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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro0 ypoBHS Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOXKEHHH U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, mnpeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ ydérom enepaibHOH pabodeil mporpaMMbl BOCHUTAHUS U
KOHLIETILIUK TpenojiaBanus yyeOHoro npeamera «®Dusmka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon ®enepanun, peanu3yoImux OCHOBHBIE
oOpa3oBaTeabHbIE TPOrPAMMBI.

Copepxanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opMupoBaHue
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvarommxcs 10-11 kiaccoB mnpu
oOyueHuu ux Qu3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usmke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTaM
oOy4eHHMs, a TAaKXKEe YUYHUTHIBAET HEOOXOJWMOCTh PEATU3ALMHU MEKIPEAMETHBIX
CBsi3el (M3MKH C €CTeCTBEHHO-HAy4YHBIMH Y4eOHbIMH TpenMeramu. B el
OTIPE/ETSAIOTCS OCHOBHBIE LIEJIM M3Y4YeHHUs (PU3UKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHuUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (U3MKHU: JIUYHOCTHBHIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHMPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUS;

e coJiepxkaHue yueOHoro npeamera « Ou3ukay 1o rojgaM o0ydeHusl.

dusznka Kak Hayka O HamOojee OOIIMX 3aKOHaxX MPHUPOMABI, BHICTyMas B
KayecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMUM 00 okpyskaromiem mupe. IKoabHBIN Kypc GU3UKU — CUCTEMOOOPa3yIOLIUi
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBICHHM, HM3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢bu3mdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHrue  (U3MYECKUX 3HAHUW  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMUA CBOMCTBAMU WM APYIHX.
W3yuyenne ¢GU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MUpa oOydarmuxcs, B (GOpMHpPOBAHHWE YMEHUH NPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS PY BBIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKM UIsi YPOBHS CpeaHEro oOmero oOpa3oBaHUs
MOJIOKEH pAX MACH, KOTOpPbIE MOXHO pacCMaTpuBaTh KAaK MPHUHLMIBI €ro
OCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3fesioB (DU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beqMHEH BOKPYr (U3MYECKHX Teopui. Bemymum B Kypce sBIseTCS
(dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanuzaunus OpeANnojaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
¢u3uKM ¢ pa3BUTHEM OOIIeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU M SKOJIOTUIECKUMH MPOOIEMaMH.

Hoess npuknaonoti  nanpaenennocmu. Kypc ¢Gusuku mpeamnosaraer
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTUYECKUX MPHUIOKEHUN
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHUS JIIEMEHTOB
COJIEpKaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JieM palliOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CpPEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (pusmueckue Teopuu (GopMHpPOBAHUE MPEICTABIECHUN O
CTPYKTYype MOCTPOCHHs (PU3NUECKON TEOpUH, poiu (HyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TPHUPOAE, TpaHUlAx
MPUMEHUMOCTH TCOPUH, JJII OIMCAaHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOJAX0A B Kypce (PM3UKU peau3yeTcsl Mpexse
BCEro 3a CU€T OpraHu3alliy SKCIEPUMEHTAIBHON AESITEIbHOCTH O0YYarolIUXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 93TO KCIHOJB30BAHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOpaTOpHBIX padorT,
KOTOpBIE B IIporpamMme mno (pusnke oObeIMHEHBI B OOIIMHA CIIMCOK YYCHHYCCKHX
NpaKTUYECKUX paboT. BeiieneHrne B yka3aHHOM IepedyHe J1abopaTopHBIX padoT,
NPOBOAMMBIX /I KOHTPOJS W  OIICHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTEIBLHOIO TMpollecca MCXONd U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpu sToM  oOecmeuuBaeTcs  OBJAJCHUC
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUS, HCCIEIOBAHMS
3aBHCHUMOCTEH (U3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB TIO MPOBEPKE
MPEIOKEHHBIX TUTIOTE3.

bonpmoe BHUMaHUE yAENAETCA PEHICHUI0 PACYETHBIX W KA4eCTBEHHBIX
3anay. [Ipu 3TOM AJig pacu€THBIX 3a/7a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJaHHON (PU3UIECKON MOJEIBIO, TO3BOJISIFOIINE MPUMEHATh U3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk U WHTErpUpys 3HAHUS W3
pa3HbIX pa3nesnoB. s KayecTBEHHBIX 3a/1ay MPUOPUTETOM SBIISIFOTCS 3aJlaHUs Ha
0oOBsSICHEHHE TPOTEeKaHUs (U3MUECKHX SBICHUHW W TIPOIECCOB B OKpYKaromeh
KU3HHU, TpeOyromue BbIOOpa (PuU3MUECKON MOAeNU JUIsi CUTyalluud MpPaKTUKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOTO TMpolecca 0a30BBIM  ypPOBEHb Kypca
(bU3UKHN HA YPOBHE CpeHEro O0IIero o0pa3oBaHusl IOJKEH U3Y4aThCsl B YCIOBUAX
MpeMETHOr0 KaOuHeTa (U3WKUA WIM B YCIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
NIPEeIMETOB €CTECTBEHHO-HAay4YHOro Iukia. B kaOunere (u3uku AOMKHO OBITh
HEeoO0XoMMoe J1abopaTopHOEe O00OpYyJAOBaHUE JJIS BBHITIOJHEHUS YKa3aHHBIX B
mporpamMme 1o GU3NKE YICHHYECKUX MPAKTHYECKUX padOT M JIEMOHCTPAIMOHHOE
obopymoBaHHE.

JlemoHcTpanimonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUHM C
MPUHITUIIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIIEYMBAET ITOCTAHOBKY
MEPEUNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JIEMOHCTpAIUNA IS
UCCJIEIOBAHMSI  M3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHI.

JlaGopatopHoe 00OpyJI0OBaHME [JIi YUYEHMUECKUX TNPAKTUUYECKUX padoT
dbopMupyeTcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeunBaeTCsS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYammmuXci. TeMaTH4ecKue KOMILIEKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3NUKHU B 00IIeEM 00pa30BaHUU SBIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCS K HayYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaIbHBIX W TBOPYCCKUX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ€ MO3HAHUS U (OPMUPOBAHUE
MCCJIeI0BATEIHLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BAaHHEM
(bu3MYeCcKUX 3HAaHUN U HAYUYHBIX JJOKA3aTEIbCTB;

e (opMupoBaHue TpenCTaBICHUNA O PONM (PU3UKHU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHA U TEXHOJOTHH.

