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[HosicHuTeIbHASA 3aNIUCKA
Iesin 3JIeKTUBHOI'O Kypca:

1. pa3BuTHE TTO3HABATEILHBIX UHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKUX CITIOCOOHOCTEH B
nporiecce penieHus GU3NIecKux 3a7a9 U CaMOCTOSITEIILHOTO MPUOOPETEHHS HOBBIX 3HAHUM;

2. COBEPIICHCTBOBAHHUE MOJYYEHHBIX B OCHOBHOM KYpC€ 3HAaHHI U YMEHUM;

3. (I)OpMI/IpOBaHI/Ie HpeHCTaBHTCHCﬁ O ITIOCTaHOBKC, KHaCCH(I)HKaHHﬁ, npueMax u MCrtoaax
PCIICHUA (I)I/I3I/I‘-ICCKI/IX 3aaa4,

4. IpUMEHSTH 3HaHU 110 PU3KKE ISl OObSICHEHUS SIBJICHUI NPUPObI, CBOWCTB BEILIECTBA,
pemieHus GU3NUECKHX 3a7ja4, CaMOCTOSITENIbHOTO MPUOOPETEHUS U OLIEHKH HOBOI MH(OpMAaIUU
(hu3MYECKOTo cCoaepKaHUS.

5. moaroroBka k EI'™D

3amayu Kypca:

1. yriryOieHre u cucTeMaTu3alus 3HaHUH yJaluxcs;

2. yCBOGHHE yYalIUMHCS OOIIKX aJTOPUTMOB PEILICHUs 3a/1a4;
3. OBJIa/IeHUE OCHOBHBIMU METO/IaMU PEIICHUS 3a/1a4.

2. O0mas xapaKTepucTHKa Kypca

[Tpornecc penieHwus 3a/1a4 CIIY>KAT OJTHAM U3 CPEJICTB OBJIAJICHHUS CHCTEMOM HAyYHBIX 3HAHHUH 110
TOMY WM HHOMY yueOHOMY mipeaMmeTy. OcoOCHHO BellMKa ero pojib Ipu 00yueHun pusuke, rie
3aJ]a4i BBICTYTIAIOT IEHCTBEHHBIM CPEJICTBOM ()OPMHPOBAHUS OCHOBOIIOIATAOIINX (PU3HUECKUX
3HaHUWi 1 yMeHuil. B mporecce perenns 00yJaromuecs OBIaeBal0T METOJAMH UCCIICAOBAHMS
pa3IMYHbBIX SBJICHUN TIPUPO/IbI, 3HAKOMSTCS C HOBBIMU IIPOTPECCUBHBIMU HJICSIMH U B3TJISIAMH,
C OTKPBITHSIMUA OTEYECTBEHHBIX YUEHBIX, C TIOCTHKCHUSIMHU OTCUECCTBCHHON HAYKH U TEXHUKH, C
HOBBIMH MTPO(DECCHUSIMH.

[IporpaMMa 31€KTUBHOIO Kypca OpHUEHTHPYET YUUTEN] Ha JAJIbHEHIEee COBEPIICHCTBOBAaHUE
y’K€ YCBOCHHBIX 00YJarOIUMHUCS 3HaHUH U yMeHuil. [lJis 9TOro Bes mporpamMma AeTuTcs Ha
HECKOJIBKO pa3/ieoB. B mporpaMme BBIAEICHBI OCHOBHBIE Pa3/Ieibl IIKOJIBHOTO Kypca (PU3UKH, B
Hayajie U3yuyeHUs: KOTOPBIX C yUALTUMUCS MOBTOPSIOTCSI OCHOBHBIE 3aKOHBI U (DOPMYJIbI TaHHOTO
paznena. [Ipu noxbope 3a1a4 o KakJ oMy pas3aeny MOKHO UCIOIb30BaTh BEIYUCIUTEIbHBIE,
KayeCTBEHHbIE, rpapuuecKue, IKCIIEpUMEHTaIbHbIC 3aJauH.

B nauane HU3YYUCHUS KypcCa NACTCA Ba YPOKaA, HCJIBIO KOTOPBIX ABJIACTCA 3HAKOMCTBO YUalIUXCA
C IIOHATHUECM «3aJayda», uX KﬂaCCH(I)HKaHHeﬁ M OCHOBHBIMH CITOCOOaMU peuiCHus. bonbiioe
3HAYCHHUC NACTCA aJITOPUTMY, KOTOprfI (bOpMI/IpyeT MBICJIUTCIIBHBIC OIICpAallun: aHAJIN3 YCJIOBUA
3ala4yu, JoraJika, MpoCKT pCHICHUA, BBIIBUKCHUC THIIOTC3bL (pemeHHe), BBIBO/I.

B 10 xnacce npu perieHuu 3a1a4 0co00€ BHUIMaHUE yIETSAETCS MOCIeI0BaTeIbHOCTH JICUCTBUH,
aHaJIn3y q)HSI/I‘{CCKOFO SABJICHUS, IIPOTrOBApPHUBAHUIO BCIIYX PCIICHHA, AHAJIN3Y IMMOJTYYCHHOI'O
otBeta. Eciin B Havasne paszena Uil WUTIOCTPAlUH UCTIONB3YIOTCS 3a1aud U3 MEXaHUKH,



MOJICKYJISIPHOM (DPU3HKH, DTIEKTPOANHAMHKH, TO B JaJbHEUIIEM PELIatoTCs 3aJauu U3 pa3zeioB
Kypca ¢usuku 11 kmacca.

[Ipu noBTOpeHnn 00001IAIOTCS, CUCTEMAaTU3UPYIOTCS KaK TEOPETUYECKUN MaTepua, Tak U
MIPUEMBI PEIIEHNUs 3a/1a4, IPUHUMAIOTCS BO BHUMAaHUE L€ IOBTOPEHUS IIPU MOJATOTOBKE K
€IMHOMY IrOCYAapCTBEHHOMY 3K3aMEHY.

