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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI

1.1. O0sacTh NpUMeHEHH s POrPaMMBbI.

IIporpamma O/1.01.04 EcrecTBO3HaHuE IpenHa3HAuYeHa AJIs U3Y4YEHMs] €CTECTBO3HAHUS B
npodeccuoHaIBHBIX 00pa3oBaTeabHbIX opranu3arusax CI1O, peannsyrommx o0pa3oBaTeIbHYIO MPO-
rpamMMmy cpenHero oOmiero oopa3oBaHus B Mpeieinax OCBOSHUSI OCHOBHOU mpodeccruoHanbHoi 00pa-
3oBarenbHOU Tiporpammbl CITO (OITOIT CIIO) na 6a3e oCHOBHOTO 00IIero oOpa3oBaHUsl TIPH IMO-
TOTOBKE CIEIIMATIMCTOB CPEIHET0 3BEHA.

[Tporpamma J10.01.04 EctecTBo3Hanme pa3zpaborana Ha ocHoBe Tpeboanuit ®I'OC CIIO,
NPEIbSBISEMBIX K CTPYKTYpE, COJCPKAHUIO M Pe3ylIbTaTaM OCBOCHHS 00Ieo0pa3oBaTebHON yueo-
Hou nuctmmuinHbl O/1.01.04 EcrectBo3Hanue B yactu peanuzanuu @I'OC CIIO B mpenenax ocBoe-
HUS OCHOBHOM IpodeccnoHanbHoi oopazoBarenbHoil mporpammsl CIIO (OITOIT CITO) Ha 6a3e oc-
HOBHOTO 00111er0 00pa3zoBanus ¢ yuetoMm TpedoBanuii PI'OC k momydaemMoit cieruanbHOCTH CpeHe-
ro NpoQecCHoHaTBHOTO 00pa30BaHUS.

[Tporpamma OJ1.01.04 EctecTBO3HaHUE SBISETCS YaCThIO OCHOBHOM MpodeccHoHaIbHOM 00-
pazoBatenbHOl nporpammsl B coorBeTcTBUH ¢ OI'OC CIIO no cneunmansHocty 51.02.01 HapogHoe
XyJI0’)KECTBEHHOE TBOPUYECTBO (110 BUIaM).

1.2. Mecrto yueOHoil tucuumiudbl B crpykrype IHIICC3.
Vueonas gucruminHa OJ1.01.04 EcTecTBO3HaHME SBISETCS 0053aTEIBbHBIM yU€OHBIM IIPEIMETOM
00111€00pa30BaTEILHOTO Y4eOHOTO IUKJIA.

1.3. Heau u 3axa4u, TPeOOBAHUSA K Pe3yJbTATAM OCBOCHUS U CIUTIIUHbBI
Conepxxanne nporpammbl  OJ1.01.04 EcrecTBo3HaHHWE HampaBiI€HO Ha JOCTUXKEHUE
CHEAYIONIUX LETEH:
- OCBOCHHE 3HAaHUU O COBPEMEHHOM €CTECTBEHHO — HAYYHOU KapTUHE MUPA U METOJaX €CTECTBEHHBIX
HayK; 3HAKOMCTBO C HauOoJiee BaXHBIMU HJIEIMU U JOCTH)KCHHUSIMU €CTECTBO3HAHUS, OKa3aBIIMMU
ONpeeNsIolee BIUsSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTUH;
- OBJIa/ICHUE YMEHHUSIMHU NPUMEHATDH MOJYYECHHbIE 3HAHUS U OOBSICHEHHUS SBJICHUN OKPYXKAIOIIETO
MHUpa, BOCHPHUATHS HHDOPMAIIMM €CTECTBEHHO — HAyYHOTO U MPO(ECCHOHAIBHO 3HAYUMOTO
COJIep>KaHusl; pa3BUTHE UHTEIUIEKTYalIbHbBIX, TBOPUYECKUX CIIOCOOHOCTE M KPUTHUECKOTO MBIIIJICHUS
B XOJ/I€ MPOBEJCHUS MPOCTEHIINX UCCIEIOBAaHUM, aHAIN3a SABJICHUM, BOCIIPUITHS U UHTEPHPETALUN
€CTECTBEHHO — Hay4yHOU HH(pOpMaINH;
- BOCMHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHHOW MPHUPOJBI M HCIOIh30BAHUE
JNOCTH>KEHHI €CTECTBEHHBIX HAayK Ul pa3BUTUS IUBWIM3ALUN U KAYECTBA KU3HMU;
- TpUMEHEHHE eCTECTBEHHO — HAy4YHBIX 3HAHUW B TPOPECCHOHATHHOW EATEIBHOCTH |
MOBCETHEBHOM KM3HU Il oOecriedeHus: Oe30MacHOCTH  KU3HEAESTENbHOCTH; TPaMOTHOTO
WCIIO0JIb30BaHUSI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3JJ0POBbS, OKPYKAIOIIEH Cpe/Ibl.
B pesyabtarte ocBoenusi nucuuiuinabl O/1.01.04 EcrecTBo3HaHHe 00y4alOUIUiiCcs 0JIKEH
3HATh:
3.1. OCHOBHBIC HayKH O IPUPOJE, UX OOIIHOCTH ¥ OTIUYMS;
3.2. eCTeCTBEHHOHAYYHBIM METOJl MO3HAHUSI U €r0 COCTABJISIIOLIUE, €AUHCTBO 3aKOHOB MPHUPOJBI BO
Bcenennoi;
3.3. B3aUMOCBSI3b MEX/1Y HAYYHBIMU OTKPBITUSIMU U Pa3BUTHEM TEXHUKHU U TEXHOJIOTHIA;
3.4. BKJIaJl BETUKUX YYCHBIX B (HOPMHUPOBAHKME COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MUPA;
B pesyabtate ocBoenusi aucuumiauHbl O/1.01.04 EctecTBo3HaHHMe o0y4arommiicst
HAOJIKEH YMeTh:
VY.1. opueHTHPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATUSX U WH(POPMAIIUU €CTECTBEHHOHA-
YYHOT'O COIEPIKAHMUS;
VY.2. paboTtath C €CTECTBEHHOHAYYHOU MH(OpMAIIHEii: BIaJeTh METOJaMH MTOUCKA, BBIICIATh
CMBICJIOBYIO OCHOBY M OLIEHHUBATh JJOCTOBEPHOCTH MH(OPMALINK;
V.3. ucnonp30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B TIOBCEIHEBHOM JKU3HU JIJISI OOECTICUeHUs
0€30MaCHOCTH KU3HEEATEIIbHOCTH, OXPaHbl 3I0POBBS, OKPYKAIOIIEH Cpelibl, SHEProcOepeKEeHUS;
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B mporpammy yue6no# muctummnabl OJ1.01.04 EctecTBo3HaHWE BKIIOUEHO COACpIKaHUE,
HampaBIeHHOE HAa (OPMHUPOBAHUE Y CTYACHTOB KOMIETEHIUI, HEOOXOAUMBIX JJISI KaueCTBEHHOTO
ocBoerust OITOIT CITO na 6a3e ocHOBHOTO 001IeT0 00pa30BaHMUS.

B pe3ynbrare ocBOeHUs TUCIUILIMHEI Y 00ydaromerocs: GoOpMUPYIOTCS CIEAYIONTUE 001ue
komueTeHuu (OK):

OK 10. Vcnons30Bats B IpodecCHOHATBHO ASATEIPHOCTH YMEHHS U 3HAHHUS, IOJTy4YeHHbIE 00y4a-
IOIMMUMHUCA B XOA€ OCBOCHUA y‘-Ie6HBIX npeaAMCTOB B COOTBCTCTBUU C (bellepaHLHHM roCyaAapCTBCHHBIM 06pa—
30BAaTCJIbHBIM CTAHAAPTOM CPCAHETO 06]1[61"0 O6pa3OBaHI/I$I.

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

CoO:roaronyii 1 mponaraHIupyIOIKi MpaBuiia 3J0pOBOT0 U Ge30macHoro oopasa xusud, | JIP 9
CIOpPTa; MPEeIyIPEXAAOUMN TN00 MPeo10eBaOIInui 3aBUCUMOCTH OT aJIKOroJis, Tabaka,
IICUXOAKTUBHBIX BELIECTB, a3apTHBIX UIp U T.1. COXpaHAIOLMUI ICUXOJOTUYECKYIO YCTOM-
YMBOCTb B CUTYaTUBHO CJIO’KHBIX WJIM CTPEMHUTEILHO MEHSAIOIINXCS] CUTYaLHSIX.

3aloTsmuiics 0 3alIMTe OKPYXKAroIIel cpesibl, COOCTBEHHOM U 4yK0i O6e3omacHocTH, B ToM | JIP

qrcie HupPOBO. 10
[IpuHEMarOIIMI OCHOBBI YKOJIOTMYECKOM KYJIBTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY JIP
YPOBHIO SKOJIOTHYECKOTO MBIILICHHUS], IPUMEHSIOIINHI OIIBIT YKOJIOTMYECKH OPUEHTUPO- 16

BaHHOM pe(IeKCUBHO-OLEHOYHON U MPAKTHYECKOH 1eATEIbHOCTH B )KU3HEHHBIX CUTYallU-
X 1 IPO(ECCUOHATILHOMN IS TeIbHOCTH

OcBoenue coaepxxanus yueOnou mucuuruinabl OJ1.01.04 EctecTBO3HaHME OOecmeyrBaeT
JOCTHKEHHE CTYACHTaMU CJIEAYIOLIUX PE3yIbTaTOB:
MemanpeomMemHuix:
- OBJIQJICHUE YMEHHUSIMU U HABbIKAMH PA3JIMYHBIX BUJIOB MO3HABATEILHON ACSATEIBHOCTH ISl U3y4e-
HUS Pa3HbIX CTOPOH OKPYKAOLIEro ECTECTBEHHOIO MUPA;
- MPUMEHEHNE OCHOBHBIX METOOB MMO3HAHUS (HAOIIOIEHUS, HAYYHOT'O SKCIIEPUMEHTA) JJIs U3YUCHHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO - HAyYHOW KapTUHBI MUPA, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTAJIKMUBATHCS B MPOQPECCHOHATBHON cdepe;
- YMEHHE ONpeAeNaTh Ied U 3a/ad JesTeNIbHOCTH, BbIOUpaTh CpelcTBa A MX JOCTHKEHUS Ha
MPaKTHUKE;
- YMEHHE HCIOJIb30BaTh PA3JIMYHbIe UCTOYHUKH JJISl MOJTYYEHHs] €CTECTBEHHO -HayyHOW MH(popMa-
MU U OLICHUBATDH €€ JOCTOBEPHOCTH AJISI TIOCTHKEHUS TTOCTABJICHHBIX 1I€JIeH U 3a/1a4;
npeomMemmvlx:
- cOPMHUPOBAHHOCTH MPEJICTABICHHIA O IIEIOCTHONH COBPEMEHHON €CTECTBEHHO — HAYYHON KapTHHBI
MUpa, MPUPOAE KaK €JUHON IEJOCTHOW CHUCTEME, B3aUMOCBSI3U YelIOBEKa, IPUPOJbI U OOILECTBa,
MIPOCTPAHCTBEHHO — BPEMEHHBIX MaciTabax BceneHHoil;
- BJIa/ICHHUE 3HAHUSMHU O HauOoJiee BaXKHBIX OTKPBITHIX U JOCTHKEHHUSX B 00JIACTH €CTECTBO3HAHUS,
MOBJIUSBILKX Ha 3BOJIIOIMIO MIPEACTABICHHUI O IPUPOJIE, HA Pa3BUTUE TEXHUKU U TEXHOJIOTHUIA;
- cOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHO — Hay4dHbIe 3HaHUS JUIsl OOBSCHEHUS OKpY-
KAIOIIMX SBJICHUM, COXpaHEHUsS 370pPOBbs, oOecredeHuss OE30MaCHOCTH KHU3HEACSITeIbHOCTH, Oe-
PEXKHOr0 OTHOILIEHUS K MIPUPOJE, PALIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, & TAK)KE BBIIIOJIHEHUS POJIH
IpaMOTHOTO IOTPEOUTEII,
- chopMHPOBAHHOCTD MPEJCTABICHUI 0 HAYYHOM METO/Ie TIO3HAHUSI IPUPOBI U CPEICTBAX U3YUCHHUS
Merammpa, MaKpoMupa ¥ MUKpPOMHUDA; BJIaJIeHHE MpUEeMaMHi €CTECTBEHHO — Hay4HbIX HaOJIO/ICHUH,
OTIBITOB, UCCJIEIOBAHUM U OLIEHKH JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIHTATOB;
- BJIaJICHUE MOHSATUMHBIM alnapaTroB €CTECTBEHHBIX HAyK, MO3BOJISIIOLIMM MO3HABATh MHUP, y4aCTBO-
BaTh B JUCKYCCUSIX MO €CTECTBEHHO — HAYYHBIM BOIIPOCAM, MCIOJIb30BaTh Pa3IMYHbIE UCTOYHUKU
nH(popManuu Ik TOATOTOBKH COOCTBEHHBIX PabOT, KPUTHUECKH OTHOCUTHCS K cooOmieHusiMm CMMU,
COJIEp KaIINX HAYYHYIO HHPOPMAITHIO;
- cOpMUPOBAHHOCTHh YMEHUI MOHUMATh 3HAYUMOCTb €CTECTBEHHO — HAyYHOT'O 3HAHUS IS KaKJI0TO
YeI0OBEKa HE3aBUCHMO OT €ro MPo(heCcCHOHATBLHON NeATeIhbHOCTH, Pa3InyaTh ()aKThl U OLICHKH, CPaB-
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HUBATh OIICHOYHBIC BBIBOJBI, BUJETh UX CBSI3b C KPUTEPHUSIMHU OIICHOK M CBSI3b KPUTEPHUEB C OIpee-
JIEHHOM CUCTEMOI IIEHHOCTEN.