JlocTikeHre STUX 1eneld 00ecreurnBaeTcsl pelieHneM CIeAyIomuX 3a1ad B

npolecce u3ydeHust Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMM 00  oO0mmx  (usmdecKkux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(PU3UKH;

e (QopmMupoBaHuMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHHS IS
OoOBbsiCHEHUS (PU3NYECKUX SBJICHUUW B TPUPOAEC U Ui TNPUHATUA
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOW KU3HU;

e OCBOEHME CHOCOOOB pEIIEHUs pa3IUYHbIX 337a4 C SBHO 3a/laHHOM
bu3nYecKoil MOJENbI0, 3a/]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIHLHOE
co3aanue GuU3NUECKO MOJIENN, aIEKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJAJCHUE METOJAMU CAaMOCTOSTEIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanuu uHPOpMaInu,
OIPEIENEHHS JOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIJIOBUM Il PA3BUTUS YMEHHUM MTPOEKTHO-UCCIIEIOBATEINBCKOM,
TBOPYECKOM JIEATETLHOCTH.

Ha wusyuenne ¢usuku (06a30BbI ypOBEHB) Ha YPOBHE CpPEIHEr0o OOIIero
oOpazoBanus oTBoauTcsi 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE TMepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX PabOT SBJISIETCS PEKOMEHJOBAaHHBIM, YUYUTENb JI€Jae€T BHIOOP
MPOBEJIEHUST J1a0OpaTOPHBIX PpabOT M OMNBITOB € YYETOM HMHAUBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszgen 1. ®u3uka 1 METOAbI HAYYHOI'0 NO3HAHUSA

®usnka — Hayka o mnpupone. HayuHble METOABI NMO3HAHMUS OKPYKAOLIETO
Mupa. Ponbp dSkcriepuMeHTa W TEOpUM B IIPOLIECCE TO3HAHMS IMPUPOIBL.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue (puU3MUYECKUX SBJIECHUNA M mpoueccoB. HayuHbie rumotesbl.
®dusnueckre 3aKOHbI U TEOpPHH. | paHHIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHHWU COBPEMEHHON Hay4HOW KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IM(PPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBUKECHHS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsiE CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MIPOEKIHWH HA OCH CHUCTEMBI KOOPAHMHAT.
CiioxxeHue nepemMeneHnil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPsSMOJUHEHHOE [BMxkeHue. ['paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHHMS, NYyTH H NEPEMEIICHUA
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoboHOE TIazieHre. Y CKOpeHHE CBOOOIHOTO MaCHUSI.

KpuBommHennoe  nBukeHue. JIBMKEHHE  MaTepUAIbHOW  TOYKM IO
OKPYXHOCTH C IOCTOSIHHOM MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIUHEHAA
ckopocth. [lepnon n wacrora obparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE TMPUMEHEHHE: CIHUJIOMETD,
JBH>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

[TpeobpazoBaHue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne nBuxkeHust Teja, OPOIICHHOTO IOJ] yIioM K TOPU3OHTY U
TOPU3OHTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaCHUS.

Hanpapnenue CKOpoCTH IPHU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LEIBbIO ONPEACIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanre COOTHOILIEHUS MEXKAY NYTSIMHU, MNPONUIACHHBIMU TEIOM 3a
MOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS IApUKa B BA3KOU KUIKOCTH.

N3yuenue aBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCcTH  [anmunes. llepBwii  3akoH  HbroTtona.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepno3uuuu cuil. Bropoii 3akoH HeroToHa
IUI MaTepUaJIbHOM TOUKU. TpeTuid 3aKkoH HbrOTOHA 1711 MaTepUalibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Ttsoxectu. llepBas kKocMuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (okosi, CKoybxeHus1, kaueHnus). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOIbXKEHUS U cuiia TpeHus nokos. KoagduimeHnt tpeHusi.
Cuita conpoTUBIIEHUS NPU JIBUX)KEHUU TEJa B dKUJKOCTH WIIH Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaumeHus. llnedo cuibl. YcnoBug
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHUE: MOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHUE MacC B3aUMOAECHCTBYIOMINX TEJl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U MMAICHUH.

CpaBHeHUME CHII TPEHUS MOKOS, KAUEHHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3MHOBOM 00pasiie, OT uX aedopMariuu.

HccnenoBanne ycioBHM pPaBHOBECHS TBEPAOrO TeEla, HMEKOMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmnynsec MartepuaabHOM TOYKHM (Tena), CUCTEMbl MaTE€pPUAJIbHBIX TOYEK.
Nmnynbe cWiibl 1 M3MEHEHUE HMITYJIbCa Tella. 3aKOH COXPAaHEHHS HWMITYJIbCA.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHUTHL.

Kunernueckas sHepruss MarepuajbHOM TOuykH. TeopemMa 00 HW3MEHECHHUH
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprus. [ToTenumnanbpHas SHEprus YIIPYTO
neopMUpPOBAaHHOW  TPYXXKHHBL.  [loTeHIMambHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEIIOTCHIMAILHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPTHM CUCTEMBI TEIN.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTHH.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHUE: BOIJOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCa.

PeakTuBHOE IBMKEHHUE.

[lepexoa MOTeHIMATBHON YHEPTUM B KUHETHYECKYIO U OOpPATHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsiz pabOThl CUJIbI ¢ UBMEHEHUEM MEXaHUYECKON >HEpruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO XKI'yTa.

Paspnen 3. Mouieky/isspHasi (PU3NKa M TEPMOJAMHAMUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KHHETUYECKONH TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICMCTBUS YaCTUI[ BelIecTBA. MOJeNn CTPOCHUs Ta30B, KUIKOCTEN U
TBEPABIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca n
pazmepsl Mosnekyll. KonnuectBo BemectBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uzMmepenue. lllkana temmeparyp
Llenscus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpHM HJACabHOrO ra3za. AOCONIIOTHas TeMmIiliepaTypa Kak Mepa
CpEIHEM KUHETUYECKOW DSHEPrMHh TEIUIOBOrO JBWXKEHUA dvactull rasza. Illkana
temneparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—KianepoHa.
3akoH JlanbTroHa. M30mponecchl B UACAIBHOM T'a3€ C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpencTaBieHue H3O0MPOIECCOB: H30TEPMA, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpOHCTBa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OmnbiTel 10 MU PYy3UN KUIAKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogaens onbita LlTepha.

OnpIThI, J0Ka3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOLY AABICHHUS ra3a Ha CTEHKH COCY/ia.

OnpIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUS MJICaJbHOTO Tas3a,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Macchl BO3QyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaAMETPAaMH COCTOSTHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEHHssI 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuectBo TemnoTsl U padora. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJACAIBHOrO  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonudecTBo TemaoTsl Ipu Terionepeaaye.

[lonsitue 00 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMmeHeHre TEepBOro 3aKOHAa TEPMOJAMHAMUKHM K H3ompoueccam. ['paduueckas
UHTEpIpeTanys padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatuMoCTh POIIECCOB B MIPUPOJIE.

