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PaGouast mporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHuUs COCTABJICHA HA
OCHOBE ITOJIO’KEHHUH U TpeOOBaHUN K Pe3yJIbTaTaM OCBOSHHS Ha YriyOJIEHHOM ypOBHE OCHOBHOM
00pa30BaTeIbHOI pOrpaMMsbl, IPEACTABIEHHBIX B DeiepalbHOM rocyaapCTBEHHOM
00pa3oBaTebHOM CTaHIapTe OCHOBHOTO o01iero oopazosanus (PI'OC O0O0), a Takxe ¢
yuérom DenepanpHOii pabodeld mporpaMMbl BociuTaHus v KOHIIENIIUY mpeno1aBaHus
yuebHoro npeamera «Pusnka» B 00pazoBaTesibHbIX opranu3anusx Poccuiickoit denepanum,
pean3yIoNMX OCHOBHBIE 00111€00pa30BaTeIbHbBIE POTPaMMBbl, 000pEHa peleHuEM
dbenepabHOTO Y4eOHO-METOAMYECKOro 00beAuHEHUS 110 001emMy oopazoanuto ®I'bHY MCPO
PAO, npotokoin Ne 5/22 ot 22.08.2022.

MHNOSACHUTEJIBHAS 3AIIUCKA

Copepxanne I[IporpaMMbl HampaBlIeHO Ha YIOBJIETBOPEHHE TIOBBIINICHHBIX 3allPOCOB
yUYalIuXCsl, CTpeMsAlMxXcs K Ooyee TIyOOKOMY OCBOCHHIO (PH3MUECKMX 3HAHWK, W Ha
dbopMupOBaHUE €CTECTBEHHOHAy4YHO TpamMoTHOCTH ydamuxcs. B Ilporpamme yuuThIBaroTcs
BO3MOKHOCTH TipeaMeTa B peanuzanuu Tpedoannit ®I'OC OOO k miaHupyeMbIM JIMYHOCTHBIM
M MeTanmpeaMEeTHbIM  pe3ylbTaraM  OOy4YeHHs, a Takke MEeXIPEeIMETHbIE  CBSI3U
€CTECTBEHHOHAYUYHBIX yYEOHBIX NIPEJAMETOB Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUsl.

B mporpamMme ompenensitoTcs OCHOBHBIE 1ENM W3Y4YeHUA (DU3HKU HA ypPOBHE OCHOBHOTO
oOuiero o0pa3oBaHus, IUIAHUPYEMBIE pE3yJbTaTbl OCBOEHHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha YIIIyOJIEHHOM YPOBHE).

[Iporpamma ycraHaBiIMBaeT pacmpeiesieHne y4eOHOro mMarepuaia Mo rojgam oOydeHus (1o
KJlaccam), TpeajaraeT mpuMepHYIO MOCIeI0BaTENbHOCTh U3YUEHHUS TeM, OCHOBAHHYIO Ha JIOTHUKE
Pa3BUTHS MPEIMETHOTO COJAEP)KAHUS U YyUYETE BO3PACTHBIX OCOOEHHOCTEW y4allMXcs, a TakkKe
MPUMEPHOE TEMATUYECKOE MIJIAHUPOBAHUE C YKa3aHUEM KOJIMUECTBA YACOB HA U3YUEHHUE KaXIO0TO
paszena u MpUMEPHON XapaKTEPUCTUKON YUEOHOUM NEATeTbHOCTH y4alluXcsl, pealTnu3yeMou npu
W3YYEHUU KAKJI0U TEMBI.

[IporpamMma npeaycmaTpuBaeT U3ydeHHe QU3UKU HA YriyOJIEHHOM YpOBHE IPH CIIETYIOLIEM
pacnpenenenuu vacoB: 7 knacc — 102 ygaca, 8 kmacc — 102 yaca, 9 kiacc — 136 yacos. Ilpu
pa3zpaboTke pabodeil mTporpaMMbl YYTEHBl BO3MOXHOCTH HCIIOJI30BAHMSI 3JIEKTPOHHBIX
(dpoBBIX) 00pa30BATEIBHBIX PECYPCOB, SIBISIFOIIMXCS Y4€OHO-METOIUYECKUMHU MaTepuaiaMu
(MyTbTUMEIUUHBIE TPOTPAMMBI, JJEKTPOHHBICE YUYEOHUKH W 3aJaYHUKH, DJIEKTPOHHBIC
OuONMMoOTEeKH, BUPTyalbHbIE JabOpaTOpUU, WIPOBBIE MPOTPAMMBI, KOJUIEKIIUH LHU(POBBIX
00pa3oBaTeNbHBIX PECYPCOB), peau3yromux auaakruueckue BosMoxxHoctu UKT, comeprkanme
KOTOPBIX COOTBETCTBYET 3aKOHOJATENhCTBY 00 oOpa3oBanuu. PaGodass mnporpamma He
CKOBBIBa€T TBOPUECKYIO HHUIIMATUBY YUUTENEH U IPEIOCTABISAET BO3SMOKHOCTH ISl peain3aluu
Pa3IMYHBIX METOAMYECKHUX MOAXOJ0B K MPENoJaBaHUI0 (U3WKH Ha YrIIyOJIEHHOM YpOBHE MPHU
YCIIOBUU COXpaHEHUs oO0sA3aTeNbHOM 4YacTH cojAepkaHMs Kypca. B mporpamme Takxke
IPEIYCMOTPEH pe3epB Yy4eOHOro BpeMeHHM B 7—~8 Kiaccax, M IMOBTOPUTEIbHO-0000IA0NINN
MOJlyJIb B 9 Ki1acce, KOTOpbIE YYUTENb MOKET UCIOIb30BaTh 10 CBOEMY YCMOTPEHHUIO.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®PU3UKA»

Kypc ¢usumkn — cucremooOpasyronuii uisi €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB,
MOCKONBKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOLIECCOB U SIBJICHHM, U3y4aeMBIX XUMHUEH,
Ouonorueii, actrpoHoMueil U gusndeckoit reorpadueit. Puznka — ATO MPEAMET, KOTOPbII HE
TOJIbKO BHOCUT OCHOBHOW BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, HO U MPEIOCTaBISAET
HanOoJiee sSiCHbIE 00pa3Ibl MPUMEHEHHSI HAYYHOTO METO/a MO3HAHMS, T. €. CIoco0a MOIyICHHS
JIOCTOBEPHBIX 3HAaHUH 0 Mupe. HakoHen, ¢puznka — 3TO mpeaMeT, KOTOPBIH Hapsy ¢ IPYrUMHU
€CTEeCTBEHHOHAyYHBIMU IpeIMeTaMH JIOJDKEH JaTh IIKOJbHMKAM MpeAcTaBieHUuEe 00
YBJIEKATEIbHOCTH HAYYHOTO MCCIEAOBAHUS M O PAZOCTU CaMOCTOSITEIBHOTO OTKPBITHS HOBOI'O
3HAHUS.



OnHa W3 THaBHBIX 3a7ad (pu3nueckoro oOpazoBaHHs B CTPYKType oOOIIero oOpazoBaHHA
COCTOUT B ()OPMHUPOBAHNUU €CTECTBEHHOHAYYHOW I'PAMOTHOCTH M MHTEpECa K HayKe y OCHOBHOM
Macchl 00YJaroIMXcs, KOTOpbIE B JaJIbHEHIIEM OyIyT 3aHATHI B CAMBIX Pa3HO 00pa3HbIX cdepax
nesrenbHOCTH. Ho He MeHee BakHas 3ajaya — BBIABIEHHE M IIOATOTOBKA TalaHTJIMBBIX
MOJIOJBIX JIIOACW sl TMPOJOJDKEHUS O00pa3oBaHMA U JalbHEHIIed NpodeccHOHaNTbHOM
JeSITEIbHOCTH B OOJACTU €CTECTBEHHBIX HAyK, (M3UKH, CO3/1aHUS HOBBIX TexHosorui. Kypc
¢u3ukn yriyOon€HHOTO ypOBHS MpEAHA3HAYEH MMEHHO Ul 3TOM Tpynnsl yyamuxcs. Otanaue
yrayos€HHOro Kypca (U3UKH OT 0a30BOrO Kypca Ha YpOBHE OCHOBHOT'O 00IIero oOpa3oBaHHS
COCTOUT B HE3HAUUTEILHOM pACIIMPEHUH COJACpKaHUS Kypca (I00aBIEHMH HEKOTOPBIX
JJIEMEHTOB COJEpXkaHUsA), HO B OosblIed cTeneHn — B (OPMUPOBAHUU 0o0jee CIO0XKHBIX
MIO3HABATENBHBIX JCHCTBUI, CBSI3aHHBIX C OCBOGHHEM M AKTHBHBIM NPUMEHEHUEM (PH3UYECKUX
3HaHUM (ucciieoBaTeNbCKUE AEHCTBUS, paboTa ¢ MHpopMaluel, pemeHue 3agad). boisee
CJIOKHBI XapaKTep JTUX JEHUCTBUM OTpak€H B IUIAHUPYEMBIX IIPEAMETHBIX pE3yJbTaTax
0CBOECHHMS yueOHoro npeamera «Pu3nka» Ha yriryOJaEHHOM ypOBHE.

Wzyuenne ¢usuku Ha yriyOnEHHOM YpOBHE TpearoyiaraeT u 0oJjiee BBICOKHN YpPOBEHB
c(OPMHPOBAHHOCTU €CTECTBEHHOHAYYHOW T'PaMOTHOCTH y4allluxcs, TO €CTb 0ojee yBEepeHHOe
BJIAJICHHE CIICAYIOUIMMH KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:!

— Hay4HO OOBSICHSTP SIBIICHUS;

— OLIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIeI0OBAHHUS;

— MHTEPHPETHPOBATH JAHHBIC M HCIIOJIH30BATh HAYYHBIC JOKA3aTEIbCTBA JIJISl TOJTYUSHHSI
BBIBOJIOB.

Wzyuenne ¢us3ukm Ha yriayOJE€HHOM YPOBHE TaKXKe JOJDKHO IMOMOYb YYaIlUMCS OCO3HAHHO
BbIOpaTh JanbHeWIui mnpoduib oOyueHuss Ha YpOBHE CpeaHero ooOmero oOpa3oBaHMs,
CBSI3aHHBIN C (PU3MKOHN WU IPYTUMHU €CTECTBEHHOHAYYHBIMH MTPEIMETaMHU.

HEJA N3YYEHUSA YYEBHOI'O ITIPEIMETA «®U3UKA»
HA YTJIYBJEHHOM YPOBHE

Lenu n3yyenus Gpu3nMKu Ha yriayOoJaEéHHOM YpOBHE:

— pa3BUTHE WHTEpeca W CTPeMJICHHs] OOYYalOMIMXCsl K HaydHOMY HM3YYCHHIO TPHUPOIHI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

— pa3BUTHE TPEACTABICHUH O HayyHOM METOJA€ TMO3HaHUs U (QopMUpOBaHUE
HCCIIEIOBATEIHLCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

— (opMupoBaHHEe HayyHOI'O MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4E€HUS OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

— (opMupoBaHHe YMEHUH TPUMEHATH (PU3MUECKUE 3HAHUS U HAYYHBIE JOKA3aTeIbCTBA IS
OOBSICHEHUS] OKPYKAFOIINX SBICHHIA;

— (opMupoBaHre NpPeACTAaBICHUN O POJM (U3MKU ISl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

— pa3BUTHE NPEJCTaBICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccHoHanbHON
JeSITENIbBHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOJArOTOBKA K JalbHEWIIeMy OOy4YeHHIO B 3TOM
HalpaBJICHUHY;

— (QopmMupoBaHue TOTOBHOCTH K JajbHeHIIeMy H3y4eHHIO (QU3UKM Ha YriayOiaEHHOM
YPOBHE B paMKaX COOTBETCTBYIOIIHMX Mpodriiei 00ydeHus: Ha YPOBHE CpEHEr0 OOIIero
o0Opa3oBaHUs

JlocTikeHne JTHX IIeJied Ha ypOBHE OCHOBHOTO OO0mIero oOpa3oBaHUs 0OecCreuynBaeTCs
pelLIeHUEM CIIEAYIOMINX 3a/1a4:

— TpHOOpETeHHWEe 3HAHWH O JUCKPETHOM CTPOCHHH BEIIECTBAa, MEXaHWYECKHX,
TEIUIOBBIX, YIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— MpHOOpEeTeHNnEe YMEHMH aHAIU3UPOBaThb U OOBACHATh (PU3UUECKUE  SABICHHUS Ha
OCHOBE U3YYEHHBIX (PU3MUECKHX 3aKOHOB U 3aKOHOMEPHOCTEH;



— OCBOEHHME METOJIOB PELICHHsS pacuéTHBIX M KAueCTBEHHBIX 3a7ay, TPeOYIOLIHX
CO3/laHUSl W HCIOJb30BAHUSA (PU3MUECKUX MOJeNeil, BKIYas TBOPYECKHE U
NPaKTUKO-OPUEHTHPOBAHHBIC 33/1a4H;

— pa3BUTHE UCCIENOBATEIbCKUX YMEHMH: HaONI0#aTh SBICHUS U U3MEpPSTh
(¢u3nyeckrue BEIUYMHBI, BBLABUraTbh T'MIIOTE3bl U MpEAaraTh SKCHEPUMEHTalbHbIE
CHoco0Bbl MX MPOBEPKH, IUIAHUPOBATh U TPOBOJUTH OMBITHI, KCIIEPUMEHTAIbHBIC
UCCIICI0BaHMs], aHAJIM3UPOBATh [10JyUYCHHbIE JAaHHbIE U 1€71aTh BbIBObI;

— OCBOeHHE NMPHUEMOB PabOTHl ¢ MH(pOpMaIMe (U3NIECKOro COACpKaHUsS, BKIHOYAs
UHPOPMALIMIO O COBPEMEHHBIX JIOCTHKCHHUAX (U3MKU; HMHTEPIpEeTanus |
KPUTHYECKOE OLICHUBAaHUE UH(OpMaIuy;

— 3HAKOMCTBO cO cdepamu TpodeCCHOHATBHONW JESTEIBHOCTH, CBSI3aHHBIMH C
¢u3uKOi, M COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMM Ha JIOCTHIKECHUSX
(bU3UYECKON HAYKH

MECTO YYEBHOTI'O TIPEJAMETA «®U3UKA», UI3YHAEMOI'O HA
YIAYBJEHHOM YPOBHE, B YYEBHOM ILJIAHE
B cootBerctBun ¢ ®I'OC OOO ¢Qusuka sBisieTcss 00s3aTENBHBIM TPEAMETOM Ha YPOBHE

OCHOBHOro obiero ob6paszoBanus. [Ipu sToM u3yuenue ¢u3Mku Ha YriyOJIEHHOM YpPOBHE
peanmu3yercst Kak 3a c4€T 00s3aTeNbHON YacTH y4eOHOTo IJIaHa, TaK U 3a CYET YacTH y4eOHOTO
IUIaHa, pealn3yeMON ydyacTHMKaMM 00pa3oBaTelbHbIX OTHOIIEHUIl. Pacrpenernenue dacoB Ha
u3ydeHne (pM3MKM Ha yriayOJ€HHOM ypoBHE: 3 4 B Henenmto B 7 U 8 kiaccax, 4 94 B HeJelo B 9
kiacce. Takum oO6pa3om, o0uit 00beM BpeMeHH Ha u3ydeHue GU3UKHN Ha YriyOJIEHHOM YpOBHE
— 340 u.

