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1. NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma ob6weobpasoBatenbHon y4yebHon aucumninHbl «EcTecTBo3HaHMe»
npegHasHayeHa Ansi udyyvyeHuss B obpasoBaTesnbHbIX OpraHusauusix, peanmnsyroLlmx
obpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpasoBaHus B npegenax 0CBOEHUS
OCHOBHOW npocdeccnoHansHon obpasoBaTenbHon nporpammbl CIMO (OMNMOM CMO) Ha
6a3e ocHOBHOro obuiero ob6pasoBaHusa Npu NOAroTOBKE CNELNanMCcToB CPeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuero
obpa3oBaHus, NpeabsaBnaeMblX K CTPYKType, COAEepXaHuio 1 pesynbTataMm OCBOEHUS
y4yebHON OMCUMNANHDI.

C y4yeTOoM npumMepHon nporpammbl  obuieobpasoBaTenbHOM  y4ebHOoM
ancunnnuHel  «EctecTtBo3HaHme»  ona npodeccrmoHanbHbiX  06pasoBaTenbHbIX
opraHusauun, pekomeHgosaHHou ®PegepanbHbiM  roCyAapCTBEHHbIM  aBTOHOMHbLIM
yypexgeHveMm «degepanbHbll MHCTUTYT pa3Butus obpasoaHusa» (PrAy «dMPO») B
KadecTBe NPUMEpHOM nporpamMmbl ANS peanusaumm OCHOBHOM MpodyeCcCroHanbHOM
obpasoBartenbHon nporpammbl CINO Ha ©ase ocHoBHOro obuiero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasoBaHus.

«EcTecTtBo3HaHne», B cooTBeTCTBMM C PekomeHgaumsiMm no opraHusaumm
nonyyeHnsi cpegHero obuiero obpasoBaHnsa B npegenax oCBOEHUS obpasoBaTernbHbIX
nporpamMmm cpegHero npodpeccrmoHanbHoro obpasoBaHus Ha 6ase OCHOBHOro obuiero
obpasoBaHng C yyeTom  TpeboBaHWi deneparnbHbIx rocyaapCTBEHHbIX
obpasoBaTenbHbIX CTaHAApTOB M nofnyyaemon npodeccun wnn cneumanbHOCTU
cpeaHero npodeccuoHasnbHOro obpasoBaHug (mmcbmo HenapTtameHTa
rocygapCTBeHHOM MNONMUTUKM B cpepe noarotoBkM paboumx kagpos un  AMNO
MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259).

CopepxaHune nporpammbl «EcTecTBo3HaHMe» HanpaBfieHO Ha [AO0CTUXeHue
cnegylowmx uenen:

— CchOopMMPOBAHHOCTb OCHOB LI€NTOCTHOM Hay4YHOW KapTUHbI MUPa;

— hopmumpoBaHne NOHMMaHUSA B3aMMOCBS3M N B3aMMO3aBUCMMOCTUN €CTECTBEHHbIX
HayK; CCOPMMPOBAHHOCTL MOHUMAHUA BIIMSHUA €CTECTBEHHbIX HayK Ha
OKpY)XalLy cpeay, 9KOHOMMYECKYID, TEXHOMOIMMYECKY, CouManbHyr U
9TUYECKYIO chepbl AEATENbHOCTU YENOBEKA;

— CcO3JaHue  ycrnoBuMM  ONsi pas3BUTUSE  HaBbIkOB  y4eOHOW,  NPOEKTHO-
nccneaoBaTenbCKoON, TBOPYECKOM AEATENbHOCTM, MOTMBALMM ObByvaroLmxcs K
CaMopasBUTUIO;

— ChOPMUPOBAHHOCTb YMEHWA aHanNU3npoBaTb, OLEHUBATb, MNPOBEPSTb Ha
AOCTOBEPHOCTb 1 0606LWaTh Hay4YHY MHpOPMaLNIO;

— CcOpPMUPOBAHHOCTb HaBblkoB 6e3onacHon paboTbl BO BpeEMSi MPOEKTHO-
NCCneaoBaTeNbCKON N 3KCMEPUMEHTANbHOM OEATENBHOCTU, NPU NCNOSTb30BaHUN
nabopaTtopHoro obopyaoBaHu4.



2. OBLUAA XAPAKTEPUCTUKA YYEBHON OAUCLUMIIUHDI

EcTtecTBO3HaHMEe — Hayka O fBMeHUsX W 3akoHax npupoabl. CoBpeMeHHoe
€CTeCTBO3HaHWe BKIYaeT MHOXECTBO eCTECTBEHHO-Hay4HbIX OTpacren, U3 KOTopbIX
Hanbonee BaXKHbIMU ABNAOTCA PU3nKa, Xummst n Guonorns. OHO oxBaTbiBaeT LUMPOKUN
CMeKTp BOMPOCOB O pa3HOObpasHbiX CBOMCTBaX OOBLEKTOB Mpuponbl, KOTOPblE MOXHO
paccMaTtpuBaTh Kak eguHoe Lesoe.

EcTecTBeHHO-Hay4yHble 3HaHWUS, OCHOBAHHbIE Ha HUX TeXHONorum OpMUpPYOT
HOBbIN 06pa3 Xn3HW. BbicokoObGpa3oBaHHbIN YENOBEK HE MOXET AUCTaHLMPOBaTbCA OT
yHOaMeHTanbHbIX 3HaHUN 06 OKpyXalwlemM Mupe, He pPUCKyd oOKasaTbCH
B6ecnomowHbiM B npodeccmoHanbHon — gestenbHocTn.  Jlioboe nepcnekTuBHoe
HanpaBfeHne [OesATeNbHOCTU YenoBeka MpPsMO UMM KOCBEHHO CBS3aHO C HOBOW
mMaTtepuanbHon 6a3om U HOBLIMW TEXHOMNOMMAMMU, U 3HAHWE UX €CTECTBEHHO-Hay4YHOW
CYLLLHOCTU — 3aKOH ycnexa.

EctecTBO3HaHMEe — HeoTbeMNIEMasd CcoOCTaBnsAwowWasn KynbTypbl: onpenenss
MUPOBO33PEHNE YeroBeKa, OHO TMPOHMKaAeT W B TryMaHUTapHyw cdepy, U B
00LLEeCTBEHHYIO >KN3Hb. PaunoHanbHbIN €CTeCTBEHHO-Hay4HbIN meTon,

ChOPMMPOBABLLMIACA B pamMKax €CTECTBEHHbIX HayK, obpa3dyeT eCcTeCTBEHHO-Hay4HYyto
KapTUHY Mupa, Hekoe obpasHo-cdmnocodckoe 0600LLEHNE HAaYYHbBIX 3HAHWMA.

OcHoBY ecTecTBO3HaHMs npeactaBnseT usMka — Hayka O npupoge,
n3yyarwllas Hambonee BaxHble SBMEHUS, 3aKOHbI M CBOWCTBa MaTepuanbHoro mupa. B
U3NKe YyCTaHaBMMBAKTCA YHUBEPCASibHblE 3aKOHbl, CNpPaBensIMBOCTb KOTOPbIX
NOATBEPXKOAETCS HE TONBbKO B 3€MHbIX YCITOBUSIX U B OKOJTO3EMHbIX NPOCTPaHCTBaXx, HO
n Bo Bcen BceneHHonm. B aTom 3akntovaeTcss O4MH U3 CYLLECTBEHHbIX NPU3HaKOB
du13MKkM Kak pyHOameHTanbHOM Hayku. dusmka 3aHMmaeT ocoboe MecTo cpeau
€CTECTBEHHbIX HayK, MO3TOMY €€ NPUHATO CYnTaTh NMAEPOM ECTECTBO3HAHUS.

EcTecTBO3HaHME Kak Hayka O SIBMEHUSIX M 3aKOHaxX MpuUpoabl BKIOYAET Takke
O[HY M3 BaXXHENLUNX oTpacnen — XMMUIo.

XuMua — Hayka O BellecTBax, MX COCTaBe, CTPOEHWMW, CBOMCTBAXx, npoueccax
npeBpaLleHns, NCNonb30BaHMM 3aKOHOB XMMUK B NPAKTUYECKON AEATENbHOCTU Noaen,
B CO3[@aHUN HOBbIX MaTepMaros.

Buonorna — coctaBHasi YacTb €CTECTBO3HAHMSA. OTO HayKa O XXMBOW NPUpPOAE.
OHa n3y4aeT pacTUTENbHbIN, XXUBOTHBIA MUP U YeNOBEKa, NCMONb3ys Kak COOCTBEHHbIE
MeToAbl, TaK U MeTOAbl APYrMX HayK, B YACTHOCTM (PUIUKU, XUMUM U MaTEMATUKK:
HabnaeHns, 3KCNEPUMEHTbLI, NCCNELOBAHMSA C NMOMOLLBIO CBETOBOIO UM 3MEKTPOHHOIO
MUKpOcKona, o06paboTKy CTaTUCTUYECKMX [aHHbIX MeTodamMu  MaTemMaTU4ecKon
CTaTUCTUKM N Ap. bruonornsi BeIABNSIET 3aKOHOMEPHOCTU, MPUCYLLME XU3HWN BO BCEX €€
NPOsIBNEHUsX, B TOM ymcne obmeH BELLECTB, POCT, pa3MHOXEHME, HAacneaCTBEHHOCTb,
N3MEHUYNBOCTb, 3BOMOLMIO U Op.

B npodeccnoHanbHbix 0OpasoBaTeNbHbIX  OpraHM3auusix, peanuayloLlmx
obpasoBaTenbHy0 NporpammMmy cpegHero obuero obpasoBaHusa B npeaenax 0CBOEHUS
OroIrn Crno Ha 6ase ocHoBHOro obuiero obpasoBaHns, U3y4aeTCs UHTErpUpPOBaHHas
yyebHasa gucumnnunHa «EctecTtBo3HaHMey, BKMYawwas Tpu pasgena, obnagawoLwime
OTHOCUTENbHON CaMOCTOSITENbHOCTLIO U LIEMOCTHOCTbI0 —  «Pusmkay, «Xnumusy,
«buonorna» — 4TO He HapywaeT nNPUBbLIYHYK FOMMKY €eCTeCTBEHHO-Hay4YHOro
obpa3oBaHuNA CTy4EHTOB.

Mpn ocBoeHnn npocpeccun CIMO wn cneumaneHocten ClMO coumanbHo-
9KOHOMMYECKOrO0 U TyMaHUTapHOro npodunen npoeccnoHansHoOro obpasoBaHus
€CTecTBO3HaHMe nsy4vaetcs Ha 6azoBom ypoBHe ®I'OC cpenHero obLiero obpasoBaHus
C y4eToM cneundurkm ocsanBaemon npodeccum unm cneumnansHoCTy.



B npouecce peanusaunn cogepxaHus yuebHon ancunnnuHel « EctectBo3HaHne»
3HaYMMO Wu3yyeHue pasgena «dPuamka», KOTOPbLIAN BHOCUT CYLLECTBEHHbIN BKNag B
CUCTEMY 3HaHMI 06 OKpyxatowem Mmupe. ATOT pasgen ABNAeTca cMcTemMoobpasyowmm
ANa Opyrnx pasgenioB y4ebHOM ANCUMNANHDBI, NOCKOMbKY OM3MYECKME 3aKOHbI NnexaT B
OCHOBE COAepXaHNs KypCoB XMMUKN 1 Buonoruu.

Mpn n3yyeHun yyebHOro martepmana no XxMMmum n Guonoruun LenecoobpasHo
aKUEeHTUPOBaTb BHUMaHME OOYYarLMXCH Ha KU3HEHHO BaXkKHbIX 0ObEKTax Npupoabl u
opraHu3ame dYenoBeka. JTO rumgpocgepa, artmocdepa u 6bBuocdepa, KoTopble
paccMaTpmBalOTCA C TOYKN 3PEHUST XUMUYECKMX COCTABOB N CBOMCTB, UX 3HAYEHUs Ons
XN3HeOeATeNbHOCTU NI0AEeN, 3TO COAEp)KaHMEe, OCBellalollee posflb  BaKHEMLMX
XUMUYECKNX 3NIEMEHTOB B OpraHM3Me 4enoBeKka, BOMPOCbl OXpaHbl 340POBbS,
npounakTukn 3aboneBaHnin U BpeaHbIX NPUBbIYEK, NOCAEACTBUIA U3MEHEHUS cpeabl
obuTaHnsa YenoBeka Asisi YenoBEYECKON LIMBUNU3aLINN.

3amMeTHOe MEeCTO B coAepXaHum y4ebHOM AUCUMNNUHBLI 3aHMMaeT Yy4ebHbIn
MaTtepuan, He TONbKO (OPMUPYIOWNA eCTECTBEHHO-HAYYHY0 KapTUHY Mupa Yy
CTYOEHTOB, HO W pacKpbiBalOLWMIA NpPaKTU4YECKoe 3Ha4yeHWe eCcTeCTBEHHO-HayYHbIX
3HaHUM BO Bcex cdepax >XU3HU COBPEMEHHOro obuwectBa, B TOM 4ucrne B
rymaHuTapHoun cgepe.

