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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI' PAMMBI

1.1. O0sacTh NpUMeHEHH s POrPaMMBbI.

IIporpamma OVII.07 EcrecTBO3HaHME MpeAHAa3HAu€Ha AJIs U3YYEHUs €CTECTBO3HAHMS B
npodeccuoHaIBHBIX 00pa3oBaTeabHbIX opranu3arnusax CI1O, peannsyrommx o0pa3oBaTeIbHYIO MPO-
rpamMMmy cpenHero oOmiero oopa3oBaHus B Mpeieinax OCBOSHUSI OCHOBHOU mpodeccruoHanbHoi 00pa-
3oBarenbHOU Tiporpammbl CITO (OITOIT CIIO) na 6a3e oCHOBHOTO 00IIero oOpa3oBaHUsl TIPH IMO-
TOTOBKE CIEIUAIINCTOB CPEAHETO 3BEHA.

[Iporpamma OVYII.07 EctectBOo3Hanme paspadortanHa Ha ocHoBe TpeboBanmii ®I'OC CIIO,
NPEIbSBISEMBIX K CTPYKTYpE, COJCPKAHUIO M Pe3ylIbTaTaM OCBOCHHS 00Ieo0pa3oBaTebHON yueo-
Hou nuctuiimHabl OYI1.07 EcrectBo3nHanue B yactu peanuzauun @I'OC CIIO B npeaenax ocBoeHUs
OCHOBHOH TpodeccnoHanbHoi o6pazoBatensHOl mporpammbl CITO (OITOIT CIIO) na 6a3ze ocHOB-
HOTO 001ero oopa3oBanus ¢ yuetom TpedoBanuii ®I'OC k momydaeMoil CenuaiIbHOCTH CPETHETO
npodeccnoHaTbHOTO 00pPa30BaHMUS.

[Tporpamma OVYII.07 EctecTBo3HaHUE SBISIETCS 9acThl0 OCHOBHOM MpodeccrnoHambHOi o0pa-
3oBarenbHON mporpaMMel B cootBeTcTBuM ¢ PI'OC CIIO no cneunansHoctu 53.02.07 Teopus my-
3BIKH.

1.2. Mecto yueOHoii tucuumiudbl B crpykrype IHIICC3.
Vyueonas aucnumummaa OYI1.07 EctecTBo3HaHue sSBISETCS 00sS3aTEbHBIM YY€OHBIM TTPEIMETOM
00111€00pa30BaTEILHOTO Y4€OHOTO IUKJIA.

1.3. Heau u 3axa4u, TPeOOBAHUA K Pe3yJbTATAM OCBOCHUS U CIUTIIUHbBI

OVYIIL.07 EctectBo3HaHHE OTHOCUTCS K NpeaMeTHoi obiactu "EcTecTBeHHBIE Hayku'.
Nzyuenune npeameTHo obmactu "EcTecTBeHHBIE HAYKU'" TOJKHO 00ECTICUNTD:

c(OPMHPOBAHHOCTH OCHOB LIEJIOCTHOM HayYHON KapTUHBI MHUPA;

(dbopMHpOBaHNE MOHUMAHUS B3aUMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

c(OPMHPOBAHHOCTh NMOHUMAHUS BIMSHUS €CTECTBEHHBIX HAYK Ha OKPYXAIOIIyIO Cpexdy,
HKOHOMMYECKYIO, TEXHOJOTUYECKYI0, COLIMAIbHYIO ¥ 3TUYECKYIO cpephl e TEIbHOCTH YEI0BEKa,

CO3JIaHME YCIIOBHM JUIsl pPa3BUTUS HAaBBIKOB Y4YeOHOM, MPOEKTHO-MCCIIEN0BATEIbCKOH,
TBOPUYECKOH 1eATEIbHOCTH, MOTUBALIMU O0YUYAIOLIUXCSI K CAMOPA3BUTHIO;

c(OPMHPOBAHHOCTh YMEHUH aHATU3UPOBATh, OIICHUBATH, MPOBEPATH HA TOCTOBEPHOCTh U
000011aTh HAYYHYIO HH(OPMAITHIO;

c(OPMHPOBAHHOCTH HABBIKOB 0€30MacHOM pabOThI BO BpeMsl IPOSKTHO-HCCIEI0BATENbCKOM
U KCIEPUMEHTAIbHON AESITeTbHOCTH, IPU UCIIOJIL30BAHUH JIA0OPATOPHOTO 000PYIOBAHMUS.

Conepxxanne mnporpammbl  OVIL.O7 EcrecTBo3HaHMEe HampaBli€HO Ha JOCTUXKEHUE
CHEAYIONIUX LETIEH:
- OCBOCHHE 3HAaHUU O COBPEMEHHOM €CTECTBEHHO — HAYYHOM KapTUHE MUPA U METOJAX €CTECTBEHHBIX
HayK; 3HAKOMCTBO C HauOoJiee BaXXHBIMU HJIEIMU M JOCTH)KCHUSMU €CTECTBO3HAHUS, OKa3aBILINMU
OIIpEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
- OBJIa/ICHUE YMEHHUSIMHU NPUMEHATDH MOJYYECHHbIE 3HAHUS IS OOBSICHEHHUS SBJICHUN OKPYXKAIOIIETO
MHUpa, BOCIPHUATHA HMH(OPMAIIMM ECTECTBEHHO — HAay4YHOro M TNpOo(ecCHOHANIBHO 3HAYUMOTO
COJIep>KaHusl; pa3BUTHE UHTEIUIEKTYaJIbHbBIX, TBOPUYECKUX CIIOCOOHOCTE M KPUTHUECKOTO MBIIIJICHUS
B XOJI¢ IPOBEJECHUS MPOCTEUILINX MCCIEN0BAaHUM, aHAIN3a ABJICHUMN, BOCIIPUATUS U UHTEPIIPETALINN
€CTECTBEHHO — Hay4yHOU HH(OpMaINH;
- BOCHIHTaHUE YOEKJICHHOCTH B BO3MOXXHOCTH IIO3HAHHs 3aKOHHOW IMPHUPOIBI M HCIOJIb30BaHUE
JNOCTH>KEHHI €CTECTBEHHBIX HAYK JUISl pa3BUTUS IUBWIM3ALUN U KAYECTBA KU3HMU;
- TNPUMEHEHHE €CTECTBEHHO — HAaYYHbIX 3HaHUH B NPO(EecCHOHANBHON NEATENPHOCTH H
MOBCETHEBHOM KM3HU Il  oOecriedeHus: Oe30MacHOCTH  KU3HEAESTENbHOCTH; T'PaMOTHOTO
HCI0JIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBbS, OKPYKAIOLIEH CPEIBbI.

B pe3yabrare ocBoeHuss aucuuiuinabl OYIL.07 EcrecTBo3HaHHe 00y4arIUMACH T0JI5KEH
3HATh:

3.1. OCHOBHBIC HayKH O IPUPOJE, UX OOIIHOCTH ¥ OTIUYMS;
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3.2. eCTeCTBEHHOHAY4YHBI METOJ MO3HAHUSA U €r0 COCTABIIAIOIINE, EAUHCTBO 3aKOHOB NMPHUPOIBI BO
Bcenennoi;

3.3. B3aUMOCBS3b MEX1Yy HAyYHBIMU OTKPBITHSIMHU U PA3BUTHEM TEXHUKH U TEXHOJIOTHIA;

3.4. BKJIaJ] BEIMKHUX yYEHBIX B (POPMHUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MUPA;

B pe3syabrare ocBoenusi aucuumianHbl OYIL07 EcrecrBo3HaHue oO0ydyarommidcs
AOJIKEH YMeTh:

V.1. opueHTHpPOBaTHCS B COBPEMEHHBIX HAYUYHBIX MOHATUSAX U MH(GOpPMAIlUU €CTeCTBEHHOHA-
YYHOT'O COJEPKaHMUS;

V.2. paboTaTth ¢ €CTECTBEHHOHAY4YHOW MH(MOpMAIUEH: BIaJAeTh METOJaMHU TIOWCKA, BBIICTATh
CMBICIIOBYIO OCHOBY M OILICHMBATh JOCTOBEPHOCTH HH(POPMALINY;

V.3. ucnonp30BaTh €CTECTBEHHOHAYUYHbIE 3HAHUS B MOBCEIHEBHOM JKU3HU NIl oOecrieueHus
0€30MMaCHOCTH KU3HEEATEIIbHOCTH, OXPaHbI 3/I0POBBSI, OKPYKAIOIIEH CPeIbl, JHEPTOCOCPEKEHUS;

B nporpammy yue6Hoi auctumimasl OYIIL.07 EcTecTBO3HAaHHWE BKIIOYEHO COJCp)KaHUE,
HampaBIeHHOE HAa (OPMHUPOBAHUE Y CTYAECHTOB KOMIETEHIUI, HEOOXOAUMBIX JJISI KaueCTBEHHOTO
ocBoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMUS.

B pe3ynbrare ocBOHUS TUCIUILIMHBI Y 00ydaromerocs: GoOpMUPYIOTCS CIEAYIONTUE 001ue
komneTeHnu (OK):

OK 10. Vcnons30Bats B IpodecCHOHATbHOM ASATEIPHOCTH YMEHHS U 3HAHHUS, IOJTy4YeHHBbIC 00y4a-
IOIMMUMHUCAI B XO0A€ OCBOCHUA y‘-Ie6HBIX npeaAMCTOB B COOTBCTCTBUU C (beﬂepaHLHBIM roCyaAapCTBCHHBIM 06pa—
30BaTEJIBHBIM CTAaHAAPTOM CPEIHETO O0IIEro 0Opa3OBaHMS.

B pe3ynbpTare 0cBOCHMS TUCHMIUIMHBI Yy oOydaromerocs (GOpMHUPYIOTCS CIEeIyIOIue JuY-
HOCTHbIe pe3yabTaTsl (JIP):

Cob:roaronyii 1 mponaranIUpyIOIKi MpaBuiia 3J0pOBOro U 6e3o0macHoro oopasa >xusuu, | JIP 9
CTIOPTa; MPEIYNPEKIAONINA 00 MPEo0IECBAIOIINI 3aBUCUMOCTH OT aJKOTOoJIsl, Tabaka,
MICMXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.1. COXpaHAIOUINA NCHXOJOTHYECKYIO YCTOM-
YUBOCTh B CHTYaTHBHO CJIOXKHBIX HJIM CTPEMHUTEILHO MEHSIOMINXCS CUTYAIHSIX.

3a00TAIUNACS O 3aIUTE OKPYKAIOIIEH Cpe/ibl, COOCTBEHHOH U 4y»)0i 6e3omacHocTH, B ToM | JIP 10
griciie uGpPOBOH.

CamocTosTeIbHBIM U OTBETCTBEHHBIM B MPHUHATHU pEUICHUN BO Bcex cdepax cBoeit mes- | JIP 22
TEJIBHOCTH, TOTOBBIA K HMCIIOJIHEHHIO Pa3HOOOpa3HBIX COLMAIBHBIX POJIed, BOCTpeOOBaH-
HBIX 0OIIECTBOM U TOCYJapCTBOM.

OcBoenne conepxkanus ydeOHoU mucrumuiiHbl OYIL.07 EcrecTBo3Hanue obecnednBaeT
JOCTH)KEHHE CTYACHTaMU CIIEIYIOLIUX PE3yJIbTaTOB:
MemanpeomMemHuix:
- OBJIQJICHUE YMEHUSIMHU M HAaBBIKAMM Pa3JINYHBIX BHUJIOB NO3HABATEIBHON ACSATEIBHOCTH ISl U3y4e-
HUS Pa3HBIX CTOPOH OKPYKAIOLIEr0 €CTECTBEHHOI0 MUPA;
- IPUMEHEHNE OCHOBHBIX METOOB MMO3HaHUA (HAOII0IEHUS, HAYYHOT'O SKCIIEPUMEHTA) JI U3YUCHUS
Pa3IUYHBIX CTOPOH €CTECTBEHHO - HAYYHOW KapTUHBI MUPA, C KOTOPHIMH BO3HUKAET HEOOXOUMOCTh
CTAJIKUBAThCs B IpodeccuoHabHOM cdepe;
- YMEHHE OMPEACNATh IeNId U 3a/1a4dl JesSTEIbHOCTH, BHIOUpATh CPEICTBA IS MX JOCTHKCHUS Ha
MIPaKTHKE;
- YMEHHE HCIIONH30BATh PA3IMYHbIC UCTOYHUKH ISl MOTYYCHHS] €CTECTBEHHO -HAy4yHOU MH(pOpMa-
LU U OLICHUBATH €€ JOCTOBEPHOCTH JJI TOCTHKEHUS TIOCTABJICHHBIX 1IEJIEH U 3a/1a4;
npeomMemmvlx:
- cOPMHUPOBAHHOCTH MPEJICTABICHHUIA O IIEIOCTHONH COBPEMEHHON €CTECTBEHHO — HAYYHON KapTHUHBI
MHUpa, MPUPOAE KaK €JUHON EJOCTHOW CHUCTEME, B3aUMOCBSI3M YelIOBEKa, MPUPOJbI U OOILECTBa,
MPOCTPAHCTBEHHO — BPEMEHHBIX MaciTabax BceneHHoil;
- BJIa/ICHHUE 3HAHUSMHU O HauboJiee BaXKHBIX OTKPBITHIX U JOCTHKEHHUSIX B 00JIACTH €CTECTBO3HAHUS,
MOBJIUSBILKX HA 3BOJIIOIMIO MTPEACTABICHUI O IPUPOJIE, HA Pa3BUTUE TEXHUKU U TEXHOJIOTHUIA;
- cOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHO — Hay4dHbIe 3HaHUS JUIsl OOBSCHEHUS OKpY-
KAIOIMIMX SBJICHUM, COXpPaHEHUsS 370pPOBbs, oOecredeHuss OE30MaCHOCTH KHU3HEACSITeIbHOCTH, Oe-
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PEKHOTO OTHOIICHHS K TIPUPOJIC, PAIIMOHAIBHOTO MIPUPOIOIIOIB30BaAHNUS, & TAKXKE BBIMTIOJTHCHHS POJIN
IpaMOTHOTO IOTPEOUTEII,

- chopMHPOBAHHOCTH MPEICTABICHUIA 0 HAYYHOM METO/IC TIO3HAHMS MPUPOBI U CPEICTBAX U3YICHHS
Merammpa, MaKpoMupa ¥ MHKPOMHUPA; BIIaJICHUE MPUEMaMHU €CTECTBEHHO — HAayYHBIX HAOJIO/ICHUH,
OITBITOB, UCCJICIOBAaHUI M OIICHKHU JIOCTOBEPHOCTH MOJYYECHHBIX PE3yJIbTaTOB;

- BIIQJICHHUE MTOHATHIHBIM alIapaToB €CTECTBEHHBIX HAYK, MO3BOJISIONINM TTO3HABATh MUP, YIaCTBO-
BaTh B JINCKYCCHUSAX IO €CTECTBEHHO — HAayYHBIM BOIIPOCAM, HCIIOJIb30BATh PAa3IMYHBIC UCTOYHUKH
nH(OpMAaLIUY ISl IOJATOTOBKH COOCTBEHHBIX PadOT, KPUTHUECKUA OTHOCHTHCS K cooOmenusm CMU,
COJIepIKaINX HAYYHYIO HHPOPMAITHUIO;

- copMHUPOBAHHOCTh YMEHUIN MOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS IS KaXKIOTO
YeJIOBEKa HE3aBUCHMO OT €ro MPOo(heCCHOHATILHOM IeATeIbHOCTH, Pa3indaTh ()aKThl U OLICHKH, CpaB-
HUBATh OLICHOYHBIC BBIBOJIBI, BUJIETh UX CBS3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHUEB C OIpeJie-
JIECHHOU CUCTEMOM IIEHHOCTEH.

1.4. PexomenayeMoe KOJIMYECTBO YaCOB HA OCBOEHHE MPOrPaMMbI:
MaKCUMaJIbHOU y4ueOHOM Harpy3ku oOyuatomierocs - 108 yaca, B Tom uucne:

00s13aTeIFHON ayJUTOPHOHN yueOHOUM Harpy3ku o0yJarorierocs - 72 Jaca;
CaMOCTOSITENTbHON paboThl 00yyaromerocs - 36 4yacos.

2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIATIINHBI

2.1. O0beM y4eOHOM NTMCHUIUIMHBI U BU/IbI Y4eOHO# padoThI

Bup yueOHoit padoTbl Oobvem uacos

MakcumajibHasi ydyeOHasi HAarpy3Ka (Bcero) 108
Oo6s13aTesIbHAsI ayAUTOPHAsI ydeOHAasi HArpy3Ka (Bcero) 72
B TOM YHUCIJIE:

TEOPETUYECKUE 3aHATUS 45,5

MPAKTUYECKHUE 3AHATHUSA 14,5

KOHTPOJIbHBIE pabOTHI 12
CamocrosiTesibHasi padora o0yuyarmerocs (Bcero) 36

Hrorosas arrecranus B popme nuddepeHunpoBaHHoOro 3ayera-4 cemecTp

2.2. O0mas XapaKkTepuCTHKA Y4eOHO JMCIHUIITHHbI

Vueonas mucuurmummaa OVYIL.07 EcrecTBo3HaHWE SBISETCS CHHTE3HBIM YYEOHBIM KYypCOM,
BKJTIOYAIOIUM B ce0sl MaTepual TPeX B3aUMOCBSI3HBIX HAYYHBIX JUCIHIUIUH — OWOJIOTUH, XUMUU U
¢usuku. Conepxanue yueOHOW AMCUUIUIMHBI «EcTecTBO3HaHME» BBICTPOEHO B  COOTBETCTBUHU C
COBPEMEHHOW KOHIICTIIMEH €CTECTBO3HAHUS W BKIIIOYAET B ce0s MIUPOKHIA CIIEKTP BOIPOCOB O
pa3HoOOOpa3HBIX CBOMCTBAX OOBEKTOB MPUPOJBI, KOTOPbIE MOTYT paccMaTpUBaTbCi KaK €IUHOE
renoe. OCHOBaHHBIE HAa €CTECTBEHHO-HAYYHBIX 3HAHUSX COBPEMEHHBIC TEXHOJOTHH (OPMHUPYIOT
HOBBIA 00pa3 >KM3HU 4YEJIOBEUECTBA, U OOpPa30BAHHBIN YEIOBEK HE MOXKET JUCTAaHIUPOBATHCA OT

(dyHIaMEHTAIBHBIX 3HAHUM 00 OKpyxaromeMm wmupe. EcrecTBo3HaHme — HeoTbhbemiieMas
COCTaBJIAIONIAs KyJIBTYPBI: ONPEAEIAs MUPOBO33PEHNE YEIIOBEKA, OHO IIPOHUKAET U B TYMAaHUTAPHYIO
chpepy, M B OOLIECTBEHHYIO JKW3Hb. PallMOHAJIBHBI €CTECTBEHHO — HAy4YHBI METOJ,

c(OpMHPOBABIIMIICA B PAMKax €CTECTBEHHBIX HAayK, 00Opa3yeT €CTECTBEHHO — HAay4HYIO KapTHUHY
MHpa, HeKoe 00pa3Ho — punocodckoe 06001IeHNEe HAYIHBIX 3HAHUH.

