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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI

1.1. O0sacTb NpUMeHEeHH s POTrPaMMbI
IIporpamma O/1.01.04 EctecTBO3HaHME IpeIHA3HAa4YeHA Ul U3Y4YEHMsI €CTECTBO3HAHUS B
npodeccuoHaIBHBIX 00pa3oBaTeabHbIX opranu3arusax CI1O, peann3yromux o0pa3oBaTeIbHYIO MPO-
rpamMMy CpeaHero oouiero oOpa3oBaHMs B IpeneNax OCBOCHUS OCHOBHOW 00Opa30BaTENbHOW IpO-
rpammbl CITO (OOIT CITO) Ha 6a3e 0CHOBHOTO 00IIero 00pa3oBaHUs MPHU MOJATOTOBKE CIEIHAIH-
CTOB CpPE/IHEro 3BEHA.

[Tporpamma J10.01.04 EctecTBo3Hanue paszpadborana Ha ocHoBe Tpeboanuit ®I'OC CIIO,
MPEIBSIBISEMBIX K CTPYKTYpPE, COACPKAHUIO U PEe3yabTaTaM OCBOCHHUs 00IIe00pa3oBaTeIbHON yue0-
Hou nuctmmuinHbl OJ1.01.04 EcrectBo3Hanue B yactu peanuzanun @I'OC CIIO B npenenax ocBoe-
HUS OCHOBHOM oOpazoBatenbHOi nporpammsbl CITO (OOIT CIIO) na 6a3ze ocHOBHOTro 0011ero oopa-
30BaHus ¢ yueroMm TpedoBanuit ®I'OC k momydaemMoil CrienMagTbHOCTH CPeHEro MpodhecCHOHATBLHO-
ro oOpa3oBaHUsl.

[Tporpamma OJ1.01.04 EctecTBO3HaHUE SBISETCS YaCThIO OCHOBHOM MpodeccHoHaIbHOM 00-
pazoBarenbHOi nporpammsel B cootBeTcTBUM ¢ PI'OC CIIO no cneunansuoctu 53.02.08 My3bikaib-
HOE 3BYKOOIIEPAaTOPCKOE MacCTEPCTBO

1.2. Mecrto yueOHoii nucuumiudbl B cTpykrype IHIICC3
Vueonas mucrummHa OJ[.01.04 EctecTBo3HaHue sBisieTCs 00s13aTeIbHON ydeOHON TUCITUTIIIN-
HOM 00111600pa30BaTENIBHOrO YUeOHOTO IHUKJIA.

1.3. Heau u 3axa4u, TPeOOBAHUSA K Pe3yJbTATAM OCBOCHUS U CIUTIIUHbBI
Conepxxanne mnporpammbl OJ1.01.04 EcrecTBo3HaHue HampaBiI€HO Ha JIOCTHXKEHUE
CHEAYIONIUX LETEH:
- OCBOCHHE 3HAaHUHU O COBPEMEHHOM €CTECTBEHHO — HAYYHOUM KapTUHE MUPA U METOJAX €CTECTBEHHBIX
HayK; 3HAKOMCTBO C HauOoJiee BXHBIMU HJIEIMU U JOCTH)KCHHUSMU €CTECTBO3HAHUS, OKa3aBIIMMU
ONpeeNsIolee BIUsSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTUH;
- OBJIa/ICHUE YMEHHUSIMHU NPUMEHATDH MOJYYECHHbIE 3HAHUS IS OOBSICHEHHUS SBJICHUN OKPYXKAIOIIETO
MHUpa, BOCHPHUATHS HHDOPMAIIMM €CTECTBEHHO — HAyYHOTO W MPO(ECCHOHAIBHO 3HAYUMOTO
COJIep>KaHusl; pa3BUTHE UHTEIUIEKTYaJIbHbBIX, TBOPYECKUX CIIOCOOHOCTE M KPUTHUECKOTO MBIIIJICHUS
B XOJ/I€ MPOBEJCHUS MPOCTEHIINX UCCIEIOBAaHUM, aHAIN3a SABJICHUM, BOCIPUITHS U UHTEPIPETALUU
€CTECTBEHHO — Hay4YHOU HH(OpMaINH;
- BOCMHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHHOW MPHUPOJBI M HCIOIh30BAHUE
JNOCTH>KEHHI €CTECTBEHHBIX HAyK JUISl pa3BUTUS IUBWIM3ALUN U KAYECTBA KU3HHU;
- TpUMEHEHHE eCTECTBEHHO — HAy4YHBIX 3HAaHUH B TPOPECCHOHATHHONW JEATEIBHOCTH |
MOBCEIHEBHOM KU3HU Il oOecredeHus: Oe30MacHOCTH  KHU3HEAESTENbHOCTH; T'PaMOTHOTO
WCIIO0Ib30BaHUSI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbI 3JJ0POBbS, OKPYKAIOIIEH Cpe/Ibl.
B pesyabtarte ocBoenusi nucuuiuinabl O/1.01.04 EcrecTBo3HaHHe 00Y4alOUIUiiCS T0JIKEH
3HATh:
3.1. OCHOBHBIEC HayKH O IPUPOJE, UX OOIIHOCTH ¥ OTIUYMS;
3.2. eCTeCTBEHHOHAYYHBIM METOJ MO3HAHUSI U €r0 COCTABJISIIOLIUE, €AUHCTBO 3aKOHOB MPHUPOJBI BO
Bcenennoi;
3.3. B3aUMOCBSI3b MEX/1Y HAyUHBIMU OTKPBITUSIMU U Pa3BUTHEM TEXHUKHU U TEXHOJIOTHIA;
3.4. BKJIaJl BETUKUX YYCHBIX B (HOPMHUPOBAHKME COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA;
B pe3syabtate ocBoenusi aucuumiauHbl O/1.01.04 EctecTBo3HaHHMe o0y4arommiicst
HAOJIKEH YMETh:
V.1. opueHTHPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATUSX U WH(POPMAIIUU €CTECTBEHHOHA-
YYHOT'O COAEPIKAHMUS;
VY.2. paboTtath C €CTECTBEHHOHAYYHOU MH(OpMAIIHEii: BIaJeTh METOJaMH MTOUCKA, BBIICIATh
CMBICJIOBYIO OCHOBY M OLIEHUBATh JTOCTOBEPHOCTH MH(OPMALINK;
VY.3. ucnonp30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B TIOBCEIHEBHOM JKU3HU JIJISI OOECTICUeHUs
0€30MMaCHOCTH KU3HEEATEIIbHOCTH, OXpaHbl 3I0POBBS, OKPYKAIOIIEH Cpeibl, SHEProcOepeKEeHUS;
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B mporpammy yue6no# muctummnabl OJ1.01.04 EctecTBo3HaHWE BKIIOUEHO COACpIKaHUE,
HampaBIeHHOE HAa (OPMHUPOBAHUE Y CTYACHTOB KOMIETEHIUI, HEOOXOAUMBIX JJsI KaueCTBEHHOTO
ocBoerust OOIT CITO na 6a3e ocHOBHOTO 0011Ier0 00pa3oBaHMs.

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

OK 10. Vcnonps30Bath B IpodhecCHOHATBHO ASATEIPHOCTH YMEHHS U 3HAHHUS, IOJTy4YeHHbIE 00y4a-
IOIMMUMHUCA B XOA€ OCBOCHUA y‘-Ie6HBIX npeaAMCTOB B COOTBCTCTBUU C (bellepaHLHHM roCyaAapCTBCHHBIM 06pa—
30BaTCJIbHBIM CTAHAAPTOM CPCAHETO O6I.L[el"0 O6pa3OBaHI/I$I.

B pe3ynbpTare 0CcBOCHMS TUCHMIUIMHBI Yy oOydaromerocs (GOpMHUPYIOTCS CIEeIyIOIUe JUY-
HOCTHbIe pe3yabTaTsl (JIP):

Cob:roaronyii 1 mponaranIUpyIOIKi MpaBuiia 3J0pOBOro U 6e3o0macHoro oopasa >xusuu, | JIP 9
CTIOPTa; MPEeIYNPEKIAONINA 00 MPEo0IECBAIOMINI 3aBHCUMOCTH OT aJIKOTOoJIsl, Tabaka,
MICUXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.1. COXpaHAIOUINA NCHXOJOTHYECKYIO0 YCTOM-
YUBOCThH B CHTYaTHBHO CJIOXHBIX HJIM CTPEMHUTEILHO MEHSIOMINXCSl CUTYAIHSIX.

3a00TAIUNCS O 3aIUTE OKPYKAIOIIEH Cpe/ibl, COOCTBEHHOM U 4y»)0i 6e3omacHocTH, B ToM | JIP 10
griciie MuGpPOBOH.

OcBoenne comepkanust yaeOHou nucrurumnabl OJ1.01.04 EcrectBo3Hanue obecrieunBaet
JOCTUKEHHE CTYJIEHTAaMU CIIEAYIONIUX Pe3yIbTaToB:
MemanpeomMemHpix:
- OBJIaJICHUE YMEHUSMHU U HAaBBIKAMU PA3IMYHBIX BUJOB MO3HABATEILHOMN JIEATENbHOCTH ISl U3yYe-
HUS Pa3HBIX CTOPOH OKPY>KAIOIIET0 ECTECTBEHHOT'O MUPA,
- IPUMEHEHNE OCHOBHBIX METOOB MMO3HaHUA (HAOII0IEHUS, HAYYHOT'O SKCIIEPUMEHTA) JI U3YUESHHS
Pa3IUYHBIX CTOPOH €CTECTBEHHO - HAYYHOW KapTUHBI MUPA, C KOTOPHIMH BO3HUKAET HEOOXOUMOCTh
CTAJIKUBAThCs B IpodeccuoHaibHOM cdepe;
- YMEHHE OMPEACINATh IeNId U 3a/1a4dl JesSTEIbHOCTH, BHIOUpATh CPEICTBA IS MX JOCTH)KCHUS Ha
MIPaKTHUKE;
- YMEHHE HCIIOH30BaTh PA3IMYHBIC UCTOYHUKH JJIsl TMOTYYCHHS] €CTECTBEHHO -HAy4yHOU MH(pOpMa-
LIMU ¥ OLIEHUBATh €€ JOCTOBEPHOCTH JJIsl JOCTUIKEHUS TOCTABJICHHBIX eJel U 3a/1ay;
npeomemmuuix:
- ¢(hOpMUPOBAHHOCTH MPEACTABJICHHUH O 1IETOCTHOM COBPEMEHHOM €CTECTBEHHO — HAyYHON KapTHHBI
MUpa, MPUPOAC KaK €IUHON IEJIOCTHOW CHUCTEME, B3aUMOCBSI3U YENIOBEKa, MPHUPOJBI M OOIIECTBa,
MIPOCTPAHCTBEHHO — BPEMEHHBIX MaciiTabax BceneHHoii;
- BIIQJICHHUE 3HAHUSMHU O HanOoJiee BaXKHBIX OTKPBITHIX U JOCTHKEHHUSIX B 00JIACTH €CTECTBO3HAHUS,
MOBJIMSIBIIMX HA SBOJIIOLMIO MPECTABICHUHN O MPUPOJIe, HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
- cOPMUPOBAHHOCTh YMEHHUS MPUMEHSATH €CTECTBEHHO — HAay4YHbIC 3HAHUS ISl OOBSCHEHUS OKpY-
KAIOMIMX SIBJICHUM, COXpaHEHUs 370pOBbs, oOecredeHus Oe30MaCHOCTH KHU3HEAESITeIbHOCTH, Oe-
PEXKHOTO OTHOUIICHHSI K TIPUPOJIC, PAIIMOHATBHOTO MPUPOIONOIB30BAHNUS, & TAKXKE BBIMIOJTHEHUS POJIU
IrPaMOTHOTO TTOTpeOUTEII,
- chopMHEpPOBAHHOCTD MPEICTABICHU 0 HAYYHOM METO/IE TIO3HAHHMSI IPUPOBI U CPEICTBAX U3YUCHHUS
Merammpa, MaKpoMupa ¥ MUKpPOMHUDA; BJIaJIeHHE NMpUEeMaMHi €CTECTBEHHO — Hay4HbIX HaOJI0/IEHUH,
OTIBITOB, UCCJICIOBAaHUI U OIICHKHU JIOCTOBEPHOCTH MOJIy4YEHHBIX PE3yIbTaTOB;
- BIIaJICHHE MOHSATUIHBIM anmapaToB €CTECTBEHHBIX HAyK, MO3BOJISIONIUM MO3HABaTh MUP, Y4aCTBO-
BaTh B JIUCKYCCHUSIX MO €CTECTBEHHO — HAayYHBIM BOMPOCAM, HCIIOJIB30BATh PA3IMYHBIC UCTOYHUKHU
nH(popManuu Ik TOATOTOBKH COOCTBEHHBIX PabOT, KPUTHYECKH OTHOCUTHCS K cooOmeHussMm CMMU,
COJIEp KaIINX HAyYHYIO HHPOPMAITHIO;
- cOpMUPOBAHHOCTh YMEHUIN MOHUMATh 3HAYUMOCTb €CTECTBEHHO — HAyYHOT'O 3HAHUS IS KaXKJI0TO
YelI0OBEKa HE3aBUCHMO OT €ro Mpo(heCcCHOHABLHON NeATeIbHOCTH, Pa3inyaTh ()aKThl U OLICHKH, CPaB-
HUBATh OLIEHOYHBIE BBHIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBSI3b KPUTEPUEB C OIpelie-
JICHHOM CUCTEMOM LIEHHOCTEM.