B uenom y4yebHaa gucuunnumHa «EcCTecTBO3HaHWE», B COOepXaHUU KOTOPOW
BEOyLLMM KOMMOHEHTOM SABMAOTCA HAy4Hble 3HAHUS U Hay4yHble MEeTOoAbl MO3HAHUS,
no3sonsieT ccpopmmpoBaThb Yy 06yyatoLLMXCA LLEeNTIOCTHYH €CTECTBEHHO-HAYYHYIO KapTUHY
Mupa, npobyamTb Yy HUX SMOLMOHANbHO-LEHHOCTHOE OTHOLUEHME K U3y4YaemMoMy
mMaTtepuany, roToBHOCTb K BblIGOpy AeACTBUIN onpenernieHHON HanpaBneHHOCTU, yMeHne
KPUTUYECKN OLLEHMBATb CBOM U YyXXMe OENCTBUSA U NOCTYMNKN.

NHTerpnpoBaHHoE cogepxaHune y4yebHom ANCUUNINHBI nossonsaeTt
npenogasaTtensm QU3NKn, XumMmmm n BGUONOrMM COBMECTHO OpraHM3oBaTb M3y4vyeHue
€CTeCTBO3HaHUs, WUCMOMb3yd UMeEKLWMNecs YacTHble MeTOAMKM npenofaBaHus
npegmerta.



3. OMUCAHUE MECTA YYEBHON AUCLUMIIMHbBI B YYEEHOM MNAHE

YyebHasa aucuunnuHa «EctecTtBo3HaHMe» saBnsieTcsl y4ebHbIM nNpegMeToM Mo
BblOOpy K3 obsizaTenbHoM npegmeTHonM obnactn «EctecTtBeHHble Haykuy PIrOC
cpenHero obuiero obpasoBaHus.

YyebHaga gucumnnumHa «EctecTtBo3HaHne» nsyvaetca B obuieobpaszoBaTesibHOM
uukne yyebHoro nnana OOl CMNO Ha 6ase ocHoBHOro obuiero obpasoBaHusa C
nony4eHnem cpegHero obwero obpasosanus MIMCC3.

B y4ebHbix nnaHax MMCC3 mecto y4ebHoM gucumnnuHbl « ECTecTBO3HaHNE» —
B cocTaBe 6a30Bbix 06LeobpasoBaTenbHbIX Y4EOHbBIX ANCUMNIIMH ONS cneumManbHOCTH
CMNO rymanuTapHoro npocunsa npogeccmoHanbHoro obpasoBaHus.

4. PE3YJNIbTATbl OCBOEHUA YYEBHOWU OUCLIUIMJINHBI

OcBoeHune coaepxaHusi y4yebHom ANCLUUNITNHbI «EcTtecTBO3HaHME»
obecneunBaeT AOCTUXKEHNE OByYaloOLWMMUCS CneayrLWwmnx pe3ynbTaToB:

JINYHOCTHBIX:

— COPMMPOBAHHOCTb  MWPOBO33PEHUS, COOTBETCTBYIOLLEIO  COBPEMEHHOMY
YPOBHIO PasBUTUS HaYKM U OBLLECTBEHHOW MPAKTMKW, OCHOBAHHOIO Ha Auanore
KynbTyp, a Takke pasfuyHblX OopM OO6LLECTBEHHOro CO3HaHWs, OCO3HaHue
CBOEro Mecrta B NosiMKyfbTYPHOM MUPE;

— TOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHuMio, B TOM Yncrie camoobpasoBaHuto, Ha
NPOTSHKEHUM BCEWN >KMU3HW; CO3HaTeflbHOe OTHOLWEHWE K HenpepbiBHOMY
obpas3oBaHMI0 KaK YCIOBUIO YyCrewHon npodeccnoHanbHon U obLecTBeHHOM
AEeATEeNbHOCTY;

— MNPUHATME N peanuaaumio LleHHoCTen 340poBoro u 6esonacHoro obpasa XusHu,
noTpebHOCTN B (PU3NYECKOM CaMOCOBEPLLUEHCTBOBAHUN, 3aHATUAX CMOPTUMBHO-
03[0POBUTENBHON AEATENbHOCTbIO, HENPUATUE BPEAHbIX MPUBLIYEK: KypeHUus,
ynoTpebneHnst ankoronsi, HAPKOTUKOB;

— CGOPMMPOBAHHOCTb  3KOSIOMMYECKOrO  MbILSIEHUS], MOHMMaHWUS  BIMSHUSA
coumanbHO-3KOHOMMYECKNX MPOLLECCOB HA COCTOSIHME NPUPOLHON U CoLManbHON
cpeabl; NpuobpeTeHne onbiTa 9KONOro-HanpaBeHHON OeATENbHOCTY;

MeTanpeaMeTHbIX:

—  YMEHMe CaMOoCTOATENbHO OonpeaensaTb Lenn 4eaTeNbHOCTU U COCTaBNATb MaHbl
AEeATeNbHOCTN;  CaMOCTOATENbHO  OCYWEeCTBAATb,  KOHTponuMpoBatb U
KOppPEeKTUpoBaTb OEATENbHOCTb, UCMONb30BaTh BCE BO3MOXHbIE pecypcCbl And
AOCTWXKEHUS MNOCTaBfEHHbIX Uenen u peanusauun nNnaHoB AeATeSNIbHOCTY;
BblOMpaTh ycneLHble cTpaTerm B pasfinyHblX CUTyaUmUsX;

—  YMeHue NpoayKTMBHO 0o0LaTbCA U B3aUMOAENCTBOBATb B NpOLECCe COBMECTHOM
AEATEeNbHOCTU, Y4uUTbiBaTb MO3MUMM  OPYrUX YYACTHUKOB  OEATENbHOCTMH,
3P PEKTMBHO paspeLlaTb KOHUKTbI;

— BrageHve HaBblkaMuM  MNoO3HaBaTesnbHOW, y4ebHO-uccrnenoBaTenbCKONn U
NPOEKTHON AEeATEeNbHOCTW, HaBblkaMu paspelueHus npobnem; cnocobHOCTb U
rOTOBHOCTb K CaMOCTOSITENIbHOMY MOWUCKY METOAOB pPEeLUEeHUs] MPaKTUYEeCKMX
3ajay, NPUMEHEHUIO PasNNYHbIX METOO0B NO3HAHUS;

— TOTOBHOCTb W  CMOCOBHOCTb K  CaMOCTOATENbHOW  MH(OPMaLMOHHO-
no3HaBaTeslbHON AeATeNbHOCTU, BNageHne HaBblikamMu NonyvyeHns Heobxoanmonm



WHOpMaUUM K13 crnosapen pasHblX TUMOB, YMEHUEe OPUEHTUPOBATLCA B
pasnU4YHbIX  UCTOMHMKaX  MHdOopMauum, KpUTUYeCKn  oueHuBatb U
WHTEepnpeTMpoBaTb MHAOPMAUUIO, MOMyYaeMyto U3 pasnmnyHbIX NUCTOYHUKOB;
yMeHue WuCnonb3oBaTb cpeactsa MHMOPMALMOHHBIX U KOMMYHUKALMOHHbIX
TexHonormn (panee - WKT) B pelleHuMM KOrHUTUBHBLIX, KOMMYHUKATUBHbIX W
OpraHn3aumnoHHbIX 3agav c cobniogeHnem TpeboBaHWUA IProHOMUKKU, TEXHUKK
6Ge3onacHoCTH, rUrMeHbl, pecypcocbepexeHusi, npaBoBbIX U 3TUYECKUX HOPM,
HOPM MHOPMALMOHHON 6e3onacHOCTY;

BNaZeHne A3bIKOBbIMU CpeAcTBaMM - YMEHUEe ACHO, JIOTMYHO M TOYHO M3naraTb
CBOI TOYKY 3pEHMS, UCNOSb30BaTh afeKkBaTHbIE A3bIKOBblE CPeACTBa;

BNagjeHne  HaBblkaMM  MO3HaBaATENbHOM  pedriekCMM  Kak  OCO3HaHWA
coBepllaeMbIX AENCTBUM U  MbICIUTESbHBLIX MNPOLIECCOB, WX pe3ynbTaTtoB WU
OCHOBaHWN, rpaHnL, CBOEro 3HaHWUS M HEe3HaHWHA, HOBbIX NO3HaBaTEmNbHbIX 3a4ad
N CPeacTB UX JOCTUXKEHUS.

MpeaAMeTHbIX:

chopMUPOBAHHOCTb npeactaBneHnmn o] LeroCTHOM COBPEMEHHOM
€CTEeCTBEHHOHay4YHOM KapTUHe Mupa, O Mpupoae Kak eauHOW LenocTHOM
cucTeme, O B3aMMOCBS3M YenoBeka, NpMpoabl U obLecTBa; O NPOCTPAHCTBEHHO-
BpeMeHHbIX MaclwTabax BceneHHon;

BflageHne 3HaHnAMM 0 Hamboree BaXKHbIX OTKPLITUSIX U OOCTMXKEHNAX B 06nacTu
€CTECTBO3HAHMUS, MOBMMSABLUMX Ha 3BOSIOLUMIO NPEeACTaBNeHMr O npupoae, Ha
pasBuUTUE TEXHUKM N TEXHOSOIMNNA,

C(hOpMMPOBAHHOCTb YMEHUS MNPUMEHSTb E€CTECTBEHHOHAy4Hble 3HaHWA Ans
OOBACHEHNSA OKpYyXalLWKMX SBMIEHWUA, COXpPaHEHMs 300pOBbs, obecneyeHus
0e30nNacHOCTU XU3HeOeATeNnbHOCTU, 6epexHoro OTHoWweHna K npupoae,
pauMOoHanbHOro NPMPOAOMNONb30BaAHNSA, @ TakkKe BbINOSTHEHUS PO TPaAMOTHOIO
notpebutens;

CchopMMpPOBaAHHOCTb NMPeACTaBfieHUA O Hay4YHOM MeToAe MO3HaHWA Mpupoabl n
cpeacTtBax W3ydeHUs Meramupa, MakpoMuMpa W MUKpoOMWpa; BriageHue
npueMamm ectTecTBEHHOHay4HbIX HAabNAEHWIA, ONbITOB NCCNEAOBaHNA N OLIEHKN
AOCTOBEPHOCTU NOSTyYEHHbIX pe3yrbTaToB;

BNnageHne TMOHATUMHBbIM annapaToM eCTeCTBEHHbIX Hayk, MO03BONSAKOLWUM
nosHaBaTb MUP, y4acTBOBaTb B AMCKYCCUSAX MO €CTECTBEHHOHAYYHbIM BOMpOCaM,
MCMOMb30BaTb  PasfnUYHble  UCTOYHUMKM  MHOpMauuM  Onst  NOArOTOBKM
COBCTBEHHbLIX  paboT, KPUTMYECKM OTHOCUTbCSA K  coobuweHusam CMW,
cogepXallimm Hay4yHYy MHGOPMaUVIO;

C(bOpMMPOBAHHOCTb YMEHUM MOHUMAaTb 3HAYMMOCTb €CTECTBEHHOHAy4YHOro
3HaHMA ONA KaXaoro 4enoBeka, He3aBMCUMMO OT €ro npodeccroHarbHOM
OEeATEeNbHOCTN, pasnuyaTb akTbl U OLEHKW, CPaBHMBATb OLIEHOYHbIE BbIBOAbI,
BUOETb MX CBA3b C KPUTEPUSMU OLIEHOK U CBSA3b KPUTEPMEB C OMpeaesieHHOMn
CUCTEMOWN LIEHHOCTEN.



5. COOEPXXAHUE YYEBHON AUCLUMIIUHDI

PA3OEN BUOJNIOInsA
BBEOEHUE

Buonorna — coOBOKYNHOCTb HayK O XuBou npupopge. Metoabl Hay4yHOro
no3HaHMA B Guonorumu: xueas npupoga kak obbekT u3ydyeHus Guornoruun, metoapl
nccnenoBaHust XKMBOW  npupodbl B G6uonormn.  OnpegeneHve  XusHu.  YPOBHU
opraHu3auum >XU3Hu.

HdemoHcmpauyuu

YpoBHU opraHnsauuu xusHn. Metogbl NO3HAHUS XXMBOW NpUPOLbI.

KINETKA

UcTtopusa nsyyeHnsa knetkn. OCHOBHbIE MOMOXEHNSA KIeToYHOM Teopun. KneTtka
— CTPYKTYPHO-GOYHKLUMOHANbHas eANHNLA XN3HN.

CTtpoeHune KneTku. [pokapnoTbl N 3yKapuoTbl — HU3LLME U BbICLLUME KITETOYHbIE
opraHnambl. OCHOBHbIE CTPYKTYPHbIE KOMMOHEHTbLI KNETKN aykapuoT. KnetoyHoe aapo.
dyHKUMA gaOpa:  XpaHeHwe, BOCMpou3BedeHWe W nepefadya HacnegCTBEHHOW
MHpoOpMaUUK, pPerynaumst XMMUYECKON akTMBHOCTWU KneTku. CTpykTypa u yHKUUK
XpPOMOCOM. AyTOCOMbI 1 MOSIOBbIE XPOMOCOMBI.

Buonornyeckoe 3Ha4yeHue XUMMUYECKUX 3reMEeHTOB. HeopraHunyeckne
BelllecTBa B cocTaBe KrneTkn. Pornb BoAbl Kak pacTBOpUTENSA M OCHOBHOIMO KOMMOHEHTA
BHYTPEHHEN cpeabl opraHnamoB. Yrneesoabl M nuvnuabl B knetke. CTpykTypa w
Obuonorndyeckne  pyHkumm  BenkoB.  CTpoeHMe  HykneoTMagoB W CTPYKTypa
nonuHykneoTuaHbix uenen AHK n PHK, ATO.

