1.J1losicHUTEILHAA 3aAIUCKA

Cmamyc 0oKymenma

PaGouas nporpamma mno ¢usuke 10 KiI. cocraBiaeHa B COOTBeTCTBUM ¢ PDeaepajbHbIM TIOCYIAPCTBEHHBIM
o0pa3oBareJbHBIM cTaHAapTOM: «®Pu3uka» 10-11 kuaaccel (0a30BbIil YypOBEHb) U NPHMMEPHBIX MPOrPaMM MO Y4eOHBIM
npeameraM. @usuka. 10 — 11 kaacesi: — M. : IIpocBemienne, 2010. — 46 ¢. — (CrangapTbl BTOPOro NMOKOJICHHS). , HA OCHOBE
padounx nporpamm no ¢pusuke. 7 — 11 kiaaccol / llox pex. M.JI. KopueBuu. — M. : HJIEKCA, 2012. , Ha 0CHOBe aBTOPCKHX
nporpamm ( aBTopoB A.B.Ilepbimkuna, EM. I'yrauk, I'.Sl. MsaxkumeBa, b.b. byxosuesa, H.H. Corckoro) ¢ yderom
TpedoBanuii ['ocyrapcTBeHHOro 00pa3oBaTe/JIbHOI0 CTAHAAPTA BTOPOI0 MOKOJICHHS.

[Iporpamma COOTBETCTBYET 00pa30BaTEIbHOMY MHUHUMYMY COJEp>KaHUS OCHOBHBIX OOpa3oBaTelIbHBIX NPOrpamMM U
TpeOOBaHUAM K YPOBHIO MIOJIFOTOBKH yUal[uXcsl, O3BOJIAET paboTaTh 0€3 Meperpy3ok B Kiacce C I€TbMU PA3HOT'O YPOBHs OOyUEHHS
U uHTepeca K ¢usuke. OHa 1Mo3BOJsEeT CHOPMHUPOBATH Yy yUAIIMXCS JAOCTATOYHO MIMPOKOE Mpe/cTaBiieHne 0 GU3HUEeCKOW KapTUHE
MUpa.

Pabouas ImporpaMma KOHKPCTH3UPYCT COACPKAHUC IIPCAMCTHBIX TCM O6pa30BaTCHBHOFO CTaHdapTa U A4CT PACIpPCACICHUC
y‘{€6HI>IX 4aCcoB 110 pasaciiaM Kypca 10 xmacca ¢ YU4CTOM MCK MNPCAMCTHBIX CB}IBGﬁ, BO3pPAaCTHBIX 0COOCHHOCTEH YHaliuxcs,

OIIpCaACIIACT MUHHMAaJIbHBIN Ha6op OIIBITOB, ACMOHCTPHUPYCMBIX YUUTCIICM B KJIACCC U Ha60paT0pHLIX, BBITIOJTHACMBIX YUAIITUMHCA.

Pabouas npozcpamma 6blnoJjinsient 08e OCHOBHbIE d)VHKI/{uu.'

° NudopmannonHo-MmeToaudeckasi GyHKIUS TO03BOJISET MOTYUYUTh MPEICTABICHUE O IENISIX, COAep KaHUH, 00IIIeH
CTpaTeruu 0Oy4eHHUsI, BOCIIUTAHUS U PA3BUTHUS yUalTUXCs CPEICTBAMU YU€OHOTO TIpeAMeTa (Pu3nKa.
o Opranu3anMoOHHO-IVIAHUPYOIIAs (PYHKIUSI IPEAYyCMATPUBAET BBIJCICHUE STANIOB 00YYCHHUS, CTPYKTYPUPOBAHUE

y4eOHOTO MaTepualia, ONpeIeJICHUE €T0 KOTHUYECTBEHHBIX M KAYECTBEHHBIX XapaKTEPUCTUK HA KaXJIOM U3 3TAMOB, B TOM YHUCIIE JJIS
COAEPKATEIBHOrO HAIIOJHEHUS IIPOMEKYTOYHOM aTTECTALIMN YUAIUXCS.
[

B ocnose nocmpoenus npoepavmul aedxcam NPUHUHUNBI: ¢AMHCTBA, IPEEMCTBEHHOCTH, BADMATUBHOCTH, BbIJACJICHHS
MOHATHUHHOIO SAPa, AeATEJbHOI0 IM0AX0/1a, IPOEKTUPOBAHUSA U CUCTEMHOCTH.

Cmpykmypa 0OKymMeHma

Pabouas nmporpaMmma BKJIIOUAET JIECITh Pa3/eioB:



ITosscHUTENBHYIO 3AIIUCKY

OO61ast XxapakTepuCTHKa y4eOHOro IpeIMeTa

I'paduk peanuzanuu padboueii nporpammsl o pusuke 10 kaace

OcHOBHOE cofep:KaHue MPOrpaMMBbl

VY4eOHble KOMIIETEHIIUU U CIIOCOOBI IESITEIbHOCTH

TpebGoBaHus K ypOBHIO IOJATOTOBKM BbIMyckHUKal0 kimacca

Pe3ynbpTaThl OCBOEHUS Kypca (JIMYHOCTHBIE, METONIPEAMETHBIE, TPEAMETHbIE)

Cucrema OLEHKH

. Y4eOHO — METOIUYECKUN KOMILJIEKT

10 KanengapHo — TemaTrueckoe MjIaHUPOBAHUE B KOTOPOE BKIIIOUYEHBI: KOJIBI 3JIEMEHTOB CO/ICPKAHUSI KOHTPOJIBHO —
U3MEPUTETBHBIX MAaTEPUATIOB U IPOBEPSAEMbBIX YMEHUN KOHTPOJIbHO — U3MEpUTENbHBIX MaTepuanoB EI'D nns 10-11 kiaccoB Ha
Ka)KJIOM YpPOKe, OCHOBHBIEC BU/IbI ACSATEIBHOCTH YU€HHKA ( Ha YPOBHE YUEOHBIX JIEUCTBHI) IO BCEM TeMaM Kypca (PU3UKH,
TpeOOBaHUs K YPOBHIO MOATOTOBKH 00YYAIOIIMXCS HA KaXKIOM YPOKE, BU KOHTPOJIS U U3MEPUTENH, JOMAIIIHEE 3a/1aHie Ha
KXl YPOK; Me1aroruyeckue CPeACTBa U 1eJIM Ha KA/ bl YPOK, MPUOOpETEHHbIE KOMIETEHIIUN yYallnXxcs, 000py10BaHNe
U IUJIaKTUYECKUE MaTepualibl Ha KaXIbIH YPOK.

CoNoOk~WNE

2.00wan xapakmepucmuka yuedHo20 npedmema

du3nka Kak Hayka o HambOoJjee oOUIMX 3aKOHAX MPHUPOJIbI, BBICTyNAss B KadyecTBe Y4YEOHOro MpeameTa B IIKOJIE, BHOCUT
CYLIECTBEHHBIN BKJIaJ B CHUCTeMY 3HaHUU 00 okpyxkawmem wmupe. LkonpHBI Kypc (QU3MKH — CHCTEMOOOpA3yIOIMUM IS
€CTECTBEHHO-HAYYHBIX YYE€OHBIX TMPEIMETOB, TMOCKOJbKY (PU3NYECKHE 3aKOHBI JIE)KaT B OCHOBE COJACpP)KAaHUS KypCOB XHMUH,
Oouosioruu, reorpaduu U aACTPOHOMHUHU.

Nzyyenne pusuku siBnseTcs HEOOXOAUMBIM HE TOJIBKO JJIS OBJIAJICHUS OCHOBAMH OJHOW M3 €CTECTBEHHBIX HAYK, SBIISIOMICHCS
KOMITOHCHTOW COBPEMEHHOM KYJIbTYphl. be3 3HaHusS (QU3MKM B €€ HCTOPUYECKOM PA3BUTHH YEJOBEK HE IONMET HCTOPHIO
dbopMupoBaHUS APYTUX COCTABISIONIMX COBPEMEHHOW KyNIbTypbl. M3ydeHue ¢Gu3MKU HEOOXOAMMO YEIOBEKY s (popMUpOBaHUS
MUPOTIOHUMAHUSA, JIsl pa3BUTHUSI HAYYHOTO CITOCO0A MBIIICHUS.

s pemiennst 3amad  GOpMHUPOBAHUS OCHOB HAyYHOTO MHPOBO33PEHHUsSI, PAa3BUTHUS HHTEIIEKTYaTbHBIX CIIOCOOHOCTEH U
MMO3HABATEIFHBIX HHTEPECOB MIKOJILHUKOB B IIPOIIecCce M3ydeHUs (PU3NKN OCHOBHOE BHUMAHHUE CJIEAYET YACIATh HE Tiepeiade CyMMbI
TOTOBBIX 3HAHWW, a 3HAKOMCTBY C METOJAMH HAay4YHOTO TO3HAHHUS OKPYXAIOMIErO0 MHUpa, MOCTAHOBKE MpOoOsieM, TpeOyrOmHX OT
YYAIIUXCSI CAMOCTOSITEIbHOM AESATEILHOCTH 10 UX Pa3pPEIICHUIO.

LlenHOCTHBIE OPUEHTHUPHI Kypca (GU3UKHA pacCCMATPUBAIOTCA KaK (HOPMUPOBAHKE YBAKUTEIHLHOTO OTHOIICHUS K CO3UIATEIHHON U
TBOPYECKOU AESATEIbHOCTH, TOHUMAHUS HEOO0XOAUMOCTH 3(PPEKTUBHOTO M 0€30MaCHOI0 MCIOJIB30BAHUS PA3TUUYHBIX TEXHUYECKHUX
YCTPOMCTB, CO3HATEILHOrO BbIOOpa Oy1ymiel mpodecCuOHaNbHON JeATeTbHOCTH.




Kypc ¢usuku obmagaeT BO3MOKHOCTBIO A (DOPMUPOBAHHUS KOMMYHUKATUBHBIX LEHHOCTEH, OCHOBY KOTOPBIX COCTaBIISIOT
npouecc OOIIEeHHs] , TpaMOTHAasl peyb, a LIEHHOCTHBIE OPUEHTHPHI HAIPaBJICHbl HAa BOCIUTAaHUE y OOYYaIOIIMXCSA MPABUIBLHOTO
UCIIOJIb30BaHUSl (PU3NYECKOH TEPMHUHOJIOTMH, MOTPEOHOCTH BECTH JUAJOr, BBICIYLIMBATh MHEHHE ONIOHEHTOB, y4acTBOBATh B
JUCKYCCUH, CIOCOOHOCTU OTKPBITO BBIPAXKATh U apPTYMEHTUPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHHUS

Henamu uzyuenus gpuzuxu 6 cpeoneil ( NOJIHOU) WIKOJ1E ABIAIOMCA.