HpI/I pelICHUHU 3a/1a4 110 MCXaHUKCE, MOHGKyJIHpHOfI (I)I/I3I/IKC, QJICKTPOAUHAMUKE I''TABHOC
BHUMAHUC 06pamaeTc;1 Ha (I)OpMPIpOBaHI/IC YMCHI/Iﬁ peuiaTth 3a1a4, Ha HAKOIJICHUC OIIbITa
pCUICHUSA 3a1a4 paanquﬁ TPYAHOCTH.

B xoH1e uzyuenus ocHOBHbIX TeM («KnHemaTuka u nuHamuka», « MonekysipHas Gpuzukay,
«ONEeKTPOANHAMUKA» ) IPOBOJISATCS UTOrOBbIE 3aHATHUS B (hOpME IPOBEPOUHBIX paboT, 3adaHUs
KOTOPBIX COCTaBJIEHbI HA OCHOBE OTKPHITHIX 0a3 EI'D nmo ¢gusuke wactu «B» u gactu «C».

IIpuHuMnbI 0T00pPa coaepKaHUs U OPraHU3ALMH Y4eOHOr0 MaTepHuaJia

il COOTBETCTBHE COIEPKAHUS 3a/1a4 YPOBHIO KIIACCHUCCKOM (DM3HUKH, BBIICPIKABIINX IPOBEPKY
BpPEMEHEM, a TAK)KE YPOBHIO PA3BUTHUSI COBPEMEHHOW (PM3HKH, C BOZMOYKHOCTBIO TIOCTPOCHUS B
nporiecce pereHus GU3NIeCKuX 1 MaTeMaTHYECKIX MO N3y4aeMbIX 0OBEKTOB C
Pa3IMYHOMN CTENEHBIO JeTalIN3allu1, PEaJTu3yeMOi Ha OCHOBE MPUMEHEHUS: KOHKPETHBIX
3aKOHOB (PM3MUYECKUX TEOPHil, (PyHIaMEHTANbHBIX (PU3NUYECKUX 3aKOHOB, METOA0JIOTHUYECKUX
MIPUHLMIIOB (PU3HKH, a TAKKE METOOB SKCIIEPUMEHTAIILHOM, TEOPETUUECKON U BBIYUCIUTEIHHON
¢buzuky;

i cooTBeTCTBUE COlepKaHUs U (HOPM TPEIbsBICHHS 3a/1a4 TPEOOBAHUSIM rOCYAaPCTBEHHBIX
nporpaMm 1o (u3uKe;

il BO3MOKHOCTH OOYYCHHUS aHATIU3Y YCIOBHI SKCIIEPUMEHTAIBHO HAOJII0JaeMbIX SIBJICHUH,
paccMaTpuBaeMbIX B 33/1a4¢€;

i BO3MOXHOCTB (1)OpMI/IpOBaHI/I$I MMOCPCACTBOM COACPIKAHUSA 3alad U MCTOAOB UX PCIICHUS
HAayYHOI'O MUPOBO33PCHHUA U HAYYHOI'O IIOAX0Aa K U3YyUCHUIO SIBJICHHI npupoAbl, aAICKBATHBIX
CTUWJIIO MBIIIJICHUS, B paMKaX KOTOPOT'O MOXKET OBITE peuicHa 3aaa4a,

il JKM3HEHHBIX CUTYAIM M PA3BUTUS HAYYHOTO MUPOBO33PCHUSL.

[IpennaraeMblii Kypc OPUEHTUPOBAH HA KOMMYHUKATUBHBINA UCCIIEIOBATENBCKUI TOAXO B
00y4YeHHH, B KOTOPOM TPOCIICKUBAIOTCS CIICAYIOIINE ITAIbI CYyOBEKTHOM eI TeIbHOCTH
YUYAIIUXCSI U YYUTEIIS: COBMECTHOE TBOPYECTBO YUUTEIS M YUAIIMXCS 110 CO3JaHUI0 (HU3NICCKON
NPOOJIEMHOM CUTYAITUH WIH JCSITeIBHOCTH IO TTO00PY IHKJIIA 3a/1a4 110 U3y4aeMOi TeMe —
aHaJIU3 HalJIeHHOU POoOJIeMHOM cuTyanuu (3agaun) 4etkoe hopMyupoBanue Gu3nuecKoin
4acTH NMpoOJIeMbl (3a/1a4M) BBIABI)KEHHE THIIOTE3 pa3padoTka Mozeneit (pu3ndeckux,
MaTeMaTHYeCKUX ) MPOTHO3UPOBAHUE PE3yJIbTATOB PA3BUTHUS BO BPEMEHH SKCIIEPUMEHTAIBHO
HaOJII0/1aeMbIX SBJICHUH IPOBEPKA U KOPPEKTUPOBKA TMIIOTE3 — HAXOXKICHUE PEIIeHUI
NPOBEPKA U aHAIM3 PEIICHUH — MPEeATIOKEHHS M0 UCTIOIb30BAHUIO TIOJTYYEHHBIX PE3yIbTaTOB
JUIsl IOCTAHOBKU M pEIIEHUs IPYyTUX MpobiieM (3a1ad) mo u3y4aeMoil reme, 1o paHee
U3yUYEHHBIM TeMaM Kypca (PU3MKH, a TaKXKe 110 TeMaM JPYTUX MPeIMETOB €CTeCTBEHHOHAYYHOTO
IIMKJIA, OL[EHKA 3HAYCHHUS.

OO0mue pekoMeHIALMH K NPOBEICHUIO 3aHATHI



[Ipu n3ydyenuu Kypca MOryT BOSHUKHYTb METOAUYECKUE CIIOKHOCTH, CBS3aHHBIE C TEM, YTO
3HaHUi 110 OOJBIIMHCTBY Pa3lesioB Kypca (PU3UKH HA YPOBHE OCHOBHOM HIKOJIBI HETOCTATOYHO
JUIsl OCO3HAHHOT'O BOCIIPUATHS psAJla paCCMaTPUBAEMBIX BOIIPOCOB M 3a/1a4.