1.4. PekoMeHayeMoe KOJIMYECTBO YaCOB HA 0CBOCHHE NPOIrPaMMbI:
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MaKCUMaJIbHOM yueOHOM Harpy3ku odydatomerocs - 108 gaca, B ToM yuce:
00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3Kku odydatomierocs - 72 4aca;
CaMOCTOATEIbHON PaboThl 00yUaromerocs - 36 4acos.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHO# JMCIHHUIIJIMHBI M BUABI Y4e0HOH padoThl

Bup yueOHoit padoTbl Oobvem uacos

MakcumasibHasi yueOHasi Harpy3ka (Bcero) 108
O0s3aTesIbHAs AyIMTOPHAsA yueOHAas Harpy3Ka (Bcero) 72
B TOM 4YHUCJIC:

TEOPETUYECKUE 3aHATUS 45,5

PAKTUYECKHE 3aHITHS 14,5

KOHTPOJIbHBIE PAOOTHI 12
CamocTosiTesbHasi pabora o0yuyawmerocs (Bcero) 36

HTrorosas arrecranus B popme nuddepeHuMpPOBAHHOIO 3a4eTa-4 cemecTp

2.2. O0masi XapaKTepUCTUKA Y4eOHOH TN CIUTIINHbI

VYuebnas aucuurmummHa OJ/1.01.04 EcrecTBo3HaHUE SIBIISETCS CUHTE3HBIM Y4YeOHBIM KypCOM,
BKJIIOYAIOIIUM B ce0sl MaTepual TpeX B3aUMOCBSI3HBIX HAyYHBIX JUCIMIUIUH — OMOJIOTUH, XUMUU U
¢uzuku. Coxepxkanue yd4eOHOM IUCUMIUIMHBI «ECTECTBO3HAHME)» BBICTPOCHO B COOTBETCTBUH C
COBPEMEHHOM KOHIICTIIIMEH E€CTECTBO3HAHMS W BKJIIOYAET B CeOS IIUPOKUU CIIEKTP BOIMPOCOB O
pa3sHOOOpa3HbIX CBOWCTBaX OOBEKTOB IMPHPOJBI, KOTOPHIE MOTYT pPacCMaTpUBAThCA KakK €IUHOE
nenoe. OCHOBaHHbIE HAa €CTECTBEHHO-HAYYHBIX 3HAHUAX COBPEMEHHBIE TEXHOJOTHMH (POPMHUPYIOT
HOBBII 00pa3 *KHM3HH 4YeIOBEYECTBA, M OOPAa30BaHHBIA UEIOBEK HE MOXKET IHCTAHIIUPOBATHCS OT

(dbyHIaMeHTaIbHBIX 3HAaHUM 00 oOKpykaromeMm Mupe. EcrecTBo3HaHue — HeOoTheMieMas
COCTaBJIAIOIIAs KYJIbTYPBI: ONPCACIIAA MUPOBO33PCHUC UCIIOBCKA, OHO MPOHUKACT U B T'YMAHUTAPHYIO
chepy, W B OOIIECTBEHHYIO JKM3Hb. PalMOHaIbHBI €CTECTBEHHO — HAy4YHBIH METO/I,

c(hOpMHUPOBABIIMICA B paMKaX E€CTECTBEHHBIX HAyK, 0Opa3yeT €CTECTBEHHO — HAYYHYIO KapTHUHY
MHpa, HeKoe o0pa3Ho — prtocodckoe 0000IIeHIE HAYYHBIX 3HAHUH.

OCHOBY €CTEeCTBO3HAHHUsI TPEICTABIACT (U3MKA, U3ydarollas Hanboyiee BaKHBIC SIBICHUS,
3aKOHBI M CBOWCTBa MaTepuajibHOro Mupa. B ¢usuke ycTaHaBIMBaIOTCS YHUBEpCAJIbHBIE 3aKOHBHI,
CIPaBEJIMBOCTh KOTOPBIX MOATBEP)KIAETCS HE TOJIBKO B 3€MHBIX YCIOBUSX U B OKOJO3EMHBIX
MPOCTPAaHCTBaX, HO W BO Bcel Bcemennoil. B »sTom 3akmiouaercss mnpu3Hak (QU3HKKA Kak
dbyHIaMeHTabHON Hayku. DPu3nKa 3aHUMaeT 0co00e MECTO Cpel eCTECTBEHHBIX HAyK, TOITOMY €¢
MIPUHATO CUUTATh JIMIEPOM €CTECTBO3HAHMS. XUMHUS — HayKa O BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax, TMpoleccax TMpeBpalleHusi, HCHOJIb30BAHUM 3aKOHOB XHUMHUHU B MPaKTUYECKOU
NEeATEIbHOCTH JIIOAEH, B CO3JIaHMM HOBBIX MarepuanoB. buonoruss — CcOCTaBHas 4acTb
€CTECTBO3HAHUA. JTO HayKa O XKMBOH mIpupone. OHa M3y4yaeT PAaCTUTENbHBIN, KUBOTHBI MUD U
YeNioBeKa, UCIOJIb3ys KaK COOCTBEHHBIE METO/Ibl, TAK U METOJbI IPYIHX HAYK, B YACTHOCTH (PU3MKH,
XUMHH W MaTeMaTUKHU: HAONIOJEHUS, SKCIIEPUMEHTHI, WCCICIOBAHMS C TOMOINBID CBETOBOTO M
ANIEKTPOHHOTO MHKpPOCKOMa, 00pabOTKYy CTaTHCTUYECKMX JaHHBIX METOJIaMU MaTeMaTHYecKOM
CTaTUCTUKU U Jp. buonorus BbIABISET 3aKOHOMEPHOCTH,  MPUCYIIME JKU3HU BO BCEX €€
MpOSBICHUSX, B TOM 4HClIe OOMEH BEIIeCTB, pPOCT, pPa3MHOXKEHHUE, HAaCIIeJCTBEHHOCTb,
W3MEHYUBOCTb, BOJIIOLIMIO U JP.

B menom yuebnas gucruniamHa «EcTecTBOo3HaHUWE», B COAEPKAHMHM KOTOPOW BEIYIIHM
KOMITOHCHTOM SIBJISIFOTCSL 3HAHUS M HaydHbIE METOJBI TO3HAHWS, TMO3BOJIAIOT CHOPMHPOBATH Y
CTYJCHTOB IEJIOCTHYIO €CTECTBEHHO — HAyYHYI0 KapTUHY MUpa, MPOOYAUTH Y HUX SMOLIMOHAIBHO —
[IEHHOCTHOE OTHOIICHHE K M3y4aeMOMY MaTepuaity, TOTOBHOCTh K BBIOOPY JACUCTBHIA ONpeneIeHHON
HaIlpaBJIEHHOCTH, YMEHHE KPUTHYECKHU OLICHUBATh CBOU U UYKHUE IEUCTBUSA U MTOCTYIIKH.
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Baok «Xumusy».

XuMHu4ecKasl KapTHHA MUPa KaK COCTaBHAsl 4aCTh ECTECTBEHHO - HAYYHOU KapTUHBI Mupa. Poib
XUMHH B KU3HU COBPEMEHHOTO OOIIECTBA: XUMHUS B OBITY, XUMHUSI B MPOMBIIIJICHHOCTH, XUMUS B
CEJIbCKOM XO351CTBE.

OcHOBHbIE MOHATHSA U 3aKOHbI XuMuH. [Ipenmer xumun. BemectBo. Atom. Monekyna. Xu-
MHUYECKUH 3JeMEHT U (OpPMBI ero cymecTBoBaHus. [IpocTeie U clokHbIE BemiecTBa. M3mepeHue Be-
niectBa. Macca aToMOB 1 MoJieKyJl. OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJIsipHas Macchbl. KonndecTBo
BemiectBa. [locrosinaas ABoraapo. MonspHast Macca. 3akoH ABoraapo. MomnsipHbIif 00beM ra3os.

Ilepuoauyeckuii 3aK0H ¥ NMepPUOAUYECKAs cMCTeMa XUuMH4Yeckux dJjiemeHToB /[I. U. Men-
aeseeBa. OTKpBITHE NMEPUOANUECKOTO 3aKoHa. [lepronnueckasl cucreMa XuMHUYECKUX AJIeMeHTOB J1.
N. MenneneeBa. 3nauenue [leprnonnueckoro 3akoHa u [leppoandeckoi CHCTEMbI XMMUYECKUX dJIe-
MeHTOB /1. 1. Menneneesa [uist pa3BUTHs HAYKU U IIOHUMAHWS XUMUYECKOU KapTUHBI MUpA.

Crpoenue BemecTBa. KoBajeHTHasl CBsI3b: HEMOJsApHAs W noJigspHas. MoHHas cBsa3b. Meran-
nuyecKas cBsi3b. BoopoaHas cBs3b.

Boaa. PactBopsbl. Bona B mpupoie, ObITy, TEXHUKE U Ha MPOU3BOJACTBE. DU3MYECKHE U XUMU-
YEeCKUE CBOMCTBA BOJibl. ONpecHeHrEe BOIbl. ATrperaTHble COCTOSIHUSL BOJIBI U €€ TIepexo/ia U3 OJAHOTO
arperaTHOro COCTOSIHUS B IPyTOe€.