- (hopmupoBaHue y oOy4aromuxcss yMEHUsI BUACTh U TTOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAYMUMOCTh (PU3MUECKOTO 3HAHUS IS
KaXJIOTO 4YeJIOBEKa, HE3aBUCHUMO OT €ro MnpodeCCHOHAILHOU JeATeNbHOCTH; YMEHUM pa3nudaTh ¢GakThl U oleHkH. CpaBHHUBATH
OIICHOYHBIE BBIBOJIbI, BHJIETh WX CBSI3b C KPUTEPUSMHU OIICHOK U CBSI3b KPUTEPHUEB C OMPEACICHHOM CHUCTEMOW IIEHHOCTEH,
dbopmynupoBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UITHUIO;

- (QopmupoBaHHUE Y 00yYaIOMIUXCS I[ETOCTHOTO MPEICTABICHUS O POJid (PU3UKHU B CO3IaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpPa; YMEHHUS OOBIACHATH OOBEKTHI W TIPOILIECCHI OKpYXKarolied JAEHCTBUTEIBHOCTH — TPUPOJHON, COIHAIBHOM,
KyJIbTYPHOM, TEXHUUECKOM CPEJIbl, UCTIOIB3YS JJIsl TOTO (DU3NYECKUE 3HAHMS;

- mproOpeTeHrne 00yJaroIUMHUCS OIbITAa pa3HOOOPA3HOM JESATEILHOCTH, ONbITA MMO3HAHUS U CAMOIIO3HAHUS;, KIIFOUEBBIX HABBIKOB (
KJTFOUEBBIX KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHUE /IS PA3TMYHBIX BUJIOB JICSITEILHOCTH,- HABBIKOB PEIICHUS MPOOIIEM,
NPUHSATHS PEIICHHUM, TTOWCKa, aHaiau3a U o0pabOTKM MH(pOpMAIMH, KOMMYHUKATUBHBIX HABBHIKOB, HABBIKOB M3MEPEHUMN, HABBIKOB
COTpyAHUYECTBA, 3PHEKTUBHOTO M 6€30MACHOTO UCTIOIB30BAHUS PA3IMUHBIX TEXHUYECKUX YCTPOUCTB;

- OBJIAJICHHWE CUCTEMOW HAayYHBIX 3HAHHH O (PU3UYECKUX CBOMCTBAX OKPYKAIOIIETO MUpPa, 00 OCHOBHBIX (PU3MUECKUX 3aKOHAX U O
CIoco0ax MX MCII0JIb30BaHUS B IIOBCEIHEBHOM JKHU3HH.

Hocmudicenue ymux yenei odecneuugaemcs peuieHuem ciedyruiux 3axa4:

- 3HaKOMCTBO YYAaILIUXCS C MEeMOOOM HAYYHO20 NOZHAHUSL U MEMOOAMU UCCAe008aHUs OOBEKTOB U SIBICHUHN MPUPOJIBI;

- MpuoOpeTeHne ydYaluMUCS 3HAHUW O MEXaHWYECKHX, TETUIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SIBICHUHU, (PU3MYECKUX
BEJINYMHAX, XapAKTEPU3YIOIINX 3TU SIBJICHUS,

- (dopMHpOBaHUE Yy YyYaIIUXCS VYMeHull Habaooams TPUPOIHBIC SIBICHUS W BbINOJIHAMb ONbIMbL, JTA00pATOpHBIE PadOTHI U
IKCNEePUMEHMAIbHble UCCIe008aHUsL C UCTIONB30BAHIEM U3MEPUTENIBHBIX PUOOPOB, UWUPOKO NPUMEHAEMBIX 8 NPAKMUYECKOU HCUSHU;

- OBJIQJICHUE YYAIIUMUCS TAKUMU OOWEHAYUHbIMU NOHAMUAMU, KAK TPUPOJHOE SIBICHUE, IMAUPUYECKU YCIMAHOBNIEHHbIU hakm,
npobema, meopemuiecKuii 8b1600, pe3yibmam IKCHePUMEHMATIbHOU NPOBEPKU,

- TOHMMAaHUE YYAIIMMHCS OTIUYMA HAYYHBIX JTaHHBIX OT HEMPOBEPEHHOW HH(OpMAIUU, TEHHOCTH HAYKU YO081eMBOPEHUs]
OBLIMOBHIX , NPOU3BOOHBIX U KYIbMYPHLIX NOMPeOHOCMell Yel08eKa

VYyebnast mporpamma 10 kimacca paccuutana Ha 68 wacoB , o 2 yaca B Heaeso. Kypc 3aBepuiaercsi MTOTOBBIM TeCTOM,
COCTaBJICHHBIM COTJIACHO TPEOOBAHUSM YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB CpeJAHEH ( OJHOM) IIKOJbI



3.Fpad)ul< peanuzauuu padoueii npozpammsvl ho puzuxe 10 knacca

B TOoM umnciie Ha

IIpumepHoe KoJIMYeCTBO

arTa
Ne Bcero A CaMOCTOSITeTbHBIX PadoT,
/ HaumeHoBaHme pa3fiesioB u TeM KOHTP.
wn 4acoB | YpokH JlaGopaTopHbIe padoThI KonTpoJsbHbIe paboThI aGor TeCTOB, 32a4€eTOB U (u3.
P AUKTAHTOB Y4YaIlMXCst
BBenenue(1 yac)
0 0
1 Beenenue 1 1 0
Mexanuka ( 24 yaca)
8 0 1
2 Kunematuka 9 - KonTponbnas padora Nel 3
« Kunemarunka»
3 JuHaMuka 8 8 0 0 3
5 1 1
Ne 1 « M3ydenne 3akoHa COXpaHEHHS 3
4 3aKOHBI COXpaHEHUS 7 ya . P Konrporbias padora Ne2
MEXaHUYECKOH SHEPTUID « JluHaMuka. 3aKOHBI COXpaHEHHUS B
MeXaHHKe»
Modgekynsipaas ¢pusuka. Tepmonunamuka ( 20 yacoB)
OCHOBBI MOJIEKYIISIPHO —
5 CYIIp 6 6 0 0 2
KUHETHYECKOH TeOpUH
Temmnepartypa. DHEprus TEIIOBOIO
6 Parypa. JHep 2 2 0 0 1
JBIKEHHUS MOJIEKYIL.
1 1 0
YpaBHEHUE COCTOSHUS UACATIBHOTO
7 2 Ne2 « OmbiTHasI TPOBEpKA 3aKOHA 1
ra3a. ['a30Bble 3aKOHbI o -
T'eii - JIroccaka»
8 B3auMHbIe IpeBpalLieHUs] )KUIKOCTEH 3 3 0 0 1
u ra3oB. TBepable Tena.
9 OCHOBBI TepMOJIMHAMHUKH 7 6 0 1
KonTponbhas padora Ne3 2
10 « MonekymsapHas ¢usnka. OCHOBBI
TEPMOIHHAMUKI»
OcHOBBI 1eKTpoauHaMuKku( 22 yaca)
1 DJIeKTpOCTATHKA. 9 9 0 0 3
2 1
Ne 3 « M3yduenne nociegoBaTeIbHOTO
1 MapaJuIeNIbHOTO COSTMHEHUS
P 8 KonrponbHas pabora Ned 2
12 3aKOHBI TOCTOSIHHOTO TOKAa 8 5 TIPOBOJHUKOBY
« 3aKOHBI TOCTOSTHHOT'O TOKa»
Ned « Usmepenne D/1C u
BHYTPEHHETO CONPOTHBIICHUS
HCTOYHHMKA TOKa»
13 DJIEKTPUYECKHH TOK B Pa3INIHBIX 6 5 Hrorosas koHTponbHas padora B popme EI'D
cpenax 3a kypc 10 xnacca
Hroro 68 u 59 4 5 21




4.0cnosnoe cooepIHcanue npozpammol

Hay4Hblii MeTOA MO3HAHUS IPUPOIBL.

®duszrka — GpyHaaMeHTalIbHAs HayKa o npupoze. HayuHslil MeTo mo3HaHUS.

Metonbl HayyHOro HCCIEIOBaHUS (PU3NYECKUX SBICHUN. OKCIEPUMEHT W TEOpUs B MPOIECCe MO3HAHUS TPHUPOIBI.
[lorpemnoctu u3mepenust ¢puznueckux BenuyuH. Hayunbele runoressl. Mogenu ¢usmdeckux siBaeHuidl. Ou3nyeckue 3aKOHBI U
Teopuu. ['paHuIBl NPUMEHUMOCTU (PU3UUYECKUX 3aKOHOB. Puznueckas kapTuHa mupa. OTKpbITUSA B (pU3MKEe — OCHOBA Iporpecca B
TEXHUKE U TEXHOJIOTMHU IPOU3BOJICTBA.

MexaHnuka

Cuctema oTcueTra . CKaIsIpHbIE M BEKTOpPHbIE (UBUYECKHE BEIMYMHBI. MeXaHHMYecKOe JBUKEHHWE U €ro BHUJIBI.
OTHOCUTENTHFHOCTh MEXaHWYECKOTO JBIKCHUS. MTHOBEHHass CKOPOCTh. YCKopeHue. PaBHOyCKOpeHHOE IBIKEHHE. [[BIKeHHE IO
OKPY>KHOCTH C TMIOCTOSIHHOM 110 MOJTYJIFO CKOPOCThIO. [IpUHIIMTT OTHOCUTENBHOCTH [ anmues.

Macca u cuna. 3akoHbl auHamMuku. CriocoObl u3MepeHus cuil. MHepruaabHble CHUCTEMBI OTCUETAa. 3aKOH BCEMHUPHOTO
TATOTCHUS.

3aKkoH coxpaHeHusi uMmItyinbca. Kunetndeckas sHeprusi u padota. [loTeHluanbHass Heprus Tejla B I'PaBUTAIIMOHHOM TOJE.
[loTennuanbHas sHEprust ynpyro aehopMUPOBAHHOTO Tella. 3aKOH COXPAHEHHS] MEXaHHUUECKOU SHEPTUU

Jlabopamopnuvle pabomul
N3yuyeHne 3akoHa COXpAHEHUSI MEXaHUYECKOW SHEPTUU

Jemoucmpavuuu
- 3aBHCHUMOCTH TPACKTOPHUH OT BBIOOpPA CUCTEMBI OTCUETA
- MaJICHUE TEJ B BO3JIyXE U BaKyyMe
- SIBJICHUE UHEPLIU
- U3MEPEHUE CHUII
- CIIOKEHHUE CHUJI
- 3aBHCHMOCTbH CHJIBI YIIPYT'OCTH OT JiepopMariuu
- PEaKTUBHOE JBUXCHUE
- TIepexo/I MOTSHIINATBHOW SHEPTUH B KHHETHUYECKYIO U 00paTHO.




Monexkyasipaas pusuka

MonekyIapHO — KHHETHYECKask TEOPUs CTPOCHHUSI BEILIECTBA U €€ DKCIIEPUMEHTAIbHbIE OCHOBAHMS.

AOGcomoTHas TeMiiepaTypa. Y paBHEHUE COCTOSIHUSA U€aIbHOTO rasa.

CBs13b cpeiHE KHHETUYECKON SHEPI MU TEIIOBOTO ABMKEHHS MOJIEKYJI C aDCOIIOTHOM TeMnepaTypoil.

CrpoeHnue KUaKoCTeW U TBEPIBIX TEIL.

Buytpennss suepruss . Pabora u Temomepenadya Kak ~— COCOObI U3MEHEHUsS BHYTpeHHeW sHepruu. llepBwiii 3akoH
TEpMOJMHAMUKHU. [I[pUHINIIBI AEHCTBUS TEMIOBBIX MalIUH. [Ipo6aeMbl TEMI03HEPTETUKU U OXpaHa OKPYKAIOUIEH CpeIbl.

JlabopamopHvie pabomui
OmneiTHas npoBepka 3akoHa ['el - Jlroccaka.

Jlemoncmpayuu
- MeXaHu4ecKasi MOJIelIb OpOYHOBCKOTO JBHYKEHUS
- W3MEpEeHUe JaBJICHUs Ta3a C U3BMEHEHHUEM TeMIIepaTyphbl MPH MOCTOSHHOM O0BbEeMe.
- W3MEHEHHEe 00beMa rasa ¢ I3BMEHEHHUEM TEMIIePaTypPhI MPU MOCTOSHHOM JIaBIICHHHU
- W3MEHEeHHe o0beMa rasa ¢ I3BMEHEHHUEM JIaBJICHHS TIPH TIOCTOSTHHOM TeMIepaType
- YCTpOMCTBO TMTPOMETPA U TICUXPOMETPA .
- KpUCTANTHYECKUE U aMOpQHBIE Tea.
- MOJEJIM TEIUIOBBIX JIBUTATEICH.