COJEPXAHUE YYEBHOI'O IIPEIMETA «®U3UKA»

7 kaacc (102 v)
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKpPYsKaomero mupa (7 4)
®usnka — Hayka o npupone. SBieHus npuponbl. Ousnyeckue sBICHHS: MEXAHUYECKUE,

TEIJIOBBIE, FNEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®usnyeckue BeauMuuHbl. Pa3zmepHocts. Eaununel ¢usnueckux BenuuuH. M3mepenue
busnueckux BenuuyuH. OtanoHbl. Dusnueckue mpudbopsl. llena nenenus. IlorpemHocTsb
u3mepennit. IlpaBuna Oe3omacHOro Tpyna mpu paboTe ¢ JaOOpaTOPHBIM OO0OPYAOBAHHEM.
MexnayHnaponHas cucrema enuHull. [lepeBos BHecucTeMHBIX eAMHUI B eAMHUIBI CU.

Kak ¢usuka u apyrue ecrecTBeHHblE HAyKH M3Yy4aroT MpUpoay. EcTecTBEeHHOHay4YHBIH METOA
MO3HAHUS: HaONIO/IeHNe, TTOCTAHOBKAa HAYYHOT'O BOIMPOCA, BBIABMKEHHE TUIIOTE3, SKCIIEPUMEHT
M0 MPOBEPKE TUIIOTE3, 00BsICHEHUE HabM0aemMoro siBiieHus. Onucanue GU3NIEeCKuX sSBICHUM C
IIOMOILIBIO MOJIEIIEH.

Jemoncmpayuu
1 MexaHuueckue, TeIIOBbIE, FIEKTPUUECKHUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE SBJICHUS
2 @uznueckwe MNPUOOPHI W TPOLEAypa NPSAMBIX HW3MEPEHHH aHaJOTOBBIM H IHU(PPOBHIM
npubopom
Jlabopamopuvie pabomot u onvimul
Omnpenernenue eHbl JeIeHUs IKalIbl U3MEPUTEIBHOTO prudopa
N3mepenne paccTossHUN, U3MEPEHHE IO U 00bEMa MeTon maneTku
N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea
Omnpenenenre pa3mMepoB MalbIX Teln MeToJ psoB
IIpoBenenue uccaenoBaHus MO MPOBEPKE TMIOTE3bI: JATBHOCTD MOJETA MIAPUKA, IYHIEHHOIO
TOPU30HTANILHO, TEM OoJibllle, YeM OOoJblle BhICOTA ITyCKa
Paznes 2. [leppoHavyaibHbIe CBEACHUSI O CTPOCHHMH BerecTsa (7 1)

CrpoeHnue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U Macchl OMbITHI, TOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBr>keHue dactull BemiecTBa. CBSI3b CKOPOCTHM JABMIKEHHMS YACTHI[ C TEeMIEpaTypou.
BpoynoBckoe nBuxkenue. uddysus. B3aumoneiicTBue yacTHil BEIIECTBA: MPUTSIKCHHE U
OTTAJIKUBAHUE.
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ArperaTHbleé  COCTOSIHHS ~ BEILECTBA:  CTPOEHUE  TIa30B, JKMJIKOCTEM U TBEPHABIX
(kpucTaminyeckux) Teia. B3auMocBs3b MeXAy CBOWCTBAMHU BEIECTB B Pa3HBIX arperarHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJIAPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHHN
BOJIBI.

Jemoncmpayuu
1 HabGmroneHne OpoyHOBCKOTO JIBHIKCHHS
2 Hab6mropenue nuddy3un
3 HaOmiopenue sBieHUM, OOBSICHSIOMIMXCS MPUTSHKEHHUEM WM OTTAJIKUBAHUEM YaCTHUI]

BELIECTBA

Jlabopamopnuvie pabomot u onvimasl
1 OrmeHka quaMeTpa aToMa METOJIOM PSJIOB (C HCIIONIb30BaHHEM (oTorpaduii)

OnbIThI 10 HAOIOJJEHHUIO TETIJIOBOTO PACIIUPEHUS Fa30B
3 OnbIThI 0 0OHAPYKEHUIO IEHCTBHS CHII MOJICKYJISIPHOTO MPUTSIKECHUS

Pasznen 3. /IBuskenue u B3aumojaeiicreue teJa (32 1)

Mexannueckoe naBuwxkenue. [lyte u mnepemenieHue. PaBHOMEpHOE H  HEPAaBHOMEPHOE
nBrkeHue. Yckopenue. CB0oOOAHOE MajeHHE KaK MPUMEpP HEPABHOMEPHOIO JBHUYKEHHS Tell.
Cxopoctb. CpenHsii CKOPOCTh IIPU HEPAaBHOMEPHOM JABM)KEHHMU. Pacuér myTtu u BpemeHU
JIBUKECHHS.

I'paduku  3aBEUCHMOCTEl BEIMYMH, OINUCHIBAIONIMX JBWKEeHHE. OOmue MOHATHA 00
OTHOCHUTENIbHOCTH ABMKEeHUA. Cl0KeHHe CKOPOCTEH IS TeJ, IBHXKYIIMXCS MapaJuieIbHO.

SIBnenue uHepuuK. 3aKoH nHepuuU. BzaumonelicTBue Ten Kak NpUYMHA U3MEHEHUSI CKOPOCTH
JIBUKEHUs Ted. Macca Kak Mepa MHEPTHOCTU Tella B MOCTyNaTelbHOM JBUKEeHUU. [1moTHOCTH
BemiecTBa. CBs3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B enuHUIlEe 00béMa BemecTBa. CMmecu u
cruaBbl. [loBepxHOCTHAS U IMHEWHAS INIOTHOCTb.

Cuna kak xapakTepucTuka B3aumojencTBus ten. Cuna ynpyroctu u 3akoH I'yka. 3mepenue
CUJIBl C TOMOUIBIO JUHAMOMETpa. SIBI€HHME TATOTEHUS M cuia TsbkecTh. Cuia TSKECTH Ha
npyrux rutanerax. Bec tena. HeBecomocts. CiokeHue cuil, HalpaBiICHHbBIX 110 OJHOW MPSIMOH.
PaBHopelicTBytomas cuil. Cuina TpeHus. TpeHue CKOJIbKEHUS U TPEHUE TOKOs, BA3KOE TPEHUE.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu
HabintoieHne MexaHn4eckoro JIBUKEHUS Tea
N3mepenne cKkopoCcTH MPSIMOIMHENHOTO JBUKECHHUS
Habintoienue siBjeHust HHEPIUU
HabnroneHne u3MeHeHus: CKOPOCTH ITPU B3aUMOJICHCTBUHU Tel
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO Tell
CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON IPSIMOMN
Jlabopamopnwvie pabomovt u onvimul
Onpenenenne CKOPOCTH PABHOMEPHOTO IBUKEHUS
Onpenenenue mMyTu, IepeMelIeHHs] U CpeTHENd CKOPOCTH
Onpenenenne MIOTHOCTU TBEPIOTO Tea
OmBITEL, NEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTshkeHus (nedopmanuu) NpyKHHBI OT
MIPUIIOKEHHOMN CUIIBI
5 OmbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI TPEHUS CKOJIBKEHUS OT CHUJIbI JAAaBJICHUS U

XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEMN

Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMIAKOCTEH 1 ra3oB (28 4)

Hasnenune. Cuna napnenus. CriocoObl yMEHbBIIIEHUS U YBETTUUCHUS JaBleHus. JlaBineHue rasa.
3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa u Temieparypsl. [lepenaya naBieHus TBEPABIMU Teja
MU, KUAKOCTSIMU U Tazamu. 3akoH [lackans. [TneBMaTnueckue MalivHBbl.

3aBUCUMOCTD JIaBJICHUS KHUAKOCTU OT TIIyOWMHBI morpyxenus. ['mapocraTuueckuil mapajokc.
CooOmaromuecs cocyasl. ['mapaBnnueckue MexaHu3Mbl. Mconb30BaHNE BBICOKUX NABICHUHN B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO BOJOIPOBOIA.
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Atmoctepa 3emuin u armocepHoe maBieHue. [IpuuMHBI CyIIECTBOBAHUS BO3IYLIHOMN
o6onoukn 3emau. Onweir Toppuuemnmu. M3mepenuwe armocdepHoro maBiaeHus. 3aBUCHMOCTH
aTMOC(EepHOro JaBJCHUS OT BBICOTHI Haa YypoBHeM Mops. [lpuGopel a1 u3MepeHus
aTMoc(epHOro JaBIeHHUS.

JleiicTBHE XKUAKOCTU M raza Ha MOrpYyKEHHOE B HMUX Tejo. BwlTankuparomas (apXxumenoBa)
cuia. 3akoH Apxumesna. YCIIOBUEC BO3HUKHOBEHHSI BBITAJKHBAIOMICH (apXHMEIOBOW) CHIIBL.
IInaBanue Ten. Bo3ayxorniaBanue.

Jemoncmpayuu

3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATypbl

[lepenava naBiaeHUs )KUIKOCTBIO U Ia30M

CooOwaromuecs cocyabl

I'mapaBnuueckuit mpecc

[IposiBienue neicTBus aTMOCHEPHOTO JaBICHUS

Cudon

3aBHCUMOCTh BBITAIKHBAIONICH CHIBI OT 00BEMA MOTPYKEHHOW B KHUJIKOCTh YacTH Tella M
IJIOTHOCTHU XKUIKOCTH

PaBeHCTBO BBITAIIKMBAIOIIEH CHJIBI BECY BBITECHEHHON KUIAKOCTH

9 VYcioBue IUIaBaHMS TEN: [UIABAHUE WM IMOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOLIEHUS

IJIOTHOCTEH TeNa U )KUJIKOCTU

Jlabopamopnuvie pabomot u onvimal
1 HccnenoBaHue 3aBUCHMOCTH Beca Teja B BOJAE OT 00bEMa MOrpyX EHHOU B JKUIKOCTh YACTH

Tena
2 OrmnpezeneHue BbITAIKUBAIOLIEH CUIIBL, JEHCTBYIOLIEH Ha TEJI0, HOTPYKEHHOE B )KUJKOCTh
3 IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIICH CUJIbI, ACHCTBYIOUIEH HA TEJIO B XKUIKOCTH, OT

Macchl Tella
4 OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIOLIEN HA TEJNO B

XKHUJKOCTH, OT 00BbEMA MOTPyKEHHOM B )KUIKOCTh YaCTH Te€NA U OT IJIOTHOCTH XKUAKOCTU
5 KoHcTpympoBaHue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKM M ONpENelcHHEe €€

rpy30N0AbEMHOCTH

Pa3pnen 5. PaGora u momHoCcTh. JHeprust (17 4)

Mexanunueckasi paboTa Jyisl CUJI, HallPaBJICHHbBIX BJIOJIb JIMHUU NTepeMeeHusl. MOIIHOCTb.

ITpocTble MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJIKMCIACT, HAKJIOHHAS IUIOCKOCTh, HOXKHUYHBIH
MexaHu3M. MoMeHT cunbl. PaBHOBecne peruara. IIpaBmino momeHToB. IIpuMeHeHHe npasuiia
paBHOBecHsl pblyara K OJoKy. «3osoToe mpaBuio» MmexaHuku. KIIJ[ mpocThIx MexaHH3MOB.
[TpocThie MexaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannueckass sHeprus. KuHernueckas m noTeHuManbHas sHeprus. IIpespamienue ogHoOro
BHJIa MEXAHUYECKOM HHEPrHH B JPYrod. 3aKOH COXpPAaHEHHs W MPEBpPALICHUS DHEPrUU B
MEXaHHUKE.

Hemoncmpayuu

1 IIpumepsl NIPOCTHIX MEXAHU3MOB
Jlabopamopuvie pabomot u onvimul
HccnenoBanue ycinoBuii paBHOBECHS pblyara
N3mepenne KII/] HakiIOHHOM MITOCKOCTH
W3yuenue mpaBuia psryara Juist OJABUKHOTO M HEMOBM)KHOTO OJIOKOB
Onpenenenne KI1/] moaBuxHOro u HEMOABUKHOTO OJI0OKa
Omnpenenenne paboTHl CHUJIBI YOPYTOCTU NPHU MOABEME TPY30B MPHU MOMOIIM MOJBHKHOTO
650Ka
6 I3ydeHue 3aKOHA COXPaHEHUsI MEXAaHUYECKOW SHEPIUH
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Pa3nen 6. TenioBuIe siBJIeHUS.



OcCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOW TEOpUHU CTpOEHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ. ONbITHI, IOATBEPKAAIOIINE OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKON TEOPHH.

Mopnenu TBEPAOro, KUIAKOTO U Ta3000pa3HOrO COCTOSHUN BemiecTBa. Kpucraminueckue u
amop¢Hsbie Tena. ['padeH — HOBBII MaTepual JUisi HOBBIX TEXHOJIOTHH. TeXHOIOTUU TOTydeHUS
UCKYCCTBEHHBIX aiaMa30B. OObsICHEHHE CBOICTB ra3oB, KUAKOCTEH M TBEPABIX TEJI HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOM TeopuH. [IOBEpXHOCTHOE HATSKEHHE, CMayMBaHUE,
KalWUISIpHbIE SBJIEHUA. TEIIOBOE pPACIIMPEHUE U C)KATHE. 3aBHUCHUMOCTH JABJIICHHUS ra3a OT
00BEMa, TeMIieparypsbl.

Temneparypa. CBsA3b TeMmmepaTypbl CO CpeIHEH KUHETUYECKOW HHEpPrue TemaoBOro
JBIDKEHUSI YacTull. TeMrepaTypHbIe IIKaJIbI.

Buytpennsas osueprus. CrnocoObl U3MEHEHHUS BHYTPEHHEH »JHEpruu: Temonepeaadya u
coBepitieHre padboThl. Buabl Temonepeaauu: TEIUIONPOBOAHOCTh, KOHBEKITUS, U3TydeHHEe. Bumbl
TEIUIONEepeIauy B IPUPOE U TexHHuKe. HeoOpaTUMOCTh TEMIOBBIX MPOIIECCOB.

KonmdgecTBo TemmoTel. YnaenbHas TEIUIOEMKOCTh BEIIECTBA. TeIIOO0OMEH | TEILIOBOE
paBHOBecHe. Y paBHEHUE TEIUIOBOro OanaHca.

[lnaBnenne m OTBEpJEBaHUE KPUCTAUIMYECKUX BEIIECTB. YJI€JbHAs TEIUIOTA IJIABJICHHUS.
[TapooOpa3oBanne u  koHaeHcauus. UWcnapenuwe. Kumenuwe.  VYaenpHas — Teriora
napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPAaTyphl KHIICHHS OT aTMOC(EepHOro JIaBJICHWUS.
HacplieHHbli 1 HEHAChIIEHHBIN 11ap. BaaxHoCcTh Bo3ayXa.

DHeprus ToMBa. Y IeibHas TEIJI0Ta CrOPaHuUs.