Bupycbl n 6aktepuocparn. HeknetoyHoe CTpoeHUEe, XU3HEHHbIA LMK U ero
3aBMCUMOCTb OT KNETOYHbIX (POpM M3HWU. Bupycbl — BO3GyanTeENn MHAEKLMOHHBIX
3abonesaHun; noHATMe 06 OHkoBMpycax. Bupyc mmmyHogeduumTta yernoseka (BUY).
Mpodomnaktmuka BUY-nHekuunn.

HdemoHcmpauyuu

CtpoeHune monekynbl 6enka.

CtpoeHune monekynbl AHK.

CTpoeHue KneTku.

CTpoeHue KIeToK NpoKapuoT U 3yKapuoT.

CTtpoeHue Bupyca.

MpakTu4yeckan padora Ne 1. HabnogeHne KNeTok pacTeHUn U XXUBOTHbLIX NOA
MMKPOCKOMOM Ha roTOBbIX MUKpONpenapaTax 1 nx ornvcaHue.

NabopaTopHasa paboTta Ne 1. CTpoeHue KNeTok pacTeHUN, XKUBOTHbIX, rpnboB.

CamocmosimenbHasi paboma

CocTaBsneHne pedepaToB, AMOAKTUHECKMX KAPTOYEK - CXEM UMK Npe3eHTaunn no
TemaM: «Knetka — Kak OCHOBHad edWHWLA CTPOEHUs opraHuaMa U  ero
Xn3HeobecneveHus », «Bupychl, npodunakTmka Clnnda». CoctaBneHue
TEPMUHONOrMYyeckoro criosapss no Teme. [logrotoBka OTBETOB Ha BOMPOCHI.
BbinonHeHne TecToBbLIX 3a0aHUN.



OPIrAHU3M

OpraHuam — eguHoe uenoe. MHoroobpasne opraHM3moB.

O6MeH BewecTBOM WU 3HEprMen C OKpyXalLlen cpedon kKak Heobxoaumoe
yCnoBWe CyLLEeCTBOBAHNSA XXMNBbIX CUCTEM.

HeneHune KNeTkM — OCHOBa poOCTa, Pa3BUTUS N Pa3MHOXEHUS OPraHM3MOB.
Becrnonoe pasmHoxeHue. [lonoBonM npouecc W MOMOBOE  pPa3MHOXEHME.
OnnogoTBopeHune, ero Gnonornyeckoe 3HavyeHme.

MHguBuayanbHoe pasButne opraHuama. O6pasoBaHne w©  passutme
3apofbiwa v nnoga. BnusHwe HapkoreHHbIX BelwlecTB (Tabaka, ankorossi, HapKOTUKOB)
Ha pa3BUTUE M 340POBbE YenoBeka. HacneacTBeHHble M BpOXAeHHble 3aboneBaHus,
nepegatowwmecs nonosbiMm nytem: CIMNAL, cudunuc n gpyrue.

HacneactBeHHOCTb WM M3MEHYUMBOCTbL — CBOMCTBA OpPraHU3MoOB.
[eHeTnyeckasd TEpPMUHONOMMA W CUMBOMMKA. 3aKOHOMEPHOCTU HacnegoBaHWS.
HacnepoBaHvne npusHakoB y Yenoeka. MonoBble xpomocoMbl. CuenneHHoe C NofoMm
HacrnegosaHue. HacnencrtBeHHble 60Ne3HN yernoBeka, UX MPUYUHBI U NPOdUNAaKTUKAE.
CoBpeMeHHble npeacTaBneHMss O reHe U reHome. [eHeTudeckne 3akOHOMEPHOCTU
naMmeH4ymsocTn. Krnaccudpukauma d¢opmM M3MeH4YnBoCTU. BrivaHue myTareHoB Ha
OpraHn3m 4YenoBeka.

Cenekumsa: npegmet, 3agayM M MeTodbl. [eHeTMyeckme 3aKOHOMEPHOCTU
cenekuun. Ydenne H.W. BaBunosa o ueHTpax MHoOroobpasnsi U nNPOUCXOXAEHUA
KYNbTYPHbIX pacTeHuin. buotexHonorns, ee 4OCTUXKEHUS, NEPCNEKTMUBLI Pa3BUTUS.

HdemoHcmpauyuu

O6meH BeLecTB 1 NpeBpaLLEHNS SHEPTUN B KIETKE.

HeneHuve knetkn (MUTO3, MENO3).

Cnocobbl 6ecnonoro pasMmHOXeHuUs.

OnnoaoTBOpEHUE y pacTEHUI U XKUBOTHbIX.

WHaveuayansHoe pa3BuTtne opraHmsma.

HacnepnctBeHHble 60ne3Hn yenoseka.

BnusaHune ankoronuama, HapkOMaHuW, KypeHus Ha HacnegCTBEHHOCTb.

MyTtauun.

MoandukaunoHHass NSMEHYNBOCTb.

LleHTpbl MHOroo6pasuns 1 NPOMUCXOXAEHMS KyTbTYPHbIX PacTEHUN.

McKycCTBEHHbIN OTOOP.

NcecnepoBaHus B o6nactn GMoTexHonornu.

NMpakTnyeckaa pabota Ne 2. BbisBrneHne Npu3HAKOB CXOACTBA 3apoAablllen
YyenoBeka M APYrMx MAEKONUTAaLWMX Kak oKa3aTeNnbCTBO UX poACcTBa.

MpakTnyeckas pad6orta Ne 3. IamMeHUMBOCTb, MOCTPOEHME BapuaunoHHOro psaa,
BapuaLNOHHOWN KPUBOMN.

MpakTnyeckasa pabora Ne 4. CocraBneHue NpPOCTENLUNX CXEM CKpeLLUMBaHUS.
PelieHne anemMeHTapHbIX reHETUYECKMX 3aaau.

JlabopaTopHas pa6oTta Ne 2. AHann3 1 OUEHKA 3TUYECKMUX acCMeKTOB pPa3BUTUS
HEKOTOPbIX UCCNefoBaHNn B GUOTEXHONOMMN (KITOHMPOBAHNE YeroBeKa).

CamocmosimenbHasi paboma

CocTaBneHne pecdpepaTtoB M npeseHTauum no Temam: «BnuaHue kypeHus,
ynoTpebneHns ankoronst U HapKOTUKOB poAUTENAMM Ha 3MOpuoHanbHoe pasBuTue
pebeHka», «MyTareHHble CBOWCTBA BpeOHbIX BELWECTB, HakanMBalLWMXCA B
aTMmocoepe», «HacneactBeHHble 3aboneBaHus u npodunaktuka». CocTaBneHue
BGuonornyeckoro kpocceopga. PaspaboTka npoekta «buoTexHomnorvs — Hagexabl U
cBepleHus». [loarotoBka OTBETOB Ha BOMNPOCHI. BbiNonHeHMe TecToBbIX 3a4aHni.



BUO

OBONIOLMOHHAA TeopuA U €€ pofib B  (POPMUPOBAHUN COBPEMEHHOWN
€CTEeCTBEHHO-Hay4YHOW KapTuUHbI Mupa. Bua, ero kputepun. MNonynauusa Kak CTpyKTypHas
eavHuua Buaa m asomoumn. CuHTeTudeckasa teopus asonouumn (CTI). Oswxywue
cunbl aBontoumm B cootBetcTBUM ¢ CTO. Pesynbtatbl aonoumn. CoxpaHeHue
MHOroobpasns BMAOB KakK OCHOBa YCTOMYMBOro passutusa 6uocdepbl. [puymHbl
BbIMUPaHUs BUAOB. bronormnyecknii nporpecc n Guonornvecknin perpecc.

f'MnoTe3sbl NMPOMUCXOXKAEHUA XU3HWU. YCMNOXHEHME >KMBbIX OPraHM3MOB Ha
3emne B npouecce 3BONIOUUN. AHTPOMOreHes n ero 3akoHOMepHocTW. [lokasaTenbcTea
poacTBa 4enoBeka C MIEKONUTAKWMMKN KUBOTHBIMWU. JKOMornvyeckme gaktopbl
aHTponoreHesa: yCroXHeHue MnonynsiuMOHHOW CTPYKTYpbl BUAA, U3roTOBMEHME Opyani
TpyAa, nepexon OT pacTUTENbHOIO K CMELaHHOMY TUMY NMUTaHUSA, UCNOSTb30BaHME OrHS.
MNosiBreHne MbICNUTENbHOW OEATESNTbHOCTU N YrieHopasaenbHon peyn. [poncxoxgeHue
YenoBeYyecknx pac.

HdemoHcmpauyuu

Kputepuu Buaa.

Monynsaums — CTPYKTYpHas eavHvua Buaa, eaMHuua 3Bosouunn.,

[BVXyLuMe cunbl 3BOSHOLMMN.

Bo3HuKHOBEHME M MHOroobpasmne npMcnocobneHn y opraHm3moB.

Penkne n ncyesatowme snapl.

ABvXyLine cunbl aHTponoreHesa.

MpouncxoxaeHne YenoBeka U YenoBeYeCckMx pac.

Mpaktnyeckaa pabora Ne 5. HabniwogeHne wn onucaHue Buga no
MOPdOSTIOrMYECKOMY KPUTEPUILO.

JNTa6opaTopHasa pa6ota Ne 3. BuisiBneHume wunameHymBocTM y ocoben ogHoro
BMAa.

CamocmosimenbHasi paboma

MoarotoBka YCTHOrO COOOLWEHUA NO TeMe «AHann3 M OueHKa pasnUYHbIX
rMNoTe3 MpOMCXOXOEHUS XWU3HKM M 4venoBeka». CocTaBneHue Tesapyca Mo Teme
«YenoBeyeckne pachkl, onacHocTb pacuamar». CoctaBneHme Tabnuubl UnNn Kpocceopaa
«OcCHOBHble aTanbl 3BofOUUKM 4YenoBeka». [loarotoBka OTBETOB Ha BOMPOCHI.
BbinonHeHne TeCToBbLIX 3a4aHUN.

OKOCUCTEMBDI

MpeameT M 3apgaym aKonoruMu: yyeHne ob aKoMorMyeckux pakropax, y4eHme o
coobLiecTBax opraHM3mMoB, y4eHne o bruocdepe.

dkonornyeckne akTopbl, 0OCOBEHHOCTM WX BO3AENCTBUA. IKONormyeckas
xapaktepuctuka Buga. [loHAaTne o6 3konormyeckux cuctemax. Llenu nuTaHus,
Tpodhnyeckne yposHU. broreoueHo3 kak akocuctema.

Buocdepa — rnobanbHas akocmuctema. YueHme B. W. BepHagckoro o 6uocdepe.
Ponb xuBbix opraHuamoB B 6uoccepe. buomacca. buonormyeckuin KpyroBopoT (Ha
npumepe kpyrosopoTa yrnepoga). OCHOBHble HanpaBneHUs BO3AENCTBUS YenoBeka Ha
B6uocepy. TpaHchopmMaunsa ecTeCTBEHHbIX 3konorndecknx cuctem. OcobeHHOCTU
arpoaKkocuUCTeM (arpoLeHO30B).

Hdemoncmpauyuu

Okonornyeckme akTopbl U UX BIIMSIHUE HA OpraHM3Mbl.

Me>XBNAOBbIE OTHOLLEHUS: NapasuTU3M, XULLHNYECTBO, KOHKYPEHLMs,, CUMBKO3.

ApyCHOCTb pacTutTensHoro coobuiecTaa.

KpyrosopoT yrnepoaa B 6uocdepe.

3anoBegHUKN 1 3aka3Hukn Poccuu.



Mpaktnueckaa pab6ora Ne 6. CpaBHUTENbHAA XapakTepUCTUKA SKOCUCTEM U
arpocucrtem.

MpakTnyeckaa pab6ora Ne 7. Okckypcuss Ha Temy: «MHoroobpasve BuOOB.
Ce30HHble M3MEHEHUSA B MpUpOLEY.

NNa6opaTtopHas paboTta Ne 4. CocTaBneHne cxem nepegaydn BELECTB U 3HEPTUN
(uenen NuTaHusN).

CamocmosimenbHas paboma

CocrtaBneHue TEPMUNHOJIOTMYECKOIo CrioBapsa no teme. lNogroToBka OTBETOB Ha
BOMpPOCHI. BbinonHeHne TecToBbIX 3a4aHUN.



PA3OEN XUMUA
BBEOEHUE

Xumunyeckass KapTMHa MUpa Kak COCTaBHasi YacTb €CTECTBEHHO-Hay4YHOW
KapTuHbl Mupa. Ponb XuMuM B XM3HUM COBpPEMeHHoro obulectBa. [pumeHeHne
[AOCTUXKEHMI COBPEMEHHOW XMMUKN B r'yMaHUTapHON cdepe AesTernbHOCTM obLuiecTsa.