BoibIias 9acTe MaTepuaia, COCTaBIISIONAs COIepKaHue MPUKIIATHOTO Kypca, COOTBETCTBYET
roCyJIapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY (hU3UYeCKOTo 00pa3oBaHus Ha MPOOUIEHOM
YPOBHE, B CBSI3H, C YeM KypC HE CTOJBKO PACHIMPSET KPYT MPEAMETHBIX 3HAHUH yJaluxcs,
CKOJIBKO YTITyOJISIeT MX 32 CUET YCHIICHHS HETPEJIMETHBIX MUPOBO33PEHUYECKON U
METOI0JIOTUYECKON KOMITOHEHT COJICPIKaHHUSI.

Metoab! 1 oprann3anMoHHbIe GOPMBbI 00y4eHHS

Jlns peanuzanuu nenen u 3ajad JaHHOTO MPUKIIAIHOTO Kypca MpeArnoaaraeTcsl UCoiab30BaTh
cienyromue GopMbl 3aHATHI: MPAKTUKYMBI 110 PELICHHIO 3a7a4, CAMOCTOSITeNIbHAs paboTa
y4daumxcs, KOHCYJIbTaluu, 3a4eT. Ha 3aHATUAX NpUMEHSI0TCS KOJUIEKTUBHbBIE U
UHAMBHUIYyaJIbHbIE POPMBI paOOTHI: TOCTAHOBKA, PELICHHS U 00CYKIEHHUS peleHHs 3aad,
MOJIFOTOBKA K €JMHOMY HAIIMOHAJIIbHOMY TECTHPOBAHUIO, TOJOOP U COCTABIICHUE 33/1a4 HA TEMY
u 1.1. [Ipeanonaraercs Takxe BHIIOJHEHUE TOMAIIHUX 33/IaHUN TIO PEILICHUIO 3a]1a4.
JloMHuHaHTHOM e popMOii yueHus JOHKHA CTaTh UCCIEA0BaTENbCKas AEITeIbHOCTh YUEHUKA,
KOTOpasi MOXKeET ObITh pealin30BaHa KaK Ha 3aHATUAX B KJlacce, TaK U B XO/I€ CAMOCTOSITEIbHOMN
paboThl yuamuxcs. Bee 3aHATHS JOTKHBI HOCUTH MPOOJIEMHBIN XapaKTep U BKIIIOUATh B ceOs
CaMOCTOSITENIbHYIO padoTy.

Metoapl 00y4eHus1, MPUMEHsIEMbIE B paMKaxX MPUKIATHOTO Kypca, MOTYT U JOJKHBI OBITH
JIOCTaTOYHO pa3HOOOpa3HeIMU. [Ipexae Bcero 3To uccienoBaTesibekas paboTa CaMuX yJaruxcs,
coCTaBjIeHHE 0000IIAMKX Ta0JIUII, a TAKXKE MOATOTOBKA U 3aIIUTA YYAIIUMHUCS aJITOPUTMOB
pemeHI/m 3aaa4. B 3aBUCUMOCTHU OT I/IHJII/IBI/II[yaJ'H)HOFO IIJIaHa y‘-II/ITeJ'II) JOJIKCH HpennaraTL
y‘IaHH/IMCH HOHFOTOBHGHHBII\/'I UM nepequb 3a1a4 paanquro ypOBHfI CJIOKHOCTH.

ITomuMo uccaenoBaTEILCKOr0 METOAa uenec006pa3Ho HCII0JB30BaHUC YaCTHUYHO-IIONCKOBOI'O,
HpO6J’IeMHOF0 H3JIOKCHUA, 4 B OTACIIBHBIX CIIydadaX I/IH(bOpMaI_[I/IOHHO—I/IJ'IJ'II-OCTpaTI/IBHOFO.
Ilocnenuuii MeTox MMPUMCHSCTCA B TOM CJIy4ac, KOrjaa y y4daluxcsd OTCYTCTBYCT 6333,
MMO3BOJIAOIAA UCITOJIB30BATh IPOAYKTHUBHBIC MCTO/bI.

CpencrBa o0yuenust

OCHOBHBIMU CpeICTBaMH 00Yy4EHUS NPU U3YUEHUH NMPUKIATHOIO Kypca SBISIOTCS:
i Dusnueckue mpuOOPHI.

i [paduueckue mimrocTpanuu (CXeMbl, Y€PTEKH, IPAPHUKH).

i JlunakTUvecKre MaTepHabl.

i VyeOHUKY (DU3UKH TSI CTAPIINX KJIACCOB CPEIHEN IIKOJBL.

W YueOHbIe mocoOus Mo Gusnke, COOPHUKH 3a1a4.

Opranuszanus caMocTosiTeIbHON PadoThI

CamocrosTenbHas pa60Ta npeamnojaaracT Co3gaHnuc TNAaKTUICCKOro KOMIIJICKCA 3a/1a4,
PEUICHHBIX CaMOCTOATCIIbHO Ha OCHOBC UCIIOJIb30BaHUA KOHKPCTHBIX 3aKOHOB (bPISI/I‘leCKI/IX
TCOprI, (bYHﬂaMCHTaHLHBIX CI)I/ISI/IIICCKI/IX 3aKOHOB, MCTOJOJIOTUYCCKUX ITPUHIIUIIOB (bHSPIKPI, a



TaKKe METOJIOB HKCIIEPUMEHTAIBHOM, TEOPETUUECKOI U BEIYUCIUTENbHON (DU3UKHU U3
pa3IMYHBIX COOPHUKOB 33/1a4 ¢ OpUEHTAIMeH Ha MpoduIbHOE 00pa30BaHKE yUaIUXCs.