JJIEKTPOAUHAMHUKA

DNeMEeHTapHbIN IEKTPUUECKUH 3aps. 3aKOH COXpaHEHUs AJIEKTPUUECKOro 3apsaaa. 3akoH KynoHa. DnekTpuyeckoe mnosie.
Pa3nocTh noteHnnanoB. ICTOYHUKY MOCTOSIHHOTO TOKA. DJNEKTPOABUKYIIAS cuia. 3akoH OMa JJ1s TOTHOM 3J1€KTPUYECKOU LIETH.
DNEeKTpUUECKU TOK B METaJNIaX, ANEKTPOIUTAX, ra3ax u Bakyyme. [lonynpoBogHuKy.

Iemoncmpayuu

AJIEKTPU3AIUS TEJl

AJIEKTPOMET]P

SHEPrus 3apsHKEHHOTO KOHAEH CaTopa
3JIEKTPOU3MEPUTETBHBIE TPUOOPHI




Jlabopamophuvie pabomol
N3ydenne mocaeaoBaTeIbHOTO U NapalIeIbHOTO COSAMHEHHS TTPOBOHUKOB.
Nzmepenne DJIC 1 BHYTPEHHETO COTIPOTUBIICHUS NCTOYHHUKA TOKA

JKcnepuMeHTaANbHasA (U3UKA.
OnBIThL, WITIOCTPUPYIOLIAE U3yYaEMBIE SIBJICHHUS.

Bo3Mo:KHBIE MCC/IeI0BATENbCKHE TPOEKTHI!

3aauu o KUHEMaTHKe U3 KU3HU, « HeoObIuHbIi yueHslid pusuk», cTopus OTKpPBHITHS 3aKOHOB JUHAMUKHA HAa OCHOBE
acTpoHOMHUYeCcKuX HaOmoaeHui, Cuia TpeHus: B Moeil sxu3Hu, M3roroButh Mojenu OpoyHOBCKOTo ABMXKeHUs, M3roToBUTH MoieU
10 CTPOEHHUIO BELECTB, TemnepaTypa )KUBBIX OPraHU3MOB, MI3roTOBUTH MOJENN KPUCTAIIOB,

CoBpemeHHasi SHEpreTuKa U MepcreKkTUBhI ee pa3Butus, [lomynpoBoaHuKy, ux npouwioe u Oyaymiee, u3nka B 4€JIOBEUECKOM TEJIE,
Poccuiickue naypeatst HoGeneBckoit mpemuu B obnactu ¢pusnku, Ousnka B 3arajkax.

5.Yueonwvie komnemenuuu u cnocodovl deamenvnocmu

Padouasn mporpamma mpeaycMaTpuBaerT (OPMHPOBAHME Yy IIKOJHLHHUKOB 00IIe Y4eOHBIX YMEHHil ¥ HABBIKOB,
YHHUBEPCAJbHBIX CIIOCO00B JAeATEJILHOCTH M KJIIUYEBbIX KoMneTeHInid. [IpuoprureramMu /Uil MIKOJIBHOTO Kypca (PU3MKH Ha STare
OCHOBHOTO 00111eT0 00pa30BaHUs SBISIOTCS:

Ilo3nasamenvnasa oeamerbHOCMb:

® WCIIOJIb30BAaHUE [IJISi TO3HAHUS OKPYKAIOMIETO MHpa pPa3IMYHBIX €CTECTBEHHOHAYYHBIX METOJOB: HaOIIOJCHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIECIINPOBAHUE;

e (opmupoBaHue yMEHUN pa3nu4aTh (PaKThl, TUIIOTE3bI, MPUYUHBI, CJICACTBHS, T0KA3aTEIHCTBA, 3aKOHBI, TEOPHH;

® OBJIAJICHHUE aJICKBATHBIMU CIIOCOOAMH PEIICHUS TEOPETUICCKUX M DKCTICPUMEHTAIBHBIX 3a/1a4;

® TMPUOOPETEHHE OIbITAa BHIIBMKCHHS THUIOTE3 MJIsi OOBSICHEHHS M3BECTHBIX (PAKTOB W HKCICPUMEHTATHHOW MPOBEPKHU
BBIJIBUTAEMBIX THUITOTE3.

HuopmauuoHHO-KOMMYHUKAMUBHASA 0eAMEIbHOCHLD




v

® BJIAJCHHC MOHOJIOTHYECKOU U HH&HOFH‘IGCKOﬁ pPEYbIO, Pa3BUTHUC CIIOCOOHOCTH MOHMMATh TOYKY 3pCHUA CO6CC€I[HI/IKa 151
IIPpHU3HAaBaTh ITPaBO HAa NHOC MHCHHUC,
¢ JCIIOJB30BAaHUC I PCHICHHSA ITO3HABATCIbHBIX 1 KOMMYHUKATHUBHBIX 3a/1a4 Pa3JINYHbIX HCTOYHUKOB HH(i)OpMaI_[I/II/I.

Pedhnexcuenasn oeasmenvnocms:

® BJIAJICHUE HAaBBIKAMU KOHTPOJIS U OLICHKH CBOEH JEATEIIBHOCTH, YMEHUEM IPEIBUIETh BO3MOKHBIE PE3YJIBTATHI CBOMX
JICUCTBUH:
e oOpraHuzanus y4yeOHOW JEesATENbHOCTU: MOCTAHOBKA IIEJIM, TUIAHUPOBAHUE, OMpEEICHUE ONTUMAIBLHOTO COOTHOILIEHUS
LEIU U CPEACTB.
BpipadoTka KOMIIETEHIMA:

Ooueobpazoseameivbriplx, 3SHAHNEBO - MPEAMETHBIX ( YUeOHO - MO3HAaBaTENbHAsl M MHPOpMAIIMOHHA KOMIIETCHIIHS)
CaMOCTOSITEJTbHO W MOTHMBHPOBAHHO OPraHW30BBIBATH CBOIO IM0O3HABATEJBbHYIO ACATEILHOCTH (OT TMOCTAHOBKHU IIEIU J0
MOJIYYEHUS U OIEHKHU PEe3ysIbTaTa);

UCITIOJIB30BaTh 3JIEMEHThI MPUUUHHO-CIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAIIBHOTO aHajiu3a, ONPEeesTh CYITHOCTHBIC
XapaKTePUCTUKU HM3y4aeMoOro O0O0BEKTa, pa3BEPHYTO OOOCHOBBIBATH CYXJCHHWS, JlaBaTh OIpEJETIeHUs, TMPUBOINTH
JIOKa3aTeIbCTBA;

UCIIONIB30BaTh MYJBTH MEAUNHBIC PECYpPChl M KOMIIBIOTEPHBIC TEXHOJOTHUU JJIsi 00pabOTKH, Mepeaadu, MaTe MaTH3aIiH
uH(dOpMaINH, MPE3EHTAIUH PE3yJbTaTOB MO3HABATEIILHON M IPAKTUYECKOM JIeATEILHOCTH;

OIICHUBAaTh W KOPPEKTUPOBATh CBOE IIOBEJICHHE B OKPYXKAIOIIEH cpelie, BBINOJIHITh DSKOJOTHYECKHE TpeOOBaHUS B
MNPAKTHYECKOM JIEATEIIbHOCTH U MMOBCEIHEBHOW KU3HHU.

nPEeOMEHHO-0OPUCHMUDOBAHHBIX, PENPOOVKHUBHO — 0eAMEe1bHOCMHBIX(COUUAIbHO — MPY008aAs U KOMNEem eHU U

JUUYHOCMHO20 CAMOCo6epUIeHcnmeo6anun

v IIOHUMATb BO3PACTAIOIIYIO POJIb HAYKH, YCHIICHHUC B3dAMMOCBA3HW U B3AUMHOI'O BJIMAHWSA HAYKH U TCXHHUKH, ITPCBPAIICHUC HAYKHU

B HEMOCPEICTBEHHYIO TPOU3BOAUTEIBHYIO CHITY OOIIECTBA;

v/ 0CO3HaABaTh B3aUMOJIEHCTBHE YEIOBEKA C OKPYKAOIIEH CPeIoif, BO3SMOKHOCTH U CIIOCOOBI OXPaHbI IPUPOJIBL;
v/ pasBUBATh MO3HABATEJIbHBIE HHTEPECH M HHTEJLIEKTYaIbHBIE CIIOCOOHOCTH B IIPOLIECCE CAMOCTOSTEIBHOIO IIPHOOPETEHUS

(1)I/I3I/I‘-IGCKI/IX 3HAHMU C UCMHOJb30BAHUEM Pa3IUNYHBIX HCTOYHHNKOB I/IH(I)OpMaI_[I/II/I, B TOM 4YHCJIC KOMIIBIOTCPHBIX;



v' BOCITUTBHIBATH YOCIKIEHHOCTD B IO3UTHBHON PO (GM3HKH B )KM3HU COBPEMEHHOTO OOIIECTBA, TOHUMAHUE MTEPCIIEKTHB
Pa3BUTHUS JHEPTETUKH, TPAHCIIOPTA, CPEACTB CBSI3H U JIP.;

v’ OBIAJEBaTh YMEHUSIMH IPUMEHATH MTOJTyUCHHBIC 3HAHUS IS OOBSICHEHHS Pa3HOOOPa3HBIX (DU3MUCCKUX SBICHHUIA;

v/ [IPUMEHSATH MOJyYCHHBIC 3HAHKS U YMEHHUS JJIs 0€30IIaCHOTO UCIIOJIL30BAHMS BENIECTB U MEXAHU3MOB B OBITY, CEIECKOM
XO35IMCTBE U IPOU3BOJCTBE, PEIICHUS IPAKTUYECKHUX 3a7a4 B IOBCETHEBHOM JKU3HHU, NPEAYIPEKACHUS SBICHUN, HAHOCAIINX
BpEJ 3J0POBBIO YEIOBEKA U OKPYXKAIOLIEH Cpere.

Hennocmno — cmoici1060u, 00WEKYIbMYPHOU U KOMMYHUKAMUBHOUL

v/ IOHUMATh IIEHHOCTHBIC OPHEHTAIINH YYEHHUKA, €T0 CIIOCOOHOCTh BHIETh U TIOHUMATh OKPYKAFOIHHA MUP

v/ yMeHHe yUeHHKa BEIOUPATH IIEJIEBbIE U CMBICIIOBBIE YCTAHOBKH Il CBOMX JICUCTBUM U TIOCTYITKOB

v" TIprnoGpeTeHue OnbITa OCBOCHHS YYEHHKOM HAyYHON KapTUHBI MUpa

v' OJajieHue crocobamMmu B3aMMOJIEUCTBUS ¢ OKPYKAIOIIMMH M yIaJ€HHBIMH JIFOJBMH U COOBITHSIMH, YMEHHE 3a]1aBaTh BOIIPOC
Y BECTU JIUCKYCCHIO, BIIAJICHUE PA3HBIMU COLUAIBHBIMU POJISIMU B KOJUJIEKTUBE

6. Tpebosanusa K ypoeHi0 n0020MOBKU 8blNYCKHUKA 10-20 Kknacca

B pezynomame uzyuenus d)u3ui<u YVUYEHUK 10 knacca donorcen:

3HATH/MOHUMATh:

Cmbicn nonamuii. usnyeckoe sBieHHE, (U3MUECKas BEIUYWHA, MOJENb, TUIOTE3a, (GU3MUECKH 3aKOH, TEOpHUS, MPUHIIMII,
NOCTYJIAT, MPOCTPAHCTBO, BPEMSI, BEIIECTBO, B3aUMOJICHCTBUE, NHEPLUAIIbHAS CHUCTEMA OTCYETa, MAaTEpUAJIbHASL TOYKA, HJICAIbHBIM
ras, 3JICKTPOMarHuTHOE T0JIE;

Cmbicn ¢pusuyeckux eenuuuH. MyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca, IJIOTHOCTh, CHUJIA, JaBIICHHE, MUMITYJIbC,
paboTa, MOIIHOCTh , KHHETUYECKAst SHEPTUsI, MOTCHITHAIbHAS SHEPTHsI, KOADPUITUEHT MOJIE3HOTO JACHCTBHUSA, MOMEHT CHJIBI, TIEPUOI,
94acToTa, aMIUTUTy/la KOJIeOaHWW, NJIMHA BOJHBI, BHYTPCHHSSI JHEPTUsA, y[eidbHas TEIJIoTa MapooOpa3oBaHMs, yAelbHAs TETUIOTa
IJIABJICHUS, YJeNbHAsl TEIJIoTa CrOpaHMsi, TeMmImeparypa, aOCOJIOTHas TeMIleparypa, CpeAHsis KUHETHYeCKas JHEPrusi YacTHIL
BEIIECTBA, KOJIMYECTBO TEIUJIOTHI, YAEIbHAS TEIUIOEMKOCTbh, BIIAJKHOCTh BO3/1yXa, JJIEKTPUUYECKUU 3apsjl, CHUJIA JIEKTPUUECKOTO TOKA,
AIIEKTPUUECKOE HAMPSHKEHUE, DSJCKTPUYECKOE COMPOTHBICHHE, pad0oTa W MOIIHOCTh JJIEKTPHYECKOTO TOKA, HANPSKEHHOCTH
3JIEKTPUYECKOTO OIS, PA3HOCTh MMOTEHIIMAIIOB, JIEKTPOEMKOCTb, SHEPTHS JIIEKTPUUECKOrO TOJIS, SIEKTPOABUKYIIAS CHIIA.



