHX 3JEKTPOMATHHTHEIX KoJeGaHuH, (OKyCHOe PpacCTOdHHE H
OIITMYECKas CHJIA JIMH3LI, NPU OMMCAHHM IPABUIBHO TPakKTOBAaTh usnyeckuit
CMBICTT HCIIOJIB3YyEMBIX BEJIMYMH, KX OOO3HA4YeHUA H CAWHMIEL, yKa3bIBaTh
(GopMynEl, CBS3BIBalOIME JAaHHYIO (U3MYECKyIo BEeNWYHHY C  ApYyIHMH
BEJIMYMHAMH;

OIUCBIBATP M3y4YE€HHEIE KBAHTOBBIE SBICHHUSI H MpOoULEeCcChl, HCIIONb3YA
tbﬁanqecme BCJIMYUHBI: CKOPOCTH 9JIEeKTPOMarHuTHEIX BOJIH, AJIHHA BOJIHBI H
YacTOTA CBETa, SHEPIHsA M UMITYJIbc (OTOHA, IEPHOA MOTypachaa, SHEPTHA CBA3H
aTOMHBIX SIEp, NPH OIMCAHWM IPABHJIBHO TPAKTOBATH u3rYecKuid CMBICI
MCTIONB3YEMBIX BEIWYMH, MX O0O03HAUeHHsA W eAMHMIEBI, YKasbiBaTbh bopmyb,
CBSI3BIBAIOIIME MNAHHYIO (H3MYECKYI0 BEJHYHHY C JAPYTHMH BEJIMIMHAMH,
BEIYMCIIATH 3HaYeHNe (PU3AYECKON BEIHINHDI;

aHAJIM3MPOBaTh (QU3MUECKHE NPOIECCHl U ABICHUA, HCIIONB3YA dusngeckue
3aKOHBI M NPHHITMITE: 3aKoH OMa, 3aKOHBI MOCIEN0BATENIBHOTO H Mapajlie/IbHOTO
COeNHHEeHHsS IPOBOJHUKOB, 3akoH JDhkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOH
MHIYKLMH, 3aKOH IPSMOIHHEHHOIO pacipoCTpaHEeHKs CBETa, 3aKOHBI OTPAXKCHH
CBeTa, 3aKOHBI IIPEJOMIICHHs CBETa, ypaBHeHHEe DHHIUTEHHA UL dotoapdekra,
3aKOH COXPAHEHHWs DHEPrHH, 3aKOH COXPAaHEHHS MMIIYJbCa, 3aKOH COXPaHCHHMA
3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHeHHA MacCOBOTO UHCIIA, IIOCTYJAThI bopa,
3aKOH paJMOAaKTUBHOTO pacha/a, [IPH 3TOM Pa3ndaTh CIOBECHYIO bopMyIUPOBKY
3aKOHA, €ro MaTeMaTHYecKOe BBIPAKCHHE M YyCNOBHA (TpaHMIBI, 06nacTH)
IPYMEHUMOCTH,;

OIIpeeIATh HalpaBlIeHHe BEKTOpa HHIYKIMH MarHUTHOTO IOJIS NPOBOAHKKA
C TOKOM, CHJIbl AMIiepa ¥ cuibl JIopeHna;

CTpOUTH M ONHKCHIBATh H300paXKeHHe, co3[aBaeMoe IUIOCKUM 3epKajioM,
TOHKOH JIMH30M;

BBIMOJIHATG OSKCIIEPUMEHTBl [0 HCCIEJOBaHUIO (HIUYECKHUX SBICHUH H
IIPOLIECCOB C HCIIONB30BAHHEM IPSAMBIX UM KOCBEHHBIX W3MEpPEHMH: IPH 3TOM
(opmynuposath TpoGieMy/3azady M THIOOTe3y Y4eOHOrO OKCTIEPHMEHTa,
COOHMpaTk YCTAHOBKY M3 IPEIJIOKEHHOTo OOOpYIOBAHHS, IPOBOIUTH OIBIT U

(GopMyIMpOBATh BEIBOIGI;