OxugaeMbIMH pe3yjJbTaTaMu 3aHATHIA ABJISIOTCS:

- paCcoIupCHUC 3HAaHHUIH 00 OCHOBHBIX aJirOpuTMax pCUICHUA 3a/iad, pa3JIMYHbIX MCTOAAX
IMpueMax peuICHUA 3aaa4;

il pa3BHTHE NO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH Ha
OCHOBE OTIBITa CAMOCTOSATEIBHOTO MPHOOPETEHUST HOBBIX 3HAHMIA, aHAJIM3a U OLIEHKU HOBOM
UHPOpMaLNY;

W cosHaTenpHOE CaMOOIIPCACIICHHUEC YUCHHKA OTHOCUTCIIbHO HpO(bI/IJ'ISI z[anLHeﬁmero 06yquH${
nin HpO(b@CCPIOH&J'IBHOﬁ JCATCIIbHOCTH,

i mosydeHue MpeaCTaBICHU 0 POk (GU3UKK B MO3HAHUU MHUPA, PU3UYCCKUX U
MaTEMaTUYECKUX METOAAX UCCIIEAOBAHMS.

TpeOoBaHMsI K YPOBHIO OCBOCHHUS COJIEPKAHUA Kypca:

Yyamuecs: 10JKHBI YMeThb:

- aHaJIM3UPOBATh (PU3HUECKOE SIBICHUE;

- IPOTrOBapUBAThH BCIYX PELICHHE;

- AHAJIM3UPOBATH HOJIy‘-IGHHLIﬁ OTBCT,

- KJ1accu(UUIMPOBAThH MPEIIOKEHHYIO 3a/1a4y;

- COCTABJISITh MPOCTEHIINX 3a]a4H;

= IOCJICAOBATCIIBHO BBITIOJHATH U ITPOTrOBAPHUBATH 3TAIlbl PCIICHUA 3aa4n CpCI[HGfI TPYAHOCTH;
- BRIOMpATh PaIllMOHAIBHBIN CIIOCO0 PEIIeHUs 3a1a4H;

- pematb KOMOMHUPOBAHHBIC 331a4H;

= BJIAJICTh pA3JIMYHBIMU METOJaMU PCIICHHUA 3aJa4: aHAITUTUYCCKUM, T‘pa(i)I/I‘ICCKI/IM,
OKCIICPUMCHTAJIBHBIM U T.[.;

BJIQJICTh METOJIaMH CAMOKOHTPOJISI I CAMOOIICHKH.
3. Conep:xanne Kypca

dusunueckas 3agava. Knaccupukanus 3agau
(4 )

Yro Takoe (usndeckas 3anada. Cocra pusnueckoii 3agaun. Ouzndeckas TEOpHs U peIICHUE
3a/a4. 3HaueHue 3a7a4 B 00y4EeHUHU U JKU3HHU.

Knaccudukanus ¢puznyueckux 3aaay no TpeOOBaHUIO, COACPKAHUIO, CIOCO0Y 3a/1aHus U
pemienus. [IpumMepsl 3a1au Bcex BUIOB.

Cocrasnenue ¢puznueckux 3aaad. OCHOBHBIE TPEOOBaHUS K COCTaBIICHUIO 3a1a4. CriocoObI 1
TEXHHUKA COCTABJICHUA 3a1a4. HpI/IMepBI 3a1a4 BCE€X BUIOB.

IIpaBuiia u npuembl pemieHust GU3NYECKUX 327124



(6 1)

OO6mue TpeboBaHUs NP pelIeHUN (PU3NYECKUX 3a/1a4. ITambl penieHus: GU3nIeCcKon 3a1aquu.
Pabora ¢ TexkcToM 3amaun. AHaNIU3 GUINYECKOTO SIBICHUS; (DOPMYIHPOBKA UACH ® PELICHUS
(nnan pewmenusi). Beimonnenue ninana penienus 3anadun. Yucnosoit pacuert. Mcnonb3oBanue
BBIUUCIIUTEIbHON TEXHUKH JUI pPacyeTOB. AHAIN3 peleHus U ero 3HadyeHue. OpopmieHue
peLeHMsL.

Tunu4Hble HEAOCTATKY NIPU PELICHUU M 0OPMIICHUH pelieHus (pu3ndeckoi 3aaa4un. M3yuenue
IPUMEPOB pelIeHus 3a1a4. PaznuuHble IpUEeMBbl U CIIOCOObI pelIeHHs: arOPUTMBbI, aHAJIOTUH,
reoMeTpuyuecKue npueMsl. MeTos pa3mepHocTeil, rpaduueckue pereHus 1 T. 1.

I[I/[HaMI/IKa H CTAaTHKA

(8 1)

KoopanHatHbiil METOA pelIeHUS 3aa4 10 MEXaHUKe. PenieHre 3a1a4 Ha OCHOBHBIE 3aKOHBI
JMHAMUKHU: HbIOTOHA, 3aKOHBI ISl CUJI TATOTEHUS, YIPYTOCTH, TPEHHUSI, COPOTUBJICHUSA.
Pemenue 3aga4 Ha IBMKEHHE MAaTEPUATILHOW TOYKH, CUCTEMBI TOUYEK, TBEPIOTO TEJIA MO
JIEUCTBHEM HECKOJILKHUX CHII.

33,[[3‘11/1 Ha OIIPCACIICHUC XAPAKTCPUCTHUK PABHOBECCHUS (bHSI/I‘leCKI/IX CHCTCM.

3azlaq1/1 Ha OPpUHOUII OTHOCUTCIIbHOCTU: KHHCMATUYCCKUC U TUHAMHUYCCKUC XaPAKTCPUCTUKU
ABWIKCHUS TCJIa B PA3HBIX MHECPIHUAJIIbHBIX CUCTEMAX OTCUCTA.

HOJI60p, COCTAaBJICHHUEC U PCUHICHUEC 10 MHTEPECAM Pa3JINYHBIX CHOKCTHBIX 3a/1a4:
3aHUMATCIIbHBIX, OKCIICPUMCHTAJIbHBIX C OBITOBBIM COACPIKAaHHUEM, C TCXHUYCCKUM U
KpacBCAYCCKUM COACPKAaHNEM, BOCHHO-TCXHUYCCKUM COACPIKAHUCM.