Heoprannueckue coenuHenus. Knaccudukainus HEOPraHUYECKUX COCIUHEHHA: OKCHUJIBI,
KHCJIOTBI, OCHOBaHMS, coyii. Metaiel. O0mue ¢pu3ndecKkue U XMMHIEeCKUE CBOKMCTBa MeTauioB. He-
MeTayiel. OOmas XapakTepUCTUKA TJIABHBIX MOJATPYII HEMETAUIOB HA MPUMEpE TajloreHoB. Baxk-
HEWIME COETMHEHUSI METAINIOB U HEMETAIIJIOB B IIPUPOJIE U XO35MCTBEHHON NEATEIbHOCTH YEJIOBEKA.
Jlemoncmpayuu (s8udeo):

- B3aUMO/ICHCTBHE METAJIJIOB C HEMeTa/lJIaMU (ITMHKA C CepPOi ),
- B3aUMO/ICHCTBHE METAJIJIOB C pAaCTBOPaMU KHUCIIOT;
- B3aMMOJICHCTBUE METAIIJIOB C PACTBOPAMH COJICH.

Oprannyeckue coennHeHuss. OCHOBHBIC TMOJIOXKEHUS TEOPUH CTPOCHHUS OPraHUYECKUX CO-
equHeHU. MHOrooOpa3ue opraHuveckux coeauHeHuid. [lonstue nzomepun. Yzueeooopoowt. Ilpe-
JeNbHBIE U HETIpeebHbIEe yriaeBoaopoabl. Peakuus nonumepusanuu. [Ipupoanbie HICTOYHUKH yTJie-
BOJIOPOJIOB. YTJIEBOAOPOAbl KaK BaKHEHIIHMK MCTOYHUK (hopmupoBaHus Oroxera. Kuciopoooco-
odepoicanque opzanuueckue eewjecmea. llpencraBureny KUCI0POIOCOAEPKAIIUX OPraHUYECKUX CO-
€IMHEHUI: METWJIOBBIM M 3THJIOBBIM CHUPTHI, TIIULEPUH, YKCYyCHass KUcioTa. KUpbl Kak CIIOXKHbIE
3¢upbl. YTIEBOABL: TIIOK03a, (PpyKTO3a, Kpaxmal, LeUoo3a. A30mcodeprcaujue opeanuiecKue
coeounenus. AMUHBI, aMUHOKHUCIOTHI, Oenmku. CTpoeHme W Ouosiorudeckass (QyHKIUS OEJKOB.
Inacmmaccel u 6onoxkna. llonsTue o miacTMaccax ¥ XMMHYECKUX BoJlokHaX. HarypanbHble, cuHTe-
TUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

Jlemoncmpayuu (6udeo): -nojydeHHE 3TUIICHA U €r0 B3aUMOJCHCTBUE C PACTBOPOM IE€pMaHTaHaTa
KaJnsi, OpOMHOM BOJIOM;

-Ka4eCTBEHHAsI pEaKIIUs Ha TJIMLEPUH;

-IIBETHBIE peaKIuu OCIKOB (OMypeTOBasi 1 KCAHTONIPOTEUHOBAS PEAKIIHH ).

XuMusi M KU3Hb. Xumusa u op2anuszm 4enoeeka. XuMUYECKUE 3JIEMEHTHI B OpraHU3MeE 4e-
noseka. OpraHuyeckue W Heopranuyeckue BemiecTBa. OCHOBHBIE JKU3HEHHO HEOOXOAMMBIE Bellle-
CTBa: OCNKH, KUPBI, YIIIEBOABl U BUTAMUHBI. YTIIEBOABI — IJIaBHBIA MCTOYHUK SHEPTUU OpraHU3Ma.
Posb sxxupoB B opranusme. XoJIeCTEpUH U €r0 pojib B 3I0POBLE YeI0oBeKa. MUHEpalibHbIE BEUIECTBA B
MPOYKTaX MUTaHMsI, MUIIEeBbIe J00aBku. COATaHCHPOBAHHOE MTUTAHHUE.

Xumusn ¢ 6uimy. Bona. KauectBo Boabsl. Moromue u ynuctsamue cpeacraa. [lpasuna 6e3omac-
HOUM paboThl CO CpeacTBaMU OBITOBOM XUMHH. PONb XMMHUYECKUX SJIEMEHTOB B JKU3HH PACTCHHI.
VY nobpenuns. XuMHUECKUE CPEICTBA 3AIIUTHl PACTCHHH.

Baok «BUOJIOT'USL. buonorusi — COBOKYITHOCTh HAayK O UBOM npupoje. Meroasl HayqHO-
ro noszHanus B Ouosnoruu. XKuas npupoga Kak 00beKT U3yueHus: 6uosoruu. MeTospl ncciae10BaHus
XKUBOU MPUPOABI B Ononorun. OnpeereHne )KU3HU. Y POBHU OPraHU3aluY KU3HU.

Kaerka. Uctopus uzyuenus: kietku. OCHOBHbBIE MOJIOKEHHS KJIETOUYHOU Teopuu. Kietka -
CTPYKTypHO-(DYHKIIMOHAIBbHAS eauHuIa xku3HU. CTpoeHue KieTku. [IpokapuoThl U 3YKapHOThI —
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HU3ILIUE U BBICHIME KJIETOUHblEe OpraHu3Mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKU dyKapHu-
or. Kierounoe siapo. @yHKIUU sAapa: XpaHEHHWE, BOCIPOM3BEIEHUE U Iepefadya HacJIeICTBEHHOMN
unpopmanuu. CTpykTypa U QYHKIIUU XpOMOCOM. AYTOCOMBI U TOJIOBbIE XpOoMOcOMBbI. buoioruue-
CKO€ 3HAYEHHE XMMMUECKUX 3JIeMEHTOB. Heopranuueckue BelecTBa B COCTaBE KIETKU. Poiib BOmbI
KaK pacTBOPHUTENSI U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEN Cpeibl OpPraHU3MOB. YTJIEBOJbBI U JTUIHUIbI
B kietke. CTpykTypa u 6uosnorunyeckue ¢pyHkuuu 6enkoB. CTpoeHHe HYKICOTHIOB U CTPYKTYpa IO0-
nunykiaeotuanbix neneid [IHK u PHK, AT®. Bupyce u 6akrepuodaru. Bupycsl — Bo3OyauTenu uH-
¢exmonHbIx 3a0oneBanuil. Bupyc nmmynonedunura yenosexka (BUY). I[Mpopunakruka BUY — un-
bexun.

Hemoncmpayuu: -cmpoenue Kiemku, -Opeanoudbl K1emKu, -XUMu4eckuil cocmas Kiemxu.

Opranu3zm. Opranu3m — eauHoe Iesoe. MHorooOpasue opranu3mMoB. OOMEH BEIIECTB U
SHEpruei ¢ OKpyKarolle cpeoil kak HeoOXOJMMOe YCIOBUE CYIIECTBOBAHUS KUBbIX cucteM. Cro-
COOHOCTh K CAMOBOCIIPOM3BEICHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH KUBBIX OpraHu3MoB. Jlerne-
HUE KJIETKU — OCHOBA POCTa, Pa3BUTHS M Pa3MHOXKEHUs OpraHu3MoB. becnonoe pazMHoxxeHue. Ilo-
JIOBOM TIPOIIeCcC U MOJI0OBOE pasMHOKeHHE. OTUI0J0TBOpEHHE, ero Onojorndeckoe 3HavueHue. [lons-
THe 00 UHIUBUIYaTbHOM Pa3BUTUUA. DMOPHOHATBHBINA U TOCTAIMOPUOHANIBHBIN Tiepruoabl. HIUBUTY-
aJIbHOE Pa3BHUTHE YeJIOBEKa U €ro BO3MOXKHbIE HapylieHus. OOiue npeacTaBieHuss O HacleICTBEH-
HOCTH U U3MEHUUBOCTH. ['€HeTHUEeCKas TEPMHUHOJIOIHS M CUMBOJIMKA. 3AKOHOMEPHOCTH HACJIEI0Ba-
Hus. HacnenoBanue npusHakoB y uenoBeka. [lonoBeie xpomocombl. ClEIIEHHOE ¢ MOJ0M Hacleao-
BaHue. HacnencTBeHHble 00JIe3HN 4YelNOBEKa, X MpUYMHA M NpodmiakTuka. CoOBpeMEeHHbIE Mpe.-
CTaBJICHUA O TeHe U reHoMe. [ 'eHeTnueckre 3aKkOHOMEpHOCTH u3MeHunBocTU. Knaccudukanus Gopm
M3MEHUMBOCTH. BinsHue MyTareHoB Ha opraHu3M uesoBeka. [Ipeamer, 3a1auu ¥ METObI CENEKLINH.
['eneTnueckue 3akoHOMepHOCTH ceneknuu. Yuenue H. M. BaBwiioBa o meHTpax MHOrooOpasus u
IIPOUCXOXACHUS KYIbTYPHBIX pacTeHUI. BUOTEeXHONOI M, €€ JOCTHKEHHUS], IEPCIIEKTUBBI PA3BUTHS.
Ilpakmuueckoe 3anamue: - pelieHre 3JIEMEHTAapPHBIX TEHETUYECKUX 3aa4.

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

-ghopmbl pazmHodicenus,; -eenemuxa. 3akouul 1. Menoens, -eenemuka nona;

~UBMEHUUBOCMb OP2AHUZMOB, -NPOUCXONHCOCHUE KYILIMYPHBIX PACMEHUl U OOMAWHUX HCUBOMHBIX, -
cenekyusi.

Bua. DBOJIONMOHHAS TEOpPHs U €€ pojib B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO —
Hay4yHOU KapTHUHBI MUpa. Bun, ero kputepuu. [lomynauus kak cTpykTypHasi €IMHUIIA BUJA U DBOJIIO-
mun. Cunrernueckas teopust sBomouuu (CTD). JBukymue cuibl 3BOJIIOLMU B COOTBETCTBHH C
CTD. CoxpaneHre MHOT000Opa3us BUIOB KaKk OCHOBA YCTOWYMBOTO pa3BuTHs 6uocheprl. PezynbraTs
sBomonnd. IIpuunHbl BBIMUpaHus BUIOB. buosiorndeckuil nporpecc u perpecc. I'umnoressl npouc-
XOXKICHUS KU3HU. Y CIIOKHEHUE KUBBIX OPraHU3MOB Ha 3eMJjie B MPOLIECCE IBOIIOIUU. AHTPOIIOre-
HE3 U €ro 3aKOHOMEpHOCTH. JloKa3aTenbcTBa POACTBA UEIOBEKA C MJIEKOIUTAIOUIMMU >KHBOTHBIMHU.
Dkosorudeckue (GakTopbl aHTPOMOTeHe3a: YCIOKHEHUE MOMYISIIIUMOHHON CTPYKTYphl BUa, U3rOTOB-
JIEHUE OpYAMH TpyAa, NMEPEXOo] OT PAaCTUTEIBHOTO K CMEUIAaHHOMY THUIly NUTaHUS, UCIIOJIb30BAHUE
orus. [losBieHUE MBICIUTENBHON AEATEIBHOCTH U 4i€HOpa3JedbHOU peud. [Ipourcxoxaenue yeno-
BEUYECKUX pac.

