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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI

1.1. O0sacTh NpUMeHEHH s POrPaMMBbI.

IIporpamma OVII.07 EcrecTBO3HaHME MpeAHAa3HAu€Ha AJIs U3YYEHUs €CTECTBO3HAHMS B
npodeccuoHaIBHBIX 00pa3oBaTeabHbIX opranu3arusax CI1O, peann3yrommx 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 nporpammsl B cooTBeTcTBUM ¢ PI'OC CIIO no cnenuansHoctu 53.02.05 ConbHoe u
XOpOBOE HAPOAHOE TICHHE.

1.2. Mecto yueOHoil tucuumiudbl B crpykrype IHIICC3.
Vyeonas mucnumummaa OYI1.07 EctecTBo3Hanue ABISETCS 00sS3aTEIbHBIM YI€OHBIM TTPEIMETOM
00111€00pa30BaTEILHOTO Y4eOHOTO IUKJIA.

1.3. Heau u 3axa4u, TPeOOBAHUSA 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 MUPA;

(dbopMHpOBaHNE TOHUMAHUS B3aUMOCBSI3U M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

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

CO3JIaHME YCIIOBHM JUIsI pPa3BUTUS HAaBBIKOB Y4YeOHOM, MPOEKTHO-UCCIIENI0BATEIbCKOH,
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 JAESITeTbHOCTH, IPU UCIOJIB30BAHUH J1A0OPATOPHOTO 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 U JOCTH)KCHHUSMU €CTECTBO3HAHUS, OKa3aBILINMU
OIIpEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTUH;
- OBJIa/ICHUE YMEHHUSMHU IMPUMEHATDH MOJYYECHHbIE 3HAHUS U OOBSICHEHHUS SBJICHUN OKPYXKAIOIIETO
MHUpa, BOCHPHUATHA HMH(OPMAIIMM ECTECTBEHHO — HAay4YHOro M TNpOo(ecCHOHANIBHO 3HAYUMOTO
COJIepKaHusl; pa3BUTHE UHTEIUIEKTYaJIbHbBIX, TBOPUYECKUX CIIOCOOHOCTE M KPUTHUECKOTO MBIIIJICHHS
B XOJI¢ IPOBEJEHUS MPOCTEUILINX MCCIEN0BAaHUM, aHAIN3a ABJICHUMN, BOCIIPUATUS U UHTEPIIPETALIUN
€CTECTBEHHO — Hay4YHOU HH(pOpMaINH;
- BOCNIHTaHUE YOEKJICHHOCTH B BO3MOXXHOCTH IO3HAHHs 3aKOHHOW IMPHUPOIBI M HCIOJIb30BaHUE
JNOCTH>KEHHI €CTECTBEHHBIX HAayK Ul pa3BUTUS IUBWIM3ALUN U KAYECTBA KU3HHU;
- TPUMEHEHHE €CTECTBEHHO — HAaYYHbIX 3HaHUH B NPO(ECCHOHANBHON NEATENTPHOCTH H
MOBCETHEBHOM KM3HU Il  oOecriedeHus: Oe30MacHOCTH  KU3HEAESITENbHOCTH; T'PaMOTHOTO
HCIOJIb30BAaHUsI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3J0POBbS, OKPYKAIOLIEH CPEIbL.

B pe3yabrare ocBoeHuss aucuuiuinidbl OYIL.07 EcrecTBo3HaHue 00y4arIUMACH T0JI5KEH
3HATh:

3.1. OCHOBHBIC HayKH O TIPUPOJE, UX OOIIHOCTh ¥ OTIUYHS;
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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 (JOPMHUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYYHOM KapTHHBI MUPA;

B pe3syabrare ocBoenusi aucuumiauHbl OYIL07 EcrectBo3HaHue oOydyarommidcs
HOJIKEH YMeTh:

V.1. opueHTHpPOBATHCS B COBPEMEHHBIX HAYUYHBIX MOHATUSX U MH(POpPMAIlUU €CTeCTBEHHOHA-
YUYHOT'O COJEPKAHMUS;

V.2. paboTarh ¢ €CTECTBEHHOHAY4YHOW MH(MOpMAIE: BIaJeTh METOJAMHU TIOMCKA, BBIICATh
CMBICIIOBYIO OCHOBY M OILICHMBATh JOCTOBEPHOCTH HH(POPMALINY;

V.3. ucnonp30BaTh €CTECTBEHHOHAYUYHbIE 3HAHUS B MOBCEIHEBHOM >KU3HU NIl 00ecrieueHus
0€30MMaCHOCTH KU3HEEATEIILHOCTH, OXPaHbI 3I0POBBSI, OKPYKAIOIIEH CPeIbl, JHEPTOCOCPEKEHUS;

B nporpammy yue6HoM auctummmasl OYIIL.07 EcTecTBO3HAaHHWE BKIIOYEHO COCp)KaHUE,
HampaBIeHHOE HAa (OPMHUPOBAHUE Y CTYAECHTOB KOMIETEHIUI, HEOOXOAUMBIX JJISI KaueCTBEHHOTO
ocBoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMUS.

B pe3ynbrare ocBOeHUS TUCIUILIMHBI Y 00ydaromerocs: GoOpMUPYIOTCS CIEAYIONTUE 001ue
komueTeHuu (OK):

OK 10. Vcnonps30Bats B IpodecCHOHaTbHO ASATEIPHOCTH YMEHHS U 3HAHHUS, IOJTy4YeHHbIE 00y4a-
IOIMMUMHUCA B XO0A€ OCBOCHUA y‘-Ie6HBIX npeaAMETOB B COOTBECTCTBUM C (beﬂepaanHM rocyaapCTBCHHBIM o6pa—
30BAaTCJIbHBIM CTAHAAPTOM CPCAHETO O6I.Llel"0 O6pa30BaHI/I$I.

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 100 MPEo0IeBAOIINI 3aBHCUMOCTH OT aJKOToJIsl, Tabaka,
MICUXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.1. COXpaHAIOUINHA NCHXOJOTHYECKYIO YCTOM-
YUBOCTh B CHTYaTHBHO CJIOXKHBIX HJIM CTPEMHUTEILHO MEHSIOMINXCS CUTYAIHSIX.

3a00TAIUNACS O 3aIUTE OKPYKAIOIIEH Cpe/ibl, COOCTBEHHOM 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 yueOHoU mucrumuiiHbel 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 JesSTEILHOCTH, BHIOUpATh CPEICTBA IS WX JOCTHKCHUS Ha
MIPaKTHKE;
- YMEHHE HCIIOH30BAaTh PA3IMYHbIC UCTOYHUKH JJIsl MMOTYYCHHs] €CTECTBEHHO -HAy4yHOU MH(pOpMa-
LU U OLICHUBATH €€ JOCTOBEPHOCTH JJI TOCTHKEHUS TIOCTABJICHHBIX 1IEJIEH U 3a/1a4;
npeomMemmvlx:
- cOPMHUPOBAHHOCTH MPEJICTABICHHA O IIEIOCTHONH COBPEMEHHON €CTECTBEHHO — HAYYHON KapTHUHBI
MHUpa, MPUPOAE KaK €JUHON IEJOCTHOW CHUCTEME, B3aUMOCBSI3U YeNIOBEKa, IPUPOJbI U OOILECTBa,
MIPOCTPAHCTBEHHO — BPEMEHHBIX MaciTabax BceneHHoil;
- BJIQ/ICHHUE 3HAHUSMU O HauboJiee BaXKHBIX OTKPBITHIX U JOCTHKEHHUSX B 00JIACTH €CTECTBO3HAHUS,
MOBJIUSBILKX HA 3BOJIIOIMIO MTPEACTABICHUI O IPUPOJIE, HA Pa3BUTUE TEXHUKU U TEXHOJIOTHUIA;
- cOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHO — Hay4dHbIe 3HaHUS JUIsl OOBSCHEHUS OKpY-
KAIOMINX SBJICHUM, COXPaHEHUsS 370pPOBbs, oOecredeHuss OE30MaCHOCTH KHU3HEACSITeIbHOCTH, Oe-
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PEKHOTO OTHOIICHHS K IPUPOJIC, PAIIMOHAIBHOTO MIPUPOIOIIOIB30BaAHNUS, & TAKXKE BBIMIOJTHCHHS POJIH
IpaMOTHOTO IOTPEOUTEII,

- chopMHPOBAHHOCTH MPEICTABICHUIA 0 HAYYHOM METO/IC TIO3HAHMS MPUPOBI U CPEICTBAX U3YICHHS
Merammpa, MaKpoMupa ¥ MHKPOMHUPA; BJIaJICHUE 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(OpMALIUY ISl IOATOTOBKH COOCTBEHHBIX PadOT, KPUTHUECKUA OTHOCHTHCS K coodmenusm CMU,
COJIepIKaINX HAYYHYIO HHPOPMAITHUIO;

- copMHUPOBAHHOCTh YMEHUIN MOHUMATh 3HAYUMOCTh €CTECTBEHHO — HAYYHOTO 3HAHUS IS KaXKIOTO
YeJIOBEKa HE3aBUCHMO OT €ro MPOo(heCCHOHATLHOM 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:
MaKCUMaJbHOU y4eOHOM 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
CamocTosiTesbHasi padora o0yuyarwmerocs (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,
BKJIIOYAIOIUM 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 MPUPOJIBI, KOTOPbIE MOTYT paccMaTpUBaTbCi KaK €IUHOE
renoe. OCHOBaHHBIE HAa €CTECTBEHHO-HAYYHBIX 3HAHUAX COBPEMEHHBIC TEXHOJOTHH (POPMHUPYIOT
HOBBIA 00pa3 >KM3HU 4YEJIOBEUECTBA, U OOpPa30BAHHBIN YEIOBEK HE MOXKET JUCTAaHIUPOBATHCA OT

(byHIaMEHTAIBHBIX 3HAHUM 00 OKpyxaromeMm wmupe. EcrecTBo3HaHme — HeoTbhbemieMas
COCTaBJIAIONIAs KyJIBTYPBI: ONPEAEIAs MUPOBO33PEHNE YEIIOBEKA, OHO MIPOHUKAET U B TYMaHUTAPHYIO
chpepy, M B OOLIECTBEHHYIO JKW3Hb. PallMOHAJIBHBI €CTECTBEHHO — HAy4YHBI METOJ,

c(OpMHPOBABIIMIICA B PAMKax €CTECTBEHHBIX HAayK, 00Opa3yeT €CTECTBEHHO — HAay4HYIO KapTHUHY
MUpa, 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 YCJIOBHAX M B OKOJO3EMHBIX
NPOCTPAaHCTBAaX, HO M BO Bceil Bcemennoil. B 3Tom 3akmiouaercs mnpu3Hak (U3MKUA Kak
¢byHnameHTabHOM Hayku. PuU3uKa 3aHHMaeT 0co00e MECTO CPeA €CTECTBEHHBIX HAayK, IOITOMY €€
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MIPUHATO CUUTATh JIMIEPOM €CTECTBO3HAHMS. XUMHUS — HayKa O BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax, TMpoleccax TMpeBpalleHusi, HCHOJIb30BAHUM 3aKOHOB XHUMHUU B MPaKTUYECKOU
NEeATEIbHOCTH JIIOAEH, B CO3JIaHMM HOBBIX MarepuanoB. buonorus — CcOCTaBHas 4acTb
€CTECTBO3HAHUA. JTO HayKa O >KMBOM mpupone. OHa M3y4daeT pacTUTENbHBIM, XUBOTHBIM MHUp U
YeNoBeKa, UCIO0JIb3ys KaKk COOCTBEHHBIE METO/Ibl, TaK U METO/bI IPYIHX HAYK, B YACTHOCTH (PU3MKH,
XUMHH W MaTeMaTUKHU: HAONIOJEHUS, SKCIIEPUMEHTHI, MCCICIOBAHHS C TOMOIIBI) CBETOBOTO M
ANEKTPOHHOTO MHKpPOCKOMa, 00pabOTKYy CTaTHCTUYECKUX JaHHBIX METOJIaMU MaTeMaTHYecKOi
CTaTUCTUKU U Jp. buojorus BbIABISET 3aKOHOMEPHOCTH,  MPUCYIIME JKU3HU BO BCEX €€
MPOSBICHUSX, B TOM 4HClIe OOMEH BEIIeCTB,  pPOCT, pPa3MHOXKEHHUE, HAaCIIEJCTBEHHOCTb,
WU3MEHUYUBOCTb, SBOJIIOLIMIO U JIp.

B menom yuebnas gucnumniamHa «EcTecTBO3HaHUWE», B COAEPKAaHMHM KOTOPOH BEIYIIHM
KOMITOHCHTOM  SIBIISIFOTCS 3HAHWSI M HAyYHBIE METOJbI TO3HAHUS, IMO3BOJISIIOT CHOPMUPOBATH Y
CTYJICHTOB LIEJIOCTHYI0 €CTECTBEHHO — HaYYHYIO KapTHHY MUpPa, IPOOYAUTHh Y HUX SMOIIMOHAIBHO —
[[EHHOCTHOE OTHOIICHHE K M3y4aeMOMY MaTepuaity, TOTOBHOCTh K BBIOOPY JACHCTBHIA ONpeneIeHHON
HaIlpaBJIEHHOCTH, YMEHHE KPUTHYECKHU OLICHUBATh CBOU U UYKHUE IEUCTBUSA U MTOCTYIIKH.

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 MOJIEKYJIisipHast Macchl. KonuuecTBo
BemiecTBa. [locTtostHHas ABoraapo. MomsipHast Mmacca. 3akoH ABoraipo. MossipHbIA 00beM Tra3oB.

IlepuoanyecKkuil 3aK0H M NMepUHOAUYECKAs CHCTeMa XUMHYecKHX djieMeHTOoB JI. . Men-
aesieeBa. OTKpBITHE NTEPUOANYECKOr0 3aKoHA. [leproanueckas cucreMa XuMHUYECKUX 3J1eMeHTOB [l
N. MenneneeBa. 3nauenue Ilepuonnueckoro 3akoHa u Ileproanueckoil cMCTEMbl 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 PYToO€.

