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IHosicuuTennLHAA 3aMHCKA

dusmuka - Hayka, M3y4aromias HauOojee OOIIMEe 3aKOHOMEPHOCTH SIBJICHUU TNPHPOJBI, CBOHCTBA U
CTPOCHHUE MaTepHH, 3aKOHBI ee IBKeHHU. OCHOBHBIC MOHATHS (DU3HUKU U €€ 3aKOHBI UCIIOJIB3YIOTCS BO BCEX
€CTECTBCHHBIX HayKaX.

®u3nka U3y4aeT KOJIMYECTBCHHBIC 3aKOHOMEPHOCTH IPHUPOIHBIX SBJICHUH M OTHOCUTCS K TOYHBIM
HaykaM. Bmecrte ¢ TeM r'ymaHUTapHbIi noTeHuuan Gpu3uku B GOpMUPOBAHUM OOLIEH KapTHHBI MUpa U BIU -
HUU Ha Ka4eCTBO JKU3HU YEJIOBEYECTBA OUYEHB BBICOK.

®usnka - HSKCIEpPUMEHTalbHAs HAayKa, W3y4damoollas NPUPOAHBIC SBICHHUS ONBITHBIM Iyrem. Ilo-
CTPOCHHEM TEOPETUYECKUX MoJienel pusnka gaetT oObsicCHeHHe HaOM0JaeMbIX SBICHHH, popMmynupyer ¢u-
3UYECKHUE 3aKOHBI, IIPEICKA3bIBAET HOBBIE SIBJICHUS, CO3ACT OCHOBY ISl IPUMEHEHUS OTKPBITHIX 3aKOHOB
IOPUPOBI B YEIOBEUYECKOH mpakThke. Pu3nveckrue 3aKOHbBI JIEKAT B OCHOBE XUMHUYECKUX, OMOIOTUYECKHUX,
ACTPOHOMHYECKHUX SIBJICHUI. B Crly 0OTMEYeHHBIX 0COOCHHOCTEH (PH3UKM €€ MOXKHO CUHUTATh OCHOBOM BCEX
€CTECTBCHHBIX HayK.

B coBpemeHHOM Mupe posib PU3MKU HEMTPEPHIBHO BO3PACTALT, TAK KaK OHA ABJSETCS OCHOBOW Hay4HO-
TEXHUYECKOro mporpecca. Vcnonap3oBaHue 3HaHUM 10 GU3MKE HEOOXOIMMO KaXKJIOMY JUISl peIIeHUs Mpak-
TUYECKUX 33/1a4 B [TOBCEJHEBHOMN KU3HU. Y CTPOUCTBO U NMPUHLUI ACHCTBUS OONBIINHCTBA IPUMEHSEMBIX B
OBITY U TEXHUKE MPHOOPOB M MEXAHM3MOB BIIOJIHE MOTYT CTaTh XOPOIIEH MILTIOCTpPAIEel K U3y4aeMbIM BO-
IIPOCaM.

Jlannast o6pa3oBarenabHas IporpaMMa UMEET eCTeCTBeHHOHAYYHYI0 HANPAaBJIEHHOCTb U IIpeJIoa-
raer 00eKyJIbTYPHbI YPOBEHb OCBOCHHS POrPaAMMBI.

AKTYaJIbHOCTB JJAaHHOW NPOrpaMMBbl 3aKJIF0YAETCs B IPUBUBAHUM MHTEpECA y MIKOJIbHUKOB K TOYHBIM
HayKaM, HayMHas YK€ CO CpeJHEeH HIKOJbl. 3aHATHS B JIETCKOM OOBEIMHEHMH MO3BOJSIOT MPOOYAUTH B
y4aluxcst HHTepec K GU3UKe, MOHATh CYTh €€ SIBJIEHUI C MOMOIIbIO PELIeHUs TPOCTHIX 3aHMMATEIbHbIX 3a-
nau. IlpaBunbHOe MOHMMaHuE (GU3UKU U METO/OB €€ M3Y4YEeHHUs IMO3BOJIIOT ydalleMycsl CAelaTh OCO3HaH-
HBIM BBIOOP JajbHelero HampasiieHusi oOydeHus. Ha ceronHsamHuil neHb JaHHas 3ajada CTOUT 0CO00
OCTpO, TIOCKOJIbKY B CTpaHe €CTh HEOOXOJUMOCTh B CTA0OMIIBHOM NPUTOKE MOJIOABIX CIIEUATNCTOB B 00Ja-
CTH BBICOKHUX HAYKOEMKHUX TEXHOJIOTUH.

[Tporpamma «@u3nyeckuil JaOUPUHT» CTaBUT Mepe]] COO0H 11eab 00YUUTh yJyalluxcs NpUMEHSITh Qu-
3MYECKHE 3HaHUS Ha MPAKTUKE, BUJIETh U YMETh OOBSICHATH HaOJIr0aeMble MPUPOAHBIE U JIpYTHE SIBICHUS,
CaMOCTOSITENIHO MPOBOANTH SKCIIEPUMEHTHI U J]aBaTh UM Kau€CTBEHHYIO OLIEHKY ITyTeéM COOCTBEHHBIX yMO-
3aKJIFOYEHUH, IEPEeBOIUTh HEBEPOATHOE B OYEBHUIHOE, OOBIZICHHOE B yBJIEKaTenbHOE. biaronaps koMiuiekc-
HOMY T0J1X0/1y (hOpMUpPYETCS BCECTOPOHHE pa3BUTAasi IMYHOCTh YUAIllErocsi COBPEMEHHOMN IIKOJIbI, 1€BU30M
KOTOpOH cTaHOBUTCA KpbuiaTas ¢pasza «Cogito, ergo sum» — <« MbICIIO, CIel0BaTeIbHO, 5 CyIle-
CTBYIO». UTO U COCTaBIsET aKTyaJIbHOCTb JAaHHOW IPOrPaMMBI.

OtimunTebHAst 0COOCHHOCTH JAHHOM 00pa30BaTeIbHOM NIPOrPaAMMbI

bnaroaaps ucnosp30BaHNI0 HECTAHAAPTHOTO MOAXO0/a ITPU OPTaHM3ALNY 3aHATUN B paMKax o0pa3oBa-
TEIbHOW MPOrpaMMBbl y4Yalluecs MOJIy4aroT BO3MOKHOCTh CAMOBBIpAKEHHS, y4aTcs B3aHMMOJEHCTBOBATH
JpYT € IPYTOM, C YBaJKEHUEM OTHOCUTHCS K MHEHUIO JPYTHX JIFOAEH U OBJIAJIEBAIOT HCKYCCTBOM JIUCKYCCHH,
YTO HEBO3MOXKHO BOIUIOTUTH B JKM3Hb Ha ypokax ()M3MKM B paMKax IIKOJBHOro Kypca. [Tomumo storo,
MIKOJIBHUKH MO3HAIOT (PU3NYECKYIO KapTUHY MHpA C MO3UIMH OOBIICHHOCTH U MIOBCEIHEBHOCTH.

SA3bIK 00y4eHust — pycCKHil

®opma 00yueHHus — OUHas

AJpecaTt nmporpaMMmsl: IIporpamma npeaHa3sHadeHa s yqamuxcst 13-14 net. 3aHaTusi npoBOIsATCS B
rpymnmnax, coueras IpUHIUI IPYNIOBOro 00y4eHHs ¢ MHIUBUAYAIbHBIM IIOJXO0I0M.



Cpok peanuszanuu:

I'ox oOyuenust KoauuectBo uyacoB | KoinuecrBo 4a- | KoanyectBo 4acoB
B HeaeJI10 COB B MecCsIII B IO/
1 rox 2 8 56

Ieap u 3a7a4u MporpaMmsl
Iesib: pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH YJalIMXcsi Ha OCHOBE MEpejaud UM 3HAHHWH U OTbITA 110-

3HABAaTEIbHON U TBOp‘-IGCKOfI ACATCIIbHOCTU,; IOHUMAHUC YHAIIUMHCA CMbBIC/IA OCHOBHBIX HAYUYHBIX MMOHATHH

¥ 3aKOHOB (DM3HKH, B3aMMOCBSI3U MEXIy HUMH; (POPMHUPOBAHUE y YUAIIMXCS MPEACTABICHUHA O (hU3NIECKOi

KapTHUHE MUpa.