[Tpunnuns! padots TemnoBsix Apurareneii. KI1J[ TeroBoro asurartens. TerioBbie ABUraTeu
Y 3alIUTa OKpYyKarolen cpeibl. TernaoBbie MOTEPU B TEILIOCETSX.
3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUU B MEXAaHUYECKUX U TEIUIOBBIX MTPOLIECCAX.
Jemoncmpayuu

Habmtonenne 6poyHOBCKOTO IBHKEHUS
Hab6mronenue nuddyzumn
Habmtoienue siBjeHMi MOBEPXHOCTHOTO HATSHXKEHUS, CMAaYMBAHUS M KATWIUISIPHBIX SBICHUN
HabutoieHue TemnoBoro paciimupeHust Tes
W3meHneHue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarPEBAHUU W OXJTKICHUH
[IpaBuna nuzmepeHus remnepaTypbl
Buasl Tenonepenaun
OxJtax/iIeHre pu COBEPIIEHNUU PabOThI
HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CUIIAMHU
CpaBHeHHE TEMIO0EMKOCTEN pa3InYHBIX BEILIECTB
Habmonenue kuneHus
Hab6mronenre mocTosTHCTBA TEMIIEPATYPHI MIPHU TUTABICHUT
Mogaenu TeIIoBbIX ABATATENEN
Jlabopamopuvie pabomot u onvimul
OnBITHI 1O OOHAPYKEHUIO TEHCTBUS CHUIJI MOJICKYJISIPHOTO TIPUTSKEHUS
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOW COJIM WJIM caxapa
N3mepenne Temneparypsl Py NOMOILU KUAKOCTHOTO TEPMOMETPA U TATUYMKA TEMITEPATypPhl
OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIITMPEHHUSI Ta30B, KUIKOCTEH U TBEPABIX TEI
Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHUIIA
HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro 00bEMa U TeMITepaTyphl
[IpoBepka THUMOTE3bl JIMHEWHOW  3aBUCUMOCTH  JJIMHBI  CTOJIOMKA  KHUAKOCTH B
TEPMOMETPHUECKON TPYyOKE OT TeMItepaTyphl
8 HaOmonenue n3MeHeHUsl BHYTPEHHEH YHEPTUH TeJla B pe3yabTaTe TeIyIonepeaadn U padoThl
BHEIIIHUX CUJI
9 HccnenoBaHue SBICHUS TEIUNIOOOMEHA MPU CMEIIUBAHUH XOJIOJHOU U TOpsTUeit BOIBI
10 OmnpeneneHre KOJIUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW NHpU TEMIO0OMEHE C HarpeThIM
METAJUTMYECKUM UIUHAPOM
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11 Omnpepenenue yaenbHOU TEITOEMKOCTH BELIECTBA
12 Hccnenosanue mpouecca UCIIapeHus

13 OmnpeneneHrne OTHOCUTENBHOM BIIaXKHOCTH BO3AyXa
14 OmnpeneneHne yaenbHON TEIUIOTHI IUIABICHUS JIbJa

Pazgen 7. 3J1eKTpn'{ec1me U MAarHuTHBIC SIBJICHUSA.

Onektpusanus Ten. [[Ba pona snekTpuUYecKux 3apsaoB. BzanMmoneicTBue 3apsyKeHHBIX Tell.
3axoH Kynona.

Onekrpuueckoe mnose. Hanpspk€HHOCTh anekTpuueckoro nois. llpuHuun cynepnosuuuu
ANEKTPUYECKHUX TOJIEH.

Hocurenu snekTpudeckux 3apsgoB. DIEMEHTapHBIN 3JIeKTpudeckuil 3apsaa. CTpoeHue atoma.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

DNEeKTpUYECKU TOK. YCIOBHUS CYLIECTBOBAHMS  JJIEKTPUUECKOrO0 TOKa. MCTOYHMKH
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3IEKTPUYECKOrO0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B METAJIAX, JKUJIKOCTAX U ra3ax.

Onextpuueckas uenb. Cuiia Toka. DNEKTPUUYECKOE HAINpsKEHHE. AMIIEPMETP U BOJIBTMETP B
LEeMU MOCTOSIHHOrO ToKa. CONpOTUBIIEHUE MPOBOJHUKA. Y I€JIbHOE COIPOTUBJIECHUE BELIECTBA.
3akon Oma Ju1s yuactka nenu. [locienoBarenbHoe U napajjieIbHOE COEIMHEHUE TPOBOJHUKOB.
O/1C B nenu mocTossHHOro Toka. 3akoH Oma juist monHoil uenu. [IpaBuna Kupxroda. Pacuér
IIPOCTHIX JIEKTPUYECKUX Lienel. HenmHenHble 21eMeHTHI.

PaGota 1 MOIIHOCTH 2NEKTpHUEcKOro Toka. 3akoH Jlxoyns—IJleHna. DaexkTpruueckue Henu u
NOTPEOUTENH PIEKTPUIECKOM dHeprun B ObITy. KOpoTKoe 3aMbIkaHHe.

[locTostHHble MarHuThl. B3auMoneicTBHE TOCTOSHHBIX MarHUTOB. MarHuTHOE IIOJe€.
MarunuTtHOoe noJie 3eMJIM U €T0 3HaYeHue ISt s)ku3HU Ha 3emiie. OnbIT Dpcereaa. MarHuTHoe mosie
aneKkTpudeckoro Toka. OnbIT Amnepa. [IpumeHeHHe 37I€KTpOMarHUTOB B TEXHUKe. [leficTBue
MarHUTHOTO TOJIsI Ha MPOBOAHMK C¢ TokoM. Cuia Amnepa M ompefesieHue e€ HampaBiIeHHS.
OneKTpoJBUraTelb IMOCTOSHHOTO TOKa. lcronb3oBaHHME 3IIEKTPOABHMraTelled B TEXHHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel  @apages.  SIBneHue  anekTpomMarHuTHOW — wHAykuuu.  IIpaBmwio  Jlenna.
OnektporeHeparop. CrnocoObl TOMYYEHUS SICKTPUUYECKONW SHEPTUH. ODJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX MCTOYHHMKAX SHEPIHMU. DKOJOTMUYECKHE MpOoOIeMbl 3HEpreTHKH. TOoIUIMBHBIE
AIIEMEHTHI U JIEKTPOMOOKIIH.

Hemoncmpayuu
DneKkTpu3aIus Tel
JIBa posa JIEKTpUYECKUX 3apsA10B M B3aUMOJEHCTBUE 3apSKEHHBIX TeEIl
Y CTpoiCTBO U IEMCTBHE SIIEKTPOCKOIA
DneKkTpocTaTu4ecKas MHIYKIUs
3aKOH COXpaHEHHMsI SJIEKTPUUECKUX 3apsI0B
MopenupoBaHHe CHIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS ¢ IOMOIIBI0 OYMa)KHBIX CYJITaHOB
[IpoBOAHMKY U TUANEKTPUKH
M cTOUHMKH TOCTOSIHHOTO TOKA
JIencTBUA 2IEKTPUIECKOTO TOKA
DNEKTPUUECKUN TOK B )KUJKOCTH
["a30BbI1i1 pa3psin
W3mepenune cuibl TOKa aMIepMeETPOM
N3mepenue 31eKTpruuecKoro HanpsKeHUs! BOIIBTMETPOM
Peocrar 1 marasuH cOnpoTUBIIEHUN
B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB
MonenrpoBaHue HEBO3MOKHOCTH pa3AeiIeHUs MOJICOB MarHUTa
MopennpoBaHue MarHUTHBIX MTOJIEW MMOCTOSTHHBIX MarHUTOB
OmneIT OpcTena
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19 MarHuTHoOE 10JIe TOKa. DJIEKTPOMAarHUT
20 /leficTBME MarHUTHOTIO IOJISI HA IPOBOAHUK C TOKOM
21 DneKTpoJBUIaTEb IOCTOSIHHOIO TOKA
22 OmnpiTel @apanes
23 DIeKTpOoreHepaTop NOCTOSHHOTO TOKa
Jlabopamopuuvie pabomot u onvimal
OmnbITH O HAOTIOICHUIO SJCKTPU3AIIH TEJ IPU COMPUKOCHOBEHUH U MHTyKIHEH
HccnenoBanue necTBUS AIEKTPUUECKOrO MOJIs HA IPOBOJIHUKYU U AUDJIEKTPUKHU
COopka 1 ucnplTaHUE JIEKTPUUECKOH 1IENH ITOCTOSHHOTO TOKa
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, IPOTEKAOIIETO YE€PE3 PE3UCTOP, OT HAIPSKEHUS Ha
pE3UCTOpE U COIPOTUBIIEHUS PE3UCTOPA
5 OnbITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUUECKOTO CONPOTUBIIEHUS POBOJHUKA OT
€ro JIMHBI, IUIOIIAIU TIONIEPEYHOr0 CEYEHUS U MaTepHralia
6 OmnpeneneHue yaenbHOro COPOTUBIEHUS TPOBOIHUKA
7 IlpoBepka mpaBuiia CIOXKEHHS HANpPSDKEHUM MpU TOCIEI0BAaTENbHOM COEIUHEHHM JBYX
pEe3UCTOPOB
8 IlpoBepka nmpaBuiia Ajsi CUIIbI TOKA [IPU MapaJljIeIbHOM COEMHEHUH PE3UCTOPOB
9 Omnpenenenue DJIC ucTOUHMKA TOKA
10 IIpomepxka BbImoNHEHHSs 3aKkoHAa OMa 7151 TIOJIHOM 1Ienu
11 Omnpenenenre pabOTHI YIEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 pe3ucTop
12 OmnpeneneHne MOLHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha pe3UCTOpe
13 Omnpenenenue KIIJ] narpeBarens
14 HccnenoBaHue MarHUTHOTO B3aUMOJEUCTBUS MOCTOSSHHBIX MarHUTOB
15 H3ydeHue MarHUTHOTO IOJISI TIOCTOSHHBIX MAarHUTOB NPU UX OObETUHEHUH U pa3AelieHUU
16 HccnenoBaHue AeMCTBUSA IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY
17 OmnbITbl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS KaTyIIKH C TOKOM H
MarHuTa OoT CHJIbl U HalpaBJeHMs TOKA B KaTYIIKE U OT HAJIMYUSA/OTCYTCTBHS CEpACUHUKA B
KaTyIlKe
18 HM3yueHue nelicTBUS MarHUTHOTO MOJIS HA POBOJIHUK C TOKOM
19 KoHcTpyupoBaHue U uzyueHue paboThl 3IEKTPOIBUTATENS
20 WMsmepenue KIIJI anexkTpoABUTraTeIbHON YCTaHOBKU
21 OneITbl MO WCCIEAOBAHUIO SBJIEHUS DJEKTPOMAarHUTHOM MHIYKLUHU: MCCIEAOBaHUE
W3MEHEHU 3HaYeHMs U HallPaBJIEHUsI HHAYKLIIMOHHOTO TOKa
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Pasnen 8. Mexanuueckue siBJIeHUA.

Mexanunueckoe aBwxkeHue. MatepuanbHas Touka. CrocoObl OMHMCaHUS MEXaHHYECKOTro
JIBUKEHUS: TaOMWYHBIN, Tpadudeckuil, aHanmutudeckuii. Cucrema orcuéra. OTHOCUTENBHOCTH
MEXaHUYECKOTO JBHKEHUS.

BekTopHble BeIMYMHBIL, ONEpallMM C BEKTOpaMH, NPOEKIUH BEKTOpa. Paauyc-BekTop
MaTepUaJIbHOW TOYKHU, NEPEMEILEHUE HA IUIOCKOCTU. PaBHOMEpHOE MPSIMOJIIMHEHHOE JABUKEHUE.
HepaBHomepHOE mnpsiMonuHelHOe nBrKeHue. CpenHsisi U MIHOBEHHas CKOPOCTh Tena IpHU
HEPaBHOMEPHOM JIBUJKCHHH.

VYckopenue. PaBHOycKOpeHHOE TIPSIMOJIMHEWHOE JBHUKEHUE. Y CKOpEHHE CBOOOTHOTO A ICHHUS.
Onpitel ["anunes.

I'padmueckas uHTEpHIpeTaINs YCKOPEHHSI, CKOPOCTH, IPOUIEHHOTO IYTH U NIEpPEMEIICHUS s
IPSMOJIMHEMHOTO 1B KCHMUS.

JIBr>keHue Tesia, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBroKeHHEe 10 OKPYXKHOCTH. JIMHEHHas CKOpOCTb, YIVIOBas CKOPOCTb, IIEPUOX M YacTOTa
oOpalieHus NpH PaBHOMEPHOM JBIKEHHHM IO OKpPYXHOCTU. CKOpPOCTh U YCKOpEHHE IpHu
JBUKEHHUHU 110 OKPYKHOCTH.



Bexrtop cunbl. PaBHOonelcTBYIOILIAs cria.

[TepBriii 3akoH Hprotona. Btopoii 3akon Hprorona. Tperuid 3axkoH Hprorona. Ilpunimn

CYIEPHO3ULIMU CUIIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: Cuila TPEHHs CKOJIbKEHHUS, CUjla TPEHHUS MTOKOS,
npyrue Busl TpeHus. Koapunuent tpenus.

JIBrKeHure Tel M0 OKPYKHOCTHU MO/ J€HCTBUEM HECKOJIBKUX CHII.

3axoH bepHymu u noxsémHas cuna kpbuia. CoBpeMEHHbBIE JIETAaTENbHbIE aNllapaTsl, CyAa Ha
MOJBOAHBIX KPBUIbSX, AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISAX. JIBWKeHMe moe3da Ha
MarHMUTHOM MOJYIIKE.

Cuila TSDKECTH M 3aKOH BCEMUPHOIO TATOTEHMS. [[BH)KEHHME Teln BOKPYr T'PaBUTALIMOHHOIO
ueHtpa (B Tom uuciie rianet Bokpyr Connina). I[lepBas kocMuueckast ckopocts. HeBecomocts u
Neperpy3KH.

PaBHOBecue maTtepuanbHOW TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpalleHus. MoMeHT cuibl. LleHTp TshkecTH.

Nmnynec  Tena. HM3meHenne wumnynbca. MMmoynbe cuibl.  YIOPyroe ©W  HEYNPYyroe
B3aUMO/ICHCTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHUsI UMITyJIbca. PeakTUBHOE IBUIKEHHUE.

Mexanuueckass pabota ¥ MolHOCTb. PaGoTa cunm TsxecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U pabotel. lloTeHuuanbHass PHEPrusl Teja, MOAHITOrO HAaJ IMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3HEprus C:karod npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPIruu. 3aKOH U3MEHEHUS U COXPAHEHUSI MEXaHUYECKON SHEPruMu.

Jemoncmpayuu
1 HabmroneHrne MEXaHUYECKOTO JIBHXKEHUS Tella OTHOCUTEILHO Pa3HBIX Tell 0TCYETa
2 CpaBHEHME MYTEH U TPACKTOPUI JABMKEHHS OJHOTO U TOTO K€ TeJlda OTHOCUTENBHO Pa3HbIX
TeJI OTCYETA
N3mepenune ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO IBUKEHUS
HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO IBUKEHUS

Habntoienue ABM>KeHNUS Tejla 0 OKPYKHOCTU
HaGmonenne paBHOBecust Ten, CBOOOJHOrO TMajAeHUs, KojeOaHUs MasTHUKA B
MHEPLUMATIBHBIX CUCTEMaxX KaK MOJATBEPK/IEHUE MPUHIUIIA OTHOCUTEIbHOCTH
7 3aBHCHMOCTbH YCKOPEHMS T€Jla OT €r0 MACChI U JEHCTBYIOIIEN Ha HETO CUJIBI
8 HabmroeHue paBeHCTBa CUII ITPH B3aUMOJIEHCTBUU TEI
9 M3mMmeHeHue Beca Teja IpU yCKOPEHHOM JBUKECHUH
10 Ilepenaua umnyinbca Npy B3aUMOJCHCTBUM TE
11 TIpeoOpa3zoBaHMs SHEPIUU IPU B3aUMOJCHCTBUU Tel
12 CoxpaHeHHE UMITyJIbCa IIPU a0COIIOTHO HEYNPYTOM B3aUMOACHCTBUU
13 CoxpaHEHHE UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUN
14 Habmronenue PEaKTUBHOI'O JABMIKECHUS
15 CoxpaHeHHEe YHEPTruy NMpH CBOOOIHOM MaICHUN
16 CoxpaHeHHe SHEPruu Npyu ABMKEHUHU TeJa MO/ JeHCTBUEM MPY>KUHBI

Jlabopamopuvie pabomuvt u onvimul

1 Onmnpenenenne cpeiHed CKOPOCTH CKOJBXKEHHs Opycka WIM JABW)KGHHS IIAapHKa [0
HAaKJIOHHOM TIOCKOCTH

2 OmnpeneneHue yCKOpeHUs Tela IpyU PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM MJI0CKOCTH

3 MHccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBIDKEHUH 0Oe3
Ha4yaJbHOU CKOPOCTH

4 TlpoBepka THIIOTE3BI: €CIU MPH PABHOYCKOPEHHOM JBIDKEHHUHM 0O€3 HauyalbHOM CKOpOCTH

IIyTH OTHOCATCS KaK psiJi HEYETHBIX YUCEII, TO BpEMEHa OJMHAKOBBI

HccnenoBanue BMKEHUS Tela, OPOLICHHOTO MO/ YIJIOM K TOPH30HTY

HccnenoBanue 3aBUCUMOCTH CHITbI TPEHHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHUS

Omnpenenenue K03 puiineHTa TpeHUs CKOIbKEHHS

Onpenenenne KECTKOCTU MPYKUHBI
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9 HccnenoBaHue 3aBUCUMOCTH CHJIBI YIPYIOCTH, BO3HMKAIOLIEW B IPYKHUHE, OT CTEIEHU
nedopmanuy npyxHuHbI

10 Ormpenenenue paboOTHl CHIIBI TPEHHSI IPH PABHOMEPHOM JABIKEHUH TeJla 110 TOPU30HTAIBHON
IIOBEPXHOCTU

11 Ormpenenenue pabOThl CHJIBI  YIPYTOCTH TP  MOABEME TIpy3a C HCIOJIB30BAaHHEM
HEMOBMXHOTO U MOABUKHOIO OJIOKOB

Pa3zgen 9. Mexannueckune KoJe0aHUA M BOJHBI

KonebarenbHoe pnBuxeHue. OCHOBHBIE XapaKTEPUCTUKM KOJIEOAHMH: IEpHOA, 4acToTa,
ammuTyaa. ['apmonndeckue konebanus. 3aryxarouue Konebanus. BeiHykIeHHbIE KoneOaHus.
Pe3onanc.