Heopranuueckue coenumHeHusi. Knaccudukanus HeEOpraHWMYeCKHX COCIWHEHHMA: OKCHIIBI,
KHCIIOTHI, OCHOBaHUs, coni. Metaibl. O0mue Gpu3ndecKkue 1 XUMUYECKHE CBOWCTBa MeTauioB. He-
MeTaiibl. OOmias XapakTepUCTUKA TJIABHBIX MOATPYII HEMETAIOB Ha MpUMepe rajoreHoB. Bax-
HEeWIle COeIMHEHUSI METANIOB U HEMETAJIJIOB B IMIPUPOJIE U XO35UCTBEHHON NEATEIbHOCTH YEIOBEKA.
Hemoncmpayuu (8uoeo):

- B3aUMO/JICHCTBHUE METAJIJIOB C HEMETaJlJIaMu (IIUHKA C CEpoit),
- B3aUMO/JICHCTBHE METAIIJIOB C pAaCTBOPaMU KHCIIOT;
- B3aUMOJEHCTBUE METAIIJIOB C PACTBOPAMH COJIEH.

Oprannyeckue coenrHeHuss. OCHOBHBIE IOJIOKEHUS TEOPUHM CTPOEHHUS OPraHUYECKUX CO-
enuHeHUd. MHOTrOOOpa3ue opraHuvecKknx coeauHeHuii. [loHaTue usomepuu. Yeziesodopoowt. Ilpe-
NeNbHBIE U HETIpeJeNbHbIEe yrieBoaopoabl. Peaknus nonumepusanuu. [IpuponHble HCTOYHUKH yrie-
BOJIOPOJIOB. YTJIEBOJIOPOJIbI KaK Ba)KHEHIIMH UCTOUYHUK (popmupoBanus Owxera. Kucnopoooco-
oeporcawjue opzanuueckue geuyecmea. llpencraBuTenn KMCIOPOJOCOAEPKAKUX OPraHUYECKUX CO-
€AMHEHUN: METUJIOBBIM M ATUJIOBBIA CIHUPTHI, TJIMLEPUH, YKCyCHas KUcaoTa. KHUpbI Kak CIOXXHbBIE
3¢upbl. YIIEBOIbI: TIIOKO03a, (PYKTO3a, KpaxMai, HEJUIo03a. A30mcooepicaunjue op2anuyecKue
coeouneHusn. AMUHBI, aMUHOKHUCIOTHI, Oenku. CtpoeHue u Ouosjoruueckas (GyHKUHS OCIIKOB.
IThacmmaccol u éonokna. IlouaTre o macTMaccax U XMMHYECKUX BOJIOKHax. HaTypanbHble, cUHTe-
TUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

JMemoncmpayuu (6uoeo): -nojiydeHUe THIICHA U €0 B3aUMOJICHCTBHE C PACTBOPOM IepMaHTraHaTa
Kanusi, OpOMHOH BOJIO;



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

XuMHUS U KU3Hb. Xumusa u op2anuszm uenogeka. XuMUYECKHE dJIEMEHThl B OpraHU3Me 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, NuiieBble 100aBku. COanaHCHPOBAHHOE MUTAHUE.

Xumusn 6 outmy. Bona. KauectBo Bobl. Moromue u uuctsmue cpeacrsa. [Ipasuna 6e3omac-
HOM PabOThI CO CpeACTBaMU OBITOBOW XHWMHH. POJIb XUMHUYECKHX 3JIEMEHTOB B YKU3HHU DPACTCHHM.
VY nobpenns. XuMHUYECKHE CPECTBA 3aIUThI PACTEHUI.

baok «bBUOJIOI'US. bronorus — COBOKYIMTHOCTh HayK O dHBOW mpupoae. MeToasl HaydHO-
ro no3HaHus B Onosoruu. JXuBast mpuposa Kak 00beKT N3ydeHus: OnoIorui. MeTo/ bl NCClIeIOBAHUS
YKUBOHW TIPUPOIBI B Ononoruu. OnpeneneHre )KU3HA. Y POBHU OpraHU3aINH KU3HHU.

Kuaerka. Vctopust uzyuenus kiaeTkd. OCHOBHbBIE MOJIOXKEHUS KIeTOuHOM Teopuu. Kierka -
CTPYKTypHO-(DYHKIIMOHAIbHAA eAuHula ku3HU. CTpoeHue kieTku. [IpokapuoThl U 3yKapHOTHI —
HU3IIKE U BBICIIME KJIETOUYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTBI KJIETKU dyKapHu-
oT. Knerounoe siapo. @yHKUMM siApa: XpaHEHWE, BOCIPOM3BEACHUE U Tepeaada HaCIEICTBEHHON
uHpopmanuu. CTpykTypa U QYHKIIMH XPOMOCOM. AYTOCOMBI U IMOJIOBBIE XPOMOCOMBI. buonoruue-
CKO€ 3HaUYE€HHE XMMHUYECKHX 31eMeHTOB. Heopranmyeckue BemecTBa B COCTaBe KIETKH. Poib BOJBI
KaK pacTBOPHUTEIS U OCHOBHOIO KOMIIOHEHTA BHYTPEHHEN Cpebl OPraHU3MOB. YTJIIEBOBI U JIMIIUAbI
B kierke. CTpykrypa u 6uonorndeckue GyHkiuu 0enkoB. CTpoeHre HYKJICOTUIOB U CTPYKTypa Mo-
murykiaeotunHbix nenei JIHK u PHK, AT®. Bupycol u 6akrepuodaru. Bupycsl — Bo30yauTenn uH-
(dbexmoHHbIX 3a0oseBannii. Bupyc nmmynonedpunura yenoseka (B1UY). I[Ipodunakruka BUY — un-
dexuuu.

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

Opranusm. OpranusMm — eauHoe uenoe. MHorooOpaszue opranu3smMoB. OOMEH BEIIECTB U
SHEPTHEH C OKpYKAIOMICH cpefoi KaKk HEOOXOMMOE yCIIOBHE CYIIIECTBOBAHMS KUBBIX cucteM. Crio-
COOHOCTH K CaMOBOCIIPOHM3BEICHUIO — OJIHA U3 OCHOBHBIX 0COOEHHOCTEH KMBBIX OpraHu3moB. [lemne-
HHE KJIETKM — OCHOBA POCTAa, Pa3BUTHUSA M Pa3MHOXKEHUs OpraHu3MoB. becnonoe pasmHoxkenue. [lo-
JIOBOH mpoliecc M MoJIoBoe pa3MHOKeHue. OIIo0TBOpeHHe, ero ouonornueckoe 3HaueHue. [lons-
THE 00 SHIUUBHUIYAIHPHOM Pa3BUTHUU. OMOPHOHAIBHBIN M TOCTAIMOPHUOHABHBIN TIeproibl. MHIUBH-
IyaJllbHOE pa3BUTHE YEIOBEKAa M €ro BO3MOXHBbIE HapyuieHusa. OOIIue MpeacTaBIeHUs O Haciel-
CTBEHHOCTH M M3MEHYMBOCTH. ['€HeTHYECKasi TEPMUHOJIOTUS M CHMBOJIMKA. 3AKOHOMEPHOCTH Haclie-
nosaHus. HacnenoBanue mnpusHakoB y uenoBeka. llonmoBble xpomocombl. CLEMJIEHHOE C IOJIOM
HacnenoBanue. HacnencrBeHHble 00e3HN YeoBeka, UX MpHUrMHA U mpoduiaktuka. CoBpeMeHHbIE
NPEJCTaBICHNUS O IeHEe U TeHOMe. | eHeThyeckre 3aKOHOMEPHOCTH M3MeH4YnBOoCTH. Kiaccudukarus
¢dbopM M3MeHYNBOCTU. BrusiHue MyTareHOB Ha opraHusM denoBeka. [Ipeamer, 3agaun U MeTonbI ce-
nekuuu. ['eHeTHndeckne 3aKOHOMEpHOCTH ceneknuu. Yuenue H. M. BaBuioa o mieHTpax MHOT000-
pa3us U IMPOUCXOXKICHHS KYJIBTYPHBIX pacTeHUU. BHOTEXHOIIOrMs, €€ AOCTHUKEHHUS, MEePCIEKTUBBI
pPa3BUTHSL.

Ilpakmuueckoe 3anamue: - pelICHNE YIEMEHTAPHBIX TEHETUUECKUX 3a4a4.

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

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

~UBMEHUUBOCMb OP2AHUZMOB, -NPOUCXONHCOCHUE KYILIMYPHBIX 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 IBOJIIO-
mun. Cunrerndeckas teopust sBomounu (CTD). JBukymiue CUibl BOJIIOLMU B COOTBETCTBHH C
CTD. CoxpaneHre MHOT000Opa3us BUIOB KaKk OCHOBA YCTOMYMBOTO pa3BuTHs 6uocheprl. Pe3ynbpraTs
sBomonnd. IIpuunHbl BBIMUpaHus BUIOB. buosorndeckuil nporpecc u perpecc. I'umnoressl npouc-
XOXKJICHUS KU3HU. Y CIO0KHEHHE KUBBIX OPTaHU3MOB Ha 3e€MJIe B IIPOLIECCE IBOOLUNNA. AHTPOIIOre-
HE3 U €r0 3aKOHOMEPHOCTH. JloKa3aTelbCcTBa POJICTBA YEIOBEKA C MIIEKONMMUTAIOIUMU JKUBOTHBIMU.
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Dkosoruueckue (GakTopbl aHTPOIMOTeHe3a: 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 OLIEHKA PA3JIMYHBIX TUIIOTE3 TPOUCXO0XKICHHUS )KU3HU; - aHAIN3
Y OIIEHKA Pa3IMYHBIX THIOTE3 MPOUCXOXKICHHUS YEIOBEKa.

Jlemoncmpauyuu: -6udvi, 0bpazosanue 8uU008, -380110YUoHHoe yuenue Y. Jlapsuna;

-UCKYCCMBEHHDII OMOOP, -eCMeCmMBeHHbIU 0MOOp, -2l1A6HbLE HANPABIEHUS I80TIOYUL,

-pazeumue Op2aHuYecKo20 Mupa, -360110YUsl 4el08€eKd.

JdkocucreMsl. [Ipenmer u 3agau SKOJIOTUU: YUEHHE 00 SKOJIOTHYECKUX (PaKTOpax, ydeHHe o
coo0IIecTBaX OPraHU3MOB, YUeHHE 0 Ouochepe. Dxonorudeckue HakTopbl, 0COOCHHOCTH MX BO3JICH-
CTBUS. DKOJIOTUYECKUE XapaKTepuCTHKH Buja. [ToHsATHS 00 sKonormdeckux cucremax. Llenu nura-
HUs, TpopuUIecKue ypoBHH. broreoreHo3 kak skocucrema. buocdepa — riobanpHas dKocHCTEMA.
VYuenue B. U. Bepuazackoro o 6uocdepe. Ponb sxuBbix opranuzMoB B 6uocdepe. buomacca. buosno-
THYECKUN KpyroBopoT. OCHOBHBIC HAaINpaBleHUsS BO3JCUCTBHUS deloBeka Ha Omocdepy. Tpanchop-
Malysi €CTECTBEHHBIX SKOJIOTHYECKUX cucTeM. OCOOEHHOCTH arpo3KOCHUCTEM.

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

- MHOT00Opa3ue BUJIOB, €CTECTBEHHbIE U MCKYCCTBEHHBIE SKOCHCTeMBbI (0KkpecTHocTH HMY).

Baok «@Puznkar.

BBenenne. Ousuka — ¢pyHaaMeHTaNbHas Hayka o mpupoje. EcTtecTBeHHO-Hay4HBIH MeTox
ITO3HAHMS, €r0 BO3MOYKHOCTH M I'PAHMIBI TPUMEHUMOCTH. EJMHCTBO 3aKOHOB MPUPOABI U COCTaBa
BemiecTBa Bo Beenennoil. OTKpBITHS B (PU3UKE — OCHOBA MPOTrpecca B TEXHUKE U TEXHOJIOTUU IPO-
W3BOJICTBA.

Mexannka. Mexannueckoe nBuwxkeHue. Cucrema orcuera. Tpaektopusi ABuKeHus. [IyTs.
[Tepememnienue. PaBHoMepHOE TipsAMoOJIMHETHOE ABUkEHHE. CKOpOCTh. OTHOCUTENBHOCTh MEXaHHYE-
CKOTO JBMXEHHS. 3aKOH CIIOKEHUs cKopocTe. CpeHsAs CKOPOCTh TP HEPABHOMEPHOM JIBUYKEHUHU.
MrHoBeHHas CKOPOCTh. PaBHOYCKOpeHHOE MpsSMOIMHEHHOE NBIKEHHE. Y ckopenne. CBoOoaHOE Ta-
nenue tein. Jlunamuka. Macca u cuna. BaumoneiictBue ten. 3akoHbl AUHaMUKU. CUibl B IPUPOJE.
3aKOH BCEMUPHOTO TAroTeHus. Mmynbc Tena. 3aKOH COXpaHEHHs UMIyJbca. PeakTMBHOE IBUKE-
Hue. Mexanndeckas padora. MoutHocTs. Mexanndeckas sHeprusi. Kunernueckas sueprus. Kuneru-
yeckas sHeprusa u pabora. [loTeHuuanpHas 3HEpPrus B TPAaBUTAIMOHHOM I0JIe. 3aKOH COXpPaHEHUs
MOJTHOM MEXaHUYECKON SHEPIUU.

OCcHOBBI MOJIEKYJISIPHOH (PM3UKH U TEPMOAUHAMHUKH. ATOMUCTHYECKAsS TEOPUSI CTPOCHUS
BemiecTBa. HaOmioneHust M OMBITHI, MOATBEPKAAIONINE aTOMHO-MOJIEKYIISIPHOE CTPOCHHE BEIIECTBA.
Maccsl 1 pa3zmepsl MosieKyil. TernmoBoe IBMKEHNE YacTUll BenlecTBa. bpoyHoBckoe aBukenue. Uie-
anbHbI ra3. Temmeparypa kak Mepa CpeIHEH KMHETHUYECKOW DHEPIMM YacTHILl. Y PaBHEHHUE COCTOSI-
HUs WJieanbHOro raza. Monens xuakoct. [loBepxHOCTHOE HaTskeHHe U cMauuBaHue. Kpucrammm-
yeckue U aMmop¢HbIe BelecTBa. BHyTpeHHss sHeprus. Pabora u TemnooTnaya kak crocoObl H3MeHe-
HUS BHYTpeHHEU sHepru. [IepBrlil 3aK0H TepMOAMHAMUKH. TemIOBbIE MAIIMHBI U UX IPUMEHEHHUE.