1.4. PekoMeHayeMoe KOJIMYECTBO YaCOB HA 0CBOCHHE NPOIrPaMMbI:
MaKCUMaJIbHOM yueOHOM Harpy3ku obydatomerocs - 108 gaca, B ToM yuce:
00s13aTeNbHON ayJUTOPHOM yueOHOM Harpy3Kku odydatomierocs - 72 4yaca;
CaMOCTOATENIbHON PaboThl 00yUaromerocs - 36 4acos.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHO# JMCIHHUIIJIMHBI M BUABI Y4e0HOH padoThl

Buna yueOHo# padoThI Oovem uacos

MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 108
O0s3aTesIbHAs AyIMTOPHAsA yueOHAas Harpy3Ka (Bcero) 72
B TOM YHUCIJIE:

TEOPETUYECKUE 3aHATUS 45,5

IPAKTUYECKHE 3aHITHS 14,5

KOHTPOJIbHBIE PAOOTHI 12
CamocrosiTesbHasi padora o0yuyawmerocs (Bcero) 36

HTrorosas arrecranus B popme nuddepeHuMpPoOBAHHOIO 3a4eTa-4 cemecTp

2.2. O0masi XapaKTepUCTUKA Y4eOHOH IHCIUTIINHbI

VYuebnas aucuurmummHa OJ/1.01.04 EcrecTBo3HaHUE SIBIISETCS CUHTE3HBIM Y4YeOHBIM KypCOM,
BKJIIOYAIOIIUM B ce0sl MaTepual TpeX B3aUMOCBSI3HBIX HAyYHBIX JUCIMIUIUH — OMOJIOTUH, XUMUU U
¢usuku. Cozpepkanue yueOHOH mucuuruHbel «EcTecTBO3HaHME» BBICTPOEHO B COOTBETCTBHH C
COBPEMEHHOM KOHIICTIIIMEH E€CTECTBO3HAHMS W BKJIIOYAET B CEOS IIMPOKUU CIIEKTP BOIMPOCOB O
pa3HOOOpa3HBIX CBOWCTBaX OOBEKTOB IMPHPOJBI, KOTOPHIE MOTYT pPaccMaTpUBAThCA Kak €IUHOE
nenoe. OCHOBaHHbIE HAa €CTECTBEHHO-HAYYHBIX 3HAHUAX COBPEMEHHBIE TEXHOJOTHMH (POPMHUPYIOT
HOBBII 00pa3 *KHM3HH 4YeIOBEYECTBA, M OOpAa30BAaHHBIA UEIOBEK HE MOXKET IUCTAHIMPOBATHCS OT

dbyHIaMeHTaIbHBIX 3HAaHUM 00 oOKpykaromeMmM Mupe. EcrecTBo3HaHue — HeoTheMieMas
COCTaBJIAAIOIIAs KYJIbTYPBI: ONPCACIIAA MUPOBO33PCHUC UCIIOBCKA, OHO MPOHUKACT U B T'YMAHUTAPHYIO
chepy, W B OOIIECTBEHHYIO JKM3Hb. PalMOHaIbHBI €CTECTBEHHO — HAy4YHBId METO/I,

c(hOpPMHUPOBABIIUICS B paMKaX E€CTECTBEHHBIX HAyK, 0Opa3yeT eCTECTBEHHO — HAYYHYIO KapTHUHY
MHpa, HeKoe o0pa3Ho — prtocodckoe 0000IICHNE HAYYHBIX 3HAHUH.

OCHOBY eCTEeCTBO3HAHUsI TPEICTABIACT (U3MKA, U3ydarollas Hanboyiee BaKHBIC SIBICHUS,
3aKOHBI M CBOWCTBa MaTepuajibHOro Mupa. B ¢usuke ycTaHaBIMBaIOTCS YHUBEpCAJIbHBIE 3aKOHBHI,
CHPaBEeJIMBOCTh KOTOPBIX MOATBEP)KIAETCS HE TOJIBKO B 3€MHBIX YCIOBUSX U B OKOJO3EMHBIX
MPOCTPAaHCTBaX, HO W BO Bce Bcemennoil. B »sTom 3akmiouaercss mnpu3Hak (QU3HKKA  Kak
dbyHnaMeHTabHON Hayku. DPu3nKa 3aHUMaeT 0co00e MECTO Cpell eCTECTBEHHBIX HAyK, TOITOMY €¢
MIPUHATO CUUTATh JIMJIEPOM €CTECTBO3HAHMS. XUMHUS — HayKa O BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax, TMpoleccax TMpeBpalleHusi, HCHOJIb30BAHUM 3aKOHOB XHUMHUU B MPaKTUYECKOU
NEeATEIbHOCTH JIIOAEH, B CO31aHMM HOBBIX MarepuanoB. buonoruss — CcOCTaBHas 4acTb
€CTECTBO3HAHUA. JTO HayKa O >KMBOW mpupone. OHa M3ydaeT pacTUTENbHBIM, XUBOTHBIM MHUp U
YeNioBeKa, UCIO0JIb3ys KaK COOCTBEHHBIE METO/Ibl, TaK U METOJbI IPYIHX HAYK, B YACTHOCTH (PU3MKH,
XUMHH W MaTeMaTUKH: HAONMIOJEHUS, SKCIIEPUMEHTHI, MCCICIOBAHMS C TOMOINBID CBETOBOTO M
ANEKTPOHHOTO MHUKpPOCKOMa, 00pabOTKYy CTaTHCTUYECKUMX JaHHBIX METOJIaMU MaTeMaTHYecKOM
CTaTUCTUKU U Jp. buojorus BbIABISET 3aKOHOMEPHOCTH,  MPUCYIIME JKU3HU BO BCEX €€
MpOSBICHUSIX, B TOM 4HClIe OOMEH BEIIeCTB, pPOCT, pPa3MHOXKEHHUE, HAaCIIEJCTBEHHOCTb,
HW3MEHYUBOCTb, BOJIIOLIMIO U JP.

B menom yuebnas gucruniamHa «EcTecTBo3HaHUWE», B COAEPKAaHMHM KOTOPOW BEIYIIHM

6



KOMITIOHEHTOM  SIBJISIFOTCS 3HAHMSI M Hay4YHbIE METOJbl MO3HAHUS, MO3BOJISIIOT CHOPMHUPOBATH Y
CTYJICHTOB IIEJIOCTHYIO €CTECTBEHHO — HAYYHYIO KapTHHY MU, MPOOYAUTHh Y HUX SMOIMOHATBHO —
LIEHHOCTHOE OTHONICHHE K M3y4aeMOMY MaTepuaity, FOTOBHOCTb K BHIOOPY ACUCTBUIA OIpeneaeHHON
HaIpaBJIE€HHOCTH, YMEHUE KPUTHUYECKHU OLICHUBATh CBOU U UYKHE JICUCTBUS U MOCTYIIKH.

Baok «Xumusy».

XuMHu4ecKasl KapTHHA MUPa KaK COCTaBHAsl 4aCTh €CTECTBEHHO - 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-
miectBa. Macca aToMOB 1 MoJieKyJl. OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJIsipHas Macchbl. KonndecTBo
BemiecTBa. [locrosinaas ABoraapo. MonspHast Macca. 3akoH ABoraapo. MossipHbIif 00beM ra3os.

Ilepuoauyeckuii 3aK0H M NMepUOAUYECKAs cMcTeMa XuMH4Yeckux dJjemeHToB /[I. U. Men-
aeseeBa. OTKpBITHE NMEPUOANUECKOTO 3aKoHa. [lepronnueckasl cucreMa XuMHUYECKUX 3JIeMeHTOB J1.
N. Menpeneesa. 3nauenue [leprnoandeckoro 3akoHa u [lepmoandeckoi CHCTEMbBI XUMUYECKUX dJIe-
MeHTOB /1. 1. Menneneesa [uist pa3BUTHs HAYKU U IIOHUMAHMS XUMUYECKOU KapTUHBI MUpA.

Crpoenue BemecTBa. KoBajeHTHas CBsI3b: HEMOJApHAs W moJisgspHas. MoHHas cBsa3b. Meran-
nu4ecKas cBsi3b. BoopoaHas cBs3b.

Boaa. PacTBopsbl. Bona B mpupoie, ObITY, TEXHUKE U Ha MPOU3BOJACTBE. DU3MYECKHE U XUMU-
YEeCKUEe CBOMCTBA BOJibl. OnpecHeHrEe BOIbl. ATperaTHble COCTOSIHUSL BOJIBI U €€ Mepexo/ia U3 OJAHOTrOo
arperaTHOro COCTOSIHUS B IPyTOe€.

Heoprannueckue coenuHenusi. Knaccudukaius HEOPraHUYECKUX COCIUHEHHA: OKCHUJIBI,
KHCJIOTBI, OCHOBaHMS, coyii. Metaiel. O0mue pu3niecKkue U XMMHIEeCKUE CBOKMCTBAa MeTauioB. He-
MeTayiel. OOmas XapakTepUCTUKA TJIABHBIX MOATPYII HEMETAUIOB HA MPUMEpE TaloreHoB. Baxk-
HEWIIME COETMHEHUSI METANIOB U HEMETAIIJIOB B IIPUPOJIE U XO35MCTBEHHON NEATEIbHOCTH YEJIOBEKA.
Jemoncmpayuu (sudeo):

- B3aUMO/ICHCTBHE METAJIJIOB C HEMeTaJlJIaMU (IMHKA C CepPOi ),
- B3aUMO/ICHCTBHUE METAIIJIOB C pAaCTBOPaMU KHUCIIOT;
- B3aMMOJICHCTBUE METAIIJIOB C PACTBOPAMH COJICH.