Ilpakmuueckue 3anamusn: - aHAI3 U OLICHKA PA3IMYHBIX TUIIOTE3 MPOUCXOKACHUS KU3HU; - aHATIU3
U OLIEHKA Pa3JIMYHbIX TMIIOTE3 IPOUCXOKACHUS YEIOBEKA.

Jlemoncmpauyuu: -6udvi, 0bpazosanue 8u008, -380110YuoHHoe yyenue Y. Jlapsuna;

-UCKYCCMBEHHDII OMOOP, -eCMeCmBeHHbIL 0MOOp, -21A6HbLE HANPABIEHUS I80IIOYUL,

-passumue opeaHuyecKo20 MUpa, -260.110Yusl 4elo8eKd.

JxocucreMsl. [Ipenmer u 3agau SKOJIOTUU: YUEHHE 00 SKOJIOTHYECKUX (PaKTOpax, ydeHHe O
coo0ImIecTBaX OpraHU3MoB, yUeHHe o Ouochepe. Dxonornueckue HakTopbl, 0COOCHHOCTH MX BO3JICH-
CTBHsL. DKOJIOTMYECKHE XapaKTepuCTUKU Buaa. [loHsATHS 00 sKomornveckux cucremax. Llenu nura-
HUs, TpopudecKue ypoBHH. broreoreHo3 kak skocucrema. buocdepa — riobanmpHas dKocHCTEMA.
VYuenue B. 1. Bepuazackoro o 6uocdepe. Poib sxuBbIx opranuzMoB B 6nocdepe. buomacca. buosno-
THYECKUN KpyroBopoT. OCHOBHBIC HAINpaBleHUS BO3JCUCTBHUS deloBeka Ha Omocdepy. Tpanchop-
Malysi €CTECTBEHHBIX IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo’KOCHUCTEM.
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Ilpakmuueckue 3anamusn: - COCTaBJICHUE CXEM MEpeJauyd BEIIEeCTB U SHEPruM (Lernel MuTaHus); -
aHallM3 U OIICHKA IOCIIEJCTBUI COOCTBEHHOU AESITENHLHOCTH B OKPYXKAIOMICH cpefe, TI00ambHBIX
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelieHus. IKCKypcusa:

- MHOT000pa3ue BUJI0B, ECTECTBEHHBIC U UCKYCCTBEHHBIE 3KOCHCTEMBI (OKpecTHOCcTH HMY).

Baok «®@Puznkar.

BBenenne. Ousuka — ¢pyHaaMeHTaNbHas Hayka o mpupoje. EctecTBeHHO-Hay4HbIH MeTOx
[TO3HAHMS, €r0 BO3MOYKHOCTH M I'PAHMIBI TPUMEHUMOCTH. EJUHCTBO 3aKOHOB MPUPOABI U COCTaBa
BeniecTBa Bo Beenennoil. OTKpBITHS B (PU3UKE — OCHOBA MPOTrpecca B TEXHUKE U TEXHOJIOTUU IPO-
W3BOJICTBA.

Mexannka. Mexannueckoe nBukeHue. Cucrema orcuera. Tpaektopusi nBuKeHus. [IyTs.
[Tepememenue. PaBHoMepHOE TipsAMoOJIMHETHOE ABUX)EeHHE. CKOpOCTh. OTHOCUTENBHOCTh MEXaHHYE-
CKOTO JBMKEHHS. 3aKOH CIIOKEHUs cKopocTe. CpenHsAs CKOPOCTh TP HEPABHOMEPHOM JIBUIKEHUU.
MrHoBeHHas CKOPOCTh. PaBHOYCKOpeHHOE MpsSIMOIMHEHHOE NBIKEHHE. Y ckopenne. CBoOoaHOE Ta-
nenue tein. Jlunamuka. Macca u cuia. BzaumoneiictBue ten. 3akoHbl AUHaMUKU. CUIbl B IPUPOJE.
3aKOH BCEMHUPHOTO TAroTeHus. UMmnynbc Tena. 3aKOH COXpaHEHHs 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 SHEPIHUU.

OCcHOBBI MOJIEKYJISIPHOH (PM3UKH U TEPMOAUHAMHUKH. ATOMUCTHYECKAS TEOPUSI CTPOCHUS
BemiecTBa. HaOmioieHust M OIBITHI, MOATBEPKAAIONINE aTOMHO-MOJIEKYIISIPHOE CTPOCHHE BEIIECTBA.
Maccsl 1 pa3zmepsl MosieKyi. TernmoBoe IBMKEHNE YacTHUll BenlecTBa. bpoyHoBckoe aBuxkenue. Uie-
anbHbI ra3. Temmeparypa kak Mepa CpeIHEH KMHETUYECKOW DHEPIMM YacTHLl. Y PaBHEHHUE COCTOSI-
HUs UJieanbHOro raza. Monens xuakoct. [loBepxHOCTHOE HaTskeHHe U cMauuBaHue. Kpucrammm-
yeckue U aMmop¢HbIe BelecTBa. BHyTpeHHss sHeprus. Pabora u TemnooTnaya kak crnocoObl H3MeHe-
HUS BHYTpeHHEU sHepru. [IepBrlil 3aKk0H TepMOAMHAMUKH. TeMIOBbIe MAIIMHBI U UX IPUMEHEHHUE.

OcHOBBI JIEeKTpPOAMHAMHUKH. B3aumoneiicTBue 3apsyKEHHBIX Tel. DJIEKTPUUECKUH 3apsi.
3aKOH COXpaHEHHMS DJIEKTPUUYECKOro 3apsanaa. 3akoH KyioHa. DieKTpocTaTUuecKoe MoJjie, €ro OCHOB-
HbIE XapaKTEPUCTUKU U CBSI3b MEXAY HUMHU. [locTOSIHHBIN 3nekTpudeckuit Tok. Cuia Toka, Hampsi-
YKEHHE, DJIEKTPUYECKOE CONMPOTHUBIEHHE. 3aKkoH OMa JijIsl ydacTKa AJIEKTPUUYECKOi 1enu. MarautHoe
10JIE U €T0 OCHOBHBIE XapaKTEPUCTUKU. JlelicTBHE MarHUTHOIO OJIsl Ha IIPOBOJHUK C TOKOM. 3aKOH
Amrnepa. DIeKTpoABUTaTeNb. SBICHUE AJIEKTPOMATHUTHON MHIYKIIHH.

Kousiedanus u BojHbl. CBOOOIHBIE Konebanus. [lepuoa, yacTora U aMIuMTy1a KojaeOaHui.
I"apmonnueckne konebanusi. MexaHW4YeCcKUe BOJHBI M UX BUJIbI. 3BYKOBBIC BOJHBI. Y JIBTPA3BYKOBBIC
BOJIHBL. YJIbTPA3BYK U €r0 UCIOJIb30BaHUE B MEIUIMHE M TeXHUKE. CBOOOAHbIE AIIEKTPOMAarHUTHbIC
koJsieOanus. KonebarenpHbIil KOHTYp. DJIEKTPOMArHUTHOE TOJIE. DJIEKTpOMarHuTHbIE BOJHBI. CKO-
POCTb JIEKTPOMAarHUTHBIX BOJH. Pa3BUTHE NpencTaBIeHU O MPUPOJE CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus ceera. JIunzel. DopMyna TOHKOW JTMH3BI.

DJleMeHTHI KBaHTOBOI ¢u3nku. KBantosble cBoiicTBa cBeta. KBanToBas runoresa [lnanka.
dorosrnexrpudeckuit 3pdext. Puznuka aroma. Moaenu crpoenust aroma. Onwit Pezepdopna. Ousnka
aTOMHOTO s/ipa U 3JeMEHTapHbIX YacTull. CocTaB M CTPOEHUE aTOMHOIrO sA1apa. PaaroakTHBHOCTB.
PannoakTuBHBIE H3Ty4eHUS U UX BO3ACHCTBUE HA )KUBBIE OPTAHU3MBI.

Bcesiennas u ee ’3Boaronusi. Ctpoenue u pasputue Beenennoil. Moaens pacmmpstoneincs
Bcenennoii. [Ipoucxoxnenne Comneunoit cuctemsl. CoBpeMeHHast puznueckas KapTuHa MUpa.



2.3. TemaT4ecKHi IJIAH U COJePKAHNE YUEOHOM M CIUNINHbBI

ECTECTBO3HAHUWE

HaumeHnoBanue pa3zieioB 1 TeEM

Copepixanue y4e0HOro MaTepuaJa, JJabopaTopHble padoThl H NPAKTHYECKHE 3aHATHS, CAMOCTOsAITe/IbHAsI padoTa 00y4aloLuxcs, KypcoBasi paéora (IpoeKT)

O6bem
4acoB

YpoBeHb
OCBOEHHS

1

2

XUMUA

Pazgen 1. O6mast 1 HeopraHu4yeckasi XHMHSI.

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 COBPEMEHHOTO OOIIECTBA: XUMUSI B OBITY, XUMHUS B IPOMBIIIJICHHOCTH, B CEJIbCKOM XO3SICTBE.

CaMocrosiTe1bHast padoTa 00y4arouXCs:
- 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. XUMUYECKHI 27IeMEHT. (OCHOBHBIE TIOHATHS, CYyIITHOCTHBIE XapaKTepUCTHKHN) [IpocThie
cJoxHbIe BeulecTBa. OCHOBHBIE 3aKOHBI XUMUU: 3aKOH COXPAHEHHUSI MACChl BELIECTBA; 3aKOH MMOCTOSHCTBA COCTAaBa BEILIECTBA; 3aKOH
ABorajipo (OCHOBHBIC MTOHSATHS], CYITHOCTHBIC XapaKTCPUCTHKH).

0,5

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:
- paboTa co CIIpaBOYHOM JUTEPATypOH;

- U3y4eHHE JIEKIMOHHOTO MaTepuana;

- CPaBHHATH MOJICKYITY H aTOM.

0,25

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

Coodeporcanue yuebnoco mamepuana.

OTKpBITHE IEPUOTUUECKOTO 3aKOHA (OCHOBHEBIC MTOHSATHS, CYIIHOCTHBIC XapaKTepucTuku). [leproanveckas ciucreMa XUMHYCCKHIX 3JIe-
MeHTOB J]. 1. MenneneeBa. [1epro/pl 21eMEHTOB: OOJBININE W MaJbIe. [ pyTIIEI 3JIeMEHTOB: TJIaBHBIC M TOOOYHEIC (OCHOBHEIC TOHSTHS,
CYIIHOCTHBIC XapaKTEPUCTUKH).

0,25

IIpakTnyeckas padora:
3ananus mo 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 XuMUYeckux 3aemenToB 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: HEMOJSIPHAS ¥ TIOJISIPHAst (OCHOBHBIC ITOHSTHSI, CYIIIHOCTHBIC XapakTepucThKH). MoHHast cBsi3b. MeTautindeckast
cBs13b. BostoposiHas cBsizb. OCHOBHbIEC MOHSITHS, CYIIIHOCTHBIE XaPAKTEPHUCTHKH.