OcHOBBI JIeKTpOAMHAMHUKH. B3aumonelicTBue 3apsyK€HHBIX Tel. DJIEKTPUUECKUH 3apsi.
3aKOH COXpaHEHHMS DJIEKTPUUYECKOro 3apsna. 3akoH KyioHa. DieKkTpocTaTUuecKoe MoJjie, €ro OCHOB-
HbIE XapaKTEPUCTUKU U CBSI3b MEXAYy HUMHU. [locTOSIHHBIN anekTpuueckuit Tok. Cuia Toka, Hampsi-
YKEHHE, JIEKTPUYECKOE COMPOTHUBIEHHE. 3aKkoH OMa JiyIsl ydacTKa AJIEKTPpUUYECKOi nenu. MarautHoe
M0JIE U €T0 OCHOBHBIE XapaKTEPUCTUKU. J[elicTBHE MarHUTHOTO IMOJs Ha IPOBOJHUK C TOKOM. 3aKOH
Amrnepa. DIeKTpoIBUTaTeNb. SIBIEHUE AJIEKTPOMATHUTHON MHIYKIIHH.

Kousiedanus u BojHbl. CBOOOIHBIE Konebanus. [lepuoa, yacTora U aMIuIMTy1a KojJeOaHui.
IMapmonnueckue konebanusi. MexaHW4eCKUe BOJHBI M UX BUJIBI. 3BYKOBBIC BOJHBI. Y JIBTPA3BYKOBBIC
BOJIHBI. YJIBTPa3BYK U €r0 HCIOJIb30BaHUE B MEIUIIMHE U TeXHUKE. CBOOOIHBIC 2JIEKTPOMArHUTHBIE
koJsieOanus. KonebarenpHbIii KOHTYp. DJIEKTPOMArHUTHOE TOJIe. DJIEKTpOMarHuTHbIE BOJHBI. CKO-



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

JaeMeHTHI KBaHTOBOM (pu3uku. KBantoBsie cBolicTBa cBeTa. KBanToBas runoresa [lnanka.
dotoanekrpuueckuii 3pdexr. duznuka aroma. Moaenu crpoerus aroma. Onbit Pesepdopna. Gusuka
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 pacmmpstoneincs
Bcenennoii. [lpoucxoxnenne Conneunoit cuctembl. CoBpeMeHHast (pu3nueckas KapTuHa MUpA.
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2.3. TemaT4ecKHi IJIAH U COJePKAHNE YUEOHOM T CIUNINHbBI

ECTECTBO3HAHUWE

HaumeHnoBanue pa3iejioB 1 TEM

CopepixaHue y4e0HOro MaTepuaJa, JJabopaTopHble padoThl M NPAKTHYECKUE 3AHATHS, CAMOCTOSITEIbHAsI PaG0oTa 00y4arolMXcsi, KypcoBasi padora (poexT)

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 ITOHSTHUS, CYIIHOCTHBIC XapaKTe-
puctuku). Posib XuMuUM B ®KHU3HH COBPEMEHHOT'O OOIIIECTBA: XUMHUSI B OBITY, XUMHUS B IPOMBIIIJICHHOCTH, B CEIbCKOM 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 pa6oTa 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 TEPUOTUUECKOTO 3aKOHA (OCHOBHEBIC MTOHSATHS, CYIIHOCTHBIC XapaKTepucTuku). [leproanveckas ciucreMa XUMHYCCKHIX 3JIc-
MeHTOB J]. 1. MenneneeBa. [1epro/pl 21eMEHTOB: OOJBININE W MaJbIe. [ pyTIIEI 3JIeMEHTOB: TJIaBHBIC M TOOOYHEIC (OCHOBHEIC TOHSTHS,
CYIIHOCTHBIC XapaKTEPUCTUKH).

0,25

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

0,25

CamocrosiTesibHAsE paboTa 00y4AIOIIUXCS:
- U3y4YCHUE MEPUOTUICCKOM CUCTEMBI XMMUYeCcKuX 31eMenToB J1. Y. Menneneena;
- ompeeuTh cTpoeHue atoMoB Ca, Cl o nepuoamueckoii cucreme neMenToB JI.W. Menneneena.

0,25

Tema 2.3
CTpoeHue BemecTsa.

Cooeporcanue yuedHo2o mamepuana:
KoBasieHTHas CBA3b: HEMOSIPHAS M TIOJISIPHA (OCHOBHBIC TIOHATHSI, CYITHOCTHBIC XapakTepuCTUKH). VloHHas CBsi3b. MeTaurnaeckast
cBs13b. BojtoposiHas cBsizb. OCHOBHbIE MOHSITHS, CYIIIHOCTHBIE XaPAKTEPHCTHKH.

0,5

IIpakTHyeckas padora:

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

- OTPENENIUTh BUIBI XUMHUECKHUX CBsI3eH B cienyrommx coequHeHmsx: CH4, K20, N2, CO2;
- HapucoBaTh CXeMBI CBsI3€l aTOMOB B MOJICKYJIaX.

0,5

Konmponvnaa paboma: temor 1.1-2.3:

BrImosHeHIe MMCEMEHHBIX OTBETOB Ha BOIIPOCHI 10 pa3nenaM «OCHOBHBIE NOHATHA XUMUM», «Ilepuoanyeckas cucreMa XUMHYECKHX
anemenToB JI.M1.MenneneeBay», «Ctpoenue BemecTBay. [IpuMepHbie Bonpocsl: «/laTh onpeaeneHus clieylonKM MOHATHIM: BELIECTBO,
MOJIEKYJIa, aTOM, XUMHYECKHUH aeMeHT»; «OxXapakTepusyiiTe cBS3b OJIOKEHHMS 3IeMeHTa B eproandeckoii cucreme .M. Menneneea
CO CTPOCHHEM aToMay.
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Camocmoamenvnasn paboma ooyyarouuxca:

-1o00paTh NPUMEPHI BEIIECTB C PA3IMYHBIMUA THIIAMU XUMUYECKOHN 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 TPOU3BOJCTBE (OCHOBHBIE TIOHSATHS, CYIITHOCTHBIC XapaKTePUCTHKH). DU3NIECKHE K XUMHUUECKHE CBOHCTBA
BOJIbI. ATperaTHble COCTOSHUS BOJIbI (OCHOBHBIC ITOHSTHSI, CYIITHOCTHBIE XapAKTEPUCTUKH).
CaMocrosiTe1bHast padoTa 00y4aroIHXCs: 0,5
- U3y4eHUE JIEKLMOHHOTO MaTepuaa;
- ¢ KAKUMH XHMHYECKIMH CBOWCTBAMH BOJIBI BBl CTAJIKMBACTECH B OBITY?
Tema 2.5 Coodeporcanue yuebnoco mamepuana. 1,5
Heoprannyeckue coenu- | Kilaccnpukanus HEOpraHn4eCKMX COCJUHEHUN: OKCHIbI, KHCIIOThI, OCHOBaHUs, con. Metaibl. O0mue Guznueckre U XUMHUUECKHE
HEHMH. cBoiicTBa MeTauioB. Hemeraiisl: 00mas XapakTeprUCTHKA TIaBHBIX ITOATPYIIT HEMETAIJIOB Ha MPUMEpe TaJIoreHOB. BaxkHeiime coeu-
HEHHS METAJUIOB HEMETAJUIOB B MIPHPOJIE U XO3IHCTBCHHON JEATEIHHOCTH YeIOBeKa (OCHOBHBIE IIOHATHS, CYIIIHOCTHBIE XapaKTEePHUCTH-
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 METAIIOB C HEMETAJUIAMH, METAJIOB C BOJIOH.
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 KU3HEIEATCILHOCTH 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 XapaKTepUCTUKHN). OCHOBHBIE MOJI0XKEHHSI TEOPHH CTPOE-
Ba. HUS opranudeckux coeaunenuit A.M. bytnepoga.
Yriesonoposi. 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). [IpupoiHbIe HCTOYHUKH YTIICBOIO-
POI0B (OCHOBHBIE TIOHATHS, CYIITHOCTHBIE XapaKTEPUCTHKH).
IpakTuyeckas padora: 025
3amanus o GOpMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPETNOaaBaTelIs):
- K KaKUM KJIaccaMm YTJIEBOJOPOJIOB OTHOCATCA cienyromue coeauaenus: C4H10, CsH10, C3He;
- I0Ka3aTh CTPOCHHE ITHX BELIECTB.
CamocrosiTeJbHasi padoTa yJyalmuxesi: 0,5

- CpaBHHUTH 001THE HOPMYITHI IPEAETHHBIX U HEMPEACTBHBIX YTIEBOAOPOIOB,
- JUIsl KaKKUX TPYII YIIIEBOJOPOIOB XapaKTepHbI peakuuy npucoenuneHns? O0bscHuTe: moyemy?;
- JUIS KaKUX YTIEBOIOPOIOB XaPAKTEPHBI TOJHKO PEAKIINH 3aMEIICHHS?
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Tema 3.3.
Kucaopoacoaep:kauiue
OpraHuvecKue coeuHe-

HUA.

Cooeporcanue yuedbHo2o mamepuana:

IMpencraBuTenn KHACIOPOICOMCPKANIMX OPTAHHYESCKUX COCANHEHHI: METHIIOBBIM U STHIIOBBIN CIIMPTHI, TIUIEPHH, YKCYCHAS KUCIOTA,
CITOXHBIE AQUPBI, KUPbI (OCHOBHBIE TIOHATHS, CYIIHOCTHBIC XapaKTCPUCTHKH). YTICBOIBI: TIIOK03a, PPYKTO3a, KpaxMal, IeIUTF0I03a
(OCHOBHBIE TIOHSTHSI, CYIIIHOCTHBIE XapPaAKTEPUCTHKH)

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 00y4aroIHXCs:
- I3y4eHUe JEKIIMOHHOI0 MaTepuana.

0,25

Tema 3.5.
IIiracTMacchl M BOJIOKHA.

Coodeporcanue yuebnoco mamepuana.
[MonsiTre 0 mIacTMaccax U XUMUYECKUX BOJIOKHAX. HaTypasbHble, CHHTETHYECKHE U NCKYCCTBEHHbIC BOJIOKHA (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»; «A30TCoIepKallue opraHndeckue coequaeHns»; «[lmactmaccsl u BomokHay. [IpumepHsie Bompockr: «Oc-
HOBHEIC moyioxkeHus Teopur 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 MaTepUana;

- 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 MTOHSTHS, CYLIHOCTHBIE XapakTepucTuku). OpraHuuecKre U HeopraHuye-
CKHe BelecTBa (OCHOBHBIC IOHATHSI, CYITHOCTHBIC XapaKTepUCTHKH). OCHOBHBIC KH3HCHHO HEOOXOIUMBIC COSAUHCHHUS: OCITKH, KUPHI,
YIJIEBOJBI U BUTAMUHBI (OCHOBHBIC TIOHATHSI, CYIITHOCTHBIC XapaKTepUCTHKK). MUHEpaabHBIC BEIECTBA B MPOYKTAX MATAHUS (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 mamepuaia:
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 TUCBMEHHBIX OTBETOB HA BOTIPOCHI IO pa3/ieiaM: «XUMUs U OPTaHU3M UYelIOBeKay; «XuMus B ObITy». [IprMepHbIe BOpo-
cbl: «Oprannyeckre BELISCTBA B MPOAYKTaxX nutaHusy»; «IIpaBuia 6e30macHOCTH paboThl CO CpecTBAMU ObITOBOM XUMHMNY.