3agaum:
Obpaszosamenvhble:
CHOCcOOCTBOBATH CaMOpeATU3AIMK 00YJAIOIINUXCS B U3yUYEHUU KOHKPETHBIX TEM (PU3UKH;
pa3BHUBATh U MOICPIKUBATH TTO3HABATEILHBIN HHTEPEC K N3YUCHHUIO (PU3UKH KaK HAYKH U TCXHUKH,
Hay4MTh pelaTh 33J1a4d HECTAaHAAPTHBIMU METOJAAMMU;
pa3BUBATh MMO3HABATEIHHBIC MHTEPECHI MPU BHITTOJIHECHUH 3KCIEPUMEHTATBHBIX UCCIIEIOBAHUM C HC-
MOJIb30BaHUEM MH(POPMAITMOHHBIX TEXHOJIOTHA.
Bocnumamenvnuie:
BOCHHUTATh YOKIECHHOCTh B BO3MOXHOCTU MO3HAHUS 3aKOHOB MPUPOJIbI, B HEOOXOIUMOCTH pa3yM-
HOT'O UCIOJIH30BaHUS TIOCTHKCHUI HAYKH M TEXHUKU;
BOCIHUTATh YB&)KEHUE K TBOPIIAM HAyKU U TE€XHUKU, OTHOILIECHUE K (PU3MKE KaK K dJIEMEHTY olIiede-
JIOBEYECKOH KYJIBTYPBI.
Paszsusarouue:
pa3BUBaTh YMEHHUS U HABBIKM YYAIIUXCSI CAMOCTOSATEIHLHO padoTaTh C HAYYHO-TIOMYJISIPHOM JIUTEpa-
Typoi, yMEHUS MPAKTUYECKU IPUMEHAThH (PU3MUYECKUE 3HAHUS B )KU3HHU;
pa3BUBATh TBOPUYECKHE CITOCOOHOCTH;
(dhopMUpOBaTh aKTUBHOCTh, HHUIIMATUBY U CAMOCTOSTEIHHOCTh Y 00yYaIOIINuXCS;

YyeOublii mjian

Ne Pa3zgesn nporpamMmmel Teopusi | llpaktuka | O0umee koia- | ®opma KOHTPOJS
BO 4aCOB
1 BBogHoe 3aHsTHE. 1 0 1 IIEJarOruaecKoe
HaOII0IeHUE
2 Pazmen 1. MaremaTuka [eJarorun4ecKkoe
B CbI/ISI/I'-IeCKI/IX nporec- 4 9 13 Ha6J'IIOIICHI/IC, YCTHBIﬁ
cax OTIPOC, BHITIOJIHCHHE
3 Paznen 2. Mexanuka aHaIM3 MEHaroroM Ka-
4 10 14 yecTBa BBITIOJTHEHHS
pabot
4 Paznen 3. Monexyssip- [e1aroru4eckoe
Hast pU3MKa 4 o) 13 HaOJII0IcHUE, TUCHMCH-
Has pabora
5 Paznen 4. Dnextponu- Mearornyeckoe
HaMHKa 4 9 13 HaOII0IeHUE
6 HTorosoe 3aHsaTHE 0 2 2 YCTHBIN OIIPOC
Htoro 17 39 56




COJAEPKAHUE KYPCA

Beenenue

Beenenwne B mporpammy. MHCTpyKTaX 10 TEXHUKE 0€30MaCHOCTH.

Pa3nen 1. MaTtemaTuka B pu3n4ecKHX npoueccax

VYpoBeHb NpeabsABICHUs MaTepuaa 00eCIeunBaeT yJyaluMcsl BO3MOXHOCTb CTPOUTh MaTeMaTHye-
CKHe MoJiesu (PU3NYECKUX IPOLIECCOB, a TAKXKe M0JIy4aTh HEOOXOJMMbIE 3HAUCHUS U 3aBUCUMOCTH (pr3nye-
CKHUX BEJIMUUH, IOCPEICTBOM PEILIEHUAPA3INUHBIX YPaBHEHHH, HEPaBEHCTB U aHAIN3a rpauKoB.

Tema 1.1. BekTopbl ¥ 1eliCTBHSI HA/I HUMH

Teopus. Tlonatue BekTOpa, n3o00pakeHue BekTopa. [leficTBus Haj BekTopamu. J[MHA M MPOCSKIUS
BekTopa. CKajsipHOE MPOU3BEACHUE BEKTOPOB M €ro CBOMCTBA. YToJl MEXIy BekTopamu. lIpumenenue
CKaJIIPHOTO TPOHU3BEACHUS BEKTOPOB K PEUICHUIO (PU3NYECKHX 3a/1a4.

Ilpakmuxa. Pemenue 3a1a4 Ha HaXOKJAEHUE CYMMBI, Pa3HOCTH, IIPOU3BEIECHUs BEKTOpOB. Haxoxne-
HHUE CKAIIPHOTO MTPOU3BEACHUSI BEKTOPOB U yIiIa MEXKAY BeKTopamu. Pemenne gpusmueckux 3amad, comnep-
JKAIIHUX BEKTOPHBIE BETUYHHBI.

Tema 1.2. KBaaparuunas pyHkuus

Teopus. Ilonstue pynkuuu, cBoiictBa ¢pyHkuuu. KBagpatuunas ¢yHKuus, ee CBOWCTBA U Ipaduk.
[Toctpoenue rpaguka KBaJpaTUYHOM (YHKLUMU HpPU MOMOILIM JIEMEHTapHbIX NpeodpazoBaHuil. ['padux
KBagpaTUuHON (yHKIMU ¢ MonyneM. KBaapaTHbli TpexuieH U ero KopHHU. PasnoskeHue KBaapaTHOrO
TpexwieHa Ha MHOxuUTenu. KBagparnoe ypaBHeHue. @opMyiia KOpHEH KBaJpaTHOIO ypaBHEHHUS. 3aBHCH-
MOCTb KOpHEH OT auckpumuHaHTa. @opmynsl Buera. PacrionoskeHne KOpHEH KBaJApaTHOIO TpPEX4JICHa.
KBanparnoe HepaBeHcTBO. [ padmueckuii MeTo1 pelieHns: KBapaTHOTO HEpaBeHCTBA. MeTo/] HHTEPBAJIOB.

Ilpaxmuxa. VccnenoBanue cBOMCTB KBagpatuyHoi Qynkuuu. [loctpoenue

rpaduKoB KBapaTHYHOHN (pyHKIMH. Pemienre KBaapaTHbIX YpaBHEHUN U HEPABEHCTB.

Tema 1.3. Pemienue cucrem ajaredpanyecKux ypaBHeHHUil

Teopus. Anredbpanueckoe ypaBHeHue. O0nacth onpenenenus ypasHenus. Meroal'aycca u Kpamepa.
Hensle pauroHanbHble ypaBHeHUs. J[poOHO pannoHaibHble ypaBHeHHs. Cuctemsl ypaBHeHuid. Mppanuo-
HaJbHbIE YPABHEHHUS U UX CUCTEMBI. Y PABHEHMS C MOJYJIEM U UX CUCTEMBI.

IIpakxmuxka. Penienne cuctem anreOpanyeckux ypaBHEHHUH pa3IuyHbIMU METOJAMH.

Tema 1.4. Tpuronomerpus

Teopus. TpuroHomerpuieckrue GpyHKIUN YucIoOBOro aprymenrta [IpeobpazoBaHusi TpPUTOHOMETpUYE-
CKUX BbIpakeHHH. CBONWCTBA TPUTOHOMETPUUECKUX PYHKIUI: NEPUOTUYHOCTD, YETHOCTh, HEYETHOCTh, HE-
IIPEPBIBHOCTD.

Ilpakmuxka. Pemienne 3aa4 Ha CBOMCTBA TPUTOHOMETPUYECKUX (QYHKIIUI.