OBLWAA W HEOPITAHUYECKAA XUMUA

OCHOBHbIe MOHATUA U 3aKOHbl XMMMUMU. [NpeameT xumuun. BewectBo. ATOM.
Monekyna. XuMnyecknin aneMeHT 1 popmMbl ero cylecTsoBaHus. NpocTblie 1 CroXxHble
BewlectBa. OCHOBHble 3akOHbl xumMun. Macca atomoB M Monekyrn. OTHOCUTESIbHbIE
atoMHaa M MonekynapHas maccel. KonudectBo BellectBa. [loctosiHHaa Asoragpo.
MonspHast macca. 3akoH ABoragpo. MonspHbii 06bem rasos.

Mepunoanyecknm 3akoH u Nepnoagnyeckas cuctema XMMMYECKMUX INEMEHTOB
O. U. MenpeneeBa. OTkpbiTve [lepuogmyeckoro 3akoHa. [lepuogmnyveckas cuctema
xummyecknx anemeHtoB [.N.MeHpgeneesa. 3HayeHune [lepnoanyeckoro 3akoHa u
Mepuoguyeckon cuctembl Xumuyeckux anemeHtoB [.M.MeHpeneeBa Ans pasBuTUSA
HayKN 1 MOHMMaHUSA XUMUYECKON KapTUHbI MUpa.

CTtpoeHue BewecTBa. KoBaneHTHasi cBsA3b: HenonspHaa n nonsipHasa. VMloHHas
cBs3b. KaTMOHbI M aHMOHbI. MeTannuyeckas cBa3b. BogopogHas cBA3b.

Bopa. PactBopbl. Boga B npupoge, ObITy, TeEXHUMKE U Ha NPOU3BOACTBE.
dunsnyeckne un xmmmyeckme cBonctBa BoAabl. OnpecHeHwe BoAbl. ArperaTHble
COCTOSIHUSA BOAbl U ee nepexobl U3 OOHOro arperaTHOro COCTOSIHUS B pyroe.

Xumunyeckme peakuuu. NoHATME O XMMMYECKOM peakumn. Tunbl XMMUYECKUX
peakumnn. CKopoCTb peakunmn n akTopbl, OT KOTOPbIX OHa 3aBUCUT.

Knaccudmkauma HeopraHu4yeckmx coeguHeHMrM m ux cBomctBa. Okcuapl,
KMCNOTbl, OCHOBaHUS, conu. MNoHsaTne o rmgponuse conen. Cpeaa BogHbIX pacTBOPOB
conen: Kucnas, HenTpanbHas, wenovHas. BogopoaHel nokasartens pH pacteopa.

MeTannbl u HemeTannbl.

MeTannbl. O6ume bmsnyeckne n XMmmnyeckme CBOMCTBa METasnsoB.

Hemetannbl. O6waa xapaktepucTvka rfaBHbIX MNOAMPynn HemeTannoB Ha
npumMepe ranoreHoB. BakHenwmne coeguHeHns MeTansoB U HEMETasnsioB B NpUpoae m
XO3ANCTBEHHOW AeATEeNbHOCTU YenoBeka.

HdemoHcmpauyuu

Habop mogenen atoMoB U MOfEKy-.

N3mepeHmne BewecTtBa. OCHOBHbIE 3aKOHbI XnMuK. Macca aToMoB 1 MOMEKy-.

OTHocuTenbHble aToMHasi U MorekynspHas Mmaccbl. KonudectBo BellecTsa.
MocTtosiHHas Asoragpo. MonsipHast macca. 3akoH ABoragpo. MonsapHbii 06bem rasos.

KonnyecTBeHHble U3MEHEHNSA B XMMUM KaK YacTHbIW Crlydal 3aKOHOB nepexoda
KONMMYECTBEHHbIX NBMEHEHUN B KAYECTBEHHbIE.

MnnocTpaumm 3akoHa COXpaHeHUS MacChbl BelecTsa.

PasnuyHble opmbl Nepuognyeckon cuctembl XMMUYeckux anemeHTos [1. U.
MeHoeneesa.

O6pasubl BEWECTB U MaTepuarnoB C pa3nMyHbIMU TUNaMU XMMUYECKON CBA3M.

dunsnyeckne cBONCTBA BOAbI: MOBEPXHOCTHOE HaTSXKEHNE, CMavnBaHue.

XnMmn4yeckme peakummn ¢ BolaeneHnem TennoTol.

Baaumopgencresme metannoB ¢ HemeTannamu (UMHKaA C CEPON, artoMUHUSA C
NogoM), pacTBOpPaMm KACIOT U LLIESNTOYEN.

"opeHne meTannos (UMHKa, Xenesa, MarHng) B KUCNopoae.

B3anmopgencreme asoTHOM U KOHLEHTPUPOBAHHOW CEPHOM KUCIOT C Meablo.



BoccTaHoBUTENbHLIE CBOMCTBA METAanNoOB.

MpakTnyeckasa pab6orta Ne 8. PelwweHne pacyeTHbIX 3agay C UCNOSMb30BaHMEM
OCHOBHbIX 3aKOHOB XuMuW. PelweHne 3agay Ha HaxoXaeHue OTHOCUTENbHOM
MOJSEKYNSIPHOM Macchl, onpeferieHMe MacCcoBOW [JOSNIM XUMUYECKUX 3NeMEeHTOB B
CMNOXHOM BeLLeCTBe, KonmyecTBa BeLwecTsa u 1.4.

Mpaktnyeckaa pabota Ne 9. Peakumm oOGmMeHa B BOAHbIX pacTBopax
9NEKTPONNTOB.

Mpaktnyeckas pabotra Ne 10. CocTtaBneHuve YypaBHEHUN OKUCAUTESbHO-
BOCCTAHOBUTESbHbIX peakumi, pacctaHoBka KOI(MPUUNEHTOB METOAOM 3NEKTPOHHOIO
BanaHca.

JTaGopatopHas pa6oTta Ne 5. BbinonHeHne ynpaxHeHW Ha pacyeT CKOPOCTU
XuMmndeckon peakumu, npuHuun Jle WaTtense.

NNa6opaTtopHaa pab6orta Ne 6. Bsanmopencteume MeTannoB C pacTBOpamu
KUCIOT N Ccomnen.

NNaGopatopHass pab6ota Ne 7 BbinonHeHve ynpaXHEHWW Ha CcocCTaBreHue
MOMEKYNSAPHbIX,  MOMHbIX W COKPaLWEHHbIX  WOHHbIX  YpaBHEHUW  peakuun.
NaeHTndukaumnsa HeopraHM4ecknx coegmHeHun. 'eHeTnyeckasa CBs3b Mexay Knaccamm
HeopraHM4Yeckux CoeaNHEHUN.

CamocmosimesnbHasi paboma

CoBpeMEHHbIE  OTKPbITUA  XUMUYECKOW HaykM (HanMcaHuMe  KOHCMEKTa).
Buorpadumn yyeHbix, BHECLUMX OCOOLIN BKad B pa3BUTUE XMMUYECKOW HaYKK (co3gaHne
pedepaTa 1 npeseHTauunn).

AnnoTponHble Mmoandukauuun yrnepoga (anmas, rpaduT), kmcrnopoga (kmcrnopog,
030H), onoBa (cepoe u 6enoe onoBo). [MOHATME O XMMWYECKOW TEXHOMOINM,
BMOTEXHONOrMMN N HAHOTEXHONOMMKU (NOArOTOBKA YCTHBIX COOBLLEHNI).

MoarotoBka pedepaTta M npeseHTauun no teme «OTKpbITUE MEPUOLMNYECKOrO
3aKoHa».

AnepHble peakuumn 1 UX 3Ha4YeHne (MOAroToBKa YCTHOMO COOBLLEHNS).

PagnoaktnBHocTb. Mcnonb3oBaHMe pagMoakTUBHBIX M3OTOMOB B TEXHUYECKMX
uenax. PeHTreHOBCkoe W3NyyYeHWe M ero MUCMNofb30BaHWEe B TEXHWKE U MeauuuHe.
MogenupoBaHne Kak MeTO4 NPOrHO3MPOBaHUSA CUTyauMm Ha  MNpPOU3BOACTBE
(noaroTtoBka pechepaTtoB 1 Npe3eHTaummn).

MogrotoBka pecbepatoB U npeseHTaumMn no temam: «CTpykTypbl Jlbtoucay,
«ducnepcHble cucteMbl B ObiTy», «[1oNSAPHOCTbL CBSI3M U MONSAPHOCTb MOSEKYIbI»,
«AHOManum omsnyecknx CBOMCTB BOAbI», «XKuakume KpucTansbl».

CeaHTe AppeHnyc — cosgaTtenb Teopuu SNeKTPONUTUYECKON aAmccoumaunm
(n3y4eHne buorpacumn, cosgaHune npeseHTaumn).

MogroToBKa yCTHbIX coobLweHni no Temam: «encteue npmHumna Jle Lartenbe B
XnsHn», «KaTtanua. [oMoOreHHble K reTeporeHHble Katanusatopbl», «[lpomoTopbl.
Katanutnyeckne agbl. Hrmbutopbl», « OCOBEHHOCTM BUOXMMUYECKUX OKUCINTENBbHO-
BOCCTAHOBUTESbHbIX NPOLECCOB B OpraHn3max».

MpmeHeHne KUCnoT, OCHOBaHUKM, CONen 1 oKCnaoB B ObITy. Egkve wenoun, mx
MCNONb30BaHMEe B NPOMbILLNEHHOCTHW. ["alleHasn n HeraweHas U3BeCTb, €€ NPUMEHEHNE
B cTpouTenbcTtBe. unc n anebactp, rmncoBaHue (MNOArOTOBKA YCTHbIX COOOGLLEHUNA,
cosfaHue npeseHTaumn).

MpMMeHeHne wMeTannoB W HemeTannoB (NOArOTOBKA YCTHbIX COOOLLEeHUR,
co3gaHve npeseHTaumn). XapakTepucTuka 3feMeHTa Mo ero MOfioXKEeHUo B
MNMepuoguyeckon cucteme [O.N. MeHgeneesa (BbIMOMHEHWE NO  anropuTmy).
(eHeTM4eckas CBs3b HEOPraHMYECKNUX CoeaMHEHUI (COCTaBEHNE N peLLEHME LienoYek
npeBpaLleHun).



CocrtaBneHne pegepatoB M npeseHTauunm no Temam: «Ponb meTtannos B
NCTOPUN YenoBeveckon umsunmsauumny», «MeTannbl rnaBHbIX noarpynny, «Metannbl
No6OYHbIX NOArPyNNy.

Koppo3sns MeTannoB: XuvMu4eckass W 3nekTpoxumuyeckas. 3aBUCUMMOCTb
CKOPOCTU KOppO3UM OT YCIOBUK OKpyxawwen cpefbl. Knaccudukaumsa Kopposum
MeTannoB No pasnuyHbiM npu3Hakam. Cnocobbl 3awuTbl MeTannoB OT KOPPO3uMW.
Mpon3BoacTBO YyryHa u ctanu (NoAroToBKa npeseHTauunn).

lMogrotoBka OTBETOB Ha BOMNPOCHI. BbINONHeHWe TeCToBbIX 3a4aHNN.

OPIrAHNYECKAA XUMUA

OCHOBHble MOHATUA OpraHNM4YeCKoOM XUMUM U Teopusa CTPOEHUA
opraHuM4yeckux coeamHeHUn. OCHOBHbIE MOMNOXEHUA TEOPUN CTPOEHUSA OPraHNYeCcKnX
coeanHeHuin. MHoroobpasune opraHn4yecknx coeguHeHui. NMoHaTne nsomepun.

YrneBogopoabl U UX NPUPOAHbIE UCTOYHUKN. Yrnesogopoabl. [peaensHbie n
HenpeaenbHble yrrnesogopoabl. Peakuua nonumepusauuun. [MpupoaHble UCTOYHWUKU
yrneBOAOPOAOB. YrneBoaopoabl Kak OCHOBA MEXAYHApOAHOro CcoTpygHudecTBa W
BaXKHENLUNIN MCTOYHMK hopMupoBaHus GrogxeTta PO.

Kucnopoacopepxawme opraHmyeckume BewectBa. CnupTbl, anbaerngpl,
KapOOHOBbIE KMUCMNOTbl MU CMOXHbIE 3(PUPbl: UX CTPOEHME U XapaKTepHble XMMUYEeCKue
ceonctea. [lpeactaBuTeny  KMCNOPOACOAEPXKALMX  OPraHUYeCcKUx  COEeAMHEHWUN:
METUMOBLIA U 3TUNOBbLIA CNUPTbLI, FULUEPUH, YKCycHaa kucnota. Mbina kak conu
BbICLUMX KapOOHOBbLIX KMCNOT. KMpbl Kak CROXHble 3dupbl. YrneBoAbl: [NioKo3a,
Kpaxmarn, uenntonosa.

AsoTcopepxawme opraHuyeckue coeauHeHus. [Monumepbl. AMWUHBI,
aMUHoKUcnoTbl, 6enkn. CTpoeHne n Buonorndeckas qyHKUMs 6enkoB. Xumuyeckue
ceoKcTBa 6ernkos.

MnacTtmaccbl n BonokHa. NNoHATME O nnacTmMaccax U XMMWYECKUX BOMOKHax.
HaTypanbHble, CUHTETUYECKNE U UCKYCCTBEHHbIE BOMNOKHA. [[eHeTnyeckas CBs3b Mexay
Knaccamu opraHuyeckux coeanHeHum

HdemoHcmpauyuu

lMonyyeHne aTuneHa n ero B3anmMoLencTBMe C pacTBOPOM NepmMaHraHata Kanus,
OpomMHOWN BOOOWN.