TermmoBsle  MamumHbl.  [IpUHIMIBL ~ OEHWCTBUA — TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBaHus HSHEpPruM B TEIUIOBBIX MamuHax. Koadduiment mone3noro
neiictBust teroBo mammHbl. [{ukn KapHo u ero xod3g¢uuMEHT MOIE3HOTO
JEHCTBUSA. DKOJIOTMYECKHE MPOOJIEMbl TEIIOIHEPTETUKH.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEellb
BHYTPEHHETO CTOPaHMsl, ObITOBOM XOJIOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPrUM Teja IMPU COBEPIICHUH pPabOThI: BBUIET
npoOKku u3 OYTBUIKM TOJ JEUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue >Qupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUACOJEMOHCTPALINS).

N3meneHnue BHyTpEeHHEH SHEepruu (TeMIiepaTyphl) Teja Ipu Terionepeaye.

OnbiIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, BUTATEIN BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue U KoHJeHcarus. VcrnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacellleHHbIM map. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucramnuueckue u amopdubie Tesna. AHU30TPOIHS CBOWCTB
kpuctayioB. Kuakue kpuctaisl. CoBpeMmeHHbIE Marepuaibl. [lnaBienue u
KpUcTaJIM3anus. Y IeabHasl TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M TMPAKTUYECKOE TPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU MOJYyUYECHHUS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMAaTepUaioB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUH.

Cnoco0bl U3MEpPEeHUS BIIAXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBICHUS KPUCTAUNIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepeHre 0THOCUTENLHON BIIa)KHOCTU BO3/yXa.

Paznen 4. DjaekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzauusi Tel. OJEKTPUYECKHil 3apsn. JlBa BHIA SIEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, IUANIEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia.
B3anmoneiictBue 3apsanoB. 3akoH Kymona. ToueuHslil 37€KTpUYECKUi 3aps.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh  3nekTpuuyeckoro mojs. I[lpuHiun



CYHEPHO3ULIUN DIEKTPUYECKUX MONEH. JIMHUKM HaNpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIAL.

PaGora cun  oanektpocratudeckoro  mosis.  I[lorenuwman.  PasHocTh
MOTEHUHUAIOB. [IpOBOOHMKM W AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM IOJIE.
JludnexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOII,
AIIEKTPOMETp, JJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLIAI IEUCTBUS AJIEKTPOMETPA.

B3aumopericTBre HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMDIEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaToOpa OT IUIOIIaAH
IJJACTUH, PACCTOSHUAS MEXAY HUMH U JUDIJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUSA JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuina toka. [locTosHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LeHH.

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y AECNBHOE CONPOTUBJIEHUE BELIECTBA.
ITocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE ITPOBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AIEKTPUUYECKOTO TOKA.

DNEeKTPOJABMKYILAA CHJIA U BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpudYecKoi nenu. KopoTkoe 3aMbIKaHue.

OnexkTpoHHass  OPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYyYKOB.

IToxynpoBOIHHKWY. CobOcTBeHHas U IIPUMECHAS IIPOBOAMMOCTh
OJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoaa. [1oiynpoBoIHUKOBBIE TPUOOPBHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBax  AJIEKTPOJIMTOB.
DIEKTpOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIH3.



DJIeKTpUUECKUM TOK B Trazax. (CaMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [lnazma.

TexHuyeckne yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIIEPMETD,
BOJIbTMETP, PEOCTaT, HWCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelIbHbIE MNPHOOPBHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OITYIPOBOAHUKOBBIN AUO, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUibl TOKa U HAIIPSKEHMUS.

3aBUCUMOCTb COIPOTHUBIICHHUS LWIMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTOLIA/IM MTONIEPEYHOI0 CEYEHUS U MaTepHaa.

CmMemaHHOe COeTMHEHUE TPOBOAHUKOB.

[IpsmMoe w3MepeHHe JIEKTPOIABWXKYIIEH CwiIbl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COIPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIIUTOB.

HckpoBoii paspsia M IPOBOJAUMOCTb BO3yXA.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEmaHHOro COeIMHEHUS PESUCTOPOB.

N3mepeHne 35IeKTpOABUKYIIEW CUIIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue snexrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usnku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypcaMM MAaTeMaTHKH,
OMoNoruu, XMMHH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3yYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pU3MyeckKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAEIMPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHHWH, JMHEHHas (QyHKIUS,
napabona, runep6osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

Buonoeus: MexaHudeckoe IBUKEHUE B KMBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPENAayH, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJSpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIJIOB, SJEKTPOJIUTUYECKAS THUCCOIUAINS,
rajibBaHUKa.

l'eoepaghus: BnaxxHOCTh BO3/AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABIKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpeHUS] B TEXHHUKE, TMOJIIUITHUKA, HWCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
cCropaHwusi, mapoBasi TypOWHa, OBITOBON XOJIOJAMJIBHHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MOJIYYCHUSI COBPEMCHHBIX MAaTEpHaJOB, B TOM 4YHCJIEC HAHOMATEpUAJOB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONPUOOPOB,
KCEPOKC, CTpYHHBIH IPUHTED, DIIEKTPOHATPEBATEIHHBIC IpUOOPBHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 ®PU3UKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

OcBoenne yuyebHoro npeamera «dusnka» Ha ypoBHE cpeaHero ooiero odpazoBanus (6a30BbI YPOBEHb) JOJAKHO
o0ecreuuTh JOCTKEHNE CISAYIOMUX JIMYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro mpeameTa «Dusnkay JAOIKHBI OTpaKaTb TOTOBHOCTh U CIIOCOOHOCTh
o0yy4arommxcsi PyKOBOJICTBOBAaThCA CHOPMHUPOBAHHON BHYTPEHHEH MO3UIMUEN JHUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX YOEXKICHUH, COOTBETCTBYIOIIMUX TPAJAUIIMOHHBIM I[IEHHOCTSIM POCCUICKOTO
OOIIeCTBA, PACIIMPEHUE KMU3HEHHOTO OMbITA U OIbITA JESITEIHOCTH B MPOLIECCE pean3allid OCHOBHBIX HAMpPaBIICHUN
BOCIIUTATEIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3UITUU O0YYArOMIErocs KaKk aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHUHCKOTO
00I11eCTBA;

MPUHSATHE TPATUIIMOHHBIX 00IIEUETIOBEYECKIUX TYMAaHUCTUYCCKUX U JIEMOKPATHUYECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTb B HWHTEpEcax TIpaxJAaHCKOro OOIIecTBa, Y4yacTBOBaTh B
caMOYTIpaBJICHUHU B 00pa30BaTEILHON OpraHU3allNN;

YMEHHE B3aMMO/ICHCTBOBATh C COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIUSIMU U Ha3HAUCHUEM;

TFOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOU JI€TETBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTHh POCCUMCKOMN TPaKIaHCKON UACHTUYHOCTH, TaTPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHUSIM POCCUUCKHX YUYEHBIX B 00MacTH (PU3UKU U
TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUSA

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMS;



CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSACh Ha MOPAJILHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JACSITEIILHOCTH YUYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIErO;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAs SCTETUKY HAYYHOT'O TBOPUECTBA, MPUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHMS:

HMHTEpEeC K pa3inuHbIM chepaM IpodecCcroHaTbHON IeSITEIIbHOCTH, B TOM YHUCJIE€ CBSI3aHHBIM C (PU3UKON U TEXHUKOH,
YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOp OyAyliei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHbI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pPa30BaHUIO 1 CaMOOOpa30BaHMIO B 00J1acTH (DU3UKU HA IPOTSHKEHUH BCEH JKU3HU;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYPhI, 0OCO3HAHKE II00aTBLHOTI0 XapaKTepa YKOJIOTHYECKUX MPOoOIieMm;

MJIAHUPOBAHUE U OCYIIECTBIICHHE JEUCTBUI B OKPYXAIOIIEH cpejie Ha OCHOBE 3HAHMS 11€JIe yCTOMUYMBOTO Pa3BUTHS
YeJI0BEYECTBA;

pacHIMpeHUe ONbITA JEATEILHOCTH SKOJIOTUUECKON HAMIPABIECHHOCTH Ha OCHOBE UMEIOIMXCS 3HAHUM 10 (QU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOopMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS (U3UUYECKON HAYKH;

OCO3HAHHE IEHHOCTH HAYYHOU JIEATEeIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUEHUs (PU3UKHU OCYIIECTBISATH MPOEKTHYIO
U MCCIIEIOBATENBCKYIO IEATEIbHOCTh MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble Jiornyeckue aeicTBu:
CaMOCTOSITEILHO (DOPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAEIATH LEIU AEATCILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX TIOCTHKEHUS;
BBISBJISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3UUECKUX SBJICHUSIX;



pa3pabaTpiBaTh IJIAH PEIICHHs] MPOOJEMBbI C y4E€TOM aHalnM3a UMEIONIMXCS MaTepUajbHBIX M HEMaTePHAIbHBIX
pPECYpPCOB;

BHOCUTh KOPPEKTUBBI B JCSATEIBLHOCTh, OIEHUBAaTh COOTBETCTBUE PE3yJIbTAaTOB I1IEJISAM, OIICHUBATh PUCKHU
MOCIEICTBUN ACATEIbHOCTH,

KOOPJIMHUPOBaTh U BBIMOJHATH pabOTy B YCIOBUAX pEATbHOTO, BUPTYAIBHOTO H KOMOMHUPOBAHHOTO
B3aUMOJECHCTBHUS;

pPa3BUBATh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

BIIAJICTh HAYYHON TEPMUHOJIOTUEH, KITIOUEBBIMU TOHIATUAMHU U METO/IaMU (PH3UYECKOIN HAYKHU;

BJIa/IETh HABBIKAMH y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHON NEATEIbHOCTH B 00JacTH (DPU3UKU, CIIOCOOHOCTHIO U
TOTOBHOCTHIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelieHus 3ajad  (U3HUYECKOr0 COJIepKaHUs, MPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHMUS;

BIAJCTh BHUJAMH JIEATEILHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIpETaluy, MNpeoOpa3oBaHUI0 W
NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIIUSIX, B TOM YHCIIE IIPU CO3aHUH YUEOHBIX MIPOEKTOB B 001acTH (PU3UKH;

BBISBJISITh IPUUYMHHO-CIIC/ICTBEHHBIE CBSI3M U aKTYaJIM3UPOBATh 3aJlauy, BBIJIBUTATh TUIIOTE3Y €€ pelleHUs], HAXOAUTh
apryMEeHTHI JIJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 3a7]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh MOJYYEHHBIE B XOJE PEIICHUS 3aJaud pe3yJIbTaTbl, KPUTUYECKU OLIEHUBATH HUX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

CTaBUTh M (POPMYJHUPOBATH COOCTBEHHBIC 3a7a4l B 0Opa3oBaTEIbHON ACATEIBLHOCTH, B TOM YHCJIEC MPU HU3YyUYECHHUU
busuKy;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 00JIaCTh )KU3HEACATENbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIEC UJICH, PE/IJIaraTh OPUTMHAIIBHBIC MOJIXO/Ibl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undpopmanmeii:



BIIAJICTh HABBIKAMU TONYyYEeHHS WHPOpMAIMK (PU3NIECKOTO COAEpkKAHUS U3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEIIHO OCYIIECTBISThH MOWCK, aHAJIN3, CHCTEMAaTU3allMI0 W MHTEPIPETANi0 HHPOPMAIMK Pa3InIHBIX BUIOB H
dbopmM mpeacTaBIeHNUS,

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIB30BaTh CpPEICTBA HMH(DPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUW B PEIICHHWH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHW SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, peCypCcOCcOepEeIKeHHMsI, IPABOBBIX M ATHYECKUX HOPM, HOpM HH(POPMAITMOHHOM 0€3011aCHOCTH;

CO37aBaTh TEKCTHl (DU3UYECKOTO COJEPKAHWS B Pa3IUYHBIX (GopMarax ¢ ydéToM Ha3zHAYCHUS HHPOPMAIHMH W
IIEJIEBOM ayIMTOPUH, BEIONpAs ONTUMATIBHYIO (hOpPMY MIPEACTABICHUS M BU3yaTH3AIUH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIe 1elCTBHSA:

OCYULIECTBJISATh OOLIEHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU AESATEIBHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOHPIMKTHBIX CUTYaIlMi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOXO TOUYKY 3PEHUS C UCIIOIB30BAHUEM SA3BIKOBBIX CPEICTB;

MMOHMUMATh U UCIO0JIb30BaTh NPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATHKY M METOJIbI COBMECTHBIX ACHCTBUI C yUETOM OOLIMX UHTEPECOB U BO3MOKHOCTEN KaKIOr0 4JjieHa
KOJUJICKTHBA,;

[IPUHUMATH LIEJIM COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH NEHUCTBUA IO €€ JTOCTUKEHHUIO:
COCTaBJIATh IUIAH JIEWCTBHM, paclpeAesiaTh POk C YYETOM MHEHUM YyYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl COBMECTHOU
paboThI;

OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa M KaXXJOTO Y4YaCTHMKA KOMAaHIbl B OOIIMH pe3ysibTaT MO pa3pabOTaHHBIM
KpUTEPUSIM;

IIpeuIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEH C IMMO3ULMN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJIAITh IO3UTUBHOE CTPATETMYECKOE IOBEJACHHWE B DPA3JIMYHBIX CUTyalUsX, IPOSBIATH TBOPYECTBO M
BOOOpaKeHHUE, OBITh MHUITHATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA



Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYLIECTBJIATh MO3HABATENIbHYIO JEATEIbHOCTh B 00JIACTU (PU3UKU U ACTPOHOMUH, BBISBIATDH
po0JIeMbl, CTABUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHMS PACYETHBIX M Ka4ECTBEHHBIX 3aa4, IUIAH BBIITOJIHEHUS NPAKTHYECKON
paboThI ¢ YYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U IPENOYTEHHI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4EOHOTr0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTEHHUI;

JIeJ1aTh OCO3HAHHBII BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha c€0s1 OTBETCTBEHHOCTD 3 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIULMH B 00JacTU (PU3UKH, IMOCTOSHHO IOBBIINIATh CBOM
00pa3oBaTeIbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIH HHTEJJICKT:

71aBaTh OLICHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJSIM;

BJIAJ€Th HAaBbIKAMU TIO3HABATENHHON pe(IIeKCMM KaK OCO3HAHUS COBEPIIAEMbIX JEUCTBUM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YNBTATOB U OCHOBAHHU;

MCIIOJIb30BaTh NPUEMBI peIeKCUU IS OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEUICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI M apIYMEHTHI APYTHUX MPHU aHAJIU3€ Pe3yJIbTaTOB ACSTEIbHOCTH;

MIPUHUMATh ce0sl, IOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTHI APYTHUX [IPU AHAJIU3€E PE3YyJIbTAaTOB ACSITEIBHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYTHMX HA OLIMOKHU.

B npouecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBbI IO (DM3HKE JUIsl YPOBHS CPEAHETO 00ILEro
o0Opa3oBaHus y 00y4aroUIMXCsl COBEPUIEHCTBYETCS IMOLIMOHAIBHBIN HHTEIJIEKT, IPEANoaralomnii cpopMupoBaHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIET0 CIIOCOOHOCTh MOHUMAaTh CBOE AMOLMOHAIBHOE COCTOSHHE, BUACTH HampaBICHUS
pa3BUTHUS COOCTBEHHOW SMOLIMOHAIBHOM C(epbl, ObITh YBEPEHHBIM B ceOe;



CaMOPETYJIMPOBAHUS, BKJIIOYAIOIMIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE ITOBEJCHHE,
CITOCOOHOCTH QIANITUPOBATHCS K AIMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOIICH CTPEMJIEHHUE K JOCTHUKEHHIO LEIU U YCIEXy, ONTUMHU3M, HHULIMATUBHOCTD,
YMEHUE JIEVUCTBOBATh UCXO/IS U3 CBOMX BO3MOXHOCTEM;

AOMITATHH, BKIIOYAIOMICH CIIOCOOHOCTh ITIOHUMATh AMOIMOHAIBLHOE COCTOSHHUE JPYTHUX, YYHTBIBATh €ro IpH
OCYILIECTBJIICHUHU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COTIEPE)KMBAHHUIO;

COITMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHHS C JAPYTUMH JIFOABMHU, 3a00THUTHCH,
MPOSIBIISATh UHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydyenuss B 10 Kjacce mnpeIMeTHbIE peE3yibTaThl HAa 0a30BOM YypOBHE JIOJDKHBI OTpa)KaTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (GU3UKHU B ((OPMUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI MUpa, B
Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIIBHOCTH JIFOACH;

YUYHUTHIBATh TPAHUIIBI PUMEHEHUS U3YUEHHBIX (U3UUECKUX MOJENIeH: MaTepralibHasl TOUKa, HHEpIMaIbHasl CHCTeMa
oTcuéta, aOCOJIOTHO TBEPJOE TEIO0, UACATBHBIN Ta3, MOJEIU CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUYCUHBIM
AIEKTPUUYECKUH 3apsi/i PU pelIeHUH PU3NUECKUX 3a/1ay;

pacno3HaBaTh (U3UYECKUE SBICHHS (TIPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXAHWKH, MOJEKYJSIPHO-
KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U JJIEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE IPSIMOJIMHEUHOE
JBIKEHHE, CBOOOIHOE TMaJICHHUE TeJl, IBYKEHUE 110 OKPY>KHOCTH, MHEPIIHS, B3auMojieicTBUE Tel, Tuddy3usi, OpoyHOBCKOE
JBIDKCHUE, CTPOCHUE KUJKOCTEH M TBEPJIBIX TeJ, U3MEHEHHE OOBbEMa Te MPU HarpeBaHUU (OXJIKICHUH), TEIJIOBOE
pPaBHOBECHUE, HCHAPEHHUE, KOHJCHCALMS, IUIABJICHHUE, KPHUCTAJUIM3AalMs, KHUIIEHHWE, BIJIAXXHOCTb BO3/yXa, IOBBIIICHUE
JABJICHUS Ta3a MPU €ro HArpEeBaHUM B 3aKPBITOM COCYZE, CBSA3b MEXKJY IapaMeTpaMy COCTOSHMS ra3a B M3OIPOLIECCax,
ANEKTpU3anus TeJl, B3aUMOJEHCTBUE 3apsIOB;

OMUCHIBATh MEXAHUUYECKOE JBUXKEHUE, HCIOJb3YsS (PU3MUECKHE BEJIMYMUHBI KOOpJWHATA, MyTh, MEpEMEIICHUE,
CKOpPOCTb, YCKOPEHHUE, Macca Tela, CHIIA, UMITYJIbC Te€Jla, KHHETUYECKAsl SHEPIrus, IMOTCHIIMAJIbHAS YHEPIUs, MEXaHUYECKas



paboTa, MexaHUYeCKasi MOITHOCTD; TPU OMUCAHUU MPABUILHO TPAKTOBATHh (PU3MUECKHUN CMBICI MCIIOJIB3yeMbIX BEITUYHH,
uX O0O03HAYEHUS W E€IUHUIIbI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYI0 (U3MUECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYMHAMU;

OMUCHIBATh U3YUYEHHbIE TETUIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCIOJIb3YSl (PU3UUYECKUE BEIUUUHBI: 1aBICHUE
raza, TeMIeparypa, CpelIHssl KUHETUUECKAsl SHEPTUsl XaOTUUYECKOr0 JIBUKEHHS MOJIEKYJ, CPEIHEKBaApaTUYHAsI CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI SHEprus, padoTa raza, KOd()PUIMEHT MOJE3HOTO NEHUCTBUSI TEIIOBOIO
JIBUTATENISL; MPU OIMUCAHUM TPABUIBHO TPAKTOBaTh (YU3UYECKHI CMBICI HMCIOJIb3YEMBIX BEIUYMH, UX OO0O3HAUYCHHS U
€MHULIbI, HAXOIUTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIUUMHAM;