DKCKypCHH C LIeNbl0 0TOOpa TaHHBIX JJIsi COCTABIICHHS 3a/1a4.
3aKoHBI COXpaHEHUS
(8 1)

Knaccudukanus 3aad mo MexaHuke: pelieHre 3a1ad CpeICTBaMi KUHEMAaTUKU, TMHAMUKH, C
IOMOIIbIO 3aKOHOB, COXPaHEHMS.

3aaun Ha 3aKOH COXPAHEHUS UMITYJIbCa U PEaKTUBHOE JIBIKEHUE. 3a7jaud Ha OIpeieieHHe
paboThI ¥ MOIITHOCTHU. 3aJJa4M HA 3aKOH COXPAHEHUs U MPEeBpalleHUs MEXaHUYECKON SHEePTUH.

Pemienue 3a1a4 HeckoJIbKUMU criocobamu. CocTaBieHUE 3a/1a4 Ha 3a/1aHHbIe 00BEKThI WU
sIBJIEHUS. B3auMonpoBepka pemaeMspIx 3a7ad. 3HaKOMCTBO € IPUMEPAMU PELIEHUS 3a4a4 110
MEXaHHUKE PECITyOIUKAHCKUX U MEXITyHAPOTHBIX OJIUMITHA/.

KoHcTpyKTOpCKHE 3a1a4u U 3a1a4i HA IPOEKTHI: MOJENb aKCEIEPOMETPA, MOJIEIb MASITHAKA
®yKo, MOJIETb KPOHIITEWHA, MOJIEIIb ITYIIKN C IPOTUBOOTKATHBIM YCTPONUCTBOM, IIPOEKTHI
CaMOJBIIKYIIUXCS TEJEKEK, IPOEKTHI YCTPOUCTB /7151 HAOJIIOJCHUSI HEBECOMOCTH, MOJIENb
aBTOKOJIE0ATEIbHON CUCTEMBI.

CTpoeHne 1 CBOICTBA ra3oB, ;KUAKOCTEH H TBEPABIX TeJl
(69)

KauecTBeHHEIE 3a/la4v Ha OCHOBHBIC ITOJIOKCHHA 1 OCHOBHOC YPABHCHHUEC MOJICKYJISIPHO-
KUHETHYECKOU TCOPHUU (MKT) 38.,[[3‘11/1 Ha OIMHCaHuC MOBCACHHNA NACAJIbHOI'O Irada. OCHOBHOC



ypaBHeHue MKT, onpeneneHre cCKoOpocTy MOJIEKYJI, XapaKTEPUCTUKHN COCTOSIHUA ra3a B
u3omnpoueccax.

3aauM Ha CBOICTBaA MMapoB: UCIOJIb30BaHKUE ypaBHeHUs MenaeneeBa — KuaneiipoHna,
XapaKTCPUCTHKA KPUTUUCCKOTO COCTOSTHUA. 33)13‘-11/1 Ha ONHCaHNe SIBJICHUH IOBEPXHOCTHOT'O
CJ1051; paboTa CHJI HOBEPXHOCTHOI'O HATSXKEHUs, KAIWIIISIPHBIE SIBJIEHUS, U30bITOUHOE AAaBICHHUE
B MBUIBHBIX Iy3bIpsAX. 3a/1a4X Ha ONpeAEICHNE XapaKTePUCTUK BIAKHOCTH BO3yXa.

3aI[an/I Ha OMPCACIICHUC XapaAKTCPUCTHUK TBCPAOI'O TCa: a0COIIOTHOE U OTHOCUTEIIBHOE
YAJIIMHCHHUE, TCIUIOBOC PACIIUPCHUC, 3al1aC ITPOYHOCTH, CUJIa YIIPYTOCTH.

KauecTBeHHbIE 1 KOJIMYECTBEHHbIE 3a]a4d. Y CTHBII IMAJOr PU PEUICHUH KaueCTBEHHBIX 3aj1au.
I'padmueckue u skciepuMeHTaNIbHBIE 3a/1a4H, 3a/1a4l OBITOBOTO COJEPKAHUSI.

OCHOBBI TEPMOJAMHAMUKH
(69)

KoMOuHupoBaHHBIE 3a7]a4K HA MEPBBIN 3aKOH TEPMOAMHAMUKH. 3a7a4H Ha TETIJIOBBIC
JIIBUTATEIH.

3KCKprI/IH C IICJIBIO c6opa JaHHBIX OJIA COCTaBJICHHUA 3aJa4.

KoHcTpykTOopckue 3a1aun U 3374 Ha IPOEKTHI: MOZEIb Fa30BOI0 TEPMOMETPA; MOJEIb
IPEOXPaHUTEIHLHOTO KJIallaHa Ha ONPEIEICHHOE J1aBJICHHUE; IPOEKThI UCIIOIb30BaHUS Ta30BbIX
MIPOLIECCOB JIJIs IOJJa4y CUTHAJIOB; MOJIEJIb TEIUIOBOI MAILIMHBL; TPOEKTHI IPAKTUYECKOTO
orpeziesieHus! pauyca TOHKUX KaluUISIpOB.

BHCKTPH‘IGCKOQ U MAarHMTHOC€ IMOJIdA

(59)
XapakTepucTuKa pelleHus 3aau pas3zena: o0uiee U pa3Hoe, IPUMEPhI U TPUEMbI PEIICHHUS.

3a1[aqn Pa3HbIX BUAOB Ha ONMMMCAHUC JJICKTPUICCKOI'O ITOJIS PA3JIMYHBIMU CPCACTBAMU: 3aKOHAMHA
COXPAaHCHUA 3apdaia U 3aKOHOM Ky.IIOHa, CUJIOBBIMH JIMHUAMU, HAMIPSIKCHHOCTBIO, Pa3HOCTBIO
IIOTCHIIMAJIOB, BHGpFHCﬁ. Pemienue 3a/la4 Ha OIMMCaHUEC CUCTECM KOHACHCATOPOB.