OCHOBY €cTEeCTBO3HAHHUs MpenacTaBiseT (pu3Mka, H3ydaromias Hanbosee Ba)KHbIE SIBJICHUS,
3aKOHBI U CBOMCTBA MaTepUAIbHOTO MHpa. B ¢u3nke ycTaHaBIMBAIOTCS YHHBEpPCAJIbHBIE 3aKOHHBI,
CIIPAaBEUIMBOCTb KOTOPBIX IMOATBEPKAACTCA HE TONBKO B 3€MHBIX YCIOBHAX M B OKOJO3EMHBIX
NPOCTPAaHCTBAaX, HO M BO Bceil Bcemennoil. B 3Tom 3akmiouaercs mnpu3Hak (UMK Kak
¢byHnameHTabHOM Hayku. PU3MKa 3aHHMaeT 0co00e MECTO CPeAM €CTECTBEHHBIX HAayK, IOITOMY €€
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MIPUHATO CUUTATh JIMJIEPOM €CTECTBO3HAHMS. XUMHUS — HayKa O BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax, TMpoleccax TMpeBpalleHusi, HCIOJIb30BAHUM 3aKOHOB XHUMHUU B MPaKTUYECKOU
NEeATEIbHOCTH JIIOAEH, B CO3JIaHMM HOBBIX MarepuanoB. buonorus — CcOCTaBHas 4acTb
€CTECTBO3HAHUA. JTO HayKa O >KMBOW npupone. OHa M3ydaeT pacTUTENbHBIM, XUBOTHBIM MHUp U
YeNioBeKa, UCIOJIb3ys KaK COOCTBEHHBIE METO/Ibl, TaK U METO/bI IPYIHX HAYK, B YACTHOCTH (PU3MKH,
XUMHH W MaTeMaTUKH: HAONIOJEHUS, SKCIIEPUMEHTHI, MCCICIOBAHMS C TOMOINBID CBETOBOTO U
ANEKTPOHHOTO MHKpPOCKOMa, 00pabOTKYy CTaTHCTUYECKUX JaHHBIX METOJIaMU MaTeMaTHYeCKOM
CTaTUCTUKU U Jp. buojorus BbIABISAET 3aKOHOMEPHOCTH,  MPUCYIIME JKU3HU BO BCEX €€
MPOSBICHUSX, B TOM 4HClIe OOMEH BEIIeCTB,  pPOCT, pPa3MHOXKEHHUE, HAaCIIEJCTBEHHOCTb,
WU3MEHUYUBOCTb, SBOJIIOLIMIO U JIp.

B menom yuebnas gucruniamHa «EcTecTBo3HaHHWE», B COAEPKAHMHM KOTOPOW BEIYIIHM
KOMITOHCHTOM  SIBIISIFOTCS 3HAHWSI M HAyYHBIE METOJbI TO3HAHUS, IMO3BOJISIIOT CHOPMUPOBATH Y
CTYJICHTOB LIEJIOCTHYI0 €CTECTBEHHO — HaYYHYIO KapTHHY MUpPa, IPOOYAUTHh Y HUX SMOIIMOHAIBHO —
[IEHHOCTHOE OTHOIICHHE K M3y4aeMOMY MaTepuaity, TOTOBHOCTh K BBIOOPY JACHCTBHIA ONpeneIeHHON
HaIlpaBJIEHHOCTH, YMEHHE KPUTHYECKHU OLICHUBATh CBOU U UYKHUE IEUCTBUSA U MOCTYIIKH.

Bbaok «Xumus».

X¥MHUYECKasi KAPTUHA MAPA KaK COCTaBHAsl YacCTh €CTECTBEHHO - HAYYHOU KapTUHBI Mupa. Poib
XUMHH B XKU3HU COBPEMEHHOTO OOIIECTBA: XUMHUS B OBITY, XUMHS B MPOMBIIIJICHHOCTH, XUMUS B
CEJIbCKOM XO35IMCTBE.

OcHoBHbIC IOHATHS U 3aKOHbI XUMHH. [Ipenmer xumun. BemecrBo. Atom. Mosnekyna. Xu-
MUYECKHUH 3JeMEeHT U (OpMBI €ro cyliecTBoBaHus. [IpocTeie u cioxHbie BemecTBa. M3mepenue Be-
miecTBa. Macca aToMoB U MoJieKyJ. OTHOCUTEIbHBIE aTOMHAsi U MOJIEKYJisipHast Macchl. KonuuecTBo
BemiecTBa. [locTtostHHas ABoraapo. MomsipHast Mmacca. 3akoH ABoraipo. MossipHbIA 00beM Tra3oB.

IlepuoanyecKkuil 3aK0H M NMepUHOAUYECKAs CHCTeMa XUMHYecKHX djieMeHTOoB JI. . Men-
aesieeBa. OTKpBITHE MTEPUOANYECKOr0 3aKOHA. [lepronnueckas cucreMa XuMHUYECKUX AJ1eMeHTOB J1.
N. MenneneeBa. 3nauenue Ilepuonnyeckoro 3akoHa u Ileproanueckoil cCUCTEMbl XUMUYECKUX dJIe-
MeHToB /1. 1. MenaeneeBa g pa3BUTHSI HAYKH M TOHUMAHUSI XUMHYECKON KapTUHBI MUpA.

Ctpoenue BemecTBa. KoBaneHTHas CBsi3b: HenossipHas U nossipHast. Monnas cBsizb. Merain-
JIu4eckas cBs3b. BonopoaHas cBs3b.

Boaa. PactBopsl. Bona B npupoe, ObITYy, TEXHUKE U Ha TPOU3BOJCTBE. DU3MUECKe U XUMU-
YECKHE CBOMCTBA BOJbl. ONpecHeHne BOIbl. ATperaTHble COCTOSIHUS BOJIBI U €€ NIEpeX0a U3 OJHOTO
arperaTHoro COCTOSIHUS B IPYTo€.

Heopranuueckue coenumHeHusi. Knaccudukanus HeEOpraHWMYeCKHX COCIWHEHHMA: OKCHIIBI,
KHCIIOTHI, OCHOBaHUs, coni. Metaibl. O0mue Gpu3ndecKkue 1 XUMUYECKHE CBOWCTBa MeTauioB. He-
MeTaiibl. OOmas XapakTepUCTUKA TJIABHBIX MOATPYII HEMETAIOB Ha MpUMepe rajoreHoB. Bax-
HEeWIle COeMHEHUSI METANIOB U HEMETAJIJIOB B MIPUPOJIE U XO3SUCTBEHHON NEATEILHOCTH YEIOBEKA.
Hemoncmpauyuu (8uoeo):

- B3aUMO/JICHCTBUE METAJIJIOB C HEMeTaJlJIaMu (IIUHKA C CEpoit),
- B3aUMO/JICHCTBHE METAIIJIOB C pAaCTBOPaMU KHCIIOT;
- B3aUMOJEMCTBUE METAIIJIOB C PACTBOPAMH COJIEH.

Oprannyeckue coenHeHuss. OCHOBHBIE IOJIOKEHUS TEOPUHM CTPOEHHUS OPraHUYECKUX CO-
enuHeHUd. MHOTrOOOpa3ue opraHuvecKknx coeauHeHuii. [loHaTue usomepuu. Yeziesodopoowt. Ilpe-
NeNbHBIE U HETIpeJeNbHbIEe yrieBoaopoabl. Peaknns nonnmepusanuu. [IpuponHble HCTOYHUKH yriie-
BOJIOPOJIOB. YTJIEBOJIOPOJIbI KaK Ba)KHEHIIMH UCTOUYHUK (popmupoBanus Owjxera. Kucaopoodoco-
oeporcawjue opzanuueckue geuecmea. llpencraBuTenn KMCIOPOJOCOAEPKAINUX OPraHUYECKUX CO-
€AMHEHUN: METUJIOBBIM M ATUJIOBBIA CIHUPTHI, TJIMLEPUH, YKCyCHas KUcIoTa. KHUpbI Kak CIOXKHbBIE
3¢upbl. YIIEBOIbL: TIIOKO03a, (PYKTO3a, KpaxMai, HEJUI003a. A30mcooepiicaunjue op2anuyecKue
coeouneHusn. AMUHBI, aMUHOKHUCIOTHI, Oenku. CtpoeHume u Ouosnoruueckass (GyHKUHS OCIIKOB.
IThacmmaccel u éonokna. IloHaTHe 0 MIIaCTMaccax U XMMUYECKUX BOJIOKHax. HaTypanbHble, cUHTE-
TUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

Jemoncmpayuu (6uoeo): -nojiydeHUe THIICHA U €0 B3aUMOJICHCTBHE C PACTBOPOM IepMaHTraHaTa
Kanusi, OpOMHOI BOJION;



-Ka4eCTBEHHAsl pEaKIUs Ha TJIMLEPUH;
-1IBETHBIE peakluu 0enkoB (OnypeToBasi 1 KCaHTOIIPOTEHHOBAs PEAKIIIH).

XuMHS U KU3Hb. Xumusa u op2anuszm uenogeka. XuMUYECKHE dJIEMEHThl B OpraHU3MeE 4Ye-
noBeka. OpraHnyeckue M HeopraHudeckue BemecTBa. OCHOBHBIE )KM3HEHHO HEOOXOAMMBIE Bellle-
CTBa: OENKU, KUPBI, YIIIEBOABl U BUTAMUHBI. YTJIEBOABI — IJIaBHBIM MCTOYHUK SHEPTUU OpraHU3Ma.
Ponb xupoB B opranusme. X0JIECTEPUH U €r0 poJib B 310POBbE YEIIOBEKA. MUHEPAIIbHBIE BELIECTBA B
MPOJYKTaX MUTaHUsI, MuiieBble 100aBku. COanaHCHPOBAHHOE MUTAHUE.

Xumusn 6 ourmy. Bona. KauectBo Bobl. Moromue u uuctsmue cpeacrsa. [Ipasuna 6e3omac-
HON paboOThI CO CpeACTBaMU OBITOBOW XWMHH. POJIb XUMHUYECKHX 3JIEMEHTOB B KHU3HH PACTCHHM.
VY nobpenns. XuMHUYECKHE CPEICTBA 3alIUThI PACTEHUI.

Bbaok «bBUOJIOI'US. bronorus — COBOKYIMHOCTh HayK O dHBOW Ipupoae. MeToasl HaydHO-
ro no3HaHus B Onosoruu. JXuBast mpuposa Kak 00beKT N3ydeHus: OnoIorui. MeTo bl NCCIIeIOBAHUS
YKUBOHM TIpUPObI B Ononoruu. OnpeneneHre )U3HA. Y POBHU OpraHU3aINH KU3HHU.

Kuaerka. Vcropust uzyuenus kiaetkd. OCHOBHbBIE MOJIOXKEHUS KIeTOuHOM Teopuu. Kierka -
CTPYKTypHO-(pYHKIIMOHAIbHAA eAuHuLa ku3HU. CTpoeHue kieTku. [IpokapuoThl U 3yKapHOTHI —
HU3IIME U BBICIIME KJIETOUHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH dyKapHu-
oT. Knerounoe siapo. @yHKUMM siApa: XpaHEHUE, BOCIIPOM3BEACHUE U Tepefaya HaCIEICTBEHHON
uHpopmanuu. CTpykTypa U QYHKIIMH XPOMOCOM. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI. buonoruue-
CKO€ 3HaUYE€HHE XMMHUYECKHX 31eMeHTOB. Heopranmyeckue BemecTBa B COCTaBe KIETKH. Poib BOJBI
KaK pacTBOPHUTEIS U OCHOBHOIO KOMIIOHEHTA BHYTPEHHEN Cpeibl OPraHU3MOB. YTIIEBOMBI U JIMIIUAbI
B Kierke. CTpykrypa u 6uonorndeckue GyHkiuu 0enkoB. CTpoeHre HYKJICOTUIOB U CTPYKTypa Mo-
murykiaeotuaHbix neneid JIHK u PHK, AT®. Bupycel u 0akrepuodaru. Bupycsl — Bo30yauTenn uH-
(dbexmoHHBIX 3a0oseBannii. Bupyc nmmynonedpunura yenoseka (B1UY). I[podunakruka BUY — un-
bexuuu.

Jlemoncmpavyuu: -cmpoenue Kiemxu,; -opeaHouobl KIemKu, -XUMU4ecKutl Cocmae Kiemku.

Opranusm. OpranusMm — eauHoe uenoe. MHoroo6paszue opranu3smMoB. OOMEH BEIIECTB U
SHEPTHEH C OKPYKAIOIICH Cpefioi Kak HEOOXO0MMOE yCIIOBHE CYIIECTBOBAHMS KUBBIX cucteM. Crio-
COOHOCTBh K CaMOBOCIIPOHM3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOEHHOCTEH )KMBBIX OpraHu3moB. [lemne-
HUE KJIETKM — OCHOBA POCTAa, Pa3BUTHUSA M Pa3MHOXKEHUs OpraHu3MoB. becnonoe pasmHoxenue. [lo-
JIOBOH mpoliecc  MosioBoe pa3MHOKeHue. OIIo0TBOpeHHe, ero ouonornueckoe 3HaueHue. [lons-
THE 00 SHIWUBHUIYAIHPHOM Pa3BUTHUU. DMOPHOHAIBHBIN M MOCTAIMOPHUOHAIBHBIN TIeprobl. MHINBH-
IyaJllbHOE pa3BUTHE YEIOBEKAa M €ro BO3MOXHBbIE HapyuieHusa. OOIIue MpeAcTaBIeHUs O Haciel-
CTBEHHOCTH M M3MEHYMBOCTH. ['€HeTHUECKasi TEPMUHOJIOTUS M CHMBOJIMKA. 3AKOHOMEPHOCTH Haclie-
noBanus. HacnenoBanue mnpusHakoB y uenoBeka. llonmoBble xpomocombl. CLEMJIEHHOE C IOJIOM
HacnenoBanue. HacnencrBeHHble 00e3HN YeoBeKa, UX MpHUKMHA U mpoduiaktuka. CoBpeMeHHbIE
NPEJCTaBICHUS O I€HEe U TeHOMe. | eHeThyeckre 3aKOHOMEPHOCTH M3MeH4YnBOCTH. Kiaccudukarms
¢dbopM M3MeHYMBOCTU. BrnusHue MyTareHOB Ha opraHusM uenoBeka. [Ipeamer, 3agaun U MeTonbI ce-
nekuuu. ['eHeTHndeckne 3aKOHOMEpHOCTH cenekiuu. Yuenue H. Y. BaBuioBa o meHTpax MHOT000-
pa3us U IMPOUCXOXKICHUS KYJIBTYPHBIX pacTeHUU. BHOTexXHOIOrMs, €€ AOCTHUKEHHUs, MEePCIEKTUBBI
pa3BUTHSL.

Ilpakmuueckoe 3anamue: - pelICHNE YIEMEHTAPHBIX TEHETUUECKUX 3a4a4.

Hemoncmpayuu: -6uocunmes deika 6 Kiemke, -0eleHue Kiemku (Mumos, metios);

-ghopmbl pazmnodicenus,; -eenemuxa. 3akouwl 1. Menoens, -eenemuka nona;

~UBMEHUUBOCMb OP2AHUZMOB, -NPOUCXONHCOCHUE KYIbIMYPHBIX PACMEHUl U OOMAWHUX HCUBOMHBIX, -
cenekyusl.

Bua. DBOJIONMOHHAS TEOpHs U €€ pojib B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO —
Hay4YHOU KapTHHBI Mupa. Bua, ero kpurepuu. [lonynsauus kak CTpyKTypHas €JUHULIA BUAA U 3BOJIIO-
mun. Cunternueckas teopust sBomounu (CTD). JBuxkymue Cuibl 3BOJIOLMU B COOTBETCTBHH C
CTD. CoxpaneHre MHOT000Opa3us BUIOB KaKk OCHOBA YCTOMYMBOTO pa3BuTHs 6uocheprl. Pe3ynbpraTs
sBomonuu. IIpuunHbl BBIMUpaHus BUIOB. buosiorndeckuil nporpecc u perpecc. I'umnoressl npouc-
XOXKJICHUS KU3HH. Y CI0KHEHHE KUBBIX OPTaHU3MOB Ha 3e€MJIe B IIPOLIECCE IBOIOLINNA. AHTPOIIOre-
HE3 U €r0 3aKOHOMEPHOCTH. JloKa3aTelbCcTBa POJICTBA YEJIOBEKA C MIIEKONUTAIOIUMU JKUBOTHBIMH.
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Dkosoruueckue (GakTopbl aHTPOMOTeHe3a: YCIOKHEHUE MOMYISIIIUOHHON CTPYKTYphl BUa, U3rOTOB-
JIeHWEe OpyAHuM TpyJla, Mepexo OT PAaCTUTEIBLHOTO K CMEIIaHHOMY THUIy NMHUTAaHHS, UCIOJIb30BAHUE
orus. [losBieHUE MBICIUTENBHON AEATEIBHOCTH U 4YieHOpa3ledbHOU peun. [Ipourcxoxaenue yeno-
BEUYECKUX pac.

Ilpakmuueckue 3anamusa: - aHaIU3 U OLEHKA PA3JIMYHBIX TUIIOTE3 TPOUCXO0XKICHHUS )KU3HU; - aHAIN3
Y OIIEHKA Pa3JIMYHBIX THUIOTE3 MPOUCXOKICHHUS YEJIOBEKa.

Jemoncmpanuu: -6udvi, 0bpazosanue 8U008, -380110YUuoHHoe yuenue Y. Jlapsuna;

-UCKYCCMBEHHDII OMOOP, -eCMeCmBeHHbIL 0MOOp, -2l1A6HbLE HANPABIEHUS I80IOYUL,

-pazeumue Op2aHudecKo20 Mupa, -360110YUsl 4el08€eKd.