Pa3znen 2. Mexanuka

VYpoBeHb npeabsBieHUs MaTepuaia o0ecrneunBaeT yJaluMcsl YMEHHE pellaTth 3aJladyd BICOKOTO U
MOBBIIIEHHOTO YPOBHSI CJIIOKHOCTH U AKCIIEPUMEHTAIIBHO MPOBEPSATH OCHOBHBIE 3aKOHOMEPHOCTH MEXAHH-
KH.

Tema 2.1. KunemaTuka

Teopus. IIpsAMOIIMHETHOE PABHOMEPHOE U PABHOYCKOPEHHOE ABMKEHHUE. [ [pUHIIUII OTHOCUTEIIBHOCTH
lamunest. OTHOCUTENBHOE ABMKEHHE. TeopeMa croxkeHus ckopocTeit. J[BukeHue Tena, OpOIIeHHOro Moj
yriaoM K ropu3oHTy. KpuBonuHeiiHoe aBMkKeHue. [[BUkeHNE MaTepHallbHOM TOYKHU MO OKPY>KHOCTH C IIO-
CTOSIHHOM CKOpOCTbI0. OCHOBHBIE XapaKTEPUCTUKU BpaIlaTEIbHOIO JIBMKEHMS (LIEHTPOCTPEMHUTENBHOE
YCKOpEHHUE, MEepHOoJ, YacToTa, yrioBoe nepemeiieHue). KonebarenbHoe IBUKEHHE MAaTEPUATIBLHON TOYKH.
Kunemarnyeckue xapakTepUCTUKM KOJ€OATEIbHOIO ABMIKEHUS, rpa)UKU M3MEHEHHs 3THX IapaMeTpoB ¢
TE€YEHUEM BPEMEHU. AHAIIOTUU BPALIATENBHOTO U KOJIEOATEIbHOTO JBU)KEHU.

IIpakxmuxa. Pemenue 3a1ad4 Ha BBIYMCICHUE KMHEMAaTHYECKHX IapaMETPOB IPU PABHOMEPHOM U

PaBHOYCKOPEHHOM JIBWXKEHHH, a TAK)KE NPU ABIKCHHHM MaTepUAIbHONM TOYKH MO OKPYXHOCTH U Kojela-
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TEIbHOM JBI)KEeHUU. HaxokneHuwe cpenHell CKOpOCTH IIpU HEPaBHOMEPHOM JABM)KEHUHU. BplumcieHune
MT'HOBEHHBIX 3HAUCHHIKHHEMATUYECKUX MapaMeTpoB KosebarenbHoro asmkenus. [locrpoenne rpadukos
3aBHCUMOCTEH KHHEMAaTHYECKUX MapaMeTPOB OT BPEMEHHU U aHAJU3 3TUX IpadUKOB IS pa3InYHbIX BUIOB
JBUKEHUSI MaTEpUAIIbHOM TOUKU. BplunciieHne ckopocTy, 1aabHOCTH, BBICOTHI IIOJIbEMA U BPEMEHU I10JIe-
Ta TeJa, OPOLIEHHOTO MO/ YTIIOM K TOPU3OHTY.

Tema 2.2. JInunamuka

Teopus. OcHOBHbIE TOHATHSA JIWHAMUKHU MaT€pUAIbHON TOUKH (ILUIOTHOCTH, Macca, cuia). Muepiu-
albHbIE ¥ HEMHEpLHAJIbHbIE CUCTeMbI oTcueTa. 3akoHbl HbtoToHA. [IpsiMas n oOpaTHas 3a1ayi MEXaHUKU.
Bunbl cuit (ynpyrocTtu, TpeHus, CONpoTuBIeHus). 3akoH BecemupHoro tsarorenus. 3akonsl Kemepa. Koc-
MHUYECKHE CKOPOCTH. J[BM)KEHHE Tella MO HAKJIOHHOW IIockocTH. Tpenue, 3akoH Kynona- AMoHTOHA.
VYupyrocts u aedopmarun, 3akoH ['yka. [luHaMuka BpamarenbHOro ABMkeHus. OCHOBHOM 3aKOH Bpala-
TEJNBHOIO JBHKEHUSA. MoMeHT uHepuuu. OCHOBHBIE MOHATUS CTATUKU (MOMEHT CHUJIbI, IIJIEUO CHJIBI, TOUKA
OIIOpPBI, LIEHTP BpalleHus1). Buasl paBHOBecHil Tena (yCTOHYMBOE, HEYCTOMUUBOE, Oe3pa3inyHoe). Y cioBue
paBHOBecHs Tela, LIeHTp Macc. [laBieHue (TBepable Tena, )KUAKOCTH U rasbl). 3akoH Ilackans u 3akoH Ap-
XuMmena. YcioBue riaBanus Tel. JJluHaMuka kosebaTenbHOro IBUKEHUS MaTepUaibHOM TOUKH.

Ipaxmuxa. HaxoxaeHue MIOTHOCTH TeJla U CpeliHel MIOTHOCTH cMecH (cruiaBa). Perenne 3amay Ha
pacueTr pa3Nu4yHO poja cuil. PemieHue mpsMoit U oOpaTHOM 3a/ladll MEXaHUKH JUIS TOCTYNATeIbHOTO U
BpalllaTeIbHOIo JABMKEHUA. OnpeeseHne YCKOpeHUs Telna NP JBUKEHUM O] JAEUCTBUEM HECKOJBKHX
cuit. [Tocrpoenue u ananu3 rpa)uKoB 3aBUCUMOCTEH CHIIBI TPEHUS, CHIIBI TSHKECTH U CHIIBI YIPYTOCTH OT
CYILIECTBEHHBIX MaPAMETPOB MEXaHUYECKOW cucTteMbl. OnpenesneHne MOMEHTOB MHEPLUHU TeJl Pa3InyHON
(dopMbl. Beruncienue napaMeTpoB MEXaHUYECKOM CUCTEMBI B

YCIIOBHM paBHOBecHs. Penienue 3a1a4 ruipOCTaTUKU U ONPEICTICHUE YCIOBUN IIJIABAHUS TEll.

Tema 2.3. 3aK0oHBI COXpaHEHHSA

Teopusa. Imnynbc Tena. 3aKOH COXpAaHEHHUS MUMITyJIbca. 3aMKHYTasi cCUCTeMa. PeakTUBHOE IBUYKEHHUE.
YcrpoiicTBo paketsl. YpaBHenue Memepckoro. @opmyna Lnonkosckoro. Mexanudeckas padora. Moui-
HocThb. [loTeHnnanbHas U kuHeTnyeckas sHeprus. KoncepBaTHUBHBIE U AMCCUNIATHBHBIE cUibl. KuHeTnye-
CKasl PHEprus BpalIarolIerocs Tena. 3aKOH COXpaHEHHUs YHEpruu B MexaHuke. [IpocTbie MexaHU3MBI U MX
KIIJ. ITpeBpamienus snepruu. MoMeHT uMnyibca. 3aKOH COXpaHEHUs MOMEHTa umnyibca. Kunernueckas
SHEPrus BpalaoUIerocsi TBEPOro Tea.

Ilpaxmuxa. OnpeneneHue UMITyJIbCa TEJla U 3aMKHYTOW cuctemsl Ten. [IpumeHenne 3akoHa coxpa-
HEHUS MMIIYJbCa U BBIYMCIECHUE KMHEMATHUUYECKMX XAPAKTEPUCTHUK ISl PEaJIbHBIX CHCTEM M IPOLIECCOB
(B3pbIB, ynap, CTOJIKHOBEHHE). PelieHne 3ajau Ha 3aKOH COXPAHEHUsS MOJHOM MEXaHW4eCKOH SHEepruu.
Brruncnenue noTeHIManbHON SHEPTUH Tejla B I0JIE TSHKECTH U YIPYTo 1e(hOpMUPOBAaHHOM NpyKuHBL. Pacuer
pabotel, MomHocTH 1 KI1JI pa3nuyHbIX MeXaHU3MOB. BeIuucieHne napaMeTpoBBpaIlaTeIbHOTO ABHKEHHS
C IPUMEHEHHEM 3aKOHa COXpaHEHMsI UMITysibca. PemieHre KOMOMHMPOBAHHBIX 33/1a4 Ha MPUMEHEHUE 3a-
KOHOB COXpPaHEHUS B MEXaHUKE.