KauecTBeHHas peakumsi Ha rmyuepuH.

LiBeTHble peakumn 6enKkoB.

PasnuyHble BUabl NnacTMacc 1 BOSTOKOH.

Mpaktnyeckaa pa6ota Ne 11. CTpykTypHble OPMYIbl YrineBogopPOAOs.,
n3omepbl U romonorn. HassaHwe yrneBoaopoaoB MO MeXAyHapoL4HOW HOMEHKnaType
IUPAC.

MpakTnyeckaa pab6ora Ne 12. CnmpTtbl. PeHonbl. HoMeHknaTypa n nsomepus;
cnocobbl Nony4YeHus, XMMmn4yeckme CBOMCTBA.

NMpaktnyeckaa pabota Ne 13. Anbgermgbl. KapOoHoBble  KMCMOTHI.
HomeHknaTtypa n nsomepusi, cnocobbl NOy4eHns, XMMNU4eCckme CBOMNCTBA.

INlabopaTtopHaa pa6ota Ne 8. O6Gpatumaa u HeobpaTumasi geHaTypauus
Genkos.

CamocmosimenbHasi paboma

CoctasneHne obobuatwen Tabnuubl «Yrnesogopoabl». «HedTb 1 NpoayKTbl
nepepaboTkn HepTM (NOArOTOBKA YCTHBIX COOBLLEHNI, CO34aHne Npe3eHTaummn).

MogrotoBka pedpepaToB M NpeseHTaunn no Temam: «XumMus yrinesoLopoaHOro
Cbipbsi», «YTrNeBOAOPOAHOE TOMMMBO, €ro BuAbl W Ha3HaYeHue», «IKonormyeckune
acneKTbl UCNOSIb30BaHUA YrNeBOAOPOAHOMO ChIPbSA».



Knaccudurkaums v HasHayeHne kay4ykoB. Knaccudukaumsa n HasHadeHne pesuH.
BynkaHusauua kayyyka. OCHOBHble HanpasfeHus MNPOMbILWSIEHHON nepepaboTku
npupogHoro rasa. [lonyTHbIn HedTAHOM ra3, ero nepepaboTka. [lpouecchl
NPOMbILLIIEHHON nepepaboTkn HedTU: KpPeKknHr, pudopMuHr. OKTaHOBOE 4UCHO
GEeH3NHOB 1 LieTaHOBOE YUCIO AM3ernbHoro Tonnuea. Kokcoxmmmnyeckoe npon3BoacTBO
N ero Npoaykumns (NoarotToBka YCTHbIX COOBLLEHUI, Npe3eHTauunn).

Kucnopoacogepxawume coeauHeHns B ObiTy (nNpoBeaeHve uccnegoBaHuii
NPOAYKTOB MNUTaHWA, ObITOBOW XMMUM Ha cogepxaHue npeacraBuTenen CnupTtos,
CMNOXHbIX 3hNPOB, KAPOOHOBBLIX KACIOT, XXMPOB, YrNEeBOAOB).

lMoaroToBKa YCTHbLIX COOOLLEHUA U MYMbTUMEOAUMHbBIX NPEe3eHTaunin no Temam:
«lMony4eHne ceHona M3 NPoaYKTOB KOKCOXMMMYECKOro NPOU3BOACTBA M M3 6eH3onay,
«lNonukoHaeHcauusa dopmanbgernga ¢ dgeHonoMm B heHonogopmanbaeruaHyto
cmony», «llpMMeHeHne aueToHa B TEXHUKE W MNPOMbIWMEHHOCTNY, «MHoroobpasune
KapOOHOBbLIX KMCIOT (LLiaBeneBasi KACNoTa Kak ABYXOCHOBHAs, akpurioBas KMcnoTa Kak
HenpeaenbHas, 6eH30MHas KUcCnoTa kak apomartuyeckas)», «buonorumdeckas ponb
yrneBoaoBY.

PacuyeT kanopumHOCTU NPOAYKTOB MUTaHus. 3HayeHue aMWHOKUCIIOT, GenkoB
ANA  MOMHOUEHHOro nNWUTaHWs 4YenoBeka (MOAroTOBKA YCTHbIX COOOLWEHUn wunu
npeseHTauumn).

WccneposaHue npegmeToB AomallHero 6biTa, SBASKOWUXCH NfnacTMaccamu
(mnoaroToBka NpeseHTauum).

[MpoMbIlLNIEHHOE MNPOU3BOACTBO XMMWYECKMX BOJIOKOH (MOArOoTOBKA YCTHOMO
coobLeHus).

CocTaBneHune kpoccBopaa Ha TeMy «OpraHM4eckue BeLlecTBay.

MogroToBKka pedpepaToB U npeseHTauMm nNo temam: «buonorndeckne yHKUMM
GenkoBy, «benkoBasi ocHoBa MMMyHUTETa», «[dednunt 6enka B NULLIEBLIX NPOAYKTAX U
€ro npeogosieHre B pamkax rnobasnbHOn NPoAOBOSNILCTBEHHOW NPOrpaMmbly.

MogroToBka OTBETOB Ha BOMNPOCHI. BbINONHeEHWe TeCToBbIX 3a4aHNN.

XUMUA U KU3HDb

Xumus u opraHnsm YenioBeka. XMMNYECKNE 3NIEMEHTbI B OpraHM3me YenoBeka.
OpraHnyeckne n HeopraHumyeckme BeuwlectBa. OCHOBHbIE XM3HEHHO Heobxogumble
coeavHeHus: Genkun, yrneeoapl, XWpbl, BUTAMWUHbI. YrneBoAbl — [MaBHbIA UCTOYHUK
SHeprun opraHmama. Ponb XnpoB B opraHuame. XOonecTtepuH U ero posi B 340pOBbE
yenoseka. MwuHepanbHble BelwecTBa B MNpoAyKTax nNUTaHWsA, nuwesBble [oOaBKMW.
CbanaHcupoBaHHOE NUTaHMeE.

Xumua B ObiTy. Boga. KavectBo Bogbl. Mowwme n yuctswme cpencrtsa.
MpaBuna 6e3onacHon paboTbl CO cpeacTBamm GLITOBON XUMUMN.

CamocmosimenbHasi paboma

MogroToBKa YCTHbIX COOOLWEHM No TemaM: «Pofb XMMWYECKUX 3MEMEHTOB B
XWU3HN pacTeHun. YpobpeHus», «XUMUYECKMe CpeacTBa 3alimTbl  pacTEHUNY.
MogroToBKa OTBETOB Ha BOMpPOCHI.



PA3OEJT1 ®U3UKA
BBEOEHUE

dusmka — pyHaameHTanbHas Hayka o npupoge. EctecTBeHHO-Hay4HbIA MeToq
MO3HAHWUS, ero BO3MOXXHOCTM U FpaHuLibl MPUMEHUMOCTW.

EavHcTBO 3aKOHOB npupoabl M cocTaBa BellecTBa Bo BceneHHon. OTKpbITUS B
dm3nKe — OCHOBa Nporpecca B TEXHWKE Y TEXHONOMM NPOU3BOACTBA.

MEXAHUKA

KuHemaTtuka. [MoHATME MexaHuyeckoe OBukeHue. MaTepuarnbHas Todyka. Teno
otcyeTta. Tpaektopus. lyTb. MNepemelteHne. CkopocTb. KoopaAnHATHBIN N BEKTOPHbIN
crnocobbl 3agaHns MONOXEHUS MaTepuanbHOM TOYKM B MPOCTPAHCTBE UM BPEMEHM.
PaBHoyckopeHHoe NPSAMOSIMHENHOE ABWXeHNe, 3aKOH paBHOYCKOPEHHOTO
NPAMOSIMHENHOIO  ABWXEHUs. YcKopeHue. PaBHO3amMenneHHoe npsMOSIMHENHOE
asmxeHue. CeoboaHoe nageHwe Ten. BrnvsiHue yckopeHun Ha >XuBble OpraHu3Mmbl.
PaBHOMepHOe ABWXEeHWEe MO OKPYXXHOCTU U ero xapakrtepuctuku. lNepuon. Yrnosas
ckopocTb. LleHTpocTpemutenbHoe yckopeHue. OTHOCUTENBHOCTb MEeXaHUYeCKoro
aBmxeHus. [MpeobpasoBaHus [anunes. CnoxeHue ckopocten. OTHocUTENbHasA
CKOPOCTb OBYX Te.

OuHamuka. MNMpuHumn mHepumn. MNpuHUMN OTHOCUTENBHOCTM [anunes. 3akoHbl
HbtoToHa. [IBmxeHne Tena nop gencranemM Heckonbkux cun. Cuna ynpyroctn. Cuna
TpeHunda. Ux anekTpoMarHuTHas npupoga. 3akoH [yka. 3akOH TpEeHUsl CKOMbXEHUS.
Cunbl TpeHUst N CONPOTMBNEHMS B XMBbIX opraHuamax. Cuna Tsbkectn. Bec Tena.
paBuTaUMOHHaA cuna. 3akoH BCeMUpPHOro TsaroteHunda. HesecomocTb. OcobeHHoCTu
noBeaeHns YerioBeka npu neperpyskax 1 HEBECOMOCTW.

3aKOHbI COXpaHeHUA B MexaHuke. imnynbc cunbl. MimMnynbc Tena. 3amkHyTas
cucteMa. 3aKOH coxpaHeHust wumnynbca. PeaktuBHoe [BwxeHue. PeakTusBHoOe
ABWXEHMe B XuBon npupoge. Pabota cunbl. Pabota cunbl TpeHusi,  TSXKECTW.
MowHocTb. [MonHas wmexaHun4yeckasi aHeprusi. 3akKOH COXPaHEHUsi MeXaHW4eCKom
9Heprun. MexaHu4veckasa paboTta 1 MOLWHOCTb OpraHn3ma YeroBeka.

MexaHu4yeckmne konebaHusi n BosiHbl. MexaHudeckue konebaHna. AMnnntyaa,
nepuod, 4acrtota konebaHun. CBobogHble U BblHYXOEHHble  kKonebaHus.
[apMoOHuyeckne konedaHusi. YpaBHeHWe rapMoHuyeckoro konebanus. NpespalieHne
SHeprun npu konebatenbHom ABMXeHun. PesoHaHc. KonebaHus B XnBow npupoae.
Buoputmbl. MexaHunyeckme BOMHbI. poaonbHbIe M nonepedHble BoOSiHbl. CBOWCTBaA
MeXaHUYEeCKMX BOJSH.

HdemoHcmpauyuu

OTHOCUTENBHOCTb MEXAHUYECKOro ABMKEHUS. Buabl MexaHNYecKkoro OABMXKEHUS.
NHepTHOCTL Ten.

3aBNCUMMOCTb YCKOPEHUA Tena OT ero Macchbl U CWMbl, OENCTBYIOLWEN Ha Terno.
PaBeHCTBO 1 MPOTUBOMNOSMIOXHOCTL HamnpaBfeHUs Cun OEeNCcTBUMS U NPOTUBOAENCTBUA.
HesecomocTb.

PeaktnBHoe OBmxkeHue, Moaenb pakeTbl. I3MeHeHne aHeprnn npu coBepLleHnn
paboTbl.

MNMpakTu4yeckan pab6orta Ne 14. ViccnegoBaHne 3aBUCMMOCTU CUMbl TPEHUS OT
Macchbl Tena.

NabopaTopHasa pab6ota Ne 9. PeweHune 3agay no teme «MexaHuka». KOHTponb
3HaHUM no Teme «MexaHukay.

CamocmosimenbHasi paboma



Pewenne 3agay no teme «MexaHuka», nogrotoBka cooOLlEeHUM MO Temam
«®unsmka B Mmoen npocheccuny, «leperpyskn, HEBECOMOCTb B XMU3HU YenoBekar», «K.O.
LinankoBckui - OCHOBOMONOXHUK KOCMOHaBTUKMY. [loarotoBka OTBETOB Ha BOMPOCHI.
BbinonHeHne TecToBbIX 3agaHUN.

OCHOBbI MONEKYNAPHOWU ®U3UKU U TEPMOAUHAMUKU

OcHoBbl MKT. UpeanbHbin ra3. OcHoBHble nonoxeHnss MKT n ux onbITHoe
obocHoBaHue. bpoyHoBckoe apwkeHue. Oudpdysmna n ocmoc. Ouddysmsa B KMBOK
npupoge. Paamepbl n maccbl Mosiekyn u atomos. NoctosHHas Asoragpo. MaeanbHbin
ras. TepmoanHammndeckme napameTpbl. [laBneHue rasa. [loHsaTMe Bakyyma. YpaBHeHUE
Mengeneea-KnanenpoHa. O6beanHEHHbIN ra3oBbI 3aKOH. MI3oTepmuyeckmin npouecc,
3akoH bonna-MapuoTTa. PrUsmyeckme OCHOBbI ObIXaHUS.

OcHoBbI TepMoANHAMUKU. BHYTpeHHASA aHeprusa naeanbHoro rasa. ameHeHune
BHYTPEHHEN 3HeprMm Tena npu TennoobMeHe W Npu COBEPLUEHUN MeXaHU4eCKoWm
pabotbl. Pabota rasa npu wnsobapHoM wu3MeHeHun ero obbema. 1 Havano
TepmoaMHamukn. HeobpaTumocTb TennosbiX mnpoueccoB. [loHATME O 2 Havane
TEepMOOMHAMMKN.