OMMUCBHIBATh M3YYEHHBIE DBJEKTPUUECKUE CBOMCTBA BEIIECTBA W DJEKTPUUECKHE SIBICHUS (TIPOLIECCHI), MCIOJIb3Ys
(bu3nYecKue BETUYHUHBL: DJIEKTPUUYECKUN 3apsijl, IJIEKTPUUYECKOE TMOoJe, HANpsLKEHHOCTh MO, MOTEHIHAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAaHWU MPABUIBHO TPAKTOBATh (PU3MUECKUU CMBICT UCMOJb3yEMbIX BEIUYMH, UX O003HAUYCHUS U
€MHULIBI; YKAa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUMHY C APYTUMHU BEJIUUYUHAMU;

aHAM3UPOBATh (PM3UYECKHUE TTPOLIECCHI U SBICHUS, UCTIONb3YS (PU3NUECKre 3aKOHBI M TIPUHIIAIIBL: 3aKOH BCEMHPHOTO
Tssrotenus, [, I m III 3akonbr HproTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOW SHEPrUM, 3aKOH COXPAHEHHUS HMITyJbCa,
MPUHIUIT CYNEPIO3UIMNA CUJI, MPUHIMUII PABHONPABUS WHEPIHUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPUIO CTPOCHUS BELIECTBA, FA30BbIE 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPTUU TEIJIOBOrO ABUKECHUS MOJIEKYJI C
aOCOTIOTHOM TeMITepaTypoH, MEePBbIi 3aKOH TEPMOJIUHAMHKH, 3aKOH COXPAaHEHHUS AJIEKTPUUECKOTro 3apsa, 3akoH Kyrnona,
OpU 5TOM pa3IMyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHUE M YCJIOBHS (TpaHUIbL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPUHIIUIBI JEUCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3nUvaTh YCIOBUS UX
0€30macHOr0 MUCTOIB30BAHMS B TTIOBCEAHEBHOM JKU3HU;

BBITIOJIHATh SKCIEPUMEHTHI M0 MCCIENIOBAHUIO (U3MUECKHUX SIBICHHM M MPOIECCOB C HCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX U3MEpPEHUM, MPU ATOM (POPMYIHPOBATh MpoOIeMy/3aiadyy M TUIOTE3Y y4eOHOIro SKCHEpUMEHTa, cOOMpPAaTh
YCTaHOBKY U3 MPEJJI0KEHHOT0 000pyA0BaHusl, IPOBOAUTE OMBIT U (POPMYJIHUPOBATH BHIBOJIBL;

OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIE U3MEPECHUS (PU3NYECKUX BEIMYMH, TIPH STOM BBIOMPATh ONTUMAJBHBIN CIIOCO0
U3MEPEHUS U UCTIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEITHOCTEN U3MEPEHUN;



UCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BEIUYMHAMU C HCIIOJIb30BAHUEM MPAMBIX U3MEPEHHM, IpU 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PUKCUPOBAThH PE3YJIbTAThl IOJYUYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMUYUH B BUJIE TAOIUI] U
rpauKoB, AenaTh BHIBOABI [0 pe3yJbTaTaM UCCIEI0BAHMUS;

coOr0aTh MnpaBuiia OE30MACHOrO TpyJa IMPU MPOBEACHUM HCCIEJOBAHUN B paMKax Y4YEOHOro 3KCIIEPUMEHTA,
y4e0HO-UCCIIEIOBATENIbCKOM M MPOEKTHOW  JESTENbHOCTH C HCHOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U
71a00paTOPHOTO 00OPYIOBAHNS,

pemarh pacy€THbIC 3a/1a4d C SIBHO 33JJaHHON (M3HUECKOW MOJENbIO, UCHOJb3Ys (PU3NYECKUE 3aKOHBI U MPUHIUIIBI,
Ha OCHOBE aHaju3a YCJOBHUS 33Ja4yd BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACIATH (PU3MUYECKUE BEIUYUHBI U (DOPMYJIBI,
HEoOXOuMbIe JJisi €€ pelleHUs, MPOBOJUTH Pacu€Thl U OLEHUBATh PEATBHOCTh IMOJYYEHHOI'O 3HA4YEHHUS (PU3UUYECKOM
BEJIMYUHBL;

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMIOYKY PACCYXKIEHUN C OMOpOW Ha
M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKUE SIBJICHUS;

UCIONIBb30BaTh MPH pEIICHWU Y4eOHBIX 3a/Jad COBPEMEHHble HWH(GOPMAIMOHHBIE TEXHOJOIMHM JJIs TIOHMCKa,
CTPYKTYpUPOBaHHUS, UHTEPIIPETALIMA U MPEJCTaBICHUs Y4eOHOM M Hay4yHO-NOMYJSpHOW HMH(OpMAaLUU, NOJYyYEHHOW W3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaEMYI0 HH(OPMAIHIO;

MPUBOJAUTh NPUMEPHl BKJIaJa POCCUKWCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTUE HAYKH, OOBSCHEHUE
IIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (DU3MKE B TMOBCEIHEBHOM >KM3HM i1 oOecreueHus 0e30MacHOCTH IpH
oOpamieHU ¢ NOpubOpaMH M TEXHUYECKUMH YCTPOMCTBaAMH, i1 COXPAaHEHUsI 3J0pOBbA M COONIOACHUS HOPM
HKOJIOTMYECKOT0 OBEACHUS B OKPY KAIOILEH CPEE;

paboTaTh B IpyIIE C BBHIMOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IIaHUPOBAaTh PabdOTy IPyMIbl, palOHATILHO
pacnpenensiTte 00f3aHHOCTH M IJIaHUPOBATh JAEATEIbHOCTh B HECTaHIAPTHBIX CUTYyallMsX, aJleKBaTHO OLIEHHWBATH BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB TPYIMIIBI B PEIIEHUE pACCMATPUBAEMON MPOOIEMBI.
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Pasznen 1. PUSUKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka IIOK https://
1.1 Pu3uKa U METOBI HAYYHOI'O MIO3HAHUS 2 m.edsoo.rw/TfA1bfT2
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Pasnea 4. JIEKTPOJAMHAMUKA

bu6mmoreka IIOK https://

4.1 DJeKTpocTaTHKa 10 m.edsoo.rw/741bf72

49 [TocTosiHHBIN 3JIEKTpUYECKH TOK. TOKH B 12 bu6nuoreka L{OK https:/
] pa3IMYHBIX Cpeiax m.edsoo.ru/7f41bf72
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo 4acos JIeKTPOHHbBIE
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Ne i/ undgposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckne | HM3y4YeHH
n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI b |
pecypchl
duznuka — HayKa O IPUpOJIE.
1 HayuHnbie MeTOo1b1 TO3HAHUS 1 bubmorexa HOK hitps://
y a m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Ponw 1 mecTo pusuku B

) (bopMUPOBAHUN COBPEMEHHOM | bubnuoreka [{OK https://
Hay4YyHOUH KapTHHBI MUDa, B m.edsoo.ru/ff0c33e6
IIPAKTUYECKOMN AESATEIbHOCTHU JIOAEH
MexaHnudeckoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bu6mmoreka IIOK https://
nBwxkenus. [lepemenienne, CkopocTs, m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bu6nuoreka L{OK https://
JIBVDKEHHUE m.edso0.1u/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOJIMHENHOE 1 bu6numoreka LIOK https://
JIBIDKEHHUE m.edsoo.ru/ff0c372¢

6 CBoOoHOE TIazicHre. Y CKOpeHHe | bubnmnoreka [{OK https:/
CBOOOJIHOTO TAJCHUS m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe ABUKEHUE.