Matematuueckuil U TNPYXKUHHBIA MadATHUKM. lIpeBpalieHue sHepruu npu KojedaTreabHOM
JIBUOKEHUU.

Mexannudeckue BOJHBI. [IpojoibpHbIe U TonepeyHbie BOIHBI. CBOWCTBA MEXaHMYECKHX BOJH:
uHTepdhepeHys U Audpakuus. uHa BOJHBI U CKOPOCTh €€ pacHpocTpaHeHus. MexaHnyeckue
BOJIHBI B TBEPAOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. Pacnpoctpanenue u orpaxkeHue 3Byka. ' poMKOCTh 3ByKa M BbICOTa TOHA. Pe3oHaHC B
akyctuke. MH)pasByk u ynabTpa3Byk. lcmonb3oBaHue yibTpasByka B —COBPEMEHHBIX
TEXHOJIOTUSIX.

Jemoncmpayuu

Habmtonenue xonebanuil Tesn noJ 1eHCTBUEM CHIIBI TSKECTH M CHIIbI YIIPYTOCTH

Habmronenune xonebanuii rpy3a Ha HUTH U Ha IPYKAHE

HaGntoneHue BbIHYX/I€HHBIX KOJeOaHUI 1 pe3oHaHca

PacnipocTpanenue npooiabHBIX U MONEPEYHBIX BOJTH (HA MOJICIH)

Habmtonenue unrepdepeHunu 1 Judpakiiuy BOJIH Ha TOBEPXHOCTH BOJIBI

HabnroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI

AKycTHYeCKHI pe30HaHC

Jlabopamopuvie pabomol u onvimul

Omnpenenenue 4acTOThI U EpHOa KoleOaHUH MaTeMaTHYECKOro MasiTHUKa

OmnpeneneHne 9acTOTHI ¥ MIEPHOAA KOJIeOaHUH TPYKUHHOTO MassTHUKA

HccnenoBanue 3aBUCUMOCTH NTEPHOAA KOJIeOaHUH rpy3a Ha HUTU OT JAJUHBI HUTH
HccnenoBanue 3aBUCUMOCTH TTEPHOAA KOJICOaHNUH TPYKUHHOTO MasgTHUKA OT MaCChI Tpy3a
ITpoBepka HE3aBUCUMOCTH MepuoJia KOJIeOaHUH Tpy3a, MOJBEIIEHHOTO K JIEHTE, OT MacChl
rpysa

6 ONBITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTb MEpHOAa KoieOaHWH MPYKMHHOTO MasTHHKA OT

MAacChl Ipy3a M KECTKOCTH MPYKUHBI
7 W3mepeHne yckopeHHs CBOOOTHOTO MaeHHUS
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Paznes 10. Di1eKTpOMAarHuTHOE 110J1€ M JIEKTPOMATHUTHBIE BOJTHBI

DNEeKTPOMarHUTHOE TOJIe. DJIEKTPOMAarHUTHBIE BOJHBI. CBOWCTBA AJEKTPOMArHUTHBIX BOJIH.
[IIkana 3MeKTpOMarHUTHBIX BOJH. VCroNb30BaHKe AIEKTPOMArHUTHBIX BOJH /IS COTOBOM CBSI3H.
Pannosokamust. Kocmuuaeckas cBSI3b.

DnexkTpoMarHuTHas mnpupona cBeta. CkopocTh cBera. BonHOBBIE CBOKCTBa CBeTa:
uHTepdepeHus 1 Tudpaxus.

Jemoncmpayuu
1 CBoiicTBa PJIEKTPOMArHUTHBIX BOJIH
2 Wnrepdepenus u audpaxius ceera

Jlabopamopnusie pabomot u onvimal
1 W3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJH
2 IIpoBeneHue ONBITOB IO HAOMIOACHUIO HHTEPhEPEHITNN U AUPPAKIIUUA CBETA



Pa3zgen 11. CBeToBLI€ SIBJIEHUS

JlyueBass mojenb cBera MW reomerpuyeckas onrtuka. Mcrounuku csera. IIpsmonuneitHoe
pacnpoctpanenue cBera. 3atmeHusi Connua u Jlynsl. Otpaxenue cBera. Ilnockoe 3epkano.
3akoH oTpaxeHus cera. [loctpoenne nzodpaxenuii, chOpMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBera. 3akoH npenomiieHus ceeta. IlonHoe oTpaxeHnue cBera. Mcnonb3oBaHue
IIOJIHOT'O OTPAKEHMSI B ONITUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS CBSI3b.

Jlunza, xox nayuedt B guH3ze. Dopmyna ToHKOM JuH3BL l[locTpoenue wu3z00pakeHUil,
chOpMUPOBAHHBIX TOHKOM JnUH30M. OnTuueckas cuctema ¢oroanmnapara, MHUKPOCKONa U
Teneckona. I'na3, kak onTuyeckas cuctema. bin3opykocTs U 1abHO30PKOCTbD.

Pasznoxxenue 6enoro cera B crektp. OnbiTel HetoToHa. CriokeHHe CHEKTPalbHBIX I[BETOB.
Hucniepcus csera.

Jemoncmpayuu

[IpssMonMHENHOE pacIIPpOCTPAHEHHUE CBETA

OTtpaxkenue cBeTa

[TonyueHnne n300paxeHUi B IIIOCKOM 3€pKaje

[Ipenomnenue cBera

OnTruyeckuii CBETOBO/T

Xon nydeil B cobuparomieit muHze

Xo Jiydel B pacCenBaroIEeH JIMH3E

[Tonydenue n306paxxeHuii ¢ TOMOIIIBIO JINH3

[Ipunuun neiicTBus QoroanmnapaTa, MUKpPOCKOIA U TEJIECKOIA
10 Mopenb riasa

11 Paznoxxenue 6enoro CBeTa B CIIEKTP

12 Tlomyuyenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX 1IBETOB

Jlabopamopuvie pabomsl u onvimul
1 HccnenoBaHue 3aBUCMMOCTH yIIa OTPaXXEHHUS CBETOBOTO JIy4a OT yIjla MaJeHus
N3ydenue cBoiCTB M300pakeHUs B IIJIOCKOM 3€pKaje
HccnenoBanue 3aBUCHMOCTH YIUIa IIPEJIOMIIEHHS OT yIjla TaJ€HUs CBETOBOTO Jyda Ha
IPaHULE «BO3TyX—CTEKIIO»

[Tonmy4yenne n300pa>keHU € MOMOIIBIO COOUPAIOLIECH JTHMH3BI

Onpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHJIBI COOMPAIOLIEH TMH3bI

OMnBITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP

OnpITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOAEHUN Yepe3 LIBETOBbIE (PUIIBTPHI
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Pa3znen 12. KBanToBble siBJIeHUS

OmneiTel Pezepdopna u mutanerapHas mojenb atoma. Mogenb atroma bopa. Hcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PagnoakTuBHOCTH. AJb(da-, OeTa- u ramma-uznyueHus. CtpoeHre aroMHoro sapa. Hykinonnas
MOJeIb aToMHOro siapa. M3oronsl. PamgnoaktuBHBIE TpeBpamienus. Ilepumon mnomypacmana
aTOMHBIX saep. JlelicTBuE paguMoOaKTHBHBIX H3JIyYEHUH Ha JKUBBIE OpPraHM3MBbl. 3alluTa OT
PaAMOAKTUBHOIO U3IIy4ECHHUS.

SAnepHble peakuMy. 3aKOHBI COXPAHEHMs 3apsAA0BOIO M MAacCOBOIO YHCEN. DHEPIHsl CBA3U
aToMHBIX saep. CBsa3p maccel UM dHepruu. Peaknmm cunTe3a u neneHus saep. McrouHnkm
sHeprun ConHua W 3BE3A. SnepHas sHepreTuka. OKOJOTHUECKHE MPOOJIEMBI siepHON
SHEPIeTHKHU.

Jemoncmpayuu

CnexTpsl U3JIy4eHHs U TOTJIOIEHUs
CrieKTphl pa3avyuHbIX I'a30B

CnekTtp Bozopoaa

Habmtonenue TpexoB B kamepe Buibcona
Pabota cuéTunka HOHU3UPYIOMUX U3TYICHHUH
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6 Peructpauus u3nydeHus NPUPOIHBIX MUHEPATIOB U MPOAYKTOB
Jlabopamopnuvie pabomovt u onvimul

1 HaGmroeHre CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYICHHUS

2 HccnenmoBanue TpPEKOB: H3MEPEHUE OHHEPrHMM YacTHIBl IO TOPMO3HOMY IMyTH (IO
¢dororpadusm)

3 HM3mepenue paguoakTUBHOTO (poHa

[HoBTOpUTENBbHO-00001IaK0IIMIA MOAYJIb

IToBTOpUTENBEHO-0000IIAIONMI MOY/Ib NpPEAHA3HAYEH IJIs CUCTEMaTH3alMd M 000O0ILeHUs
IPEMETHOTO COJICPYKAHUS U OTIBITA JCSITEIBHOCTH, TPUOOPETEHHOTO IPU U3YYSHUH BCETO Kypca
¢Gu3uku yriayoa€HHOIO ypOBHS, a TaKkKe Ul MOArOTOBKM K OCHOBHOMY IOCYJapCTBEHHOMY
9K3aMeHy 1O (U3nKe

B nponecce usyueHuss JAaHHOIO MOZYJSl PEATU3YIOTCS W IOIY4aroT AAJbHEHIIEEe pa3BUTHE
yueOHble JIeHCTBUS, OOecleuyMBarolMe JIOCTH)KEHHUE IMPEAMETHBIX U  METalpeIMEeTHBIX
pe3yibTaToB 00ydeHus, (HOpMUPOBAHHE E€CTECTBEHHOHAYyYHOM TI'PaMOTHOCTU: OOBSICHEHUE WU
OINMCAHUE SIBJICHUN Ha OCHOBE MPUMEHEHUS (PU3NYECKUX 3HAHUM, UCCIIEI0BATENbCKUE NEHCTBUS
(BBLABMIKEHHME TMIIOTE3, IOCTAHOBKA LEJIM M IIJIAHWPOBAHUE HCCIICAOBAHUS, aHAINU3 JaHHBIX U
[I0JIy4YE€HUE BBIBOJIOB).

[IpennoururensHO GOPMON OCBOEHHUSI MOIYJIsl SIBISETCA NMPAKTHUKYM, [IPOrpaMma KOTOPOTro
BKJIIOYAET:

—pelleHue 3a/1a4, OTHOCSIINUXCS K Pa3InYHbIM pasjiesiaM U TeMaM Kypca (PU3MKH, B TOM YHCIIE
3aJ1a4, MHTETPUPYIOLIUX COJIEPKaHUE Pa3HBIX Pa3/IeiioB;

—BBINOJHEHUE Ja0OPAaTOPHBIX Pa0bOT M OMBITOB (BKJOYAs pabOThl M OMBITHI U3 MEpPEeYHEH K
paszenaM Kypca) B YCIOBUSAX CaMOCTOSITENIbHOTO IUIAHUPOBAHUS MPOBEIECHUS UCCIIEIOBaHMS,
BbIOOpa M OOOCHOBAaHUS MeETOAAa M3MEpPEHMs BEIMYMH, COOpPKU HKCIEPUMEHTAIbHOM
YCTaHOBKHY;

—BBITNIOJIHEHUE TNPOOJIEMHBIX 3aJaHUi NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa (3aJaHus IO
€CTECTBEHHO-HAyYHOM TpaMOTHOCTH), B TOM YHCJIE€ 3aJlaHUi C MEXIPEIMETHBIM
COJIEP/KAHUEM;

—paboTy Haj IrpYNIOBBIMU WM UHAWBUYaJbHBIMU MIPOEKTaMHU, CBA3aHHBIMHU C COJEp)KaHUEM
Kypca Gpu3nKu
N3ydyeHne NOBTOPUTEIHHO-0000IAIONIEI0 MOAYIS MOXET 3aKaHYMBAThCA IPOBEACHHUEM

JIMarHOCTUYECKOM paboThl 3a Kypc (U3MKHM yriIyOJEHHOTO YpPOBHS, BKJIIOYAIONIMKA 3a/1aHUS

Pa3HOTO YpPOBHS CIIO)KHOCTH  Pe3ynbTaThl BBIIOJHEHHUS JUArHOCTMYECKOM paboThl MOTYT

MIOKa3bIBaTh CTENEHb IN'OTOBHOCTH ydaluxcsi K OCHOBHOMY TIOCYAApCTBEHHOMY JK3aMEHY IIO

¢usznke, a TaKKe CBUACTEIBCTBOBaTbH O JIOCTUTHYTOM YPOBHE €CTECTBEHHOHAYUYHOM

IPaMOTHOCTH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS
YUYEBHOI'O IPEIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBILIIEI'O OGPA30OBAHMUSA
(YIJIYBJEHHBIA YPOBEHD)

OcBoenue yueOHOro mpeamera «du3zuka» Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
(yrnmyOn€HHBIH ypOBEHB) JOKHO OOECHedMBaTh JOCTHIKEHHE CIEAYIONINX JUYHOCTHBIX,
MCTAIIPEAMCETHBIX U MPEAMETHBIX 06p330BaTeJ'IBHI)IX PE3YIbTATOB
JIMYHOCTHBIE PE3YJIBTATbDI

Ilampuomuueckoe éocnumanue:

—TIPOSIBJICHHE HMHTEpeca K UCTOPUH M COBPEMEHHOMY COCTOSHUIO POCCHUUCKON (hr3mueckoit

HAYKH;

—IICHHOCTHOE OTHOIICHUE K JOCTHKCHHSIM POCCUMCKIX YUEHBIX- (PU3UKOB

TI'pasicoanckoe u 0yxo8Ho-HpascmeeHHoe 60CRUMAHUE:



—TOTOBHOCTh K aKTUBHOMY Y4YacTHIO B OOCYKIEHUHM OOIIECTBEHHO 3HAYMMBIX U ITHUECKUX
po0JieM, CBA3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU;

—O0CO3HaHUE BAXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B ACATEIBHOCTH YUYEHOTO
Icmemuueckoe eocnumanue:

—BOCIIPUATHE JCTETUYECKUX KaueCTB (DU3MYECKOW HAyKu: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTHU

Ilennocmu nayunozo noznanus:

—OCO3HAaHUE LEHHOCTU (U3MUECKOM HayKd KaK MOIIHOTO HHCTPYMEHTa MO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIIEH COCTABIIAIOLICH KYJIbTYPBI;