Cmbicn puzuueckux 3aK0H08, NPUHYUNOG, NOCHYJIAMOE. TIPUHIUIII CYNIEPIIO3UIIMM U OTHOCUTENBHOCTH, 3aKOH [lackans, 3akoH
Apxumena, 3aKOHbl AMHAMUKUA HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOH COXPAHEHHSI UMITYJIbCA U MEXAaHUYECKOW >HEpruu,
3aKOH COXPaHEHHUs SHEPIHH B TEIIOBBIX MPOIECCaX , 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPaHEHUS 3JIEKTPUUYECKOro 3apaaa, 3akoH Oma
JUIsL ydacTKa 3JeKTpuyeckoi menu, 3akoH Jlxoyns — JleHua, 3akon ['yka, OCHOBHOE ypaBHEHHWE KHHETHUYECKOM TEOpPUHU Ta30B,
YpaBHEHHE COCTOSIHUSI HJealbHOro rasa, 3akoH Kynona, 3akoH Oma i MOJHOW LIENH, OCHOBHBIE IOJIOKEHHUS H3yYaeMbIX
(du3nUecKrX TEOpU U UX POJib B POPMUPOBAHUHU HAYYHOTO MUPOBO33PEHUS

YMeTh OHMCHLIBATD H O0bLSICHATD:

- (u3uueckue seneHun: PaBHOMEPHOE NPSMOJUHENHOE IBUXKEHHE, PABHOYCKOPEHHOE MNPSIMOJMHENHOE ABWKEHUE, Tepenady
JABJICHUSI JKUJKOCTSMU M Tra3amMu, IulaBaHue Tel, aud@y3uto, TEMIoNpOBOJHOCTh, KOHBEKIIMIO,  M3JIyY€HHE, HCIapeHHeE,
KOHJEHCALMIO, KUIICHUE, TUIABJICHUE, KPUCTAUIM3ALUI0, JJIEKTPU3ALMIO TEJ, B3aUMOJICUCTBUE JJIEKTPUUYECKHUX 3apsSJ0B, TEILUIOBOE
JICUCTBUE TOKA,

- (huzuueckue saenenusa u ceolucmea mes: IBWKEHUE HEOECHBIX TEJI U HUCKYCCTBEHHBIX CITyTHHKOB 3€MJIM, CBOWMCTBA Tra3oB,
KUJIKOCTEN U TBEPIBIX TEI;

- pe3ynbmamol IKCHEPUMEHM08: HE3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO MaJICHUSI OT MacChl MaIaroIIero Tejia, HarpeBaHue rasa
pu ero OBICTPOM CXKATHUHU OXJIAKICHHUE MPH OBICTPOM PaCHIMPEHUH, MOBBINICHUE JAaBJICHUS ra3a IMPH €ro HarpeBaHUHU B 3aKPHITOM
cocyqie, OpOYHOBCKOE MBHKEHHE, AJICKTPU3AIMI0O TeJl MPU WX KOHTAKTE, 3aBUCUMOCTb CONPOTHBJICHHUS IOJIYyHIPOBOJHUKOB OT
TEMIIEPATypPbl U OCBEIICHUS,

- ¢hynoamenmanvHvle onvimsl, OKa3bIBAIOIINE CYIIECTBEHHOE BIUSHIE HAa pa3BUTHE (DU3UKHU;

- npueOOUmMs NpUMeEpsbl NPAKMUYECKO20 NPUMEHEHUA (Qu3uvecKux 3HAHUI: 3aKOHOB MEXAaHUKH, TEPMOJAWHAMHUKHU U
BJICKTPOJVHAMUKH B SHEPTETHUKE;

- onpedensamsb xapakmep puzuueckozo npoyecca 1o rpaduky, Tadnuie u hopmyie;

- OMaAUYamep ZUNOME3bl OM HAYYHBIX MeoPUll, 0e1amb 6b1600bl HA OCHOBE SKCIIEPUMEHTAIIbHBIX TaHHBIX, IPUBOJIUTH IIPUMEPHI,
MMOKA3bIBAOIIIKE, YTO: HAOJIOICHUE U DKCIICPUMEHT SIBJISIOTCS OCHOBOM TSI BBIIBHOKCHUS THIIOTE3 M TEOPHH, MTO3BOJISIIOT IIPOBEPUTH
HCTUHHOCTHh TEOPETHYCCKUX BBIBOJOB, (PU3MUECKasT TCOPHS Ja€T BO3MOKHOCTh OOBSICHATHh M3BECTHBIC SIBIICHUS MPUPOJIBI M HAYIHBIC
(baKThI, MpeCKa3bIBATh CIIIC HE N3BECTHBIC SBICHUS;

- NpUBOOUMb NPUMEPLL ONBIMOEG, VLTIOCTPUPYIONINX, YTO: HAOIIOJCHHUE M AKCIEPUMEHT CIY»KaT OCHOBOM JJIs BBIABUKCHUS
TUIIOTE3 M HAYYHBIX TCOPHUH, SKCIIEPUMEHT IO3BOJIICT MPOBEPUTh HCTHHHOCTh TEOPETUUYCCKUX BBIBOJOB, (DM3WYECKAS TCOPHS J1acT
BO3MOYKHOCTh OOBSCHSTH SIBJICHUS MPHUPOALI M Hay4dHbIC (aKThl, (PU3HUECKasT TEOPHS MO3BOJISET IMPEACKa3bIBaTh €Ile HEe W3BECTHHIC
SIBJICHUE U UX OCOOCHHOCTH, IIPH OOBSICHEHUH MPUPOIHBIX SBICHUN HCTIOIB3YIOTCS (PU3NYSCKUE MOJEIH, OJMH U TOT YK€ TIPUPOTHBIN
OOBEKTHJIM SIBJICHUE MOXKHO HCCJIEOBAaTh Ha OCHOBE HCIOJIB30BAHWE Pa3HBIX MOJENIe, 3aKOHBI (DU3NKU U (HU3NUYECKHUE TEOPUHU
AMEIOT CBOM OMNPEJICIICHHBIE TPAHULBI IPUMEHUMOCTH;




- u3mepamsp: PACCTOSHUE , NIPOMEKYTKM BPEMEHHM, MACCYy, CHIIy, JABJIICHUE, TEMIIEPATYPY, BIAXKHOCTb BO3JyXa , CWIY TOKA,
HaIpsDKEHUE, AJIEKTPUYECKOE CONPOTUBIEHUE, padOTy M MOIIHOCTh 3JIEKTPUUYECKOTO TOKA, CKOPOCTh, YCKOPEHHE CBOOOJHOIO
MaJieHusl, TIOTHOCTh BEIECTBA, PabOTy, MOIIHOCTb, SHEPruio, KOIPQPUIMEHT TPEHUS CKOJbXEHUS, YACIbHYIO TEIJI0EMKOCTh
BEIIECTBA, YACIbHYIO TEIUIOTY IUIaBieHus npaa, DJC u BHyTpeHHEE CONMPOTHUBJICHUE MCTOUYHUKA TOKA, MPEACTABIATH PE3YIbTaThl
W3MEPEHHUM C YYETOM UX IOTPEIIHOCTEN;

- npumeHAmdp NOTYyUYCHHBIC 3HAHUS JJI pelieHus] GU3NUECKUX 3a/1ay;

- uUCnonv3oeamv NPUOOpemeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmU W TIOBCEIHEBHOW XU3HMU JUIA:
obecrnieueHus1 6€30MACHOCTHU JKU3HEIEITEIIbHOCTH B MPOIECCE UCIIOIB30BaHUS TPAHCTIOPTHBIX CPEJICTB, OBITOBBIX JICKTPONPUOOPOB,
OLCHKH BIIMSIHUS HA OpraHu3M YeEJIOBEKa W JPYTrU€ OPraHU3Mbl 3arpsA3HEHUs] OKPYXKAKLIEW Cpelbl, pPalrOHAIbHOIO
IPUPOJIOTIONIHL30BAHKUS M OXPaHbl OKPYXKAIOWIEH Cpejbl, OMpeaAesiCHUs] COOCTBEHHOW MO3UIMU IO OTHOIICHHUIO K SKOJOTHYECKUM
npo0JieM U MOBEJICHUIO B PUPOIHOM Cpeie.

7.Pe3yaivmamul oceoenusn Kypca pu3uku

JuunocmHuole pe3yibmamot:
v' B IIeHHOCTHO - OPHEHTAIMOHHOM cepe — YYBCTBO TOPAOCTH 32 POCCUHCKYIO GHU3UUECKYIO HAYKY, TYMaHU3M,

NOJIO)KUTEIbHOE OTHOLIEHHUE K TPYAY, LEJIECYCTPEMIECHHOCTb;

v' B TpynoBoii cepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalbHEIe 00pa3oBaTeIbHON TPaEKTOPHH;
v' B no3HaBaTenbHoOM ( KOTHUTUBHOW, HHTEIIEKTYalbHOM) chepe — yMEHUE YIPABIATH CBOEH MO3HABATENLHOM

NEeATEIbHOCTHIO.

MemanpedmemHnbvie pe3yibmamaul:

v Hcnonap30BaHue YMEHHI W HABBIKOB Pa3JIMYHBIX BUJOB IIO3HABATEIBHOMN NeATEIBHOCTH, IPUMEHEHHE
OCHOBHBIX METOJOB MO3HaHUA ( CHCTEMHO — MH(POPMAIIMOHHBIA aHAIU3, MOJEIUPOBAHNUE U T J ) A1 U3YUYCHUS
Pa3JIMYHBIX CTOPOH OKPYKAKIMIEN JEUCTBUTEIBHOCTH;

v' Hcnonp30BaHWe OCHOBHBIX HHTEJIEKTYaIbHBIX ONEpaluii: GOpPMYyIUpPOBAHUE THIIOTE3, aHAIU3 U CUHTES,
CpaBHEeHHE, 0000IIeHNe, CUCTeMaTH3alls, BHISIBICHUE TPUUYNHHO — CJIE€JICTBEHHBIX CBS3€H, MOUCK aHAIOTOB;
YMeHune reHepupoBaTh UJEH U OMPEACIITh CPEACTBA, HEOOXOAUMBIC IS UX pealin3aIiu;

YMeHne onpeaensaTh Meliu U 3aJa9u AesATeIbHOCTH, BRHIOMPATH CPEACTBA pean3aluy 1ejJeid U MPUMEHSITh UX

Ha MPAKTHUKE;

v' HMcnonp30BaHKe Pa3inIHBIX HCTOYHUKOB JJIs MOJYyYeHHUS PU3NUEeCKON MHDOpMALMH, TOHUMAHKE
3aBUCUMOCTH COJEpXKaHUS U POPMBI IPEACTABICHUS HHPOPMAIMU OT LleJiel KOMMYHUKAIIUU U ajpecara.