7 JBrm>keHre MaTepralbHON TOYKH I10 1 bubmmorexa HOK hitps://

P m.edsoo.ru/ff0c3ada
OKPYXHOCTHU

2 [TpuHmn oTHOCHTENBHOCTH [ anmues. | bu6nmoreka L{OK https://

WNHepimanbHble CHCTEMBI OTCUETA. m.edsoo.ru/ff0c3be8
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IlepBriii 3akoH HproTOHA

Macca tena. Cuna. [IpuHnmn

J1e(OPMHUPOBAHHON NPY>KUHBI.

N bubnnoreka LHOK https://

9 CYHEPIO3UINHU CHUIL. BTOpOI/I“3aKOH m.edsoo.ru/ fﬂ)li be8_p_
HproTOHA J171s1 MaTEpHAIbHON TOUKHU

10 Tperuii 3akoH HeroToHa miist bu6mmoreka IIOK https://
MaTE€PUAIIbHBIX TOUEK m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TskecTu. [lepBas kocMuueckas bubmmorexa HOK hitps://

m.edsoo.1ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [{OK https://
Tena m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunenrt tpenusi.

13 Cuna C(P;HpOTMBJIeI(JbI/Iq:I npu HBHieHI/H/I Bubmmorexa LIOK hitps:/

m.edsoo.ru/ff0c3{76
TeJa B KUJAKOCTH WY ra3e
[TocTynarenbHOE U BpamaTeabHOe

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO TeJa. bubmuoteka I{OK https:/
MowmeHnT cuibl. [leuo cumbl. YcinoBus m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOTO Tela
NMnynbsc MaTepraibHON TOYKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYECK. bubnuorexa [{OK https:/
Nmnynbe cuibl. 3aKOH COXpaHEHUS m.edsoo.ru/ff0c43d6
nMITyJIbca. PeakTHBHOE NBIKEHUE
Pabota u MOLTHOCTB CHIIBI.

16 Kunernueckas sHeprus maTepuaibHONR bubnuotexa [{OK https:/
ToukH. Teopema 00 n3MeHEHNHN m.edsoo.ru/ff0c4502
KMHETUYECKOI YHEPTUHN
[loTeHumanbHas SHEPTUs. Bu6mrorexa LLOK hitps./

17 [ToreHanbHas >HEPTUsi ynpyro m.edsoo.ru/f0cA6 La
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[ToteHuunanbHast SHEPTUs Tena BOIU3U
MMOBEPXHOCTH 3e€MJIU

18

[ToTeHnnanbHBIE U HEMOTEHIMAIBHBIE
cuibl. CBs3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs MEXaHUYECKOH
SHEPTUHN

bu6mmoreka IIOK https://
m.edsoo.ru/ff0c478¢

19

JlaGoparophas pabota
«HMccnenoBanue cBsi3u pabOThI CUIIBI C
U3MEHEHHEM MEXaHMUYECKOU SHEPTUN
TeJla Ha MMPUMEpE PacTsKECHUS
PE3MHOBOTO KIyTay

20

Konrponbnas padora no Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHUsI B MEXAHUKE

bubmuoreka [{OK https://
m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeoprH. bpoyHOBCKOE
nasxenue. Judpdysus

bu6mmoreka IIOK https://
m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHHUS U
B3aUMOJICVCTBUS YaCTHI] BELIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEN
1 TBEPJIBIX TEI

23

Macca monekyn. KonnaectBo
BeniectBa. [locTosHHas ABoraapo

24

TennoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. lllkana remneparyp
enbcus

25

WU neanbubiii raz B MKT. OcHoBHOE

bubmuoteka I{OK https:/
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ypaBHeHue MKT m.edsoo.ru/ff0c4fde
AOGcoitoTHas TeMiepaTypa Kak Mepa

26 CpEeIHEN KMHETUYECKON SHEPTUH bubnuoreka [{OK https://
JIBUDKEHUS MOJIEKYJI. Y paBHEHHE m.edsoo.ru/ff0cS511e
Menneneesa-Knanelipona

27 3akon [lampTona. ['a30BBIC 3aKOHBI
JlaGoparopHas pabota

)3 «HMccnenoBanne 3aBUCUMOCTH MEKIY
napaMeTpamMmu COCTOSHUS
pa3peKEHHOr0 raza»

79 N3onpoueccel B naeaabHOM ra3e u ux bubmuoreka [{OK https:/
rpaduuecKoe MpeCTaBICHHE m.edsoo.ru/ff0c570e
BuyTtpenuss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 croco0On! e€ m3meHenust. KoandaecTBo bubmuoreka [{OK https:/
TEIUIOTHI U paboTta. BHyTpeHHsIs m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UAEAILHOTO
rasa

bu6mmoreka IIOK https://
31 Buns! Teruionepenaun m.edsoo rw/ff0e5e36
VY aenpHas TEIIOEMKOCTD BEILECTBA.
bu6mmoreka IIOK https://
32 KonnuecTBo TemioTel npu
. m.edsoo.ru/ff0c5¢36
temionepenade. AnuabaTHbIN nporiecc

13 IlepBblil 3aKOH TEPMOAVHAMUKH U €TI0 bubmmoreka I[OK https:/
[IPUMEHEHUE K U30IpoLeccam m.edsoo.ru/ff0c5efc
HeoOpaTuMocTh mporeccoB B

34 npupoje. Bropoii 3akoH bubmmorexa HOK hitps://

m.edso00.ru/ff0c6230
TEPMOJMHAMMKHI
35 [Tpunnun neiictus u KIIJI reroBoit bubmuoteka I{OK https:/
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MaIlHHbI m.edsoo.ru/ff0c600a

36 [{uxn Kapuo u ero KIIJ]