—OpHEHTallUg B JIEATEIHbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX [pEACTaBICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBL;

—pa3BUTHE HAYYHO JTI0003HATEILHOCTH, MHTEPECca K UCCIIEIOBATENLCKOM 1eITeIbHOCTH
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 DJ1A2ONONYHUA

—OCO3HaHUE IIEHHOCTH 0e30MacHOro odpasa >KU3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BOKHOCTH TIpaBuJjI 0€30MacHOr0 MOBEICHUS Ha TPAHCIIOPTE, HA OpOrax, ¢ ANEKTPUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

—Cc(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKUE CBOETO IMpaBa HAa OMIMOKY U TaKOTO K€
IpaBa y Ipyroro 4ejioBeka

Tpyooeoe éocnumanue:

—AaKTUBHOE Y4YacTHe B PEUICHUH MPAaKTHUECKUX 3a7a4 (B paMKax CEMbH, LIKOJIbI, TOPOJa, Kpas)
TEXHOJIOTUYECKOW W COIMAIBLHOW HAIPABJICHHOCTH, TPEOYIONIMX B TOM YHCIE U (U3HYECKUX
3HAHUM;

—WHTEPEC K MPAKTUIECKOMY U3YUCHUIO Mpodeccuii, CBA3aHHBIX C QU3UKON
IKonozuueckoe gocnumanue:

—OpHUEHTalUsl Ha TpUMEHeHHWe (UBMYECKUX 3HAHUU Ui pemieHust  3a7gad B 00JacTu
OKpY’Karolllel cpe/ibl, IUNIAHUPOBAHUSI ITOCTYNKOB U OLICHKH UX BO3MOJKHBIX MOCHEACTBUH IS
OKpY>Karollen Cpeibl;

—O0CO3HAHUE II100aTBHOT0 XapaKkTepa HIKOJIOTHYECKUX MPoOIeM U MyTel UX pelieHus
Adanmayua o0yuaruiezoca K UIMEHANOWUMCA YCI08UAM COUUANLHOU U RPUPOOHOIL

cpeovt:

—TNOTpeOHOCTh BO B3aUMOJICHCTBUM MPHU BHITIOJIHEHUH MCCIICOBAHUN U MIPOEKTOB (PU3MUECKOM
HaIpaBJIE€HHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHUX;

—TIOBBIIICHUE YPOBHSI CBOCH KOMIETEHTHOCTH Uepe3 MPAKTUUECKYI0 NeATeIbHOCTb;

—TOoTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWM, yMEHHU (DOpPMYIHpOBaTH HAEU, MOHATHUSA,
TUTIOTE3bI O (PU3UYECKUX O0BEKTAX U SIBICHUSX;

—oO0co3HaHue 1e(PUIMTOB COOCTBEHHBIX 3HAHHUI U KOMIETEHTHOCTEH B 00MacTu (pU3MKU;

—IUTAaHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHNN HOBBIX (DH3NYECKUX 3HAHUIA;

—CTpEMIICHHE aHAIM3UPOBATh U BBISBISITH B3aMMOCBS3HM MPUPOABI, OOIIECTBA U IKOHOMHKH, B
TOM YHCJIE C UCTTOJIb30BaHUEM (PU3NYECKUX 3HAHHM;

—OIICHKa CBOMX JIEUCTBMM C YyYE€TOM BIMSHUS Ha OKPYXKAIOLIYI0 Cpely, BO3MOMXHBIX
I00ATBHBIX TTOCIIEICTBHIA

METANPEIMETHBIE PE3YJIbTATBI

YHuBepcaibHbIe O3HABATEIbHbIE 1eCTBUA
ba3zoevie nozuueckue oeiicmeus’

—BBISBIATh M XapakTEpPU30BaTh  CYIIECTBEHHBIC TMPHU3HAKH  OOBEKTOB  (SBIICHUIA);
KJIacCU(UIIUPOBATH UX;

—BBISBIIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B pacCMAaTpUBAEMbIX (akTax, MJaHHBIX W
HaOIIOICHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

—BBIABIIATH IPUUYUHHO-CIIEJACTBEHHBIE CBS3U MPU U3YUYEHUHU (PU3UUECKUX SBJICHUI U MPOIIECCOB;
JenaTh BBIBOABI C HUCIOJb30BAHUEM JCAYKTUBHBIX M WHIYKTUBHBIX YMO3aKIIOUYEHUH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUHH;



—CaMOCTOATENIBHO BBIOMpPATh CHOCOO pemieHus ydeOHOH (u3ndeckoil 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pelIeHHs], BEIOOp Hanbosee NOIXOSMIIEr0o ¢ Y4ETOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHUEB)
ba3zoevie uccneoosamenvckue oeiicmeus:

—MUCIO0JIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIHLCKUM HHCTPYMEHT MO3HAHUS;

—TPOBOJIUTh [0 CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIM (U3HUecKuii
HKCHEPUMEHT, HEOOIBIIIOE UCCIIEA0BAaHIE (DU3MUECKOTO SIBICHUS;

—OLIEHUBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HWH(MOPMALIMIO, TOJYyYEHHYIO B XOJe
HCCIIEIOBaHMS WM SKCIIEPUMEHTA;

—CaMOCTOATENbHO (OPMYIUPOBATH OOOOIIEHHUS M BBIBOJABI MO pe3yJabTaTaM IPOBEAEHHOIO
HaOJIOACHNS, OMIBITA, UCCIICAOBAHMS;

—TIIPOTHO3UPOBATh BO3MOXHOE JajbHeliiee pa3BUTHE (PU3UUECKHX  IPOIECCOB, a TaKKe
BBIIBUTATh TIPE/IOIOKEHUSI 00 MX PAa3BUTUHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Paboma c ungpopmaueir:

—MOpPUMEHSATh pa3Iu4yHble METOAbl, WHCTPYMEHThI M 3alpoChl MpHU  TOUCKE H OTOOpe
nH(OPMALIUY WK JAaHHBIX ¢ YUETOM IPEAIOoKEHHOM yueOHO! (hr3ruecKoi 3a1auu;

—aHaJM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHDOPMAIIHIO PA3IMIHBIX BUIOB U
(dbopM mpencTaBiIeHUS;

—OIICHUBATh HAA&KHOCTh HH(OpPMAIMKM TIO KPUTEPUAM, MPEAJIOKEHHBIM YUHUTEIEM WU
chOpMyIHPOBAHHBIM CAMOCTOSITENIHHO;

—CaMOCTOATEIHPHO BBIOMPATh ONTHMAIBHYIO (QOpMYy TMpeAcTaBlieHUs WHPOpPMAIUU U
WUTIOCTPUPOBATH pelIaeMble 3a7a4i HECIOKHBIMU CXEMaMH, AMarpaMMaMu, UHOU rpaduxoit
A UX KOMOWHAIASIMU

YHuBepcajibHble KOMMYHUKATHBHBbIE e CTBUS
Obwenue.

—B Xofe 00CyXJeHUs y4eOHOro marepuaia, pe3yiabTaToB JIaDOpaTOPHBIX PadOT U MPOEKTOB
3aJ1aBaTh BOIPOCHI MO CYLIECTBY OOCYX/JIaeMOI TEeMbl U BBICKA3bIBaTh WJEH, HAllEJICHHbIC Ha
pelleHre 3a1a4u ¥ oJiiepKaHue 0J1aroKenaTeaTbHOCTH OOIIEHHS;

—COIIOCTaBIIATh CBOU CYXICHUS C CYXKJICHHUSIMHU JPYTUX YYACTHUKOB JUajiora, 0OHapyXuBaTh
pa3iuyre U CXOJCTBO MO3HIINIA;

—BBIPaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M MUCHMEHHBIX TEKCTAX;

—IIyOIUYHO TPEJCTABISATh PE3YNbTAaThl BBHIOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,

WCCJICIOBAHMS, TIPOEKTA)

Coemecmnasn desmenvnocmo (cCompyonuuecmeo):

—TMOHUMAaTh M HCIOJh30BaTh MPEUMYIECTBA KOMAHJAHOW W WHAUBUIAYATbHONW palbOThI TIpH
pelIeHnr KOHKPETHON (hU3NUYECKOi MPoOIeMBbl;

—TPUHUMATH €] COBMECTHOM JIEATETLHOCTH, OPTAaHU30BBIBATh JEHCTBHS 0 €€ TOCTIKCHHIO:
pacmpenenatb poyid, 0O0CYXIaTh MPOIECCHl U PEe3yNbTaThl COBMECTHOW pPabOTHI; 0000IaTh
MHEHHUS HECKOJIBKHX JIIONICH;

—BBIMIOJIHATh CBOIO YacTh pabOThI, JOCTUrasi KAauyeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HaIpaBJIEHUIO ¥ KOOPAUHHUPYS CBOU JACHCTBHUSA C APYTUMHU WICHAMH KOMaH/IbI,

—OIIEHUBaTh KAaueCTBO CBOETO BKJaJa B OOMIMH MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUS

YHuBepcanbHbIe peryJaTHBHbBIC 1eHCTBUSA
Camoopzanuzayus:

—BBIABIIATH MPOOJEMBI B J>KM3HEHHBIX M YYEOHBIX CHUTYAIUSX, TPEOYIOIIMX JUIsl pEHICHUS
(bu3NyuecKrX 3HaAHU;

—OPHUEHTHPOBATHCS B PA3IUYHBIX TOIX0JaX MPUHSATHUS PEIICHUN (MHIWBUIYaTbHOE, PUHSATHE
perieHus B TpyIe, IPUHATHE PEIICHUA TPYIIION);

—CaMOCTOATEIBHO COCTABJIATH ANTOPUTM peHIeHHs (PU3NYECKOW 3aJauyd  WIH  IUIaH
UCCIEIOBaHUSI C Y4YETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEHA,
apryMEeHTHUPOBATH MpeajaraeMbie BAPUAHTHI PEIICHUH;



—JeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE

Camoxonumpons (pegpnexcus):

—JaBaTh AJICKBaTHYIO OLIEHKY CHUTYallUX U MpeajaraTh IIaH e€ n3MEeHEHHS,

—OOBSICHATh NPUYUHBI JTOCTIDKCHUS (HEIOCTIDKCHHMS) PE3YJIbTaToOB  JEATEIBHOCTH, IaBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY;

—BHOCUTHh KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YHCIEC B XOJ BBINOJHEHUS (PU3MIECKOTO
WCCIICIOBAaHMSI MM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, M3MEHUBIIUXCS CUTYaIlUil,
YCTaHOBJICHHBIX OLIMOOK, BO3HUKIIUX TPYAHOCTEH;

—OIICHUBATh COOTBETCTBHE PE3Y/IbTATa LIEIH U YCIOBUSIM

IMmoyuonanvhblii unmMeNIEKM

—CTaBUTh ce0sI HA MECTO JIPYroro 4YelioBeKa B XOJIE CIOpa WM AUCKYCCHM Ha HAyYHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYrOro
Ilpunamue ceoa u opy2ux:

—IMpU3HABaTh CBOE MPABO Ha OUMIMOKY NMPH PEHIeHUH (GU3MUECKUX 33/a4 WM B YTBEPKICHUAX
Ha Hay4YHBIE TEMBI U TAKOE K€ IPaBO JPYTOro

INPEAMETHBIE PE3YJIBTATDBI

7 Kkiaacc
[IpenMeTHbIe pe3yabTaThl Ha YIIIYOJIEHHOM YPOBHE JOJDKHBI OTpa)xarh C(HOPMUPOBAHHOCTH Y
00y4aroIuXxcsi yMEHUM:

—HCIONb30BaTh MOHATUSA: (PU3NYECKUE M XMUMHYECKUE SIBIICHUS; HaONIO/IEHUE, HKCIEPUMEHT,
MOJIENIb, TUIIOTE3a; EAUHUIIBI (U3NYECKUX BEJIMYMH; aTOM, MOJIEKYJA, arperaTHble COCTOSHUS
BemecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE); MEXAHUYECKOE JBH)KEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHs, PAaBHOACHCTBYIOMIAA CWI, JaedopMarus
(ynpyras, niaacTudeckas), HeBECOMOCTb, COOOIIAOIINECS COCY/IbI;

—YBEpPEHHO pa3iauyarh sBIeHUS (AudQy3us; TEmIoBOEe JBUKEHHE  YaCTUI[ BELIECTBA;
pPaBHOMEpPHOE [IBJKEHUE; HEPABHOMEPHOE JBIKCHHE, HWHEPLUs; B3aUMOJCHCTBUE TE,
paBHOBecHE TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbIO BpAIlCHUs; Nepeada JaBJIeHUs TBEPABIMU
TeNaMH, JKUAKOCTAMH M Tra3amM; aTMoc(pepHOe [aBlIeHUE;, IUIaBaHWE TeJl; IMpeBpalleHHs
MEXaHUYECKON HHEpPruM) IO ONHUCAHUI0 HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

—pacno3HaBaTh IPOSBICHUE MU3YYEHHBIX (PU3MUECKUX SBJIECHUI B OKpYXKarolleM MHUpe (B TOM
yucae GU3NYecKue SBICHHUS B MPUPOJE: MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMHU B
JKMUBOM M HEKHUBOHN MPUPOAE; JCHUCTBHE CHII TSKECTH, TPEHHUs, YINPYTOCTH B MPUPOAE H
TEXHHUKE; BIUSHHE aTMOC(HEPHOro JaBJeHUs Ha KMBOM OpPraHU3M; IUIaBaHUE pPbIO; pblYark B
TeJe 4YelloBeKa), NMPU 3TOM IEpPEeBOJUTh NPAKTHUECKYIO 3a7adyy B Y4eOHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3NYECKUX SBIICHUII;

—ONKCHIBaTh HM3y4YCHHbIE CBOWCTBA Tl M (U3NYECKHUE SBICHHS, HCIONB3Ys (U3NIECKHE
BEJIMYMHBI (Macca, 00BbEM, MJIOTHOCTH BEUIECTBA, BpPEMsl, MyTh, CPEIHSS CKOpPOCTh, CHIIA
YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CUJIa TPEHUS, TaBIeHue TBEPIOTO Tena, JaBlieHHe CToI0a
KHUJIKOCTH, BBHITAIKUBAIOIIAS CHJIa, MEXaHUYecKas paboTa, MOIIHOCTh, TUIEYO CHJIbI, MOMEHT
CHJIBI, KOO((QUIMEHT IOJIE3HOTO JEHCTBHS MEXAaHHW3MOB, KMHETHYECKas W MOTEHIMAaJIbHas
SHEprus); MNpU ONHCAHUU TPABUIBHO TPAKTOBaThb (PU3NYECKUI CMBICI HCIOJIb3yEMBIX
BEIMYMH, MX OOO3HAYEHHMS M €JUHMLBI (PU3MUECKUX BEIUYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEIMYMHY C IPYTMMH BEITUYMHAMU, CTPOUTH Ipadpuxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

—XapaKTepHu30BaTh CBOMCTBA Tes, (U3NYECKUE SBJICHUS M IPOLECCHl, HCIOIb3Ys IMpaBUiia
COXeHus cuia (BIOJIb OAHOW mpsimoil), 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBECHsS pbiuara (0JI0Ka), «30JI0TOE MPAaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUs
MEXaHUYECKOH SHEPrHM; IPU 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3aIHCHIBAThH
€ro MaTeMaTUYeCKOEe BBIPAKEHUE;



—CTpPOUTH MPOCTHIE (PU3NUECKUE MOJETH PEaIbHBIX 00BEKTOB, POLIECCOB U SIBIICHUH, BBIIEIATh
[P 3TOM CYIIECTBEHHbIE M BTOPOCTEIEHHbIE CBOWCTBA OOBEKTOB, MPOLIECCOB, SBICHMIA;
OPUMEHATh (U3NYECKHE MOJACTH s OOBACHEHHS (HU3UYECKUX MPOIECCOB U PELICHHS
y4eOHBIX 3a]1a4;