Oprannyeckue coennHeHuss. OCHOBHBIC TMOJIOXKEHUS TEOPUH CTPOCHHUS OPraHUYECKUX CO-
equHeHu. MHOrooOpa3ue opraHnveckux coeauHeHui. [lonstre n3omepun. Yezneeooopoowt. Ilpe-
JeNbHBIE U HETIpeiebHbIEe yrieBoaopoabl. Peakuus nonumepusanuu. [IpupoaHbie ICTOYHUKH yTJie-
BOJIOPOJIOB. YTJEBOAOPOAbl KaK BaKHEHIIHMK MCTOYHUK (hopmupoBaHus Oroxera. Kuciopoooco-
odepoicanque opeanuueckue eewjecmea. llpencraBureny KMUCI0POIOCOAEPKAIINX OPraHUYECKUX CO-
€IMHEHUI: METWJIOBBIM M 3TWJIOBBIM CHUPTHI, TIIULEPUH, YKCYyCHass KHUcioTa. KUpbl Kak CIIOXKHbBIE
5¢upbl. YTIEBOABL: TIIIOK03a, (PpyKTO3a, KpaxMal, LeUo03a. A30mcodeprcaujue opeanuiecKue
coeounenus. AMUHBI, aMUHOKHUCIOTHI, Oenmku. CTpoeHme W Ouosiorudeckass (QyHKIUS OEJKOB.
Inacmmaccel u onoxkna. llonsTue o miacTMaccax ¥ XMMHYECKUX BoslokHaX. HarypanbHble, cuHTe-
TUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

Jlemoncmpayuu (6udeo): -nojlydeHHe 3TUIICHA U €r0 B3aUMOJICHCTBUE C PACTBOPOM IEepMaHTaHaTa
KaJisi, OpOMHOM BOJIOM;

-Ka4eCTBEHHAsl peaKIlUs Ha TJIMLEPUH;

-IIBETHBIC peaKIuu OCNIKOB (OMypeTOBasi © KCAaHTOMPOTEHHOBAS PEAKIINH ).

XuMusi M KU3Hb. Xumusa u op2anuszm uenoeeka. XuMUYECKUE 3JIEMEHTHI B OpraHu3Me 4e-
noBeka. OpraHuyeckue U Heopranuyeckue BemiecTBa. OCHOBHBIE JKU3HEHHO HEOOXOAMMBIE BeEIlle-
CTBa: OENKH, KUPBI, YIIIEBOABl U BUTAMUHBI. YTIIEBOABI — IJIaBHBIA MCTOYHUK SHEPTUU OpraHU3Ma.
Posb sxxupoB B opranusme. XoJIeCTEpUH U €r0 pojib B 3I0POBLE UeI0oBeKa. MUHEpalibHbIE BEUIECTBA B
MPOJYKTaX MUTaHMsI, MUIIEeBbIe J00aBku. COATaHCHPOBAHHOE MTUTAHHUE.

Xumusn ¢ 6uimy. Bona. KayectBo Boabsl. Moromue u ynuctamue cpeacraa. [lpasuna 6e3omac-
HOUM paboThl cO CpeacTBaMU OBITOBOM XUMHH. PONb XMMHUYECKUX SJIEMEHTOB B JKU3HHM PACTCHHI.
VY nobpenns. XuMHUECKHE CPEICTBA 3aIIUTHl PACTCHHH.



baok «bBUOJIOI'US. bronorus — COBOKYIMTHOCTh HaYK O dHUBOW Ipupojae. MeToasl HaydHO-
ro no3HaHus B Ouonoruu. JKuBas npupoaa Kak 00beKT U3yueHus: Onoaoruu. MeTo bl ucciae10BaHus
YKUBOHM TIPUPOBI B Ononoruu. OnpeneneHre )U3HA. Y POBHU OpraHU3alNH KU3HHU.

Kuaerka. Vcropust uzyuenus kiaetkd. OCHOBHbBIE MOJIOXKEHUS KIeTOuHOM Teopuu. Kierka -
CTPYKTypHO-(DYHKIIMOHAIbHAA eAuHuLa Ku3HU. CTpoeHue kieTku. [IpokapuoThl U 3yKapHOTHI —
HU3IIME U BBICIIUE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKU dyKapH-
oT. Knerounoe siapo. @yHKUMM siApa: XpaHEHUE, BOCIIPOM3BEACHUE U Tepeada HaCIEICTBEHHON
uHpopmanuu. CTpykTypa U (QYHKIIUU XPOMOCOM. AYTOCOMBI M TIOJIOBBIE XpOMOCOMBI. broiorude-
CKO€ 3HaUYE€HHE XMMHYECKHX 31eMeHTOB. Heopranmyeckue BemecTBa B COCTaBe KIETKH. Poib BOJBI
KaK pacTBOPUTENSI U OCHOBHOT'O KOMITIOHEHTa BHYTPEHHEN Cpe/lbl OPraHU3MOB. YTJIEBObI U JIUIIUIBI
B Kierke. CTpykrypa u 6uonorndeckue GyHkiuu 0enkoB. CTpoeHre HYKICOTUIOB U CTPYKTypa Mo-
murykiaeotuaHbix neneid JIHK u PHK, AT®. Bupycol u 0akrepuodaru. Bupycsl — Bo30yauTenn uH-
(dbexkmoHHbIX 3a0oseBannii. Bupyc nmmynonedunura yenoseka (B1UY). I[podunakruka BUY — un-
bexuuu.

Jlemoncmpayuu: -cmpoenue Kiemxu,; -op2aHouobl KIemKu, -XUMU4ecKutl cocmae Kiemku.

Opranusm. Opranm3m — enuHoe 1enoe. MHorooOpasue opranu3moB. OOMeH BEIIECTB U
SHEPTHEH C OKPYKAIOIICH cpeioi KaKk HEOOXOMMOE yCIIOBUE CYIIECTBOBAHMS KUBBIX cucteM. Crio-
COOHOCTh K CAaMOBOCIIPOM3BEICHUIO — OJIHA M3 OCHOBHBIX OCOOCHHOCTEH KUBBIX OpraHu3MoB. Jlerne-
HUE KJIETKM — OCHOBA POCTAa, Pa3BUTHUSA M Pa3MHOXKEHUs OpraHu3MoB. becnonoe pazmHoxenue. [lo-
JIOBOY TIPOIIECC U MOJIOBOE pa3MHOKeHHe. OIIo0TBOpeHHe, ero Ouonorndeckoe 3HaueHue. [loHs-
THE 00 8HIUUBHUIYAIHPHOM Pa3BUTHUU. OMOPHOHAIBHBIN M TOCTAIMOPHUOHAIBHBIN TIeprobl. MHIUBH-
NyalbHOE pPa3BHTHE YEIOBEKAa M €ro BO3MOXHBIE HapymieHus. OOIIue MpeacTaBICHUS O HACTEN-
CTBEHHOCTH M M3MEHYMBOCTH. ['eHeTHYECKasi TEpPMUHOJIOTUS U CHMBOJIMKA. 3AKOHOMEPHOCTH Haclie-
noBanus. HacnmenoBanue mnpusHakoB y dyenoBeka. [lonoBble xpomocombl. CLEMJIEHHOE C IMOJIOM
HacnenoBanue. HacnencrBeHHble 00e3HU YeoBeKa, UX MpUUrMHA U mpoduiaktuka. CoBpeMeHHbIE
MPEJICTABJICHHS O TeHE U TeHOMe. | eHeTH4eckre 3aKOHOMEPHOCTH M3MeH4YnBOCTU. Knaccudukarus
¢dbopM M3MeHYMBOCTU. BrnusiHue MyTareHoB Ha opraHusM uenoBeka. [Ipeamer, 3agaun U MeTOnbI ce-
nekuuu. ['eHeTHdeckne 3aKOHOMEpHOCTH ceneknuu. Yuenue H. M. BaBuioa o meHTpax MHOT000-
pa3us U MPOUCXOXKICHUS KYJIBTYPHBIX pacTeHUU. BHOTEXHOIIOrMs, €€ AOCTUKEHHUS, MMEePCIEKTUBBI
pa3BUTHSL.

Ilpakmuueckoe 3anamue: - pelICHNE YIEMEHTAPHBIX TEHETUUECKUX 3a4a4.

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

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

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

Buja. DBONIOIMOHHAS TEOpUS M €€ poiib B (DOPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO —
Hay4YHOU KapTHHBI Mupa. Bua, ero kpurepuu. [lonynsauus kak CTpyKkTypHas €JUHULIA BUAA U 3BOJIIO-
mun. Cunterndeckas teopust sBomounu (CTD). JBukymmue Cuibl SBOJIIOLMU B COOTBETCTBHH C
CTD. Coxpanenre MHOT000Opa3us BUIOB KaKk OCHOBA YCTOWYMBOTO pa3BuTHs 6uocheprl. Pe3ynbpraTs
sBomonud. [IpuunHbl BeIMUpaHus BUIOB. buosorndeckuil nporpecc u perpecc. I'umnoressl npouc-
XOXKJICHUS KU3HU. Y CIO0KHEHHE KUBBIX OPTaHU3MOB Ha 3e€MJIe B IIPOLIECCE IBOIIOLUNNA. AHTPOIIOre-
HE3 U €ro 3aKOHOMEPHOCTH. JloKa3aTenbCTBA POJCTBA YEIOBEKA C MIICKOMUTAIOIIUMHU KUBOTHBIMH.
Dkosoruueckue (GakTopbl aHTPOMOTeHe3a: YCIOKHEHUE MOMYISIIIUOHHON CTPYKTYphl BUa, U3rOTOB-
JIeHWEe OpyAHui Tpyla, Mepexo] OT PaCTUTEIBLHOTO K CMEIIaHHOMY THUIy NMHUTAaHHS, UCIOJIb30BAHHE
orus. [losBieHUE MBICIUTENBHON AEATEIBHOCTH U 4ieHOpa3lelbHOU peun. [Ipourcxoxaenue yeno-
BEUECKHX pac.

Ilpakmuueckue 3anamusa: - aHaIU3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 TPOUCXO0XKICHHUS )KU3HU; - aHAIN3
Y OIIEHKA Pa3JIMYHBIX THIOTE3 MPOUCXOXKICHHUS YEIOBEKa.

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

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

-pazeumue Op2aHudecKo20 Mupa, -3680110YUsl 4el08€eKd.



JkocucteMbl. [Ipeamer u 3amaun SKONOrHH: yueHHe 00 HKOJIOTHYECKUX (pakTopax, yudeHHe O
COOO0IIIECTBAX OPraHU3MOB, yueHHe 0 Ouocdepe. Ikonorudeckne GakTopbl, 0COOCHHOCTH X BO3JICH-
CTBUS. DKOJIOTUYECKUE XapaKTepUCTUKH BHUa. [loHsATHS 00 sKonoruueckux cucremax. Llenu nura-
HUs, Tpoduueckue ypoBHU. buoreornenos kak skocucrema. buocdepa — riaobanpHast sKocucTema.
VYuenue B. W. Bepnanckoro o 6uocdepe. Poinb sxuBbsix oprann3zMoB B 6nocdepe. buomacca. buoso-
rudeckuii Kpyroopot. OCHOBHBIC HalpaBlICHUs BO3ACHCTBHs 4elloBeka Ha Ouochepy. Tpanchop-
Malusi €CTECTBEHHBIX IKOJIOTMUECKUX crucTeM. OCOOEHHOCTH arpo3KOCHUCTEM.

Ilpakmuueckue 3anamusn:- COCTABIICHUE CXEM MepeAadyd BEUIECTB M SHEpPruu (Leneu muTaHus); -
aHaIM3 M OIIEHKA TOCIICJICTBUM COOCTBEHHOW ACATENHHOCTH B OKpPYXKAIOIIEH cpefe, TIo0ambHBIX
HKOJIOTHYECKUX MPOOTIEM U MyTEH UX pelIeHUs. IKCKypcus:

- MHOT0OOpa3ue BUJIOB, €CTECTBEHHBIEC U MCKYCCTBEHHBIE IKOCHUCTEMEBI (OKpecTHOCTH HMY).

biok «Pusuka».