JdkocucreMsl. [IpenMer n 3agau SKOJIOTUU: YUEHHE 00 SKOJIOTHYECKUX (paKTOpax, ydeHHe o
coo0ImIecTBaX OpraHU3MoOB, yUeHHe o Ouochepe. Dxonorudeckue HakTopbl, 0COOCHHOCTH MX BO3JICH-
CTBUS. DKOJIOTUYECKUE XapaKTepuCTHKH Buna. [ToHsTHS 00 sKonormdeckux cucremax. Llenu nura-
HUs, TpopuUYeCcKue ypoBHH. broreorneHo3 kak skocucrema. buocdepa — riobanpHas dKocHCTEMA.
VYuenue B. U. Bepuazackoro o 6uocdepe. Ponb sxuBbix opranuzMoB B 6uocdepe. buomacca. buosno-
THYECKUN KpyroBopoT. OCHOBHBIC HaIpaBleHUs BO3JCUCTBHUS deloBeka Ha Omocdepy. Tpanchop-
MaIysi €CTECTBEHHBIX SKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpo3KOCHUCTEM.

Ilpakmuueckue 3anamusa:- COCTaBJICHUE CXEM Iepelayd BEIIEeCTB U dHEpruu (1ernei muTaHus); -
aHallM3 U OIICHKA IOCIIEJCTBUI COOCTBEHHOU AESITETHLHOCTH B OKPYXKAIOMICH cpefe, TI00aTbHBIX
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelieHus. IKCKypcusa:

- MHOT000Opa3ue BUJIOB, €CTECTBEHHbIE U MCKYCCTBEHHBIE SKOCHCTEMBbI (0KpecTHocTH HMY).

Baok «@Puznkar.

BBenenne. Ousuka — ¢GyHAaMeHTaNbHAs Hayka o mpupoje. EctecTBeHHO-Hay4HBIH MeTOx
ITO3HAHMS, €r0 BO3MOYKHOCTH M I'PAHMIBI TPUMEHUMOCTH. EJUHCTBO 3aKOHOB MPUPOJABI U COCTaBa
BemiecTBa Bo Beenennoil. OTKpBITHS B (PU3UKE — OCHOBA MPOTrpecca B TEXHUKE U TEXHOJIOTUH IPO-
W3BOJICTBA.

Mexannka. Mexannueckoe nBuxkeHue. Cucrema orcuera. Tpaektopusi nBuKeHus. [IyTs.
[Tepememienue. PaBHoMepHOE TipsAMoOJIMHETHOE ABUkEHHE. CKOpOCTh. OTHOCUTEIBHOCTh MEXaHHYE-
CKOTO JBMXEHHS. 3aKOH CIIOKEHUs cKopocTe. CpenHsAs CKOPOCTh TP HEPABHOMEPHOM JIBUIKEHUU.
MrHoBeHHas CKOPOCTh. PaBHOYCKOpEeHHOE MpsSIMOIMHEHHOE NBHKEHHE. Y ckopenue. CBoOoaHOE Ta-
nenue tein. Jlunamuka. Macca u cuna. BzaumoneiictBue ten. 3akoHbl AUHAMUKU. CUIbl B IPUPOJE.
3aKOH BCEMHUPHOIO TAroTeHUs. Mmynbc Tena. 3aKOH COXpaHEHHsS MMIyJibca. PeakTMBHOE IBUKE-
Hue. Mexanndeckas pabora. MoutHocTs. Mexanndeckas sHeprusi. Kunernueckas sueprus. Kuneru-
yeckas sHeprusa u pabora. [loTeHuuanpHas 3HEpPrus B TPAaBUTAIMOHHOM I0JIe. 3aKOH COXpPaHEHUs
MOJTHOM MEXaHUYECKON SHEPIHUHU.

OCHOBBI MOJIEKYJISIPHOH (PM3UKH U TEPMOAUHAMUKH. ATOMUCTHYECKAS TEOPUSI CTPOCHUS
BemiecTBa. HaOmioieHust ¥ OMBITHI, MOATBEPKAAIONINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHUE BEIIECTBA.
Maccsl 1 pa3zmepsl MosieKyil. TernmoBoe IBUKEHNE YacTHll BenlecTBa. bpoyHoBckoe aBuxkenue. Uie-
anbHbI ra3. Temmeparypa Kak Mepa CpeIHEH KMHETUYECKOW DHEPIMM YacTHLl. Y PaBHEHHUE COCTOSI-
HUs UJieanbHoro raza. Monens xuakoct. [loBepxHOCTHOE HaTskeHHEe U cMauuBaHue. Kpucramnm-
yeckue U aMmop¢HbIe BelecTBa. BHyTpenHss sHeprus. Pabora u TemnooTnaya kak crnocoObl H3MeHe-
HUS BHYTpeHHEW sHeprun. [IepBrlil 3aKk0H TepMOAMHAMUKH. TemIOBbI€ MAIIMHBI U UX IPUMEHEHHUE.

OcHOBBI JIeKTpOAMHAMHUKHN. B3aumonelicTBue 3apsyK€HHBIX Tel. DJIEKTPUUECKHUH 3apsi.
3aKOH COXpaHEHHMS JIEKTPUUYECKOro 3apsna. 3akoH KyimoHa. DieKkTpocTaTUuecKoe MoJie, €ro OCHOB-
HbIE XapaKTEPUCTUKU U CBSI3b MEXAY HUMHU. [locTOSIHHBIN 3nekTpuueckuit Tok. Cuia Toka, Hampsi-
YKEHHE, JIEKTPUYECKOE COMPOTHUBIEHHE. 3aKkoH OMa JijIsl ydacTKa AJIEKTPUUECKOi nenu. MaruutHoe
MI0JIE ¥ €T0 OCHOBHBIE XapaKTEPUCTUKU. J[elicTBHE MarHUTHOTO IMOJs Ha IPOBOJHUK C TOKOM. 3aKOH
Amrnepa. DIeKTpoABUTaTeNb. SBIEHUE AJIEKTPOMATHUTHON MHIYKIIHH.

Kousiedanus u BojHbl. CBOOOIHBIE Konebanus. [lepuoa, yacTora U aMIuIMTy1a KoJeOaHUH.
IMapmonnueckne konebanusi. MexaHW4YeCKUe BOJHBI M UX BUJIbI. 3BYKOBBIC BOJHBI. Y JIBTPA3BYKOBBIC
BOJIHBI. YJIBTPa3BYK U €r0 HCIOJIb30BaHUE B MEIUIIMHE U TeXHUKE. CBOOOIHBIC 2JIEKTPOMArHUTHBIE
koJsebanus. KonebarenpHbIil KOHTYp. DJIEKTPOMArHUTHOE TOJIe. DJIEKTpOMarHuTHbIE BOJHBI. CKO-



POCTB DIIEKTPOMArHUTHBIX BOJH. Pa3BuTHE NMpENCTaBICHUM O MPUPOJE CBETA. 3aKOHBI OTPAXKCHUS U
npesnoMiieHus ceera. JInns3sl. @opMyiia TOHKOU JIMH3BL.

JaeMeHTHI KBaHTOBOM (pu3uku. KBantoBsie cBolicTBa cBeTa. KBanToBas runoresa [lnanka.
dotoanekrpuueckuii 3pdexr. dusznuka aroma. Moaenu crpoerus aroma. Onbit Pesepdopna. dusuka
aTOMHOTO sJpa U 3JIeMEHTapHbIX 4acTull. COCTaB U CTPOCHHE aTOMHOIO Aapa. PaaroakTHBHOCTS.
PannoakTuBHBIE N3Ty4EHUS U UX BO3ACHCTBHE HA )KUBBIE OPTAHU3MBI.

Bcesiennas u ee 3Boswoumsi. CtpoeHue u pazputue Beenennoil. Moaenb pacmmpsroneincs
Bcenennoii. [lpoucxoxnenne Conneunoit cuctembl. CoBpeMeHHast (pu3nueckas KapTuHa MUpA.
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2.3. TemaT4ecKHi IJIAH U COJePKAHNE YUEOHOM T CIUNINHbBI

ECTECTBO3HAHUWE

HaumeHnoBanue pa3zieioB 1 TeEM

CopepixaHue y4e0HOro MaTepuaJa, JJabopaTopHble padoThl M NPAKTHYECKUE 3AHATHS, CAMOCTOSITEIbHAsI Pa60oTa 00y4arolMXcsi, KypcoBasi padora (MpoeKT)

O6bem
4acoB

YpoBeHb
OCBOEHHS

1

2

XUMUA

Pa3gen 1.00mas u HeopraHu4eckasi XuMuns.

Tema 1.1.
BBenenne.

Coodeporcanue yuebnoco mamepuana.
Xumudeckas KapTHHa MUpPa KaK COCTaBHAs YaCTh CCTECTBCHHO — HAYYHOU KapTHUHBI MUpa (OCHOBHBIC IMOHSTHUS, CYIIHOCTHBIC XapaKTe-
puctuku). Posib XUMuUM B ®KHU3HH COBPEMEHHOTO OOIIECTBA: XUMUSI B OBITY, XUMHUS B IPOMBIIIJICHHOCTH, B CEJIbCKOM XO3SICTBE.

CaMocrosiTe1bHast padoTa 00y4aroIHXCs:
- IPUBEIUTE NIPUMEPBl XMMUYECKUX PEAKIHii, C KOTOPHIMU BbI CTAIKMBAETECH B XKHU3HMU.

0,5

Tema 2.1
OcHOBHBIE IOHATHS XH-
MHH.

Cooeporcarue yuedbHo2o mamepuaia:

[Ipenmer xumun. BemectBo. AToM. Mosekyna. XUMUYECKHH 27IeMEHT. (OCHOBHBIE TIOHATHS, CYIITHOCTHBIE XapaKTepUCTHKHN) [IpocThie
cioxHble BeulecTBa.OCHOBHBIE 3aKOHBI XUMUU: 3aKOH COXPAHEHHS MaCChl BELLIECTBA; 3aKOH MIOCTOSIHCTBA COCTaBa BEIIECTBA; 3aKOH
ABorajipo(OCHOBHbIC MOHSTHS, CYIIIHOCTHBIC XapPAKTCPUCTUKH).

0,5

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:
- paboTa co CripaBOYHOI JIM TEpaTypoii;

- U3y4eHHE JIEKIMOHHOTO MaTepuana;

- CPaBHHATH MOJICKYITY H aTOM.

0,25

Tema 2.2.
Ilepuoanyeckas cucrema
XHMHUYECKHUX 3JIeMEHTOB
J. U. MeHnneneeBa.

Coodeporcanue yuebnoco mamepuana.

OTKpBITHE IEPUOTMUECKOTO 3aKOHA (OCHOBHEBIC MTOHSATHS, CYIIHOCTHBIC XapaKkTepucTuku). [leproanveckas ciucreMa XUMHYCCKHIX 3JIe-
MeHTOB J]. 1. MenaeneeBa. [lepro/pl 21eMEHTOB: OOJBINNE M MaJbIe. [ pyTIIbBI 3JIEMEHTOB: TJIaBHBIC M TOOOYHEBIC (OCHOBHEIC TOHSTHS,
CYIIHOCTHBIC XapaKTEPUCTUKH).

0,25

IIpakTnyeckas padora:
3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (TI0 BRIOOPY MPEIIOAaBaTENIA):
- onpenenuTh cTpoeHue aromoB Na, O, Mg no nepuoauueckoit cucreme xummuaeckux 3semedTos JI.M. MeHneneena.

0,25

CamocrosiTesibHAsE paboTa 00y4AIOIIUXCS:
- U3y4YCHUE MEPUOIUICCKOM CUCTeMBI XuMUYeckux 3aemenToB J1. Y. Menneneena;
- ompeenuTh cTpoeHue atoMoB Ca, Cl o nepuoamueckoii cucreme neMenToB JI.W. Menneneena.

0,25

Tema 2.3
CTpoeHue BemecTsa.

Cooeporcanue yuedHo2o mamepuana:
KoBasieHTHas CBA3b: HEMOJSIPHAS M TIOJISIPHA (OCHOBHBIC TIOHATHSI, CYITHOCTHBIC XapakTepucTuku). VloHHast CBsi3b. MeTaurnaeckast
cBs13b. BoytoposiHas cBsizb. OCHOBHBIEC MOHSITHS, CYIIIHOCTHBIE XaPAKTEPHUCTHKH.

0,5

IIpakTHyeckas padora:

3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (TI0 BRIOOPY MPEIIOAaBaTENIsA):

- OTPENENIUTh BUIBI XUMHUECKHUX CBsI3eH B ciemyrommx coequHeHmsx: CH4, K20, N2, CO2;
- HapucoBaTh CXeMBI CBsI3el aTOMOB B MOJICKYJIaX.

0,5

Konmponvnaa paboma: temor 1.1-2.3:

BrInoHeHIe MMCEMEHHBIX OTBETOB Ha BOIIPOCHI 0 pa3nenaM «OCHOBHBIE NOHATHA XUMUM», «Ilepuoanyeckas cucreMa XUMHYECKHX
anemenToB JI.M1.MenneneeBay», «Ctpoenue BemecTBay. [IpuMepHbie Bonpocsl: «/laTh onpeaeneHus ciieylomnM MOHITHIM: BELIECTBO,
MOJIEKYJIa, aTOM, XUMHYECKHUH aeMeHT»; «OxXapakTepusyiiTe cBS3b OJIOKEHHMS 3IeMeHTa B eproandeckoii cucreme .M. Menneneea
CO CTPOCHHEM aToMay.
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Camocmoamenvnasn paboma odyuarouuxca:

-1o00paTh NPUMEPHI BEIIECTB C PA3IMYHBIMUA THIIAMU XUMUYECKOH CBSI3H;
-IOBTOPEHHUE MPOUICHHOTO MaTepHaa;

- paboTa CO CIPaBOYHON JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJILHOM padoTe.

Tema 2.4. Cooeporcanue yuebHo2o mamepuaia: 1
Bonaa. PacTBopbl. Bona B mpupose, ObITY ¥ Ha TPOU3BOJACTBE (OCHOBHBIE TIOHSATHS, CYITHOCTHBIC XapaKTEPUCTHKH). DU3NIECKHE K XUMHUUECKHE CBOHCTBA
BOJIbI. ATperaTHble COCTOSHUS BOJIbI (OCHOBHBIC MTOHSTHSI, CYIITHOCTHBIE XapaKTEPUCTHKH).
CaMocrosiTe1bHast padoTa 00y4aroIHXCs: 0,5
- U3y4eHUE JICKLMOHHOTO MaTepuaa;
- ¢ KAKUMH XUMHYECKIMH CBOWCTBAMH BOJIBI BBl CTAJIKMBACTECH B OBITY?
Tema 2.5 Coodeporcanue yuebnoco mamepuana. 1,5
Heoprannyeckue coenu- | Kilaccngpukanus HEOpraHn4eCK1X COCJUHEHUN: OKCHIbI, KHCIIOThI, OCHOBaHUs, coti. Metambl. O0mue Guznueckie u XUMUUECKHE
HEHMH. cBoiicTBa MeTauioB. Hemeraiisl: 00mas XapakTeprUCTHKA TJIaBHBIX IMTOATPYIIT HEMETAJIOB Ha IPUMEpe TaJoreHoB. BaxkHeiime coenu-
HEHHS METAJUIOB HEMETAJUIOB B IPHPOJIE U XO3IHCTBCHHON JEATEIHHOCTH YeIOBeKa (OCHOBHBIE TIOHATHS, CYIIIHOCTHBIE XapaKTePHCTH-
KN).
IpakTuyeckas pagora: 05
3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoiaBaTelis):
- ONPEJITATh K KAaKUM KJlaccaM HeOPTaHMYECKMX COSTUHEHHUH OTHOCATCS cienyromue BemectBa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HAIIMCaTh MPUMEPHI PEaKIiii COSTMHEHHU METAIUIOB C HEMETAJUIAMH, METAJUIOB C BOJIOM.
Konmponvnaa paboma: temsol 2.4.-2.5: 1
BrinmonHeHre nmucbMEeHHBIX OTBETOB Ha BOIPOCHI 10 paszzaenaMm «Boaa. PactBopei», «Heopranndeckue coequnenus». [IpumepHsie Bo-
mpocsl: «OxapakTepu3ynTe (pU3MIecKie CBOMCTBA BEIIECTB ¢ METAJUTMUYECKUM TUIIOM CBSI3N»; «POJb BOABI B KU3HEAEATCIFHOCTH YEII0-
BEKay.
CamMocrosiTe1bHast padoTa 00y4arouXCs: 1,5
-CPaBHHUTH CBOHCTBA HEMETAJIOB U METAJIIOB;
-[IOBTOPEHUE MPOHIEHHOTO MaTepHaa;
- paboTa Co CIIPaBOYHOM JUTEPATYPOH JUIS HOATOTOBKH K KOHTPOJILHOM paboTe.
Pa3nen 3.0pranunyeckasi XuMusi.
Tema 3.1. Coodeporcanue yuebnoco mamepuana. 1
Teopust A. M. Bytaepo- | OcobGeHHOCTH OpraHUYECKUX COSAMHEHUIT (OCHOBHBIE MOHSTHS, CYLIIHOCTHBIE XapakTepUCTUKH). OCHOBHBIE MOJI0XKEHHSI TEOPHH CTPOE-
Ba. HUS opranudeckux coeanHenuit A.M. bytnepoga.
Yraesonoposi. Camocmoamenvnasn paboma ooyuarouwuxca: 0,5
- I3y4eHHE JCKIIMOHHOTO MaTepHaa.
Tema 3.2. Coodeporcanue yuebnoco mamepuana. 0,75
YriaeBoaopoabl. [IpenenbHble M HENPEAETbHBIC YTIIEBOOPOALI (OCHOBHBIE OHSTHUS, CYIIIHOCTHBIE XapaKTepUCTUKH). [IpHpoiHbIE HCTOYHUKH YTIICBOIO-
POI0B (OCHOBHBIC TIOHATHS, CYIITHOCTHBIE XapaKTEPHUCTHUKH).
IpakTuyeckas padora: 025
3amanus o GOpMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPETNOaaBaTelIs):
- K KaKUM KJIaccaMm YTJIEBOJOPOJIOB OTHOCATCA cienyromue coeauaenus: C4H10, CsH10, C3He;
- I0Ka3aTh CTPOCHHE STHX BELIECTB.
CamocrosiTeJbHasi padoTa yyalmuxesi: 0,5

- CpaBHHUTH 001THE HOPMYITHI IPEAETHHBIX U HEMPEACTBHBIX YTIEBOAOPOIOB,
- JUIs1 KaKHUX TPYIII YIIIEBOJOPOIOB XapaKTepHbI peakuuy npucoenunenns? O0bscHuUTe: moyemy?;
- JUI KaKUX YTIEBOIOPOJOB XaPAKTEPHBI TOJBKO PEAKIINH 3aMEIICHIS?
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Tema 3.3.
Kucaopoacoaep:kauiue
OpraHuvecKue coeuHe-

HUA.