—O0OBACHATH (PU3NYECKUE SBICHHS, MPOLECCHl M CBOWCTBA TEJl, B TOM YHCIE B KOHTEKCTE
CUTyallUi MPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa, U pellaTh KauyeCTBEHHBIE 33[aud, B TOM
qrciae TpeOyroIue YUCICHHOTO OLUEHUBAHUS XapaKTEPHBIX 3HAYEHUH (U3NYECKUX BEIWYHH;
IIPU 3TOM BBIOMPATh aJeKBaTHYIO (U3NYECKYI0 MOJIENb, BBIABISATH NPUUUHHO-CIIEACTBEHHbIE
CBSI3U U BBICTPAMBATh JIOTHYECKYIO IETIOYKY PACCYKICHHUI C OMOPOW Ha M3y4YEeHHBIE CBOMCTBA
(bu3n4ecKux siBICHUH, GU3NUYECKHUEe 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEIIN;

—pemaTh pacuéTHbIe 3a1a4M (B 2—3 NEHCTBUA) MO N3ydaeMbIM TeMaM Kypca (hPU3HUKH, BEIOUpast
a/IeKBaTHYI0 (PM3UYECKYI0 MOJIeNb, C HUCIOJIb30BAHUEM 3aKOHOB M (OPMYJ, CBSI3BIBAIOLIMX
¢u3nveckue BEIMYMHBI, 3aHMCHIBATh KPAaTKOE YCJIOBHE W pa3BEPHYTOE pELICHHE 3a/1auH,
BBISIBJIATh HEIOCTAIOLINE UM U30BITOUHBIE JJaHHbIE, 00OCHOBBIBATh BBIOOP METO/a PELICHUS
3aJauu, UCIOJIB30BATh CIIPABOYHBIE JAaHHBIC, IPOBOJUTH MaTeMaTHUECKUE MTPEoOpa30oBaHUs U
pacuérbl, OLIEHUWBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYeHMs (U3NYECKON BEIUYUHBI U
OTIPENIeNIATh Pa3MEPHOCTh (PU3MUECKON BEIIMYMHBI, TOJYYCHHOU MIPH PEIICHUN 3aa4H;

—pacrno3HaBaTh HIpo0JIeMbl, KOTOPblE MOKHO PELIUTh HPU MOMOIIM (U3NYECKUX METOOB, U
npeyiaraTb OPUEHTHPOBOYHBIN CHOCOO pEIIeHUs; B OMUCAHWU HMCCIIEOBAHUS PAcIO3HABAThH
IIPOBEPAEMOE NPEANONI0KEeHUE (TUIIOTE3Y), UHTEPIPETUPOBATh OJYyYEHHBINH Pe3ynbTaT;

—TIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SIBICHHH WM (PU3MYECKUX CBOWCTB Tl
(muddy3us, TEIoBOe pacIIMpPeHUE ra30B, SBIEHUE WHEPLHMH, M3MEHEHUE CKOpPOCTH IpU
B3aMMOJICHCTBHM TeJ, TepeAaya JaBJICHUS KHUJIKOCTBIO M Ta30M, MPOSBICHUE ICHCTBHS
aTMOC(epHOro AaBJIEHUs], JeHCTBUE MPOCTHIX MEXAaHU3MOB): (OPMYIUPOBATH MPEANIOIOKEHHUE
(rumote3y) 0 BO3BMOXKHBIX pe3yJbTaTax HAOIIOJICHUH, CAMOCTOSATEILHO COOMPATh YCTAaHOBKY
13 N30BITOYHOTrO Habopa 060pyioBaHUs U GOPMYIUPOBATH BHIBOJIBI,

—TIPOBOJIUTh TIPSIMBIE ¥ KOCBEHHBIE W3MEpeHHs (U3MYECKHX BEIWYHMH (pacCTOSHHE,
IIPOMEKYTOK BPEMEHHU, Macca Tena, 00bEM Tela, CUila, TEMIIepaTypa, MIOTHOCTh KHUIAKOCTH U
TBEPIIOTO TeNa, CWJIa TPEHUS CKOJBKEHHs, JaBJICHHE BO3/yXa, BBITAKWBAIONIAs CHIIA,
JeWcTByOMAas Ha TMOTPYKEHHOE B KHUJIKOCTh TeNO, KO3()(UIMEHT MONe3HOro IeHCTBUS
MPOCTBIX MEXAHW3MOB) C MCIOJIb30BAaHUEM AaHAJIOTOBBIX M IUPPOBBIX MPHOOPOB;
00OCHOBBIBaTh BBIOOP MeTOJa M3MepeHHs, (PUKCUPOBATh MOKa3aHUS MPUOOPOB, HAXOIUTH
3HaYeHHE M3MEPSIeMOI BEJTMUUHBI C TIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHIA U
OLIEHUBATh MOTPELIHOCTh U3MEPEHUH;

—TIPOBOJIUTh HECJIOKHBIE JKCIIEPUMEHTAIBHBIE HWCCIIEAOBAaHUS 3aBUCHUMOCTEH (PHU3HUECKUX
BEJIMYMH (3aBUCHMOCTH ITYTH PABHOMEPHO JBMXKYILErOCs Tella OT BPEMEHM JIBUKEHHUS TeNa;
CHJIBI TpPEHUS CKOJBXKEHHS OT CHJIBI HOPMAJBHOTO JaBJICHUS, KadecTBa 00pabOTKH
MOBEPXHOCTEHN TEJI U HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOINAAN CONPUKOCHOBEHHSI TEJ; CHIIBI
VIIPYTOCTH OT Y/UTMHEHUS TIPYKUHBI, BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH
TeJla U OT IUIOTHOCTHU HMJKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tesla, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TeJO; YCIOBHUM IIaBaHMsI TeJ, YCIOBHM paBHOBECHs pblyara v OJIOKOB):
COBMECTHO C yuuTeneM (OopMyJIHpOoBaTh 3a/1auy M THIIOTe3y HCCIeI0BaHMs, CAMOCTOSTEIHHO
TUTAHUPOBATh HMCCIIEIOBAHNE, CAMOCTOSITETIHHO COOMPATh IKCIIEPHUMEHTAFHYIO YCTaHOBKY C
UCTOJb30BAHUEM HMHCTPYKLUH, TPEACTABIATh IOJyYEHHbIE 3aBUCUMOCTH (PU3UYECKUX
BEeIMYMH B BHUAE TabnWi W TpaduKOB, OIEHWBATH MOTPEHIHOCTH, J€JaTh BBIBOJBI IO
pe3yabTaTaM MCCIIEJOBAHNUS;

—co0no1aTh IpaBWia TEXHUKM O€30MacHOro Tpyaa IMpu pabore ¢ J1abOpaTOpHBIM
00opynoBaHUEM;

—YyKa3blBaTh NPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILIAIOIIMECS COCYbI, 0apOMEeTp, phlvar, MOJABMKHBIN M HENOIBM)KHBIN OJIOK,
HaKJIOHHAsl IIOCKOCTb;



—XapaKTepU30BaTh MPUHIMIIEI JEHCTBHUS M3YUYEHHBIX NPUOOPOB, TEXHHUUECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHUX IPOLECCOB C ONOPOHl Ha MX OmucaHud (B TOM 4YMCIE: IMOJUIMITHUKY,
YCTPOHCTBO BOJONPOBOAA, THUAPABIMYECKUH Tpecc, CU(POH, MAHOMETP, BBICOTOMED,
MOPIIIHEBOM HACOC, apeoMeTp), MCIOJIb3ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH U
HE00X0AUMBbIe (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

—MUCIHOJb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM M3YYEHHBIX TEXHMYECKHX YCTpPOWCTB,
WU3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX TIPOLECCOB TMPH pEUICHUH Y4eOHO-
IIPAKTUYECKHX 3a/1a4;

—TIPUBOJUTH MPUMEPHI / HAXOAUTh HH(POPMAIIHMIO O PUMEpPaX MPAKTUYECKOTO WCIOIB30BAHUS
(Gu3nyeckux 3HAHUM B TOBCEIHEBHOM JKU3HU U1 obOecriedeHus O€30MacHOCTH IIpU
oOpamieHnn ¢ TOpuOOpaMu M TEXHUYECKUMH YCTPOHMCTBAMM, COXPAHEHHUS 3I0POBbS H
COOJIFOJICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKatollel cpene;

—OCYIIECTBIATh OTOOP UCTOYHHUKOB MH(popManuu (HrU3nYecKoro cojepxanus B cetu HTepHer,
CaMOCTOSITENILHO (POPMYJIUPYsI TIOMCKOBBIN 3alIpOC, HA OCHOBE MMEIOLIUXCS 3HAHUN U MYyTEM
CpaBHEHHsI Pa3UYHBIX HCTOYHHKOB BBIACIATH HWHGPOpPMALHIO, KOTOpas  SBISETCS
IIPOTUBOPEYUBON MIIM MOXKET ObITh HEZOCTOBEPHOI];

—MCNONb30BaTh IPU BBINOJIHEHUH Y4E€OHBIX 3aJaHUi Hay4HO-TIONMYJSPHYIO JIMTEPaTypy
(Gu3MYeCcKoro cojepKaHus, CIpPaBOYHbIE MaTepHajbl, pecypchl ceTu VIHTepHeT; BialeTh
npuéMaMu KOHCIEKTUPOBAaHUSI TEKCTa, IMpeoOpa3oBaHus MHPOpMAIMU W3 OJHOM 3HAKOBOMU
CHCTEMBI B IpYT'YIO;

—C03/1aBaTh COOCTBEHHBIE KpaTKWE NHCbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HCTOYHHUKOB UHPOPMALIUU (PU3UUECKOTO COJIEPKaHMs, B TOM YUCIIE MyOIMYHO AenaTh KpaTKue
COOOMICHUsI O pe3yNbTaTax MPOEKTOB WM YYE€OHBIX HMCCIEJOBAHWH; TPU ITOM T'PAMOTHO
UCIOJIb30BATh U3YYCHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, COITPOBOKIATh BBICTYIJICHHUE
MpPE3EHTALNEN;

—TIpH BBINOJIHEHUH y4eOHBIX MPOEKTOB U MCCIIEOBAHUIN paclpellesaTh 00s13aHHOCTH B IPYIIe
B COOTBETCTBHUHU C IOCTABJIEHHBIMU 3a/ladyaMH, CIEAUTHh 3a BBINOJIHEHHEM IlJIaHa JEWCTBUH,
aJIeKBaTHO OLIGHUBaTb COOCTBEHHBIM BKJIAJ B JAEATENBHOCTh TPYMIbI; BHICTpaUBaTh
KOMMYHHMKATHUBHOE B3aMOJIEHCTBHE, YUUTHIBasi MHEHUE OKPYKAIOIINX

8 kaace
[IpenMeTHbIe pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJKHBI OTpaxarbh c()OPMUPOBAHHOCTD Y
00yyJaromuxcst yMEeHu:

—MCII0NIb30BaTh MOHATHUS (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSHUSI BEIIECTBA, KPUCTAIMUECKHE M aMOp(HbIe Tena, HACBILICHHBIH U
HEHACBIUICHHBIH Tap; CIOCOObl HW3MEHEHUS BHYTPEHHEH DJHEpPIruu; 3JIEeMEHTapHbIN
NEKTPUYECKUN  3apsifi, TPOBOJHUKH, IOJYIPOBOJHUKH, JUIEKTPUKH, HCTOUYHUKU
MIOCTOSIHHOTO ~TOKa, OJJIEKTPUYECKOE M MAarHuTHOE TMOJs; ONTHYecKas cHucTeMa) u
CHUMBOJIMYECKHH S3bIK (PU3UKU MPU PEHICHUH YU€OHBIX U MPAKTUUYECKUX 3a]1a4;

—YBEPEHHO pa3inyaTh SBJIEHUS (TEIUIOBOE pacIIMpeHHe (C)KaThe), TEeIUIOBOE pPaBHOBECHE,
MIOBEPXHOCTHOE HATS)KEHUE, CMAaYMBAHUE, KaNWIISPHBIE SIBICHUS, UCIIAaPEHNUE, KOHACHCALUS,
IUIaBJIEHUE, KPHUCTAUIM3allMsl, KWIIEHUE, CIOCOOBl Teruionepenaun (TErIonpoBOIHOCTD,
KOHBEKIUS, M3Ty4eHHUE); TEIJIOBble MOTEPH, IJIEKTPU3ALMs Tell, B3aMMOJEHCTBHE 3aps/IoOB,
JEHCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHNE, B3aUMO/ICHICTBIE MarHuToB, J€HCTBHE
MarHUTHOTO MOJISl Ha MPOBOJAHMK C TOKOM) IO OMHCAHMUIO MX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHHUE;

—pacro3HaBaTh NMPOSBICHUE W3YUYEHHBIX (U3MUECKUX SIBICHHH B OKpYXaroleMm mupe (B TOM
yuciie (U3nuecKue SIBJICHUS B IPUPO/IE: MOBEPXHOCTHBIE M KallWJUIIPHBIE SBJICHUS B IPUPOJIE,
KpUCTaUIbl B mpupoae, uznydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3HI,
o0Opa3oBaHMe pOCbl, TyMaHa, WHes, CHera; »>JEeKTpUYecKue sBIEHUs B armocdepe,
AJIEKTPUUYECTBO KUBBIX OPraHU3MOB; MAarHUTHOE TOJ€ 3emiu, Apeiid MOoI0CcCoB, pOJb
MarHuTHOTO MOJS s JKU3HM Ha 3emile, NOJSIPHOE CHUSHHE), NpPU 3TOM IEPEBOIAUTH



MPAKTUYECKYI0 3a7ady B y4eOHYIO, BBIICISTh CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKU
(bu3NYECKUX SIBICHUM;

—ONKCHIBaTh HM3y4YCHHbIC CBOWCTBA TeNl W (PU3UYECKUE SIBICHUSA, HCHOJIB3yd (PHU3UUECKHE
BEJIMYUHEI (TeMIiepaTypa, BHyTPEHHSI SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, padoTa rasa, yielbHas
TEIUIOEMKOCTh ~ BEILECTBA,  yJelbHas  TEIUIOTa  IUIABJIEHUS,  yJelbHas  TeEIloTa
napooOpa3oBaHus, yJelbHas TEIIOTa CrOPaHus TOIUINBA, KO3()PUIIMEHT MMOJIe3HOTO 1eHCTBUS
TEIUIOBOM MallMHbI, OTHOCUTENIbHAS BJIAKHOCTb BO3YyXa, 3JIEKTPUUYECKUM 3apsi, CHila TOKa,
ANEKTPUYECKOE HAIpPSHKEHHE, COMPOTUBICHUE MpoBoAHKKa, DJIC B LIeNU MOCTOSHHOTO TOKA,
AJIEKTPUUECKOE YIEIbHOE CONPOTHUBICHHE BEUIECTBA, padOTa M MOIIHOCTH 3JEKTPUYECKOTO
TOKa); MPU OMUCAHHM MPABHIBHO TPAKTOBAaTh (DPU3HUECKUN CMBICH HCIOJB3YEMBIX BEIWYHH,
uX 00O3HAYCHHS] W CIUHUIBI (PU3NYCCKUX BEIMYUH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE
NaHHYI0 (U3MYECKYI0 BEIMYUHY C JAPYTMMHU BEIMYMHAMH, CTPOUTHh TIpadUKH H3YUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

—XapaKTepu30BaTh CBOMCTBA TeJs, (PU3UYECKUE SIBICHUS M IMPOLECCHI, UCIOIB3YS OCHOBHBIC
I0JIOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOpUN CTPOECHHUS BELIECTBA, YPABHEHUE TEIJIOBOIO
OanaHca, 3aKOH COXPaHEHUs IEKTPUUYECKOTro 3apsiia, 3akoH KyroHa, mpUHIIUIT CyTeprno3uiuu
AJEKTPUYECKUX TMojei, 3akoH Owma Juisi ydacTka 1enu, 3akoH Jxoyns—IJleHna, 3akoH
COXPAaHEHUS OHHEPruH; IMPH O5TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H €ro
MaTEeMaTHYECKOE BBIPAKEHUE;