AepezamHbie cocmosiHUsi U ¢hasoebie nepexoodsbl. [NoHaTue dasbl BELLECTBA.
McnapeHne wn koHaeHcauus. HacblweHHbIn nap W ero cBoucTea. [lpumeHeHue
BbICOKOTEMMEpATYpHOro napa B meauumHe. ABToknas. BogsHon nap B atmocdepe.
ABcontoTHasi, OTHOCUTENbHas BIAXHOCTb Bo3gyxa. Toyka pocbl. [lpnbopbl Onsa
onpeaeneHnst BNaxXHOCTM Bo3ayxa. [MrmeHnyeckoe aHayeHne BrnaXHoOCTM BO3ayxa.

XapakTepuctmka >KUAOKOrO  COCTOSAHMSI  BelwlecTtBa. bnwxkHuin  nopsigok.
[MOBEPXHOCTHBIA  CMON  XXWOKOCTU. JHEprusi MNOBEPXHOCTHOrO  CIosi  XXUOKOCTW.
MoBepxHOCTHOEe HaTskeHne. [asoBas ambonua. CmaudmBaHue. KanmnnapHoCTb.
KanunnsapHble sBneHns B 6bITy, Nnpupoae, YeNoBe4YECKOM OpraHn3me.

XapaKkTepucTuka TBepAoro CoctosiHus Belecta. Kpmuctannel. [JJanbH1Un nopsaok
AHM3oTpONnA Kpuctannos. [1pocTpaHCTBEHHAA pelleTka ngeanbHoro Kpucranna. Tunbl
CBSA3eN B KpUcTannax, BUabl KpUCTanan4yecknx CTpykTyp.

HdemoHncmpauyuu

ABwxeHne 6poyHOBCKMX YacTul. Aunddysus.

ABnNeHns NOBEPXHOCTHOIO HaTSXKEHUA U cMmauduBaHusa. Kpuctannbel, amopdHbie
BELLeCTBa, XUOKOKpUcTannmyeckme Ttena. MIameHeHne BHYTPEHHEW 3Hepruu Ten npwu
coBepLueHMn paboTbl.

MpakTnyeckasa pabora Ne 15. iccrnepoBaHne n3oTepMmn4ecKkoro npouecca.

MpakTnyeckaa pab6ota Ne 16. PeweHue 3apay. KoHTponb 3HaHW no Teme
«OCHOBbI MONEKYNAPHON (PU3NKK U TEPMOANHAMUKNY.

CamocmosimenbHasi paboma

MogrotoBka pedepaTta M npeseHTauum no teme «Ponb MKT B npupoge u
TexHukey». [logroToBka YCTHbIX coobweHnn no Temam: «BnusHme TennoBbix
ABuraTtenen Ha okpyxatwyto cpeny BopoHexckon obnactu», «3HavyeHne BraXXHOCTU
BO34yxa AONs XMBbIX OpraHnamoB», «Mowwme cpencTBa - BewecTBa MOBbILIAOLWNE
cCMayMBaemMoCTb». [logroToBka OTBETOB Ha BOMNPOCHI. BbiNOMHEHME TECTOBbLIX 3a4aHuN.



OCHOBBbI JIEKTPOANHAMUKHU

dneKkTpuyeckoe none. JOrEeKTpU4Yeckoe B3aMMOAEnCTBUE. JOfieMeHTapHbIn
3apsa. [OMCKpeTHOCTb 3apsiga. 3akOH COXpaHEeHUs1 anekTpudeckoro 3apsiga. 3akoH
KynoHna. [uanekTpuyeckass nNPOHULAEMOCTb cpeabl. JreKkTpocTaTuyeckoe rore.
HanpsbkeHHocTb. MpuHuun cynepnosuumm nonen. OQHOpoOOHOE anekTpudeckoe norse.
PaboTta, coBepllaemasi cunamm 3EKTPUYECKOro Mons npu nepemMelleHnn 3apsga.
MoTeHuuwan. PasHOCTb noTeHumanos, HanpskeHne. CBA3b Mexay HanpsXKeHHOCTbIO U
pa3HOCTbIO MnoTeHumanosB. [lpoBogHMKM B anekTpuyeckoMm none. PacnpepeneHue
3apagoB B nposoAHuKke. [lpuHumMn anekTpoctatuyeckon 3alnTbl. [QUanekTpukn B
anekTpudeckom none. lonapusauns OUINEKTPUKOB. INIEKTPOEMKOCTb MPOBOAHMKA.
KoHgeHcaTop. EMKOCTb Mfockoro KoHAEeHcaTopa. JHEprus 3neKTpuUdeckoro mnonsi.
MaTepunanbHOCTb 3NIEKTPUYECKOrO NOSIS.

3aKOHbl MOCTOAHHOrO TOKa. [MOCTOSIHHbLIM 3MNEKTPUYECKUA TOK, Cuna TOKa,
NNOTHOCTb TOKa. YcnoBusi, Heobxoaumblie O BO3HWMKHOBEHWUSI U CYLLECTBOBAHMS
anekTpuyeckoro Toka. CTaumoHapHoe anektpuyeckoe none. OOC, BHEWHUN wu
BHYTPEHHUM Y4aCTKM LUenu, HanpsbkeHue Ha 3Tux ydacTtkax. 3akoH Oma ans yyacrtka
uenu 1M 3amkHyTon uenun. KopoTkoe 3ambikaHue. COMNpOTUBNEHUE KaK dneKkTpudeckas
XapakTepucTtuka pesmcropa. 3aBMCMMOCTb CONPOTUBIIEHNSA NPOBOAHMKA OT €ro AfNWUHbI,
nnowaan MnonepeyvyHoro cevYeHnss m martepuana. 3aBUCUMMOCTb COMPOTMBIEHUSA OT
TemnepaTtypbl. [oHATME O cBepxnpoBoguMocTu. [locnegoBatensHoe U napannenbHoe
coeauHEeHMe NpPoOBOAHMKOB. PacyeT cunbl Toka M HaNpsXKeHUs1 B 3NIEKTPUYECKMX Liensx.
3akoH [xoynsa-JleHua.

MarHuTtHoe none. MarHuTHoe none kak ocobbii BuAa MaTepuun. [locTosHHbIE
MarHuTel W MarHuTHoe none 3emnu. Bsaumopgencteme ToOKOB. [paduyeckoe
n3obpaxeHne nonen. MarHUTHbIE nonsa NPSIMOro, KPyroBoro TOKa, coneHoumaa
(kayecTBeHHO). MarHuTHas mMHAyKUMsA. [JenctBme MarHUMTHOro nonisi Ha MPOBOAHUK C
TokoM. 3akoH Amnepa. Pamka ¢ TOKOM B MarHUTHOM none. MarHuTHbIn noTok. PaboTta
MarHUTHOro Mo Npu nepemMeleHnn NPoBOAHMKA C TOKOM. [BWXEHWe 3apsKeHHON
yacTmubl B MarHMTHoM none. MarHutochepa 3emnm uM ee B3aMmogencTene c
COJSIHEYHbIM BETPOM. PagmnaumoHHble nosca 3emnu.

OneKTpoMarHUTHaA MHAYKUMA. JnektpomMarHutHas  uHaykumsa.  OnbiThbl
dapages. 3akoH anekTpoMarHUTHoOM uHAyKumu. [MpaBuno JleHua. Ponb MarHUTHbIX
nonen B sBNeHunsAx, npovcxoadwmx Ha ConHue. ConHevHas akTMBHOCTb. COMHE4YHO-
3eMHble CBsA3W. Pornb  3NekTPOMarHMUTHbIX MOMIEN B KMU3HWU  XKWMBOW NPUPOAbI.
CamonHgykums. UngyktmBHocTb. OLC camomHOyKumMn. OHeprusi MarHMTHOro nons.
MaTepunanbHOCTb MarHMTHOrO Nonsi.

HdemoHcmpauyuu

AneKkTpusauums Ten.

B3anmogencTesune 3apsyKeHHbIX Ten.

HarpeBaHvne npoBOAHUKOB C TOKOM.

OnbIT OpcTeqa.

BaanmogencTane npoBOgHMKOB C TOKOM.

[lencTBme MarHMTHOro nNons Ha NPOBOLAHUK C TOKOM.

PaboTta anektpogsuratens.

ABneHne anekTpoMarHMTHON MHOYKLUNN.

MpakTuyeckan pabora Ne 17. MN3mepeHne cunbl TOKa U HaNpsKEHUs Ha
pasnnyHbIX yd4acTkax uenu nnu OnpegeneHne yaenbHOro ConpoTUBEHNSA NPOBOAHMKA.

JlTabopamopHsbie 3aHsIMus

NNaGopatopHass pab6ota Ne 10. PeweHve 3agay no Teme «OCHOBBI
anekTpoanHamMmunkny . KoHTponb 3HaHun no Teme « OCHOBbI 3NIEKTPOANHAMUKMY .



CamocmosimesnbHasi paboma

MogrotoBka pedepatoB KM npeseHTaumm no Temam: «MWcTtopusa pasBuTus
npeacraBneHn o Npupoae anekTpuyecTeay, «[encTeme aneKTpMYeckoro Toka Ha Teno
yenoseka», «Mepbl 6e3onacHocTn npu pabote ¢ anekTponpubopamuy. llogroToBka
OTBETOB Ha BOMPOCHI. BbINonNHEHMe TeCTOBbLIX 3a4aHNN.

BOJIHOBASA ONTUKA

Kpatkass  uctopma  pas3Butua  npeacrtaBneHWn O npupode  cBeTa.
OneKkTpoMarHuTHas npvpoga ceeta. 3aBUCUMOCTb MeXAy ANMHOWM BOJSIHbI U 4aCcTOTOM
9NEKTPOMarHUTHOro uanyyeHunsa. [dunanasoH cBeTOBbIX BOMH. [lpuHumn [onreHca.
3aKoHbl OTpaxeHWa W npenomrieHns ceeTa. [lonHoe oTpaxeHwe cBeTa U ero
NpUMEHeHNe B aHAOCKonuyeckux npubopax. Oucnepcus ceeta. PasnoxeHue 6enoro
ceeta npusmon. NHTtepdepeHuus ceeta. KorepeHTHoCTb. WHTepdepeHums ceBeTa B
npupoae, NpuMeHeHne ee B TexHuke. dudppakums ceeta. QudpakunoHHas pelueTka.
AndopakyMoHHbIN CNekTp.

HdemoHcTpauun

PaboTa anekTporeHepaTtopa.

N3nyyeHne n npuem anekTpomMarHUTHbIX BOJTH.

Paguocsasb.

PasnoxeHune Genoro ceeta B cnektp. VHTepdepeHuus n andpakumnsa ceeTta.
OTpaxeHue n npenomneHune ceeta. OnTudeckne npmdopobl.

MNMpakTnyeckasa paborta Ne 18. N3yyeHne nHTepdepeHuumn 1 andpakuum ceeta.

INNa6opaTopHas pabota Ne 11. PeweHune 3agay no teme «BonHoBasa onTuka.

NabopaTopHasa paboTta Ne 12. KoHTponb 3HaHuKM rno Teme «BonHoBasi onTukay.

CamocmosimenbHasi paboma

MogroToBka pecdepaToB W MpeseHTauunm no TemMam: «YNbTpasByK M ero
MCNonb3oBaHMe B TEXHUKE N MeauumHey, «[lepBble warn B reoMeTpuy4eckon onTuke,
«lMpobnembl aHeprocbepexeHunsay. lNoagrotoBka OTBETOB Ha BOMNPOCHI. BbINomnHeHue
TECTOBbIX 3a4aHUN.

CTPOEHUE U PA3BUTUE BCENEHHON

CtpoeHune ConHeyHoM cuctemsbl. bonblive nnaHeTol. Acteponapbl. 3aKoHbI
Kennepa. BoamyweHus. ConHeYHble 1 NyHHbIE 3aTMEHUS.

3Be3abl. bneck, cBeTuMocTb. 3Be3dHble cuUcTeMbl. JBornwoums 3Bes3d. Hawa
3Be3gHasa cuctema-lanaktuka. [pyrune ranaktuku. MNpocTpaHCTBEHHOE pacnpeaenexHne
ranaktuk. Pasberanune ranaktuk. 3akoH Xab6na. Keasapbl.

MoHATME o Kocmonormn. Bo3moXHble cueHapuu 3BonwouMn BceneHHoMn.
Kocmonornyeckne apbl 1 penuktoBoe uanydeHne. CoBpeMEHHas HayyYHasi KapTuHa
mMupa. OCHOBHbIE 3Tanbl €e pas3BUTUS.

Mpaktnuyeckaa pa6ora Ne 19. KoHTponb 3HaHurM no Tteme «CTpoeHune un
pa3suTne BceneHHom.

CamocTtosaTenbHasa paboTa

MoarotoBka pedpepaToB U npe3eHTauunm no temam «BoamoxHble cueHapum
aponoumn  BceneHHon», «Actepouapbl». [logrotoBka OTBETOB Ha  BOMPOCHI.
BbinonHeHne TeCToBbIX 3aaHuN.