0,5

IIpakTHyeckas padora:

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

- OTPEIENIUTh BUIBI XUMHUECKHUX CBSI3eH B cienyrommx coequHenmsx: CH4, K20, N2, CO2;
- HapucoBaTh CXeMBI CBsI3€l aTOMOB B MOJISKYJIaX.

0,5

Konmponvnaa paboma: temor 1.1-2.3:

BeImoHeHNe MMCEMEHHBIX OTBETOB Ha BOIIPOCHI 0 pa3nenaM «OCHOBHBIE NOHATHA XUMUM», «Ilepuoandeckas cucreMa XUMHYECKHX
anemenToB [JI.11. MenneneeBa», «CtpoeHue BeuiecTBa». [IpumepHbie Bonpockl: «/laTh onpenesieHns ciae yomnuM ITOHITHSIM: BEIIECTBO,
MOJIEKYJIa, aTOM, XUMHYECKHUH aeMeHT»; «OXapakTepusyiiTe cBS3b NOJIOKEHHMS IeMeHTa B eproandeckoii cucreme .M. Menneneea
CO CTPOCHHEM aToMay.
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Camocmoamenvnasn paboma odyuarouuxca:

-1o00paTh NPUMEPHI BEIIECTB C PA3IMYHBIMUA THIIAMU XMMUYECKOHN CBSI3H;
-IOBTOPEHHUE MPOUJACHHOTO 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). DU3NIECKUE K XUMHUUECKHE CBOHCTBA
BOJIbI. ATperaTHble COCTOSHUS BOJIbI (OCHOBHBIC ITOHSTHSI, CYIITHOCTHBIE XapAKTEPUCTUKH).
CaMocrosiTe1bHast padoTa 00y4aroIHXCs: 0,5
- U3y4CHUE JIEKLMOHHOTO MaTepuaa;
- ¢ KAKUMH XNMHYECKIMH CBOWCTBAMH BOJIBI BBl CTAIKMBACTECH B OBITY?
Tema 2.5 Coodeporcanue yuebnoco mamepuana. 1,5
Heoprannyeckue coenu- | Kilaccngukanus HEOpraHn4eCK1X COCJUHEHUN: OKCHIbI, KHCIIOThI, OCHOBaHUs, coti. Metambl. O0mue Guznueckie u XUMUUECKHE
HEHMH. cBoiicTBa MeTauIoB. Hemeraiisl: 00mas XapakTeprUCTHKA TJIaBHBIX ITOATPYIIIT HEMETAJIOB Ha IPUMEpe TaJoreHoB. BakHeiinie coenu-
HEHHS METAJUIOB HEMETAJUIOB B IPHPOJIE U XO3IHCTBCHHON JEATEIHHOCTH YeIOBeKa (OCHOBHBIE TIOHATHS, CYIIIHOCTHBIE XapaKTePHCTH-
KN).
IpakTuyeckas pagora: 05
3anganus 1o GOpMUPOBAHUIO 3HAHUK M yMEHUH (II0 BEIOOPY HperoaBaTelis):
- ONPEJISITATH K KAaKUM KJlaccaM HeOPTaHMYECKUX COSTUHEHHUH OTHOCATCS cienyromue BemectBa: H2CO3, NaCl, SiO2, K20, Ca (OH)2;
- HAIMCaTh MPUMEPHI PEaKINil COeTMHEHNSI METAUIOB C HEMETAJUIAMH, METAJIJIOB C BOJOIA.
Konmponvnaa paboma: temsol 2.4.-2.5: 1
BrinmonHeHre nmucbMEeHHBIX OTBETOB Ha BOIPOCHI 10 paszzaenaMm «Boaa. PactBopei», «Heopranndeckue coequnenus». [IpumepHsie Bo-
mpocsl: «OxapakTepu3ynTe (pU3HmIecKie CBOMCTBA BEIIECTB C METAJUTHUYECKUM TUIIOM CBSI3N»; «POJb BOABI B KI3HEASATEILHOCTH 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. Oprannyeckasi XuMHusi.
Tema 3.1. Coodeporcanue yuebnoco mamepuana. 1
Teopust A. M. Bytaepo- | OcobGeHHOCTH OpraHUYECKUX COSAMHEHUIT (OCHOBHBIE MOHSTHS, CYLIHOCTHBIE XapaKTepUCTUKH). OCHOBHBIE MOJI0XKEHHSI TEOPUH CTPOE-
Ba. HUS opranudeckux coeanHenuit A.M. bytnepoga.
Yriesonoposi. Camocmoamenvnasn paboma ooyuaruwuxca: 0,5
- I3y4eHHE JCKIIMOHHOTO MaTepHaa.
Tema 3.2. Coodeporcanue yuebnoco mamepuana. 0,75
YriaeBoaopoabl. [IpenenbHble M HENPEAETbHBIC YTIIEBOOPOABLI (OCHOBHBIE OHSTHUS, CYIIIHOCTHBIE XapaKTepUCTUKH). [IpHpoiHbIE HCTOUYHUKH YTIICBOIO-
POI0B (OCHOBHBIE TIOHATHS, CYIITHOCTHBIE XapaKTEPHUCTHKH).
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 yJyalmuxesi: 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:

IMpencraBuTesn KUCIOPOACOACPIKAIIIX OPTAHUICCKAX COCANHEHNI: METHIIOBBIN U STUIIOBBIN CIIMPTHI, TIMIEPHH, YKCYCHAS KUCIIOTA,
CITOXHBIC A)UPBIL, )KUPbI (OCHOBHBIE TIOHATHS, CYIIIHOCTHBIEC XapaKTEPUCTHKN). YTIICBOIBI: TIIFOK03a, (PYKTO3a, KpaxXMaJ, IeJIToI03a
(OCHOBHBIE TIOHSTHSI, CYIIIHOCTHBIE XapaAKTEPUCTHKH)

Camocmoamenvnasn paboma odyyarouuxca:
- KaKue 13 KUCIOPOCOCPIKAIINX OPraHUUeCKUX COSAMHEHUI BbI UCTIOb3yeTe?;
- CpaBHHTE COCTAaB 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 00y4arouXCs:
- 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 pabora: temsr: 3.1-3.5:

BrinonHeHre nucbMEeHHBIX OTBETOB Ha BOMPOCHI 10 pazzaenam: «Teopus A.M. BytnepoBay; «YriaeBogopoash»; «Kucmopoacoaepxarine
OpTaHUYECKHE COSANHEHI»; «A30TCoIepKalliue opraHndeckre coequaeHus»; «[lmactmaccel u BomokHay. [Ipumepnsie Bompockr: «Oc-
HOBHEIC moJioxkeHus Teopun A.M. BytiiepoBay; «Uto npencTaBisitoT co0oit 6enkn?y»; «Uto Takoe BOJIOKHA?».

CaMocrosiTe1bHast padoTa 00y4aroIuXCs:

- IPUBECTH MIPUMEPHI HCIOIB30BAHMUS IITACTMACC 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 KH3HCHHO HEOOXOIUMBIC COSAUHCHHUS: OCITKH, KUPHI,
YIJIEBOJIBI U BUTAMUHBI (OCHOBHBIC TIOHATHSI, CYIITHOCTHBIC XapaKTepUCTUKK). MUHEpaabHBIC BEICCTBA 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 yuebHo2o mamepuaia:
Boa (0cHOBHbIE MTOHSITHS, CYIHOCTHBIE XapakTepucTuku). KauectBo Bobl. MoOIOIIME U YUCTSIINE 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 BeUIeCTBA B MPOAYKTAxX nutaHusy»; «IIpaBuia 6e30macHOCTH paboThl CO CpecTBAMU ObITOBOM XUMHMNY.

CamocrosiTesibHAsI pa0oTa 00y4AKOIIUXCS:

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

- IOBTOPEHHE MPOUAEHHOTO MaTepuana,

- paboTa Co CIPaBOYHON 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, €T0 BO3MOXKHOCTH M TPAHUIIBI IIPUMEHAMO-
ctu. EAMHCTBO 3aKOHOB ITPHUPO/IbI U COCTaBa BelllecTBa BO BeeenHoit. OTKpbITHS B U3MKE — OCHOBA MpOrpecca B TEXHUKE M TEXHOJIO-
THH TPOM3BOJIcTBa. Mexanuueckoe aBuxenue. Cucrema otcueta. Tpaekropus newkeHus. [Iyte. [lepemenienne. PaBHOMepHOE mpsiMo-
nuHelHoe ABrokeHne. CKopocTh. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUIKCHUS. 3aKOH CIOXEHHUs cKkopocTeil. CpelHss CKOPOCTh MpU
HEPaBHOMEPHOM JIBUKCHHUU. MTHOBCHHAs! CKOPOCTh. PaBHOYCKOpPEHHOE MPSIMONIMHEITHOE NMBHKeHUE. Yckoperue. CBOOOIHOE MacHHE
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 «Bennyaiiime oTKkpeITUs pu3nkny, «J{BrmKeHHe Tesla IePeMEHHON MacCh», «3aKOHBI COXPAHEHUS! B MEXaHH-
ke», «KOHCTpYKIIMOHHASI MPOYHOCTh MaTepualia U €€ CBs3b CO CTPYKTYPOil», «MeTobl onpeielieHns INIOTHOCTHY, HaHoTeXHOoMorust —
MEXIUCIHUIUIMHAPHAS 00acTh (YHIAMEHTAJIbHOW W MPHKIAIHON Haykh 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 (OCHOBHEIE IMOHATHUS, CYIITHOCTHBIC XapaKTepUCTUKH). CHIIBI B IPHUPO/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, CYIITHOCTHBIC XapaKTEPUCTUKHU ). MOIIHOCTH (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 BpeMEeHU peakiuuu 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 TEPMOAMHAMHKH
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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. TerioBoe ABM)KEHUE YacTUll BelecTBa. bpoyHoB-
ckoe nBuxkeHue. MneanbHelit ra3. Temneparypa Kak Mepa CpellHeil KHHETUUECKOM SHEPTUU YacTHll. Y PAaBHEHUE COCTOSIHUS UEaTbHOTO
ra3a. Mogens xuakocTi. [ToBepxHOCTHOE HAaTsHKEHME M cMadnBaHue. Kpucramimaeckie n aMop(HbIE BEIIeCTBa.
MpakTuyeckas padora: 0,5
- pemienue 3a1a4 no remam «OcHoBbl MK Ty, «I"a30Bbie 3aKOHBI»
CamocrosTeabHast padoTa 00y4aOIUXCA: 1
- MOITOTOBKA co0o0meHnsT «becKOHTAKTHBIE METOABI KOHTPOJIS TEMITEpaTypsl», «BnusHue nedexToB Ha Gu3nIecKre CBONCTBA KPH-
CTaJUIOBY, «OKunkue kpuctamishy, «[11a3ma — geTBepToe cocTosHUE BemecTBay, «[IpruMeHeHne KUIKAX KPUCTAIIIOB B IPOMBIIIIICH-
HOCTHY, «IIpoOaeMbl 3K0IOTHH, CBA3aHHBIE C NCTIOIF30BAaHHUEM TEIUTOBBIX MAIINHY, «DH3HMUECKHe CBOIICTBAa aTMOC(EPHI»;
- permenne 3anad 1o reMaM «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 3aK0H TepMOIMHAMHUKN (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 00yJarouuxcs: 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, CYITHOCTHBIE XapaKTEPHUCTHKH). DIEKTPUUECKUH 3apsy (OCHOBHBIC MOHATHS,
CYITHOCTHBIE XapaKTEPHUCTHKH). 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsaa. 3akoH KymoHa. DieKkTpocTaTHIecKoe 1mMojie, €r0 OCHOBHBIE
XapPAKTEPUCTHUKH U CBSI3b MEIKIY HHMHU.
CamocTosiTeJibHasi padoTa 00yJarouuxcs: 0,5
- U3YYCHUE JICKIIMOHHOTO MaTEPUAIIa;
- 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 TIOHSATHS, CYITHOCTHBIC XapaKTePUCTHKH). 3akoH OMa Ui ydacTKa JIEKTPHYCCKOH IICTH.
IIpakTuyeckas padora: 1
- JlabopaTopHnas pabota: Ne3 «M3ydenue 3akona Oma. [TapayienpHOE U TOCIE0BATEIILHOE COSAMHEHIE IPOBOTHIUKOBY
CamocrosTeabHast padoTa 00y4aOINXCH: 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. [[eWiCTBUE MArHUTHOTO IMOJIS HAa MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DJIEeKTPOABH-
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 «AKYCTHUYECKIE CBOWCTBA ITOTYIIPOBOAHUKOBY, « BHIIONSIpHBIE TPaH3UCTOPEI», «BUIBI 2NIeKTpHde-