BBenenue. ®usnka — ¢GyHaaMeHTaIbHAs Hayka O mpupoje. EcTecTBeHHO-HAyUHBINH METOJ]
MO3HAHMSI, €r0 BO3MOXKHOCTH M TPAHMIIBI TPUMEHUMOCTH. EJUHCTBO 3aKOHOB MPUPOJABI U COCTaBa
BenlecTBa Bo Beenennoil. OTKpbITHS B (PM3MKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOJOTUU IPO-
U3BOJICTBA.

Mexanuka. Mexannueckoe aBwxkeHue. Cucrema orcuera. Tpaekropust aBukeHus. IIyTb.
[Tepemenienue. PaBHoMepHOe npsMonuHeiiHoe apxenne. CKkopocTb. OTHOCUTENBHOCTh MEXaHUYE-
CKOI'O JABMKEHUS. 3aKOH CIOXKEeHUs ckopocTe. CpeqHss CKOPOCTh TP HEPABHOMEPHOM JIBUKECHUH.
MrHoBeHHasi CKOPOCTh. PaBHOYCKOpEeHHOE IpsAMOJIMHEHOE JBIbKeHue. Y ckopenue. CBoOoHOE Ma-
nenue tein. Jlunamuka. Macca u cuina. Bzaumopericrsue ten. 3akoHbl TUHAMUKU. CHIIBI B IPUPOJIE.
3aKOH BCEMUPHOro TAroteHus. mmynbc Tena. 3aKOH COXpaHEHUsi UMIyJbca. PeakTuBHOE ABUXkKe-
Hue. Mexannueckas pabora. MomiHocTh. Mexannueckas sHeprusi. Kunetnaeckas sueprusi. Kuneru-
gyeckas sHeprus u pabora. [loTeHnmanpHas 3HEPTUs B TPABUTAIMOHHOM IOJIe. 3aKOH COXpPaHEHUS
MOJTHOM MEXaHMYECKON SHEPIUH.

OcCHOBBI MOJIEKYJISAPHOH (PU3UKH M TEPMOAUHAMHUKH. ATOMHCTUYECKAs] TEOPUSI CTPOCHUS
BeulecTBa. HaOmioeHUsT U OMBITHI, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.
Maccsl u pazMmepsl MOJIEKYJI. TelnoBoe ABHKEHUE YacTHUL BellecTBa. bpoyHoBckoe nBuxenue. Mne-
anbHBIM ra3. TeMmeparypa Kak Mepa CpelHEe KMHETHYECKOW SHEPruu 4YacTHUIl. Y PaBHEHHE COCTOSI-
HUS UJieaabHOTO ra3a. Mojens xkuakocTd. [loBepxHOCTHOE HaTsXKeHHEe U cMauuBaHue. Kpucrammm-
yeckue u amop(dHblie BemecTBa. BHyTpeHHss sHeprus. Pabora u Teroornaya Kak crnocoObl H3MeHe-
HUs BHYTpEHHEU SHepruu. [1epBblil 3aKOH TepMOAMHAMUKH. TerIoBbIe MAaIIUHBI U UX IPUMEHEHUE.

OCHOBBI IEKTPOAMHAMMKHU. B3anmoneicTBue 3apsiKE€HHBIX TeJl. DJIEKTPUUECKUU 3apsi.
3aKOH COXpaHEHMsI AIEKTpUUYECKOro 3apsaa. 3akoH KynoHa. DiekTpocTaTuueckoe moJie, €ro OCHOB-
HbIC XapaKTEPUCTUKU U CBA3b MEXAY HUMHU. [loCcTOSTHHBIN 35ekTpruyeckuil Tok. Cuiia ToKa, Hamps-
KEHHE, DJIEKTPUUECKOE COITpOTUBIeHHUE. 3akoH OMa 1JI yyacTKa dJIEKTPUUECKOH Lenu. MarHuTHoe
II0JIE ¥ €T0 OCHOBHBIE XapAaKTEPUCTHUKU. /[elicTBHE MarHUTHOTO IOJS Ha IPOBOJHUK C TOKOM. 3aKOH
Amnepa. DneKTpoaBUraTelb. SIBIeHNE 3IeKTPOMAarHUTHON UHAYKIIUH.

Koseoanus u BosiHbl. CBOOOIHBIE KOJeOanus. [lepros, yacToTa U aMIiuTyna KojieOaHu.
I"apmonnueckue konebanus. MexaHU4YeCKHe BOJIHBI U UX BUIbL. 3BYKOBBIC BOJTHBI. Y IbTPa3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €ro HCIOJIb30BaHKUE B MeIUIMHE U TeXHUKe. CBOOOIHbIE 2JIEKTPOMAarHUTHBIE
konebanus. KoneOaTenbHbIi KOHTYp. DJIEKTPOMAarHUTHOE MOJe. DIeKTPOMarHuTHbIe BOJHBL. CKo-
POCTB JIEKTPOMAarHUTHBIX BOJIH. Pa3BuUTHE NMPENCTABICHUI O MPUPOJAE CBETA. 3aKOHBI OTPAXKEHHS U
npenomMieHus ceera. JInnaszsl. @opMyiia TOHKOU JIMH3BL.

JieMeHTHI KBaHTOBOM (pu3uku. KBantoBsie cBolicTBa cBeTa. KBanToBas runoresa [lnanka.
dotoanekrpuueckuii 3pdexr. dusznuka aroma. Moaenu crpoerus aroma. Onbit Pesepdpopna. Ousnka
aTOMHOTO s/Ipa M 3JeMEeHTapHbIX 4acThll. COCTaB U CTPOCHHME aTOMHOTO sApa. PagmoakTHBHOCTG.
PanuoakTuBHBIC U3TyYEHUS U UX BO3ACHCTBUE HA )KUBbIE OPTAaHU3MBI.

Bcesiennas u ee s3Boswoumsi. CtpoeHue u pazputue Beenennoil. Moaenb pacmmpsromeincs
Bcenennoii. [lpoucxoxnenne Conneunoit cuctembl. CoBpeMeHHast (pusnueckas KapTuHa MUpA.



2.3. TemaT4ecKHi IJIAH U COJePKAHNE YUEOHOM T CIUNINHbBI

ECTECTBO3HAHUE

HaumeHnoBanue pa3zieioB 1 TeEM

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.

Cooeporcanue yuedHo2o mamepuana:

[Ipenmer xumun. BemectBo. AToM. Mosekyna. XUMUYECKHH 27IeMEHT. (OCHOBHBIE TIOHATHS, CYyIITHOCTHBIE XapaKTepUCTHKHN) [IpocThie 1
cioxHble BeulecTBa.OCHOBHBIE 3aKOHBI XUMUU: 3aKOH COXPAHEHHS MaCChl BELLIECTBA; 3aKOH MIOCTOSIHCTBA COCTaBa BEIIECTBA; 3aKOH
ABorajJipo(OCHOBHbIC MOHSTHS, CYIIIHOCTHBIC XapPAKTCPUCTUKH).

0,5

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

- U3y4eHHE JIEKIMOHHOTO MaTepuana;

- CPaBHHATH MOJICKYITY H aTOM.

0,25

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

Coodeporcanue yuebnoco mamepuana.

OTKpBITHE TEPUOTUUSCKOTO 3aKOHA (OCHOBHEBIC MTOHSATHS, CYIIHOCTHBIC XapaKTepucTuku). [leproanveckas cucreMa XUMHYCCKHIX 3JIe-
MeHTOB J]. 1. MenneneeBa. [lepro/pl 21eMEHTOB: OOJBINNE W MaJbIe. | pyTIIEI 3JIEMEHTOB: TJIaBHBIC M TOOOYHEIC (OCHOBHEIC TOHSATHS,
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

CamocrosiTesibHAsI pa6oTa 00y4aIOIIUXCS:
- U3y4YCHUE MEPUOIUICCKOM 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 M TIOJISIPHA (OCHOBHBIC TIOHATHSI, CYITHOCTHBIE XapakTepucTuku). VloHHas! CBsi3b. MeTaurnaeckast
cBs13b. BojtoposiHas cBsizb. OCHOBHbIE MOHSITHS, CYIIIHOCTHBIE XaPAKTEPHCTHKH.

0,5

IIpakTHyeckas padora:

3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (110 BRIOOPY MPEIIOAaBATENIA):

- OTPEIENIUTh BUIBI XUMHUECKHUX CBsI3eH B cienyrommx coequHenmsx: CH4, K20, N2, CO2;
- HapucoBaTh CXeMBbI CBsI3€l aTOMOB B MOJICKYJIaX.

0,5

Konmponvnaa paboma: temor 1.1-2.3:

BeInoHeHIe MMCEMEHHBIX OTBETOB Ha BOIIPOCHI 0 pa3nenaM «OCHOBHBIE NOHATHI XUMUM», «Ilepuoanyeckas cucreMa XUMHYECKHX
anemenToB JI.M1.MenneneeBay», «Ctpoenue BemecTBay. [IpuMepHble Bonpocsl: «/laTh onpeaeneHus clieyonKM MOHATHIM: BELIECTBO,
MOJIEKYJIa, aTOM, XUMHYECKHUH aeMeHT»; «OxXapakTepusyiiTe cBS3b OJIOKEHHMS dIeMeHTa B eproandeckoit cucreme .M. Menneneea
CO CTPOCHHEM aToMay.
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Camocmoamenvnasn paboma odyuarouuxca:

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

- paboTa CO CIPaBOYHON JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJILHOM padoTe.

Tema 2.4. Cooeporcanue yuebHo2o mamepuaia: 1
Bonaa. PacTBopbl. Bona B mpupose, ObITY ¥ Ha TPOU3BOJCTBE (OCHOBHBIE TIOHSATHS, CYIITHOCTHBIC XapaKTePUCTHKH). DU3NIECKHE K XUMHUUECKHE CBOHCTBA
BOJIbI. ATperaTHble COCTOSIHUS BOJIbI (OCHOBHBIC ITOHSTHSI, CYIITHOCTHBIE XapAKTEPUCTUKH).
CaMocrosiTe1bHast padoTa 00y4aroIHXCs: 0,5
- U3y4CHUE 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. Metamibl. O0mue Guznueckie 1 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, CYIIIHOCTHBIC 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 METAIUIOB C HEMETAJUIAMH, METAJUIOB C BOJIOM.
Konmponvnaa paboma: temsol 2.4.-2.5: 1
BrinmonHeHre nmucbMEeHHBIX OTBETOB Ha BOIPOCHI 10 paszzaenaMm «Boaa. PactBopei», «Heopranndeckue coequnenus». [IpumepHsie Bo-
mpocsl: «OxapakTepu3ynTe pU3HMIecKie CBOMCTBA BEIIECTB ¢ METAJUTMUYECKUM TUIIOM CBSI3M»; «POJb BOABI B KU3HEAEATCIFHOCTH YEII0-
BEKay.
CamMocrosiTe1bHast padoTa 00y4arouXCs: 1,5
-CPaBHHUTH CBOHCTBA HEMETAJIOB U METAJIIOB;
-[IOBTOPEHHUE MPOHICHHOTO MaTepHaa;
- paboTa CO CIIPaBOYHOM JIUTEPATYPOH JUIs HOATOTOBKH K KOHTPOJILHOM paboTe.
Pa3nen 3.0pranunyeckasi XuMusi.
Tema 3.1. Coodeporcanue yuebnoco mamepuana. 1
Teopust A. M. Bytaepo- | OcobGeHHOCTH OpraHUYECKUX COSAMHEHUIT (OCHOBHBIE MOHSTHS, CYLIIHOCTHBIE XapaKTepUCTUKH). OCHOBHBIE MOJI0XKEHHSI TEOPUH CTPOE-
Ba. HUS opranudeckux coeanHenuit 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). [IpHpoiHbIE HCTOYHUKH YTIICBOAO-
POI0B (OCHOBHBIE TIOHATHS, CYIITHOCTHBIE XapaKTEPUCTHKH).
IpakTuyeckas padora: 025
3amanus o GOpMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPETNOaaBaTelIs):
- K KaKUM KJIaccaMm YTJIEBOJOPOJIOB OTHOCATCS cienyromue coeauaenus: C4H10, CsH10, C3He;
- I0Ka3aTh CTPOCHHE STHX BELIECTB.
CamocrosiTeJbHasi padoTa yJyalmuxesi: 0,5

- CpaBHHUTH 001THE HOPMYITHI IPEAETHHBIX U HEMPEACTBHBIX YTIEBOAOPOIOB,
- JUIsl KaKKUX TPYIII YIIIEBOJOPOIOB XapaKTepHbI peakuuy npucoenuneHns? O0bscHuTe: moyemy?;
- JUI KaKUX YTIEBOIOPOJOB XaPAKTEPHBI TOJBKO PEAKIINH 3aMEIICHIS?
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Tema 3.3.
Kucaopoacoaep:kauiue
OpraHuvecKue coeuHe-

HUA.