—CTPOUTH MPOCThIe PU3NIECKHE MOACIU PEaTbHBIX 00BEKTOB, MPOLIECCOB U SIBJICHUM, BHICTATH
IPU 3TOM CYIIECTBEHHBIE W BTOPOCTENCHHBIE CBOWCTBA OOBEKTOB, IMPOLIECCOB, SBICHHIA;
MPUMEHITh (PU3MUECKUE MOJENU s OOBSICHEHHsS (PU3UYECKHX TPOIECCOB M pPEeIIeHUs
y4eOHBIX 3a71a4;

—OO0BICHATH (PU3MUECKHUE SBICHUS, MPOLIECCHl U CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallni MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, W peniaTb KaueCTBEHHBIC 33]aud, B TOM
yrciie TpeOyroIINe YHUCICHHOTO OIEHUBAHUS XapaKTepHBIX 3HaUCHUN (DU3MUECKUX BEITUYUH;
MIPH 3TOM BBIOMpATh aJCKBATHYIO (U3HUYECKYIO MOJIEIb, BBISIBISITh MPUIMHHO-CIICICTBEHHBIC
CBSI3M U BBICTPanBaTh JIOTUYECKYIO IIEMOYKY PACCYKIEHUI ¢ OMOpPOil HAa M3YUEHHBIE CBOICTBA
(bu3YeCcKuX SBIECHUHN, GU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

—YBEpPEHHO pellaTh pacy€THbIE 3a7aun (C Omopoil Ha 2—3 ypaBHEHHs) M0 U3y4aeMbIM TeMaM
Kypca (usuku, BbIOMpas aleKBaTHYIO (DU3MYECKYI0 MOJENb, C UCIIOJIB30BAaHUEM 3aKOHOB U
dbopMyI, CBS3BIBAIOMIMX (PU3UYECKHE BEIMUYMHBI, 3alUChIBATh KpPaTKOE YCIOBHE U
pa3BEpHYTOE peEUIeHHE 3aJaud, BBISIBISATH HEJOCTAIOIIUE WM H30BITOYHBIE JAaHHBIE,
00OCHOBBIBaTh BBIOOp MeETO/a pEIIEHUs 3aJa4yd, WCIOJIb30BaTh CIIPaBOYHBbIC JaHHbIE,
MPUMEHSATh METOJBI aHAM3a Pa3MEPHOCTEH, MCIOIB30BaTh IpadUuecKue METOJbI PEIICHHS
3a/1a4, IPOBOIUTH MaTeMaTHYecKue MpeoOpa3oBaHus U PacuéThl, OLICHUBATh PEATUCTUYHOCTh
MOJIYyYEHHOTO 3Ha4yeHHUs! (U3MUYECKONl BEIMYMHBI M ONPEAeNsATh pPa3MepHOCTh (PU3MUEeCKOn
BEJIMYUHBI, MOJTYYCHHOH MPU PELICHUH 3a/1a4U;

—pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIHA (HU3NIECKUX METOIOB, U
mpeajgarat OPUEHTUPOBOYHBIA CIOCOO pEIleHUs; B ONMMCAHUM UCCIIEIOBAHUS PACIO3HABATH
IIPOBEPSAEMOE MPENIONI0KEHNE (TUIIOTE3Y), HHTEPIPETUPOBATD MOJIYYEHHBIH PE3ybTaT;

—TIPOBOJIUTh OMBITHl MO0 HAOTIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3HMUYECKUX CBOWCTB Tel
(KanmwIsipHbIE SBJICHUS, 3aBHCHUMOCThH JaBJICHUS BO3AyXa OT ero oO0béMa W TeMIlepaTyphl;
CKOPOCTH TIpollecca OCTBIBaHUS / HArpeBaHWs MPH W3MyYEeHUH OT IBETa H3Iydaromen /
MOTJIOIIAONICH TTOBEPXHOCTH; CKOPOCTH WCIIAPEHHUsS BOIBI OT TEMIIEPATYyphl KHIKOCTH H
IUIOIAaN €€ MOBEPXHOCTH; 3JIEKTPU3AMs Tel U B3aUMOJCHCTBUE IEKTPUUYECKUX 3aps/iOB;
B3aMMOJICHCTBUE TIOCTOSHHBIX MAarHWTOB, BU3YyaJIM3allsl MArHUTHBIX ITOJIEH ITOCTOSIHHBIX
MarHuTOB; JEUCTBUS MArHUTHOTO TIOJISi HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHHTA,
CBOMCTBA  DJIEKTPOJBUTaTeNis  TOCTOSIHHOIO  TOKa):  (OpMYyIUpOBaTh  MPOBEPSIEMOE
MPEIINoiIoKeHne (THUMOTe3y) O BO3MOXKHBIX pe3ylbTaTax HaOII0JeHUH, CaMOCTOSATENBHO
coOupaTh YCTaHOBKY W3 H30BITOYHOrO Habopa OO0OpYJAOBaHUS; OMHCHIBATH XOJ ONbITA
(hOopMyIUpPOBATh BEIBOJIBI;



—IIPOBO/IUTh TIPSIMBIE M KOCBEHHBIE W3MEpeHHUs (U3NYECKUX BEIUYMH (TeMmepaTypa,
OTHOCHTEJIbHAs BIAXXHOCTh BO3JlyXa, CHJIA TOKa, HANpsDKEHUE, YIeNbHas TEIIOEMKOCTb
BEIIECTBA, COIMPOTHBIIEHUE MPOBOJHHMKA, pabOTa M MOIIHOCTH JJEKTPUYECKOTO TOKa) ¢
UCIOJIb30BAHUEM AHAJIOTOBBIX M LU(PPOBBIX NPUOOPOB; OOOCHOBHIBaTH BBIOOP METOAA
u3Mepenusi, GUKCUpOBaTh MOKa3aHU NPUOOPOB, HAXOAUThH 3HAYCHUE U3MEPSAEMON BEIMUUHEI
C IIOMOILIBIO YCPEAHEHHUS pe3yJIbTaTOB CEpUU H3MEPEHUH U OLICHUBATh IOIPEIIHOCTb
HU3MEPECHU;

—IIPOBO/IUTh JKCIEPUMEHTAJIbHBIE HCCIIEAOBAaHUS 3aBUCUMOCTEH  (U3MYECKUX BEJINYMH
(3aBHCHUMOCTh JIaBJIGHUSI BO3JyXa OT €ro oO0béMa M HarpeBaHUs WIH OXJKICHUS;
UCCIICIOBAaHUE SIBJIGHUS TEIUIOOOMEHA IIpY CMEUIMBAHWU XOJOJHOM W Tropsiuedl BOJBI,
3aBUCHUMOCTb COIIPOTUBIIEHHS IPOBOJHUKA OT €0 JJIMHBI, IUIOIAIU TONEPEYHOr0 CEYEHUs U
YII€IbHOTO COIPOTHUBIIEHUS BELIECTBA IIPOBOJHHUKA; CUJIBI TOKA, MPOTEKAIOLIEro uepes
IIPOBOJAHUK, OT HANpsDKEHWsT Ha IPOBOJHMKE; HCCIECJOBAHME IOCJIEI0BAaTEIILHOIO U
HapajieNIbHOr0 COEMHEHUH MPOBOAHUKOB): COBMECTHO C yuHuTeneM (opMyIMpOBAThH 33134y
U TUIOTE3Y HCCIEIOBaHUS, CaMOCTOSITENIbHO IIAHUPOBATh HCCIIEOBAHUE, CAaMOCTOSTEIbHO
coOMpaTh IKCHEPUMEHTAIbHYI0 YCTAHOBKY C HCIIOJb30BAaHHMEM HWHCTPYKLUH, MPEICTABIATH
MOJTyYCHHbIE 3aBUCHUMOCTH (M3MYECKUX BEIMYUH B BHJIE TaOMUI] U TpadUKOB, OICHUBATH
MOTPELIHOCTH, JA€aTh BbIBOJBI 110 pe3ybTaTaM HCCIeI0BAHNUS;

—co0JIro1aTh TIpaBmiia 6€3011acHOTO TPy Mpu paboTe ¢ TabopaTOPHBIM 00OPYIOBAHHEM;

—XapaKTepU30BaTh MPUHIMIIBI JAESHCTBHS M3YYEHHBIX HNPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHX IPOLIECCOB C OMOPOI Ha MX ONHMCAaHMs (B TOM YHCIIE: CUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETp, MapoBas TypOMHA, aMIEepMETP, BOJBTMETP, CUETUYHUK 3JIEKTPUUYECKOM
SHEPIUH, IEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPH! (TIPUMEpPHI),
IPEJOXPAHUTEIN U UX NIPUMEHEHHE B OBbITY Y TEXHUKE; IPUMEHEHUE [TOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHuTOB, 3JIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKA), MCIOJb3ys 3HAHUS O CBOMCTBax
(bu3nYecKux sIBICHUH, He0OX0IMMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEpPUTENIbHBIE NMPUOOPHI MO CXEMaM U
CXEMaTU4YHBIM PUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTAaTE€Ib BHYTPEHHETO CTOPAaHMs, DJIEKTPOCKOI, PpPEOCTar); COCTaBISATh  CXEMbl
EKTPUYECKUX LENEN C MOCIEAOBATENbHBIM M MapajluIeIbHBIM COEAMHEHHUEM DJIEMEHTOB,
pasnuyas ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB AIEKTPUUYECKUX LENeH; HCI0Ib30BATh CXEMBI U
CXeMaTU4YHble PUCYHKH HM3yYEHHBIX TE€XHHYECKHUX YCTPOWCTB, U3MEPUTENIbHBIX HMPUOOPOB U
TEXHOJIOTUYECKHUX MPOLECCOB MPHU PELIEHUH yUeOHO-TTPaKTUYECKUX 3a/]a4;

—IIPUBOJUTH MPUMEPBI/HAXOAUTh MH(POPMAIIMIO O MpUMepax MPaKTHYECKOTO HCHOJIb30BAHUS
¢u3nyecKux 3HaHUM B TIOBCEJHEBHOM KHU3HU JUIsl oOecrieyeHHs O€30IacHOCTH IpHU
oOpalieHnn ¢ NOpubOpaMu M TEXHUUECKUMH YCTPONCTBAMH, COXpAaHEHHUs 370pPOBbs H
COOJIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpPYKalollel cpejie;

—OCYIIECTBIATh MOUCK HHPOpPMaLUU (U3UUECKOTO COJEpKAHHUS B cetu HHrepHer,
CaMOCTOSITENIbHO (OPMYyIUPYs TOUCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS 3HAHUN U
CpaBHEHMsI [OMOJIHUTEIbHBIX HCTOYHHUKOB BBIJIENIATH HH(POPMAIUIO, KOTOpas sBIsETCS
MIPOTUBOPEYUBOI UIT MOXKET OBITH HEJJOCTOBEPHOM;

—MWCIONb30BaTh IPH BBINOJHEHUH YUYEOHBIX 3aJaHUNA HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(u3MYECKOTO CcoONEep)KaHus, CIpaBOYHBbIE MaTepHalibl, pecypchl cetu HWHTepHeT; BialeTh
npuéMamM KOHCIIEKTUPOBAHUs TEKCTa, NMpeoOpazoBaHUs MH(POPMALMU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHNUs, 0000111ast HHPOPMALIUIO
13 HECKOJIbKUX UCTOYHHUKOB (PU3NYECKOTO COAEPKAHUs, B TOM YHCIIEe MyOIMYHO MPEACTABISAThH
pe3ysbTaThl TMPOEKTHOW WM MCCIEA0BATENbCKOM NEATENbHOCTH; IPU STOM TI'PAMOTHO
UCIOJIb30BATh U3YUCHHBIN MOHATUHHBIN anmapar Kypca (U3MKH, COTPOBOKIATH BBICTYIIICHHUE
MpE3EHTALMEN;

—IIpY  BBINOJIHEHUM YYEOHBIX IIPOEKTOB M HUCCIEAOBAaHMM (PU3NIECKUX IPOLIECCOB
pacripenenaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH, CICIUTh



34 BBIIIOJIHCHUCM IIJIaHA I[Gf[CTBHfI nu KOppeKTI/IpOBaTI: €ro, aiACKBAaTHO OICHHUBAThb
COOCTBEHHBIM BKJIAL B  JEATEIBHOCTh TPYIIBI; BBICTPAUBATh KOMMYHHUKATHBHOE
B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3pemaTh KOH(IUKTHI
9 kJaacc
[IpenmeTHbie pe3ynbTaThl HAa YIIyOJIEHHOM YPOBHE JTOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y
00yJaronuxcsi yMEHHI:

—HUCIIOJIB30BaTh IIOHATHUA (CI/ICTeMa OTC‘-IéTa, OTHOCHUTCJIIBHOCTh MCXaHHUYCCKOI'O JIBHXCHUA,
HEBECOMOCTb M TIEPETPYy3KH, IIEHTP TSKECTH, MEXaHWYECKHE BOJIHBI, 3BYK, MH(Pa3BYK H
YIBTPa3BYK, DJIEKTPOMAarHUTHBIE BOJIHBI, PEHITE€HOBCKOE H3JIy4EHHUE, LIKaJIa
AJICKTPOMArHUTHBIX BOJIH, MCTOYHUKH CBETa, OJM30PYKOCTh U JaIbHO30PKOCTH, CIICKTPHI
I/ICHyCKaHI/ISI U MOIJIOIICHUA, anb(ba-, 6€Ta- 158 FaMMa-I/ISJIyT-ICHI/IH, HU30TOIIkbI, smepHaﬂ nu
TepMOSIZICpHAsl DHEPreTUKAa) W CHMBOJUYCCKUN S3BIK (DM3UKHA TIPU PEIICHUH YYEOHBIX H
MPaKTUYECKUX 3a/1a4;

—YBEPEHHO pa3nyarh SBICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE ABUKECHHE,
PaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JBUKEHHE, CBOOOJHOE MaJCHHE TeJ, JBMKEHHUE I10
OKPY)XHOCTH, B3aUMOJICCTBHE Te€J, paBHOBECHE MaTEpUATbHOM TOYKH, PEAKTHBHOE
JBUKCHHE, HEBECOMOCTh, KoJiebaTenpbHOE JBW)KCHHE (TapMOHUYECKHE, 3aTyXaroIlllue,
BBIHYKJICHHBIE KOJICOaHMUsI), pe30HAHC, BOJHOBOE JIBIDKEHHUE (PaclpOCTpaHEHUE U OTPAKEHHE
3ByKa, HHTepdepeHnns 1 qudpakuus BOIH), IPIMOIUHEHHOE PaclipOCTpPaHEHHE, OTPAKEHHUE U
MIpEeIOMIIEHUE CBETa, MOJHOE BHYTPEHHEE OTPa)KEHUE CBETa, paslioKeHHe Oenoro cBera B
CHeKTp " CJIOKCHUC CHGKTpaJII)HI)IX IIBETOB, €CTCCTBCHHAsA paZII/IoaKTI/IBHOCTI), BO3HHUKHOBCHHC
JUHENYaTOro CreKTpa M3JIy4YeHHs) MO OMUCAHUI0 MX XapaKTepPHBIX CBOWMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SIBJICHUE;