ANERN



Ilpedmemmnuvie pe3yivmamul:

v' B mo3HaBarenpHON cepe: JaBaTh ONpeeeHus H3ydeHHbIM MOHATHAM, Ha3blBaTh OCHOBHBIE TOJOXKEHHS W3YYEHHBIX
TEOpPUNA M TUIOTE3, OMUCHIBATH JIEMOHCTPAI[MOHHBIE M CAMOCTOSTENIbHO MPOBOJAUTH SKCIEPUMEHTHI, UCIONb3Ys IS
ATOTO €CTECTBEHHBIN ( PYCCKUMN, POJIHOMN) S3BIK U SI3bIK (PU3UKH, KIACCU(PUUUPOBATh U3YUEHHbIE OOBEKTHI U SIBJICHUS,
JIeNaTh BBIBOJBI M YMO3AKIIOUEHHS W3 HAOMIOACHUM , M3yYEHHBIX (U3MUECKHX 3aKOHOMEPHOCTEW, MPOrHO3HPOBATH
BO3MOXKHBIE PE3YyJIbTaThl, CTPYKTYpUPOBATh H3YUYEHHBI MaTepuaj, MHTEPIPETUPOBATH (PU3MUECKYI0 HH(POpPMAIIHIO,
MOJIYYCHHYIO M3 JIPYrMX HCTOYHUKOB, NMPUMEHSATH MPUOOPETEHHBbIE 3HAHUA MO (PU3MKE AJIs pEHIeHUS NMPAKTHYECKUX
3a/lay, BCTPEYAIOLIUXCS B MOBCETHEBHOM KU3HU, IJI1 O€30I1aCHOTO UCTIOIb30BAaHUSI OBITOBBIX TEXHHUUECKUX YCTPOMCTB,
PalMOHAIBHOTO MPUPOAOTOIB30BAHUS U OXPaHbI OKPYXKAIOLIEH Cpe/ibl;

v' B IEHHOCTHO — OPMEHTAIIMOHHOM cpepe — aHaIM3UPOBATh M OLIEHUBATH TIOCIIEACTBHS JIJIs OKPYXKAIOIIEH cpeIbl OBITOBOM
Y TIPOM3BOJICTBEHHOM JIESATEIHHOCTH YEJIOBEKA, CBA3AHHON C MCIOJIb30BAaHUEM (DU3UUECKUX MPOILIECCOB ;

v' B Tpyn0BOii cdepe — MPOoBOAUTEL (PU3NUECKUI IKCIIEPUMEHT;

v' B chepe (u3MUECKOM KyIbTYphl — OKa3biBaTh IIEPBYIO IIOMOIIbL IPH TPaBMax, CBA3AHHBIX C J1A00PATOPHBIM
000pyA0BaHUEM U OBITOBBIMH TEXHUYECKUMH YCTPOUCTBAMH.

8. OneHKAa 0TBETOB VUAIIINXCSH

Onenka «5» CTaBUThCS B TOM CJlydae, €CJIM Y4YallWics TOKa3bIBa€T BEpPHOE IMOHMMaHUE (UIUUYECKON CYIIHOCTH
paccMaTpUBAEMBbIX SBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a TaK ke MPABUIBLHOE OMpeacieHre (PU3NIECKUX BEIIUYUH, UX
€AVHMI] U CIIOCOOOB M3MEPEHUS: MPABHIBHO BBIOITHIET YEPTEkKHU, CXEMBbl U TpapUKHU; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COTPOBO’XK/IAET PacCcKa3 COOCTBEHHBIMH MPUMEPAMHU, YMEET NMPUMEHATH 3HAHUSI B HOBOM CUTYaIlMU MIPH BBIMOTHEHUHU MPAKTHIECKUX
3aJlaHUii; MOKET YCTAaHOBHUTH CBA3b MEXK/y U3y4aeMbIM M PaHee U3YUCHHBIM MATEPUATIOM IO Kypcy (DU3UKH, a TAaKKE C MATEPUATIOM,
YCBOEHHBIM IIPU U3YUYECHHUU APYTUX MPEIMETOB.

OneHka «4» CTaBUTHCSA, €CIIM OTBET YUYEHUKA yIOBIETBOPSICT OCHOBHBIM TPEOOBAHUSAM Ha OIEHKY S5, HO JaH 0€3 HCIOIb30BaAHUS
COOCTBEHHOTO TUIaHAa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHWS 3HAHWW B HOBOW CHUTyallu, 6€3 HCIONBh30BAaHUS CBS3EH C paHee
M3Y4YEHHBIM MAaTE€PUATIOM U MaTEepPHAIIOM, YCBOCHHBIM MPH MU3YYCHHUH JIp. MPEIMETOB: €CIIM YYAIUNCS JOMYCTUI OJHY OIIMOKY WA
He OoJiee IBYX HEJIOYETOB U MOXKET UX UCHPABUTH CAMOCTOSATEIBHO WU C HEOOIBIIONW MTOMOUIBIO YUUTETIS.

Ounenka «3» CTaBUTHCS, €CIM YYalIMICAd MNPAaBWIBLHO MOHUMAET (PU3MYECKYIO CYIIHOCTh pPAacCMaTPUBAEMbIX SIBICHUU H
3aKOHOMEPHOCTEH, HO B OTBETE HMMEIOTCS OTJENbHbIE MpoOesibl B YCBOGHHMU BONPOCOB Kypca (DU3UMKH, HE MPEHsTCTBYIOIIHE
JaJbHENIIEMY YCBOCHHUIO BOIIPOCOB IMPOrPaMMHOI0 MaTepralia: yMEET IPUMEHATh OJTYUYCHHBIE 3HAHUS TPU PELICHUU TPOCTHIX



3a/lady C WMCIOJB30BAHUEM TOTOBBIX (OPMYJ, HO 3aTPyIHSCTCS MPU PEIICHUH 3aaad, TPeOYIOIMMX MpeoOpa3oBaHUS HEKOTOPBIX
dbopmyn, nonycTusl He OoJiee OHOM IpyOoil OMMUOKK U JBYX HEAOUETOB, HE OoJiee OAHOU TpyOON U OJTHOM HErpyOoHl OIIMOKH, HE
6osiee 2-3 HErpyObIX OMIKUOOK, OJJHON HErpyOOoil OMUOKHN U TPEX HENOYETOB; TOMYCTHI 4-5 HETOUETOB.

Onenka «2» CTaBUTCS, €CIU y4yalluics HE OBJAaZe] OCHOBHBIMH 3HAHUSAMH M YMEHUSIMH B COOTBETCTBUMU C TPEeOOBAHUSIMU
MpOrpaMMBbl U TOMYCTHIT OOJIbIIIE OMIUOOK U HEOUETOB YeM HEOOXO0IUMO ISl OTLICHKH «3.

OIIEHKA KOHTPOJBbHBLIX PA00T

Onenka «5» ctaBUTCS 32 pabOTy, BBIMOJHEHHYIO TMOJHOCTHIO O€3 OITMOOK U HEIOYETOB.

Ouenka «4» CTaBUTCA 32 padOTY BBHITIOJIHEHHYIO MOJIHOCTHIO, HO TIPU HAJIMYMU B HEW He OoJiee OJIHOM TpyOoi U OJTHON HEerpyOoit
OImMOKHU U OJTHOTO HeJouéTa, He Oosiee TPEX HEeOUETOB.

Omnenka «3» CTaBUTCS, €CIM YUYECHUK NMPABUWIHHO BBIMOJIHWI HE MeHee 2/3 Bcel paboThl WM JOMYCTHII HE Oojiee OJHOUM TpyOoit
OmuOKU M.JABYX HEIOYETOB, HE Ooyiee OFHOM rpyOoi OmMOKKW M OJHOW HerpyOoi ommOku, He Oojiee TpeX HErpyObIX OIIHOOK,

OJIHOM HerpyOoil OmMOKM W Tpex HeA0uY€TOB, MpU HaMMUuu 4 - 5 HEJOUETOB.

OmneHka «2» CTaBUTCS, €CJIM YUCIIO OMMOOK M HEJOUYETOB MPEBBICUIIO HOPMY JUIsl OLIEHKH 3 WIIM MPaBUJIBLHO BBIIIOJTHEHO MeHee 2/3
BCEH pabOTHI.

OLICHKA JIA00PATOPHBLIX PA0OT

OueHka «5» CTaBUTCS, €CIIM YYalTUHCS BBITIOJIHICT PabOTy B MOJHOM 00BEMe ¢ COOIIOICHHEM HEOOX0IUMOM MOCISA0BATEILHOCTH
MPOBEJICHUS OIBITOB M HW3MEPEHUM; CaMOCTOSTEIBHO W PAIIMOHAIBHO MOHTHPYET HE0O0XOauMoe OO0OpYIOBaHHUE,; BCE OITBITHI
MIPOBOJIMT B YCIOBUAX W PEKHMaX, 0OCCIICUNBAIOIINX MOJYYCHUE MPABUIBHBIX PE3YJIbTaTOB M BBIBOJOB; COONIOAACT TpeOOBaHUS
mpaBuJl 0€30MACHOCTH TPYZAQ; B OTYETE MPABWIIBHO W aKKypaTHO BBIMOJHSAET BCE 3alMCH, TAOJIUIbI, PUCYHKH, YEPTEIKH, TpaPuKH,
BBIYMCIICHUS, IPABMIILHO BBHITIOJIHICT aHAIU3 MOTPEITHOCTEH.

Ouenka «4» CTaBUTCS, €CJIU BBITIOJHCHBI TPEOOBAHHUS K OICHKE «5» , HO OBUIO JOMYIIEHO JBa - TPU HEJI04YeTa, He Oosee OaHOM
HErpyOOM OMMOKU M OJTHOTO HEI0UETA.



Onenka «3» CTaBUTCS, €clUM paboTa BBIMNOJHEHA HE TOJHOCTHbIO, HO OOBEM BBIMOJHEHHOW YacTH TaKOB, TIO3BOJISIET
MOJIyYUTh TMPaBWIbHBIC PE3YJbTAaThl U BBIBOJBI: €CJIM B XOJI€ MPOBEJCHUS OIbITA U U3MEPEHUN ObUIN JTOMYIIEHBI OITUOKH.

OHCHKa «2» CTaBUTCs, CCJIH pa60Ta BBIIIOJJHEHA HE IIOJHOCTBI0O M O00OBEM BBIINOJHEHHON YacTH pa6OTBI HC IMO3BOJIACT
CAcaTh NpaBUJIBbHBIX BBIBOAOB: €CJINU OIBITHI, U3MCPCHMA, BEIYUCIICHUS, Ha6J'IIOI[€HI/I$1 IMPON3BOANIINCH HEIIPABUJIBHO.

Bo scex CIlyuasAx OyernHKa cHuasicaemcs, eciu Y4€HUK He cobooan mpe60861H1/l}1 npaeun bezonacrocmu 2pyc)a.

Ilepeuensv owubok:

2pyovle ouuoKu

1.

2.

A

N o

Hesnanwue omnpeiesieHnid OCHOBHBIX TIOHSITHI, 3aKOHOB, TIPABHJI, TIOJIOXKCHUH TeOpHH, POopMYI1, OOIIETPUHATHIX CHMBOJIOB,
0003HaueHUsT (PU3UICCKUX BEIIMYUNH, CAUHUILY U3MEPCHHSL.