OCYIICCTBIIITE IIPAMBIE M KOCBEHHbIE U3MepeHHs (DH3NYECKUX BEJIMYUH, IIPH

3TOM BBIOMpATh OITHMAIBHEIN CIOCOG HU3MEPEHUSI U HUCIIOJIH30BATHL HM3BECTHBIC
METOJIBI OLIEHKH IIOTPEINHOCTEH U3MepEeHHil;
b}



nngZ;CHf{i;i?jZi{H ;%IBHCPIMQCTH du3HMuecKuxX BeIMYMH C HUCHOIb3OBAHHNEM
i : lij 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (pUKCHPOBATE
T HeHaJ;ytIeHHon 3aBUCHMOCTH (U3MYECKHX BENMIMH B BHIE TaOMML M
) b BEIBOJBI IO pe3ysibTaTaM MUCCIICA0BAHNA,
COOIMOATE mpaBua GesomacHOro Tpysa NMPH MPOBE/CHHH MCCIIeIOBAHUI B
PamMKax y4eGHOro osKcrepuMeHTa, y4eGHO-MCCIENOBATENECKOH H IIPOEKTHON

ACATEIBHOCTH C KCIIOJNB30BAHHEM H3MEpHUTEIbHBIX YCTPOHCTB H 1a60paTOpPHOro
obopynoBanus;

pPeIIaTh pacyéTHele 3adadyd C SBHO 3a/aHHOM (UBHYECKOH MOJEIbIO,
HUCIIOJIB3Ys ch3quCKHe 3aKOHBI ¥ PUHLUMIIEI, HA OCHOBE aHaJIn3a yCJIOBUA 3aJa49U
BEIOMpPaTh (PM3MUECKYIO MOJesb, BBIACIATH Qu3nyeckne BETHIHHBL 1 GopMyIIEL,
HeoOXoauMble s eé pelieHus, NpOBOAHTH pacuérsl U OLIEHUBATh PCATbHOCTD
MOJIy4YEHHOI0 3HaYeHus GU3NIeCKO BEIUIHHEL,

pelaTh Ka4eCTBEHHBIE 3a/1a4d: BEICTPAauBaTh JIOTHHCCKH HEIIPOTUBOPEYHBYIO
IIETIOYKY pacCy’KICHHH ¢ OMopoil Ha HM3yYeHHBIE 3aKOHBL 3aKOHOMEPHOCTH H
dbuzuyecKre sIBJICHU,

HCTIONB30BaTs ~ IpM  pelleHdH  y4eOHBIX  3a/ad COBpE€MEHHBIE
MH(GOPMAI[HOHHBIE TEXHOJIOTHH AJIA ITOUCKA, CTPYKTYpHpPOBaHWUs, HHTEPIIPETAIAN
U [peCTaBIeHus y4eOHOH U Hay4HO-IIOITYJIIPHOM ¥HGbOpPMALMH, TIONyIeHHOH M3
pa3IMYHBIX HCTOYHHUKOB, KDHTHIECKH aHATM3NPOBATE OJTy4aeMyto HHGOPMaLHIO;

0GBCHATh TPHHIMIBI JEHCTBUSA MAllNH, npuGopoB H TEXHIUIECKHX
yCTPOMCTB, pa3au4yaTh yCIOBHS HX 6e30MacHOr0 MCIIOIb30BaHuUs B TIOBCEIHEBHOM
YKHA3HU;

[IPUBOJMTH MPAMEPHI BKIIAA POCCHIICKUX Y 3apy0eXHBIX yUEHBIX-QU3AKOB B
pa3BUTHE HayKH, B 0OBsACHEHHE IPOLECCOB OKPYKAIOMIero MUpa, B Pa3sBUTHC
TEeXHWKH U TEXHOJIOTHH;

MCIIONB30BATh TEOPETHYECKHe 3HAHWS IO (U3KKe B [TIOBCEIHEBHON JXU3HU
115t obecriedeHns Ge30TMacHOCTH Mpy OOpalleHAN ¢ MPHOOpaMK K TEXHAIECKIMH
yCTpOicTBaMH, JJIs COXpaHeHUs 310POBbS U cOOJIIONEHHUS HOPM 5KOJIOTHYECKOI0
[IOBEZICHUS B OKPY>KaIOIIEH Cpelie,

paboTaTh B TpyIIe C BHIIOJHEHHEM pAa3JIMYHBIX COLHAIBHBIX poJIeH,
[UIaHHPOBAaTh pPabOTy TpPYIIbL, PALMOHAIBHO PpaclpeneiTh 00s13aHHOCTH U
TaHUPOBATh AEATEIbHOCTh B HECTAHAAPTHBIX CUTyallUsx, afeKBaTHO OLCHUBATH

BKJIa[ KaXIO0I'0 U3 YYaCTHHUKOB I'DYIIIIBI B PEIICHUE paCCManI’IBaeMOi;I Hp06J’IeMBI.
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