NMpumepHble TeMbl pecepaToB (AOKNAAOB), MHAMBUAYASILHbLIX MPOEKTOB
MaTepua, opmbl ee OBUXKEHUSA U CYLLLECTBOBAHUS.
MepBbIn pyccknin akagemunk M.B.JlomoHoCOB.
KMckyccTBo 1 npouecc no3HaHms. duamnka n My3sblkarbHOE UCKYCCTBO.
LiBeTomy3bika.
dun3nka B COBPEMEHHOM LIMpPKE.
dusnyeckne meToabl UCCreaoBaHUS MaMATHUKOB WCTOPUU, apXUTEKTYpPbl U
npousBeaeHnNin UCKYCCTBa.
Hay4yHo-TexHu4eckui nporpecc n npobrnembl 3KONOrNn.
BuoTtexHonorus n reHHast nHxeHepuss — TexHosnornn XXI Beka.
HaHoTexHONoOrMA kak npuUopuUTETHOE HanpasfeHwe pasBUTUS Haykn U
npounssoacTea B Poccuiickon denepaumn.
10.OxpaHa okpyxatoLen cpeibl OT XMMUYECKOro 3arpsi3HeHus.
11.PacTBopbl BOKpYr HacC.
12.YcTpaHeHune XeCTKOCTN BOAbl HA NPOMBbILLIIEHHbIX NPEeanpPUATUAX.
13./cTopurs BOSHUKHOBEHUSA N Pa3BUTUS OPraHUYECKOM XUMUN.
14.YrneBoabl 1 NX pPosib B XXNMBOW Npupoae.
15.2Knpbl Kak npoayKT NUTaHUS U XMMUYECKOE CbIpbe.
16.HexBaTka NnpogoBONbLCTBUA Kak rinobanbHas npobnema yenoseyectsa n Nyt ee
peLlleHus.
17.CpeactBa  rIUrMeHbl Ha  OCHOBE  Kucnopoacogepawmx  opraHn4eckux
coeJHEHU.
18.CuHTeTNYECKME MOtOLIME CpeacTBa: JOCTOMHCTBA M HeOOCTaTKN.
19.0econumt 6Genka B MMWEBBLIX MNPOAYKTaxX M €ro npeodofieHMe B pamkax
rno6anbHOM NPOAOBONIBLCTBEHHOM NPOrpamMmbl.
20.B.N. BepHaackui u ero y4yeHune o bruocdepe.
21.UcTtopusi n pa3BuUTME 3HAHUIM O KIEeTKe.
22.0OkpyxatoLasa YenoBeka cpeaa u ee KOMMOHEHTbI: pa3nunyHble B3rNsabl Ha OOHY
npobnemy.
23.Monynaums kak eanHnua BMonNorMyeckon 3BONILMN.
24.IMonynsaums Kak aKosfiormyeckasi eanHuua.
25.CoBpeMeHHbIe B3rnsiabl Ha GUONOrnMYecKyro 3BONOLMIO.
26.CoBpeMeHHble B3rMnsiabl HA NPOUCXOXOEHNE YeroBEKA: CTONIKHOBEHNE MHEHUN.
27.CoBpeMEHHbIE METOAbl UCCIEA0BAHNS KNETKMN.
28.Cpeapbl 0buTaHmMs opraHM3MoB: NPUYNHBI pasHoobpasus.

OhwWNE

© oo~



6. TEMATUYECKOE NJIAHWPOBAHUE C ONPEAEJNIEHUEM OCHOBHbIX
BMOOB YYEEHOWU OEATENBHOCTU OBYYAIOLLUXCSA

Bup y4ye6HoM paboThbl O6bem
yacoB
MakcumanbHasa y4yebHasa Harpy3ka (Bcero) 174
AyautopHas y4yebHas paboTta (o6s3aTenbHble y4eOHble 3aHATUA)
(BCcero) 134

B TOM 4uCIe:

neKumm, Ypoku

nabopaTopHble 3aHATUS

npakTn4yeckne 3aHATmA 134
BHeayauTopHas (camocTosiTenbHas) y4yebHas paboTa
oby4arowerocs (Bcero) 40
B TOM YuChe:

COCTaBfieHMe TeMaTU4eCKNX Te3apyCoB, ANOAKTUYECKUX KapTOueK, 8
CXEM

NnoAroToBKa YCTHbIX COOBLLEHUN, pedhepaToB 1 Npe3eHTauunn 8

BbIMONHEHWEe MHANBMAYaNbHOro NpoeKTa 8

BbINOJSIHEHNE NPAKTUKOOPUEHTUPOBAHHbLIX 3a4aHUN 8

NnoAroToBKa K NPOMEXYTOYHOW aTTectaumm 8
UtoroBsas atrectauus B cpopme andhepeHUMpOBaAHHOro 3a4yeTta

TEMATUYECKOE NNAHNPOBAHUE
Ne KonuyectBo
nn CopepxaHue oby4eHus YyacoB

AyaAnTOpHbIe 3aHATUSA

Paspen Buonorus

1. BBeneHue 2
2. KneTtka 12
3. OpraHunsm 14
4. Bug 10
5. [Okocuctemsbl 8
Paspen Xumus
6. BBeaeHue 2
7. |O6wasa n HeopraHmyeckas XumMus 20

8. (OpraHnyeckasa xmumus 20




9. Xumunsa m XmsHb 2

Pa3pen dusmka

10. BeeaeHue 2
11. MexaHuka 8
12./OcHOBbI MONEKYNAPHOM (OU3NKU N TEPMOANHAMUKN 10
13./0OcHOBbI 3NEKTPOANHAMUKN 10
14. BonHoBaga onTuka 10
15.CtpoeHue n passutne BceneHHom 4
UTtoro: 134

BHeayauTopHas (camocTosiTenbHas) paboTta

1. cocTaBlieHne TeMaTU4eCKUx Te3apycoB, OUOAKTUYECKUX|
KapTo4ek, cxem 2

NnoaroToBKa YCTHbIX COOBLLEHNI

3. HanucaHue KOHCMNEKTOB, pedhepaToB M Npe3eHTaumen 6
4, noaroToBka OTBETOB Ha BOMpPOCHI 6
5. BbINOSTHEHNE TECTUPOBAHHbIX 3a4aHNN 2
6. cocTaBreHune Tabnuu n KpocceBopaoB 2
7. pa3paboTka npoekTa 2
8. npoBeaeHne nccrnegoBaHmm 2
9. pelueHue 3agav 2
10.| cocTaBneHne TEPMUHOSIONMYECKOro CroBaps 2
11.| noAaroToBKa K MPOMEXYTOYHOM aTTecTauuu 8
BCEIO: 40
XAPAKTEPUCTUKA OCHOBHbIX BUOOB OEATENIbHOCTU OBYYARKOLLUXCA
CopepxaHue obyyeHus XapaKkTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTH
obyuyatrowmxcs (Ha ypoBHe y4eOHbIX AeUCTBUN)
Pa3den Buonio2us
1. BBeaeHue 3HaKOMCTBO C 00beKkTaMn N3yydeHus Gruonoruu.
BoisiBneHne ponu OGuonormm B oOpMUPOBaAHMMU
COBPEMEHHON €CTEeCTBEHHO-HAy4YHOW KapTuHbI Mupa




M NpaKkTUYECKOWN OeATENbHOCTU NI0OEN.

2. Knetka

3HaAKOMCTBO C KIIETOMHOW Teopuen CTPOeHus
OpraHn3mos.

I'Ionyquvle npencraBneHnsa o posin opraHN4eCKnx mn
HeopraHNM4eCKknx BeLECTB B KIeTKe.

3HaHue CTPOEHUA KIeToK No pesylribTaTam pa6OTbI
CO CBETOBbIM MUKPOCKOMOM.

YMeHue onucbiBaTb  MUKporipenapatbl  KMeToK
pacTeHMn. YMeHue cpaBHMBaTb CTPOEHUE KIeTOK
pacTteHun n XMBOTHbIX no roToBbIM
MUKponpenapaTam.

3. OpraHuam

3HaHune OCHOBHbIX cnocobos Pa3MHOXEHUS
OpraHu3moB, CTaauMi OHTOreHe3a Ha npuMmepe
yeroBseka.

3HaHMe MpUYMH, BbI3bIBAOWMX HapylleHus B
pasBUTMN OpPraHM3MOB.

YmMmeHue Mnonb30BaTbCA reHeTu4ecKkomn
TEPMUHOMOIMEN N CUMBOSIMKOM, pellaTb NpocTenwune
reHeTu4yeckme 3agadn.

3HaHue ocobeHHocTeNn HacneacTBEHHOMN n
HeHacneagCTBEHHOWN N3MEHYMBOCTH n nx
©monornyeckon ponun B 3BOSHOLINK XKMUBOTO.

4. Bug

YMeHune aHannm3npoBaTtb U OUEHWMBATb pasiiMyHble
rMMNoTe3bl NMPOUCXOXOEHUA XKN3HN Ha 3emne.

YMeHue npoBoguTb onucaHne ocoben ogHoro Buaa
no Moponorn4eckoMy Kputeputo.

Pa3Butne cnocobHOCTEN SACHO M TOYHO um3naraTtb
CBOW MbICAN, NOrM4eckn oBOCHOBLIBATb CBOK TOYKY
3peHusi, BOCMPUHMMATb W aHanuanpoBaTb MHEHUS
cobeceqHUKOB, NpM3HaBasi NpaBoO APYroro YerioBeka
Ha NHOE MHeHMe.

YMeHue pgokasblBaTb  POACTBO  YenoBeka U
MIEeKonUTatoLLuX, 0OLLHOCTb n pPaBeHCTBO
YyernoBeYecKmx pac.

5. dkocucrtembl

3HaHMe OCHOBHbIX 3KONOrMYeckMX (DaKTOPOB M UX
BMMSIHUS HA OPraHN3Mbl.

3HaHMe oTNNYUTENbHbIX NPU3HaAaKoOB WNCKYCCTBEHHbIX
coobulects — arpo3KoCcUCTeM.

Mony4yeHne nNpeacTaBreHNst 0 CXEMe 3KOCUCTEMbI Ha
npumepe Guocdepsi.

[emoHcTpauna YMeHUA NOCTaHOBKU uenen
JEeATENbHOCTN, nraHnpoBaHune cobcTBEHHOM
JEeATENbHOCTM ANA OOCTUXKEHUSA NOCTaBMNEHHbIX

uenen, npeaBuaeHNss BO3MOXHbIX pe3ynbTaToB 3TUX
OEeNCTBUN, OpraHmsaumMm CaMOKOHTPONA U OUEHKMU




NOJTY4YEHHbIX PEe3yJibTaTOB.

OO6yyeHne cobnogeHnto npaBun  MNOBeAEHUS B
npupoae, 6epexxHoMy OTHOLLEHUIO K BMonormyeckmm
obbektam  (pacTeHMsIM U KMBOTHBIM U UX
coobuiecTBam) N NX oxpaHe.

Pa3den Xumusi

6. BBegeHue

PackpblTne Bknaga XMMWYECKOW KapTUHblI Mupa B
€[INHYI0 eCTECTBEHHO-HAY4YHYI0 KapTUHY MuUpa.

Xapaktepuctmka XUMUW Kak MNpou3BOAUTENBHON
cunbl obecTtBa.

7. O6wasn n HeopraHu4veckas
XUMUA

YMeHne paTtb onpedenieHne  u - onepupoBaTb

cnegyoowmumMm XUMUYECKNMIN NOHATUAMMN:
«BELLEeCTBO», «XUMUYECKNN ISNEMEHT», «aTomy,
«MOneKyrna, «OTHOCUTENbHbIE aToMHas n
MOSEKYNsipHasi MacCbl», «WUOH», «annoTponusy,
«M30TOMbIY», «XnumMmnyeckas CBA3bY,
«3NEKTPOOTPULATENBHOCTbY, «BarieHTHOCTbY,

«CTeMNeHb OKMUCMNEHMNAY, KMOJSbY, KMOJSIIPHas mMaccay,
«MONSApPHbIN ~ 0O6beM  ras3oobpasHbiX  BELLECTBY,
«BELLeCTBA MOJIEKYNIAPHOTO M HEMOSEKYNSIPHOro
CTPOEHUSI», «pacTBOpbI», «3NEeKTponuT 7
HEe3aNeKTponuTY, «3nNeKTponuTmyeckas
anccounaumsiy, «OKUCIUTENb U BOCCTaHOBUTEIbY,
«OKMUCNEHNE N  BOCCTAHOBMEHWME»,  «CKOPOCTb
XUMUYECKOW peakLmmy, KXXMMN4YeCcKkoe paBHOBECUEY.

dopmynupoBaHMe 3aKOHOB COXPaHEHWs Macchl
BELLeCTB M MNOCTOSHCTBA COCTaBa  BeLLECTB.
YcTaHoBneHMe - MpPUYMHHO-CNELCTBEHHOW  CBS3U
MeXay coAep)KaHMem 3TUX 3aKOHOB U HanncaHuem
XUMUYECKNX POpP- MY U YPaBHEHUN.

PackpblTe  (pmanyeckoro cmbicfia  CUMBOJSIMKM
Mepuoguyeckon Tabnuubl XUMWYECKUX INIEMEHTOB
O.WN.MeHgeneeBa (HOMeEpOB 3nemeHTa, nepuoaa,
rpynnsl) U ycCTaHOBIiEHWE MNPUYNHHO-CIIEACTBEHHON
CBA3MN mMexagy CTPOEHMEM aTtomMa "
3aKOHOMEPHOCTAMU U3MEHEHUS] CBOWCTB 3f1IEMEHTOB
n obpasoBaHHbIX WMMXM BELIECTB B nNepuogax W
rpynnax.