332121‘11/1 paBHI)IX BUA0B HA OIIMCAHHUEC MAarHUTHOI'O I10JIsI TOKa U €0 HeﬁCTBHHZ MaAarduTHas
WHIYKIUS 1 MATHUTHBIN TIOTOK, cuia AMmnepa u cuia JlopeHua.

Penienne kauecTBEHHBIX OKCIICPUMCHTAJIBHBIX 3a/1a4 C UCIIOJIb30BAHUCM JJICKTPOMETpPaA,
MAarauMTHOI'O 30HJa U ApYyTroro O60py,Z[OBaHI/IH.

IToCTOSAHHBIN YJIEKTPUYECKHI TOK B Pa3JIMYHbIX Cpeaax
(99)

3aauy Ha pa3IMYHbIE IPUEMBI pacyeTa CONPOTUBIICHNUS CIOKHBIX JIEKTPUUECKUX LIETIEH.
3a/1auM pa3HbIX BUJOB «a OMUCAHUE IEKTPUUECKUX LIETIEH TOCTOSHHOTO 3JIEKTPUUYECKOT0 TOKA €
MOMOIIIbI0 3akoHa OMa JIJIsl 3aMKHYTOM 1ienu, 3aKoHa J[>koyins — JleHna, 3akoHOB
MIOCJIEIOBATEIBHOTO U NApaJIeNIbHOTO coeqruHeHnil. O3HakomiieHue ¢ paBmiaMu Kupxroda
npu pemieHuu 3anad. [locranoBka u penieHre ppoHTaIbHBIX SKCIEPUMEHTAIBHBIX 3a/1a4 Ha
orpezesieHue MoKa3aHui MPUOOPOB MPU U3MEHEHUH CONPOTUBIICHUS TEX WJIM UHBIX YYaCTKOB
LIEIH, Ha OTIpe/ieJIEHUE CONIPOTUBIICHUM y4acTKOB Lienu U T. A. Penenue 3aia4 Ha pacuer
ydacTka uenu, umeromein J/1C.



3a/1a4y Ha ONMCAHNE IOCTOSTHHOTO AIEKTPUYECKOr0 TOKA B JJIEKTPOJINTAX, BAKyyMe, ra3ax,
MOJTYTIPOBO/IHUKAX: XapaKTEPUCTHKA HOCUTENEH, XapaKTepUCTUKA KOHKPETHBIX SBJICHUHN U Jp.
KauecTBeHHbIE, SKCIIEPUMEHTANIBHBIE, 3aHUMATEIbHBIE 33/1a4H, 33Ja4l C TEXHUYECKUM
coJiepKaHneM, KOMOMHUPOBAHHBIE 3a/1a4H.

KoHncTpykTopckue 3a1auu Ha IPOEKThl: YCTAaHOBKA JIJIsl HAarpeBaHMs JKUIKOCTH Ha 3aJJaHHYIO
TEMIEPATYPY, MOZEIIb aBTOMATUYECKOT0 YCTPONUCTBA C 3JIEKTPOMAarHUTHBIM peJie, MPOEKThI U
MO/JIETIN OCBEIICHHMSI, BHIIPSIMUTENb U YCHIIUTEIb Ha MOYIPOBOIHUKAX, MOJIEIIN
U3MEPUTENbHBIX TPUOOPOB, MOJEIIN «UEPHOTO SIIHKAY.

DJIeKTPOMATHUTHBbIE KOJIEOAHNS U BOJHbI
(14 9)

38.,[[21‘11/1 Pa3HbIX BUAOB Ha OIMMCAHUC SIBJICHUS 3J'ICKTpOM8.FHPITHOfI HHAYKIHUHU: 3aKOH
BHCKTpOMaFHHTHOﬁ HWHAYKIOWH, IIPaBUIIO HeHua, HHAYKTHUBHOCTD. 14

3a/1auy Ha NEPEMEHHBIN 3JEKTPUUECKUN TOK: XapaKTEPUCTUKN IEPEMEHHOTO 3JIEKTPUUECKOTO
TOKa, 3JIEKTPUUECKHE MAIIMHBI, TpaHCPOpMaTOp.

3aauy Ha OMKMCAHUE PA3NIUYHBIX CBOMCTB AMEKTPOMArHUTHBIX BOJIH: CKOPOCTh, OTPayKEHUE,
npenomiieHue, UHTeppepeHts, Audpakius, noaspu3anus. 3agaun N0 FreOMETPUUECKON ONTHKE:
3epkana, ontuueckue cxembl. Kiaccu-dukanus 3anad mo CTO u npumepsl UX perieHusl.

3a1auM Ha ONpeEIEHUE ONTUYECKON CXEMBI, COAECPKAIIEHCS B «UEPHOM SLIUKEN:
KOHCTPYMPOBaHHUE, IIPUEMBI U IIPUMEPHI pelieHus. [ pynnoBoe U KOJUIEKTUBHOE PELICHUE
HKCIEPUMEHTAIBHBIX 33J[a4d C UCIOJIB30BAHUEM OCIHILIOTpada, 3ByKOBOT'O TeHEpaTopa,
TpaHchopmaTopa, KOMIUIEKTa TPUOOPOB JJIst H3yYSHHS CBOMCTB AJIEKTPOMArHUTHBIX BOJIH,
AEKTPOU3MEPUTETBHBIX IPUOOPOB.

:‘)KCKprI/ISI C ICJIBIO c60pa JaHHBIX JJIs1 COCTAaBJICHHU:A 3a1a4.

KoHcTpykTopckue 3a1aun v 3a1a4i Ha IPOEKTHI: IUNIOCKUIN KOHIEHCATOp 3aJaHHON EMKOCTH,
TeHepaToPhl Pa3INYHbIX KOJICOAHUH, MPHOOP ISl U3MEPEHHUST OCBELIEHHOCTH, MO/IETh NepeIadn
JIEKTPOIHEPIUU U JIP.