CKUX Pa3psIoB. DIEKTpHUIECKIE pa3psIpl Ha CITy:kOe denmoBekay, «3akoHsl Kupxroda ms snexTpudeckoil nenm», «lcmonp3oBanue
3JIEKTPOIHEPTUH B TPAHCIIOPTE», «MOITHNS — Ta30BbIH pa3psA B MIPUPOIHBIX yCIOBUAX», «OTKPHITHE U IPUMEHEHHE BRICOKOTEMITEPa-
TYpHOH CBEPXIIPOBOIANMOCTIY, «[lepeMeHHBIH AIeKTpUIeCKUI TOK U €T0 IpuMeHeHne», «[10IyrpoBOTHUKOBEIE TATYUKU TEMIIEpaTy-
pe», «[Ipupona GpeppomaraeTusmay, « IKOJIOTHYSCKUE TPOOIIEMBI M BOZMOKHBIC IIYTH 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 Koyieda- | Cobomnble KoebaHus. (OCHOBHBIC TIOHATHSA, CYIIHOCTHBIE XapakTepucTuku) [leproa, dacToTa 1 aMumTyaa Konebanuil. 'apmMonmnye-

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 kojieOaHWi HUTSHOTO MasITHUKAY,;
- 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 (TOIydeHHE,
CBOWCTBA, MPUMCHCHHUE)

Tema 4.2. Codeporcanue yuebHo20 mamepuana: 0,5
DaekTpoMarHuTHbie KO- | CBOOOIHBIC JIEKTPOMArHUTHBIE KOJIeOaHHsl (OCHOBHBIC MOHATHS, CYITHOCTHBIE XapakTepucTukH). KosebaTenbHbI KOHTYpP (OCHOBHBIC
Je0anus M BOJIHbIL. CBe- | TMOHATHSA, CYITHOCTHBIC XapaKTEPUCTHKH). DJICKTPOMATHUTHOE 10Jie (OCHOBHBIC OHSTHS, CYIIHOCTHBIC XapaKTEPUCTUKH). DIIEKTPOMAr-

TOBbIE BOJHBI. JINH3BI HUTHBIC BOJIHBI (OCHOBHBIC TIOHSATHS, CYIIHOCTHBIC XapaKTepUCTHKH). CKOPOCTh AIEKTPOMATHUTHBIX BOJH. Pa3BuTHE MpencTaBleHUA O
MOPUPOJIE CBETA. 3aKOHBI OTPAXKCHUS U MpeIoMiIeHuUs cBeta. JIuu3pl. DopMysia TOHKOH JTUH3HL.
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. DjieMeHTbI KBAHTOBOMH (GU3UKH U TEOPUH OTHOCUTETbHOCTH
Tema 5.1. Coodeporcanue yuebHo20 mamepuana: 2
DaeMeHnThl KBaHTOBOM | KBaHTOBBIC cBOVicTBa cBeTa. KBaHTOBAs runoresa [lnanka. @orosnekrpudeckuii 3hdekt (0OCHOBHBIC MOHSATHUS, CYIHOCTHBIC XapaKTepU-
(3K ¥ Teopun oTHO- | cTHKH). PU3MKa aToMa (OCHOBHBIC HOHATHS, 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 BO3JEHCTBHE Ha )KUBBIC OpPTraHU3MEI. M3imydeHne u crieKTphl (BUABI H3ITyYeHHH, UC-
TOYHHKH CBETA, CIEKTPHl W MX BHIBI, CIIEKTPAJIBHBIN aHANN3). DIEMEHTH TEOPHH OTHOCHTENBHOCTU (3aKOHBI 3JICKTPOIUHAMUKH U
MPUHITAI OTHOCHUTEIFHOCTH, ITOCTYATHl TEOPHH OTHOCHTEIBHOCTH, PENIITUBICTCKAS TUHAMUKA, CBSI3b MEXKIY MacCO U SHEPTHe).
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 panon3TydeHus», KATOMHBIN peakTopy, «SnepHas 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, 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' U
Pa3nen 5. BuoJ1orusi — COBOKYNMHOCTHh HAYK O sKMBOM NpHUPoOJeE.
Tema 5.1. Cooeporcarue yuedHo2o mamepuana: 2
“KuBasi npupoaa kak YKuBas npupona (OCHOBHBIC MOHSTHS, CYIIIHOCTHBIC XapAKTEPUCTUKH ). METOIbI UCCIICAOBAHMSI KHUBOH MpUPo L. ONpeeieHue KU3HH.
00beKT u3yyeHus 0M0J10- | YPOBHM OpraHU3alNN )KUBOW MaTepuH (OCHOBHBIE 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: «OCHOBHBIC IPHU3HAKH KHUBOT0»; «[oueMy )KHMBBIC OpPraHU3MbI CYMTAIOT OTKPBITHIMH CUCTEMaMH?y.
CamocrosiTesibHAsI pa60oTa 00y4AIOIIUXCS: 1,5
- OTBETUTH Ha BOIIPOCHL: «KaKue KpuTepuy JIexaT B OCHOBE BBIJICIICHHUS Pa3IMIHBIX YPOBHEH OpraHU3alnH KUBOTO?»;
«ITovyeMy *KHUBBIC 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 Xu3HU. CTpoeHue KieTKUu. OCHOBHBIC
CTPYKTYpHBIC KOMIIOHEHTHI KJIeTKH. Kietounoe siapo u ero ¢pyHkunn. CTpyKTypa ¥ QYHKIIHH XPOMOCOM. AyTOCOMBI H TTOJIOBBIE XPOMO-
coMmbl. bronornueckoe 3HaUeHUE XUMHYCCKUX 3JICMEHTOB. HeopraHndyeckue U OpraHmdecKre BEIIeCTBa B cocTaBe KIIeTOK. CTpocHHe
HYKJICOTHIOB M CTpyKTypa nosmaykineotuaabix nenei JJHK u PHK, u AT®. Bupycs! n 6akrepuodaru. Bupycs! — Bo30oyauTenn us-
(heKIIMOHHBIX 3a00JIeBaHIH, TOHATHE 00 OHKOBUPYCaX.
KouTpoabHas pabdora: Tema 5.2: 1
BerInoTHEeHNE MUCBMEHHBIX OTBETOB Ha BOTIPOCHI 1o paszaeny: «Knetkay. [IpuMepnbie Bonpockl: «To sSBIISETCS MOHOMEPOM HYKIICHHO-
BBIX KHUCJIOT?»; «Y CTAHOBUTE COOTBETCTBUE MEXJIY OPTaHOMIAMH M UX XapaKTEPHBIMH OCOOCHHOCTSIMEY.
CamocrosiTesibHAsE paboTa 00y4AIOIIUXCS: 3,5

- TOKa3aTh, 4TO KJIETKA SBJIACTCS CTPYKTYPHOH M (QYHKIIMOHAIBHOHN eTMHUIICH )KUBON MaTepuu;
- 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 TIPOUJIEHHOI0 MaTepHuaa,

- paboTa Co CIPaBOYHBIM MaTEPUAIOM U HOATOTOBKH K KOHTPOJIBGHOH 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 mooBoe pa3sMHOXKEHHE OpraHn3MoB. OIUIOTOTBOPEHHE.
Ero 6uonoruyeckoe 3HaucHue. [loHATHE 00 MHIUBUIYATFHOM, SMOPHOHAIEHOM U IIOCTIMOPUOHAIEHOM pa3BUTHU. [IpencTaBieHus o
HACJICACTBEHHOCTH 1 M3MEHYMBOCTH. | eHeTHYecKast TCPMHUHOJIOTHS M CHMBOJIMKA. 3aKOHOMEPHOCTH HacyiegoBaHus. HacnenoBanme
MIPU3HAKOB Yy deoBeka. CIeTIIeHHOE ¢ TI0JIOM HacieoBanue. HacnencTBeHHbIE 00I€3HH YeTIOBEKa, MX MPUYNHBI ¥ MPO(UITaKTHKA.
I'eHeTHueckue 3akOHOMEpHOCTH M3MeHUnBoCTH. Kinaccupukarus gopm nsmenunBocty. [Ipenmer, 3a1a4u 1 METOIBI CEICKIUU. Y YCHUE
H. 1. BaBuiioBa 0 meHTpax MHOT0OOpa3usl ¥ MPOUCXOXKACHUS KYIbTYPHBIX PACTCHUH. BHOTEXHOJIOTHSA, €€ TOCTIKEHUS, TIePCIIEKTUBEI
pa3BUTHSL.

IIpakTHueckas padora:
3anganus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoaBaTelis):
- 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 NToMeTax Jana 19 yepHbiX u 17 KOpUYHEBBIX IOTOMKOB, a BTOpasi - 35 YepHbIX MOTOMKOB. Omnpe-
JIeIUTh TeHOTHUIIBI POJIUTENICH U TOTOMKOB?»; «PeriecCUBHBIN I'eH JalbTOHU3Ma HaXOAUTbCs B X-xpomocoMme. OTell AeBYUIKU CTpajgaeT

JaTbTOHU3MOM, TOTJIa KaK MaTh M BCE €€ MPEIKH Pa3INdaloT I[BeTa HOPMaIbHO. J[eByIIKa BEIXOIUT 3aMYK 3a 3J0pPOBOTO 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?».

CaMocrosiTe1bHast 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 OpraHn3mMa MY>KCKOTO T0Jia ¢ OJHOM Mapoil ayToCOM U C TTapO MOJIOBBIX XPOMOCOM;
- pelleHre TeHeTUYECKHX 3a/1aY;

- ONPENIEIUTD PA3INUUsI MEXKAY TOUKOBBIMU U XPOMOCOMHBIMU MYTaLUSIMU;

- 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 9BOMOINH. CHHTETHIECKAs TEOPHUS DBOIOINH. J[BIDKYIIHE CHITBI 9BOJIOIMHA. Pe3ynpTaThl
sBosroluK. bronorunueckuii mporpecc u perpecc. ['MIOTe3bl MPOUCXOKACHHS KU3HH. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. DKOJIOT U~
yeckue (PaKTOPhI AHTPOTIOTEHE3a: YCIOKHEHUE MOMYIISIIUOHHOM CTPYKTYPhI BUJA, U3TOTOBIICHHUE OPYIUii TPY/IA, IIEPEXOJT OT PACTH-
TEBHOTO K CMEIIAHHOMY THITY TIHTaHUSI, HCTIOIb30BaHNe OTHsI. [10sSBIICHHE MBICTUTEIBHOMN U WICHOPA3IenbHO# peun. [IporcxoxmeHne
YeJIOBEUECKUX Pac.