Paznen 3. MogekyasipHasi pusuka

VYpoBeHb NpeabABIeHUS MaTeprana 00ecreynBaeT yyaluMcs peliaTh 3aJa4ui MOBBIIIEHHOTO YPOBHS
CJIO’KHOCTH M 9KCIIEPUMEHTAIILHO MPOBEPATH OCHOBHBIE3aKOHOMEPHOCTH MOJIEKYIISIPHOM (pU3HKH.

Tema 3.1. MoJiekyJ/JIsIpHO-KHHETHYECKAsI TEOPUS

Teopus. OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPUU U UX ONBITHbIE 0OOCHOBAHMS.
Huddysus u OpoyHOBCKOe IBHKeHHE. B3anMoaelicTBe aTOMOB M MOJIEKYJ BellecTBa. Macca U pa3mepsl
Mosekya. [locrossuHas ABoraapo. /[mHaMu4eckue M CTaTUCTUYECKUE 3aKOHOMEPHOCTH. BeposiTHOCTH co-
ObITHs. MuKpO- 1 Makpoonucanue ¢uszndeckux cucreM. CpeaHue 3HaueHUs (PU3MUECKUX Benu4uH. Pac-
npeesieHne Kak croco0 3aJaHus COCTOsHHs cucTeMbl. Pacnipenenenne MakcBemnau bonbsivana. Omnbit
[lITepna, [leppena, Jlamepra. Mneanbubliii Ta3. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU

uaeanbHOro raza. TemmnepaTypa U ee u3MepeHue. AOCONIOTHBIM HYIb TEMIIEPAaTyphl. Y paBHEHUE COCTOSI-
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HUS UIEAJIBHOTO ra3a Kak CJIEeICTBUE OCHOBHOT'O YPAaBHEHMsI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH Tra30BU
€ro YacTHBIE CITy4au JUIs TIOCTOSHHOW TeMIepaTypbl, HOCTOSHHOTO 00beMa U MOCTOSIHHOTO JaBiieHus. Pe-
aJbHBIC Ta3bl. YpaBHeHue Ban-nep-Baanbsca. Cpennsist jymmHa cBOOOAHOTO mpobera. ArperaTHble COCTOS-
HUS U (azoBble mepexoapl. HacklmeHHbple 1 HEHACHIIIEHHBIE Mapbl. 3aBUCUMOCTD JaBJICHHUS U TUIOTHOCTH
HaCBILICHHOIO I1apa OT TEMIIEPaTypbl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUs KUIKOCTH OT fasieHus. Kpu-
TH4ecKas Temmeparypa. @a3zoBble Iepexopl U AUarpaMMa coCcTossHusIBenlecTsa. [Ipoueccsl koHaeHcanuu u
WCIapeHus B IPUPOAE U TeXHUKE. BrnaxkHocth Bo3ayxa. Touka pocsl. [lcuxpomerp. ['urpomerp. CBoiicTBa
noBepxHocty xkuakocrei. [loBepxHocTHas sHeprus. IloBepxHocTHOe Harshkenue. CmauuBanue. Kanu-
aspHble siBIeHUsA. CTpoeHHe KpUCTaLuIoB. AHM30Tponus KpuctamioB. [lonmumopdusmbl. MOHOKpUCTAILIBI
U nogukpuctaibl. [IpocTpaHcTBeHHas pelieTka. DieMeHTapHas sueiika. CuMMerpus KpuctamuioB. [le-
¢exTsl B kpucTayuiax. OOpa3oBaHue KPUCTAIOB B IPUPOJIE U MOITydYeHUE UX B TexHUKe. CriocoObl ympas-
JICHUSI MEXaHWYECKHMHU CBOMCTBaMU TBepbIX Tell. [ToHATHE 0 XuAKUX KpucTamuiax. Amopdusie Tena. [e-
¢dopmanuu. Hanpsokenne. Mexannueckue CBOMCTBA TBEPABIX TEJ: YIPYTOCTh, IPOUYHOCTb, IUIACTUYHOCTD,
XpynkocTs. Juarpamma pactsokeHus. Co3iaHue MaTepuaioB ¢ HEOOXOAUMBIMU TEXHUUYECKUMH CBOWCTBA-
MH.

Ilpakmuka. PacueT MUKPOCKOIIMYECKUX U MAaKPOCKOIMYECKUX MapaMeTPOB PEabHbIX CHCTEM (CKO-
pPOCTb MOJIEKYJ, TeMIepaTypa, JaBjIeHHe, KOJIMUYECTBO BEIIECTBAa, YUCIO MOJIEKyn). PemeHue 3amad Ha
ypaBHeHue MenjeneeBa- Knaneiiponau raszossie 3akoHbl. [locTpoenue rpadukoB U30IpoLIECCOB U UX aHa-
nu3. Berarcnenne mapaMeTpoB KUAKOCTEH U TBepAbIX Ten (Moayins KOHra, yanmuHenus nehopMUpOBaHHO-
ro Tena, KodpUIMEeHTa TOBEPXHOCTHOTO HATSHKEHUS, BIAKHOCTH BO3/yXa U JIp.). Perenne kauecTBEeHHBIX
Y pacueTHBIX 3a/1a4 Ha KallWJUISIpHBIE SIBJICHUSU (Da30Bble Mepexo/ibl, aHAIN3 (Pa30BbIX JUarpamMmm.

Tema 3.2. TepmoanHaMuKa

Teopus. TepMOAMHAMUYECKUHA TOAXOJ K M3YYEHHUIO (U3UYECKUX MPOIECCOB.

TepMonnHaMuueckue napaMeTpbl COCTOSIHUA Tena. BHyTpeHHss sHeprus tena. IlepBoeHauano tep-
MoJIUHaMUKH. TepMmoauHaMuyeckoe omucaHue (a3oBbIX MEpPEX0/0B, aHAIN3 (Da30BBIX IpEBpaIleHUi ¢
SHEpreTUYecKoi TOUKU 3peHus. PaboTta uaeanpbHOrorasa npu M3MeHeHuu odowvema. IlpumMenenue nepBoro
Hayaja TEPMOJMHAMUKHM K Pa3IUYHBIM TEIUIOBBIM IPOLIECCaM, COBEPIIAEMBIX HaJ WJICAIbHBIM Ta30M.
AnuabatHblil npouecc. TennoeMKocTH ra30B NMPU MOCTOSIHHOM JABJIEHUU U IMOCTOSHHOM oObeme. Tero-
€MKOCThb TBepAbIX Tei. TeroBsle MammHbl. [IpuHmmMn neiictBus temioBbix asurarenei. I{ukin Kapho.
KII/] renmoBoro nBuraTess ¥ yTH €rONOBBINIEHMS. JIBUraTenb BHYTPEHHETO CTOPAHHUS.

[TapoBast u ra3oBasi TypOUHbI. PeakTHBHBIE ABUraTeau. X0JI0AUIbHbIE MAIIUHBL POJIb TEIUIOBBIX Ma-
IIMH B Pa3BUTHU TEIJIOPHEPTETHKHU U TpaHCIopTa. TenaoBble MallMHbI M OXpaHa Npuposl. ObpaTuMele U
HeoOpaTuMble Mporecchl. HeoOpaTUMOCTh TEMIOBBIX MpolieccoB. BTopoil 3akoH TepMOAMHAMHUKU M €ro
CTaTUCTUYECKUIN CMBICIL.