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:

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

- IOBTOPEHHE MPONAEHHOTO MaTepuaa,

- 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-HAYYHBIH METO MO3HAHMS, €TO BO3MOKHOCTH 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 aBumxenue. Cuctema otcueta. Tpaekropus newkenus. [1yte. [lepemenienne. PaBHOMepHOE mpsiMo-
nuHelHoe ABrokeHne. CKopocTh. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHUS. 3aKOH CIOXKEHHUs cKkopocTeil. CpelHss CKOPOCTh MpU
HEPaBHOMEPHOM JIBUKCHUU. MTHOBCHHAsI CKOPOCTh. PaBHOYCKOpPCHHOE MPSIMONIMHEIHOE MBIKeHUE. 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
- MOBTOPEHUE MPONJICHHOIO MaTepHaa;
- MOJIrOTOBKA cO00LIeHUH «Benuyaiiiime oTKpeITUs pU3nKny, «/{BmKEHHE Tella TEPEeMEHHON MacCh», «3aKOHBI COXPAHEHHUS! B MEXaHH-
ke», «KOHCTpYKIIMOHHASI TPOYHOCTh MaTepualia 1 ee CBsI3b CO CTPYKTYpOi», «MeTobl onpeeneHus IoTHOCTH», HanoTexHomorus —
MEXIUCIUIUIMHAPHAS 00acTh (YHIAMEHTAJIbHOW U MPHUKIAIHON Hayku M TexHHKH», «CoBpeMeHHas (usuueckas KapTHHA MHpay,
«OTKpBITHSL B (PH3HKE — OCHOBA MPOTPECCa B TEXHUKE U TEXHOJOTUH [IPOU3BOICTBAY;
- peutenue 3aaa4 no remMam «Knnematukay, «/{uHaMnka, «3aKOHBI COXPAHCHHUS,;
- U3y4YeHHue JEKIIMOHHOI0 MaTepraia
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 IMOHATHUS, 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 TOHSATHS, CYIIIHOCTHBIC XapaKTePUCTUKHN). MexaHuueckas pabora (OCHOBHBIC MOHATHS, CYIITHOCTHBIC XapaKTEPUCTUKHU ). MOITHOCTH (OC-
HOBHBIC TIOHSTHS, CYIIHOCTHBIC XapaKTepuUCTUKh). Mexanudeckas 3Heprus. Kunetnueckast 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. «3ydeHne 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 BelecTBa. bpoyHoB-
ckoe nBuxkeHue. MneanbHelit ra3. Temneparypa Kak Mepa CpellHeil KHHETUUECKOM SHEPTUU YacTHll. Y PAaBHEHUE COCTOSIHUS UEaTbHOTO
ra3a. Mopens xuakocTi. [ToBepxHOCTHOE HAaTsHKEHME M cMadnBaHue. Kpucrammaeckue n aMopQHbIe BEIIecTBa.
MpakTuyeckas padora: 0,5
- pemienue 3a1a4 no remam «OcHoBbl MK Ty, «I"a30Bbie 3aKOHBI»
CamocrosTeabHast padoTa 00y4aOIUXCA: 1
- MOTOTOBKA coo0meHns «becKOHTAKTHBIE METOABI KOHTPOJIS TEMITEpaTypsl», «BrusHue nedexToB Ha Gu3nIecKre CBOWCTBA KPH-
CTaJUIOBY, «OKunkue kpuctamish, «[11a3ma — geTBepToe cocTosHUE BemecTBay, «[IpruMeHeHne KUIKAX KPUCTAIIIOB B IPOMBIIIIICH-
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 (OCHOBHBIE MOHATHS, CYIIHOCTHBIE XapaKTepHUCTHKH). [IepBEIif 3aK0H TepMOIMHAMUKN (OCHOBHBIE MOHSTHS, CYIITHOCTHBIC
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
- MOITOTOBUTH coobmieHus mo temMam «OcaoBsl MKT», «I"a30BbIC 3aKOHBD)
Pa3gen 3. OcHOBBI 2JIEKTPOAUHAMHKHI
Tema 3.1. Codeporcanue yuebHo2o mamepuana: 1
DJIeKTPOCTATUKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIC TOHSTHA, CYINTHOCTHBIC XapaKTEPHUCTHKH). DICKTPUUECKUH 3aps/ (OCHOBHBIC MOHATHS,
CYITHOCTHBIE XapaKTEPHUCTHKH). 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsna. 3akoH KymoHa. DieKkTpocTaTHIecKoe 1Mojie, €r0 OCHOBHBIE
XapAKTEPUCTHKH U CBSI3b MEIKIY HHMHU.
CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 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, ICKTPHUYECKOE CO-
MPOTHBIICHHE (OCHOBHBIC TOHSATHS, CYITHOCTHBIC XapaKTePUCTHKH). 3akoH OMa JUIs ydacTKa 3JIEKTPHYCCKOH IICTIH.
IIpakTuyeckas padora: 1
- JlabopaTopHnas pabota: Ne3 «M3ydenue 3akona Oma. [TapayienpHOE U TOCIE0BATEIILHOE COSAMHEHIE IPOBOTHIUKOBY
CamocrosTebHasi padoTa 00y4aOINXCA: 1
- MOJITOTOBKA coobmeHus o TemaM «Bemukue pusukmny», «[1oCTOSHHBIN U IEpEMEHHBIH TOK», «OTKPBITHE YJICKTPUUECKOTO TOKAY
Tema 3.3. Codeporcanue yuebHo20 mamepuana: L5
MarHuTHOe ToJje MarHuTHOE TOJIe U €r0 OCHOBHBIC XapaKTePUCTHKH. [[efiCTBUE MATHUTHOTO IOJIsl Ha MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DIEeKTPOABH-
raresib. SIBICHHE 3JICKTPOMATHUTHOW MHIYKIMH (OCHOBHBIC TIOHSTHS, CYIIIHOCTHBIC XaPaKTCPUCTUKH).
MpakTuyeckas padora: 0,5

- pC€IICHUEC 3a1a4 110 TEMC <<3H€KTp0MaFHeTI/I3M»
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CamocrosTe/ibHasi padoTa 00y4aroumuxcs:
- MOITOTOBKA COOOIICHUS MO TeME «AKYCTHUYECKIE CBOWCTBA ITOTYIIPOBOAHUKOBY, « BHIIONSIpHBIE TPaH3UCTOPEI», «BUIBI 3IIeKTpHde-

CKUX Pa3psIoB. DIEKTpHUIECKIE pa3psIpl Ha CITy:kOe denmoBekay, «3akoHsl Kupxroda ms snexTpudeckoil nenm», «lcmonp3oBanue
3JIEKTPOIHEPTUH B TPAHCIIOPTE», «MOIHNS — Ta30BbIH pa3psAd B MIPUPOIHBIX yCIOBUAX», «OTKPHITHE U IPUMEHEHNE BEICOKOTEMITEPa-
TYpHOH CBEPXIIPOBOIANMOCTIY, «[lepeMeHHBIH AIeKTpUIeCKUI TOK U €T0 IpuMeHeHne», «[10IyrpoBOTHUKOBEIE TATYUKU TEMIIEpaTy-
pe», «[Ipupona GpeppomaraeTusmay, « IKOJIOTHYECKUE TPOOIIEMBI M BOZMOKHBIC IYTH UX PEIICHHUS», « DIECKTPHYCCTBO B JKUBBIX Opra-
HU3MaX»;

- U3y4Y€eHHE JIEKLIMOHHOTO MaTepuana

Pasnen 4. Kojie6anusi 1 BOJTHBI

Tema 4.1. Cooepoicanue yuebnoco mamepuana.: 0,5
Mexanndeckue koyieda- | Cobomnbpie KoebaHus. (OCHOBHBIC TIOHATHSA, CYIIHOCTHBIE XapakTepucTuku) [leproa, dacToTa u aMumTyaa Konebanuii. 'apmonmye-

HHUS U BOJIHBI CKkue KoJieOaHusl (OCHOBHBIC IMOHSTHS, CYIIHOCTHBIC XapaKTCPUCTUKH). MeXaHUUeCKUe BOJHBI M UX BHJBI. 3BYKOBBIC BOJHEIL. YIJIBTpa-
3BYKOBBIC BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIH30BAHUE B MEAUIIUHE U TCXHHKE.
IIpakTuyeckas padora: L5
- JJabopaTopHas padora: Ne4 «M3ydeHue kojieOaHWH HUTSHOTO MasTHAKAY;
- pelleHue 3a1a4 Ha KOJICOAHNE HUTSHOTO M MIPYKHUHHOT'O MasiTHUKA
CamocrosTeabHast padoTa 00y4aOIUXCH: 1
- U3YYCHUE JICKIIMOHHOTO MaTEpUaIIa;
- MOATOTOBKA coobmieHmnit «KpuBbie paBHOM IPOMKOCTH, 3aK0H Bebepa-Dexnepay, «Pu3nka u My3bIkay, «YIbTPa3ByK (TOTydeHHE,
CBOWCTBA, MPUMCHCHHUE)

Tema 4.2. Codeporcanue yuebHo20 mamepuana: 0,5
DaekTpoMarHuTHbie KO- | CBOOOIHBIC JIEKTPOMArHUTHBIE KOJIeOaHHsl (OCHOBHBIC MOHATHS, CYLITHOCTHBIE XapakTepucTuku). KosebaTenbHbI KOHTYp (OCHOBHBIC
Je0anus M BOJIHbIL. CBe- | TMOHATHS, CYITHOCTHBIC XapaKTEPUCTHKH). DJICKTPOMATHUTHOE T0Jie (OCHOBHBIC TOHSTHS, CYIIHOCTHBIC XapaKTEPUCTUKH). DIIEKTPOMAr-

TOBbIE BOJHBI. JINH3BI HUTHBIC BOJIHBI (OCHOBHBIC MOHSATHS, CYIIIHOCTHBIC XapaKTepucTUKH). CKOPOCTh IEKTPOMATHUTHBIX BOJH. Pa3BuTHE mpeicTaBlieHUA O
MPHUPOJIC CBETA. 3aKOHBI OTPAKCHHUS U MpesioMicHus cBeTa. JInu3pl. DopMyiia TOHKOU JIMH3EL.
MpakTuyeckas padora: 0,5
- JTabopatopnas padora Ne5S. «3ydyenue hopmyIibl TOHKOH JIMH3BI»;
- peleHue 3a7a4 Ha (OPMYITy TOHKOW JIMH3EI U ()OPMYITY YBEIHUYCHHUS
CamocrosiTeibHAsI padoTa 00yYAKOIINXCS: 0,5
- MOATOTOBKA coobmeHus o Temam «Doroanmapaty, «JIuusey, «[Ipuniun [olirerncay, «YpaBHeHus MakcBemiay, «DoTodIeMeHThI»,
«CoBpeMeHHBIE CPEICTBA CBSI3M», «CBET — AIIEKTpOMarHUTHAs BoJTHa», «COBpEeMEHHAs CITlyTHUKOBAS! CBSI3b)
Pa3nen 5. DjieMeHTbI KBAHTOBOMH (GU3HKH U TEOPUH OTHOCUTETbHOCTH
Tema 5.1. Coodeporcanue yuebHo20 mamepuana: 2
DaeMeHnThl KBaHTOBOM | KBaHTOBBIC cBOVicTBa cBeTa. KBaHTOBAs runoresa [lnanka. @orosnekrpudeckuii 3hdekt (OCHOBHBIC MOHSATHUS, CYIHOCTHBIC XapaKTepu-
(3K ¥ Teopun oTHO- | cTHKH). PU3MKa aToMa (OCHOBHBIC HOHATHS, CYIIHOCTHBIE XapaKTepuCTHKH). Momenu crpoerns aroma. Omeit Pesepdopaa. dusmka
CHTEJILHOCTH aTOMHOTO Spa W 3JeMeHTapHBIX JacTui. COCTaB M CTPOCHHE aTOMHOTO sapa. PaanoakTHBHOCTH (OCHOBHBIC MOHSTHS, CYIIHOCTHBIC
XapaKTepUCTHKH). PaanoakTHBHBIE H3TyUSHHS W WX BO3JIEHCTBHE Ha )KUBBIC OpTraHU3MEI. M3mydeHne u crieKTphl (BUAB H3ITyYeHHH, UC-
TOYHHKH CBETA, CIEKTPHl W WX BHIBI, CIIEKTPAJIBHBIN aHAN3). DJIEMEHTH TEOPHH OTHOCHTENBHOCTH (3aKOHBI 3JICKTPOIUHAMUKH U
MIPUHIIUAT OTHOCHUTEIBHOCTH, TIOCTYJIATHl TEOPUH OTHOCHUTEIHHOCTH, PEIATUBUCTCKAS JHHAMHUKA, CBS3b MEXTy Maccoil U SHEeprueii).
L5

IpakTHueckasi pagora:
- pemenwe 3anad mo CTO;

16




- U3y4YCHUC JICKIITUOHHOI'O MaTepurajia

CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 2
- IOATOTOBKA COOOIICHHUs 0 TeMaM «Bo3aelicTBIE painon3ITydeHus», «KATOMHBIN peakTopy, «SnepHas sHepretuka B Hukeropoackoi
obmactu», «YIpaBIseMblii TEPMOSIICPHBIA CUHTE3Y», «YCKOPHUTEIH 3apsDKEHHBIX YacTUI, «AJBTCPHATUBHAS YHEPreTUKA», «ATOMHAsS
¢uznka. M3oromnsl. IlpuMeHeHne painOaKTHBHBIX H30TOIIOBY
KonTpoabHas padora: 0,5
- pemenue 3agad Ha CTO, xonebanus, 3akoH OMa u 3axkoH KynmoHa, muchMeHHBIN 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. BuoJ1orusi — COBOKYNMHOCTHh 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 OpraHU3alNN )KUBOW MaTepuH (OCHOBHBIE MTOHATHS, CYITHOCTHBIE XapaKTCPUCTHKH).
ruu. Konmponvnasa paboma: tema 5.1: 1

BerInoTHEHNE MUCBMEHHBIX OTBETOB Ha BOIIPOCHI IO pasjeny: «XKuBasi mpupoja Kak 00beKT u3y4eHus Ouonorumy. [IpuMepHbie Bompo-
cbl: «OCHOBHBIC IPHU3HAKH KHUBOT0»; «[oueMy )KHMBBIC OPraHU3MbI CYMTAIOT OTKPBITHIMH CUCTEMaMH?y.
CamocrosiTesibHAsI pa60oTa 00y4AIOIIUXCS: 1,5
- OTBETUTH Ha BOIIPOCHL: «Kakue KpuTepuu JIexKaT B OCHOBE BBIJICIICHHUS Pa3IMIHBIX YPOBHEH OpraHU3alni )KUBOTO?»;
«ITovyeMy *KHBBIC OPTaHU3MBI CYUTAIOTCS OTKPBITHIMH CUCTEMaMU?»;
-TIOBTOPEHNE MPONHAECHHOTO MaTepHaa;
- paboTa Co CIPaBOYHO JUTEPATYPOH U HOATOTOBKH K KOHTPOJIBEHOH padoTe.