Heymenue BbIICTATH B OTBETE TJIABHOE.

Heymenue npuMeHsITh 3HAHUS JIJIS PEIICHUS 3a/1a4 U 00BACHCHUS (PU3NYCCKUX SIBJICHUH; HEMPABUIIHLHO C(hOPMYyITMpPOBaHHBIC
BOTIPOCHI, 33/IaHKSI WJIM HEBEPHBIC OOBSICHEHHUS X0J1a X PEIICHUs, HE3HAHHUE MPUEMOB PEIICHHUS 3a/1a4, aHAJIOTHYHBIX paHee
pEIIEHHBIM B KJIACCE; ONMTUOKH, MOKA3hIBAIOIIME HETPABUIIPHOE TIOHUMAHUE YCIOBHS 3a/1a4M WU HETPABUIILHOE UCTOITKOBAHHE
peleHusl.

HeymeHune untaTh U CTPOUTH TpadUKH U IPUHIUITAATHHBIE CXEMBI

HeymeHne moroToBUTh K paboTe yCTAaHOBKY HIIH JIAOOpaTOpHOE 000pyI0BaHKE, TIPOBECTH OTBIT, HEOOXOAUMBIC pACUEThI HITH
MCTIOJIh30BaTh IMOTYICHHBIC JTAHHBIC JIJISI BBIBOIOB.

Heb6pexHoe oTHOIIEHHE K JJabOpaTOPHOMY 00OPYAOBAaHUIO M U3MEPUTEIIBHBIM MMPHOOpaM.

HeymeHue onpenenuTh moKa3aHus H3MEPUTEIHLHOTO MPUOOpA.

Hapymienne tpeGoBaHwmii MpaBmI 0€30MACHOTO TPYAA MPH BBHITOJIHEHUHU KCTICPUMEHTA.

Hezpyoble OuuoOKY

1.

w N

Herounoctu hopMyIupoBOK, ONIPEACICHNUM, 3aKOHOB, TCOPHA, BEI3BAHHBIX HETIOJJHOTOM OTBETAa OCHOBHBIX MPU3HAKOB
ompezensieMoro nouatus. OmuOKy, BEI3BAaHHBIC HECOOTIOICHUEM YCIOBHM MPOBEJICHUS ONBITA UIIN N3MEPEHUH.
OmuOKH B YCIIOBHBIX 0003HAYCHUSAX HA MPUHIUITHAIBHBIX CXeMaX, HETOYHOCTH YepPTEKEH, rpad) kOB, CXEM.
[Ipomnyck niau HETOYHOE HANTMCAaHUE HAMMEHOBAHUM e TUHUI] (GU3NUECKUX BEITUYHH.

HepannonanbHbli BHIOOp X0/1a PEILICHHUS.



Hedouen bl
1. HepauuoHanbHbIe 3alIMCH MTPU BBIUMCICHUAX, HEPALMOHAIbHBIEC TPUEMBI BHIYUCIICHHM, MPe0Opa30BaAHMI U PEIIEHUS 3a1a4.
2. Apudpmernyeckue OMMOKN B BBIUUCIEHUAX, €CIIHU 3TU OIIUOKHU rpy00 HE HCKAXXAIOT PEAIbHOCTh MOJYYEHHOIO PE3YNIbTATA.
3. OtaenbHbIE MOTPEUTHOCTH B POPMYIHPOBKE BOMPOCA WIIM OTBETA.
4. HeOpexHOe BBIMOJIHEHHE 3aMKCel, YepTekKeH, cxeM, rpad)uKkoB.
5. Opdorpaduueckue u MyHKTyaIl[MOHHBIE OIIUOKHU

9. Yueorno — memoouueckuil Komnjiexkm

1. Msxumes I'.4., Byxosues b.b., Corckuit H.H. ®u3uka 10 knacc. — M.: IIpoceemienue, 2008.

2. PeivkeBuy A.I1. Coopuuk 3amau o ¢usuke. 10-11 xnaccw.-M.: Ipoda, 2007.

3. Jlebener N.1O. ®uszuka EI'D YueOHO — cripaBOUHbIE U KOHTPOJIBHO — U3MEpUTEIbHBIE MaTepuaibl. — M.: [Ipocsemienue, 2012.
4. Caypos F0.A. ®usuka . [loypounsie pazpadotku. 10 kmacc. — M.: [Ipocsemienue, 2010

5. [MapdentreB H.A. COopuuk 3amau nmo pusuke. 10 — 11 knacc. — M.: npocsemenune, 2010

ConepxaHne MaTepuana KOMIUIEKTa IOJIHOCTBIO COOTBETCTBYeT lIpuMmepHOi mporpamme mo ¢usuke cpemHero ( IOJHOTO)
obmiero obpa3oBanust ( 6a30BBI YPOBEHB) , 0053aTEIEHOMY MHHUMYMY conep)kaHus. KomrmiekT pekomMeHnoBaH MUHUCTEPCTBOM
obpazoBanus PD.

N3zydenne kypca ¢usuku B 10 kimacce CTpyKTypUpPOBaHO Ha OCHOBE (DM3MUECKHUX TEOPHH CIEAYIONIMM OO0pa3oM: MEXaHUKa,
MOJIeKyJIsipHas (u3uKa, IMekTpoauHamMuka. O3HAKOMJICHUE y4alluxcs ¢ pasznelioM « Pusznka U METOAbl HAyYHOr'O TTO3HAHUS
Ipe/IoaraeTcsi IpOBOIUTh IPHU U3YUCHHH BCEX Pa3JieioB Kypca.

Konmponavho — uzmepumesibHvle mamepuaivl, HanPasieHHble HA U3YUCHUE YDOBGHS:

® 3HAHMI OCHOB (PM3MKHM (MOHOJOTHYECKHUU OTBET, IKCIPECC — OMPOC, PPOHTAIBHBIA OMPOC, TECTOBBII ONPOC, HAMHMCAHHUE U
3alKUTa COOOUIEHUS 10 3aIaHHON TemMe, 00bICHEHUE IKCIEPUMEHTA)

® NPUOOPETEHHBIX HABBIKOB CAMOCTOSATEIHLHON U MPAKTUYECKON JNEATETHPHOCTH YUaluxcs (B XOJ€ BBITTOJHEHUS JTA00PATOPHBIX
paboT U peleHus 3a1ayq)

® Pa3BUTBHIX CBOICTB JIMYHOCTH: TBOPUYECKUX CIIOCOOHOCTEHM, HWHTEpeca K HU3YYCHUI0 (PU3UKH, CaMOCTOSITEIbLHOCTH,
KOMMYHHUKAaTUBHOCTH, KDUTUYHOCTH, PedICKCUHU.



Hcnonvzyemble mexnuueckue cpeocmea
e JlepcoHanbHbBIN KOMIIBIOTED
e MyJIbTUMEIUNHBIN IPOEKTOP

Hcnonvzyemsble mexHonozuu: 310pOBbecOepexKEHUsI, MPOOJIEMHOr0 OOYyYEHMs, TMENaroruka COTPYJHUYECTBA, Pa3BUTHUA
HCCIeIOBATEILCKUX HABBIKOB, MU(hepeHIIMPOBAHHOTO T0IX04a B 00YYEHUH Pa3BUTHUSI TBOPUECKUX CIIOCOOHOCTEN

Oopaszoeameivible OUCKU

e VYueOHbIE JEMOHCTpAIMU IO BCEMY Kypcy (PU3MKHU cTapiieit mKoabl ¢ moapoOHsiMu komMeHTapusmu. DVD nuck.6 UMI]
Apcenan obpazoBanus, 2012

o ®usuka. 11 kiacc. DnekTpoHHOE MpHIoKeHue K yueonuky I'.51. Mskuiesa, b.b.Byxosiiera, B.M. Uypruna ( 1 DVD ).
IIpocsemenue, 2010

IIpe3enmayuu, co3MaHHBIC YUYUTENIEM U IETHMU B TIPOIlecce 00pa30BaTEIILHOTO MpoIlecca 1Mo KaXI0i H3ydyaeMon TemMe
Komnnexm ¢uzuueckoeo obopyoosanus 0ns npoedenus 1a00pamopHulx pabom
Tabauywl

Qoo3nauenus, cOKpauwieHus
K29C KUM I'MA — Kozibl 3JIEMEHTOB COAEPKAHUS KOHTPOJIBHO U3MEPUTENbHBIX MaTepuanoB [ TA
KITY KUM I'MA — koabl NpOBEPSEMBIX YMEHUN KOHTPOJIbHO — U3MEPUTEIbHBIX MaTepuasioB I TA
P. — PeivkeBnu A.T1. Coopauk 3amad o ¢pusuke 10-11 knaccel. — M.: [Ipoda, 2006
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OcHOBHBIE BH/IbI 1eSITEIbHOCTH YuyeHHKa: DopMHUPOBATh YMEHHSI CTAaBUTH LIEJH ACATEIBHOCTH, INIAHUPOBATH COOCTBEHHYIO ICATEIILHOCTD ISl IOCTHKCHUS
MOCTaBJICHHBIX II€JIeH, pa3BUBAThH CIIOCOOHOCTH SICHO M YETKO M3JIaraTb CBOM MBICIH. [Ipon3BoANTE M3MepeHHst (pU3nYecKuX BeTUYrH. BhICKa3bIBaTh THITOTE3BI IS
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DBpHCcTHYECKas Oecesa,

COCTABJICHUEC OIIOPHOI'0 KOHCIICKTa

OcHoBHAad 3a71a4a
MEXaHHKH.
Kunematuka.
Cucrema orcuera..
Mexanunueckoe
JBHIKEHHE, er0 BHABI
M OTHOCHTEJIBbHOCTD.

3HaTh pa3NUYHBIC  BHJBI
MEXaHUYECKOTO IBHKCHHS,
3HATH/TIOHUMATh CMBICIT
(hmzmueckmx BEJTMYHH:
«KOOpANHATAY,
«CKOPOCTBY, KyCKOPEHUE»
YMere Ha3BaTb OCHOBHBIE
NpPU3HAKK,  OTJIMYAIOIIHe
HOCTYTATENbHOE,
BpalIaTeIbHOE ¥ IUIOCKOE
JBIDKEHHE
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B3aumopgeiicTBue Tes1 B mpupoje. SIBjieHre HHePUHH.
B3aMMOJICIHCTBUN TEI U CBO

HNuepuuanbHas cucrema orcuera. [lepsbiii 3akon HeroroHna.

PackpeITh coep kaHKe MIPUHIIAIIA TPHYUHHOCTH, BBECTH ITOHSTHUS O
noustre 00 MCO, chopmynupoBaTh 1 3aK0OH AMHAMUKH W TTPHHIIATL

MHCPLUUAJIBHOI'0 IBMKCHHUA KaK UACAIIBHOTI'O ABMIXKCHU S, BBCCTHU

[TpoGIeMHO-TIONCKOBEIN MeTO1 DBpUCTHYECKas Oecena,

COCTABJICHUEC OIIOPHOI'0 KOHCIICKTa
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COCTABJICHHEC OIIOPHOI'0 KOHCIICKTa
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Cuibl YHOpPYyroctu U CUJibl TPCHUA

M3yuuTh sIBJICHUE TPEHUS U CUJIBI YIIPYTOCTH, 3aKOH ['yKa,

M3YYUTh ABUKCHUEC TCJIa 11O I[CflCTBPICM CHUJIBI YIIPYT'OCTHU U

TpEHUs

[TpoGieMHO-TIONCKOBBIN MeTOJI DBpUCTHYECKas Oecena,

COCTABJICHHUC OIIOPHOI'0 KOHCIICKTA

JIEKTPOMarHUTHas
NPHPOJA CHJI
YIPYIOCTH H TPEHHMS.
Cuiia ynpyrocru.
3akon I'yka. Cuia
Tpenus. Tpenus
N0KOs1, TPeHHe
ABUKEHUS.
Koy¢ppunuent
TPEeHHUS.