Cooeporcanue yuedbHo2o mamepuana:

IMpencraBuTenn KHACIOPOICOMCPKANIMX OPTAHHYESCKUX COCANHEHHI: METHIIOBBIH U STHIIOBBIN CIIMPTHI, TIUIEPHH, YKCYCHAS KUCIOTA,
CITOXHBIE AQUPBI, KUPbI (OCHOBHBIE TIOHATHS, CYIHOCTHBIC XapaKTCPUCTHKN). YTICBOIBI: TIIOK03a, PPYKTO3a, KpaxMall, IeIUTF0I03a
(OCHOBHBIE TIOHSTHSI, CYIIIHOCTHBIE XapaAKTEPUCTHKH)

Camocmoamenvnasn paboma odyyarouuxca:
- KaKue M3 KHCJIOPOJICOACPKAILIMX OPraHMYECKUX COSJANHEHUI BBl UCIIOJb3yeTe?;
- CpaBHHTE COCTAB KAPOOHOBBIX KUCIIOT M CIIOMKHBIX JKHPOB.

0,5

Tema 3.4.
A30TCoaep:Kalime opra-
HUYECKHE COeIHHEHHS.

Cooeporcanue yuedHo2o mamepuana:
AMUHBI, aMUHOKHUCJIOTHI, O€ITKH (OCHOBHBIC TTOHSTHSI, CYIIIHOCTHBIE XapakTepucTuku). CTpoeHue 0eaKoB (OCHOBHBIE TIOHATHS, CYIII-
HOCTHBIC XapaKTEPHUCTHKH).

0,5

CaMocrosiTe1bHast padoTa 00y4aroIuXCs:
- I3y4eHUe JEKIIMOHHOI0 MaTepuana.

0,25

Tema 3.5.
IIiracTMacchl M BOJIOKHA.

Coodeporcanue yuebnoco mamepuana.
[MousiTHe 0 mIacTMaccax U XMMHUYECKHX BOJIOKHAX. HaTypasbHble, CHHTETHYECKHE U NCKYCCTBEHHbIC BOJOKHA (OCHOBHBIC MOHSTHS,
CYIIHOCTHBIC XapaKTCPUCTHKH).

0,5

KonTtponbnast padora: temsr: 3.1-3.5:

BrinonHeHre nucbMEeHHBIX OTBETOB Ha BOMPOCHI 10 pazzaenam: «Teopus A.M. BytnepoBay; «YriaeBogopoash»; «Kucmopoacoaepxarine
OpraHWYECKHEe COSANHEHI»; «A30TCcoIepKallue opraHndeckue coequaeHus»; «[lmactmaccel u BomokHay. [IpumepHsie Bompockr: «Oc-
HOBHEIC moJioxkeHus Teopun A.M. Bytiiepoay; «Uto npencTaBisitoT coboit 6enku?y»; «Uto Takoe BOJIOKHA?».

CaMocrosiTe1bHast padoTa 00y4aroIuXCs:

- IPUBECTH MIPUMEPHI HCIOIB30BAHMUS IIIACTMACC U HCKYCCTBEHHBIX BOJIOKOH B OBITY;
- IOBTOPEHHE MIPOIIEHHOI0 MaTepHana;

- paboTa Co CIIPaBOYHOM JUTEPATYPOH JUIS HOATOTOBKH K KOHTPOJILHOM paboTe.

0,75

Pasngen 4. XMMuUsA U )KU3HbD.

Tema 4.1.
XHUMUS ¥ OPraHu3M 4e-
JI0BeKAa.

Coodeporcanue yuebnoco mamepuana.

XUMHYECKHUE DJIEMEHThI B OpraHu3Me YeJoBeKa (OCHOBHbIC MOHSTHS, CYLIHOCTHBIE XapakTepucTuku). OpraHuuecKre U HeopraHuye-
CKHe BelecTBa (OCHOBHBIC TIOHATHSI, CYITHOCTHBIC XapakTepuCTHKH). OCHOBHBIC KH3HEHHO HEOOXOIUMBIC COSAUHCHHUS: OCITKH, KUPHI,
YIJIEBO/IBI U BATAMUHBI (OCHOBHBIC TIOHATHSI, CYIITHOCTHBIC XapaKTepUCTUKK). MUHEpaabHBIC BEIECTBA B MPOYKTaX MUTAHUS (OCHOB-
HBIC TIOHATHSI, CYIIIHOCTHBIC XapaKTCPUCTUKH).

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:
- U3y4YCHUE JICKIIMOHHOTO MaTEPHAIa;
- KaKHe U3 NePEUMCIICHHBIX COCTMHCHUI BXOJIAT B PAIIOH BAIIETO MUTAHUS?

0,5

Tema 4.2.
Xumus B ObITY.

Cooeporcanue yuedHo2o mamepuana:
Boja (ocHOBHbIE MTOHSITHS, CYIHOCTHBIE XapakTepucTuku). KauectBo Boabl. MoroIIKe U yUCTSIIME CpeACTBa (OCHOBHBIC MOHSTHS,
CYITHOCTHBIE XapakTepucTukn). [IpaBuia 6e30macHoi paboThl CO CpeACTBAMH OBITOBOM XHUMHUH.

Konmponvnas paboma: Tembi:4.1-4.2:
BrInoTHEHNE MUCHBMEHHBIX OTBETOB Ha BOTIPOCHI IO pa3jieiaM: «XUMUs U OPTaHU3M UYelioBeKay; «XuMus B ObITY». [IprMepHbIe BOIpo-
cbl: «Oprannyeckre BELISCTBA B MPOAYKTaxX nutaHusy; «IIpaBuia 6e30macHOCTH paboThl CO CpecTBAMU ObITOBOM XUMHMNY.

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:

- MOJITOTOBUTH COOOIIICHUE HA OHY M3 TEM: «YTJICBOJBI M UX POJIb B )KUBOU MPHUPOEy; «KUPBI Kak MPOAYKTHI MUTAHUS U XUMUYECKOC
ChIpbey; «CHHTETHYECKHE MOIOIIHE CPECTBA: JOCTOMHCTBA U HEIOCTATKIY,

- HOBTOPEHHE MPONAEHHOTO MaTepuana;

- paboTa CO CIPaBOYHOM JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJILHOM padoTe.

HToro yacoB ayiuTOPHOMH H CAMOCTOSATEIbHOH PadOTHI

16+8
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DOU3SUKA

Pa3nen 1. Beenenune. Mexanuka

Tema 1.1. Codeporcanue yuebHo2o mamepuana: 1
KunemaTuka Omnka — QyHIaMeHTaIbHAs HayKa O mpupoje. EcTecTBeHHO-HAYYHBIN METOJ MO3HAHMS, €TO0 BO3MOXKHOCTH M TPAHUIBI IIPUMEHAMO-
ctu. EAMHCTBO 3aKOHOB ITPHUPO/IbI U COCTaBa BelllecTBa BO BeeenHoit. OTKpbITHS B U3MKE — OCHOBA MpOrpecca B TEXHUKE M TEXHOJIO-
THH TpOM3BOJIcTBa. Mexanuueckoe aBuxenue. Cuctema otcueta. Tpaekropus newkenus. [Iyte. [lepemenienne. PaBHOMepHOE mpsiMo-
nuHelHoe ABrokeHne. CKopocTh. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHUS. 3aKOH CIOXKEHHUs cKkopocTeil. CpelHss CKOPOCTh MpU
HEPaBHOMEPHOM JIBUKCHHUU. MTHOBCHHAs! CKOPOCTh. PaBHOYCKOpPEHHOE MPSIMONIMHEIHOE NMBIKeHUE. Yckopenue. CBOOOIHOE MacHUe
TeJL
IpakTnueckas padora: 1
- pelleHue 3a]a4 Ha PABHOMEPHOE M PABHOYCKOPEHHOE JIBHXKCHHUE, IBUYKCHHUE Tea, OPOIICHHOTO TOJ] YIJIOM K TOPU30HTY
CamocrosTeabHast padoTa 00y4aOIMXCH: 1
- MOBTOPEHHUE MPONJICHHOIO MaTepHaa;
- MOJIrOTOBKA cOo00LIeHUH «Benuyaiiime oTkpeITUs Gu3nkny, «/{BrmkKeHHe Tesla IePeMeHHON MacCh», «3aKOHBI COXPAHEHUS! B MEXaHH-
ke», «KOHCTpYKIIMOHHASI MPOYHOCTh MaTepualia U €€ CBs3b CO CTPYKTYPOil», «MeTobl onpeielieHns INIOTHOCTHY, HaHoTeXHOoMorust —
MEXIUCIHUIUIMHAPHAS 00acTh (YHIAMEHTAJIbHOW W MPHKIAIHON Hayku M TexHHKH», «CoBpeMeHHas (usuueckas KapTHHA MHpay,
«OTKpBITHSI B (PH3HKE — OCHOBA MPOTPECCa B TEXHUKE U TEXHOJOTUH [IPOU3BOICTBAY;
- peutenue 3aaa4 no remMam «Kunematukay, «{uHaMnka, «3aKOHBI COXPAHEHUSD,
- U3y4YeHHue JEKIIMOHHOI0 MaTeprasia
Tema 1.2. Cooepoicanue yuebnoco mamepuana. 1
JlunaMuka Macca u cuna (OCHOBHBIC ITOHSTHS, CYITHOCTHBIE XapaKTePUCTUKHN). B3aumopeiicTBie Ten (OCHOBHBIC OHATHS, CYIIHOCTHBIE XapaKTe-
PHUCTHKH). 3aKOHBI JMHAMUKY (OCHOBHEBIE IMMOHATHUS, CYIITHOCTHBIC XapaKTepUCTUKH). CHIIBI B IPUPO/Ie. 3aKOH BCEMUPHOT'O TATOTEHUS.
IIpakTuyeckas padora: 1
- pelieHue 3a1a4 Ha npuMeHeHue 2 3akoHa HprotoHa
CamocTosiTeJibHasi padoTa 00yJarouuxcs: 1
- U3YYCHUE JICKIIMOHHOTO MaTEpUAIIa;
- peleHue 3aja4d Ha mpuMeHeHue 2 3akoHa HeroToHa
Tema 1.3. Codeporcanue yuebHo20 mamepuana: 0,5
3akoHbl coxpaneHusi B | MIMnynbc Tena (OCHOBHBIE NMOHSATHS, CYIIHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXpAaHEHHUs UMITyJibca. PeakTuBHOE ABHXKEHUE (OCHOBHBIC
MeXaHHKe TIOHSATHS, CYIIIHOCTHBIC XapaKTePUCTUKHN). MexaHuueckas pabora (OCHOBHBIC MOHATHS, CYITHOCTHBIC XapaKTEPUCTUKHU ). MOIIHOCTH (OC-
HOBHBIC TIOHSTHS, CYIIHOCTHBIC XapaKTepuUCTHKH). Mexanudeckas 3Heprus. Kunernueckast sneprusi. Kunetndeckas 3Heprus u padora.
[oTeHnanpHasi SHEPTUS B TPABUTAI[HOHHOM I10JIe. 3aKOH COXPAHCHHS MOJTHONH MEXaHUICCKON SHEPTHH.
MpakTuyeckas padora: 0,5
JlabopaTopusie pabotsl: Nel. «OnpeneneHue BpeMeHU peakiuu pykm»; Ne2. «V3ydeHne paBHOYCKOPEHHOTO JIBHIKCHHS
CamocrosTe/ibHasi padoTa 00y4arouuxcs: 0,5

- IOATOTOBHUTH COOOMIeHUs Ha TeMy «Pusmka B Jp. ['pennny, «duznka B Poccumy» u T.1.

Pa3nen 2. OcHOBBI MOJIEKYJISIpHOH QU3UKH U TEPMOAMHAMHUKH
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Tema 2.1 Codeporcanue yuebHo20 mamepuana: 15
Monexkyasipuas puszuka | ATOMHCTHYECKAs! TEOPHSI CTPOCHHUS BEIIECTBA (OCHOBHBIC ITOHSTHSI, CYIIHOCTHBIC XapaKTepUCTHKH). HaOoaeHust U ONBITHI, TTOATBEp-
JKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOEHHE BellecTBa. Macchl U pa3Mepbl MOJieKyJl. TeruioBoe ABM)KEHUE YacTUll BellecTBa. bpoyHoB-
ckoe nBuxkeHue. MneanbHeliil ra3. Temneparypa Kak Mepa CpellHell KHHETHUECKOM SHEPTUU YacTHll. Y PAaBHEHUE COCTOSIHUS UEaTbHOTO
ra3a. Mopens xuakocTi. [ToBepxHOCTHOE HaTsHKEHHE M cMadnBaHue. Kpucramimaeckue n aMopQHbIe BEIIecTBa.
MpakTuyeckas padora: 0,5
- pemienue 3a1a4 no remam «OcHoBbl MK Ty, «I"a30Bbie 3aKOHBI»
CamocrosTeabHast padoTa 00y4aOIUXCA: 1
- MOTOTOBKA co0o0meHns «becKOHTAKTHBIE METOABI KOHTPOJIS TEMITEpaTypsl», «BnusHue nedexToB Ha Gu3nIeckre CBONCTBA KPH-
CTaJUIOBY, «OKunkue kpuctamishy, «[11a3ma — geTBepToe cocTosHUE BemecTBay, «[IprMeHeHne KUIKAX KPUCTAIIIOB B IPOMBIIIICH-
HOCTHY, «IIpoOaeMbl 3K0IOTHH, CBA3aHHBIE C NCTIOIF30BAaHHUEM TEIUTOBBIX MAIINHY, «DH3MUECKHe CBOIICTBAa aTMOC(EPHI»;
- permenne 3anad 1mo reMaMm «OcHoBEI MK Ty, «I"a30BbIe 3aKOHBI»
Tema 2.2. Codeparcanue yuebHo2o mamepuana: 0,5
TepMoanHaMuka BuyTpeHnss saeprus (OCHOBHBIE MOHATHS, CYIIIHOCTHBIC XapaKTepPUCTHKH). PaboTa u TermmiooTaaya Kak cocoObl MI3MEHEHUSI BHYTPEH-
Hel >Hepruu (OCHOBHBIC MOHATHS, CYIIHOCTHBIE XapaKTepHUCTHKH). [IepBEIif 3aK0OH TePMOJMHAMUKN (OCHOBHBIE MOHSTHS, CYIIIHOCTHBIC
XapaKTepUCTHUKH). TeIuIoOBbIe MAITIHEI ¥ X IPUMECHEHHE.
Konmponvnas paboma: 0,5
- peumrenue 3axa4 1o ociobam MKT, Ha mpuMeHeHne ra30BbIX 3aKOHOB, HA PABHOYCKOPEHHOE JIBIKEHHE
CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 0,5
- MOIrOTOBUTH coobmieHus mo temMam «OcHoBsl MKT», «I"a30BbIC 3aKOHBD)
Pa3gen 3. OcHOBBI 2JIEKTPOAUHAMHKHI
Tema 3.1. Codeporcanue yuebHo2o mamepuana: 1
DJIeKTPOCTATUKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIE TOHSTHA, CYINTHOCTHBIE XapaKTEPHUCTHKH). DICKTPUIECKUH 3apsy (OCHOBHBIC MOHATHS,
CYITHOCTHBIE XapaKTEPHUCTHKH). 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsna. 3akoH KymoHa. DieKkTpocTaTHIecKoe 1mojie, €r0 OCHOBHBIE
XapAKTEPUCTHKH U CBSI3b MEIKIY HHMHU.
CamocTosiTeJibHasi padoTa 00yJarouuxcs: 0,5
- U3YYCHUE JICKIIMOHHOTO MaTEpHaIIa;
- pemieHue 3a1a4 Ha 3akoH Kynona
Tema 3.2. Codeporcanue yuebHo20 mamepuana: 1
HocTossHHBIH TOK ITocToSsIHHBIN AMEKTPUYCCKUIT TOK (OCHOBHBIC MOHATHUS, CYIIHOCTHBIC XapakTepucTuku). Culla TOKa, HaNpsDKEHUE, YICKTPHYECKOE CO-
MPOTHBIICHHE (OCHOBHBIC OHSATHS, CYITHOCTHBIC XapaKTePUCTHKH). 3akoH OMa Ui ydacTKa 3JIEKTPHYCSCKOH IICTH.
IIpakTuyeckas padora: 1
- JlabopaTopHnas pabota: Ne3 «M3ydenue 3akona Oma. [TapayienpHOE U TOCIE0BATEIILHOE COSAMHEHIE IPOBOTHIUKOBY
CamocrosTeabHast padoTa 00y4aOINXCH: 1
- MOJITOTOBKA coo0meHus o TemaM «Bemukue pusnkm», «[IoCTOSHHBIN U IEpEMEHHBINH TOK», «OTKPBITHE YJICKTPUUECKOTO TOKAY
Tema 3.3. Codeporcanue yuebHo20 mamepuana: L5
MarHuTHOe ToJje MarHuTHOE T0JIe U €r0 OCHOBHBIC XapaKTePUCTHKH. [[eWiCTBUE MArHUTHOTO IMOJISl HAa MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DJIEKTPOABH-
rareib. SIBICHHE 3JICKTPOMArHUTHOW UHIYKIMH (OCHOBHBIC TIOHSTHS, CYIIIHOCTHBIC XaPaKTCPUCTUKH).
MpakTuyeckas padora: 0,5

- pC€IICHUEC 3a1a4 110 TEMC <<3H€KTp0MaFHeTI/I3M»
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CamocrosTe/ibHasi padoTa 00y4arouuxcs:
- MOITOTOBKA COOOIICHUS MO TeME «AKYCTHYECKIE CBOWCTBA ITOTYIIPOBOAHUKOBY, « BHITONSpHBIE TpaH3UCTOPEI», «BUIBI dNIeKTpHde-