IIpakTnyeckas padora:

3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoaBaTelis):
- aHAJIM3 U OLICHKA 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 BOJIIOLHUS.

CamocTosiTeJibHAsE pa00Ta 00y4AIOIIUXCS:

17




-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 OJATOTOBKH 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
ounochepe. Dxomorndeckue PakTopbl, 0COOCHHOCTH X BO3JCHCTBHS. DKOJOTHYECKas XapaKTepucTuka Buaa. [loaTne o0 sxosorude-
ckmx cucremax. llermn mutanus. buoreonenos kak skocuctema. brochepa — rmodanpHast skocuctema. Yuenne B. M. Bepranckoro o
6nocdepe. bruomacca. bromornaeckuit kpyroopot. OCHOBHBIE HalpaBJICHHUS BO3EHCTBIS YeioBeka Ha onocdepy. Tpancdopmarus
€CTECTBEHHBIX IKOJIOTHUECKUX crcTeM. OcOOEHHOCTH arpOdKOCHCTEM.

IIpakTuyeckas padora:

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

- COCTaBJICHHE CXEM Iepeiad ¥ SHEePTUH (IeTel TUTaHus);

- 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».

Komnpomssma 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 ¥ AOMOTHUYECKHX (DAKTOPOB;

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

- IOBTOPEHHUE POHAEHHOTO MaTepHaa;

- paboTa co CrIpaBOYHBIM 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 ACITEILHOCTH IO 00pa3ily, MHCTPYKLIUU WM MO/ PYKOBOACTBOM)

3. — IPOIYKTUBHBIN (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBITIOHEHUE JIEATEIHHOCTH, PEIICHUE TPOOIEMHBIX 3a]1a4)
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3. YCJIOBUS PEAJIN3AIIUU PABOYEN ITPOI'PAMMBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus yqeOHON AMCHUIUIMHBI TPEOYET HAMUYUS y4eOHOTO KabuHeTa.
O6opynoBaHue yueOHOTO KaOHMHETA:
- OCA/I0YHBIE MECTA MO KOJIUYECTBY 00 yUaIOIIUXCS;
- paboyee MecTO Mpeno1aBaTes;
- JIOCKa;
- KOMIUIEKT y4eOHO-HArIsAIHbIX Tocoomii « Xumus», «buonorusy, «Ou3znka.
- CTaTUCTUYECKHE, TMHAMHYECKHUE U JEMOHCTPAIlMOHHBIC MOJICIH,
TexHuueckue cpeacTBa 00ydeHHUs:
- TeneBu3op ¢ MPOUTPHIBAIOIINM YCTPOUCTBOM (IBI-TLICEPOM HIIM HOT-OYKOM), TIO3BOJISIOIIUM
BOCITPOM3BEICHNUE YI€OHBIX (HUIHLMOB B IIM(DPOBOM BapHaHTE.

3.2. UnopmannonHoe odecneyeHne 00y4eHus
Ilepedyenb pexomMeHayeMbIX YueOHbIX H31aHuil, IHTepHeT-pecypcoB, JONOTHUTEILHOM JTH-
TepaTypsbl
OcHOBHBIC HCTOYHHKH:
1. F'openoB A.A. EcrectBo3nanue. YueoHoe mocooue st CI1O. Mocksa. FOpaiit. 2021r. O6p.
miatdopma urait.ru lororop ¢ OO0 «DneKkTpoHHOE U31aTeabCTBO FOpaiTy», mpeaocTaBisio-
Il JOCTYI K ydeOHUKaM 10 00I11e00pa3oBaTeIbHBIM U 00IIeTTpoecCHOHANBHBIM TACITUTUTH-
HaM.
2. buonorus. Yueonuk u npaktukym 1yt CIIO. Ilox penakuueit B.H. Spsiruna. Mocksa.
FOpaiit. 2021r. O6p. mnatdopma urait.ru JoroBop ¢ OO0 «DyeKTpOHHOE U3/1aTETHLCTBO
HOpaiit», mpenocTaBisioniei JoCTyn K ydeOHUKaM 110 001eo0pa3oBaTenbHBIM 1 oo1enpodec-
CHUOHAJIbHBIM TUCIUILINHAM.
3. 1.B.A¢unorenos, A.B.bookos, B.A.ITonkoB. Xumus. Yuedbuuk u npaktukym s CIIO.
Mockasa. FOpaiit. 202 1r. O6p. mardopma urait.ru Jloroop ¢ OO0 «IaeKTpOHHOE H3AaTENb-
ctBO FOpaiiT», mpenocTapisiomel J0CTyN K yueOHHKaM 10 00111e00pa3oBaTeIbHbIM U 00111e-
npohecCHOHATBHBIM TUCITUILINHAM.
4. B.B.Ceupunos, E.11.Ceupunosa EcrectBoznanue. Yuedbnoe nocodue ans CI10. Mocksaa.
FOpaiit. 2021r. O6p. mnatdopma urait.ru Jorosop ¢ OO0 «DneKTpOHHOE U31aTEIBCTBO
HOpaiit», mpenocTaBisioniei JOCTyn K ydeOHUKaM 110 001eo0pa3oBaTenbHBIM 1 ooO1enpodec-
CHUOHAJIbHBIM TUCIUILINHAM.
5. B.B. Cypuxos EcrectBo3nanue: ¢pusuka. Yuednoe nocodbue nist CI10. Mocksa. FOpaiir.
2021r. O6p. mnatdopma urait.ru Jorosop ¢ OO0 «DnekTpoHHOE U3naTeabcTBO FOpaiTy,
IPEIOCTABISAIONICH JOCTYN K ydeOHUKaM 110 00111e00pazoBaTeIbHBIM B 001IenpodeccuoHab-
HBIM JUCIUIINHAM.
6. E.. Tynukun. Xumus, yactsb 1. O0mas 1 Heopranndeckas xumus. YueOunuk g CIIO.
Mockasa. IOpaiit. 202 1r. O6p. mardopma urait.ru Jloroop ¢ OO0 «IaeKTpOHHOE H3AaTENb-
ctBO FOpaiiT», mpenocTapisionen J0CTyN K yueOHHKaM 0 0011e00pa3oBaTeIbHbIM U 00111e-
npohecCHOHATBHBIM TUCITUILINHAM.
7. I'.I1.OTroukuit EcrectBo3nanue. Yueonuk u npaktukym i CI1O. Mocksa. FOpaiit. 2021r.
O6p. mnatdopma urait.ru JJoroBop ¢ OO0 «InekTporHoe nzaarenbctBo KOpaiiT», mpenocras-
JISIFOIIEH TOCTYI K yueOHMKaM o 0011eo0pa3oBaTeIbHBIM U 001IePOhECCHOHATBHBIM TUCITH-
TUTMHAM.
8. H.I1.Kanamnuukos, C.E.MypaBbéB ®@usuka B 2 yactsax. Yacte 1. Mocksa. FOpaiit. 2021r. O0p.
miaTdopma urait.ru JloroBop ¢ OO0 «DnekTpoHHOE U31aTeabCTBO FOpaiT», mpemaocTaBisio-
Il TOCTYI K ydeOHUKaM 110 00I11e00pa3oBaTeIbHBIM U 00IIeTTpoecCHOHANBHBIM TACITUTUTH-
HaM.
9. H.I1.Kanamnukos, C.E.MypaBbéB ®@u3nka B 2 yactax. Yacts 2. Mocksa. FOpaiit. 2021r.
O6p. mnatdopma urait.ru JoroBop ¢ OO0 «InekTporHoe uzaarenbctBo KOpaiiT», mpenocras-
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JISIFOIIEH TOCTYII K yueOHMKaM 1o 0011eo0pa3oBaTeIbHBIM U 00IIEPOheCCHOHATBHBIM TUCITH-
TUTHHAM.
JlonotHUTE/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. YueOnuk. bazoBeiii ypoBeHb. M.
[Ipoceemenue, 2013.
NuTepHeT-pecypcebl:
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 (Xummus. OOpa3zoBaTenbHbBIN CAlT I MIKOJILHUKOB).
www. chem. mzu. su (QnexTpoHHast 6GMOIMOTEKA 10 XUMHH).
www. hvsh. ru (OKypraan «XuMus B mKosey).
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 mist 10003HATEIEHBIX ).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHIX»).
12. www. interneturok. ru («Buneoypoku no npeaMeram HIKOIHON MPOTPAMMBD»).
13. http://fizika.spc3.edusite.ru/p19aal.html
14. https://sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah

Nk W

HATJISIIHBIE IOCOBUA

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

3. Kommiekt Tabmun. Xumus. Ctpoenue Bemecta (10 Tabimir).

4. Harnsnaoe nmoco6ue. CTpoeHHE COHEYHON CUCTEMBI.

5. Harmsimao-pa3naTounoe nocobue. TepMoauHaMuka.

6. HarnsigHo-pa3parounoe nocobue. Kunemaruka.

7. Harmsimao-pa3agaTounoe nmocoorue. MarHuTHOE 1osie. DIIeKTPOMarHuTHAs WHTYKITHS.
8. HarnsaHo-paznaTounoe nmocodue. MexaHndeckne KojaeOaHus U BOJHBI.

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

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

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM U CIUILIN-
HbI

KoHTpoJib U OLleHKAa pPe3yabTaTOB OCBOSHUS YU€OHOU AMCIUILTUHBI OCYIIECTBISIETCS TPEeo/ia-
BaTeJIeM B IPOIECCE MPOBENCHUS MPAKTUUECKUX 3aHATUI U CaMOCTOSITENIbHBIX PadoT, TECTHPO-
BaHUs, a TAK)KE BHIMIOJTHEHHS 00YJarOIIMMHUCS WHINBUIYATbHBIX 3aJaHUN.

Pe3yabTaTnl 00yyeHus @®opMbI 1 METOAbI KOHTPOJISI M
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3yJIbTATOB 00y4eHus!

YMmenuns:
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B pesyabTatre ocBoenuss nucuurnumabl O/1.01.04
EcrecTBO3HaHHE 00y4aOIIMIiCS 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 (POPMHUpOBAHHE COBpE-
MEHHOM €CTECTBEHHOHAYYHOI KapTHUHBI MUPA;

B pe3yabTrare oOCBOCHHSI JAUCIHUIJIMHBI
0/1.01.04 EctrecTBO3HAHME O00y4arOUIUiics JT0JIKEH
yMeTh:

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

V.2, paboTaTh C eCTeCTBEHHOHAY4YHOI HMH(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
KU3ZHEACITEIIbHOCTH, OXpaHbl 370POBbS, OKPY>KaIOIIEH
Cpelibl, SHEProcOepeKeHus;

B nporpammy yuebnoit qucuummnsl O/1.01.04
EctecTBO3HAaHME BKJIIOYEHO COJIEp)KaHUE, HANPaBIEHHOE
Ha (QOopMHUpOBaHHWE Yy CTYISHTOB KOMIICTEHITUH,
HEOOXOOMMBIX Id KadecTBeHHOro ocoenus OIIOIT
CIIO na 6a3e 0oCHOBHOTO 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 00pa30BaTeIbLHBIM 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.