KajiengapHo — TeMaTnyeckoe nJiaHupoOBaHue

KanennapHo — remaTuyeckoe njiaHupPOBaHue

10 xaace
Ne Tema 3aHATHSA
n/n
Beenenue (1 gac)
1 ®dusnueckas 3anada. Kimaccudukanus 3anay. [Ipapuiia u mpreMsl pelicHus GU3HYSCKHUX 3a]1a4.
Kunematuka (4 yaca)
2 OCHOBHEBIE 3aKOHEI M IOHITHS KHHEMATHKH.
3 Pemenne pacueTHBIX U Tpa)UIECKUX 33/1a4 HA PABHOMEPHOEC JIBUKCHHE.
4 Pemenure 3amau Ha paBHOYCKOPEHHOE JIBUYKEHUE.
5 JIBrkeHue 1o OKpy>KHOCTHU. Pemenue 3anad.
JAunnamuka u craTuka (6 4acos)
6 Koopaunathsiii MeTONT pellieHrs 3a7ja4 1o MexaHuke. Perienue 3a1a4 Ha OCHOBHBIE 3aKOHBI TUHAMUKH
HproToHa, 3aKOHBI )11 CHIT TSATOTEHUS, YIPYTOCTH, TPEHUS, COTPOTUBIICHUS.
7 Peurenue 3aiay Ha IBHXKEHHE MAaTepUAIbHOM TOUKH, CUCTEMBbI TOUEK, TBEPJIOTO Tella Mo/ IeHCTBUEM

HECKOJIBKUX CHIL.
8 3amauy Ha OIpeeNICHHE XapaKTePUCTUK PaBHOBECHS (PU3MUECKUX CHCTEM.



9 38.,[18,‘11/1 Ha IPpUHOUIT OTHOCUTCIIBHOCTH: KNHEMATUYICCKUEC U TUHAMUYCCKHUEC XapPAKTCPUCTHKU ABHUXKCHUS
Pa3HbIX HHEPLOUAJIBHBIX CUCTCMAX OTCUECTA.

10 [Toab6op, cocTaBneHue U peleHre 3a1ad o HHTepecam.

11 ®duznueckas OJIUMIUAIA.

3akoHbl coxpaneHus (7 yacoB)

12 Krnaccudukarus 3a1ad o MEXaHUKe: pelIeHue 3a1a4 CpeCTBAMA KHHEMAaTHKH, THHAMUKH, C TIOMOIIHK
3aKOHOB COXPAaHEHHSI.

13 3a7a4n HA 3aKOH COXPAaHEHUSI UMITYJIbCA U PEaKTUBHOE JIBMXKCHHE.

14 3agauu Ha ompe/ierieHrue padoThl U MOIIIHOCTH.

15 3asauy Ha 3aKOH COXpPaHEHUs U MPEeBPALCHHUs] MEXaHUUeCKO# sHepruu. Pemenue 3a1a4 HECKOIbKUMU
crocobamu.

16 Cocrapnenue 3aj1a4 Ha 3ajaHHbIe 00BEKTHI WM SIBJICHUS. B3anMomnpoBepka pemaeMbIX 3a1ad.

17 3HAKOMCTBO C NMPUMEPaMU PEIICHUS 3a]1a4 110 MEXaHUKE PecnyOIMKaHCKUX U MEXTYHAPOTHBIX OJHMITH

18 ®duznueckas OJIUMIUAIA.

CTpoeHue U CBOMCTBA ra3oB, ;KUAKOCTE U TBEPABIX TeJ (5 4acoB)

19 KadectBennsie 3a/1auu Ha OCHOBHBIE TIOJIOKEHUSI © OCHOBHOE YPaBHEHUE MOJIEKYIISIPHO-KMHETHUECKOM
(MKT).

20 3ajauu Ha omMIcaHUe MOBEICHUS UJlealbHOTO ra3a: ocHoBHOe ypaBHenue MKT, onpenenenue ckopoctu
MOJIEKYJI, XapaKTEePUCTUKH COCTOSHUS Ta3a B M30IpoIieccax.

21 3aiaun Ha CBOMCTBA MapoOB: UCIOJIb30BaHUE ypaBHeHUs MenneneeBa—Kuanelipona, XxapakTepucTHKa
KPUTHUYECKOT'O COCTOSIHHS.

22 3ajauu Ha OoTIpe/IeICHUE XapaKTEPUCTHK TBEPAOTo Tea: aOCOIIOTHOE M OTHOCUTEIIBHOE yIAJTMHEHUE, TET
paciupenue, 3amnac MpoOYHOCTH, CHJIA YIIPYTOCTH.

23 KagecTBeHHbIe U KOTUYECTBEHHBIE 3aaul. [ paduueckue u s3KcriepuMeHTaIbHbIE 3a/]auH, 33Ja4l OBITOR
COJZIEpIKaHUSI.

OcHoBBI TepMOAMHAMUKH (4 Yaca)

24 KoMOmHMpOBaHHbIE 32/1a9U HA TIEPBBIH 3aKOH TEPMOTUHAMUKH.

25 3aga4u Ha TEIUIOBBIE IBUTATENN.

26 KoHcTpykTopckue 3aaun 1 3a1a41 Ha IPOEKTHI:

27 du3uyecKas OIUMIIUAA.

dnekTpuyeckoe noJie (4 yaca)

28 XapakTepucTHKa pelIeHus 3a/1ad pa3zena: o0iiee u pasHoe, MPUMEPHI U IPHUEMbI PEIICHHS.

29 3anauyn pa3HbIX BUAOB HA OMKCAHHUE IEKTPUIECKOTO MOJIS PA3IMYHBIMU CPEJCTBAMH: 3aKOHAMU
COXpaHeHus 3apsiia u 3akoHOM KyioHa, CHIIOBBIMU JIMHUSIMU, HAMIPSDKEHHOCTBIO.

30 3amaun pa3HbIX BUIOB HA OMUCAHHE AJIEKTPUIECKOTO TOJIS Pa3IMIHBIMU CPEICTBAMU: Pa3HOCTHIO
MMOTEHINAJIOB, SJHEPTUEH.