3HaTh /MOHUMATh CMBICT
IOHATUN:  «YIIPYTOCTbHY,
«aepopmanus»,
«TpEeHuey, CMBICTT
BEJIMYHUH  <(OKECTKOCTbY,
KOAPQPUITUEHT TPECHUS,
3akoH ['yka, 3akoHBI
TPEHUS. YMmeTh
OTIMCBHIBATH U OOBSACHSATH
YCTPOMCTBO W MPHUHIUIT
JICUCTBUSA JUHAMOMETPA,
YMETh OTBITHBIM IyTEM
OTIPENENIATh  JKECTKOCTb
MIPY>KUHBI "
KO3 UIIUEHT TPEHUsI.

Penpooyxmueno —
0esmenbHOCMHbLI
ONbIM, YeroCmuas
KOMNnemenyust, 3HaH
ueso —
npeomemmblil
onvim,
npeoMemuas u
yuebHo —
NO3HABAMENbHAS
KOMNemeHyus.
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Crp.88-94
m.36-39
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CaMOCTOST
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3. 3akoHbl coxpaHeHus ( 7 4acoB)

OcHoBHbBIE BHBI 1eITeJIbHOCTH YUY€HHUKA: HpI/IMeHHTB 3aKOH COXpaHCHHA UMITYJIbCA IJIA BBIYMCICHHUA H3MCEHEHHI CKOpOCTeﬁ TCJI IIPH UX BBaHMO,HefICTBHHX.

Berancaars pa60Ty CHJI U I3MEHEHNE KNHETHYSCKOM OHEPI'UH TCJIA. Berancaars MOTCHUUAJIbHYIO SHEPTHUIO TCJI B I'PABUTALIMOHHOM II0JIC. HaXOI[I/ITI)

MOTEHIMATIBHYIO SHEPTHUIO YIIPYro 1ehOpMHUPOBAHHOTO Teja 10 U3BECTHOM JeopMaliii U AKECTKOCTH Tena. [IpuMeHsTh 3aKOH COXpaHEeHU MEXaHUYECKON

OHCPI'YM IIpH pacd€Tax pE3yjabTaTOB BSaHMOﬂeﬁCTBHﬁ TCJI I'PAaBUTALITMOHHBIMHU CUJIAMH U CHUJIAMU YIIPYTOCTH.
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O0600meHne HA 3aKOHBI COXPAHEHHUS B MEXaHHKe.
Pernenue 3agau

OO0O0O0IIHUTh U CHCTEMATU3UPOBAThH 3HAHUS .
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Kontpoabnas padora Ne 2 « lunamuka.

3aKkoHBI COXpaHCHHUSA B MEXAaHUKE)»

(v

v

HAarioCTukKa yCBOCHHUA 3HAHNU U YMCHUUA

i\

v

-IIONCKOBbBIU

PernpotyKTUBHBIN U TIPOOJIEMHO

MCTO, MHAUBHUAYaJIbHaA pa60Ta, METO[

peduiekcuu

3aKOHBI COXPAHEHHUS

YMeTb NpUMEHATH
IIOJIy4CHHBIC 3HAHUA U
YMEHUS IIPU PELLICHUN
3az1ad4.

3nanueso —
npeomemmblii
onwim,
npeomemudas
KOMNnemeHyus,
NO3HABAMENLHO —
pedhnexcusnas
KOMNnemeHyus

KoHTpoas
Hast
paborta

1.2.1-1.2.141.4.1-1.4.9

2.6

Crp.129 —
157 rnaBa
7 U3y4uTh
CaMOCTOSIT
€JIbHO
Crp. 137-
138

yrp.10

PA3JIEJ 2 MOJIEKYJISAPHAS ®U3UKA, TEPMOAUNHAMMUKA ( 20 yacos)
1. OcHoBBI MOJIEKY/ISIPHO — KHHETHYeCKOil Teopuu ( 6 yacoB)

OcHoBHbIEe BU/IbI /1eSITeIbHOCTH YYeHHKA  BIMOIHATD 9KCIIEPUMEHTHI, CIy>Kalllle 000CHOBaHUIO MOJIEKYJISIPHO — KHHETHYECKON TeopuH. Pa3nnyath OCHOBHbBIE
IIPU3HAKY MOJIEJIEN CTPOEHUS ra30B, KHUIKOCTEH U TBEP/bIX Tel. Pemars 3a1a4u ¢ NpUMEHEHUEM OCHOBHOTO YPaBHEHHUS MOJICKYIISIPHO — KUHETHYECKOW TEOPHH T'a30B.
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Crtpoenune BemectBa. MKT. bpoyHoBckoe

IBUIKEHHE.

CdhopmynupoBaTh ocHOBHBIE TToNI0keHuss MKT,

0CcOOEeHHOCTH BpOyHOBCKOTO IBHKCHHUS

[1poOIeMHO-TIONCKOBBIN METO]l DBpUCTUYECKAS
Oecena, COCTaBIIEHUE OMIOPHOTO KOHCIIEKTA

OcHOBHbBIE MOJIOKEHH S
MKT. OnbITHBIE
noarep:xaenuss MKT.
OcHnoBHas 3agaua MKT

3HATh/TIOHUMATL CMBICIT

MOHATHI:  «BEIIECTBOY,
«aTom, «MOJICKYJTIay.
3HaTh/IIOHUMATh

OCHOBHBIE  ITOJIOXKEHMS

MKT, ymeTrh OOBICHATH

du3nyecKue SBIICHUS Ha
OCHOBE MPECTABICHUI O
CTPOCHHUH BEIECTBA
VYMeTh,  OIHKCHIBATHL U
00BACHATH
JKCIIEPUMEHTHI,

nexamue B ocHoBe MKT

Penpooyxmuerno —
oesmenbHOCMHbLI
ONbIM, YeroCmHas
KOMNemenyust, 3HaH
ueso —
npeomemmblil
onvim,
npeomemuas u
VuebHO —
NO3HABAMENbHAS
KOMNEemeHyus.

Penrenue
KadyeCTBEH
HBIX 3a/1a4

2.1.1-2.14

1.1,1.3.21.2,2.2.25.1,25.2

Buoeo:

- MOJIeJb
OpOYHOBCK
oro
JBUKCHUS

N3roroBut
b MOJIENH
OpOyHOBC
KOTO
JIBUKCHUS
Crp.139 —
149
n.57,58,60




KOHerTI/I?;I/IpOBaTB MNpeaACTaBJIICHUA O IBUKCHUU U

B3aMMOJICHCTBUU MOJICKYJI, YUUTh PEIIaTh 3aa4u

TBOpUECKU-PENIPOAYKTUBHBIN METO, G)pOHTATIbHAS

pabota
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Temneparypa. TemioBoe paBHoBecue

YTiyOuTh IPEICTaBICHHS O MAaKPO- M MEKpOTIapaMeTpax

MACaJIbHOI'O ra3a, BBECTU IMOHATHE O TCIIJIOBOM PaBHOBCCHUU,

TeMIIepaTypbl, yCTAHOBUTH CBSI3b MEXIy TEMIIEPATypoil raza u

[TpoGIeMHO-TIONCKOBEIN MeTO1 DBpUCTHYECKas Oecena,

COCTABJICHUEC OIIOPHOI'0 KOHCIICKTa
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Temmneparypa. JHeprus TenJ0BOro ABUKEHUS MOJIEKY.JI ( 2 yaca)
OcHoBHbBIE BH/IbI J1eSITeJILHOCTH YUeHUKA: Pacro3HaBaTh TEIIOBEIE SIBJICHUS U OOBSCHITH OCHOBHBIE CBOMCTBA MJTU YCIIOBUS MTPOTEKAHUS ATUX SBJICHHUI
Temionepenaua. 3HaTh/MIOHUMATE CMBICT | Penpodykmueno — | Pemienne Coo0bmieH
Temmneparypa u MOHATHS:  «aOCONIOTHAS | OesamenbHOCmHubIl | KaueCTBEH ue
TeNnJioBoe paBHOBecHe, TEMIIEpaTypa»;  CMBICI | ONbIm,yer0CcmHas | HbIX 3aJ1a4 «reMmrepar
) U3MepeHune NOCTOSIHHOW bonbumana. | komnemenyus;znan | P. Ne 549, ypa
TeMIlepaTyphbl, Ymern BBIYHCIIATH | UEB0 — 550 KHUBBIX
TepMOMeTPbI. CPEIHIOI0 KHHETHYECKYIO | npeoMemmbiti OpraHu3M
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3. YpaBHeHHe COCTOsSIHHSI H1eaJIbHOTO ra3a. ['azoBble 3aK0oHbI ( 2 yaca)

OcHoBHbIE BU/IbI /1eSIT€IbHOCTH YUYeHHKa: Onpenensars napaMeTpsl BeECTBa B ra3000pa3HOM COCTOSIHUM Ha OCHOBAHUU ypaBHEHUS UAEaIbHOTO rasa.
[pexncraBnsaTh rpadukaMu uzonpouecchl. MccnenoBaTs sxcnepuMenTaibHo 3aBiucuMocTh V(T) B m300apHOM mporiecce
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4. B3auMHble NpeBpalieHus KuaKocTeil U ra3os. TBepabie Teaa ( 3 yaca)

OcHOBHbBIE BHUJbI 1€ITE€JIbHOCTH YYEHUKA! I/I3MepHTL BJIAJKHOCTBH BO31yXa
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HacbimeHHbIH nmap. 3aBHCHMOCTD JaBJCHUA HACBIILEHHOI'O

napa ot temneparypsl. Kunenue u ucnapenue *KuaKocTeid.

BBecTn moHSATHE O PCAJIbHOM ra3€ 1 nape, HaCbIMCHHOM I1ape,
[MOBTOPUTD ABJICHUA UCITAPCHUA U KOHACHCALIUH, KUTICHUSA C

yrﬂyﬁH@HHCM, HU3YYUTH XapaKTCPUCTUKH BJIA)KHOCTU BO31yXa

DBpHucTHYECKas Oecesa,

COCTABJICHHC OIIOPHOI'0 KOHCIICKTa

-IIOUCKOBBIN MECTO/

[TpoGiiemMHO

ArperaTHbie COCTOSIHHUSA
U (a3oBbIe NEePexobl.
HUcnapenue n
KOH/IeHCal M.
HacpblleHHbIA 1
HEeHaChILEeHHBIH nmap.
Kunenmne. 3aBucumoctb
TeMIlepaTypbl KHIIEHUS
OT JaBJICHHS.

3HATH/TIOHUMATh CMBICI
MMOHSTHM: «KUIICHHUE,
«HCTIApEHUE»,
«1mapooOpa3oBaHHEy;
CMBICII BCJIMYNH:
«OTHOCHUTCIbHAS
BJIQXKHOCTDY,
«mapiuagbHOe
JABJIICHUEC YmMmeTs
OIIUCHIBAaTh U OOBSICHATH
CBOMCTBA HACHIIIICHHOTO
Y HEHACBIILIEHHOTO Tapa

Penpooyxmueno —
0esmenbHOCMHbLI
ONbIM, YeroCmuas
KOMNnemeHyus, 3HaH
ueso —
npeomemmblil
onvim,
npeoMemuas u
yuebHo —
NO3HABAMENbHAS
KOMNemeHyus.