Tema 5.2. Cooeporcarue yuebHo2o mamepuaia: 6

Kierka. OCHOBHBIC TIOJIOKEHUS KJIETOYHOU Teopuu. KieTka — cTpyKTypHO-(QYHKIIMOHANBHAS enuHuna ku3Hu. CTpoeHue KieTku. OCHOBHBIC
CTPYKTYpHBIC KOMIIOHEHTHI KJIeTKH. Kietounoe siapo u ero ¢pyakunn. CTpyKTypa ¥ QYHKIIHH XPOMOCOM. AyTOCOMBI U TTOJIOBBIE XPOMO-
combl. bronornueckoe 3HaUeHNE XUMHYCCKUX 3JICMEHTOB. HeopraHnveckue U OpraHndecKre BEIIEeCTBa B cocTaBe KIIeTOK. CTpocHHe
HYKJIEOTHIOB M CTpyKTypa nosmaykineotuaabix nenei JJHK u PHK, u AT®. Bupycs! u 6akrepuodaru. Bupycs! — Bo3Ooyautenn ua-
(heKIIMOHHBIX 3a00JIeBaHU, TOHATHE 00 OHKOBUPYCaX.
KoHnTpoabHas pabdora: Tema 5.2: 1
BerInoTHEeHNE MUCBMEHHBIX OTBETOB Ha BOTIPOCHI 1o paszaeny: «Knerkay. [IpumepHbie Bonpockl: «UTo sSBIISETCS MOHOMEPOM HYKIICHHO-
BBIX KHUCJIOT?»; «Y CTAHOBUTE COOTBETCTBUE MEXJIY OPTaHOMIAMH M UX XapaKTEPHBIMH OCOOCHHOCTSIMEY.
CamocrosiTesibHAsE paboTa 00y4AIOIIUXCS: 3,5

- TOKa3aTh, 4TO KJIETKA SBJIICTCS CTPYKTYPHOH M (QYHKIIMOHAIBHOMN eTMHUIICH )KUBON MaTepu;
- cpaBauTh Mosiekyibsl 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 TIPOUJIEHHOT0 MaTepHuaa,

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

Cooeporcarue yuedbHo2o mamepuaia:

Opranusm — enuHoe menoe. OOMEH BEIECTB M SHEPTHEH ¢ OKpykarotei cpenoi. CrtocoOHOCTh K cCaMOBOCTIPOM3BEACHUIO. JleneHue
KJIETKH — OCHOBA POCTa, Pa3BUTHA U pa3MHOKCHHS OPTaHU3MOB.. becronoe u mooBoe pa3sMHOXKEHHE OpraHn3MoB. OIUIOTOTBOPEHHE.
Ero 6uonoruyeckoe 3HaucHue. [loHATHE 00 MHIUBUIYATFHOM, SMOPHOHAIEHOM U IIOCTIMOPUOHAIEHOM pa3BUTHU. [IpencTaBieHus o
HACJICACTBEHHOCTH 1 M3MEHYMBOCTH. | eHeTHYecKast TS PMHUHOJIOTHS M CHMBOJIMKA. 3aKOHOMEpPHOCTH HacyenoBaHus. HacnenoBanme
MIPU3HAKOB Yy deoBeka. CIeTIIeHHOE ¢ TI0JIOM HacienoBanue. HacnencTBeHHbIE 00I€3HH YeTI0BEKa, MX MPUYNHBI ¥ MPO(UITaKTHKA.
I'eHeTHueckue 3akOHOMEpHOCTH M3MeHUnBoCTH. Kinaccupukarus gopm nsmenunBocty. [Ipenmer, 3a1auu 1 METOIBI CENCKIUU. Y YCHUE
H. 1. BaBuiioBa o meHTpax MHOT0OOpa3usi U MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHUH. BHOTEXHOJIOTHSA, €€ TOCTIKEHUS, TIePCIIEKTUBEI
pa3BUTHSL.

IIpakTHueckas padora:
3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHMH (II0 BEIOOPY HperoaBaTelis):
- pelIeHHE 3IEMEHTAPHBIX TCHETHUECKHX 33/1a4.

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 IToMeTax Jana 19 yepHbiX U 17 KOpUUHEBBIX IOTOMKOB, a BTOpasi - 35 4yepHbIX MOTOMKOB. Omnpe-
JIeIUTh TeHOTHUIIBI POJIUTENICH U TOTOMKOB?»; «PeriecCUBHBIN I'eH JalbTOHU3Ma HaXOAUTbCs B X-xpomocoMme. OTell AeBYUIKU CTpajgaeT

JaTbTOHU3MOM, TOTJIa KaK MaTh M BCE €€ MPEIIKH Pa3INdaloT [[BeTa HOPMaIBbHO. J[eByIIKa BEIXOIUT 3aMYK 3a 3I0pPOBOTO 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, «dTO Takoe reH?».

CamMocrosiTe1bHast padoTa 00y4arouXCs:

- BBIJICJIUTH TPYIIIBI PEaKIuil B 0OMEHE BEIIECTB;

- IPUBECTH MPUMEPHI Pa3HBIX BHIOB OECIIONIOTO Pa3sMHOKEHHS;

- CPaBHUTH MHUTO3 U MEHO03;

- ONPENIEIUTD Pa3INYUs B CTPOCHUH KEHCKUX U MY>KCKHUX MOJIOBBIX KJIETOK;

- HAPUCOBATh CXEMY MeH03a y OpraHru3Ma MY>KCKOTO T0Jia ¢ OAHOM Mapoil ayTOCOM U C Mapoi MOJIOBBIX XPOMOCOM;
- pelleHre TeHeTUYECKHX 3a/1aY;

- ONPENENUTD Pa3INUUsI MEXKAY TOUKOBBIMUA U XPOMOCOMHBIMU MYyTaLUsIMU;

- IOBTOPEHHE MIPOHIEHHOT0 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 BHIA U 9BOMOINH. CHHTETHYECKAs TEOPHUS DBOTIOINH. J[BIDKYIIHE CHITBI 9BOIOIMHA. Pe3ynbTaThl
sBosroIuK. bronoruueckuii mporpecc u perpecc. ['MIOTe3bl MPOUCXOKACHHS )KU3HH. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. DKOJIOT U~
yeckue (DaKTOphI AHTPOTIOTEHE3a: YCIOKHEHUE MOMYIISIIUOHHOM CTPYKTYPhI BUJA, U3TOTOBIICHHUE OPY/IUiA TPY/IA, IIEPEXOJI OT PaCTH-
TEBHOTO K CMEIIAHHOMY THITY TIMTaHWSI, HCTIOIb30BaHue OTHsI. [10sBIICHHE MBICTUTEIBHOMN U WICHOPA3IenbHO# peun. [IpoucxoxkaeHne
YeJIOBEUECKUX Pac.

IIpakTnyeckas padora:

3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHUH (II0 BEIOOPY MIperoaBaTelis):
- aHAJIM3 U OLICHKA PAa3JIMYHBIX THIIOTE3 IPOUCXOXKICHUS KHU3HU;

- QaHAJIU3 U OLICHKA Pa3JIMYHbIX THIOTE3 MPOUCXOXKACHUS YeJIoBeKa

KonTponbnast pabora: Tema 5.4:
BrInonHeHNe MMCEMEHHBIX OTBETOB Ha BOIPOCHI 110 pasneny: «Buny. [IpumepHsie Bonpockl: «IIpeamnocsuiku 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 XKUBOTHBIX U Ha3BaTh BHCIIHUC CUTHAJIBI HACTYIUICHUS 3TUX U3MCHCHUM;
- CPaBHUTH pa3In4YHBIC POPMBI 0TOOPA U BBIICIUTH YSPTHI CXOJCTBA U Pa3ITHYHS;

- OTIPEMICITUTD PA3IMYNS ITyTeH YBOJIOIMA YEJI0BEKA U IPYTUX KUBOTHBIX;

- IOBTOPEHUE MPOIIEHHOT0 MaTepuaa;

- paboTa CO CIPaBOYHBIM MATEPUAIOM JUIS OJrOTOBKH K KOHTPOJIBHOM padoTe.

Tema 5.5.
JKOCHCTEMBI.

Cooeporcarue yuedHo2o mamepuana:

[IpenMer u 3aa9n IKOJIOTUU: yIE€HHE 00 IKOJOTHIECKUX 00 IKOIOTHUECKHX (PaKTopax, ydeHHE O COOOIIEeCTBaX OPTaHU3MOB, YICHHE O
ouochepe. Dxomornaeckue PakTopbl, 0COOCHHOCTH X BO3JCHCTBHS. DKOJIOTHYECKAs XapaKTepucTuka Buaa. [losaTue o6 3xosornde-
ckmx cuctemax. [lenmn mutanus. buoreonenos kak skocuctema. bruochepa — rmodanpHast skocuctema. Yuenne B. M. BepHanckoro o
6nocdepe. bruomacca. buomornaeckuit kpyroBopot. OCHOBHBIE HalpaBJICHHUs BO3AeHCTBIS YeaoBeka Ha onocdepy. Tpancdopmarus
€CTECTBEHHBIX IKOJIOTHUECKUX crcTeM. OcOOEHHOCTH arpOdKOCHCTEM.

IIpakTuyeckas padora:

3amanus o GopMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPEINOIaBaTeNsl):

- COCTaBJICHHE CXEM IepeIadu ¥ dSHEPTUH (IeTel TUTaHus);

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

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

Komnpomssma ppedera: Temas.s: |

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

CamMocrosiTe1bHast padoTa 00y4arouXCs:

- 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

CamocTosiTeJIbHAasI pa6oTa 00y4alonerocs

36

MaxkcumasibHas yueOHasi HArpy3Ka

108

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIEeAYIOIe 0003HAYCHIS:

1. — 0O3HAKOMHUTENHHBIN (Y3HaBaHUE PaHEEe U3YUYCHHBIX OOBEKTOB, CBOMCTB);

2. — penpOoaYKTUBHBIN (BHIOIHEHHE ACATEIBHOCTH 110 00pasily, HHCTPYKLUHU WU IO/ PYKOBOJCTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSTEIHLHOE BBHITIOIHEHHE ICATEIIEHOCTH, pEIIEHUE TPOOJIEMHBIX 33]1a4)
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3. YCJIOBUS PEAJIN3AIIUU PABOYEN ITPOI'PAMMBI

3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanuus yqeOHON AMCUUIUIMHBI TPEOYET HAMUYUS y4eOHOro KabuHeTa.
O6opynoBaHue yueOHOTO KaOHWHETA:
- MOCQ/IOYHBIE MECTA MO KOJIUYECTBY 00 yUaIOIIUXCS;
- paboyee MecTO Mpeno1aBaTes;
- JIOCKa;
- KOMIUIEKT y4eOHO-HArJIsAIHbBIX Tocoomii « Xumus», «buonorusy, «Du3znka.
- CTaTUCTUYECKHE, TUMHAMHYECKHUE U JIEeMOHCTPAIlMOHHBIC MOJICIH,
TexHuueckue cpeacTBa 00ydeHUs:
- TeneBu30p ¢ MPOUTPHIBAIOIINM YCTPOHUCTBOM (IBI-TLICEPOM HIIM HOT-OYKOM), TIO3BOJISIOIIUM
BOCITPOM3BEICHNUE YICOHBIX (PHUIHLMOB B IIM(DPOBOM BapHaHTE.

3.2. UnpopmaunmnonHoe 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 loroop ¢ OO0 «DneKkTpoHHOE U31aTeabCTBO FOpaiTy» , peaocTaBisio-
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 «DeKTpOHHOE U3/1aTETHLCTBO
IOpaiit» , mpexocTaBisionei JoCcTyn K y4eOHOM IuTeparype 1o oomeodpazoBaTeIbHbIM H 00-
HIENPOPHIBHBIM TUCHUTUIMHAM.

3. 1.B.A¢unorenos, A.B.bookos, B.A.ITonkoB. Xumus. Yuedbuuk u npaktukym s CIIO.
Mockasa. IOpaiit. 20211. O6p. muardopma urait.ru Jloropop ¢ OOO IOpaiit , mpenocTaBistomei
JOCTYT K Y4eOHOU IuTeparype mo 001meo0pa3oBaTeIbHBIM B 00IenpO(GUIBLHBIM JUCIHILTHHAM.
4. B.B.Ceupunos, E.N.CeupunoBa EcrecrBo3nanue. Yueonoe nocodue mist CI1O. Mocksa.
HOpaiit. 2021r. O6p. mnardopma urait.ru JloroBop ¢ OO0 «DneKTpOHHOE H3AATETHCTBO
FOpaiity» , mpenocTapstomen JoCTyn K y4eOHOU JTUTEpaType 1Mo 001eo0pa3oBaTeIbHBIM U 00-
HIePOQPHIBHBIM 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 YIeOHOM 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 FOpaiTy» , mpenocTas-
JSIOIIEH TOCTYI K Y4eOHOM JTUTepaType Mo 001eo0pa3oBaTeIbHBIM U 00IIEeTPOGUIBLHBIM JIHC-
[UTUTHHAM.
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JonotHUTE/IbHBIE HCTOYHUKU:
1. I'abpuensa O.C., OctpoymoB WU.I'., [Typsimesa H.C. u np. EcrectBo3nanue. ba3oBslii ypo-
BeHb. 10 k1. M.: Jlpoda, 2013.
2. T'abpuensu O.C., OctpoymoB WN.I'., [TypeimeBa H.C. u nap. EctrectBo3Hanue. ba3ossiit ypo-
BeHb. 11 k1. M.: Jlpoda, 2013.
3.benser JI.K. buonorus. O6miast 6uonorus. 10-11 kimaccel. Yue6uuk. bazoBeiit ypoBeHb. M.
[Ipocemenue, 2013.
NuTepHeT-pecypcenl:
1. http://barsic.spbu.ru/www/lab_dhtml/common/menu.html
2. www. chemistri-chemists. com/index. htm1 (3;mekTpoHHBIH XypHAT « XUMUKHU U XH-
MUS).
www. chemi. wallst. Ru (Xumusi. OOpa3zoBaTenbHbBIN CAlT I NTIKOJILHUKOB).
www. chem. mzu. su (QnexTpoHHast 6MOIMOTEKA 10 XUMHH).
www. hvsh. ru (OKypran «XuMus B mKose»).
www. hij. ku (KypHaT « XUMUS U KU3HBY).
www. biology. asvu. ru (Bcs 6nonorus. CoBpemMeHHast OMOJIOTHsI, CTaThH, HO-
BOCTH, OMOITHOTEKA).
8. www. window. edu. ru.windou (EgmHoe okHO mocTyma kK 00pa3oBaTEIbHBIM pecypcam
WuTepuera no 6uonorun).
9. www. interneturok. ru («Buaeoypoku mo npeamMeTam IIKOJIbHOU MPOTpaMMBbI.
10. www. class-fizika. narod. ru («Knacc!Has qocka st 10003HATEIBHBIX ).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMaIHIX»).
12. www. interneturok. ru («Buneoypoku no npeaMeram HIKOILHON MPOTPAMMBD»).
13. http://fizika.spc3.edusite.ru/p19aal.html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
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HATJISIIHBIE IOCOBUA

1. Kommiekt Tabnui. buonorus. 10-11 kmaccel. [lutonorus. ['eneruka. Cenexnus (12 tabmmir).
2.Kommnekt Tabmui. buonorus. 10-11 kmaccsl. DBomormonnoe yuenue (10 Tabmmir).