—pacrno3HaBaTh MPOSBICHUE MU3YUYEHHBIX (DU3MUECKUX SBICHUN B OKpYXKarolieM Mupe (B TOM
HqUCJIC (1)I/ISI/I‘I€CKI/IC SIBJICHUS B npnpone: HpI/IJ'II/IBI)I 1 OTJIIUBBI, IBUXXCHUC ITJIAHET COJ'IHG‘-IHOI\/'I
CUCTEMBbI, PEAKTHUBHOE JBWXEHHE >KMBBIX OPraHW3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMHU,
3CMJ'I€Tp$IC€HI/I€, CCﬁCMHqCCKHC BOJIHBI, IIYHaMI/I, 3X0, IB€Ta TEJI, OIITUYCCKUE ABJICHHUSA B
npupoje, OUONOTHYECKOe [EHCTBHUE BUIUMOTO, YIbTPadUOIETOBOTO M PEHTTE€HOBCKOIO
U3JIy4YE€HUHN; EeCTECTBEHHbI paJUOAKTUBHBIA (OH, KOCMHMUYECKHE JY4YH, pPaJUOAKTHUBHOE
W3JIy4eHUE NPUPOAHBIX MHUHEPAJIOB; JIEWCTBUE PaJUOAKTUBHBIX HU3JIYUEHHM HAa OPraHU3M
4elioBeKa), MpHU O3TOM NEPEeBOAUTh NPAKTHUYECKYIO 3ajJady B Yy4eOHYIO, BBIIEIATH
CYIIECTBEHHBIE CBOMCTBA/MPU3HAKN (PU3NUECKUX SIBICHUII;

—OIINChIBATH I/ISYLIGHHBIC CBOfICTBa TCI H (1)I/I3I/I‘-ICCKI/I€ SABJICHUA, I/ICHOJIB3y5[ (1)I/I3I/I‘-ICCKI/IG
BEeJIMYMHBI (CpelHAsT M MTHOBEHHas CKOPOCTh Tella TpU HEPaBHOMEPHOM JBUKCHHH,
YCKOPEHHE, MEPEMENICHUE IPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JBH)KEHUH, YTIJIOBas
CKOPOCTb, LIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, CUjla TPEHUS, CUila YIPYTrOCTH, CUJla TAXKECTH,
YCKOpEHHE CBOOOTHOTO TaJCHUs, BEC Tela, EHTP TSKECTH TBEPAOTO Tela, UMITYJILC Tela,
UMITYJIEC CHJIBI, MOMEHT CHJIBI, MEXaHHUYECKasi paboTa U MOIIHOCTh, MOTEHIIUATbHAS SHEPTHUs
Tena, MOJHATOTO HaJ TOBEPXHOCTHIO 3€MJIM, MOTCHITMATIBHAS SHEPTHsS CHKATOW TMPYKHHBI,
KHHETUYEeCKasi DHEPrHsi, MOJIHAS MEXaHWYecKash JHEprus, MepHoj M YacToTa KoleOaHWid,
Hepnon MATEMATHUYCCKOTO H HPY)KI/IHHOFO MasaATHHKOB, JJIMHA BOJIHEI, FpOMKOCTB 3By1<a 158
BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelh MPEIOMIICHHUS CPEebl); IPU OMUCAHUH MPABUIHHO
TpaKTOBaTI) (1)I/IBI/I‘ICCKI/II\/'I CMBICJT I/ICHOJ’IB?,yeMBIX BCJIIMYHUH, HX 0603Ha‘—IeHI/I$I U COAWHHUIIbI
(bu3MYECKUX BEIMYMH, HAXOIUTHh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PHU3UYECKYIO0 BEIUYUHY C
JIPYTUMHU BEJTMYUHAMU, CTPOUTH IpapUKN U3y4EHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYHH;

—XapaKkTepu30BaTh CBONCTBA Tell, (hHU3MUECKHUE SIBICHUS W TPOIECCHl, HUCIONB3YS 3aKOH
COXpaHeHI/IH 3Heprm/1, 3aKOH BceMI/IpHOFO TATOTCHUS, HpI/IHHI/IH cyr[epr[031/1u1/n/1 CHIJI, HpI/IHHI/IH
OTHOCUTCIBbHOCTHU FaJII/IJICSI, 3aKOHBI HBIOTOHa, 3aKOH COXpaHeHI/ISI I/IMHYJIBCEI, TeopeMy 0
KHHETHYECKON sHeprum, 3akoH ['yka, 3akoH bepHyiin, 3aKOHBI OTpa)XEHUS U MPETOMIICHUS
cBeTa, (popMyly TOHKOM JIMH3BI, IJITAHETAPHYIO MOJIENIb aTOMa, HYKJIOHHYIO MOJIEb aTOMHOT'O
siIpa, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEII MPH SICPHBIX PEAKIHAX; TPH ITOM
pa3nuyaTth CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BBIPAKEHUE,



—CTpOUTh (PU3NYECKHE MOJENU PEATbHBIX O00BEKTOB, MPOIECCOB M SIBICHUH, BBIIEIATH IpU
TOM CYIIECTBEHHbIE U BTOPOCTECIICHHBbIE CBOWCTBA OOBEKTOB, IPOLIECCOB, SBICHUM;
OPUMEHATh (U3NYECKHE MOJACTH s OOBACHEHHS (HU3UYECKUX MPOIECCOB U PELICHHS
y4eOHBIX 3a]1a4;

—O0OBACHATh (PU3NYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE B KOHTEKCTE
CUTyallUi MPAKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa, U pellaTh KauyeCTBEHHBIE 33[aud, B TOM
qrciae TpeOyroIue YUCICHHOTO OLUEHUBAHUS XapaKTEPHBIX 3HAYEHUH (U3NYECKUX BEIWYHH;
IIPU 3TOM BBIOMPATh aJeKBaTHYIO (PU3HYECKYIO MOJIENb, BBIABIATH NPUUUHHO-CIICACTBEHHbBIE
CBSI3W M BBICTPAMBATh JIOTMYECKYIO IIETIOUKY PACCYXJIEHUH M3 2—3 mIaroB ¢ Omopon Ha
U3yYEHHbIE CBOMCTBAa (PU3MUECKUX SIBJICHUM, (U3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH H
MO/IEIIH;

—YBEPEHHO pellaTh pacuéTHbIE 3aJa4d IO HU3y4yaeMbIM TeMaM Kypca (QU3UKH, BbIOMpas
aJIeKBaTHYI0 (PU3UYECKYI0 MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB M (DOPMYJ, CBSI3BIBAIOLINX
¢u3nyeckue BEIMYMHBI; 3alMChIBaTh KPAaTKOE YCJIOBHE W pa3BEPHYTOE pELICHHE 3a/1auH,
BBISIBIIATh HEOCTAIOUINE WM M30BITOYHBIC JaHHbIE, 000OCHOBBIBATH BHIOOP METOJA pPEIICHUS
3aJjauy, MCIIOJIb30BaTh CIPABOYHBIC JaHHbIC, MPUMEHATh METO/bl aHalIM3a pa3MepHOCTEl,
WCTOJB30BaTh Trpaduyeckrue METOAbl pPEHIeHHs 3ajJad, MPOBOJUTH MaTeMaTHYECKHe
npeoOpa3oBaHuss U pacy€rbl, OLEHMBATH PEATUCTUYHOCTh IOJIYYEHHOTO 3HAUCHUS
(GU3NIECKOI BETMYUHBI U OTPEACTISATh Pa3MEPHOCTh (PU3NIECKON BETMUUHBI, TOTYYCHHOU MPH
peLLIeHUH 3a]]auy;

—pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIKA (U3NIECKUX METOIOB, U
IpeularaT OPUEHTUPOBOYHBIM CHOCOO pelieHus; B ONMUCAHUU MCCIEOBAHUS paclo3HaBaTh
MpOBEpSEMOE MPEANOI0KEeHHE (TUIOTE3Y), OLEHHWBATh MPABMIBHOCTD MOPSAKA MPOBEICHHS
UCCIIeI0BaHMsI, UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yJIbTaT;

—TIPOBOJIUTH OIIBITHI 10 HAONOJICHUIO (PU3MUYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB Tl
(u3ydyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI PHEPruH; 3aKOHA COXPaHEHHs
UMIYJbCa, JEHCTBHE 3aKOHa bepHyIM M BO3HMKHOBEHHE NOJBEMHOW CHWIIBI KphLIa,
3aBUCUMOCTh TepHojJa KojeOaHWi MPY)KUHHOTO MasTHMKa OT Macchl Ipy3a U KECTKOCTU
NPYXHHBI W HE3aBHCUMOCTh OT aMIUIUTYIbl MajblX KOJE€OaHWid; TPSIMOJIUHEHHOE
pacrpocTpaHEeHHE CBeTa, paslioKeHHe Oeloro cBeTa B CIEKTP; H3ydyeHHE CBOMCTB
M300pakeHUsT B TUIOCKOM 3€pKajie U CBOMCTB M300pakKeHUS TIPEeIMETa B COOMPAIONICH JINH3E;
HaOJI0ICHNE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITydeHHUs): GOPMYIMPOBATH IPOBEPIEMOE
MPEANONIOKEeHHE (TUIIOTE3y) O BO3MOXKHBIX pe3yJibTaTax HaOIIOJEHUN, CaMOCTOSITEIIBHO
coOupaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa 00OpYyIOBaHMS; ONMHUCHIBATH XOJ OIBITA U
(hopmyTupoBaTh BBIBOJIBL;

—IIPOBOJIUThH NMPU HEOOXOJUMOCTH CEPUI0 MPSIMbIX U3MEPEHUH, ompenenss cpeqHee 3HaueHue
M3MEPSIeMOW BEITMYMHBI WM ONpEACTss TOTPENIHOCTh PEe3YIbTaTOB MPSIMBIX H3MEPEHUH;
000CHOBBIBATh BHIOOP crIOcO0a U3MEPEHUS/U3MEPUTEIBHOTO TPHOOPA;

—TIPOBOJINTh KOCBEHHBIE M3MEPEHUsT (DPM3NYECKUX BENIWYHH (CPEHHSISI CKOPOCTh M YCKOPEHHE
Tela TpPHU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOJHOIO MaAeHusi, KECTKOCTb
MPYXUHBI, KOAPOUIIUEHT TPEHUS CKOJIbKEHUS, MEXaHW4YecKasi padoTa U MOIIIHOCTh, 4acTOTa U
nepuosl KojeOaHWi MaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB, (POKYCHOE PpacCTOSHHUE
coOuparomield JUH3bI U €€ ONTHuYecKas Ccuja, paJAHOaKTUBHBIA ()OH) C HCHOJIB30BaHUEM
aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB: 00OCHOBBIBATH BHIOOP METO/1a U3MEPEHUS, TNIAHUPOBATh
WU3MEPEHUs; CaMOCTOSTENIEHO COOHMpaTh OJKCIIEPUMEHTAIBHYIO YCTaHOBKY; BBIYHCIISTH
3HAaYeHHWE BEJMYMHBI U aHAJIM3UPOBATh MOJYYECHHBIE PE3YNbTaThl, OLEHUBAs MOTPELIHOCTD
pe3yIbTaTOB KOCBEHHBIX N3MEPEHUH;

—TIPOBOJIUTh JKCIIEPUMEHTAJIbHBIE HWCCIEAOBAHUS 3aBUCHUMOCTEH  (U3MYECKUX BEIWYHMH
(3aBHCUMOCTb IyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HadaJbHOW CKOPOCTH;
3aBUCUMOCTh CHJIbl TPEHHUS CKOJBKEHHs OT CHJIBl HOPMaJbHOTO JaBJCHUsS, IEepHOIa
KoJle0aHUH MaTeMaTU4eCKOr0 MasTHUKAa OT JJIMHBI HHUTH; OIpPEIENICHHE YCKOPEHMS
CBOOOJHOTO TaJIeHHsI; UCCIICIOBAaHUE NU3MEHEHHS BEJTMUMHBI M HANPABICHUS WHAYKIIHOHHOTO



TOKa; 3aBUCHMOCTb YIJla OTPaKEHHs CBETa OT yIJia MAJACHHUsS, yIJla MPeoOMJICHHS OT yria
[IaJICHUs] CBETOBOIO Jyda; MCCIIEJOBAHUE TPEKOB: M3MEPEHHE DSHEPrud 4YacTUIlbl 10
TOPMO3HOMY TyTH (10 ¢ororpadusm)): COBMECTHO C yuuTeneM (OpPMYJIHpPOBATH 3agady U
TUIIOTE3Y MCCIIEOBAHUS, CAaMOCTOSATENIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAaMOCTOSATENIBHO
coOMpaTh SKCIEPUMEHTAJBHYI0 YCTaHOBKY, IPEJICTAaBIATh IOJyYECHHBbIE 3aBUCHMOCTHU
(Gu3nYeCcKUX BEIMYUH B BUJE TAaOIMIl U IpaMKOB, OLEHUBATH ITOTPEIIHOCTH, /€1aTh BBIBOJIBI
0 pe3ysIbTaTaM HCCIICIOBaHUS;

—co0r01aTh TTpaBuiIa 6€30MacHOro Tpyaa Mpu padoTe ¢ 1abopaToOpHBIM 00OPYIOBAHKUEM;

—XapaKTepU30BaTh MPUHIMIIEI JEHCTBHS M3YYEHHBIX NPUOOPOB, TEXHHUUECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHX ITPOLECCOB C OMOPOH Ha UX OMUCAHMS (B TOM YMCIE: CHUAOMETP, JATUUKH
MOJIOKEHHSI, PACCTOSHUS W YCKOPEHHs, paKeTa, 3XOJOT, OYKH, IEepHUCKOI, QoToammnapar,
MHUKPOCKOII, TEJIECKOII, ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, 103UMETP, Kamepa Buiibcona),
UCTOJNB3ysl 3HAHUS O CBOMCTBaX (M3MYECKHX SIBICHHH W HEOOXoauMmble (U3HyYecKue
3aKOHOMEPHOCTH; UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH H3YUEHHBIX TEXHUYECKUX
YCTPOHCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTMUYECKUX MPOIIECCOB MPH PEIICHUH YIeOHO-
IPAKTUYECKHX 3aJ1a4; ONTHYECKUE CXEMBbI I MOCTPOCHUS U300paKeHUH B INIOCKOM 3epKaje
1 coOuparolei JIUH3E;

—IIPUBOJUTH MPUMEPHI/HAXOAUTh UHMOPMALMIO O MpUMepax MPaKTHUYECKOro HCIOJIb30BaHUS
(Gu3NYeCKUX 3HAHWUH B TOBCEIHEBHOW JKU3HU Ui oOOecredeHus: Oe30MacHOCTH MpU
oOpalieHnn ¢ NOpubOpaMu M TEXHUYECKUMH YCTPOHCTBAMM, COXPAaHEHMs 370pPOBb MU
COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cperie;

—OCYIIECTBIATh HOUCK HHpOpMaLUU (U3UUECKOTO COJEp)KaHHUsS B cetu MHTtepHer,
CaMOCTOSITENIFHO  ()OPMYJIMPYS  TOMCKOBBIA  3allpoC, HAXOAWTh IYTH ONpEACICHHS
JOCTOBEPHOCTH  IOJy4eHHOH MH(OpManuuM Ha OCHOBE HMEIOIIMXCS 3HAaHUH WU
JOTIOTHUTEIHHBIX UCTOYHUKOB;

—MWCIHOJb30BaTh IPH BBINOJHEHUH Y4YEOHBIX 3aJaHMH HAy4YHO-TOMYJSIPHYIO JIUTEPaTypy
(GU3NYIECKOTO COJepKaHUsI, CIPAaBOYHBIE MaTepHajbl, pecypchl cetn VHTepHeT, BiIajeTh
npuéMamM KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHHs MHPOPMALUU W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(OpPMALUHU U3
HECKOJIbKUX HMCTOYHUKOB (DM3MUYECKOTO COAEPIKaHUs, MyOIIMYHO MPEICTABISATh PE3YyIbTATHI
MIPOEKTHOM HWJIM MCCIEeI0BATENbCKON JEATEIbHOCTH; IMPH 3TOM TI'PaMOTHO HCIIOJIB30BaTh
W3YYECHHBI TMOHSATUHMHBIM amnmapaT HW3y4aeMmMoro pasfena (U3MKM M CONpPOBOXAATh
BBICTYIIJICHHE TIpe3eHTalMel ¢ yuéTOM 0COOEHHOCTEH ayTMTOPUN CBEPCTHUKOB