Cooeporcanue yuedbHo2o mamepuana:

IMpencraBuTenn KHACIOPOICOMCPKANIMX OPTAHHYESCKUX COCANHEHHI: METHIIOBBIM U STHIIOBBIN CIIMPTHI, TIUIEPHH, YKCYCHAS KUCIOTA,
CITOXHBIE AQUPBI, KUPbI (OCHOBHBIE TIOHATHS, CYIIHOCTHBIC XapaKTECPUCTHKN). YTIICBOMBI: TIIOK03a, PPYKTO3a, KpaxMall, IeIUTF003a
(OCHOBHBIE TIOHSTHSI, CYIIIHOCTHBIE XapPaAKTEPUCTHKH)

Camocmoamenvnasn paboma odyyarouuxca:
- KaKUe M3 KHCIIOPOJCOICPKALIMX OPTaHMIECKUX COSIUHEHHI Bbl HCHIOJb3yeTe?;
- 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.
[MousiTre 0 mIacTMaccax U XUMUYECKUX BOJIOKHAX. HaTypasbHble, CHHTETHYECKHE U NCKYCCTBEHHbIC BOJIOKHA (OCHOBHBIC MOHSTHS,
CYIIHOCTHBIC XapaKTCPUCTHKH).

0,5

KonTtponbnast padora: temsr: 3.1-3.5:

BrinmonHeHre nucbMEeHHBIX OTBETOB Ha BOMPOCHI 10 pazzaenam: «Teopus A.M. BytiepoBay; «YriaeBogopoash»; «Kucmopoacoaepxaiue
OpraHWYECKHEe COSANHEHI»; «A30TCoIepKalliue opraHndeckue coequaeHus»; «[lmactmaccel u BomokHay. [IpumepHsie Bompockr: «Oc-
HOBHEIC moJioxkeHus Teopun A.M. Bytiiepoay; «Uto npencTaBisitoT coboit 6enku?y»; «Uto Takoe BOJIOKHA?».

CaMocrosiTe1bHast padoTa 00y4arouXCs:

- 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 4YeJoBeKa (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 BEIIECTBA B MPOYKTaX MUTAHUS (OCHOB-
HBIC TIOHATHSI, CYIIIHOCTHBIC XapaKTCPUCTUKH).

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:
- U3y4YCHUE JICKIIMOHHOTO MaTEPHAIa;
- KaKHe U3 NePEUMCIICHHBIX COCTMHCHUI BXOJIAT B PAIIMOH 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,
CYIHOCTHBIE XapakTepucTukn). [IpaBuia 6e30macHoi paboThl CO CpeACTBAMH OBITOBOM XHUMHUH.

Konmponvnas paboma: Tembi:4.1-4.2:
BrInoTHEHNE TUCBMEHHBIX OTBETOB HA BOTIPOCHI IO pa3jieiaM: «XUMUs U OPTaHU3M UYelIOBeKay; «XuMus B ObITY». [IprMepHbIe BOIpo-
cbl: «Oprannyeckre BEUISCTBA B MPOAYKTAxX nutaHusy; «IIpaBuia 0e30macHOCTH 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 CPEICTBA: JOCTOMHCTBA U HEIOCTATKIY,

- HOBTOPEHHE MPONAEHHOTO MaTepuana;

- paboTa CO CIPaBOYHOM JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJIbHOM padoTe.

HToro yacoB ayiuTOPHOMH H CAMOCTOSATEIbHOH PadOTHI

16+8
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DOU3SUKA

Pa3nen 1. Beenenune. Mexanuka

Tema 1.1. Codeporcanue yuebHo2o mamepuana: 1
KunemaTuka Omnka — QyHIaMeHTaIbHAs HayKa O mpupoje. EcTecTBeHHO-HAYYHBIN METOJ MO3HAHMS, €TO0 BO3MOXKHOCTH M TPAHUIBI IIPUMEHAMO-
ctu. EAMHCTBO 3aKOHOB ITPHUPO/IbI U COCTaBa BelllecTBa BO BeeenHoit. OTKpbITHS B U3MKE — OCHOBA MPOrpecca B TEXHUKE M TEXHOJIO-
THH TpOM3BOJIcTBa. Mexanuueckoe aBumxenue. Cuctema otcueta. Tpaekropus newkenus. [1yte. [lepemenienne. PaBHOMepHOE mpsiMo-
nuHelHoe ABrokeHne. CKopocTh. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHUS. 3aKOH CIOXKEHHUs cKkopocTeil. CpelHss CKOPOCTh MpU
HEPaBHOMEPHOM JIBUKCHUU. MTHOBCHHAs! CKOPOCTh. PaBHOYCKOpPEHHOE MPSIMOJIMHEIHOE NMBIKeHUE. Y ckopenue. CBOOOIHOE MacHUe
TeJL
IpakTnueckas padora: 1
- pelleHue 3a]a4 Ha PABHOMEPHOE M PABHOYCKOPEHHOE JIBHXKCHHUE, IBUYKCHHUE Tea, OPOIICHHOTO TOJ] YIJIOM K TOPU30HTY
CamocrosTebHasl 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 ee CBs3b CO CTPYKTYPOil», «MeToabl onpeielieHns INOTHOCTHY, HaHoTeXHOoMorust —
MEXIUCIHUIUIMHAPHAS 00acTh (YHIAMEHTAJIBHOW W MPHKIAIHON Hayku M TexHHKH», «CoBpeMeHHas (usuueckas KapTHHA MHpay,
«OTKpBITHSI B (PH3HKE — OCHOBA MPOTPECCa B TEXHUKE U TEXHOJOTUH [IPOU3BOICTBAY;
- peutenue 3aaa4 no remMam «Knnematukay, «/{uHaMuka, «3aKOHBI COXPAHEHHUSD,;
- 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 (OCHOBHBIE IMOHATHUS, CYIITHOCTHBIC XapaKTepUCTUKH). CHIIBI B TPUPO/Ie. 3aKOH BCEMUPHOT'O TATOTEHUS.
IIpakTuyeckas padora: 1
- pelieHue 3a1a4 Ha npuMeHeHue 2 3akoHa HprotoHa
CamocTosiTeJibHasi padoTa 00yJarouuxcs: 1
- U3YYCHUE JICKIIMOHHOTO MaTEPUAIIa;
- peleHue 3aja4d Ha mpuMeHeHue 2 3akoHa HeroToHa
Tema 1.3. Codeporcanue yuebHo20 mamepuana: 0,5
3akoHbl coxpaneHusi B | MIMnynbc Tena (OCHOBHBIE NMOHSATHS, CYIIHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXpAaHEHHUs UMITyJibca. PeakTuBHOE ABHXKEHUE (OCHOBHBIC
MeXaHHKe TIOHSATHS, CYIIIHOCTHBIC XapaKTePUCTUKHN). MexaHuueckas pabora (OCHOBHBIC MOHATHS, CYITHOCTHBIC XapaKTEPUCTUKHU ). MOIIHOCTH (OC-
HOBHBIC TIOHSTHS, CYIIHOCTHBIC XapaKTepuUCTUKh). Mexanudeckas 3Heprus. Kunetnueckast sneprusi. Kunetndeckas 3Heprus u padora.
[oTeHnanpHasi SHEPTUS B TPABUTAI[HOHHOM I10JIe. 3aKOH COXPAHEHHUS 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 COOOMICHUs Ha TeMy «DPusuka 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] TEOPHsl CTPOCHHUS BEIIECTBA (OCHOBHBIC ITOHSTHSI, CYIIHOCTHBIC XapaKTepUCTHKH). HaOoaeHUs U ONBITHL, TTOATBEp-
JKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTpOEHHE BellecTBa. Macchl U pa3Mepbl MOJieKyJl. TeruioBoe ABM)KEHUE YacTUll BelecTBa. bpoyHoB-
ckoe nBuxkeHue. MneanbHbiit ra3. Temmneparypa Kak Mepa cpellHell KUHETUYECKOM SHEPTHM YacTUll. Y paBHEHUE COCTOSIHUS UJI€aIbHOTO
ra3a. Mopens xuakocTi. [ToBepxHOCTHOE HaTsHKEHHE M cMadnBaHue. Kpucramimaeckue nu aMopQHbIe BEIIecTBa.
MpakTuyeckas padora: 0,5
- pemienue 3a1a4 no remam «OcHoBbl MK Ty, «I"a30Bbie 3aKOHBI»
CamocrosTeabHast padoTa 00y4aOIUXCA: 1
- MOTOTOBKA co00meHnsT «beCcKOHTAKTHBIE METOABI KOHTPOJIS TEMITEpaTypsl», «BrusHue nedexToB Ha (u3nvIecKre CBONCTBA KPH-
CTaJUIOBY, «OKunkue kpuctamish, «[11a3ma — geTBepToe cocTosHUE BemecTBay, «[IpruMeHeHne KUIKAX KPUCTAIIIOB B IPOMBIIIIICH-
HOCTHY, «IIpoOaeMbl 3K0IOTHH, CBA3aHHBIE C NCTIOIF30BaHHUEM TEIUIOBBIX MAIINHY, «DH3MUECKHe CBOMCTBAa aTMOC(EPHI»;
- permenne 3anad 1mo reMaMm «OcHoBEI MK Ty, «I"a30BbIe 3aKOHBI»
Tema 2.2. Codeparcanue yuebHo2o mamepuana: 0,5
TepMoanHaMuka BuyTpennss saeprus (OCHOBHBIE OHSATHS, CYIIIHOCTHBIC XapaKTepPUCTUKH). PaboTa u TermiooTaaya Kak cocoObl MI3MEHEHHUSI BHYTPEH-
Hel 3Hepruu (OCHOBHBIC MOHATHS, CYIIHOCTHBIE XapaKTepHUCTHKH). [IepBEIif 3aK0OH TepMOIMHAMHUKN (OCHOBHBIE MOHSTHS, CYIITHOCTHBIC
XapaKTepUCTHKH). TeIuIoBbIe MANITHEI ¥ X IPUMECHEHHE.
Konmponvnas paboma: 0,5
- peumrenue 3axa4 1o ociobam MKT, Ha mpuMeHeHne ra30BbIX 3aKOHOB, HA PABHOYCKOPEHHOE JIBH)KEHHE
CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 0,5
- MOITOTOBUTH coobmieHus mo temMam «OcaoBsl MKT», «I"a30BbIC 3aKOHBD)
Pa3gen 3. OcHOBBI 2JIEKTPOAUHAMHKHI
Tema 3.1. Codeparcanue yuebHo2o mamepuana: 1
DJIeKTPOCTATUKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIE TOHSTHA, CYITHOCTHBIE XapaKTEPHUCTHKH). DICKTPUUECKUH 3apsy (OCHOBHBIC MOHATHS,
CYITHOCTHBIE XapaKTEPHUCTHKH). 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsaa. 3akoH KymoHa. DieKkTpocTaTHIecKoe 1mMojie, €r0 OCHOBHBIE
XaPAKTEPUCTHUKH U CBSI3b MEIKIY HHMHU.
CamocTosiTeJibHasi padoTa 00yJarouuxcs: 0,5
- U3YYCHUE JICKIIMOHHOTO MaTEpHaIIa;
- pemieHue 3a1a4 Ha 3akoH Kynona
Tema 3.2. Codeporcanue yuebHo20 mamepuana: 1
HocTossHHBIH TOK ITocTOSsIHHBIN AIEKTPUYCCKUIT TOK (OCHOBHBIC MOHATHUS, CYIIHOCTHBIC XapakTepucTuku). Culla TOKa, HAaNpsDKEHUE, ICKTPHYECKOE CO-
MPOTHBIICHHE (OCHOBHBIC OHSATHS, CYITHOCTHBIC XapaKTePUCTHKH). 3akoH OMa JUIs y4acTKa 3JIEKTPHYCCKOM IICTIH.
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 T0JIe U €r0 OCHOBHBIC XapaKTePUCTHKH. [[eWiCTBUE MArHUTHOTO IMOJISl HAa MPOBOJHUK C TOKOM. 3aKOH AMIiepa. DJIEKTPOABH-
rareib. SIBICHHE 3JICKTPOMArHUTHOW UHIYKIMH (OCHOBHBIC TIOHSTHS, CYIIIHOCTHBIC XaPaKTCPUCTUKH).
MpakTuyeckas padora: 0,5