Bakueiinine 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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HOCTbY, «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.

Baxneluve BeniecTsa U MaTepu-
aJIbI

XapakTeprucTHKa CTPOEHUSI aTOMOB U KPUCTAJJIOB M HAa 3TOU
OCHOBC — 06H_II/IX XMMHYECKUX CBOMCTB METAJJIOB U HEME-
TAJJIOB. XapaKTEPUCTHUKA COCTaBa, CTPOCHHMS, CBOMCTB, TO-
JIYUCHUS U ITPUMCHCHU BaXXHEHUININX HEMETAJIOB.
XapakTepucTUKa COCTaBa, CTPOCHUS U OOIIIUX CBOMCTB
BAYKHEUIIINX KJIACCOB HEOPTaHMYECKUX BEIIECTB.

Onucanue cocTaBa BAKHEHMIINX MPEACTaBUTENICH OpraHnye-
CKHX COSAMHCHMIA: METAHOJIa, 3TAHOJIA, CIIOKHBIX A(DUPOB,
YKUPOB, MbLJI, KAPOOHOBBIX KHCIIOT, MOHOCAXapUIOB, AUCA-
XapUJI0B, MOJIUCAXAPUIOB, 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-
TFaHMYECKHUX 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 U aHAJTM3UPOBATh MHCHHE COOECETHUKOB, TTPU3HA-
Bas IIPaBO APYToOro 4Yea0BEKa 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 TIOJYYEHHBIX Pe3yJIbTaTOB.

OO0yueHne cOOTIOACHUIO 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 /1eATEJIbHOCTH 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 MpUMEpPOB 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 KMHEMATUKH: TMEPEMEICHHUs, 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. [ToHMMaHKe 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 B3anMoei-
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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 MOHATUH, (op-
MYJI ¥ 3aKOHOB IMHAMUKH K PEIICHUIO 3aa4

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  IIOJIOKCHUM  MOJIEKYJISIPHO-
KWHETHUYECKOW Teopuu. BrInosHeHne 3KCIEpUMEHTOB, CITyKaIlnX
000CHOBaHMEM MOJICKYJIIpHO-KMHETHYecKoi Teopuu. HaOmrone-
HUE OPOYHOBCKOTO JABWXEHUS WM siBIeHUs nuddysuun. Onpenene-
HHUE MapaMeTpOB BEIIECTBA 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 MEPBOro 3aKOHA TepMoauHaAMUKU. OObsICHEHHE TIPUH-
OUIIOB I[eﬁCTBHH TCIIJIOBBIX MAalllUH

Ocno6bl I1eKmpoOuUHaAMUKU

DIEeKTpOCTaTUKA

Brruucnenue cuil B3auMOACHCTBUSA TOYEUHBIX AJIEKTPUUYECKUX 3a-
psanoB. Breruncienne HampsHKEHHOCTH M MOTEHLMANa AJIEKTpUYe-
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 nose

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, oObsCHeHHE NMPHUHIMIA JeHCTBUS AeKTpoasurarens. 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. Onpemene-
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 TpaHchopmaropa. AHaJIM3 CXEMBI NEpeJadd AJIEKTPo-
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
MpeOMJICHUsI CBETa MpH pelieHuu 3anad. Habmonenue 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 KUHETHUYECKON SHEPruu 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 M3 OJHOTO CTAallMOHAPHOTO COCTOSIHUS B
npyroe. OObsicCHEHHE TIPUHIIMIIA JIeiCTBUA Jazepa. Ousnka aTroMm-
HOTO s]Ipa U dJeMEHTapHbIX yacTull. Habmonenne Tpekos abda-
yacTull B kKamepe Bunbcona. Peructpanus siaepHbIX U3IYYEHHUM C
nomolnplo cueryuka I'eiirepa. Pacuer sHeprum CBA3UM aTOMHBIX
anep. [loHMMaHie IEHHOCTH HAay4YHOTO MO3HAHMS MHUpa HE 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 3BoIonusa

Crtpoenue u pazsutre Beenennoii. OObsICHEHHE MOJIEH 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 CTYJEHTOB

OTnenbHBIM BUIOM MPAKTUYECKOM pabOThl CTYAEHTOB B paMKaxX HM3y4eHUs yuyeOHOM IucCIu-
winHel OVYIL.07 EctecTBo3HaHME ABISETCS BHEAYIUTOPHAs CaMOCTOATENbHAs paboTa, Mpearno-
Jararoas caMOOpPIaHU3aLUI0 CTYACHTOB Ha BBINOJIHEHUE ONPEEICHHBIX BUIOB 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 3alaHUH, IOTYYCHHBIX B XOJ€ ayIUTOPHBIX 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 TIaBHOM M BTOPOCTEIIEHHON MH(OpMAIIUU 110 paccMaTpUBaeMOi mpoliiemMe, a TakKe HaBbI-
KOB CHCTEMAaTH3aluu H30bITOYHOM HH(popManuu. BeIomHEHHE Pa3HOYPOBHEBBIX JIOMAIIHUX
3aJjaHU# TpeHa3HayeHo [l GOPMUPOBAHMS y CTYJCHTOB HAaBBIKOB BBHICTPAUBAHUS YETKON CXe-
MBI OTBETA Ha BOIMPOCHI Pa3IMYHOTO YPOBHS CIIO)KHOCTH, a TaKXe Ha (OPMHUPOBAHUE Y CTY/CH-
TOB 0OBEKTUBHOI'O MPEACTABICHUS O CTETICHU OBJIA/ICHUS M YCBOSCHUS UMHU U3y4aeMOro MaTepH-
ajla B HaHHBIﬁ MOMCHT BPCMCHHU. Brimoanenune PCKOMCHAYCMBIX BAPUAHTOB B TCCTOBLIX U PaA3-
HOYPOBHEBBIX 3aJlaHUM TaK)Ke MO3BOJISIET CTYIEHTaM JIydlle MOATOTOBUTHCA K MUTOTOBOM IpO-
BEpKe MX 3HAHUHU MO M3y4eHHBIM TeMaM. [IoAroToBKa K MPAaKTHMYECKUM 3aHATUSAM (CEMHHApaM,
JTUCKYCCHSIM) MO3BOJISIET CTYACHTAM 3aKpENHUTh HABBIKM KPUTUYECKOTO MBILIUICHUS MPHU padoTe
CO CIIPaBOYHOM JUTEPATypO M UCTOYHHUKAMH, U YTIyOUTh 3HAHUS MO0 KOHKPETHBIM TEMaM H3Y-
4aeMOM yu4eOHOM TUCIUTUTAHEI.

B oMOoIb CTYACHTaM JJIS1 BBIITOJTHCHU A Ba,Z[aHI/Iﬁ PA3JINYHBIX BUAOB IMIPECAIaracTcAa:
- CIIUCOK OCHOBHOM M BCIIOMOTATEJIbHOM JIUTEPATYPHI;
- CIIUCOK MPUMEPHBIX TEM JOKJIAIOB U COOOIICHUN.

Cnncoxk npuMepHbIX TeM J0KJIAI0B U COOOIIeHN i

Pazgen «Xummus».
. Tabnmumia Meneneena.
. X¥UMUs ¥ My3bIKa: KOMIO3UTOp ¥ XuMUK I1. bopoauH.
. Bona B ’u3HU 4yenoBeka.
. YUeHbI€ - XUMHKH.
. YTI1€BOIbI ¥ UX POJIb B )KUBOM IPUPOJIE.
. 2Kuppbl Kak NpOAYKTHI MUTAHUS U XUMUYECKOE CBIPBE.
. XUMHYECKasi CHMBOJIMKA.
. [IpupoiHbIE UICTOYHUKH YIIIEBOJIOPOOB.
9.CuHTeTHYECKHUE MOIOIIIUE CPEACTBA, UX JTOCTOUHCTBA M HETOCTATKH.
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. Bepnanckoro o 6uocdepe.
6.Kpacnas kaura Huxeropoackoit o6mactu.
7.3anoBenHuKku Hukxeropoackoit obmacrtu.
8.Bennkue reHeTuKu.
9.I'moGasibHBIE HKOJIOTHYECKUE TPOOIIEMBI.

Pasznen «@usukar.
doroanmnapar.
OcHoBbl MKT.
JInH3bL.
["a30BbIE 3aKOHBI.
ITpuunun I'eitrronca.
YpaBHenue Makcaeia.
Bo3saeiictBue paiuousiry4eHuin.
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, MATHUTHOMN 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 heKT ero npuMeHEHHE.

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 CTPOCHHUM KJIETKH.
3. Kakue tunsl pazMHokeHus 3Haere? [IpuBenure npumepsl.
4 Kakue 3aKk0HBI Hacyie10BaHus Mpu3HakoB 3HaeTe? [IpuBeaure npumepsl.
5.Ha3oBuTe OCHOBHBIE INI00ATBHBIE IKOJIOTHYECKHUE TTPOOIEMBI.
6.Kaxk cBsi3aHO caMO4yBCTBHE UeloBeKa ¢ (pr3nueckuMu pakTopaMu OKpYKaroIen cpeapl?

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 — TopMo3uiio? Kak n3MeHnnach CKOpoOCTh KaXkJI0ro Tejia 1o
MoayJito? UeMy paBHBI TPOCKIIMHU 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 HOpMaJabHOW 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 PYT OT JApyra HaxoAsATcsA JiBa 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 py ABUKEHUU BBEPX M BHU3 I10 HAKIIOHHOM TNIOCKOCTH 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 paccTosiHUM | 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 ABUTAIOCH B OJHOM HAIPABICHUU C MOCTOSHHBIM yCKOpeHHeM 1,2 M/c? W mponuio 3a
YETBEPTYIO CEKYHIY OT Hadasia HaOmroaeHus nyTh 6,2 M. Haliaiute HavanbHYIO0 CKOPOCTh Tela U
MyTh, IPOAEeHHBIN TenoM 3a 10 c.

2. K npyxwune xxectokoctbio 100 H/M mongerien 6pycox maccoii 400 r. Ipu
3TOM 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 KOAI(PGUIUEHT TPEHUS MEXKIY
Opyckom u ctonom 0,37

3. B 6amtone sBMectuMmocthio 200 1 HaxomurTcd reaui mmon nasiieauem 100
klla npu temneparype 17 °C. Ilocne nmoakauyuMBaHuUs reiusl €ro AaBiieHHE NojHsoch a0 300
klla, a Temneparypa yBenuuuiiach 10 47 °C. Ha cKoJIbKO yBeIM4YMiIach Macca resusi?

4. J1Ba 3apsna +0,6uKn u -0,2 HKn Haxonarcsa B kepocune Ha pacctossHuM 0,4M 1pyr oT apyra.
ONPEACIUTh HAPSKEHHOCTh TOJIs B Touke O, pacmoyioKEHHOM Ha CEepeMHE OTpe3Ka MpPsIMOM,
COEIUHSAIOLIEH LIEHTPBI 3apsA0B.

(({
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