3. KommiekT Tabmun. Xumus. Ctpoenue Bemecta (10 Tabmir).

4. Harnsinaoe noco6ue. CTpoeHne COMHEYHON CUCTEMBI.

5. Harmsimao-pa3naTounoe nocobue. TepMoauHaMuka.

6. HarnsigHo-pa3parounoe nocobue. Kunemaruka.

7. Harmsimao-pa3aaTounoe nmocoorue. MarHuTHOE 1mosie. DIIeKTPOMarHuTHaAs WHTYKITHS.
8. HarnspHo-paznaTounoe nmocodue. MexaHndeckne KojaeOaHus U BOJIHBI.

9. HarnsgHo-paznarounoe mocodue. DIeKTpOMarHuTHbIE KOJIEOaHUS U BOJTHBI.

10. Harmsimao-pa3znaTounoe mocooue. [leproaudeckasi cucreMa XUMUYECKUX SJIEMEHTOB.

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYUEBHOM U CIUILIN-
HbI

KoHTpoJib U OLleHKA Pe3yabTaTOB OCBOSHUS YU€OHOUW AMCIUILTUHBI OCYIIECTBISIETCS TPEero/ia-
BaTeJIeM B IPOIECCE MPOBENCHUS MPAKTUUECKUX 3aHATUI M CaMOCTOSITENIbHBIX padoT, TECTHPO-
BaHUs, a TAK)KE BHIMIOJTHEHHS 00YJarOIIMMHKCS WHINBUIYATbHBIX 3aTaHUN.

Pe3yabTaTnl 00yyeHus @®opMbI 1 METOAbI KOHTPOJISI M
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3yJIbTATOB 00y4eHus!
Ymenus:
B pesyabrare ocBoenusi aucuumiauabl OVYIL.07 | BHeayaguTOpHas CaMOCTOATENbHAsS
EctecTBO3HAHME 00y4AIOIIUICA JO/IKEH 3HATD: pabora, KOHTpoibHast  paboTa,
3.1. OCHOBHBIE HAYKH O MPHUPOJE, UX OOIIHOCTh U OTIHU- | MPAKTUYECKUE 3aHATHUS
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qus;
3.2. ecTeCTBEHHOHAY4HBI METOJ IO3HaHWS U €ro co-
CTaBJAIOIINE, €IMHCTBO 3aKOHOB MpPHUpPOAbl Bo BceneH-
HOI;

3.3. B3aMMOCBS3b MEXKIY HAYYHBIMH OTKPBITHUSIMU U pa3-
BUTUEM TEXHUKU U TEXHOJIOTU;

3.4. BKJIaa BENHMKUX YYEHBIX B (POpMHUpOBAHHE COBpE-
MEHHOH €CTECTBEHHOHAay4YHOU KapTUHBI MUDAa;

B pesyabTaTe 0OCBOeHUS] JMCHHMILIHHBI
OVIL.07 EcrecTBo3HaHWe O0y4alOIIMICA JOJIAKEH

yMeThb:

V.1. opueHTUPOBaTLCS B COBPEMEHHBIX HAyUHBIX
MOHATUSX U UH(OPMALIUK €CTECTBEHHOHAYYHOTO COJIep-

JKaHMS;

V¥.2. paboTaTh ¢ ecTeCTBEHHOHAy4YHOH HH(pOpMa-
[Uel: BIaJIeTh METOIaMU TTOUCKA, BBIICTSTH CMBICIOBYIO
OCHOBY H OIICHHBATh JIOCTOBEPHOCTh HH(OPMAIINH;

VY.3. UCTONb30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS
B ITIOBCEIHCBHOM KU3HU I 0OecIieueHHs] 0€30I1aCHOCTH
JKU3HEJICATCIIBHOCTH, OXPaHbl 3JI0OPOBBS, OKPY)KAOMIEH

CpPeIIbI, YHEPTOCOEPEIKEHUS;

B nmporpammy yuebnoi mucturmuabl OVIL.07
EctecTBO3HAaHME BKJIIOYEHO COJIEpIKaHWE, HAMPABICHHOE
Ha (opMUpOBaHHWE Yy CTYIEHTOB KOMIIETEHIHII,
HEOOXOMUMBIX Ui KadecTBeHHOTO ocBoeHus OITOII
CIIO na 6a3e 0OCHOBHOT'O 00IIeT0 0Opa30BaHuUs.

B pe3ynbrare OCBOSHHUS NUCHUIUIMHBI y 00Y-
yaromierocst GopMHpYIOTCS clieAyronue odlue KoMile-

Tenuunu (OK):

OK 10. Hcnonp30BaTh B IpodeCcCHOHATBHOM es-
TEJIBHOCTH YMEHUS U 3HAHUSI, TOJyYCHHbBIE 00YJYaIOMIUMHUCS B
XO0JIC OCBOCHUSI yIEOHBIX TPEJAMETOB B COOTBETCTBHH C (ejie-
pabHBIM TOCYJaPCTBEHHBIM 00Pa30BaTEIbHBIM CTAaHIAPTOM

cpenHero oo1ero oopa3oBaHusl.

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JIEATEJIbHOCTH CTYJIEHTOB (6.10-

KN «XUMUSA» U «BH0JIorus)

Coaepixkanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1eATeJIbHOCTH CTYy-
JAEeHTOB (HA ypOBHE Y4eOHBIX IeHCTBHI)

XUMUA

BBenenue

PackpriTre Bk1ajja XUMUYECKOW KapTUHBI MUpPa B €UHYIO
€CTECTBEHHO - HayUYHYIO KapTUHY MHUpa. XapaKTepUCTUKa
XUMHH KaK TPOU3BOJUTENBLHOM CUJIbl 00LIeCTBa.

Baxneiime XuMU4YeCKUe MOHS-
THA

YMeHue 1aTh ONPENeICHUE U OIIEPUPOBATh CIIEAYIOIUMHU
XUMHUYECKUMHU MTOHATUAMU: «BELIECTBOY, «XMMHYECKHUU
IIEMEHT», «aTOM», «MOJIEKYIa», «MOHY, «A30TOIbD», «XH-
MUYECKAsl CBA3bY, «IIIEKTPOOTPULIATEIEHOCTDY, «BAJIEHT-
HOCTb», «CTEIIEHb OKUCIICHUSD, «MOJIbY», «MOJIIpHAs Mac-
cay», «PacTBOPBI», «IJIEKTPOIUT U HEBJIEKTPOIUTY, «DJIEK-
TPOJIMTUYECKAS] TUCCOLUALIUS, KOKUCIUTEIb U BOCCTAHO-
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BUTEIIbY, «OKUCIIEHUE U BOCCTAHOBJICHUEY, «CKOPOCTh XH-
MHYECKOM PeaKkInmny», «<XUMHUECKOE PABHOBECHEY, «PYHK-
IIMOHAJIbHAS TPYIINAY, KU30MEPHSI».

Baxwuelimme BeniecTsa 1 MaTepu-
aJTBI

XapakTepuCTHUKa CTPOEHUS aTOMOB U KPUCTAJIOB U HA 3TOU
OCHOBE — OOILIIMX XUMUYECKHUX CBOICTB METAJIOB M HEME-
TaJuUI0B. XapaKTepUCTUKA COCTaBa, CTPOCHMS, CBOMCTB, I10-
Jy4EeHUS U IPUMEHECHMS BAKHEHIINX HEMETAIUIOB.
XapakTepucTUKa COCTaBa, CTPOCHUS M OOIINX CBONCTB
BXHEHIINX KJIACCOB HEOPTAHNYECKUX BEILECTB.

Onucanue cocTaBa Ba)XHEHIINX MIPEICTaBUTENEN OpraHuye-
CKUX COEJMHEHUI: METaHOJIa, ITAHOJIA, CJIOKHBIX I(PUPOB,
KHUPOB, MBLJI, KAPOOHOBBIX KUCIIOT, MOHOCAXapHI0B, TUCA-
Xapua0B, MOJINCaXapHUI0B, aMUHOKHUCIIOT, OEIIKOB, UCKYC-
CTBEHHBIX Y CHHTETHYECKHUX I10JIMMEPOB.

XUMHAYECKHUH A3BIK U CUMBOJIMKA

Hcnonb3oBanue B ydeOHOU U MPOPECCHOHATBHON JeATEIb-
HOCTHU XUMHUYCCKUX TCPMHUHOB U CUMBOJIMKH.

HaspiBaHne n3yyaeMbIX BEIIECTB MO TPUBHAIBHON WIIN
MEXTYHApOHONH HOMEHKIIAType M OTPAKEHUE COCTaBa ITHX
COEJTMHEHUH C MOMOIIBI0 XUMHUYECKUX POPMYIL.

XUMUYECKUE PEAKIIUU

OOBsicHEeHHE CYIIIHOCTH XMMUYECKUX nporeccoB. Kimaccu-
(uKays XUMUYECKUX PEAaKLUH 110 pa3IMyHbIM IIPU3HAKAM.

Xumnueckas nH(popmarus

[IpoBeneHue caMOCTOSITENILHOTO MOMCKA XMMHUECKOHN MH-
dopManuy ¢ UCIOIH30BAHUEM PA3TMYHBIX HCTOUHHKOB
(HayyHO — MOMYJISIPHBIX U3JaHUN, KOMITBIOTEPHBIX 0a3 JaH-
HBIX, PECYPCOB MHTEPHETA).

[IpodunbHOE 1 podeccnonab-
HO 3HAYMMOE COJIep)KaHHe

OOBsICHEHHE XUMHYECKHX SBJICHUI, IPOUCXOISIINX B IIPH-
pozxe, ObITY.

Co0uroieHre MPaBUIT AKOJIOTUIECKU TPaMOTHOTO MOBEIE-
HUSI B OKpY>Karollen cpeie.

O1reHKa XUMHYECKOTO 3arpsi3HEHNUST OKPY)KAIOIIeH cpe/ibl Ha
OpraHu3M YeJOBeKa U JAPYTUe )KUBBIC OPraHU3MBI.
Cobmtonenue npaBml 6€30MaCHOTO 0OpaIeHUs C TOPIOUYUMHU
Yl TOKCHYECKUMH BEICCTBAMH

BHOJIOI'UsA

buosnorust — COBOKymHOCTh HayK
0 )KMBOM npupozae. MeToasl 1o-
3HAaHUA B OMOJIOTHH.

3HAaKOMCTBO C OOBEKTaMH U3Y4eHUs] OMOJIOTHH.
BrisiBiienue ponu 6uosoruu B GOpMHUPOBAHUN COBPEMEH-
HOM €CTECTBEHHO — HAYYHOU KapTUHBI MUPa U IIPAKTHYE-
CKOU JEeSATEIbHOCTH JIIOICH.

Kierka

3HAKOMCTBO C KJIETOYHOM TEOPHEN CTPOEHUSI OPIraHU3MOB
[Tonydyenue npeacTaBiIeHU O PO OPraHUYECKUX U HEOP-
TFaHUYECKUX BEIIECTB B KIIETKE.

YMeHue cpaBHUBATH CTPOCHUE KIIETOK PACTEHUN U KUBOT-
HBIX.

Opranuszm

3HaHUE OCHOBHBIX CIIOCOOOB pa3MHOKEHHS OPTaHU3MOB,
CTaJMil OHTOT€HE3a Ha IIPUMEPE YEIOBEKA.

3HaHKWE NPUYKH, BBI3bIBAIOIIUX HAPYIIEHUS B Pa3BUTUHU OP-
raHu3Ma.

YMeHue noap30BaThCsl TECHETUYECKOW TEPMUHOIOTHEN 1
CHUMBOJIMKOM U pellaTh FT€HETUYECKUE 3a/1aUH.

3HaHMe 0COOECHHOCTEN HACIEACTBEHHON U HEHACIIEACTBEH-
HOW M3MEHUYMBOCTH U UX OMOJIOTUYECKON POJIU B IBOIIOLIUU
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JKHBOTO.

Bun

YMeHue aHaM3upoBaTh U OLEHUBATH PA3JIMYHbIE TUIIOTE3bI
IIPOUCXO0KICHUS )KU3HU Ha 3eMIIE.

YMeHue mpoBOIUTE OMHUCaHNE 0cO0el OTHOTO BUAA 110
MOP(OIOTHIECKOMY KPUTEPHIO.

Pa3zBuTHE criocOOHOCTEH SICHO U TOYHO M3JIaraTh CBOU MbIC-
JIM, TIOTUYECKN 0OOCHOBBIBATH CBOIO TOUKY 3PEHMUSI, BOCIIPHU-
HUMaTh W aHATM3UPOBATH MHEHHE COOECETHUKOB, MPU3HA-
Bas MPABO APYroro 4eJOBEKa HA HHOE MHEHUE.

YMeHue 10Ka3bIBaTh POJACTBO YETIOBEKA U MIIEKOIUTAIO-
HIMX, OOIIHOCTH U PAaBEHCTBO YEJIOBEYECKUX pac.

DKOCHUCTEMBI

3HaHHE OCHOBHBIX HKOJIOIMUYECKUX (AaKTOPOB U UX BIHSIHHUE
Ha OPraHu3Mbl.

3HaHHUE OTJIMYUTEIBHBIX MPU3HAKOB UCKYCCTBEHHBIX CO00-
IIECTB — arpO’KOCHCTEM.

[ToryueHue npeacTaBIeHUs O CXEME YKOCHCTEM Ha MpuMepe
ounochepsl.

[TnanupoBaHue COOCTBEHHOU NEATEILHOCTH JIJIsl JOCTHKE-
HUS ITOCTAaBJICHHBIX ueneﬁ, opraHu3anus CAMOKOHTPOJIA U
OLICHKH MOJTYYEHHBIX PE3yJIbTaTOB.