Ilpakxmuka. Pacuer TepMOIMHAMUYECKUX MAPAMETPOB PEAIbHBIX CUCTEM B Pa3IMUHBIX COCTOSHHSIX.
TepmoanHamuyeckuil aHanu3 (a30BBIX MpPEBpaALIeHUH. DHEPreTUYECKUEe COOTHOIICHUS NPHU UCHApEeHUU
(KoHACHCAITNN), TITIABJICHUHN (KPUCTAITU3AIMK) BemecTBa. [[puMeHenrne nepBoro Havajaa TePMOJUHAMUKHI
K OIMCAHUIO MPOLIECCOB HaJl UeaTbHBIM T'a30M, pacueT mapaMeTpoB Ia3a B 3THUX Ipoleccax. Boraucienue
KII/I TernnoBbIX MamuH (B TOM YHCIE M MICATBHBIX), Pa0OTAIOMIKX M0 pa3IHMyHbIM IUKIaM. KauecTBeH-
HbI€ 3371a4l Ha BO3MOXXHOCTh- HEBO3MOXXHOCTh CO3aHUsI «BEYHOTO jaBHrateins». Pacuet sddexkruBHOCTH
pPabOTHIXOIOIMIIBHBIX YCTAHOBOK.

Pa3nen 4. DnekTpoguHaMuKa

VYpoBeHb NpeabsABICHUs MaTepuaga 00ecleunBaeT yJaluMcsl BO3MOXKHOCTb pelllaTh 3a/1a4M MOBBI-
LICHHOT'O YPOBHS CJIO)KHOCTH M 3KCIIEPUMEHTAIBHO IPOBEPSTh OCHOBHBIE 3aKOHOMEPHOCTH JIEKTPUUYECTBA
Y MarHeTU3Ma, a TaKkXke Kosie0aTeIbHbIX UBOJHOBBIX IIPOLIECCOB.

Tema 4.1. DiekTpUYecKoe noJie

Teopus. 3aKOH COXpaHEHUsI FIEKTPUUYECKOTO 3apsAaa. ToueuHbll U pacipeleleHHbIN 3apsiibl. 3aKOH
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Kynona. Dnexrpuueckoe nose. HanpsokeHHOCTh. JIMHUN HAaNIPsHKEHHOCTH. DJIEKTPUYECKOE 110JI€ TOYEUHBIX
3apsnoB. OIHOpOAHOE 3yeKTpudeckoe nojie. IIoTOK HampsyKEHHOCTH JIEKTpUYecKkoro mous. Teopema
lNayccau ee nmpuMeHeHue Uil pacueTa 3JIEKTPUUECKUX Tosiel. PaboTa 37eKTpruiecKoro mojs npu rnepeme-
nieHu 3apsaaoB. Ilorennunan. Hanpspkenue. CBA3b MKy HapsHyKEHUEM MHANPSKEHHOCTHIO. [IpoBogHuKN
B JIEKTPUYECKOM I10JI€. DJIEKTPUUECKAs EMKOCTb. JJIEKTPUYECKasi EMKOCTh INIOCKOr0 KOHeHcaTopa. Ju-
JNEKTPUYECKAsT MPOHULAEMOCTb. JHEPrus 3JeKTpuueckoro noss. IlnortHocts 3Heprum. JluanekTpuku B
JNEKTPUYECKOM IT0JIe. MeXaHU3M MOJIAPU3alUu JUDJIEKTPUKOB. DJIEKTPETHl U CErHETONIEKTPUKH. [Ibe3o-
5eKTpruecKuil 3 (HEKT U ero UCIoIb30BaHUE B TEXHUKE.

Ilpakmuka. PelieHne KaueCTBEHHBIX 3a/lad IO 3JEKTPOCTaTHKE (JEKTpU3aLus, MpoBoasduire che-
pbl), 0OBsICHEHUE HAOII0IaEMBIX AJIEKTPUUYECKHUX SABICHHUNA. PacdeT cuiibl B3aUMOJCHCTBUS JIEKTPUUCCKUX
3aps/I0B, EMKOCTH, 3apsijia U SHEPruu KoHjaeHcatopa. I[locrpoenue rpauKoB 3aBUCHMOCTEH 3IIEKTpHUYe-
CKMX I1apaMeTPOB 3apsKEHHBIX TENI OT KOOPAMHAT.

Tema 4.2. 3aK0HbBI NOCTOSTHHOTO TOKA

Teopus. YcnoBus CylECTBOBaHUS MOCTOSHHOTO ToKa. CTalMOHAPHOE 3JIEKTPUYECKOE IoJIe. DJIeK-
TPUYECKHUE LIETIH C MOCIEN0BATEIIBHBIM U NAPAIICIBbHBIM COCIMHEHUSIMHU MPOBOJHUKOB. DJIEKTPOJBUXKY-
mas cuia. 3akoH OMa JUIsi HEOJHOPOAHOTO yyacTKa Lenu u Juist noiaHoi uenu. IlpaBuna Kupxrodga. Pac-
YET Pa3BETBICHHBIX JIEKTPUUECKUX LIETIEH, CMEIIAHHBIX COEAUHEHUH MPOBOAHMKOB. LIIyHTBI M 1OMOIHU-
TeNbHbIE collpoTuBieHus. PaboTa u MomHoCTh ToKa. 3akoH Jlxoynsa-Jlenua.

OnexkTpuueckuil Tok B MeTayuiax. OCHOBHBIE IOJIOKEHUS IEKTPOHHON TEOpUU NMPOBOJUMOCTH Me-
TajioB. CKOPOCTh YNOPSAOYEHHOTO JABH)KEHUS AJIEKTPOHOB B MPOBOJHUKE. 3aBUCUMOCTb CONPOTHUBIICHUS
oT TemrnepaTypbl. CBEpXIIPOBOAUMOCTh. DJIEKTPUUECKUIM TOK B MOJIYINPOBOAHHUKAX. DJIEKTpUUYECKas MPO-
BOJIMMOCTBITOJIYTIPOBOJAHUKOB U €€ 3aBUCHMOCTb OT TeMIlepaTypsl U ocBelieHus. CoOCcTBEeHHas U puMec-
Has MPOBOJUMOCTh IOJYIIPOBOJHUKOB. TepMo- U (HOTOPE3UCTOPBHI.

ONEeKTpOHHO-IBIpOouUHbIi nepexoa. ITomynpoBoguukosbiii nuoxa. Tpansucrop. IlpuMenenue nomy-
POBOJHUKOBBIX MpHOopoB. Tpurrep kak snemenT IBM. MHTerpanbHble cXeMbl. DJIEKTPOHHAS 3MHUCCHSL.
BonbT-aMrniepHast xapakTepuCTUKa Iuoja. DJEKTPOHHBIE MYyYKHM U HUX CBOMCTBA. DJIEKTPOHHO-Ty4yeBas
TpyOKa. DIIEKTPUUECKHUIl TOK B pacTBOPax M pacIulaBax 3JEKTPOIMTOB. 3aKOH aeKkTposnza. Onpenenenue
3apsna aiexTpoHa. [IpumeHeHne aiekTpoiin3a B TEXHUKE. DJIeKTpUYecKuil Tok B razax. Hecamocrostens-
HBII M CaMOCTOSITENIbHBIA pa3psabl B razax. Bumbl caMocTosTensHOTO paspsaa (TICIouuid, HCKPOBOM, KO-
poHHbIH, nyrooit).ITonsTre o mazme. MI'J[-reneparop. DnekTpuueckuil TOK B Bakyyme. BakyyMHbIi -
OJ1 ¥ TpUOA. DeKTpoHHO-1yueBas Tpyoka. OneiT Hodde-Musunkena.

Ilpakmuxa. Pacdyer CONMpPOTUBIIEHHS IOCJIEI0BATEIBLHOIO, MAPAJUIEIIBHOIO U CMEIIAHHOIO COEIUHE-
HUs NIPOBOJAHUKOB. BbIYnCIIeHNE NTAZCHUS HAIIPSDKEHUs, CUJIbI TOKA, BBIIACIIIEMOW MOIIHOCTH B LIENH I10-
CTOSIHHOTO ToKa. Pacuer cioxHbIX 1enel ¢ nmomoinsto npaBui Kupxroga. [loctpoenue u ananus BosbTa-
aMITEPHBIX XapaKTEPUCTUK PE3UCTOPOB, PACTBOPOB U MOIYITPOBOIHHUKOB.