31 Pemrenue 3aay Ha onrcanue CUCTEM KOHJIEHCATOPOB.

IMocTosiHHBII JIeKTPUUYECKUI TOK B Pa3JIMYHbIX cpeaax (4 yaca)

32 3ajaun Ha pa3IMYHbBIC IPUEMBI pacueTa COMPOTUBIICHUS CIOXKHBIX ANEKTPUUECKUX ICTICH.

33 Pemenue 3anau Ha pacuer ydactka uenu, umerouieit 9J1C. [TocranoBka u perienne GppoHTaIbHbBIX
SKCIIEPUMEHTAIbHBIX 33/1a4 Ha ONpe/IeTIeHHE MOKa3aHui MpuOOpoB.

34 3azauy Ha ONKMCaHUE MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA B AJIEKTPOJIUTaX, BaKyyMe, ra3ax,
MOJTyTIPOBOTHUKAX.

Ka.ﬂe}mapno — TEMATHYCCKOEC IVIAHUPOBAHUE

11 kiaace
Ne Tema 3ausaTusa KoJ-F
n/n
MaruutHoe noJie (2 yaca)
1 321,[[3.‘{1/1 paSHBIX BHUJI0B HA OIMMCAHUC MArHUTHOT'O ITOJISA TOKA U €TI0 HeﬁCTBHH Ha

MPOBOJHUK C TOKOM: MarHUTHAsI MHIYKIMS U MarHUTHBIN TIOTOK, cujia AMIepa.
2 3a71aum pa3HbIX BUOB Ha OMKMCAHUE MAarHUTHOTO MOJISI TOKA U €T0 JSHCTBUS Ha



JIBIXKYyIIMiics 3apsia: cuia JlopeHua.

JIeKTPOMArHUTHBIE KOJIe0aHUA U BOJHBI (14 yacoB)

3

4

5

6,7
8,9, 10
11,12
13

14
15

16

3amaun pa3HbIX BUIOB Ha OMMCAHKE SBJICHUS SJIEKTPOMArHUTHON MHIYKIMH: 3aKOH
AIIEKTPOMATHUTHON MHIIYKIIUH, TPaBmWIO JIeH11a, HHYKTHBHOCTb.

3amauyn Ha IEpEeMEHHBIN AIIEKTPUUECKUN TOK: XapaKTEPUCTHKHU TIEPEMEHHOTO
NIEKTPUUECKOI0 TOKA.

3aauy Ha IEPEMEHHBIN AIEKTPUUECKHUNA TOK: 3JIEKTPUUECKUE MAILIUHBI,
Tparchopmarop.

3a/auM Ha ONMKCAHUE PA3TUYHBIX CBOMCTB 3EKTPOMArHUTHBIX BOJH: CKOPOCTH,
OTpakeHue, MpeoMiIeHne, MHTephepeHLus, TudpaKius, MoIspru3anus.

3aauu 1o reoOMEeTPUUECKOM ONTHKE: 3epKaja, ONTUYECKUE CXEMBI.
Knaccudukamus 3agay no CTO u npumMepbl UX pelieHHs.

3amayn Ha OTpe/IeTICHHE ONTHYECKON CXeMBbl, COACPIKAIIEHCS B «YEPHOM SIITUKE:
KOHCTPYHPOBaHHE, TPUEMBI U IPUMEPHI PEIICHUS.

DKCKypcHs ¢ 1eNbI0 cOopa TaHHBIX JJIs1 COCTABJICHUS 3a/1a4.

['pynnoBoe 1 KOJUIEKTUBHOE PELICHUE KCIIEPUMEHTAIBHBIX 33134 C HCIIOJI30BAHUEM
prOOpOB.

dusnyeckas oNIUMIIHALA.

Mexanuka (7 yacoB)

17
18
19
20
21
22
23

OO61re MeTobl pelIeH s 3a/1a4 110 KHHEMAaTHKe.

3aaui Ha OCHOBHBIE 3aKOHBI TUHAMUKH.

3&,[[21‘{1/1 Ha IMPUHIUII OTHOCUTCIIBHOCTH.

3ajaur Ha 3aKOH COXPAaHEHHUs UMITYJIbCa.

3ajaun Ha 3aKOH COXPAHEHUS SHEPTUH.

3ajaun Ha OMPEJICICHHIE XapaKTEPUCTHK PABHOBECHUS (DU3UUCCKUX CHCTEM.
MexaHnKa KHAJKOCTEM.

Mouekyasipuas ¢pusuka. Tepmoannamuxka. (6 4acon)

24
25
26
27
28
29

3amaun Ha ONMCAHKE TIOBEACHUS HIICATBHOIO rasa.

3amaun Ha CBOWCTBA MApOB.

3aa4yn Ha ONpeIeICHUE XapaKTePUCTHUK BJIAXKHOCTH BO3/IyXa.
3a1aun Ha IEPBBI 3aKOH TEPMOTUHAMUKH.

3&,[[3‘11/1 Ha TCIIJIOBBIC ABUT'aTCJIN.

3amaun Ha ypaBHEHUE TEIUIOBOTO OajaHca.

DuekTpUYECTBO. (5 YacoB)

30

31

32

33

34

3amauun pa3HbIX BUJIOB Ha 1
OINMCaHUE JIEKTPHUUECKOTO
HOJISL PA3JINYHBIMU
CpeIICTBaMHU.

OO61as xapakTepucTuKa 1
peleHus 3aaa4 1o
AIIEKTPOCTATHKE.

3agaun Ha npuéMbl pacuéra |
COTIPOTUBIIEHUS CIIOKHBIX
3JICKTPUYECKUX LIETICH.

3amauu Ha pacuéT yyactka |
nenu, umeroreit DJ1C.

3aauM Ha ONKCAaHUE 1
MIOCTOSTHHOT'O TOKa B
Pa3IUYHBIX Cpeaax.
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