OO0yuenue coOII0ACHUIO TIPAaBUII TOBEICHHS B IpUpOJIE, Oe-
PEKHOMY OTHOIIICHHUIO K OMOJIOTHYEeCKUM 00BeKTaM (pacTe-
HUAM U )KUBOTHBIM U UX COOGH_IGCTBaM) " UX OXpaHcC.

XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOM AEATEJbHOCTH CTY-

JAEHTOB (610 «®u3nkay).

Conep:xxanue 00y4eHust

XapakTepuCTHKA OCHOBHBIX BH/IOB JeAATEJIbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX IelCTBHI)

Beeoenue. Mexanuka

Kunemaruka

Pa3zBuTHE ctOCOOHOCTEH SICHO M TOYHO M3J1araTh CBOM MBICIIH, JIO-
TMYECKH OOOCHOBBIBATH CBOIO TOYKY 3PEHMS, BOCIPUHMMATH WU
AHATM3UPOBATH MHEHUS COOCCETHUKOB, MIPU3HABAsI MIPABO JIPYTO-
ro 4ejoBeKka Ha MHoe MHeHue. [IpuBeaeHre MpUMEpPOB BIUSHUS
OTKPBITHI B (PU3HUKE HA MPOTPEcC B TEXHUKE U TEXHOJIOTUU IPO-
u3BojcTBa. O3HAKOMIJIEHHE CO CIOCOOaMU OMHMCAHUS MEXaHU4e-
CKOr0O JBWKECHMS, OCHOBHOM 3aJayell MexaHuku. M3ydeHue oc-
HOBHBIX (PM3MYECKUX BEIMYMH KMHEMATUKH: MEepeMeIleHus, CKO-
poctu, yckopenus. HalOnroneHne OTHOCHTETBHOCTH MeXaHWYe-
CKOoro JBmkeHus. PopMyTupoBaHHE 3aKOHA CIOXKEHHUS CKOPO-
creii. MccnenoBanue paBHOYCKOPEHHOI'O IPSIMOJIMHEWHOIO JIBU-
JKeHUs (Ha mpumepe CBOOOIHOTO TaJeHUs Tell) U PAaBHOMEPHOTO
JIBUKEHUSI Tella MO0 OKPY>KHOCTU. [ToHMMaHue cMbICIa OCHOBHBIX
bu3NYeCKUX BEIMYHH, XapaKTEPU3YIOIIUX PaBHOMEPHOE JIBHXKeE-
HUE Tela M0 OKPY>KHOCTHU

Jnnamuka

[Tonnmanue cMpiciia Takux (U3MUECKUX MOJIENeH, KaKk MaTepu-
ajbHasl TOYKa, UHEpLUHUaibHasA cucTeMa otcuera. 3mepenue mac-
Chl Tela Pa3IMYHBIMU criocoOamu. M3mMepeHue cui B3auMOCH-
CTBHUA Tell. Beducienue 3HaueHUs YCKOPCHUA TCJI MO U3BCCTHBIM
3HAYEHUSIM JEMCTBYIOUIUX CUJI U Macc Tell. YMEHHUE pa3nuyaTh
CUITy TsDKecTH U Bec Tena. OObsICHEHHE U MPUBEICHIE MTPHUMEPOB
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ABJICHUS HEBeCOMOCTU. [IpuMeHeHne OCHOBHBIX MOHATUH, (op-
MYJT ¥ 3aKOHOB IMHAMUKH K PEIICHUIO 3a/1a4

3aKOHBI COXpPAHEHUS B Me-
XaHHUKE

OObsicHeHHEe pEeaKTUBHOTO JBUKEHHSI HA OCHOBE 3aKOHA COXpaHe-
HUs uMIyibca. lIpumMeHeHne 3akoHa COXpaHEHUs UMITYJIbCa IS
BBIYMCIICHUS] U3BMEHEHHI CKOPOCTEN TeJ MPHU UX B3aUMOJICHCTBHU-
sax. Beruncnenne paGOTBI CUJI U U3MCHEHUS KMHETUUECKOU SHEp-
UM Tena. BeruncneHne moTeHIuanbHON SHEPrUH Tell B rpaBUTa-
IOHUOHHOM II0JIC. XapaKTepI/ICTI/IKa MMPOU3BOAUTCIILHOCTU MAlIWH U
JIBUTATEJIEH C MCIOJIb30BAHUEM MOHSITHSI MOIIIHOCTH

OcHO06bl MONEKYNAPHOU PUUKU U MEPMOOUHAMUKU

MonexynsapHas pu3uka

@opMyJIMPOBAaHUE  OCHOBHBIX  TOJOKEHUH  MOJIEKYJISIPHO-
KMHETUYECKOUW TEOpUH. BEIMOTHEHNE YKCIIEPHUMEHTOB, CITYKAIIUX
000CHOBaHUEM MOJICKYJISIPHO-KMHETHYECKOW Teopun. Halmrone-
HUE OPOYHOBCKOTO ABWKEHHs U siBieHus auddysun. Onpenene-
HUE TapaMeTpOB BEUIECTBa B ra3000pa3HOM COCTOSIHUM Ha OCHO-
BaHWUU YPaBHEHHUS COCTOSHUS UIealbHOTO ra3a. [Ipencrasienue B
BUJIe Tpaduka H30XOPHOTO, HM300apHOTO W HM30TEPMUUYECKOTO
IIPOLIECCOB. BbIUMCIIEHHE CpPeIHEW KUHETUYECKOM JHEPIHH TEIl-
JIOBOTO JIBMKEHHS MOJIEKYJ MO HM3BECTHOM TeMmmeparype Bellle-
cTBa. MI3MepeHne BIaKHOCTH BO3/IyXa

TepMmoauHamuka

OKCIIEpUMEHTAIBHOE HCCIIEJOBAHUE TEIUIOBBIX CBOWCTB Belle-
cTBa. Pacuer KkonmuecTBa TEMJIOTHI, HEOOXOAMMOTO IJsl OCY-
LIECTBIICHUS TpOLEecca MPEBPALICHNs BEIIECTBA U3 ONHOIO arpe-
raTHOTO COCTOSIHUS B JApyroe. Pacuer M3MEHEHHs BHYTPEHHEH
SHEPruM Tej, padoThl M NEPEAAHHOr0 KOJMYECTBA TEIUIOTHI Ha
OCHOBAHMU IEPBOT0 3aKOHA TepMOoIuHAMHUKH. OObsICHEHUE TIPUH-
LIMIIOB IEHCTBUS TEIUIOBBIX MAIIUH

OcHo6bl 371eKMPOOUHAMUKU

DJIEKTPOCTATHKA

Brruncienre cuii B3aMMOAEHCTBUSI TOUEUHBIX AJIEKTPUUECKUX 3a-
pAnoB. BhluncieHne HanpsyKEHHOCTH M MOTEHLMANa 3JIEKTpUye-
CKOr0O TOJISI OJIHOTO M HECKOJBKHUX TOYEUYHBIX 3apsnoB. M3mepe-
HUE Pa3HOCTH noreHuuanoB. [IpuBeneHure nNpuMepoB MPOBOIAHU-
KOB, JMDJICKTPUKOB M KOHJEHcaTOpoB. HaOmromeHwe sBIICHHS
ANEKTPOCTATUUECKOW MHIYKLIMH U SBJICHUS TOJIAPU3ALINH JUAJICK-
TPUKA, HAXOSIIETOCs B AJIEKTPUUECKOM T10JIe

ITocTOsIHHBIN TOK

N3mepenue MomHOCTH AekTpudeckoro Toka. M3mepenne 2J1C n
BHYTPEHHETO CONPOTHBJIEHUS MCTOYHHMKA Toka. COOp M HCIIBITa-
HHUE DJIEKTPUYECKHUX LIENEeH C Pa3IMYHbIM COECAMHEHUEM IPOBOI-
HHKOB, pacyeT UX I1apaMeTpoOB

MarsuTtHoe moje

HaOnronenue neficTBUs MarHUTHOTO TI0JIs1 HA IIPOBOJAHUK C TOKOM,
KAPTUHOK MAarHUTHBIX mosied. POpMyIMpOBaHKUE NPABUIIA JIEBOU
PYKH I ONpEACIICHUs HampaslieHUs cuibl Amnepa. Beramcie-
HUE CUJI, JEHCTBYIOLUX Ha IPOBOJHUK C TOKOM B MarHUTHOM IIO-
je, oObsACHEHHE NMPHUHLMIA JelcTBUsA 3neKkTpoasurarens. Vccie-
JIOBAaHUE SIBJICHUs DJIEKTPOMArHUTHOW MHIYKIIUH

Koneoanus u éonnwi

MexaHuueckue KoJicOaHus
U BOJIHBI

[IpuBenenne mpuMepoB KosiedaTenbHBIX ABMKEeHUU. MccrmenoBa-
HUE 3aBHCHMOCTH TEpHOaa KOJeOaHW MaTEeMaTHYECKOTO MasT-
HUKa OT €ro JUIMHBI, MAaCChl U aMILTUTY/bI Konebanuii. Ompenene-
HUE YCKOPEHHS CBOOOTHOTO TMaJCHHUS C MOMOIIBI0 MaTeMaTH4de-
ckoro mastHuKa. HaOmonenne konebanmii 3Byyamero tena. [Ipu-
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BEJICHNE 3HAYEHUs CKOPOCTH PAacHpOCTpPaHEHUs 3ByKa B pa3iny-
HBIX Cpelax. YMeHHE OOBSACHATH UCIOJIb30BaHUE YIbTPa3ByKa B
MEUINHE

DnekTpoMarHuTHeIe Kose- | HaGmioneHne ocumsuiorpaMM TrapMOHHUYECKUX KOJIGOAHUN CHITBI
0aHus M BoiHbBL. CBeToBbIE | TOKAa B Lenu. OObsACHEHHE NMPEBPAIIECHUS SHEPrUU B HJI€AIBHOM
BOJIHBIL. JIMH3BI KoyiebaTenbHOM KOHType. M3ydeHue ycTpoilcTBa W IpHUHIUNA
nercTBusl TpaHchopmaropa. AHaIM3 CXEMBI Mepefavyu JIEKTPO-
SHEpPruu Ha OoJplIMe paccTosiHUA. [IpuBeieHue MpUMEpOB BUIOB
pPaavocBA3U. 3HAKOMCTBO C YCTPOMCTBAMM, BXOASAIIUMU B CHUCTE-
My paauocBszu. OOcyxJeHne 0coOEHHOCTEH pacrnpoCTpaHeHHS
paguoBonH. [IpuMeHeHME Ha NPAKTHKE 3aKOHOB OTPAXKEHUS U
IPEJIOMIICHUS! CBETA IMpH pelleHun 3anad. Habmonenue sBieHUs
JU(QPaKLUU U JUCIIEPCUU CBETa. Y MEHHE CTPOUTh M300pakeHUs
IPEIMETOB, JaBaeMble JIMH3aMuU. PacueT onTu4ecKol CUIIbI JIMH3bI

Dnemenmul K6AHMOBOU huzuKku

DOnemMeHTHl KBaHTOBOM pu- | KBaHTOBBIE cBolicTBa cBera. HabmioneHue (oTodMeKTpUIecKOro
3UKH a¢pdekra. Pacuer mMakcMManbHONW KWHETUYECKOW DHEPTUM DJICK-
TpoHOB Tipu GoTodppekre. Pusuka aroma GopMyarpoBaHHE TO-
crynaroB bopa. HaGmtoneHune nmHEHYaTOro W HENPEPHIBHOTO
CHEKTpOB. Pacyer 4acToThl M IMHBI BOJHBI HCIYCKAEMOI'O CBETA
IIpU IEepexoJe aroMa W3 OJHOI0 CTALMOHAPHOIO COCTOSIHUS B
npyroe. O0bsicCHeHUE MPUHLIMIA JIeicTBUs J1azepa. Pusuka aTom-
HOTO s/Ipa U DJIEMEHTapHBIX Yactuil. Habmoaenne TpekoB anbda-
yacTull B KaMepe Bunbcona. Perucrpanus ssnepHbIX U3Iy4EeHUN C
noMouiplo cuerunka ['eitrepa. Pacder sHepruu CBsI3M aTOMHBIX
snep. Ilonnmanne EeHHOCTH HAY4YHOTO MO3HAHHUS MHpPa HE BOOO-
e JUIsl YeJIOBEYeCTBa B LIEJIOM, a JUIS KaXJO0Tro O0y4aromierocs
JIMYHO, LIEHHOCTH OBJIAJICHUSI METOJOM HAy4yHOrO IMO3HaHUsS AJIs
JIOCTHIKEHUS ycrexa B JJI000M BUJIE MPAKTUUYECKOM e TENbHOCTH

Bcenennan u ee J60/10UuUA

Bcenennas u ee sBomonust | Ctpoenue u pa3sutue Beenennoit. O0bsicHEHHE MOJIENTN PACIIIN-
pstomeiics Beenennoit. [lpoucxoxnenue CoaHEUHON CUCTEMBI.
Hab6nronenue 3Be3n, JIyHsl u mmanet B Teneckon. Habmonenne
COJTHEYHBIX MATEH C TOMOIIBIO TEJIECKOMa

5. METOAUYECKHUE YKA3AHUSA 11O OPTAHU3ALIUU CAMOCTOSATEJIb-
HOWM PABOTHI CTYJIEHTOB

OTnenbHBIM BHJIOM MPAKTUYECKOH pabOTHl CTYACHTOB B paMKax HM3ydeHHUs yuyeOHOM IuCIH-
muHel OYII1.07 EcrecTBo3HaHUE SBJSETCS BHEAYIUTOPHAS CAMOCTOsITeNbHAs paboTa, mpearno-
Jlararomias cCaMOoOpraHu3anuio CTYACHTOB Ha BBIMMOJIHCHUC OMPCACICHHBIX BU0B y‘ICGHOﬁ OCs1-
TEIbHOCTH, & UMEHHO: padOTy CO CIPAaBOYHOW JIMTEPATypOoll B paMKax MOATOTOBKH JOKJIAJOB,
COOOIIEeHNH, TOATOTOBKY K OOCYKIACHHSIM, AUCKYCCHUSM, TUCIYTaM, CEMHUHAPCKUM 3aHATHUSM,
KOHTPOJIbHBIM paboTaM, AU pepeHInpOBaHHOMY 3a4eTy, a TaKKe BBIMOJIHEHHE OMpPEeIeIeHHbBIX
BHJIOB IPAKTUYECKUX 3aJaHUM, ITOJTYUYCHHBIX B XOJ€ ayAUTOPHBIX 3aHATHIA.