®poHTanb
HBIN
0Ipoc
Oxcnepum
€HTAJIbHBI
€ 3a7a4u
P. - Ne
497, 564,
562

2.1.13,2.1.15,2.1.17

111221121223

Buoeo:
IIJIABJICHUC
nu
KPUCTAILTH
3anus
UCTIapeHUE
- KHIICHHUC

Crp.184 —
188
I1.72,73
VYop. 14
(1-5)
ctp.191




O3HAKOMUTL C MOACIAMHU UX CTPOCHUSA, OIIPCACIINTD

00I1IMe ¥ OCOOCHHBIC CBOMCTBA TBEPABIX TEI

[TpoGIeMHO-TIONCKOBEIN MeTOoT DBpUCTHYECKas Oecena,

COCTABJICHUEC OIIOPHOI'0 KOHCIICKTa

) ITapunaanHoe Vmern u3MepATh | Penpooykmueno — | P. Ne 574, Buoeo: Ctp.189 —
2
= g‘ a o JaBjeHne. A0CoI0THAsE | OTHOCHTEIBHYIO OoessmenvHocmublil | 576 - 191 .74
=) E 3
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5. OcHOBBI TepMOAUHAMUKH ( 7 YaCOB)
OcHOBHBIE BH/IbI JeSITeJILHOCTH YYeHUKA  PaccunThIBaTh KOJIMYECTBO TEIUIOTHI, HEOOXOIUMOM /JIsi OCYIIECTBIICHUS 3aJaHHOTO MpOoIecca ¢ Terionepeaayei.

PaccunThIBaTh KOJTMYECTBO TEIUIOTHI, HEOOXOIMMOI TSl OCYILIECTBIICHHS IPOLIecca Mepexoia BeuIecTBa U3 OJHOTO arperaTHOr0 COCTOSIHUS B APYroe.

PaccunTteiBaTh N3MEHECHUS BHYTpeHHefI OHCPTUU TCII, pa60Ty B ICPCAaHHOC KOJIMYCCTBO TCIUIOTHI HA OCHOBAHUWH IICPBOT'O 3aKOHA TCPMOJUHAMUKH . OOBACHATH
MIPUHIMAIIBI HCﬁCTBHH TEIUVIOBBIX MAIlIMH. Y METh BECTH AUAJIOr, BRICJIYIIHMBATH MHCHHEC OIIIIOHCHTA, YHAaCTBOBATL B JUCKYCCUAX, OTKPLITO BbIpaXaTb U

OTCTaMBaTh CBOIO TOUKY 3PEHUS

° < BuyTpenHsisi 3Heprusi. 3HaTh/MOHUMATh CMBICH | Penpodykmusno — | P. - Ne Buoeo: Crp. 197-
E = Crnoco0bl n3MepeHus BEJIMYUHBI: oeamenvrocmubit | 621,623,6 - 202
] o
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MOHATUH  «o0OpaTuMble U
HEOOpaTUMBIE TIPOLIECCHD),
YMEThb OOBSACHATH IPUYUHBI
TIOBBIILICHUS/ TIOHHK CHHS
TeMOepaTypsl ~ rasa  OpH
agmadaTHOM
CKaTUH/PaCIIIPEHIHT
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IUISL TIOATOTOBKH JJOKJIaJIOB
u pedepaToB MO JAHHOH
TeMe 3HaTh/IOHUMATh
MEPBBIM M BTOPON 3aKOHBI
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" IlepBblii 1 BTOpOU TCPMOJANHAMUKY;  YMEThb | 3HaHUEE0 — KoHTpoas 3anauu 1o
g <l 2 3aKOHBI TEPMOJMHAMUKH; | BBIYUCIATE PAbOTy rasa, | mpedmemmoiii Hast TeTpaau
2 = S = W3MCHECHHE BHYTPCHHEH KOJIMIECTBO TCIIOTBL, | onim, paborta
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PA3JIEJI 3 OCHOBBI JIEKTPOJIMHAMMUMKMHA ( 22 YHACA)
1. Daektpocratuka (9 yacos )
OcHOBHBIE BHUAbI 1€ATCJIBbHOCTH yqumca: Brrauciste cribl BSaHMOHeﬁCTBHH TOYCYHBIX DJICKTPUYCCKUX 3apsa10B .Beauciate HaMpsHKCHHOCTD
ANEKTPUYECKOTO TOJISI TOYSUHOTO JIEKTPUIECKOTO 3apsiaa. BEIUHCIATH MOTEHITHAT JIEKTPUUECKOTO OIS OJTHOTO U HECKOJIBKUX TOYCUHBIX IJIEKTPUICCKUX
3aps10B. BEIUUCIATE S3HEPTHIO TTOJIS 3aPSHKEHHOTO KOHIACHCATOpa

DJIeKTPOAMHAMMUKA. 3HaTh/MOHUMATh CMbICH | Penpooykmueno — | OpoHTANb Buoeo: Crp.226-
DJIeKTPOCTATHKA. busznyecKkux  BEIUYUH: | OeAmelbHOCMHbIL | HBbIA - 231
DJIeKTPUYECKUH 3apsijl, | «QIEKTPUYECKUN 3apsaiy, | onbim,yeiocmuas | Onpoc anektpu3an | [1.85-87
ABa 3HAKa 3aps/a. «3JIEMEHTapHBII KOMnemeHyusi; 3Hau us Tel
DJieMeHTAPHBbIM 3apsil. | JIEKTPUUYECKUI  3apsay; | uego —
DnekTpu3anus Tel U ee 3HaThb CMBICI  3aKOHA | npeoMemHblil 2
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TTo3HAKOMUTE C pa3aciioM JICKTPOCTATHKA, U3YUNUTh
3aKOH COXpaHCHUI 3apsaaa, ABJICHHUC SJICKTPpHU3alluN

3HeKTplfl‘leCKl/Iﬁ 3apsAa U 3JIEMECHTaApHbIC YaCTUIIbI
T€JI Ha OCHOBE DJICKTPOHHON TCOPHHU

duexkTpoannamuka. CTpoenune aTroma. JJIeKTPOH.
[1poOIeMHO-TIONCKOBBIN METO]l DBpPUCTUYECKAS
Oecena, COCTaBIEHUE OMIOPHOTO KOHCIIEKTA
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24/48
Pemenne 3a1a4 ( 3aK0OH COXpaHeHUs!
3JIEKTPUYECKOro 3apsiia u 3aKkoH KyJsiona)
TUTST OTIICAHHSI B3aUMOJICHCTBUS 3apsii0B, PEIIaTh
3aJla4uM Ha OTIMICAHHE TEJI MO/ JCHCTBHEM Pa3HBIX

pabota

3.1.1.31.2,313,3.14
1.3,2.2,251,26
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3HaTh/OHUMATh CMBICH | Penpodykmusno — | Perienue Buoeo: Crp. 239-
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3HeKTpH‘leCKI/Iﬁ TOK B ) KHIKOCTHX. 3akon

BsecTu nmoHsaTue TCPMODJICKTPOHHAA SMUCCHUS,

BBIACHUTDL YCIIOBUS CYHICCTBOBAHUA TOKA B BAKYYMCE,

[1poOIeMHO-TIONCKOBBIN METO]l DBpPUCTUYECKAS
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Hrorossiii ypok. TecrupoBanue.

PenpoayKTUBHBIN U POOJIEMHO-

TIONCKOBEIN MCTOH, MHAUBHUYyaJIbHAsA

pabota, metoa pediekcuu

o DiieKTpuuYeckuii pa3psin | YMeTb  ONUCHIBaTh U | PenpodykmugHo — Crp.311-
= Q B raze. Monu3anms rasa. | OOBbSICHATh YCIOBHSL U | OesAmenbHOCMHbLU 316
= o ; IIpuBogUMOCTH ra3os. rpouecc MPOTEKAHUS | ONbIM, YeN0CMHAS I1.124-126
é E = & HecamocTosiTeJbHbII SJIEKTPUYECKOTO paspsana | komnemenyus,snan | PUBAUCCK Crp.317
=t .
E = § ) paspsia. Buasi B rasax. ueeo — ui yrp.20
<0} «
= 5 E S CaMOCTOSITEJILHOTO npeomemmuulii JIMKTAHT. Beryuuth
S Z ° 2 = 3JIEKTPHYeCKOro onvim, KpaTKue
= = >
2 5 = 2wl 3 paspsiaa. npeomemnas u P. Ne WUTOTH
> = /M =
5 8 < B 2 VuebHo — 899,903 riaBbl 16
E :- & 25 2 nO3HABAMENbHAS
bl
~ ;2 2E 8| & KOMNemeHyus. | 4
© = = O < — ;
3 3 A T RE|IQC NS
S 2 & e E
e & -3 8| o 9
=3 < <) S T
gz o n = X )
e = =& < ® ~
= 9 H o o =
S 3 9| 32
= 3 8 =g m5
= = Eom & QS =T
>} % O E X~ o,
o EEE| 209
] 5 A =
= SI=ES =
= x O 2| 29
o S RB| &8
e 23 65| 28
% < 2 o
2] M E" = O
= xS o B3
Q) E S 3| 8 <
8 < O &
232 28
m T al B 5
Cucremaruzanus u YmeTh Penpooyxkmueno — | UToroBas
0000111eHNe MaTepralia 3a | CHCTEeMaTU3UPOBATh O0esmenbHOCMHbIU | KOHTPOIIb
kypc 10 knacca. Pemienue | mosryuyeHHbIe 3HAHUSL. | OnbIM, KIOYesas Has
3a/a4 [IpuMeHsTh U3y4EHHBIE | KOMnemeHmHocmy. | paboTa
3aKOHBl Tpu peuieHuu | [losnasamenvro —
3azad. pedhnexcusnas
KOMNnemeHyus -
o]
Q — | o
< N i
™ ™ N




OBOPYOOBAHME, UCMOJIb3YEMOE lNPU BbINOJIHEHUAN JIABOPATOPHbLIX PABOT MO ®U3UKE
(COIMACHO MHCTPYKTUBHO-METOONYECKOMY MNCbMY)

Tembl 1a0opaTOpHBIX padoT

Heo0xonumMblii MUHUMYM
(B pacuere 1 KOMILIEKT HA 2 YeJl.)

N3ydeHne NBUKEHUS TeJa IO OKPYKHOCTH MOJI JEUCTBUEM CUJI YIIPYTOCTH U
TSKECTH

- ITaTuB ¢ mydToii u nankoi -1
- Jlenta uzmepurenbHas - 1

- JlunamomeTtp J1abopatopHbiii -1
- Beckl ¢ pazHoBecamu -1

- Mapuk Ha HUTH -1

- JIunetika -1

- IIpobOka c orBepcTuem -1

I/I?)y‘ICHI/IC 3dKOHa COXpPAaHCHUA MEXaHUYECKOM OHCPI'UU.

- ITaTuB ¢ mydToii u nankoi -1
- JlunamomeTtp s1abopatopHbiii -1
- Jlunetika -1

- I'py3 Ha HutH -1

DKcrepuMeHTalbHas TpoBepka 3akoHa I eii-JIroccaka.

- CrexnsiHHas Tpyoka -1
- 3anasgHHasg ¢ OJTHOr0 KoHIIa -1
- ummHaOprudecKui cocy 1 ¢ Topsiueii BOJOU -

- CTakaH ¢ XO0JIOZHOM BOgoOil -1
- Kycouek mnactuinna -1

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHUSI HCTOYHUKA TOKA.

- AkkymynaTop i 6atapeiika(4,5B) -1
- BonpT™meTp -1

- Amniepmerp -1

- Kirou -1

- CoetMHUTENBHBIE TIPOBOIA -1

HBy‘-IeHI/Ie MMOCJICAOBATC/IBHOI'O U ITIAPAJICIBbHOIO COCAMHCHUA IIPOBOIHHUKOB.

- UcTounuk ToKa -1

- JIBa mpoBOJIOYHBIX pe3ucTopa -1
- Amniepmerp -1

- BonnbT™meTp -1

- Peocrar -1

- CoenuHUTENbHBIE TPOBOJA -1
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