ITnhanupyemoie pezyromamaol

JIuunocmuvimu peyiomamamu 00y4eHUA AGNAIOMCA:

e Oco3HaHue CBOEW ATHUYECKON MPUHAJICKHOCTH, 3HAHUE UCTOPHH, S3bIKA, KYJIBTYpPbl CBOETO Hapo-
J1a, CBOEro Kpasi, OCHOB KYyJIbTYpHOT'0 Hacienus HapoaoB Poccun u yenoBevecTna;

e ©opMHpOBAHNE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH 0OYYaIOIINXCs
K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMM K 00YYEHHIO U NTO3HAHUIO,

e ®opMHPOBAHNE OCO3HAHHOTO, YBAXKUTEIHHOTO U 100POXKENATEILHOTO OTHOIIEHHUS K APYrOMY Yeio-
BEKY, €0 MHEHHUIO, MUPOBO33PEHUIO, KYJIBTYPE, A3BIKY, BEpPE, IPAKIAHCKON MO3ULIMU, K HICTOPUH, KYJIBTYPE,
pENIUruy, TpaauLUsIM, A3bIKaM, HEHHOCTSIM HapoaoB Poccuu n HapoJoB MUpPa; TOTOBHOCTU M CIOCOOHOCTH
BECTH JUAJIOT C APYTUMH JIOABMHU U JOCTUTaTh B HEM B3aUMOIIOHUMAHMS;
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e YyacTHe B IIKOJIbHOM CaMOYIPaBJICHUH M OOILECTBEHHOH >KU3HU B MpENenax BO3PACTHBIX KOMIIE-
TEHLMH C y4€TOM PErHOHAIBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U SKOHOMUUYECKUX 0COOEHHOCTEI;

e PazBuTHEe MOpPAIBbHOTO CO3HAHHMA U KOMIETEHTHOCTH B PELICHHM MOPAJIBbHBIX MpOOJEeM Ha OCHOBE
JUYHOCTHOT'O BBIOODA;

e ®opMHpOBaHNE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHHM M COTPYJHHYECTBE CO CBEPCTHHU-
KaMH, JIETbMH CTapIlIero ¥ MIaJIIero Bo3pacTa, B3pOCIbIMU B IIpoliecce 0O0pa3oBaTeIbHOM, 0OIIECTBEHHO
H0JIE3HOM, Y4eOHO-HCCIIe10BaTeNbCKOM, TBOPYECKON U JPYTUX BUIOB AEATEIbHOCTH;

e ®opMHpOBaHKE IIECHHOCTU 3[I0POBOTO M 0e30macHOro odpasza >KM3HU; YCBOCHHE MPABUI MHIUBUIY-
QIBHOTO M KOJUIEKTUBHOTO O€301acHOTO MOBEIEHUS B YPE3BBIUANHBIX CUTYAIUSAX, YTPOXKAIOUINX KU3HU H
3I0POBBIO JIFOJEH, IPaBUII ITOBEACHNS HAa TPAHCIIOPTE U HA JOPOrax;

e PazBuTHe OMBITa HKOJOTHUECKH OPHUEHTUPOBAHHOHN pe(IeKCUBHO-OLCHOYHON M MPAKTUYECKON aes-
TEJIbHOCTH B KU3HECHHBIX CUTYaLUsX;

e Oco3HaHUE 3HAUCHMsI CEMbH B KH3HH YeJlOBeKa U 00IeCTBa.

e Pa3zBuTHE 3CTETUYECKOrO CO3HAHMS YEPE3 OCBOEHUE XYA0KECTBEHHOIO Haciaeaus HaponoB Poccun n
MUPA, TBOPYECKOU JEATEIBHOCTH CTETUUYECKOIO XapakTepa.

Memanpeomemuvimu pesynbmamamu 00y4eHus A6AAIOMCA:

Pezynamuenvie YY/I -

* YMEHHE CaMOCTOSITETIHHO OMPEEIISATh eI CBOEro 0OydeHus, CTaBUTh M (hOPMYIHPOBATH IJIsi ce0st
HOBBIE 33J]aul B yueOe M MO3HABATEIbHOW JESATEIbHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOEH MO3HABa-
TENbHOU AESITEIbHOCTH;

* YMEHHE CaMOCTOATEIBHO IUIAHUPOBATH IYTU NOCTHIKEHMS LEJIEH, B TOM YUCIE AIbTEPHATUBHBIC,
OCO3HaHHO BBIOMpaTh Hanbosee 3(h(HeKTHBHBIE CIOCOOB! pelIeHHs yU4eOHbIX U M03HaBaTeIbHbBIX 33/1ay;

* YMEHHE COOTHOCUTD CBOU JICHCTBHS C IUIAHUPYEMBIMU PE3YIbTaTaMU, OCYLIECTBIATH KOHTPOJIb CBO-
ell 1eATeNbHOCTH B MpOIecce JOCTUKEHHS pe3ysbTara, ONpenessaTh CocoObl JeHCTBUI B paMKax Mpeio-
YKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBHS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYa-
e,

* YMeHue OlLIeHHWBATh MPaBWJIBHOCTh BBIIOJIHEHUS y4eOHOW 3aJauM, cOOCTBEHHBIE BO3MOXHOCTH €€
peLICHUS;

* BraneHue ocHOBaMU CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHS PELICHUN U OCYIIECTBICHUS OCO3HAH-
HOTO BbIOOpa B yueOHOH M MMO3HABATENbHOMN EATETLHOCTH.

Ilo3nasamenwvnovie YY/I .

e OopMUPOBATh YMEHHE CAMOCTOSITEILHO BEIOMPATh OCHOBAHUS U KPUTEPUU IS KIIACCH(PUKAIUH,

* ®opMUpOBAaTh YMEHHUE CO3/1aBaTh, MPUMEHATh U MPEOOpPA3OBHIBATh 3HAKM M CHMBOJBI, MOJETH U
CXEMBI JIJIsl pelieHus Y4eOHbIX U TO3HaBaTeNIbHBIX 33/1a4;

* ®opMHUPOBATH YMEHHUE CMBICIIOBOTO YTEHUS

* ®opMHUpPOBaTh YMEHUE OCO3HAHHO HCIOJIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 3a/1a4€l KOM-
MYHUKAIIMH JIJI BBIPAKEHUSI CBOMX YYBCTB, MBICJIEH M TOTPEOHOCTEH; TUIAHUPOBAHUS U PETYISIIIUN CBOSH
JIEATEIIbHOCTH; BJIAJICHUE YCTHON M MUCHbMEHHOW PEYBI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEUbIO;

* DopMUPOBAaHHE M PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIB30BaHUsI HH(DOPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHosorui (manee MKT- kommereHum);

Kommynurxamuenwvie YY/I
* opMUpPOBATh YMEHHE OPraHU30BbIBaTh Y4€OHOE COTPYIHHMYECTBO U COBMECTHYIO JESTENbHOCTH C
YUUTEJIEM U CBEPCTHUKAMU;



* ®opMHpOBaTh YMEHUE pabOTaTh MHAMBHUIYAIbHO M B PYIIE: HaXOAUTh oOlIee pelieHne u paspe-
I1aTh KOH(DIUKTH HA OCHOBE COTJIACOBAHMS MO3UIMN U yueTa HHTEPECOB;

» ®opmupoBaTh yMeHHE (HOPMYITUPOBATH, APTYyMEHTHPOBATh U OTCTauBaTh CBOE MHEHHE.

* (hopMupOBaHKE U PA3BUTHE FKOJIOTMYECKOTO MBIIIICHHS, yMEHUE IPUMEHSATH €T0 B MO3HABATEIBHOIA,
KOMMYHHKAaTUBHOH, COLIMAIIbHOM MTPAKTHUKE U MPO(ECCHOHAIBHON OpUEHTALUH.