37 DKOJIOorHYecKue MpooIeMbl
TEIJIO3HEPTeTUKU

18 O6o6maromuit ypok «MonekysipHas bubmuotexa [{OK hittps:/
¢uzuka. OCHOBBI TEPMOIMHAMUKID) m.edsoo.ru/ff0c6938
KonTponbHas paboTa mo teme Bu6mrorexa LIOK hitps./

39 «MonexynspHas ¢puznka. OCHOBBI m.edsoo ru/f0c6as0
TEPMOJUHAMUKI)

40 [TapooOpa3zoBaHue U KOHACHCALHSL. bu6nuoreka L{OK https://
Hcnapenue u kunexnue m.edsoo.1u/ff0c63bb
AOCO0THAS U OTHOCUTETIbHAS Bu6mrorexa LIOK hitps./

41 BJIAJKHOCTh BO3/lyxa. HachleHHbIi m.edsoo.ru/f0c64d 8_p_
nap
TBépnoe teno. Kpucrammueckue n

4 amopQHbIC Tena. AHU30TPOIHS bubnmoreka [{OK https:/
CBOWCTB KpHUCTaLIOB. JKuakue m.edso0.ru/ff0c65f0
Kpuctajuibl. COBpeMEHHbIE MaTEpHAJIbI
[InaBneHue n KpucTaIU3aLHUS. BuGmorexa LIOK hitps./

43 VY nenbHas TemioTa MjaBiIeHUS. ]

m.edso00.ru/ff0c6708
CyOmumanust
bu6mmoreka IIOK https://

44 VYpaBHeHHE TEeMI0BOro OanxaHca m.edsoo.ru/fR0C6820
OnexTpusanus Tea. JNeKTPUIECKUil

45 3apsia. J(Ba BUIA 2JIEKTPUUECKHUX Bubmmorexa LOK hitps://

m.edsoo.ru/ff0c6bec
3aps0B
[IpoBOIHMKY, TUATIEKTPUKH U Bu6mrorexa LIOK hitps./
46 MOJIYTIPOBOJIHUKH. 3aKOH COXPAHECHUS

QJICKTPUYICCKOT'O 3apsaa

m.edsoo.ru/ff0cbébec
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B3anmoneiicTBue 3aps10B. 3aKoH

47 Kynona. TodeuHblil 3JIeKTpUYECKUI bubmorexa HOK hitps://
m.edsoo.ru/ff0c6eed
3apsn
Hanpsi€HHOCTB 3JIEKTPUUYECKOTrO
43 nosis. [IpuHnun cynepnosunuu bubnuoreka [{OK https://
BIIEKTpUUECKUX noiei. JInanm m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
Pabota cui 31eKTpoCTaTuYeCcKOro Bu6mrorexa LOK hitps./
49 noxus. [lorennuan. PasHocTh m.edsoo.ru/f0c60 O_p_
IIOTEHLIMAJIOB
ITpOBOAHMKY M TUAJIEKTPUKHU B
50 AJIEKTPOCTATUYECKOM IIO0JIE. buomorexa LIOK hitps:/
m.edsoo.1u/ff0c7018
JsnekTpuueckasi IpOHUIIAEMOCTb
. bubmuoteka I{OK https:/
51 OnekTpoémMkocTh. KoHencarop m.edsoo ru/f0CT 126
DIeKTPOEMKOCTD MIJIOCKOTO Bu6mrorexa LLOK hitps./
52 KOHJICHCATOpa. DHEPrus 3apsiKEHHOTO medsoo. ru/f0cT2c 0_p_
KOHJIEHCATOpa
53 JlaGopaTtopHas pabota "U3mepenue
IEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHUMn OeiCTBUSA U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOIIMPOBAJILHOTO
54 arrapara, CTpyHHOIo puHTEpA.
DneKTpocTaTHuecKas 3alliuTa.
3a3emiIeHHE HJIEKTPONpUOOpOB
DNEKTPUUECKUN TOK, YCIOBUS €r0
55 cyuiectBoBaHus. [I0CTOSHHBIN TOK.

Cuna toka. Hanpsxenue.
Conpotusiienue. 3akoH OMa Jyist
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y4dacTKa ICIun

HOCJ’ICI{OB&TCJ’IBHOC, nmapaJljiCJIbHOC,
CMCIIaHHOC COCANHCHUC

bubnuoreka L{OK https://
56 MPOBOTHUKOB. JIabopaTopHas pabota m.edsoo.ru/ffOIjMfO_p_
«3y4yeHune cMenaHHoro COeIMHEHUs
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTB AJIEKTPUIECKOTO bu6mmoreka [IOK https://
toka. 3akoH Jlxoyins-JleHna m.edsoo.ru/ff0c7838
3akon OMa 1t MOJTHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
58 3aMmbIkanue. Jlaboparopuas pabora bubmorexa HOK hitps://
m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C ncrtounnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS
DJIEKTPOHHAsI MPOBOAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
> CONPOTHUBIICHUSI METAJUIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTH
DIIEKTPUUYECKHUM TOK B BaKyyMe.
60 CBoliCcTBa 3JIEKTPOHHBIX ITYYKOB
[TomynpoBOAHUKH, UX COOCTBEHHAS U
61 IIpUMeCHas MpoBOAUMOCTb. CBolCTBa bubnmoreka [{OK https:/
p—n-nepexona. [1oaynpoBoaAHUKOBBIE m.edsoo.ru/ff0c84ae
pUOOPHI
DIIEKTPUYECKHI TOK B pACTBOPax 1
6 pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [{OK https:/
DJIEKTPOJIUTUYECKAS] JUCCOIUALIHS. m.edsoo.ru/ff0c82ba
DJeKTpoIn3
63 DJIEKTPUYECKUI TOK B razax. bubmuoteka [{OK https:/

CaMocCTOITENbHBIN U

m.edsoo.ru/ff0c84ae
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HECaMOCTOSITCIIbHBIN pa3psia. MoHusI.
IImazma

DneKkTpuuecKkue npuoopsl U

64 YCTPOMCTBA M UX MPAKTUUECKOE 1 bubnuoreka [{OK https://
npumeHenue. [IpaBuna TeXHUKN m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O6o0marmuit ypox 1 bubnmoreka [{OK https://
«INEKTPOTUHAMHUKAY» m.edsoo.ru/ff0c88be
Konrponbnas padora no Teme

66 «2nekrpocraruka. [ToctosHHbIN 1 bubmuoreka [{OK https:/
aeKTpudecKuil ToK. Toku B m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEIAX)

67 PesepBHelii ypok. KonTposiabpHas | bu6nuoreka L{OK https://
pabota 1o Teme "DieKTpoArHAMHKA" m.edso0.ru/ff0c8c56
PesepBHBIil ypok. Q000U ypok bubnuoreka [{OK https://

68 1
1o reMaM 10 knacca m.edsoo.ru/ff0c8fbc

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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