- pC€IICHUEC 3a1a4 110 TEMC <<3H€KTp0MaFHeTI/I3M»
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CamocrosTe/ibHasi padoTa 00y4arouuxcs:
- MOITOTOBKA COOOIICHUS MO TeME «AKYCTHUYECKIE CBOWCTBA ITOTYIIPOBOAHUKOBY, « BHIIONSIpHBIE TPaH3UCTOPEI», «BUIBI 3IIeKTpHde-

CKUX Pa3psIoB. DIEKTPHUIECKIE pa3psIpl Ha CITy)kOe demoBekay, «3akoHsl Kupxroda s snexTpudeckoil nenm», «lcmonp3oBanue
3JIEKTPOIHEPTUH B TPAHCIIOPTE», «MOIHNS — Ta30BbIHM pa3psA B MIPUPOIHBIX yCIOBUAKY», «OTKPHITHE U IPUMEHEHNE BRICOKOTEMITEPa-
TYpHOH CBEPXIIPOBOANMOCTIY, «[lepeMeHHBIH IeKTpHIeCKUI TOK U €T0 IpuMeHeHne», «[10TyrpoBOTHUKOBEIE TaTYUKN TEMIIEpaTy-
po», «[Ipupona GpeppomaraeTusmay, « IKOJIOTHYSCKUE TPOOIEMBI M BO3MOKHBIC ITYTH UX PEIICHHUS», « DICKTPHYCCTBO B )KUBBIX Opra-
HU3MaX»;

- U3y4Y€eHHE JIEKLIMOHHOTO MaTepuana

Pasnen 4. Kojie6anusi 1 BOJTHBI

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

HHUS U BOJIHBI ckue KoJeOaHusl (OCHOBHBIC IMOHSTHS, CYIIHOCTHBIC XapaKTCPUCTUKH). MeXaHUUeCKUe BOJHBI M UX BHJbI. 3BYKOBBIC BOJHEI. YIJIBTpa-
3BYKOBBIC BOJIHBI. YJIBTPa3BYK U €r0 UCIOJIH30BAHUE B MEAUIIMHE 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 paBHOI IPOMKOCTH, 3aK0H Bebepa-Dexnepay, «Pu3nka 1 My3bIKay, «YIbTPa3ByK (TOTydeHHE,
CBOWCTBA, MPUMCHCHHUE)

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

TOBbIE BOJHBI. JINH3BI HUTHBIC BOJIHBI (OCHOBHBIC MOHSATHS, CYIIIHOCTHBIC XapaKTepucTUKU). CKOPOCTh IEKTPOMATHUTHBIX BOJH. Pa3BuTHE mpeicTaBlieHUi O
MPHUPOJIC CBETA. 3aKOHBI OTPAKCHHUS U MpesioMiIcHus cBeTa. JInu3pl. DopMyiia TOHKOU JIMH3EL.
MpakTuyeckas padora: 0,5
- JTabopatopnas padora Ne5S. «3ydyenue hopmyIibl TOHKOH JIMH3BI»;
- peleHue 3a7a4 Ha (OPMYITy TOHKOM JIMH3EI U ()OPMYITY YBEIHYCHHUS
CamocrosiTeibHAsI padoTa 00yYAKOIINXCS: 0,5
- MOATOTOBKA coobmeHus o Temam «Doroanmapaty, «JIuusey, «[Ipuniun [olirencay, «YpaBHeHus MakcBemiay, «PoTodIeMeHThI»,
«CoBpeMeHHBIE CPEICTBA CBSI3M», «CBET — AIIEKTpOMarHUTHAs BoJTHa», «COBpEeMEHHAs CITlyTHUKOBAS CBSI3b)
Pa3nen 5. DjieMeHTbI KBAHTOBOMH (GU3HKH U TEOPUH OTHOCUTETbHOCTH
Tema 5.1. Codeporcanue yuebHo20 mamepuana: 2
DaeMeHnThl KBaHTOBOM | KBaHTOBBIC cBOVicTBa cBeTa. KBaHTOBAs runoresa [lnanka. @orosnekrpudeckuii 3@ dekt (0OCHOBHBIC MOHSATHUS, CYIHOCTHBIC XapaKTepU-
(3K ¥ Teopun oTHO- | cTHKH). PU3MKa aToMa (OCHOBHBIC 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 WX BHIBI, CIIEKTPAIBHBIN aHANHN3). DIEMEHTH TEOPHH OTHOCHTENBHOCTU (3aKOHBI 3JICKTPOIUHAMUKH U
TPUHITAIT OTHOCHUTEIFHOCTH, ITOCTYATHl TEOPUH OTHOCHTEIBHOCTH, PENIATUBUCTCKAS TUHAMEKA, CBSI3b MEKIY MacCO U SHEPTHEH).
L5

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

CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 2
- IOATOTOBKA COOOIICHHUs 0 TeMaM «Bo3aelicTBIE panon3TydeHus», KATOMHBIN peakTopy, «SnepHas sHepretuka B Hukeropoackoi
obnactu», «YIpaBiIsSeMblid TEPMOSIICPHBIA CHHTE3Y», «YCKOPHUTEIH 3apsDKEHHBIX YacTHUI, «AJNBTCpPHATUBHAS YHEPreTHUKAY», «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»,
«QnexrpomarHeTn3my, «Konebanus n BomHB, «KBaHTOBasI hrizmkay»
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 BOTIPOCHI 10 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 KpuTepuy JIexaT B OCHOBE BBIJICIICHHUS Pa3IMIHBIX YPOBHEH OpraHU3alny KUBOTO?»;
«ITovyeMy KHUBBIC OPTaHU3MBI CYUTAIOTCS OTKPBITHIMH CUCTEMaMU?»;
-TIOBTOPEHNE MPONHACHHOTO MaTepHaa;
- paboTa Co CIPaBOYHO JUTEPATYPOH U HOATOTOBKH K KOHTPOJIEHOH 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 ¢pyHkunu. CTpyKTypa ¥ QYHKIIHH XPOMOCOM. AyTOCOMBI  TTOJIOBBIE XPOMO-
coMmebl. bronornueckoe 3HaUeHUE XUMHYCCKUX 3JICMEHTOB. HeopraHndyeckue U OpraHmdecKre BEIIeCTBa B cocTaBe KIeTOK. CTpocHHe
HYKJIEOTHIOB M CTpyKTypa nosmuykineotuaabix nenei JJHK u PHK, u AT®. Bupycs! n 6akrepuodaru. Bupycs! — Bo3Oyautenn ua-
(heKIMOHHBIX 3a00JIeBaHU, TOHATHE 00 OHKOBUPYCaX.
KouTpoabHas pabdora: Tema 5.2: 1
BerInoTHeHNE MTUCBMEHHBIX OTBETOB Ha BOTIPOCHI 1o pazaeny: «Knerkay. [Ipumepubie Bonpockl: «UTo sSBIISETCS MOHOMEPOM HYKIICHHO-
BBIX KHCJIOT?»; «Y CTAHOBUTE COOTBETCTBUE MEXKIY OPraHOMIAMH M UX XapPaKTCPHBIMHU OCOOCHHOCTSIMI.
CamocrosiTesibHAsE paboTa 00y4AIOIIUXCS: 3,5

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

- TOCTPOMTH BTOPYIO 1ienh GpparmenTa nenu JITHK, koTopas nMeeT clieyromuii CoCTaB:
-A-T-A-T-T-II-A-T'-A-;

-TIOBTOPEHKE TIPOUJIEHHOr0 MaTepHuaa,

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

Cooeporcarue yuedbHo2o mamepuaia:

Oprannsm — enuHoe menoe. OOMEH BEIECTB M SHEPTHEN ¢ OKpykarotei cpenoi. CrtocoOHOCTh K cCaMOBOCTIPOM3BEACHUIO. JleneHme
KJIETKH — OCHOBA POCTA, Pa3BUTHA U pa3MHOKCHHS OPTaHU3MOB.. becronoe u mooBoe pa3sMHOXKEHHE OpraHn3MoB. OIUIOTOTBOPEHHE.
Ero 6uonoruyeckoe 3HaucHue. [loHATHE 00 MHIUBUIYATFHOM, SMOPHOHAIEHOM U IIOCTIMOPHUOHAIEHOM pa3BUTHU. [IpencTaBieHus o
HACJICACTBEHHOCTH Y M3MEHYMBOCTH. | eHeTHYecKast TCPMHUHOJIOTHS M CHMBOJINKA. 3aKOHOMEPHOCTH HacyiegoBaHus. HacnenoBanme
MIPU3HAKOB Yy deoBeka. CIeTIIeHHOE ¢ TI0JIOM HacienoBanue. HacnencTBeHHbIE 00I€3HH YeTIOBEKa, MX MPUINHBI ¥ TPO(MITaKTHKA.
I'eHeTHueckue 3akOHOMEpHOCTH M3MeHUnBoCTH. Kinaccupukarus gopm nsmenuunBoctu. [Ipenmer, 3a1a4u 1 METOIBI CEICKIIUU. Y YCHUE
H. 1. BaBuiioBa o meHTpax MHOT0OOpa3usl U MMPOUCXOXKACHUS KYIbTYPHBIX PACTCHUH. BHOTEXHOJIOTHSA, €€ TOCTIKEHUS, TIEPCIIEKTUBbI
Pa3BUTHIL.

IIpakTHueckas padora:
3anganus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoaBaTelis):
- pelIeHHE 3IEMEHTAPHBIX TCHETHUECKHX 33/1a4.

KounTtpoabHas padora:

- pelIeHue 3a1ay;

- Tema 5.3.