CKUX Pa3psIoB. DIEKTpHUIECKIE pa3psIpl Ha CITy:kOe denmoBekay, «3akoHsl Kupxroda ms snexTpudeckoil nenm», «lcmonp3oBanue
3JIEKTPOIHEPTUH B TPAHCIIOPTE», «MOIHNS — Ta30BbIM pa3psA B MIPUPOIHBIX yCIOBUAXY», «OTKPHITHE U IPUMEHEHNE BRICOKOTEMITEpa-
TYpHOH CBEPXIIPOBOIANMOCTIY, «[lepeMeHHBIH AIeKTpUIeCKUI TOK U €T0 IpuMeHeHne», «[10IyrpoBOTHUKOBEIE TATYUKU TEMIIEpaTy-
po», «[Ipupona GpeppomaraeTusmay, « IKOJIOTHYSCKUE TPOOIEMBI M BO3MOKHBIC ITYTH UX PEIICHHUS», « DICKTPHYCCTBO B )KUBBIX Opra-
HU3MaX»;

- U3y4Y€eHHE JIEKLIMOHHOTO MaTepuana

Pasnen 4. Kojie6anusi 1 BOJTHBI

Tema 4.1. Cooepoicanue yuebnoco mamepuana.: 0,5
Mexanndeckue Kosieda- | Cobomnbie KoebaHus. (OCHOBHBIC TIOHATHSA, CYIIHOCTHBIE XapakTepucTuku) [leproa, dacToTa u aMIumTyaa Konebanuii. 'apmonmnye-

HHUS U BOJIHBI ckue KojeOaHusi (OCHOBHBIC IMOHSTHS, CYIIHOCTHBIC XapaKTEPUCTUKH). MeXaHUUeCKUe BOJHBI M UX BHJBI. 3BYKOBBIC BOJHEIL. YIJIBTpa-
3BYKOBBIC BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIH30BAHUE B MEAUIIMHE U TCXHHKE.
IIpakTuyeckas padora: L5
- JJabopaTopHas padora: Ne4 «M3ydeHue kojieOaHwii HUTSHOTO MasTHUKAY;
- pelleHue 3a1a4 Ha KOJICOAHNE HUTSHOTO M MIPYKHUHHOT'O MasiTHUKA
CamocrosTeabHast padoTa 00y4aOIUXCH: 1
- U3YYCHUE JICKIIMOHHOTO MaTEpUaIIa;
- MOATOTOBKA coobmieHmit «KpuBbie paBHOI IPOMKOCTH, 3aK0H Bebepa-Dexnepay, «Pu3nka U My3bIKay, «YIbTPa3ByK (TOIydeHHE,
CBOWCTBA, MPUMCHCHHUE)

Tema 4.2. Codeporcanue yuebHo20 mamepuana: 0,5
DaekTpoMarHuTHbie KO- | CBOOOIHBIC JIEKTPOMArHUTHBIE KOJieOaHusl (OCHOBHBIC MOHATHS, CYLITHOCTHBIE XapakTepucTuku). KosebaTenbHbI KOHTYp (OCHOBHBIE
Je0anus ¥ BOJIHbIL. CBe- | TMOHSATHS, CYITHOCTHBIC XapaKTEPUCTHKH). DJICKTPOMATHUTHOE 10Jie (OCHOBHBIC TOHSTHS, CYIIHOCTHBIC XapaKTEPUCTUKH). DIIEKTPOMAr-

TOBbIE BOJHBI. JINH3BI HUTHBIC BOJIHBI (OCHOBHBIC MOHSATHS, CYIIIHOCTHBIC XapaKTepucTUKU). CKOPOCTh IEKTPOMATHUTHBIX BOJH. Pa3BuTHE mpeicTaBlieHUi O
MPHUPOJIC CBETA. 3aKOHBI OTPAKCHHUS U MpesIoMIIcHUS cBeTa. JInH3pl. DopMyiia TOHKOU JIMH3EL.
MpakTuyeckas padora: 0,5
- JTabopatopnas padora Ne5S. «3ydyenue hopmyIibl TOHKOH JIMH3BI»;
- peleHue 3a7a4 Ha (OPMYITy TOHKOM JIMH3EI U ()OPMYITY YBEIHYCHHUS
CamocrosiTeibHAsI padoTa 00yYAKOIIHXCS: 0,5
- MOATOTOBKA coobmeHus o Temam «Doroanmapaty, «JIuusey, «[Ipuniun [olirerncay, «YpaBHeHus MakcBemiay, «DoTodIeMeHThI»,
«CoBpeMeHHBIE CPEICTBA CBSI3M», «CBET — AIIEKTpOMarHUTHAs BoJTHa», «COBpEeMEHHAs CITlyTHUKOBAS CBSI3b)
Pa3nen 5. DjieMeHTbl KBAHTOBOMH (GU3UKH U TEOPUH OTHOCUTETbHOCTH
Tema 5.1. Coodeporcanue yuebHo20 mamepuana: 2
DaeMeHnThl KBaHTOBOM | KBaHTOBBIC cBOVicTBa cBeTa. KBaHTOBAs runoresa [lnanka. @orosnekrpudeckuii 3@ dekt (0OCHOBHBIC MOHSATHUS, CYIHOCTHBIC XapaKTepU-
(3K ¥ Teopun oTHO- | cTHKH). Pu3MKa aToMa (OCHOBHBIC TOHATHS, CYIIHOCTHBIE XapaKTepuCTHKH). Momenu crpoerns aroma. Omeit Pesepdopaa. dusmka
CHTEJILHOCTH aTOMHOTO S1Ipa W 3JeMeHTapHBIX JacTui. COCTaB M CTPOCHHE aTOMHOTO sapa. PaanoakTHBHOCTH (OCHOBHBIC MOHSATHS, CYIIHOCTHBIC
XapaKTepUCTHUKH). PaanoakTHBHBIE H3TyUeHHS W WX BO3JIEHCTBHE Ha )KUBBIC OpTraHU3MEI. M3ydeHne u crieKTphl (BUABI H3ITyYeHHH, UC-
TOYHHKH CBETA, CIEKTPHl W WX BHIBI, CIIEKTPAJIBHBIN aHANN3). DIEMEHTH TEOPHH OTHOCHTENBHOCTH (3aKOHBI 3JCKTPOIUHAMUKH U
MPUHITAIT OTHOCHUTEIFHOCTH, ITOCTYATHl TEOPUH OTHOCHTEIBHOCTH, PENIATUBICTCKAS TUHAMUKA, CBSI3b MEXKIY MacCO U SHEPTHei).
L5

IpakTHueckasi pagora:
- pemenwe 3anad mo CTO;
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- U3y4YCHUC JICKIITUOHHOI'O MaTepurajia

CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 2
- IOATOTOBKA COOOIICHUs 0 TeMaM «Bo3aelcTBIE panou3TydeHus», KATOMHBIN peakTopy, «SnaepHas sHepretuka B Hukeropoackoi
obmactu», «YIpaBiIsseMblid TEPMOSIICPHBIA CHHTE3Y», «YCKOPHUTEH 3apsDKEHHBIX YacTUI, «AJBTCPHATUBHAS YHEPreTUKA», «ATOMHAs
¢uznka. M3oromnsl. IlpuMeHeHNne painOAKTHBHBIX H30TOIIOBY
KonTpoabHas padora: 0,5
- pemenue 3agad Ha CTO, konebanus, 3akoH OMa u 3axkoH KynoHa, michMeHHBIN OTBET Ha Bompockl mo TeMaM «Iloctymater CTOw»,
«OnexrpomarHeTn3my, «Konebanus u BomHb, «KBaHTOBasI hrzmkay
HTOro koJu4ecTBo 4acoB ayIMTOPHOM M CAMOCTOATEILHOI padoTnl | 20+10
BUOJOI' U1
Pa3nen 5. BuoJorusi — COBOKYMHOCTh HAYK O sKMBOM NpHUpoOJeE.
Tema 5.1. Cooeporcarue yuedHo2o mamepuana: 2
“KuBasi npupoaa kak YKuBas npupona (OCHOBHBIC MOHSITHS, CYIIIHOCTHBIC XapAKTEPUCTUKH ). METOIbI UCCIICAOBAHMSI KUBOM MpUpobl. ONpeeieHUue KU3HH.
00beKT u3yyeHus 0M0J10- | YPOBHM OpraHU3aINN )KUBOM MaTepuH (OCHOBHEIE MTOHATHS, CYITHOCTHBIE XapaKTCPUCTHKH).
ruu. Konmponvnasa paboma: tema 5.1: 1

BerInoTHEHNE MUCBMEHHBIX OTBETOB Ha BOTIPOCHI 10 pasjeny: «XKuBasi mpupoja Kak 00BeKT u3y4eHus Ouonorumy. [IpuMepHbie Bompo-
cbl: «OCHOBHEBIC IPHU3HAKH KHUBOT0»; «[IoueMy )KHMBBIC OPTraHU3MbI CYMTAIOT OTKPBITHIMH CUCTEMaMU?y.
CamocrosiTesibHAsI pa60oTa 00y4AIOIIUXCS: 1,5
- OTBETUTH Ha BOIIPOCHL: «KaKue KpuTepuy JIexaT B OCHOBE BBIJICIICHHUS Pa3IMIHBIX YPOBHEH OpraHU3alnH KUBOTO?»;
«ITovyeMy XKHMBBIC OPTaHU3MBI CYUTAIOTCS OTKPBITHIMH CUCTEMaMU?»;
-TIOBTOPEHHNE MPONHAECHHOTO MaTepHaa;
- paboTa Co CIPaBOYHO JUTEPATYPOH U HOATOTOBKH K KOHTPOJIBEHOH padoTe.

Tema 5.2. Cooeporcarue yuebHo2o mamepuaia: 6

Kierka. OCHOBHBIC TIOJIOKEHUS KIETOYHOU Teopuu. KieTka — cTpyKTypHO-(QYHKIIMOHAIBHAS enuHuna ku3Hu. CTpoeHue KieTku. OCHOBHBIC
CTPYKTYpHBIC KOMIIOHEHTHI KJIeTKH. Kietounoe siapo u ero ¢pyHkunu. CTpyKTypa ¥ QYHKIIHH XPOMOCOM. AyTOCOMBI U TTOJIOBBIE XPOMO-
coMmbl. bronornueckoe 3HaUeHHE XUMHYCCKUX 3JICMEHTOB. HeopraHndyeckue U opraHmdecKre BEIIeCTBa B cocTaBe KIeTOK. CTpocHHe
HYKJIEOTHIOB M CTpyKTypa nosmaykineotuaubix neneid JJHK u PHK, u AT®. Bupycs! u 6akreprodaru. Bupycs! — Bo3Oyautenn us-
(heKIMMOHHBIX 3a00JIeBaHU, TOHATHE 00 OHKOBUPYCaX.
KouTpoabHas pabdora: Tema 5.2: 1
BerInoTHEeHNE MUCBMEHHBIX OTBETOB Ha BOTIPOCHI 1o pazaeny: «Knerkay. [IpuMepnbie Bonpockl: «To sSBISETCS MOHOMEPOM HYKIICHHO-
BBIX KHUCJIOT?»; «Y CTAHOBUTE COOTBETCTBUE MEXJIY OPTaHOMIAMH M UX XapaKTEPHBIMH OCOOCHHOCTSIMEY.
CamocrosiTesibHAsE paboTa 00y4AIOIIUXCS: 3,5

- TOKa3aTh, 4TO KJIETKA SBJIACTCS CTPYKTYPHOH M (HYHKIIMOHAIBHOMN €TMHUIICH )KUBON MaTepuu;
- cpaBauTh Mosiekynbsl JIHK u PHK (naiiti cxoncTsa u pazinnyus);

- TOCTPOHTH BTOPYIO 1ienh GpparmenTa nernu JITHK, koTopas nMeeT ClieyroImuii CoCTaB:
-A-T-A-T-T-II-A-T'-A-;

-TIOBTOPEHKE TIPOUJIEHHOr0 MaTepHuaa,

- paboTa Co CIPaBOYHBIM MaTEPUAIOM UL HOATOTOBKH K KOHTPOJIGHOH padoTe.
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Tema 5.3.
Opranusm.

Cooeporcarue yuedbHo2o mamepuaia:

Oprannsm — enuHoe menoe. OOMEH BEIECTB M SHEPTHEH ¢ OKpykarotei cpenoi. CrtocoOHOCTh K cCaMOBOCTIPOM3BEACHUIO. JleneHue
KJIETKH — OCHOBA POCTA, Pa3BUTHA U pa3MHOKCHHS OPTaHU3MOB.. becronoe u monoBoe pa3sMHOXKEHHE OpraHn3MoB. OIUIOTOTBOPEHHE.
Ero 6uonoruyeckoe 3HaucHue. [loHATHE 00 MHIUBUIYATFHOM, SMOPHOHAIEHOM U IIOCTIMOPUOHAIEHOM pa3BUTHU. [IpencTaBieHus o
HACJICACTBEHHOCTH Y M3MEHYMBOCTH. | eHeTHYecKast TCPMHUHOJIOTHS M CHMBOJINKA. 3aKOHOMEPHOCTH HacyenoBaHus. HacnenoBanme
MIPU3HAKOB Yy deoBeka. CIeTIIeHHOE ¢ TI0JIOM HacieoBanue. HacnencTBeHHbIE 00I€3HH YeTIOBEKa, MX MPUYNHBI ¥ MPO(UITaKTHKA.
I'eHeTHueckue 3ak0HOMEpHOCTH M3MeHUnBoCTH. Kinaccupukarus gopm nsmenunBocty. [Ipenmer, 3a1auu 1 METOIBI CEICKIUU. Y YCHUE
H. 1. BaBuiioBa o meHTpax MHOT0OOpa3usl U MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHUH. BHOTEXHOJIOTHSA, €€ TOCTIKEHUS, TIePCIIEKTUBEI
pa3BUTHSL.

IIpakTHueckas padora:
3anganus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoaBaTelis):
- pelIeHHE 3IEMEHTApHBIX TEHETHUECKHX 3a/a4.

KounTtpoabHas padora:

- pelIeHue 3a1ay;

- Tema 5.3.

1.Penrenne B MMCbMEHHOM BHUJE TEHETHUECKHX 3a1ad. [IpuMepHbIe 3amaun: «JIBe YepHbIe CAMKH MBI CKPEITHUBAIOTCS C KOPUIHEBBHIM
camuowm. [lepBasi camka B HECKOJIbKMX TToMeTax Jana 19 yepHbiX U 17 KOpUYHEBBIX IOTOMKOB, a BTOpasi - 35 YepHbIX MOTOMKOB. Omnpe-
JIeIUTh TeHOTHUIIBI POJUTENIEH U TOTOMKOB?»; «PeriecCUBHBIN I'eH JalbTOHIU3Ma HaXOAUThCs B X-xpomocome. OTell AeBYLIKU CTpajaeT

JaTbTOHU3MOM, TOTJIa KaK MaTh M BCE €€ MPEIIKH Pa3INdaloT I[BeTa HOPMaIBbHO. J[eByIIKa BEIXOIUT 3aMyK 3a 3I0POBOTO FOHOITY. UTO

MO’KHO CKa3aTb 00 UX ITIOTOMCTBE?».

2 BrInonHeHne NTUCbMEHHBIX OTBETOB Ha BOMPOCHI 10 pasneny:. «Opranuzmy». [IlpumepHsie Bonpockl: «KakoBa npupoia TeHHbIX MyTa-

LA ¥ MEXaHM3M UX MPOsBICHHY, «HTO Takoe reH?».

CamMocrosiTe1bHast padoTa 00y4arouXCs:

- BBIJICJIUTH TPYIIIBI PEaKIuil B 0OMEHE BEIIECTB;

- IPUBECTH MPUMEPHI Pa3HBIX BHIOB OECIIONIOTO Pa3sMHOKEHHS;

- CPaBHUTH MHUTO3 U MEHO03;

- ONPENIEIUTD Pa3INUUsl B CTPOCHUH KEHCKUX U MY>KCKHUX MOJIOBBIX KJIETOK;

- HAPUCOBATh CXEMY Mei03a y OpraHrn3mMa MY>KCKOTO T0Jia ¢ OAHOU Mapoil ayTOCOM U C Mapoi MOJIOBBIX XPOMOCOM;
- pelleHre TeHeTUYECKHX 3a/1aY;

- ONPENENUTD Pa3INUUsI MEXKAY TOUKOBBIMUA U XPOMOCOMHBIMU MYyTaLUsIMU;

- OBTOPEHHE MIPOHIEHHOTO MaTepHaa;

- paboTa CO CIIPaBOYHOM JUTEPATYpOH JUIS HOATOTOBKH K KOHTPOJILHOM paboTe.

Tema 5.4.
Bun.

Cooeporcarue yuedbHo2o mamepuaia:

DBOJIIOIIMOHHASL TEOPUS U €€ POJIb B (DOPMHUPOBAHUE COBPEMEHHOW €CTECTBEHHO - HAYYHOM KapTHHBI Mupa. Bun, ero kpurepuu. [omy-
JSIIHUSE KaK CTPYKTYPHAS SAWHUIA BHAA U BOMOINH. CHHTETHIECKAs TEOPHUS DBOIOINH. J[BIDKYIIHE CHITBI 9BOIOIMHA. Pe3ynpTaThl
sBosroluK. bronoruueckuii mporpecc u perpecc. ['MIOTe3bl MPOUCXOKACHHS KU3HH. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. DKOJIOT U~
yeckue (PaKTOPhI AHTPOTIOTEHE3a: YCIOKHEHUE MOMYIISIIUOHHOM CTPYKTYPhI BUJA, U3TOTOBIICHHUE OPYIUiA TPY/IA, IIEPEXOJI OT PaCTH-
TEBHOTO K CMEIIAHHOMY THITY TIHTaHWsI, HCTIOIb30BaHNe OTHsI. [10sSBIICHHE MBICIUTEIBHOMN U WICHOPA3IenbHO# peun. [IporcxoxaeHne
YeJIOBEUECKUX Pac.

IIpakTnyeckas padora:

3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoaBaTelis):
- aHAJIM3 U OLCHKA PAa3JIMYHBIX THIIOTE3 IPOUCXOXKICHUS KHI3HU;

- QaHAJIU3 U OLICHKA Pa3JIMYHbIX THIOTE3 MPOUCXOXKACHUS YeJIoBeKa

KonTponbnast pabora: Tema 5.4:
BrInoHeHNe MMCEMEHHBIX OTBETOB Ha BOIPOCHI 110 pasneny: «Bumy». [IpumepHsie Bonpockl: «IIpeanocsuiku BOSHUKHOBEHHS JKU3HNY;
«buonornyeckas BOJIIOLHUSY.