Kaxnas dhopma caMocTosITETbHON pabOThI CTYJEHTOB OLIEHWBAETCS OTAEIBHO U IMpeIHa3Ha-
YyeHa JUIsi oTpabOTKM Pa3IMYHBIX METOAOB YCBOEHHS M3ydaeMoro B Kypce marepuaina. Iloaro-
TOBKa COOOIICHUH (JIOKJIamoB, pedepaToB) MpeaHa3HauCHa JIJIs paciIupeHusi HHHOPMAITMOHHOTO
HOJISL CTY/IGHTOB B PaMKax M3y4yaeMOM TeMBbI, a Takke (pOpMUPOBaHUS y CTYJCHTOB HAaBBIKOB OT-
Oopa TJIaBHOW M BTOPOCTENICHHOW WH(OpMaNUM IO paccMaTpuBacMoO mpoOsieMe, a Takke
HaBBIKOB CHUCTEMAaTH3aIlMH M30BITOYHOM HH(OpMaluu. BrimomHeHne pa3HOYPOBHEBBIX JTOMAIIl-
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HUX 3a/IaHUH TpeaHa3HaYeHo Uil (OPMHUPOBAHUS Y CTYACHTOB HaBBIKOB BBHICTPAHBAHUS YETKOU
CXEMBbI OTBETa Ha BOIIPOCH! PA3IMYHOTO YPOBHS CIIOKHOCTH, a TaKK€ Ha (JOPMHUPOBAHUE Y CTY-
JICHTOB OOBEKTUBHOTO TPEACTABICHUS O CTENICHH OBJIAJICHUS M YCBOSHHS UMHU M3Y4aeMOro Ma-
TepHajla B JaHHBIA MOMEHT BpEMEHU. BBINOIHEHNE PEKOMEHYEMBIX BAPUAHTOB B TECTOBBIX H
Pa3HOYPOBHEBBIX 3aJaHUM TAaKKe ITO3BOJISAET CTYIEHTaM JIydlle ITOATOTOBUTHCA K HUTOTOBOM
IPOBEPKE MX 3HAHUI 110 M3y4EeHHBIM TeMaM. [IoAroToBKa K MpakTUYECKUM 3aHATUAM (CEMHUHa-
pam, AUCKYCCUSIM) MO3BOJISIET CTYAEHTAM 3aKPENUTh HABbIKU KPUTUYECKOTO MBILUIEHUS NIpU pa-
60Te CO CIIPaBOYHOM TUTEPAaTypOil U UCTOUYHUKAMHU, U YIITyOUTh 3HAHUS IO KOHKPETHBIM TEMaM
M3y4aeMoil y4eOHOM TUCIIUTUTHHBI.

B momonis cTyaeHTaM I BBIIOJIHEHUS 3aJaHUN Pa3IMYHbIX BUIOB MIPENJIAraeTCs:
- CIIMCOK OCHOBHOM U BCIIOMOT'aTEJIbHOU JIMTEPATYPBHIL;
- CIIMCOK ITPUMEPHBIX TEM JOKJIaJ0B U COOOIICHUH.

CnucoK MpUMEPHBIX TeM JI0KJIA0B U COOOIIIEHH I

Pazngen «Xummus».
. Tabnmuia Meneneena.
. X¥MHS ¥ My3bIKa: KOMIIO3UTOp ¥ XuMHUK I1. bopoauH.
. Bona B xn3HM yetoBeka.
. YUeHbIE€ - XUMHUKHU.
. YII1€BOIbI ¥ UX POJIb B )KUBOUM MIPUPOJIE.
. 2KupbI Kak MpOAYKTHI MUTAHUS U XUMUYECKOE ChIPBE.
. XMMHUYECKasi CAMBOJIMKA.
. IIpupogHbIE UCTOYHUKH YTIEBOJOPOIOB. 9.CuHTreTnyeckue
MOIOIIME CPENICTBA, UX JOCTOMHCTBA U HEJOCTATKHU.
10.Xumust B OBITY.

01N DN B W~

Paznea «buonorus».
1.Y4ennle — 61oI0TH.
2.KiierouHasi TEOpUS CTPOEHMSI JKUBBIX CUCTEM.
3.OTKpbITHE HYKJIIEMHOBBIX KHUCIIOT.
4.HacnencTBeHHbIE 3a00ICBaHMS.
5.Yuenue B.M.Bepnaackoro o 6uocdepe.
6.Kpacnas kaura Hikeropoackoit o6mactu.
7.3anoBeanukn Hmkeropoackoit odmacTu.
8.Benukue reHeTuku.
9.I'no6GanpHBIC KOJIOTHYECKHUE TPOOJIEMBI.

Paznen «®Pusukar».
doToanmnapar.
OcHoBbl MKT.
JIun3ebIL.
["a30BbIE 3aKOHBI.
[Tpunmun Iefirronca.
YpaBHenue Makcseia.
Bo3snelicTBue paguoun3irydeHuid.
ATOMHBIN peaxkTop.
Benukue ¢puszukn.
OTKpBITHE 3JIEKTPUUECKOTO TOKA.
[TocToAHHBIN U BpEMEHHBIN TOK.
SnepHas sHepreTrka B Huxeropoackoi o6macT.
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13. DoTODRIIEMEHTEHI.

14.  YapTpasByk (monydeHue, CBOMCTBA, IPUMEHEHHE).

15. VYpaBiusieMbli TEPMOSIEPHBII CUHTES.

16. YckopuTenu 3apssKeHHBIX YaCTHII.

17.  CoBpeMeHHBbIE CPEACTBA CBSI3U.

18. CBeT — 3JIeKTpOMarHuTHas BOJIHA.

19.  CoBpeMeHHasl CIyTHUKOBAs CBA3b.

20. AJIbTEepHaTUBHAS SYHEPIreTUKA.

21.  Arowmuas ¢usuka. M3otomnsl. IIpumeHenne paanoakTHBHBIX H30TOIOB.
22. Barnsig va 3penue.

23.  Tonorpadus u ee npuMeHEHHE.

24.  Jludpakmus B Hamel KU3HHA.

25.  Kunaccudukanus 1 XapakTepUCTUKHU 3JIEMEHTAPHBIX YACTHII.

26. KoncTpykuus 1 BUzIbI J1a3€poB.

27.  KpuosnekTpoHuka (MUKpPOIIEKTPOHUKA U XOJION).

28. JlazepHble TEXHOJIOTUU U UX UCIOJIb30BaHHUE.

29.  MaruuTHble U3MepeHus (PUHIMITBI TOCTPOSHHS TPHUOOPOB, CIIOCOOBI U3MEPEHUS Mar-
HUTHOTO MOTOKA, MArHUTHOM MHIYKIUH).

30.  Meroa MEUEHBIX aTOMOB.

31. Metoapl HaOMIOECHUS U PETUCTPAIIUN PATMOAKTUBHBIX U3JIYYCHUN U YaCTHII.
32. MoOunbHbI#H TenedoH.

33. Onrtudeckue sIBICHUS B IPUPOJE.

34.  IlpuMeHEHHE s IEPHBIX PEAKTOPOB.

35. [IpousBoacTBO, Nepeaaya U UCMOJIb30BAHUE IICKTPOIHEPTHH.

36.  IIbe3oanexrpuueckuii 3pdekT ero npuMeHeHue.

37. PazBuTune cpeacTs cBs3M U paano

38.  PeHrtreHoBckue J1yun.

39. ®dusukKa 1 My3bIKa.

40.  IIkana 3J€KTPOMAarHUTHBIX BOJIH.

IIpuMepHBIe BONIPOCHI K AU (P PepeHIUPOBAHHOMY 3a4eTy:
1.IlepeuncnuTh CBOMCTBA KUBOW MaTEPHUU.
2. PacckasaTb 0 cocTaBe U CTPOEHMH KIIETKH.
3. Kakue Tunsl pa3amMHoxeHus 3Haere? [IpuBenure npumepsl.
4.Kakue 3aKOHBI HacIe10BaHus IpU3HAKoB 3HaeTe? [IpuBeauTe npumepsl.
5.HazoBuTe ocHOBHBIE TNI00AIbHBIE 3KOJIOTUYECKUE MPOOIEMBI.
6.Kak cBsi3aHO caMO4yBCTBHE 4YeNOBeKa C PU3NIECKUMU (PaKTOpaMU OKPYKAIOIIEH CpeIbl?

3anmanus o pusmke:
ba3oBblii ypoBeHb
1. Ha pucyHkax moka3aHbl HayaJllbHas U KO-

HCYHasl CKOPOCTb JABYX TECHI, IBMXKYIIUXCI 3 f i
BJIOJIb OCH X C IIOCTOSHHBIM YCKOPEHHEM. & ——m———— 0 |
_ B B ! bt 5

Onna kietka cooTBeTcTBYeT 3 m/c. Bpems &
HaOII0IeHUs PaBHO 4 C.

Kaxkoe teno pasronsioch, a kakoe — TopMo3uio? Kak u3MeHuIach CKOPOCTh KaKJIOro Teja Mo
Monyit0? Uemy paBHBI IPOEKLNUN YCKOPEHUM Ten?

2. Uto0B1 paBHOMEPHO TIepeMeaTh 0pycok maccoit 400 r mo cToiy, K OpycKy HaJl0 MPUKIIAbI-
BaThb NOPU30HTAJIBHO HampasieHHYo cuiny 1 H. Uemy paBHa cuiia HOpMaabHOM peakuuH, Aei-
CTBYIOIIasl Ha OPYCOK CO CTOPOHBI cTOJIA?
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3. Kakomy 3HaueHHIO aOCOIOTHOM TeMIepaTypbl COOTBETCTBYIOT: a) HOpMasbHas TeMIleparypa
TeJa 4esioBeKa, 0) camas HU3Kas 3aperucTpupoBaHHas Temrneparypa Ha 3emiie (okoso -90°C), B)
Temreparypa kumneHus azota (-196°C)?

4. Ha kakOM pacCTOSIHUHU PYT OT JApyra HaxoAsATCsA J1Ba ToueuHbIX 3apsaa S HKi u 2 mxKo, ecnu
OHM OTTaJIKHUBArOTCA ¢ cuion 3 mH?

Cpennuii ypoBeHb

1. [llapuk TONKHYIM BBEPX MO HAKJIOHHOW TIockocTH. HadambHas ckopocTh mapuka 4 m/c.
VYckopeHue mapuka npu ABUKEHUU BBEPX M BHU3 110 HAKIIOHHOM TJIOCKOCTU OJMHAKOBO U PABHO
o moxaymo 0,5 m/c. Uepe3 CKOJIBKO CEKYH]I MOCIe Havdayla JBHKCHHsI CKOPOCTh IIapuKa Oyner
paBHa 1o MoyJo 2 m/c?

2. JlexaniemMy Ha JIby KaMHIO COOOIIIMIIA CKOPOCTH 2 M/C, TOCJIE YeTO OH CKOJIB3MII IO OCTAHOB-
ku 10 M. Haiitu ko3 puiiuerT TpeHuss Mex 1y KaMHEM H JIbJIOM.

3. Hexoropas macca uaeaibHOIo ra3a HarpeBaeTcst n30XopHo oT temnepatypsl 27°C no 127 °C,
JlaBJIEHHE ra3a npu 3ToM Bo3pocio Ha 40 klla. Onpenenure nepBoHavaIbHOE JaBJICHHUE.

4. Toueunsie 3apsast 1,0*10-8 Kir u 2,0%10-8 K 3akperuieHbl Ha pacCTOsIHUU 1 M Ipyr OoT aApyra
B BakyyMe. Ha cepenune oTpes3ka, COEIMHSIONIETO 3TU 3aps/ibl, HA OJJMHAKOBOM PACCTOSIHUU OT
KOKJIOTO W3 HUX TIOMEIIECH TOYeYHbIN 3apsi, paBHbH-3*10-9 Kn. Omnpenenute Momaynbp u
HallpaBJICHUE CUIIBL, ACUCTBYIOLICH HA HETO

IoBbIlIEHHBIH YPOBEHD

1. Teno nBuramsock B OJJHOM HAampaBJICHUU C MOCTOSHHBIM yCKOpeHueM 1,2 M/c? u mpouuio 3a
YETBEPTYIO CEKYHIy OT Hauaja HaOmroJeHus nyTh 6,2 M. HalimuTe HavaapbHYI0 CKOPOCTh TeJa U
yTh, IPONAEHHBIN TesIoM 3a 10 c.

2. K nmpyxwune xectokocthio 100 H/m monsemen 6pycok maccoit 400 r. I[Ipu
3TOM Opycok omupaercs o cTon (puc.). Kakylo MUHUManbHYIO TOPH30H-
TaJbHYIO CHIIY HY>KHO MPUJIOKHUTH K OpYCKY, UTOOBI CIBUHYTH €r0 C MECTa,
€CJIM YIJIMHEHUE TPYXUHBI PaBHO 3 cM, a KOAIPQPUIUEHT TPEHUS MEKIY
O6pyckoM u ctosiom 0,37

3. B 6amnone BMectuMocThio 200 1 HaxoauTcs renuid moxa nasieruem 100
klla mpu Temneparype 17 °C. Ilocne moakadyuBaHusl reiausi €ro AaBieHUE MOAHsUIOCH 10 300
klIa, a remneparypa yBenuuunacs 10 47 °C. Ha ckonbko yBenu4uiach Macca reius?

4. JIra 3apsna +0,6uKn u -0,2 1K HaxoasTca B kepocuHe Ha pacctosinuu 0,4m apyr ot Apyra.
ONpPEAEINTh HANPSDKEHHOCTH 10JsA B Touke O, pacnoioKEHHOM Ha CepefuHe OTpe3Ka MPsIMOH,
COEIMHSIONIEN EHTPBI 3apsI0B.
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