Ilpeomemnsie pe3yromamel:

* 3HaHUA O NPUPOJE BaKHEHIINX (U3NYECKUX SBICHUN OKPY)KAIOLIEro Mepa M IOHMMaHHE CMbICia
(GU3NUECKUX 3aKOHOB, PACKPBIBAIOLIMX CBSI3b U3YUCHHBIX SIBJICHUN;

* YMEHHS MO0JIb30BaThCSI METOJAMH HAyYHOTO HCCIIEOBAHUS SBJICHUN NPUPOABI, TPOBOAUTH HAOIIO-
JICHUS, TJIAHUPOBATh U BBHINOJIHATH SKCIEPUMEHTHI, 00pabaThiBaTh pPe3yIbTaTbl U3MEPEHUH, MPEICTABIATh
pe3yabTaThl U3MEPEHUN C TIOMOIIBIO Ta0IuIl, rpadukoB 1 GopMys, 0OHAPYKUBATH 3aBUCUIMOCTH MEX1y (u-
3MYECKUMH BEIIMYMHAMU, OOBSCHATH MOJYYCHHBIC PE3YNIbTAThl M JeNaTh BBIBOJBI, OLICHUBATH TPAHULIBI T1O-
I'PEeIIHOCTEN pe3ysbTaTOB U3MEPEHUI];

* YMeHUs IPUMEHATh TEOPETHUECKUE 3HAHUA N0 (PU3MKE Ha MpaKTHKe, pelarh Gpu3nyeckue 3a1aun Ha
IPUMEHEHHE TIOITY4YEHHBIX 3HAHUMH;

* YMEeHMS U HaBBIKM IIPUMEHEHHUs MOJYUYECHHBIX 3HAHUH Ui OOBSICHEHUS MPUHIIMIIOB JEHCTBHS BaXK-
HEWITNX TEXHUYECKHX YCTPOWCTB, PEUICHHUS MPAKTHUECKUX 33/1a4 TOBCEAHEBHOM KU3HH, oOecrieueHus 0e3-
OTIaCHOCTH CBOEH KU3HH, PALIMOHATIBHOTO MPHPOJIOTIOIB30BAHIS U OXPAaHBI OKPYKAIOIIEH CPebl;

» ®opMHpOBaHUE YOEKICHUS B 3aKOHOMEPHOW CBSI3M M TIO3HABAEMOCTH SIBICHHH HPUPOABI, 00BEK-
TUBHOCTH HAay4YHOTO 3HAHWHS, BEICOKOW IIEHHOCTH HAYKH B Pa3BUTHH MaTEPHUATbHON U AYXOBHOW KYJIbTYPHI
JIIOJIE;

* Pa3BuTHEe TEOpeTHUECKOro MBIIUIEHUS HAa OCHOBE ()OPMHMPOBAHUS YMEHHMH yCTaHaBIMBaTh (DaKThI,
pas3nyaTh MPUYUHBI U CIEICTBUS, CTPOUTH MOJIETH U BBIBUTaTh THIIOTE3bl, OTHICKUBATh U (POPMYIUPOBATH
JI0Ka3aTeIbCTBA BBIABUHYTHIX TUIIOTE3, BHIBOJIUThH U3 KCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETHUECKUX MOJe-
nelt hpu3nYecKue 3aKOHbI;

* KoMMyHUKaTHBHBIE YMEHHUS JTOKJIAIBIBATh O PE3YNbTaTax CBOETO, MCCIEIOBAHHWsS, YY4aCTBOBATH B
JMICKYCCHH, KPaTKO U TOYHO OTBEYaTh HA BOMPOCHI, UCTIOIH30BATH CIPABOYHYIO JINTEPATYPY U JIPYTHE HC-
TOYHUKH HH(OpMALINH.

* [loHnMaHue 1 CIOCOOHOCTh OOBACHATH Takue (U3UYECKUE SBJICHUS, KaK CBOOOJHOE MaJieHHe Ted,
aTMocQepHoe JaBlieHHe, MiaBaHue Tel, Aupdys3us, Oonblias CKMUMAaEMOCTh T'a30B, Majas C)KUMAaeMOCTb
AKHUJIKOCTEH U TBEP/BIX TeI;

* YMeHHe U3MepATh PACCTOSHUE, IPOMEKYTOK BPEMEHHU, CKOPOCTb, MacCy, CUILy, padOTy CHJIbI, MOIII-
HOCTb, KHHETHYECKYIO SHEPTHIO, TOTEHIIMALHYIO SHEPTHUIO;

* OBJasieHNe SKCIIEPUMEHTAIBHBIMA METOJIAMH HCCIIEIOBAHUS B MPOIECCE CaAMOCTOTEIBHOTO M3yde-
HUS 3aBUCUMOCTH TIPOWJICHHOTO MYTH OT BPEMEHH, y/UTMHEHUS TPY>KUHBI OT TIPUI0KESHHOMW CHJIBI, CHIIBI TSI-
KECTH OT MAacCChl Tella, CHIIbI TPEHUSI CKOJIBKEHHS OT TUIOMIAIA COPUKOCHOBEHUS TENl U CHIIBI HOPMAJIBHOTO
JIABIICHUS, CHITBI ApXuUMeia OT 00beMa BHITECHEHHON BOJIBI;

* [loHnMaHue cMbIC/Ia OCHOBHBIX (PU3MUYECKUX 3aKOHOB U YMEHHE NMPUMEHATh UX Ha MpaKTHKe (3aKOH
BCEMHMPHOT'O TATOTEHUs, 3aKoHbI [lackans u ApxumMena, 3aKOH COXpaHEHUS SHEPTHH);

* [loHnMaHNe NPUHIMIIOB JEMCTBUS MAIIMH, TPUOOPOB M TEXHHUUECKUX YCTPOUCTB, C KOTOPBIMHU KaX-
JIbI YeJIOBEK MOCTOSIHHO BCTPEYAeTCsl B MOBCEJHEBHOM JKU3HHU, U CIOCOOOB oOecreueHHst 6e30MacHOCTH
IIPU UX UCIIOJIb30BaHUM;

* OBrajieHre pa3HOOOPa3HBIMU CITIOCOOAMU BBITIOJIHEHUS PACUETOB Ul HAXOXIECHUS HEU3BECTHOH Be-
JMYUHBI B COOTBETCTBUU C YCIIOBHSMM ITOCTABICHHOM 3a/1a4l HA OCHOBAaHMHU UCIIOJIb30BAaHUS 3aKOHOB (PU3H-
KU;



* ClocOOHOCTH UCMOJIBb30BaTh MOJyYCHHbIE 3HAHUS, YMEHHS U HaBBIKM B IOBCEAHEBHOM KHU3HM (OBIT,
HKOJIOTHSI, OXpaHa 37J0POBbS, OXpaHa OKPYKAIOIIEH Cpeibl, TEXHUKA O€30MaCHOCTH U JIp.).

Yciaosusa peajin3alvi nNporpaMmmabl
HporpaMMa MOJKET OBITH pfain30oBaHa B TCUCHHUC yLIC6HOFO roaa, BKJIO4Yas KaHUKYIISIPHOE BPEMI.
HpI/I pcajm3anun IporpaMmbl UCITIOJIB3YIOTCA pa3IMYHbIC O6paSOBaTCJ'II)HBIe TC€XHOJIOTHMH, B TOM YHCIIC,
JUCTaHIIMOHHBIC O6paSOBaTCJ'II)HBIe TEXHOJIOTHHU U 3JICKTPOHHOC 06yquI/Ie.
- yCI0BUA Ha60pa B KOJUICKTHB: IIPUHUMAIOTCA BCC KEJIAOIIHNE;
- KOJIM4YCCTBO ,Z[GTCfI B I'pYIIIC — HC MCHEC 5 YCIOBCK;,

TexHoJ0rHH, CPEACTBA, METO/IbI, BUAbL, (JOPMbI OPraHU3aAIUH A€ TeJIbHOCTH

Peanmauml [porpamMmsl mpeamnojaracT OCBOCHUC U BHCAPCHUEC JIUIYHOCTHO-OPUCHTUPOBAHHLIX TCXHO-
JIOTHH O6y‘-IeHI/I$I 1 BOCIIMTaHHUS. TCXHOJIOTHUA KOJIJICKTUBHOI'O BSaI/IMOO6y‘-ICHI/I$I, TEXHOJIOT U HpO6JICMHOFO
00y4YeHHSI, TEXHOJIOTHSI KPUTHUECKOTO MBIILICHHS.