CamocTosiTeJibHAsE pa00Ta 00y4AIOIIUXCS:
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-00BSACHHUTBH CXOJICTBO PAHHUX CTaUi SMOPHOHAILHOTO PA3BUTHUS JKUBOTHBIX;

- TOSICHUTB, TTOYEMY TTOMYJISIIHS CIUTACTCS SJIEMEHTAPHOW €AMHUIICH HBOJIOIHM;

- IPUBECTH MPUMEPHI CE30HHBIX U3MCHCHHUI PACTCHUMN M XKHUBOTHBIX U Ha3BaTh BHCIHUC CUTHAJIBI HACTYIUICHUS 3TUX U3MCHCHUM;
- CPaBHUTH pa3In4YHBIC POPMBI 0TOOPA U BBIICIUTH YSPTHI CXOJCTBA U Pa3ITHYHS;

- OTIPEMICITUTD PA3IMYNS ITyTeH YBOJIOIMA YEJI0BEKA U IPYTUX KUBOTHBIX;

- IOBTOPEHHUE MPOIIEHHOT0 MaTepuaa;

- paboTa CO CIPaBOYHBIM MATEPUAIOM JUIS OJArOTOBKH K KOHTPOJIBHOM padoTe.

Tema 5.5.
JKOCHCTEMBI.

Cooeporcarue yuedHo2o mamepuana:

[IpenMer u 3aa9n IKOJIOTUU: yIEHHE 00 IKOJOTHIECKUX 00 IKOIOTHUECKHX (PaKTopax, ydeHHE O COOOIIEeCTBaX OPTaHU3MOB, YICHHE O
ouochepe. Dxomornieckue PakTopbl, 0COOCHHOCTH X BO3JCHCTBHS. DKOJOTHYECKAs XapaKTepucTuka Buaa. [lorsatne o6 sxosornde-
ckmx cuctemax. llermn mutanus. buoreonenos kak skocuctema. brochepa — rmodanpHast skocuctema. Yuenne B. M. Bepranckoro o
6nocdepe. bruomacca. buomornaeckuit kpyroBopot. OCHOBHBIE HalIpaBJICHHUS BO3AEHCTBUS YeioBeka Ha onocdepy. Tpancdopmarust
€CTECTBEHHBIX IKOJIOTHUECKUX crcTeM. OcOOEHHOCTH arpOIKOCHCTEM.

IIpakTuyeckas padora:

3amanus o GoOpMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPENOIaBaTENs):

- COCTaBJICHHE CXEM Iepeiadu ¥ SHEePTUH (IIeTel TUTaHusl);

- aHaJU3 M OICHKA MOCIEICTBIIA COOCTBEHHOW AEATEIEHOCTH B OKPYXKAFOIIeH cpere,
- 00CyXIeHHe TII0O0ATLHBIX YKOJOTHISCKUX MPOOJIEM 1 TTyTeH UX PEIICHUSI.

IIpakTHyeckas padora:
OKcKypens Ha TeMy: «EcTecTBEHHbBIE W ICKYCCTBEHHBIE YKOCHCTEMBI».

Komnpomssmaa ppedera: Temas.s: |

BrImoHeHNe MMCHEMEHHBIX OTBETOB Ha BOIIPOCH 10 pa3ziely: «OKocHCTeMbl». [IpumepHsbIe BOMPOCH: «Cpenbl KI3HH OPTaHUIMOBY;
«BnusiHUE IPUPOJIBI HA YESTIOBEKAY.

CaMocrosiTe1bHast padoTa 00y4aroIHXCs:

- IPUBECTH IIPUMEPBI OMOTHYECKUX ¥ AOMOTHYECKHX (DAaKTOPOB;

- IPUBECTH IIPUMEPHI BUOB, BCTpedaromuxcst B Hmkeropoackoi 061acTy, co cTaOMIbHBIM U HECTAOMIBHBIM THUIIOM JWHAMUKH TIOITY-
TSN,

- IOBTOPEHHUE POHAEHHOTO MaTepHaa;

- paboTa co CIIpaBOYHBIM MATEPUAJIOM I HOATOTOBKU K KOHTPOJIBHOH padoTe.

Juppepenyuposannviii 3auem: OTBET Ha OJIMH BOTIPOC M3 CIHCKA MPUMEPHBIX BOMIPOCOB s TP PepeHITNPOBAHHOTO 3a4eTa.

Oo0s3aTesIbHAs AyANTOPHAS YUeOHasi HArpy3Ka 00y4aromerocs

72

CamocTosiTeJIbHAsI pa6oTa 00y4alonIerocs

36

MaxkcumasibHas yueOHasi HArpy3Ka

108

JI71s XapaKTepUCTUKU YPOBHS OCBOCHHS Y4eOHOT0 MaTepralia UCIONIb3YIOTCS Cleaylole 0003HaYeHUS:

1. — 03HaKOMUTENBHBIN (y3HaBaHHE PaHee U3YUCHHBIX 00bEKTOB, CBOICTB);

2. — penpoAyKTHUBHBIHN (BBIIOJIHEHUE ACITEILHOCTU IO 00pa3ily, MHCTPYKLUU WM MO/ PYKOBOACTBOM)

3. — IPOIYKTUBHBIN (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBITIOTHEHUE JIEATEIIHPHOCTH, PEIICHHE TPOOIEMHBIX 3a]1a4)
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3. YCJIOBUS PEAJIN3AIIUU PABOYEN ITPOI'PAMMBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus yqeOHON AMCUUIUIMHBI TPEOYET HAMUYUS yueOHOro KabuHeTa.
O6opynoBaHue yueOHOTO KaOHWHETA:
- MOCQ/IOYHBIE MECTA MO KOJIUYECTBY 00 yUaIOIIUXCS;
- paboyee MecTO Mpeno1aBaTes;
- JIOCKa;
- KOMIUIEKT y4eOHO-HArIsIHbIX Tocoomii « Xumusy», «buonorusy, «Ou3znka.
- CTaTUCTUYECKHE, TMHAMHYECKHUE U JIEMOHCTPAIlMOHHBIC MOICIH;
TexHuueckue cpeacTBa 00ydeHHUs:
- TeneBu3op ¢ MPOUTPHIBAIOIINM YCTPOHUCTBOM (IBI-TLICEPOM HIIM HOT-OYKOM), TIO3BOJISIOIIUM
BOCITPOM3BEICHUE YI€OHBIX (PMIHMOB B IIM(DPOBOM BapHaHTE.

3.2. UnopmannonHoe odecneyeHne 00y4eHus

Ilepedyenb pexomMeHayeMbIX YueOHbIX H31aHuil, IHTepHeT-pecypcoB, J0NOTHUTEILHON JH-
TepaTypsbl
OcHOBHbIE MICTOYHHUKH:

1. F'openoB A.A. EcrectBo3nanue. YueoHoe mocooue st CI1O. Mocksa. FOpaiit. 2021r. O6p.
miatdopma urait.ru lorosop ¢ OO0 «DnekTpoHHOE U31aTeabCTBO FOpalTy» , MpeaocTaBIsio-
HIei JOCTyM K y4eOHOH uTeparype mo o0meodpa3oBaTeIbHBIM U 00IIeNPO(GUIBLHBIM JUCIIH-
TUTHHAM.

2. buonorus. Yueonuk u npaktukym 1yt CIIO. Ilox penakuueit B.H. Spsiruna. Mocksa.
FOpaiit. 2021r. O6p. mnatdopma urait.ru JoroBop ¢ OO0 «DyeKTpOHHOE U3/1aTETHLCTBO
IOpaiit» , mpexocTaBisionel JoCcTyn K y4eOHOM uTeparype 1no oomeodpazoBaTeIbHbIM H 00-
HIENPOPHIBHBIM TUCHUTUIMHAM.

3. 1.B.A¢unorenos, A.B.bookos, B.A.ITonkoB. Xumus. Yuedbuuk u npaktukym s CIIO.
Mockasa. FOpaiit. 20211. O6p. miardopma urait.ru Jloropop ¢ OOO IOpaiit , mpenocTaBistomei
JOCTYT K Y4eOHOU IuTeparype mo 001meo0pa3oBaTeIbHBIM U 00IEenpO(GUILHBIM JUCITHILTHHAM.
4. B.B.Ceupunos, E.N.CeupunoBa EcrecrBo3nanue. Yueonoe nocodue mist CI1O. Mocksa.
IOpaiit. 2021r. O6p. mnardopma urait.ru JloroBop ¢ OO0 «DneKTpOHHOE HU3AATETHCTBO
FOpaiity» , mpenocTapstomen JoCTyn K y4eOHOU JTUTEpaType 1Mo 001eo0pa3oBaTeIbHBIM U 00-
HIePOQPIIBHBIM TUCITUTUTMHAM.

5. B.B. CypuxoB EctecTBo3nanme: ¢pusnka. Yauednoe nocodue ais CI10O. Mocksa. FOpaiir.
2021r. O6p. mnardopma urait.ru Jorosop ¢ OO0 «InekTpoHHOE U3aaTenbcTBO FOpaitTy ,
MIPEIOCTABIISAIONICH TOCTYIT K y4eOHOM IuTepaType 1o ob1ieo0pa3oBaTeIbHbIM U O0IIETPO-
(UITBHBIM TUCIIUTIIIMHAM.

6. E..Tynmukun. Xumusi, yacts 1. OOmas u Heopranndeckas xumus. YueOHuk st CITO.
Mockaa. FOpaiit. 2021r. O6p. mnardopma urait.ru JloroBop ¢ OO0 «DneKTpoHHOE U3AaTeIh-
ctBO FOpaiiT» , mpegocTaBisitonIeii J0CTYN K y4eOHOM TuTepaType 1mo o01ieo0pa3oBaTeIbHbBIM U
o01IenpoGUITHHBIM TUCIUTIIHAM.

7. I'.I1.Otrouikmit EcrectBo3nanue. Yueonuk u npaktukyM st CI1O. Mockga. FOpaiit. 2021r.
O6p. mnardopma urait.ru JoroBop ¢ OO0 «DnekTpoHHOE U31aTenbcTBO FOpaiT» , mpenocTas-
JISIOIIEH TOCTYI K Y4eOHOM JTUTepaType Mo 001eo0pa3oBaTeIbHBIM U 00IIEeTPO(UIBLHBIM JIHC-
[UTUTHHAM.

8. H.I1.Kanamuaukos, C.E.MypaBréB ®usuka B 2 yactsax. Yacts 1. Mocksa. FOpaiit. 20211. O6p.
iatgdopma urait.ru Jloroop ¢ OO0 «3OnekTpoHHOE U3aaTeascTBO FOpaifT» , mpenocTaBisio-
e TOCTyM K yu4eOHO# JIuTepaType mo o01ieo0pa3oBaTeIbHBIM U 00menpOQIIBHBIM JTUCITH-
TUTHHAM.

9. H.I1.Kanmamnukos, C.E.MypaBbéB ®@usuka B 2 yactsax. Yacte 2. Mocksa. FOpaiit. 2021r.
O6p. mnardopma urait.ru JoroBop ¢ OO0 «DnekTpoHHOE U31aTenbcTBO FOpaiT» , mpenocTas-
JSIOIIEH TOCTYI K Y4eOHOM JTUTepaType Mo 001eo0pa3oBaTeIbHBIM U 00IIEeTPOGUIBLHBIM JIHC-
[UTUTHHAM.

20



JlonoJHUTEIbHbIEe HCTOYHHKH:
1. 'abpuensn O.C., OctpoymoB W.T'., ITypsimesa H.C. u ap. EctectBo3znanue. ba3zoslit ypo-
BeHb. 10 k1. M.: [Ipoda, 2013.
2. I'abpuensn O.C., OctpoymoB W.T'., ITypsimesa H.C. u ap. EctectBo3nanue. ba3zoslit ypo-
BeHb. 11 k1. M.: [Ipoda, 2013.
3.bensieB JI.K. buonorus. O6mias 6uonorus. 10-11 xnaccel. YueOuuk. ba3zoBsiii ypoBeHb. M.
IIpocsemenue, 2013.
HNuTepHeT-pecypcen:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. htm1 (31eKTpoHHBIN XypHaNT «XUMUKH U XU-
MUS).
www. chemi. wallst. Ru (Xumus. OOpazoBaTenbHBIN CANT TSI IKOJTHHUKOB).
www. chem. mzu. su (OnekTpoHHas OUOINOTEKA IO XUMHUH).
www. hvsh. ru OKypnan «Xumus B mkose»).
www. hij. ku (kypHanT «XUMHS U )KU3HBY).
www. biology. asvu. ru (Bcs 6uomnorusi. CoBpeMeHHasi OHOJIOTHS, CTAaThH, HO-
BOCTH, OMOIMOTEKA).
8. www. window. edu. ru.windou (EnuHoe okHO pocTyma k 00pa3oBaTelbHBIM pecypcam
HNuTepHeTa o OMOJIOTHH).
9. www. interneturok. ru («Buneoypoku no npeameram UIKOJbHOU MPOTPAMMBD».
10. www. class-fizika. narod. ru («Knacc!nas qocka aiist m0003HATETBHBIXY).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHIX).
12. www. interneturok. ru («Bumeoypoku mo npeameTam mKOJIbHONU TPOTPaMMBI»).
13. http://fizika.spc3.edusite.ru/p19aal .html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

NowvkEwWw

HAT'JISIIHBIE IIOCOBUSI

1.Kommiekt Tabmui. buonorus. 10-11 kmaccel. [utonorus. I'eneruka. Cenexnus (12 ta0muir).
2.Kommekt tabsmi. buonorus. 10-11 knaccsl. DBomononnoe yuenue (10 tabmmi).

3. Kommutekt tabmui. Xumus. Ctpoenue Bemectsa (10 tadmir).

4. Harnsmaoe mocobue. CTpOCHHUE COTHEYHOM CUCTEMBI.

5. HarnsgHo-paznatounoe nocodue. TepmoanHamuka.

6. Harmsimao-pa3natounoe nocobue. Kunemarunka.

7. HarnsigHo-pa3aarodnoe mocobue. MarHuTHoe mosie. DIeKTPOMarHuTHAS HHIYKITUS.
8. HarnmsmHo-pa3gaTounoe nocooue. Mexanndeckue KoiaeOaHus U BOJIHBI.

9. HarnsgHo-pa3garoynoe nocodue. DIeKTPOMAarHUTHBIE KOJICOAHHS U BOJTHEI.

10. Harnsamao-pa3aarounoe nocoowue. [leproandeckas cucteMa XMMUYECKUX DJIEMEHTOB.

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YYEBHOM JUCIHUILIN-
HbI

KoHTpoJib 1 oueHKa pe3yabTaToB OCBOEHUS YUeOHOM AMCUMILIMHBI OCYIECTBISIETCS MPernoaa-
BaTeJIeM B TIPOIECCE MPOBEICHUS MPAKTHUECKHUX 3aHSATUI M CAMOCTOSTENILHBIX PaboT, TECTHPO-
BaHUs, a TAK)KE BHIMOJIHEHHS 00yJaroMMHCS WHINBUAYATbHBIX 3aJaHUH.

Pe3yabTaThl 00y4yeHust @DopMbI U METObI KOHTPOJISI U
(0oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS) OLIEHKHU Pe3yJIbTaTOB 00y4eHMsI

YMmenuns:
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B pe3yabrare ocBoenusi aucuuniaumubl OYILO7
EcrecTBO3HaHHE 00y4aOIIMIiCH JOJIKEH 3HATD:
3.1. OCHOBHBIE HaYKH O MIPUPOJIC, UX OOITHOCTh U OTJIH-

qus;

3.2. €CTECTBEHHOHAYYHBI METOJ TMO3HAHUS U €ro Cco-
CTaBJISIIOIINE, €AMHCTBO 3aKOHOB MPHUPOJs BO Bcenen-
HOI;

3.3. B3aMMOCBSI3b MEKJy HAyYHBIMHU OTKPBITHSIMHU U pa3-
BUTHEM TEXHUKU U TEXHOJIOTUH;

3.4. BKJIaJg BEIMKUX Y4YEHBIX B (POpPMHUpOBAHHE COBpE-
MEHHOM €CTECTBEHHOHAYYHOI KapTHUHBI MUPA;

B pe3yabTrare oOCBOCHHSI JAUCIHUIJIMHBI
OVIIL.07 EcrecrBo3HaHMe O00y4alIIMACH JT0JKEH
yMeTh:

V.1. OpueHTUPOBATHCSA B COBPEMEHHBIX HAayYHBIX
MOHITHUSX U MH(DOPMALIMK €CTECTBEHHOHAYYHOTO COJIEp-
KaHUS;

V.2, paboTaTh C eCTeCTBEHHOHAY4YHOI MH(OpMa-
LUEN: BIaIETh METO/IaMU TIOMCKA, BBIACISITH CMBICIIOBYIO
OCHOBY U OIICHUBATh I0CTOBEPHOCTh MH(OpMaLINK;

V.3, ucnonb3oBaTh €CTECTBEHHOHAYYHbIC 3HAHUS
B IIOBCEIHEBHOMN XKU3HU I 00ecIieyeHusI 0€30IacHOCTH
JKU3HEACITEIIbHOCTH, OXpaHbl 370POBbS, OKPY>KAIOIIEH
Cpelibl, SHEProcOepeKeHus;

B mporpammy yueOnoit mucumrmmasl OVYIL.07
EctecTBO3HAaHME BKJIIOYEHO COJIEp)KaHUE, HANPABIEHHOE
Ha  (QOopMHUpOBaHHWE Yy CTYISHTOB KOMIICTEHITHUH,
HEOOXOOMMBIX Id KadecTBeHHOro ocoenus OIIOIT
CIIO na 6a3e ocCHOBHOTO 00I1IeT0 00pa30BaHMUSL.

B pe3ynpTaTe OCBOEHMSI TUCLUIUIMHBI Y 00Y-
qarorerocss GOpMHUPYIOTCS CleAyromre oflue KoMie-
TeHnuu (OK):

OK 10. Vcnonb3oBath B podecCHOHATBHOIM j1esl-
TCJIIbHOCTHU YMCHUA U 3HAHUSA, ITOJTYUCHHBIC 06y‘-Ia}OH_II/IMI/IC$I B
X04€ OCBOCHUA y‘-Ie6HBIX npeaAMETOB B COOTBECTCTBUU C (1)6[[6—
paIBHBIM TOCYIapPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
CpemaHero o0IIero oopa3oBaHus.