1.Penienne B MMCHbMEHHOM BHUJE TEHETHUECKHX 3aad. [IpuMepHbIe 3amaun: «J/{Be YepHbIe CAaMKH MBITIIH CKPEITUBAIOTCS C KOPUIHEBBIM
camuom. [lepBasi camka B HECKOJIbKUX IToMeTax Jana 19 yepHbiX u 17 KOpUYHEBBIX IOTOMKOB, a BTOpasi - 35 YepHbIX MOTOMKOB. Omnpe-
JIeIUTh TeHOTHUIIBI POJUTENIEH U TOTOMKOB?»; «PeriecCUBHBIN I'eH JalbTOHU3Ma HaXOAUTbCs B X-xpomocome. OTell AeBYUIKU CTpajaeT

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 BOMIPOCHI 10 pasneny:. «Opranusmy». [IpumepHsie Bonpocskl: «KakoBa npupo/ia TeHHbIX MyTa-

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

CamMocrosiTe1bHast padoTa 00y4arouXCs:

- BBIJICJIUTH TPYIIIBI PEaKIuil B 0OMEHE BEIIECTB;

- IPUBECTH MPUMEPHI Pa3HBIX BHIOB OECIIONIOTO Pa3sMHOKEHUS;

- CPaBHUTH MUTO3 U MEHO03;

- ONPENIEIUTD Pa3INYUsl B CTPOCHUH KEHCKUX U MY>KCKHUX MOJIOBBIX KJIETOK;

- HAPUCOBATh CXEMY MeH03a y OpraHn3Ma MY>KCKOTO T0Jia ¢ OJHOM Mapoil ayTOCOM U C Mapoi MOJIOBBIX XPOMOCOM;
- pelleHre TeHeTUYECKHX 3a/1aY;

- ONPENENNUTD Pa3INUUs MEXAY TOUKOBBIMUA 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 COBPEMEHHOM €CTECTBEHHO - HAYYHOM KapTHHBI Mupa. Bun, ero kpurepuu. [omy-
JSIIHUSE KaK CTPYKTYPHAS SAWHUIA BHAA U 9BOMOINH. CHHTETHYECKAs TEOPHUS DBOJIOIKH. J[BIDKYIIHE CHITBI 9BOIOIHMHA. Pe3ynbTaThl
sBosroluK. bronorunueckuii mporpecc u perpecc. ['MIOTe3bl MPOUCXOKACHHS KU3HH. AHTPOIIOTEHE3 U €r0 3aKOHOMEPHOCTH. DKOJIOT U~
yeckue (DaKTOPhI AHTPOTIOTEHE3a: YCIOKHEHUE MOMYIISAIIUOHHOM CTPYKTYPhI BUJA, U3TOTOBIICHHUE OPY/IUiA TPY/IA, IIEPEXO0/I OT PACTH-
TEBHOTO K CMEIIAHHOMY THITY TIHTaHUSI, HCTIOIb30BaHKe OTHsI. [10sBIICHHE MBICTUTEIBHOMN U WICHOPA3IenbHOM peun. [IpoucxokaeHne
YeJIOBEUECKUX Pac.

IIpakTnyeckas padora:

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

- QaHAJIU3 U OLICHKA Pa3JIMYHbIX THIOTE3 MPOUCXOXKACHUS YeJIoBeKa

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

CamocTosiTeJibHAsE pa00Ta 00y4AIOIIUXCS:
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-00BSACHUTBH CXOJICTBO PAHHUX CTaUil SMOPHOHAILHOTO PAa3BUTHUS 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 Pa3ITHYUS;

- OTIPEMICITUTD PA3IMYNS ITyTeH YBOJIOIMA YEJI0BEKA U IPYTUX KUBOTHBIX;

- IOBTOPEHHUE MPOIIEHHOT0 MaTepuaa;

- paboTa CO CIPaBOYHBIM MATEPUAIOM JUIS OJrOTOBKH K KOHTPOJIBHOM padoTe.

Tema 5.5.
JKOCHCTEMBI.

Cooeporcarue yuedHo2o mamepuana:

[IpenMer u 3aa9n IKOJIOTUU: yIEHUE 00 IKOJOTHIECKUX 00 IKOJIOTHUECKHX (PaKTOpax, ydeHHE O COOOIIEeCTBAaX OPTaHU3MOB, YICHHE O
ouochepe. Dxomornaeckue PakTopbl, 0COOCHHOCTH X BO3JCHCTBHS. DKOJIOTHYECKAs XapaKTepucTuka Buaa. [lonsaTue o0 3xosornde-
ckmx cucremax. llemn mutanus. buoreonenos kak skocuctema. bruochepa — rmodanpHast skocuctema. Yuenne B. M. Bepranckoro o
6unocdepe. bruomacca. buomornaeckuit kpyroopot. OCHOBHEIE HalIpaBJICHHUs BO3AEHCTBIS YeraoBeka Ha onocdepy. Tpancopmarus
€CTECTBEHHBIX IKOJIOTHUECKUX crcTeM. OcOOEHHOCTH arpOdKOCHCTEM.

IIpakTuyeckas padora:

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

- COCTaBJICHHE CXEM Iepeiadu ¥ SHEePTUH (IIeTel TUTaHusl);

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

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

Komnpomssma ppedera: Temas.s: |

BrImoHeHNe MMCHEMEHHBIX OTBETOB Ha BOIIPOCH 10 pa3ziely: «OKocHCTeMbl». [IpumepHsbIe BOMPOCH: «Cpenbl KI3HE OPTaHU3MOBY;
«BnusiHUE IPUPOJIBI HA YESTIOBEKAY.

CaMocrosiTe1bHast padoTa 00y4aroIHXCs:

- IPUBECTH IIPUMEPBI OMOTHYECKUX ¥ AOMOTHYECKHX (DAaKTOPOB;

- IPUBECTH IIPUMEPHI BUIOB, BeTpedaromuxcst B Hmkeropoackoi 061acTy, co cTaOMIbHBIM U HECTAOMIBHBIM THUIIOM JWHAMUKH TIOITY-
TSNy,

- IOBTOPEHHUE POHAEHHOTO MaTepHaa,;

- paboTa co CIIpaBOYHBIM MATEPUAJIOM I HOATOTOBKU K KOHTPOJIBHOH padoTe.

Juppepenyuposannsiii 3auem: OTBET HA OJIMH BOTPOC M3 CIHCKA IPUMEPHBIX 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 U3YYCHHBIX 0ObEKTOB, CBOICTB);

2. — penpoAyKTHUBHBIHN (BBIIOJIHEHUE ACITEILHOCTU IO 00pa3ily, MHCTPYKLUU 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
Peanuzanuus yqeOHON AMCUUIUIMHBI TPEOYET HAMUYUS y4eOHOro KabuHeTa.
O6opynoBaHue yueOHOTO KaOHWHETA:
- MOCQ/IOYHBIE MECTA MO KOJIUYECTBY 00 yUaIOIIUXCS;
- paboyee MecTO Mpeno1aBaTes;
- JIOCKa;
- KOMIUIEKT y4eOHO-HArIsIHbIX Tocoomii « Xumusy», «buonorusy, «Ou3znka.
- CTaTUCTUYECKHE, TMHAMHYECKHUE U JIEMOHCTPAIMOHHBIC MOJICIH,
TexHuueckue cpeacTBa 00ydeHHUs:
- TeneBu3op ¢ MPOUTPHIBAIOIINM YCTPOHUCTBOM (IBI-TLICEPOM HIIM HOT-OYKOM), TIO3BOJISIOIIUM
BOCITPOM3BEICHUE YI€OHBIX (PMIHMOB B IIM(DPOBOM BapHaHTE.

3.2. UnopmannonHoe odecneyeHne 00y4eHus
Ilepedyenb pexomMeHayeMbIX YueOHbIX H31aHuil, IHTepHeT-pecypcoB, J0NOTHUTEILHON JH-
TepaTypsbl
OcHOBHBIC HCTOYHHKH:
1. T'openoB A.A. EcrectBo3nanue. YueoHoe mocooue st CI1O. Mocksa. FOpaiit. 2021r. O6p.
miatdopma urait.ru lororop ¢ OO0 «DneKkTpoHHOE U31aTeabCTBO FOpaiTy», mpeaocTaBisio-
Il TOCTYI K ydeOHUKaM 110 00I11e00pa3oBaTeIbHBIM U 00IIeTTpoecCHOHANIBHBIM TACIUTUIH-
HaM.
2. buonorus. Yueonuk u npaktukym 1yt CIIO. Ilog penakuueit B.H. Spsiruna. Mockaa.
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¢punorenos, A.B.bookos, B.A.IlonkoB. 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 nocodbue ans CI1O. Mockaa.
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. YueOnuk g CIIO.
Mockasa. IOpaiit. 202 1r. O6p. mardopma urait.ru Jloroop ¢ OO0 «IaeKTpOHHOE H3AaTENb-
ctBO FOpaiiT», mpenocTapisionel J0CTyN K yueOHHKaM 10 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 gactax. 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. O6mas 6uonorus. 10-11 kimaccel. YueOnuk. bazoBeiii ypoBeHb. M.
[Ipoceemenue, 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 (Xummus. OOpa3zoBaTenbHBIN CAlT I NTIKOJILHUKOB).
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 st 10003HATENBHBIX ).
11. www.vascak.cz/physicsanimations.php?l=ru («®u3uka B aHUMAIHIX»).
12. www. interneturok. ru («Buneoypoku no npeaMeram HIKOIHON MPOTPAMMBI»).
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. MexaHndeckue KojaeOaHus U BOJIHBI.

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

10. Harnsimao-pa3znaTounoe mocooue. [leproaudeckasi cucreMa XUMUYECKUX dJIEMEHTOB.

4. KOHTPOJIb ! OLIEHKA PE3YJbTATOB OCBOEHUS YYUEBHOM U CIUILIN-
HbI

KoHTpoJib U OLleHKAa pPe3yabTaTOB OCBOSHUS YU€OHOUW AMCIUILTUHBI OCYIIECTBISIETCS TPEero/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 pesyabratre ocBoenuss nucuurnumabl OJ1.01.04
EcrecTBO3HaHHE 00y4aOIIMIiCH JOJIKEH 3HATD:
3.1. OCHOBHBIE HaYKH O MIPUPOJIC, UX OOITHOCTh U OTJIH-

qus;

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

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

3.4. BKJIaJ BEIMKUX Y4YEHBIX B (POpPMHUpOBAaHHE COBpE-
MEHHOM €CTECTBEHHOHAYYHOI KapTHUHBI MUPA;

B pe3yabTrare oOCBOECHHSI JAUCIHHUIJIMHBI
0/1.01.04 EctrecTBO3HAHME O00y4arOUIUiics JT0JIKEH
yMeTh:

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

V.2, paboTaTh C eCTeCTBEHHOHAY4YHOI HMH(OpMa-
LUEN: BIaJIETh METOIaMU TIOUCKA, BBIACISTH CMBICIIOBYIO
OCHOBY U OIICHUBATh I0CTOBEPHOCTH MH(OPMaLINK;

V.3, ucnonb3oBaTh €CTECTBEHHOHAYYHbIC 3HAHUS
B IIOBCEIHEBHOMN XU3HU I 00ecIieyeHusI 0€30IacHOCTH
KU3HEACITEIIbHOCTH, OXpaHbl 370pPOBbS, 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 TUCLUIUIUHBI Y 00Y-
qaromerocss GOpMHUPYIOTCS CleAyomre oflue KoMie-
TeHnuu (OK):

OK 10. Ucnonb3oBath B mpodeccuoHanbHO aes-
TCJIIbHOCTU YMCHUA U 3HAHUSA, IIOJTYUCHHBIC 06y‘-Ia}0H_II/IMI/IC}I B
X0A€ OCBOCHUA y‘-Ie6HBIX npeaAMETOB B COOTBCTCTBUH C (bez[e—
paIbHBIM TOCYIapCTBEHHBIM 00pa30BaTEILHBIM CTAHIAPTOM
CpemHero o0IIero oopa3zoBaHus.

BHCAYOAUTOPHAsA CaMOCTOATCIIbHAA

pabota,  KOHTpOJbHAA
MPAaKTHYECKHE 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 BKIa1a XUMHYECKON KapTUHBI MUPa B €AMHYIO

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

Baxkueiinine XxuMudeckue moHsI-
TUA

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

Baxnelve BenecTsa U MaTepu-
aJIbI

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

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

XUMHYECKHUH SI3BIK U CUMBOJIMKA

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

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

XUMHUYECKUE PeaKIuu

OO0BsicHEeHHE CYIITHOCTH XUMUYECKUX TporieccoB. Kiaccu-
UKy XUMHUYECKUX PEAKIUH 110 pa3IMyHbIM IPU3HAKAM.

Xumuaeckast uHGopmanus

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

[TpodunsHOE U TpodeccroHaTb-
HO 3HAUYMMOE COJICPIKAHHE

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

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

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

BHNOJIOI'UA

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

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

Knerka

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

YMeHue cpaBHUBATh CTPOCHUE KIIETOK PACTEHUN U KUBOT-
HBIX.