Opranuzanus JesTebHOCTH IIKOJIBHUKOB Ha 3aHATUSAX JOJDKHA HECKOJIBKO OTIMYAThCS OT YPOUHOM:
YUEHHKY HEOOXOUMO JIaBaTh BPeMs Ha Pa3MBIIIJICHUE, YUUTh PAcCyKAaTh, BBIABUraTh THIIOTE3bI. B Kypce
3aJI0’)KEHA BO3MOXHOCTh U (HEPESHIIMPOBAHHOTO U UHINBUIYAIBHOTO 00yYCHUSI.

N3ydenune Kypca OCyIIECTBIIAECTCS MOCPEACTBOM AKTUBHOTO BOBJICUCHHS YYAIIMXCSl B PA3JIMYHbIC BU-
I61 1 POPMBI IS TETHHOCTH !

e BBEJICHHE HOBOTO MaTepuaia B GopMe JUCKYCCHH;

e 3aHATUS, KOTOPBIE IIPOBOAATCS B POPME UTPHI, ITyTSIIECTBUS U T. J1.;

e 3aHATUS, HA KOTOPBIX MMOBTOPSIOTCS BaXKHBIC, YACTO MPHUMEHSIEMbIC CBOMCTBA, N3YUCHHbBIC HA TIPEIIbI-
TyIUX 3aHATHIX. Ha TakuX ypokax y4eHHUK MoJTy4aeT BO3MOKHOCTh MMOOBIBATH B POJIM YUUTENS M YICHHUKA U
OIICHHUT CBOI OTBET M OTBET COCE/Ia IO MapTe;

e CAMOCTOSITEIPHOE PEILICHUE JIOTUYECKUX 3a/laHuil B (hopMe MHIUBUAYATHHOU, TPYIIIOBOM pabOTHI ¢
MOCJIETYIOITUM O00CYKICHUEM;

o CAMOCTOATECIIBHOC BBIITOJIHCHUEC OTACIIbHBIX 33}13HHI>1, BKJIFOUYCHUC YHAIIUXCA B ITIOMCKOBYIO U TBOpUYC-
CKYIO JACATCIBbHOCTH, MPEAOCTABIIAA BO3MOXKHOCTb OCMBICIHUTDH CBOMCTBA U HX JOoKaszareilbCTBa, 4TO )IaéT
BO3MOXHOCTb pa3BUBAaTb UHTYUIIUIO, oe3 KOTOpOfI HEMBICIIMMO TBOPYECTBO.

®opmbl padoThI: KOIJIEKTUBHASA paboTa, MHANBUAYallbHAsA paboTa, rpynmnoBas pabota, Oecena.

Kanenpapuvblii yueOHblii rpaduk

I'opg o0yue- | JJara waua- | Jlata okxon- | Koua-Bo Koua-Bo Koua-Bo Pexxum
HHUA Ja oOyde- | 4yaHusi 00y- | y4eOHBIX Y4eOHBIX | y4eOHBIX 3aHATHH
HUA Mo |YeHUsl MO | HeleJb AHeH 4yacos
nporpamme nporpamme
1 rox o0y- | 1.10.2025 30.04.2026 28 28 56 1 pa3 B He-
YEeHUS JIeN0 1o 2
yaca

OueHuBaHue 3HAHUI 00YYAKOIHUXCS

I[J'I}I OTCJIC’)KMBAHUA PE3YJIbTATUBHOCTU O6pa30BaTCHLHOﬁ ACATCIIBHOCTU IO MPOrpaMMe MpOBOAATCA:

BXOJHOM, TEKYIUI U UTOTOBBIA KOHTPOJIb.

BXO}:[HOi/'I KOHTPOJIb — IIPOBOAUTCA Ha BBOJHOM 3aHATHH, HAIIPABJICH Ha BBIABJICHUC CTApPTOBOIO

ypOBHS 00pa30BaTeNIbHBIX BO3MOXKHOCTEH 00yUarouxcst Mpu NOCTYyIJIeHUU B o0beanHenue. [lpoBoaures

B OKTs0pe.

Pe3ynbratel negarornueckoro HabmoaeHUS GUKCUPYIOTCS B KAPTE BXOAHOIO KOHTPOJISL.
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Texkyluii KOHTPOJIb - OCYIIECTBIIAETCS Ha 3aHATHUAX B TEUEHHE BCETO Mepruoaa o0yueHHs sl OTClie-
KUBAHUS YPOBHS OCBOCHHMSI TPOrPaMMBI 110 pa3jiesiaM y4eOHOro IiaHa.

HroroBplii KOHTPOJIb - OLIEHKA YPOBHS M KaueCTBA OCBOCHUS OOYYAIOIIUMHUCS TOTIOJHUTEIBHON
0011e00pa3oBaTeIbHOM 00IIEPa3BUBAIONICH MPOrpaMMBbI 110 3aBEpIICHUI0 00ydeHHs 1Mo mporpamme. Pe-
3yJIbTaThI IEJArOrMYECKOTr0 HaOII0IeHUS PUKCUPYIOTCS B KapTe.

®opMaMu KOHTPOJISI MOTYT OBITh CJEYIOIIME: Telaroriueckoe Ha0lt0IeHNe, BBIMOJIHEHHE TPAKTH-
YEeCKUX 3a/IaHUi TMeAarora, aHajau3 Ha Ka)JI0M 3aHSATUU IIEaroroM U o0yJarolMMUCS KauecTBa BBIMOJIHE-
HUsl paboT M MPUOOPETEHHBIX HABBIKOB OOILIEHUS, YCTHBIN M MUCHMEHHBIH OMPOC, BBHITOJIHEHUE TECTOBBIX
3aJaHUN.

YPOBHHU 0CBOEHHS IPOTPAMMBbI

Briensiercst 3 ypoBHS OCBOEHHSI IPOTPAMMBI.

CooTBeTCTBHE NPAKTUUYECKUX 3HAHUH peOeHKa MpOorpaMMHBIM TPEOOBAHUSIM:

— HU3KHIl ypoBeHb (00bEM yCBOEHHBIX 3HAHUUM COCTABISIET MeHee 1/2, mpelyCMOTpEeHHbIX pabouei
IpOrpaMMmoii);

— cpeaHuii ypoBeHb (00b€M YCBOEGHHBIX 3HAHUH cocTaBisieT Oonee 2/3);

— BBICOKHUI1 YPOBEHb (€T OCBOWIIU MPAKTUYECKH BECh 00bEM 3HAHUM, MPEIyCMOTPEHHBIX paboyeii
MPOrPaMMOii 32 KOHKPETHBIH MEePHO/).

No OUO yuamerocs BxonHoM KOHTPOJIb Texymuit KoHTpoab | Torossiii KOH-
TPOJIb

Cnucok JiuTeparypbl

1. Cusyxun [I.B. Kypc ¢usukun B 5-u Tomax / J[.B. CuByxun — M.:
«DU3BMATIJINT», 2013.

2. MarseeB A.H. Kypc ¢usuku B 5-u tomax / A.H. MarseeB — M.: «Boicmasimkomna,
2013.

3. Tpodumosa T.M. Kpatkwuit kypc ¢pusuku / T.U. Tpodhumosa — M.: «Beiciasiikonay,
2012.

4, bexnemumer J[.B. Kypc ananutiueckoit reomMeTpun u JuHeRHO# anreops //1.B. beke-
muieB — M.: «PU3MATIINT», 2011.

5. [Muckynos H.C. luddepenimanbHoe 1 HHTETpajIbHOE UCUUCIIEHUS: YueOHoenocooue B
aByx Tomax / H.C. ITuckynoB — M.: «Haykay, 2010.

6. bepman I'.H. COopHUK 3a1a4 110 KypCy MaTeMaTHYECKOT0 aHanmu3a: YueOHoenocooue /

I".H. bepman — M.: «Knura no Tpe6oanuto», 2012.
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