BHCAYOAUTOPHAsA CaMOCTOATCIIbHAA

pabota,  KOHTpOJbHAA
NPAaKTHYECKHE 3aHITUS

paborta,

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIbHOCTHU CTYJIEHTOB (6.10-

KU «XUMHUA» 1 «bHoJornusy)

Conep:xxanue 00y4eHust XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH CTY-
JACHTOB (Ha ypOBHe Y4eOHBIX AeiicTBHI)
XUMUA
Bsenenue PackpsITHe BKI1aga XUMHYECKON KAPTUHBI MUPa B €AUHYIO

€CTECTBEHHO - HayUYHYIO KapTHHY MHUpa. XapaKTepuCTUKa
XUMHH KaK TPOU3BOUTEILHOM CUITBI 00IIECTBA.

Baxkueiinine XxuMudeckue moHsI-
TUA

YMeH#ue aTh onpenesieHue U ONepupoBaTh CICAYIOMUMHA
XUMHUYECKMMU MOHATHSAMH: «BEIIECTBOY, «XUMUUECKUI
AJIEMEHT», «aTOMY, «MOJICKYJIay, KAOH», «H30TOIBI», «XH-
MUYECKASI CBSI3bY, «IJIEKTPOOTPULIATEIIBHOCTDY, «BAJICHT-
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HOCTb), «CTETIEHb OKUCIICHUS», «KMOJIbY», «MOJIIpHAs Mac-
cay, «PacTBOPBI», «AIEKTPOJIUT U HEDJIEKTPOIIUTY, «JIEK-
TPOJIUTHYECKAs JUCCOLUAIUSA», KOKUCIUTENb U BOCCTAHO-
BUTEIbY, «OKUCIIEHUE U BOCCTAHOBIIEHUE), «CKOPOCTb XU-
MUYECKOU peaKkIuny, «XUMHUYECKOe paBHOBECHE», «(YHK-
[IUOHAIIbHAS TPYIINAY, A30MEPUSD.

Baxnelve BenecTsa U MaTepu-
aJIbI

XapakTeprucTHKa CTPOEHUSI aTOMOB U KPUCTAJJIOB M Ha 3TOU
OCHOBC — 06H_II/IX XMMHYECKUX CBOMCTB METAJJIOB U HEME-
TAJJIOB. XapaKTEPUCTHUKA COCTaBa, CTPOCHHUS], CBOMCTB, MO-
JIYUCHUS U ITPUMCHCHU BaXXHEHUININX HEMETAJIOB.
XapaKkTepucTUKa COCTaBa, CTPOCHUS U OOIIIUX CBOMCTB
BAKHEUIIINX KIJIACCOB HEOPTaHMYECKUX BEIIECTB.

Onucanue cocTaBa BAKHEHMIINX MPEACTaBUTENICH OpraHnye-
CKHX COSAMHCHMIA: METAHOJIa, 3TAHOJIA, CIIOKHBIX A(DUPOB,
YKUPOB, MbLJI, KAPOOHOBBIX KHCIIOT, MOHOCAXapUIOB, AUCA-
XapUJI0B, MOJIMCAXAPUIOB, AMUHOKHUCIIOT, OEITKOB, HCKYC-
CTBEHHBIX 1 CHHTETUYECKHUX MOJIMMEPOB.

XUMHYECKHUH SI3BIK U CUMBOJIMKA

Hcnonp3oBanue B yueOHOH U MPOheCCHOHABHON AEATeNb-
HOCTH XMMHYECKUX TEPMUHOB M CHMBOJIMKH.

HaspiBanue n3y4aeMbIX BELECTB 10 TPUBUAIBHOU WU
MEXIYHApOJAHON HOMEHKIIAType U OTPAXEHUE COCTaBa 3TUX
COCIMHEHUH C MOMOIIBI0 XMMUYECKUX (POPMYIL.

XUMHUYECKUE PeaKIuu

OO0BsicHEeHHE CYIITHOCTH XUMUYECKUX TporieccoB. Kiaccu-
UKy XUMHUYECKUX PEAKIUH 110 pa3IMyHbIM PU3HAKAM.

Xumuaeckast uHGopmanus

[IpoBeneHne caMOCTOSATEIBHOTO MTOMCKAa XUMUYECKON UH-
dbopMaIuu ¢ UCIOIb30BAHUEM PA3TMYHBIX UCTOYHUKOB
(Hay4yHO — OMYJISIPHBIX U3AaHUI, KOMIIBIOTEPHBIX 0a3 J1aH-
HBIX, PECYPCOB UHTEPHETA).

[TpodunsHOE U TpodeccuoHaTb-
HO 3HAUYMMOE COJICPIKAHHE

OObsicCHeHHE XUMHUYECKUX SIBJICHUN, TPOUCXOASIINX B IPU-
pone, ObITY.

CobuntoieHne NpaBuil SKOJIOTHYECKH TPAMOTHOTO TTOBE/Ie-
HUs B OKPYKAIOLIEH cpene.

O1ieHKa XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOLIEH Cpe/ibl Ha
OpTraHu3M YCJIOBCKA U APYTHUC KUBBIC OPraHU3MBbI.
Colmronenne mpaBui 0€30MacHOT0 OOPAIIEHUSI C TOPIOYUMH
U TOKCHUYECCKHUMHU BEUIECCTBAMHU

BHNOJIOI'UA

buosnorust — COBOKymHOCTh HayK
0 )KMBOH npupoze. MeToabl 1o-
3HAHUA B OUOJIOTUU.

3HAaKOMCTBO C OOBEKTaMH U3Yy4eHUs] OMOJIOTHH.
BrisiBienue ponu 6uosioruu B GOpMHUPOBAHUH COBPEMEH-
HOM €CTECTBEHHO — HAyYHOU KapTUHBI MUpa U IPaKTHYE-
CKOH JEeATENHLHOCTH JIIOJCH.

Knerka

3HAKOMCTBO C KJIETOYHOW T€OPUEN CTPOCHHSI OPraHU3MOB
[TonyuyeHue npeaCTaBICHUN O POJIM OPTaHUYECKUX U HEOP-
TaHMYECKUX BEIIECTB B KIIETKE.

YMeHue cpaBHUBATh CTPOCHUE KIIETOK PACTEHUN U KUBOT-
HBIX.

Opranuzm

3HaHUE OCHOBHBIX CIIOCOOOB Pa3MHOKEHUS OPraHU3MOB,
CTaJlnii OHTOT€HE3a Ha IPUMEPE YEIOBEKa.

3HaHME [IPUYNH, BBI3BIBAIOINX HAPYLIEHUS B Pa3BUTHH Op-
TraHU3Ma.

YMEHHE 1101b30BATHCS] TEHETUYECKONW TEPMUHOJIOTUEN U
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CHMBOJIMKOW U pelIaTh FTEHETUYECKHUE 3a1a4H.

3HaHue 0COOEHHOCTEN HACIIEACTBEHHON U HEHACIEACTBEH-
HOM M3MEHUYMBOCTU U UX OMOJIOTHYECKON POJIH B IBOJIIOIIUU
JKUBOTO.

Bun

YMeHne aHaTM3UPOBaTh U OIEHUBATh PA3JIMYHbIE TUITOTE3bI
HpOI/ICXO)I(,Z[GHI/I}I JK1U3HU Ha 3€MH€.

YMeHne mpoBOANTH ONMMMCAHUE 0COOEH OHOTO BHA 11O
MOP(}OIOTHUECKOMY KPUTEPHIO.

Pa3ButHe crmocoOOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBIC-
JI, JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3pEHHsI, BOCTIPH-
HUMAaTh W aHAJU3UPOBATh MHEHHE COOCCETHUKOB, TPU3HA-
Bas [IPaBO APYTOro 4ejIoBEKa Ha MHOE MHEHUE.

YMeH#ne T0Ka3bIBaTh POJACTBO YETOBEKA U MIICKOITUTAFO-
mux, OGH.IHOCTI: 148 paBeHCTBO YCJIIOBCUCCKUX pac.

DKOCUCTEMBI

3HaHHE OCHOBHBIX YKOJIOTHUECKUX (AaKTOPOB U UX BIIHSIHHE
Ha OpPTraHu3MBbl.

3HaHHUE OTIMYUTEIHHBIX MPU3HAKOB HCKYCCTBEHHBIX CO00-
IIECTB — arPO’IKOCUCTEM.

[TomyyeHne npeacTaBIeHHS O CXeMe IKOCUCTEM Ha IpuMepe
ouochepsl.

[TnanupoBanue cOOCTBEHHOM NEATENBHOCTH JUISL JOCTHIKE-
HUS IOCTaBJICHHBIX 1IeJIeH, OpraHu3alus CaMOKOHTPOJIS U
OLIEHKHU TIOJYYECHHBIX Pe3yJIbTaTOB.

OO0yueHne cOOJIIOACHUIO TTPaBUJI TIOBEACHUS B TIPUpOJE, Oe-
PEKHOMY OTHOILIECHUIO K OMOJOTHYECKIM 00beKTaM (pacre-
HUSIM U )KHBOTHBIM M X COOOIIECTBAM) U UX OXPaHe.

XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEBHOM JEATEJIBHOCTH CTY-

JAEHTOB (010 «®Pu3nukay).

Coaep:xkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB /1€ATEJIbHOCTH CTYAE€HTOB
(Ha ypoBHe yueOHBIX J1eiicTBHI)

Beeoenue. Mexanuka

Kunematuka

Pa3BuTHe crOCOOHOCTE SICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIO-
TUYeCKH OOOCHOBBIBATH CBOIO TOYKY 3PCHHS, BOCIPHHHMATH U
aHAJTM3UPOBATh MHEHUSI COOECEHUKOB, TIPU3HABAS TPABO JIPYTO-
ro 4eloBeKa Ha WHOoe MHeHue. [IpuBeneHre MPUMEPOB BIUSHUS
OTKPBITUH B (PM3UKE HA MPOTPECC B TEXHHUKE W TEXHOJOTHH IPO-
u3BojJcTBa. O3HAKOMIJIGHHE CO CIIOCOOaMU OMHMCAHUS MEXaHW4e-
CKOro JIBMIKECHHSI, OCHOBHOM 3ajgauell MexaHuku. M3ydenuwe oc-
HOBHBIX (DM3MUYECKUX BEIMYWH KMHEMATHUKH: MEPEMEIEHUs, CKO-
poctH, yckopeHus. HaOmoneHne OTHOCHUTEIFHOCTH MEXaHWde-
CKOTo JIBIKeHUs. DopMymupoBaHHE 3aKOHA CIOXKEHHUS CKOPO-
creid. MccnenoBanre paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO JBU-
KeHUs (Ha mpuMepe CBOOOJHOTO MAACHUS TEN) U PABHOMEPHOTO
JIBYDKEHUS TeJla M0 OKPYXXHOCTH. [ToHMMaHKMe cMBICIIa OCHOBHBIX
(GU3MYECKUX BEIWYNH, XapaKTePU3YIOIIUX PAaBHOMEPHOE JIBUIKE-
HUE TeJa TI0 OKPY)KHOCTH

JlmHaMuka

[Tonnmanue cMmbiciaa Takux (U3UUYECKUX MOJEJeH, Kak MaTepu-
aJbHAas TOYKa, MHEpUUAJIbHAs cucTema orcuera. Mamepenue mac-
Chl Tela pa3IMyHbIMH criocobamu. M3mepeHue cui B3anMoOel-
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CTBHUs TeJl. BrluncieHue 3HaueHus yCKOPEHHUsI TEJl MO U3BECTHBIM
3HAYCHUSIM JIEUCTBYIOLIUX CUJI U Macc Tell. YMEHHE pa3nudarh
CUILy TsDKECTH U Bec Tena. OObsCHEeHNE U MPUBEICHUE TPUMEPOB
SIBJICHUST HEBECOMOCTH. [IpuMeHeHue OCHOBHBIX MOHATHH, (op-
MYJI ¥ 3aKOHOB IMHAMUKH K PEIICHUIO 3a7a4

3aKOHBI COXpAaHEHUs B Me-
XaHUKE

OOBsicHEHHE PEaKTHBHOTO JBIKEHHS HA OCHOBE 3aKOHA COXpaHe-
Hus uMIynbca. [IpumeHeHne 3aKOHa COXpaHEHUs MMITYJIbCa JUIs
BBIYMCIICHHUS] U3MEHEHHUI CKOPOCTEH Tel IPU UX B3aUMOJCUCTBU-
AX. Beruncnenne paboThl CHII U U3MEHEHUs KMHETHUYECKOW SHep-
Uy Teja. BelunciieHre NOTEHIMAIbHOW 3HEPrUU TEl B IPaBUTA-
LUOHHOM I10J1€. XapaKTEpUCTUKA IPOU3BOIUTEIBHOCTH MAalIUH U
JBUTaTEJEe C UCIOJIb30BAHUEM MOHITHUS MOIIHOCTH

Ocnoewl

MONEKYAAPHOU U3UKU U MePMOOUHAMUKU

MonexkynsipHasi pu3uKa

DOpMyIMpPOBAHUE  OCHOBHBIX  IIOJIOXKCHUM  MOJIEKYJISIPHO-
KWHETHUYECKOW Teopuu. BrInosHeHne 3KCIEpUMEHTOB, CITyKaIlnX
000CHOBaHMEM MOJICKYJIIpHO-KMHETHYecKoi Teopuu. HaOmrone-
HUE OPOYHOBCKOTO JABWXEHUS WM siBIeHUs nuddysuun. Onpenene-
HHUE MapaMeTpOB BEIIECTBAa B ra3000pa3HOM COCTOSIHUU Ha OCHO-
BaHUM YPABHEHUS COCTOSIHMS MJealbHOro rasa. I[IpencraBnenue B
Bue TrpaduKa H30XOPHOTO, H300apHOTO M H30TEPMHUYECKOTO
MpOIECCOB. BbluncieHne cpeaHeil KMHETUYECKONW SHEPTrUM Terl-
JIOBOTO JIBM)KEHHS MOJIEKYJ MO M3BECTHOM TeMIeparype Bellle-
ctBa. Mi3MepeHue BIa)XHOCTH BO3AyXa

TepMmoguHamuka

3KCHepI/IMeHTaﬂbHOG HUCCICOOBAHUEC TCIIJIOBBIX CBOIICTB BCIIIC-
cTBa. Pacyer kosnyecTBa TEIUIOTHI, HEOOXOAMMOTO [UIsl OCY-
HIECTBJICHUS MpOIecca MPEBpallleHHs BEIIECTBA U3 OJHOTO arpe-
raTHOTO COCTOSIHUSI B Apyroe. Pacuer u3MeHEHHsT BHYTpEHHEU
SHECpPTUu TCII, pa6OTI>I U NCPCAAHHOTO KOJIMYCCTBA TCIJIOTHI Ha
OCHOBaHUU IMEPBOr0 3aKOHA TepMoauHAMUKU. OObsICHEHHE TIPUH-
OUIIOB I[eﬁCTBHH TCIIJIOBBIX MAalllUH

Ocno6bl I1eKmpoOuUHaAMUKU

DIEeKTpOCTaTUKA

Brruucnenue cuil B3auMOACHCTBUSA TOYEUHBIX AJIEKTPUUYECKUX 3a-
psanoB. Beruncienne HampsHKEHHOCTH M MOTEHLHMANa AJIEKTpUde-
CKOI'O MOJSI OJHOTO M HECKOJIbKMX TOYEUHBIX 3apsiaoB. M3mepe-
HUE Pa3HOCTH MOTeHUuanoB. lIpuBeneHue npumMepoB MpPOBOIHU-
KOB, JUAJIGKTPUKOB M KOHJEHcaTopoB. HalOmiomeHue sBieHUs
JNEKTPOCTATUYECKON MHAYKIUHU U SBJICHUS MOJISIPU3ALNN TUDIICK-
TPUKA, HAXOSIIET0Cs B JIEKTPUUECKOM T10JIe

ITocTOsTHHEIN TOK

N3Mepenne MoIHOCTH AnnekTpuueckoro toka. Mamepenune 3/1C u
BHYTPEHHEI'O CONPOTHUBIICHUS UCTOYHHMKA Toka. COOp M HCIBITa-
HUE JJIEKTPUUYECKUX LENeil ¢ pa3NuyHbIM COEAMHEHHUEM MPOBOJI-
HUKOB, pacyeT UX MapaMeTpoOB

MaruurtHoe noJe

Habmronenue aeiicTBUsi MAarHUTHOTO TIOJISE HA TIPOBOJTHUK C TOKOM,
KapTUHOK MarHUTHBIX mosed. @opMyaupoBaHHUE MpaBuiia JEBOU
PYKHU AJis ONpeesieHUsl HampasiieHus cuiibl Amnepa. Berumcie-
HUE CUJI, IEHCTBYIONIMX HA IPOBOJAHUK C TOKOM B MAarHUTHOM II0O-
je, oObsCHEeHHE NMPHUHIMIA JeHCTBUS AneKkTpoasurarens. Vccre-
JIOBaHME SBJICHUS AJIEKTPOMArHUTHOW MHAYKIIUU

Koneoanusa u eonnut

MexaHnueckue KojieOaHus
1 BOJIHBI

[IpuBenenue mpumMepoB KosieOaTeIbHBIX ABMKeHUU. Wccnenopa-
HHUC 3aBHCUMOCTHU nepno;[a KOJIGGaHI/Iﬁ MATEMATHUYCCKOT'O MasT-
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HUKa OT €r0 JUTMHBI, MACCHl U aMIUTUTYAbI KoeOanuii. Onpezene-
HUC YCKOpPCHUA CBOGOI[HOFO Imag€HuA C IIOMOIIBKO MaTeMaTu4dc-
ckoro masitTHuka. HaOmonenne konebanwmii 3pydariero tena. [pu-
BEJICHHE 3HAYEHUS CKOPOCTH PACHPOCTPaHEHUs 3BYyKa B Pa3jiHy-
HBIX Cpelax. YMeHHE OOBSCHATH UCIIONB30BaHUE YIbTPa3BYKa B
MCOUIIUHEC