Opranuzm

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

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

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

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

Bun

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

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

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

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

DKOCUCTEMBI

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

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

[TomyyeHne npeacTaBIeHHS O CXeMe IKOCUCTEM Ha IpuMepe
ouochepsl.

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

OO0yueHne 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 /1€ATEJIbHOCTH CTYA€HTOB
(Ha ypoBHe yueOHBIX J1eiicTBHI)

Beeoenue. Mexanuka

Kunematuka

Pa3BuTHe crocOOHOCTEN SICHO U 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 ()M3MUYECKUX BEIMYWH KMHEMATHUKH: MEPEMEIICHUs, 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 B3anMOJei-
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CTBHUs TeJl. BrluncieHue 3HaueHus yCKOPEHHUsI TEJl MO U3BECTHBIM
3HAYCHUSM JIEUCTBYIOLIUX CUJI U Macc Tel. YMEHHE pa3nudarh
CUILy TsDKECTH U Bec Tena. OObsCHEeHNE U MPUBEICHUE TPUMEPOB
SIBJICHUST HEBECOMOCTH. [IpuMeHeHue OCHOBHBIX MOHATHH, (op-
MYJI ¥ 3aKOHOB IMHAMUKH K PEIICHUIO 3aa4

3aKOHBI COXpAaHEHUs B Me-
XaHUKE

OOBsicHEHHE PEaKTUBHOTO 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-
LMOHHOM I10J1€. XapaKTEpUCTUKA IPOU3BOIUTEIBHOCTH MAlIUH 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 kosinyecTBa TEIUIOTHI, HEOOXOAMMOTO ISl 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. BeruncieHne HampsHKEHHOCTH M MOTEHLHMANA AJIEKTpUde-
CKOIO MOJsI OJHOTO M HECKOJIbKMX TOYEUHBIX 3apsiaoB. M3mepe-
HUE Pa3HOCTH MOTeHuuanoB. lIpuBenenue npumMepoB MpPOBOIHU-
KOB, JUAJIGKTPUKOB M KOHJEHcaTopoB. HalOmiomeHue sBieHUs
AEKTPOCTATUYECKON MHAYKIUHU U SIBJICHUS MOJISIPU3ALNN TUDIICK-
TPUKA, HAXOSIIET0Cs B JIEKTPUUECKOM T10JIe

ITocTOsTHHEIN TOK

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

MaruurtHoe noJe

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

Koneoanusa u eonnut

MexaHnueckue KojieOaHus
1 BOJIHBI

[IpuBenenue mpumMepoB KosieOaTeIbHBIX ABMKeHUU. Wccnenopa-
HHUC 3aBHCUMOCTHU nepno;[a KOJIGGaHI/Iﬁ MATEMATHUYCCKOT'O MasT-
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HUKa OT €r0 JUTMHBI, MACCHI U aMIUTUTYAbI KoneOanuii. Onpezene-
HUC YCKOpPCHUA CBOGOI[HOFO Imag€HuA C IIOMOIIBKO MaTeMaTu4dc-
ckoro masitHuka. HaOmonenne konebanwmii 3pydariero tena. [lpu-
BEJICHHE 3HAYEHUS CKOPOCTH PACHpPOCTPaHEHUsS 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 1end. OObsICHEHHE NPEBPALCHUS YHEPTUU B UACATHHOM
KoJieOaTenbHOM KOHType. M3ydeHue yCTpoWCTBa W TPUHIIMAIIA
neiictBust TpaHcdopmaropa. AHaJIM3 CXEMBI MEpeJadd 3JIEKTPo-
SHEepruu Ha Oonbluue paccTosHus. [IpuBenenue npumMepoB BUI0B
panuocBs3u. 3HAKOMCTBO C YCTPOMCTBaMH, BXOJSIIMMHU B CHCTE-
My panuocBs3u. OOCyXJIeHHEe OCOOCHHOCTEH pacrpOCTpaHCHHS
panuoBoiH. [IpuMeHeHHe Ha MpaKTHKE 3aKOHOB OTPaKEHUS M
IpeOMJICHHUsI CBETa MpH pelieHuu 3agad. Habmonenue sBneHus
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 GoTodrpdekre. Puznuka aroma opMyIHpOBAHHE TTO-
crynaroB bopa. Habmionenue nuHEHYaToro M HENPEPHIBHOTO
CHEKTPOB. PacyeT 4acToThl U JUIMHBI BOJHBI UCITyCKA€MOI'O CBETA
IpU MEpexofe aToMa U3 OJHOIO CTAallMOHAPHOTO COCTOSIHUS B
npyroe. O0bsiCHEHHE TIPUHIIMIIA JeHCTBUS Jazepa. Pusnka aTroMm-
HOTO s]Ipa U dJeMEHTapHbIX yacTull. Habmonenne TpekoB anbda-
yacTull B kKamepe Bunbcona. Peructpanus siaepHbIX U3IYYEHHUM C
nomolnplo cueryuka I'eiirepa. Pacuer sHeprum CBA3M aTOMHBIX
anep. [loHnMaHue IEHHOCTH HAay4yHOTO MO3HAHMS MHUpa HE BOOO-
IIe JJIS YeJIOBEUECTBAa B LIEJIOM, a JUIS KaKIOro O0YyYarolerocs
JUYHO, LIEHHOCTU OBJIAJICHHUSI METOJOM HAYYHOTO MO3HAHUA IS
JOCTHDKEHUS ycIexa B JI000M BHJIE TPAKTHYECKOHN NesITeIbHOCTH

Bcenennas u ee J601I0UUA

BcenienHas u ee 3Boonusa

Crtpoenue u pazsutre Beenennoii. OObsICHEHHE MOJIEH PaCIIIU-
psroerics Beenennoit. [Ipoucxoxaenne CoaTHEYHON CUCTEMBI.
HaG6mronenue 3Be3n, JIyHsl u maner B Teneckor. Habmonenue
COJIHEYHBIX MATEH C MOMOIIBIO TEJIECKONa

5. METOAUYECKHUE YKA3AHMUA 110 OPTAHU3ALINUU CAMOCTOATEJIb-

HOM PABOTHI CTYJEHTOB

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

Kaxnas ¢opma camocTosITeIbHON pabOThl CTYIEHTOB OLEHMBAETCS OTICIBHO M MpeAHa3Ha-
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 TeMbl, a Takke (pOpMUPOBAHUS y CTYJCHTOB HAaBBIKOB OT-
Oopa TJIaBHOW M BTOPOCTENICHHOW WH(OpMaNUM IO paccMaTpuBacMoO mpoOsieMe, a Takke
HaBBIKOB CHUCTEMAaTH3aIlMH M30BITOYHON MH(OpMaIuu. BrimomHeHne pa3sHOYpOBHEBBIX TOMAlIl-
HUX 3aJJaHuil peHa3HaYeHo A5 GOPMHUPOBAHUS Yy CTYIEHTOB HABBIKOB BBHICTPAWBAaHUS YETKON
CXEMBI OTBETA HAa BOIPOCHI PA3IMYHOTO YPOBHS CIIO)KHOCTH, & TaKXe Ha (OPMUPOBAHUE Y CTY-
JEHTOB OOBEKTUBHOIO MPEJCTABICHUS O CTENEHU OBJAJCHUS U YCBOCHHS UMU M3Y4aeMOIo Ma-
TCpHaJIa B HaHHBIﬁ MOMCHT BpPCMCHHU. Brimonnenune PCKOMCHAYCMBIX BAPUAHTOB B TCCTOBBIX U
Pa3HOYPOBHEBBIX 3aJaHUM Tak)Ke MO3BOJIAET CTYJAEHTaM JIy4llle MOATOTOBUTHCS K HMTOTOBOIt
MPOBEPKE MX 3HAHUU MO M3YUYCHHBIM TeMaM. [1oAroToBKa K MPaKTUYECKUM 3aHATUAM (CEMUHA-
pam, AUCKYCCHSM) MO3BOJISIET CTYACHTaM 3aKpENUTh HAaBbIKM KPUTUYECKOTO MBILUICHUS MpU pa-
00Te CO CIPaBOYHOM JTUTEPATypOil U UCTOUYHUKAMH, M YITTyOUTh 3HAHUS MO KOHKPETHBIM TeMaM
H3y4aeMou ydeOHOW TUCIIUIUTAHEI.

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

Cnncok npuMepHbIX TeM J0KJIA0B U COO0IIeHUit

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

03N DNk W~

Pasznen «buosorus».
1.Y4ensie — 6uoOTH.
2.KierouHas Teopus CTPOCHHUS KUBBIX CUCTEM.
3.OTKpBITHE HYKJIIENHOBBIX KHUCIIOT.
4.HacnencrseHuble 3a00JIEBaHMSL.
5.YVuenne B.U.Bepuazackoro o 6uocdepe.
6.Kpacnas kaura Huxeropoackoit o6mactu.
7.3anoBenHuKku Hukxeropoackoit obmacrtu.
8.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 HaIIel )KU3HU.

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

27.  KpuosnekrpoHuka (MUKPOIJIEKTPOHHUKA U XOJION).

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 HaOIIOCHNUS U PETUCTPALIUH PAJIMOAKTUBHBIX M3TY4E€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 CTPOECHHUM KJIETKH.
3. Kakue tunsl pazMHoxeHus 3Haere? IIpuBeaure npumepsl.
4 Kakue 3aKk0HBI Hacyien0BaHus Mpu3HakoB 3HaeTe? [IpuBeauTe npumepsl.
5.Ha3oBuTe OCHOBHBIE TJIO0AJIbHBIE 3KOJIOTMYECKHE MPOOIEMBI.
6.Kak cBsi3aHO caMO4yBCTBHE UeJIOBEKA ¢ (PU3NICCKUMH (PAaKTOPAMH OKPYXKAIOIIEH CpeIbl?

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

HEYHasi CKOPOCTb JABYX Tel, IBIKYIIUXCE 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 HOpMaabHOW peakivu, JAeH-
CTBYIOIIast Ha OPYCOK CO CTOPOHBI cToJNa?

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

4. Ha kakOoM pacCTOSIHUU 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 pyu ABUKEHUU BBEPX M BHU3 I10 HAKIIOHHOM IJIOCKOCTH OJMHAKOBO U PABHO
no moxyiio 0,5 m/c. Uepe3 CKOIBKO CEKYH] IIOCJe Havajga JBM)KEHUS CKOPOCTh IIapuKa Oyaer
paBHa 1Mo MOAYJIO 2 M/c?

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

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

IHoBbINIEHHBIN YPOBEHD

1. Terno ABUTAIOCH B OJHOM HAIPABJICHUU C MOCTOSHHBIM yCKOpeHHeM 1,2 M/c? U mponuio 3a
YETBEPTYIO CEKYHY OT Hadalia HaOmroaeHus nyTh 6,2 M. Haliiute HauanbHYIO CKOPOCTh Tela U
MyTh, IPOAEHHBIN TenoM 3a 10 c.

2. K npyxwune xxectokoctbio 100 H/m monserien 6pycox maccoii 400 r. Ipu
3TOM Opycok omupaetrcss o ctoi (puc.). Kakyro MUHUMaIbHYIO TOPH30H-
TaIbHYIO CHIIY HY)KHO MPUJIOKHUTH K OPYCKY, UTOOBI CIBUHYTH €T0 C MECTa,
€CJIM YIJIMHEHUE MPYXUHBI paBHO 3 cM, a KOA(PGUIUEHT TPEHUS MEXKIY
Opyckom u ctonom 0,37

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

4. J1Ba 3apsna +0,6uKn u -0,2 HKn Haxondrcsa B kepocuHe Ha pacctossHuM 0,4M 1pyr oT apyra.
ONPEACIUTh HAPSKEHHOCTh TOJIs B Touke O, pacnoyio)KEHHOM Ha CEeperHE OTpe3Ka MpPsIMOM,
COEIUHSAIOLIEH LIEHTPBI 3apsA0B.

(.
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