DNIeKTpOMarHuTHBIE  KOJe-
Oauusa v BoiHBL. CBETOBBIE
BOJIHBI. JIMH3EI

Habmonenue ocumiorpaMm rapMOHUYECKHX KOJeOaHUN CHIIBI
Toka B 1enu. OO0bsICHEHHE MPEBPALCHUS YHEPTUU B UACATHHOM
KoJieOaTenbHOM KOHType. M3ydeHue yCTpoWCTBa W TPUHIIMAIIA
neiictBust TpaHcdopmaropa. AHaJIM3 CXEMBI MEpeJadd 3JIEKTPo-
SHEepruu Ha Oonbluue paccTosHus. [IpuBenenue npumMepoB BUI0B
panuocBs3u. 3HAKOMCTBO C YCTPOMCTBaMH, BXOJSIIMMHU B CHCTE-
My panuocBs3u. OOCyXJIeHHEe OCOOCHHOCTEH pacrpOCTpaHCHHS
panuoBoiH. [IprMeHeHHEe Ha MpaKTHKE 3aKOHOB OTPaKEHUS M
IpeOMJICHUsI CBETa MpH pelieHuu 3anad. HabmoneHnue sBieHus
TUQPaKIUU U JUCIIEPCUU CBETa. YMEHHE CTPOUTH M300paskeHUs
IPEeIMETOB, JaBaeMble JMH3aMu. PacueT onTudyeckoi CUIIbI JIMH3BI

Dnemenmul K6AHMOGOU uU3UKU

DJIeMEHTHI KBaHTOBOU (hu-
3UKHN

KBanToBbie cBoiicTBa cBera. Habmronenue (HoTodIeKTpUIECKOro
addekra. Pacuer MakCUMallbHON KUHETHUYECKOH SHEPTruu SIeK-
TpoHOB Tipu doTodrpdekre. duznuka aroma opMyIHpOBAHHE TTO-
crynaroB bopa. Habmionenue nuHEHYaToro M HENPEPHIBHOTO
CHEKTPOB. PacyeT 4acToThl U JUIMHBI BOJHBI UCITyCKA€MOI'O CBETA
IpU MEpexo[e aToMa U3 OJHOIO CTAallMOHAPHOTO COCTOSIHUS B
npyroe. O0bsiCHEHHE TIPUHIIMIIA JeHCTBUS Jazepa. Pusnka aTroMm-
HOTO s]Ipa U dJeMEHTapHbIX yacTull. Habmonenne Tpekos abda-
yacTull B kKamepe Bunbcona. Peructpanus siaepHbIX U3IYYEHHUM C
nomolnplo cueryuka I'eiirepa. Pacuer sHeprum CBA3M aTOMHBIX
anep. [loHMMaHie IEHHOCTH HAay4YHOTO MO3HAHMS MHUpa HEe BOOO-
IIe JJIS YeJIOBEUECTBAa B LIEJIOM, a JUIS KaKIOro O0YyYarolerocs
JMYHO, LIEHHOCTU OBJIAJICHHUSI METOJOM HAYYHOTO MO3HAHUA IS
JOCTHDKEHUS ycIexa B JI000M BHJIE TPAKTHYECKOHN NesITeIbHOCTH

Bcenennas u ee J601I0UUA

BcenienHas u ee 3Boonusa

Crtpoenue u pazsutue Beenennoii. OObsICHEHHE MOJICH PaCIIIU-
psroerics Beenennoit. [Ipoucxoxaenne CoaTHEYHON CUCTEMBI.
Ha6mronenue 3Be3n, JIyHsl u maner B Teneckor. Habmonenue
COJIHEYHBIX MATEH C MOMOIIBIO TEJIECKONa

5. METOAUYECKHUE YKA3AHMUA 110 OPTAHU3ALINUU CAMOCTOATEJIb-

HOM PABOTHI CTYJIEHTOB

OTnenbHBIM BHIOM MPAKTUYECKOM pabOThl CTYAEHTOB B paMKaxX HM3y4eHUs yuyeOHOM IucCIu-
el OVYI1.07 EcTrecTBO3HaHUE SBISETCS BHEAYAUTOPHAS CaMOCTOsITeNIbHAs paboTa, Mpearno-
Jararolas caMOOpPIraHU3aLUI0 CTYACHTOB Ha BBINOJIHEHUE ONPEEICHHBIX BUJOB yueOHOH nes-
TEJILHOCTH, @ UMEHHO: paboTy CO CHpPaBOYHOM JIMTEpaTypoil B pamMKax MOATOTOBKH JOKJIAJIOB,
COOOIIEHNH, OArOTOBKY K OOCYKIEHHAM, AMCKYCCHSM, OUCIYTaM, CEMHHAPCKUM 3aHATHSIM,
KOHTPOJILHBIM paboTaM, nupdepeHIupoBaHHOMY 3a4eTy, a TaK)KEe BBHITIOJHEHUE OMpPEeCHHBIX
BUJIOB NIPAKTUYECKUX 3a1aHUH, IOTYYCHHBIX B XOJI€ Ay IUTOPHBIX 3aHATUH.

Kaxnas ¢opma camocTosITeIbHON pabOThl CTYIEHTOB OLEHMBAETCS OTIEIBHO M MpEeAHa3Ha-
YyeHa JUIsl OTpabOTKM pa3IMuYHBIX METOAOB YCBOEHHS M3ydaeMoro B Kypce marepuana. Iloaro-
TOBKa COOOIIEHUH (I0KIJIa0B, pedepaToB) MpeaHazHaueHa JUIsl pacIIupeHuss HHPOPMALIMOHHOTO
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HOJISl CTY/IGHTOB B PaMKax M3y4yaeMOM TeMBbl, a Takke (pOpMUPOBAHUS y CTYJCHTOB HAaBBIKOB OT-
Oopa TJIaBHOW M BTOPOCTENICHHOW WH(OpMaNUM IO paccMaTpuBacMoO mpoOsieMe, a Takke
HaBBIKOB CHUCTEMAaTH3aIlMH M30BITOYHON MH(pOpMaIuu. BrimonHeHne pa3HOYPOBHEBBIX TOMAlIl-
HUX 3aJJaHuil peHa3HaYeHo A (OPMHUPOBAHUS Yy CTYIEHTOB HABBIKOB BBHICTPAWBaHUS YETKON
CXEMBI OTBETA HAa BOIPOCHI PA3IMYHOTO YPOBHS CIIO)KHOCTH, & TaKXe Ha (OPMUPOBAHUE Y CTY-
JEHTOB OOBEKTUBHOIO MPEJCTABIICHUS O CTENEHHU OBJAJCHUS U YCBOCHHS UMU M3Y4aeMOIo Ma-
TCpHaJIa B HaHHBIﬁ MOMCHT BpPCMCHHU. Brimonnenune PCKOMCHAYCMBIX BAPUAHTOB B TCCTOBBIX U
Pa3HOYPOBHEBBIX 3aJaHUM Tak)Ke MO3BOJIAET CTYJAEHTaM JIy4llle MOATOTOBUTHCS K HMTOTOBOIt
MPOBEPKE MX 3HAHUU MO M3Y4YECHHBIM TeMaM. [1oAroToBKa K MPaKTUYECKUM 3aHATUAM (CEMUHA-
pam, AUCKYCCHSM) MO3BOJISIET CTYACHTaM 3aKpENUTh HAaBbIKM KPUTUYECKOTO MBILUICHUS MpU pa-
00Te CO CIPaBOYHOM JIUTEPATypOi U UCTOUYHUKAMH, M YITTyOUTh 3HAHUS IO KOHKPETHBIM TeMaM
H3y4aeMou ydeOHOW TUCIIUIUTAHEI.

B noMOIb CTYACHTAaM JJIs1 BBIITOJTHCHU A Sa,Z[aHI/Iﬁ PA3JIMYHBIX BUAOB IMIPECAIaracTcAa:
- CIIMCOK OCHOBHOM M BCIIOMOTATEJIbHOM JIUTEPATYPHI;
- CIIUCOK MPUMEPHBIX TEM JOKJIAI0B U COOOIICHUHN.

Cnncok npuMepHbIX TeM J0KJIA0B U COO0IIeHUit

Pazgen «Xummus».
. Tabnmumia Meneneena.
. X¥UMHUs ¥ My3bIKa: KOMIO3UTOp ¥ XuMUK I1. bopoauH.
. Bona B ’u3HU 4yenoBeka.
. YUeHble - XMMHUKH.
. YTI1€BOIbI ¥ UX POJIb B )KUBOM IPUPOJIE.
. 2Kuppbl Kak NpOAYKTHI MUTAHUS U XUMUYECKOE CBIPBE.
. XUMHYECKasi CHMBOJIMKA.
. IlpupoHbIE UCTOYHUKH YTIEBOJOPOJIOB. 9.CunTeTnueckue
MOIOIIME CPENICTBA, UX JOCTOMHCTBA U HEJJOCTATKHU.
10.Xumust B OBITY.

03N DNk W~

Pasznen «buosorus».
1.Y4ensie — 6uoOTH.
2.KierouHas Teopus CTPOCHHUS KUBBIX CUCTEM.
3.OTKpBITHE HYKJIIENHOBBIX KHUCIIOT.
4.HacnencrseHuble 3a00JIEBaHMSL.
5.YVuenne B.U.Bepuazackoro o 6uocdepe.
6.Kpacnas kaura Huxeropoackoit o6mactu.
7.3anoBenHuKku Hukxeropoackoit obmacrtu.
8.Benukue reHeTuKu.
9.I'moGasibHBIE HKOJIOTHYECKUE TPOOIIEMBI.

Pasznen «@usukar.
doroanmnapar.
OcHoBbl MKT.
JInH3bL.
["a30BbIE 3aKOHBI.
ITpuunun I'eitrronca.
YpaBHenue Makcaeia.
Bo3saeiictBue paiuousiry4eHun.
ATOMHBIN peaKTop.
Benukue dpuzuxu.

WX R WD —
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10. OTKpBITHE 3JIEKTPUUECKOTO TOKA.

1. [TocToAHHBIN 1 BpEMEHHBIN TOK.

12.  Snepnas suepretuka B Huxeropozckoii o0macT.

13. DOTOINEMEHTHI.

14.  VYaprpa3Byk (monydeHHe, CBOICTBA, IPUMEHEHUE).

15. VYrpapisieMblii TEPMOSICPHBIA CHHTES.

16. VY ckopuTenu 3apsKEHHBIX YacTHII.

17. CoBpeMeHHbIE CPEICTBA CBSI3H.

18.  CBer — nneKkTpoMarHuTHas BOJHa.

19. CoBpemMeHHasi CyTHUKOBAs CBS3b.

20.  AspTepHaTHBHAs SHEPreTHKA.

21. AtomHas ¢usuka. M3otomnsl. [IpumeHeHne paliOaKTHBHBIX H30TOMOB.
22.  B3riaa Ha 3peHue.

23.  Tonorpadus u ee mpuMEeHEHHE.

24.  udpaxius B HaIIeH )KU3HU.

25. Knaccudukanms v xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHII.
26.  KoHCTpyKIMs M BUJBI JIA3€POB.

27.  KpuosnekrpoHuka (MUKPOIJIEKTPOHHUKA U XOJIO).

28. Jla3zepHble TEXHOJIOTUHN U UX UCIIOJIb30BAaHHUE.

29.  MarHuTHble U3MepeHUs (MIPUHIUIBI TOCTPOEHUS TPUOOPOB, CIOCOOBI U3MEPEHUS Mar-
HUTHOTO MOTOKA, MATHUTHOM HH]TYKITUN).

30. Metoa MEYEHEBIX aTOMOB.

31.  Meroabl HaOMIOCHNUS U PETUCTPALIUH PAJIMOAKTUBHBIX M3TYy4E€HUI U YaCTHII.
32. MoOwibHBIN TenaedoH.

33.  Onruueckue sBICHUS B IPUPOE.

34. [Ipumenenue siAepHBIX PEAKTOPOB.

35.  Ilpou3BoacTBO, mepeaaya U UCIOIb30BaHUE FIEKTPOIHEPTHH.
36.  IIpe3onnekTpuueckuii 3G GeKT ero npuMeHEeHHE.

37.  Pa3Butue CpeicCTB CBSI3U U paguo

38. PentrenoBckue ayuu.

39.  ®usuka u My3bIKa.

40. [IIxana 31eKTPOMAarHUTHBIX BOJIH.

IIpumepHblie Bonpockl K nuddepeHIINPOBAHHOMY 3a4eTy:
1.Ilepeuncnuth cBOMCTBA )KUBOW MaTEPUU.
2. PacckasaTh 0 cocTaBe U CTPOECHHUM KJIETKH.
3. Kakue tunsl pazMHoxeHus 3Haere? IIpuBeaure npumepsl.
4 Kakue 3aKk0OHBI Hacyie10BaHus Mpu3HakoB 3HaeTe? [IpuBeaure npuMepsl.
5.Ha3oBuTe OCHOBHBIE TJIO0AJIbHBIE 3KOJIOTMYECKHE MPOOIEMBI.
6.Kak cBsi3aHO caMO4yBCTBHE UeJIOBEKA ¢ (PU3NICCKUMH (PAaKTOPAMH OKPYXKAIOIIEH CpeIbl?

3amanus no pusuke:
ba3oBrlil ypoBeHb
1. Ha pucynkax moka3aHbl HadajbHas M KO-

HEYHAsi CKOPOCTb JABYX Tel, IBIKYIIUXCS i | : b
BJIOJIb OCU X C IIOCTOSHHBIM YCKOPEHHEM. & o
_ F | S w s

OpnHa xjeTrka cooTBeTcTBYeT 3 Mm/c. Bpems @
HaOJIIO/ICHUS paBHO 4 C.

Kaxoe Teno pasronsiock, a kakoe — TopMo3uio? Kak n3MeHnnaach CKOpOCTh KaXkJI0ro Tejia 1o
MoayJito? YUeMy paBHBI TPOCKIIMU YCKOPEHU Te?
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2. Yto06bl paBHOMEPHO TepemeniaTh 6pycok maccoit 400 r mo croiy, K OpycKy Ha/J0 MPUKIIAIbI-
BaTh FOPU30HTAJILHO HampasieHHYO cuily 1 H. Uemy paBHa cuia HOpMaabHOW peakivu, JAeH-
CTBYIOIIast Ha OPYCOK CO CTOPOHBI cToJNa?

3. Kakomy 3Ha4eHHIO aOCOMIOTHOM TeMIIEpaTypbl COOTBETCTBYIOT: a) HOpMaJIbHAs TeMIeparypa
TeJa YeJIoBeKa, 0) camasi HU3Kasl 3aperucTpupoBaHHas Temneparypa Ha 3emie (okoio -90°C), B)
TeMIiepaTypa kunenus azora (-196°C)?

4. Ha kakOoM pacCTOSIHUU APYT OT JApyra HaxoAsATCsA J1Ba ToueuHbIX 3apsaa S HKi u 2 mxKo, ecnu
OHM OTTaJKHUBarOTCA ¢ cuioit 3 MH?

Cpennmnii ypoBeHb

1. Hlapuk TONKHYIM BBEpX MO HAKJIOHHOW MocKOocTH. HavanbHas ckopocTh mmapuka 4 wm/c.
VYckopeHne mapuka pyu ABUKEHUU BBEPX M BHU3 I10 HAKIIOHHOM INIOCKOCTH OJMHAKOBO U PABHO
no moxyito 0,5 m/c. Uepe3 CKOIBKO CEKYH] IIOCJe Havajga JBM)KEHHUS CKOPOCTh IIapuKa Oyaer
paBHa 1Mo MOAYJIO 2 M/c?

2. JIexamemy Ha JIbJly KAMHIO COOOIMIIM CKOPOCTh 2 M/C, TOCJIE YEer0 OH CKOJIB3WJI JJO OCTaHOB-
ku 10 M. Haiiti k03 duniueHT TpeHust Mexay KaMHEM U JIbJIOM.

3. HexoTopast Macca Ui€apHOrO ra3a HarpeBaeTcsl M30XOpHO oT Temnepatypsl 27°C no 127 °C,
JlaBJICHUE Ta3a npu 3ToM Bo3pociio Ha 40 kIla. Onpeaenure nepBoHAYaIbHOE J1aBJICHUE.
4.Toueunsie 3apsaabl 1,0%¥10-8 Ki u 2,0%10-8 Kut 3akperieHsl Ha paccTostHUM | M IpyT OT Apyra
B BakyyMe. Ha cepenuHe oTpe3ka, COEIUHSAIONIETO 3TH 3apsA/ibl, HA OJMHAKOBOM PACCTOSIHUU OT
KOKIOT0 W3 HUX TOMEIIEH TOYEUHBIA 3apsa, paBHbIH-3*10-9 Kn. Omnpenenute Momynbs u
HaIpaBJICHUE CUJIbI, ICHCTBYIOIIEH HAa HETO

IHoBbINIEHHBIN YPOBEHD

1. Teno ABUTAIIOCH B OJHOM HAIpPABICHUU C MOCTOSHHBIM yCKOpeHHeM 1,2 M/c* W mpomnuio 3a
YETBEPTYIO CEKYHIY OT Hadasia HaOmroaeHus nyTh 6,2 M. Haliaiute HauanbHYIO0 CKOPOCTh Tela U
MyTh, IPOAEHHBIN TenoM 3a 10 c.

2. K npyxwune xxectokoctbio 100 H/M mongerien 6pycok maccoii 400 r. Ipu
3TOoM Opycok omupaercss o ctoi (puc.). Kakyro MUHUMaIbHYIO TOPH30H-
TaTBHYIO CHIIY HY’KHO MPUJIOKHUTH K OPYCKY, UTOOBI CIBUHYTH €T0 C MECTa,
€CJIM YIJIMHEHUE MPYXUHBI paBHO 3 cM, a KOAIPGUIUEHT TPEHUS MEXKIY
Opyckom u ctonom 0,37

3. B 6amtone smectuMmocthio 200 1 Haxomurca reaui mmon nasiieHuem 100
klla npu temneparype 17 °C. Ilocne nmogkadnMBaHuUs reiusl €ro AaBiieHHE NojHsoch a0 300
klla, a TemMneparypa yBenuuuiiach 10 47 °C. Ha cKoJIbKO yBeIM4YMIach Macca resusi?

4. [1Ba 3apsna +0,6uKn u -0,2 HKn Haxonarcsa B kepocuHe Ha pacctossHuM 0,4M 1pyr oT apyra.
ONPEeACIUTh HAPSKEHHOCTh TOJIs B Touke O, pacnoyiO)KEHHOW Ha CEeperHE OTpe3Ka MpsIMOM,
COEIUHSAIOLIEH LIEHTPBI 3apsA0B.

(.
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