XapaKkTepuctmka anemMeHToB Marbix NepmoaoB Mo mx
NONOXEeHUo B Mepuogunyeckomn cucteme
0.N.MeHpeneesa.

YCcTaHOBNeHNe 3aBUCMMOCTM CBOWCTB  XMMMWYECKUX
BELLECTB OT CTPOEHUSI aTOMOB 06pasyloLWUX KX
XMMUYECKUX 3IEMEHTOB.

XapakTepuctnka BaXXHEWLWMX TUMNOB XUMWUYECKUX
CBA3EM W  OTHOCUTENIbHOCTM 3TOM  TUMOSMOIUW.
OO6bsiCHEHME 3aBMCUMMOCTU CBOWCTB BELLECTB OT UX




COCTaBa N CTpPOEHUA KpUCTannnM4eCknx peLleTok.

XapakTepucTuka cocTaBa, CTPOEHUsi, CBOWCTB,
NONy4YeHns U NPUMEHEHME BaXHENLLUX HEMEeTarnnos.

XapakTtepuctuka cocTaBa, CTPOEHUsl, CBOWCTB,
Nony4YeHns 1 NPUMEHEHNE BaXXHENLLMX MEeTannos.

XapakTepucTmka BaXXHeNLWnX cCoeauHeHn MeTannoB
W HemMeTansioB B Mpupode W  XO3SMCTBEHHOWN
AeATerbHOCTN YenoBeka.

OueHKka BNUSIHUS 3arpsi3HEHUsT OKpYXKaloLlen cpefbl
TSOKENbIMU MeTannamu, coeanHeHnsiMM asoTa, cepbl,
yrnepoga.

OObsAACHEHME CYLIHOCTM XMMUYECKMX MNPOLECCOB.
Knaccudmkauyus XNMUYECKNX peakumin no
pPasnnYHbIM NPU3HaKaMm.

Xapaktepuctmka coctaBa, CTPOEHMs U obLmx
CBOWCTB Ba)XHEWLUMX KNaccoB HeopraHM4eckux
COeUNHEHNN.

dopmynupoBaHMe OCHOBHbLIX MOSIOXKEHUA Teopun
ANEKTPONUTUYECKON AnccounaLmm n xapaktepuctmka
B CBeTe 9TOW Teopunm CBOWCTB OCHOBHbIX KracCcoB
HeopraHM4YeckKnx CoeaNHEHUN.

Mcnonb3oBaHne B y4yebHOM M npodheccnoHanbHom
AeATerIbHOCTU XUMNYECKNUX TEPMUHOB U CUMBOJSTUKM.

HasblBaHMEe W3y4eHHbIX BELLEeCTB Mo TpuBMarbHOM
UM MeXOyHapo4HOW HOMEHKaType U OTpaXeHue
cocTaBa 3TUX COEOUHEHUN C MOMOLLBI0 XUMUYECKUX
dopmyn.

OTpaxeHne XMMUYECKMUX MpOoLEeCcCOB C MOMOLLbBIO
YPaBHEHUN XUMUYECKUX peakuuni.

BbinonHeHMe XMMM4eckoro QKCNnepmMeHTa B MOJIHOM
cOoOoTBEeTCTBUU C NpaBuiiaMn TeEXHNKAU ©e3onacHocTu.

HabntopeHue, domkcupoBaHue " onuncaHue
pe3ynbTaToB NPOBEAEHHOIO 3KCNepUMeHTa.

lMpoBeneHne camMoCTOATENbHONO NoMcka XMMNYeCKomn
nHdopMauum C  UCMOMb3OBaHMEM  PasfiNYHbIX
WCTOYHUNKOB (Hay4HO-NONYNAPHbIX n3gaHumn,
KOMMbIOTEPHbLIX ©a3 AaHHbIX, pecypcoB UHTepHeTa);
NCMNONb30BaHME KOMMbIOTEPHbLIX TEXHOMOrMM Ans
0b6paboTkn 1 nepegadn XMMmM4eckon nHhbopmaumum u
ee npeacTaBneHns B pasfnnyHbIX popmax.

KpuTnyeckass oueHka AOCTOBEPHOCTU XUMUYECKOWN
MHdOpMauuK, nocTynarLwemn n3 pasHblX UICTOYHMKOB.

CobniogeHne npasun 6e3onacHoro obpalleHusi ¢
roprounMm n TOKCUYHBIMU BellecTBaMu,
nabopaTtopHbIM 060pyaOBaHUEM.




8. OpraHmnyeckasa xumums

YMeHve paTtb onpedenieHne U onepupoBaTb
crnenyroLmmMm XUMUYECKUMM NOHATUSMMU:
«YrnepoaHbI ckeneT», «yHKUMOHaNbHas rpynnay,
«U30MEPUNY.

dopmynupoBaHMe OCHOBHbIX MOMOXEHUA Teopuun
XMMMUYECKOrO CTPOEHUS OpPraHNYecKUx CoeguHEHUN U
XapakTepuctmka B CBeTe 9TOM Teopun CBOWCTB
Ba)HEWLWKNX npeacrtaBuTeNnen OCHOBHbLIX KIlaccoB
OpraHNYecknx CoeNHEHUN.

OnucaHne coctaBa W  CBOWCTB  BaXXHEWLLUX
npeacraBuTenemn OpraHn4yeckmnx COeNHEHNN:
yrneBoopoaoB, CNMPTOB, CNOXHbIX 3UPOB, XXMUPOB,
MbIfl, KapOOHOBbLIX KMUCNOT (YKCYCHOW KUCIOThbI),
MOHOCaxapuaos (rmoko3bl), Ancaxapuaos
(caxaposbl), nonucaxapvaos (kpaxmana n
Lennonosbl), aMWHOB, aMWHOKUCNOT, 6enkos,
WUCKYCCTBEHHbIX W  CUHTETUYECKMX  MONMMEpPOB,
MOKOLIMX W YUCTAWMX CPeacTB, TOKCUYECKUX
BELLEeCTB.

HasblBaHMEe W3y4YeHHbIX BeLLEeCcTB Mo TpuBMarbHOM
UM MeXayHapoAHOW HOMEHKNaType W OoTpaXeHue
cocTaBa 3TUX COEOUHEHUA C MOMOLLBI XMMWUYECKUX
dopmyn.

Mcnonb3oBaHne B y4yebHOM M npocdheccnoHanbHom
AeATeNIbHOCTU XUMNYECKNUX TEPMUHOB U CUMBOJSTUKM.

OTpaxeHne XMMWUYECKMUX MpOoLEeCcCOoB C MOMOLLbIO
YPaBHEHUN XMMUYECKUX peakuunm

BbinonHeHMe XMMM4eckoro 9KCnepmnmMmeHTa B MOJIHOM
cooTBeTCTBUU C NpaBuiiaMn TeEXHNKAU ©e3onacHocTu.

HabntopeHue, domkcupoBaHue " onncaHue
pe3ynbTaToB NPOBEAEHHOro aKCNepUMEHTA.

lMpoBeneHne camMoCTOATENbHONO NOMcKa XMMNYECKOMN
nHdopMauum C  UCMONb30OBaHMEM  PasfiNYHbIX
WCTOYHUNKOB (Hay4HO-NONYNAPHbIX n3gaHumn,
KOMMbIOTEPHbLIX ©a3 AaHHbIX, pecypcoB UHTepHeTa);
NCMNONb30BaHME KOMMbIOTEPHbLIX TEXHOMOrMM Ans
06paboTkn 1 Nepegavn XMMMYeCcKon MHdopmMauum n
ee npeacTaBneHns B pasnuyHbix popmax.

KpuTnyeckass oueHka AOCTOBEPHOCTU XUMUYECKOWN
nHdopMauum, NoCTynarLLen U3 pasHbiX NCTOYHUKOB.

CobniogeHne npasun 6e3onacHoro obpalleHusi ¢
roprounMm u TOKCUYHbBIMU BellecTBaMu,
nabopaTtopHbIM 060pyaOBaHUEM.

9. XuMuMA U X13Hb

OGBbACHEHUE XUMUYECKMX SABMNEHMWI, MPOUCXOOSALLMNX B
npupoae, 6bITY U Ha NPOM3BOACTBE.

dopmynupoBaHue npasun GesonacHon paboTbl CO
cpeacTBamm GbITOBOM XUMUN.




OueHka  BIUSHUS  XMMWUYECKOro  3arpsi3HEHUs
OKpyKalollle cpedbl Ha opraHu3M YerioBeka Wu
APYrve XuBble OpraHn3Mbl.

CobniogeHne npaBun  SKOMOTMMYECKM TPamMOTHOro
noBefeHns B OKpyXXatoLlen cpeae.

Pa3den ®u3uka

10. BBepeHue

Pa3Butne cnocobHOCTEN SACHO M TOYHO wm3naraTtb
CBOMW MbICMN, fOrMYeckn 06OCHOBLIBATb CBOK TOYKY
3peHusi, BOCMPUHMMATb W aHannanpoBaTb MHEHUS
cobecegHUKOB, Npu3HaBasa NpaBoO APYroro Yyenoseka
Ha NHOE MHEeHMe.

MpuBeaeHe NpMMEpPOB BRUSIHUS OTKPbLITUIA B OU3MKe
Ha nporpecc B TEXHWKE M TEXHONOMN NPOU3BOACTBA.

11. MexaHuka

11.1. KuHemaTuka

O3HakomneHune co crnocobamu onuvcaHuga
MEXaHMYeCcKoro OBUXEHWUS,, OCHOBHOW 3ajaden
MeXaHUKW.

N3yyeHne  OCHOBHbIX  (DU3NYECKUX  BENUYUH
KMHEMATMKN: NepeMeLLeHNsi, CKOPOCTU, YCKOPEHUS.

HabniogeHne  OTHOCUTENBbHOCTM  MEXaHW4ecKoro
apwxeHns. PopmynupoBaHME 3aKOHa  CIOXEHUSN
CKOpPOCTEWN.

MccnenosaHne paBHOYCKOPEHHOMO MPSAMOSIMHENHOIO
ABWXeHUs (Ha npumepe CBOOOAHOro nNageHus Ten) u
PaBHOMEPHOIrO ABWXEHUS TeNna No OKPYXHOCTM.

MoHMMaHMe  CcMbICla  OCHOBHbIX  (DU3NYECKMX
BEITUYMH, XapaKTepu3yHLLMX paBHOMepHOEe
ABWXKEHMWE Tera Mo OKPY>KHOCTMU.

11.2. AvHamuka

MoHMMaHMe cMbIcna Takux OU3NYECKUX MOoLenewu,
KaKk mMaTepumanbHasa Touka, WUHepuuanbHas cuctema
oTcyeTa.

M3mepeHne maccbl Tena pasnuyHbIMU crocobamu.
N3mepeHune cun B3aumopenctema ten. Bolumncnenue
3HaYeHUs1 YCKOPEHUs TeSl MO U3BECTHbIM 3HAYEeHUSM
AENCTBYIOLLNX CUIT U Macc Ten.

YMeHne pasnuyaTtb cuny TSKeCcTM u Bec Tena.
OOGbsicHeHMEe ” npuBegeHME NPUMEPOB ABMEHUSA
HEBECOMOCTMW.

[MpnmMeHeHne OCHOBHbIX MOHATUIA, (POPMYIT N 3aKOHOB
AVNHaAMUKN K peLLeHunIO 3a4au.

11.3. 3aKOHbI cOXpaHeHUsA B
MeXxaHuKe

OObsiCHEHME pEeaKTMBHOIO ABWXKEHUSI Ha OCHOBE
3aKOHa coxpaHeHusi umnynbca. [NpuMmeHeHne 3akoHa
COXpaHEeHus1 Mnynbca AN BblYUCNEHUS UBMEHEHUN
CKOpoOCTen Ten Npu nx B3aMmoaencTBusXx.

Bbluncnexne pa6OTbI Ccun n N3MEHEeHUNA




KMHETUYECKON QHeprnn Tena.

BbluncneHne noteHuuanbHOW 3HeprMm Ten B
rpaBuTaLMOHHOM More.

XapaKTepI/ICTI/IKa npon3soanTESIbHOCTN MaLUUH W«
asuraTtenemn ¢ NCnofb3oBaHNEM MOHATUS MOLLIHOCTMW.

11.4. MexaHun4yeckue
KonebaHusa u BOJHbI

MpuBeneHne npumepoB konebaTenbHbIX ABMXEHWMN.
WccnepoBaHme 3aBucuMMOCTM nepuoa kKonebaHun
MaTeMaTMYeCKOro MasgTHMKa OT €ro AfIMHbl, MaccChbl U
aMmnnuTyabl konebaHmn. OnpegeneHne yCcKopeHus

cB06OOHOro NageHust ¢ NOMOLLIbKD MaTemaTU4Yeckoro
MadTHUKaA.

HabniogeHne  konebaHmn  3Byvawero  Tena.
MNpvBeaeHVe 3HaYeHUs1 CKOPOCTU PacnpOCTPaHEHUs
3ByKa B pasnu4yHbIX cpeaax.

YMeHne 06bSCHATbL MCMNosb3oBaHWe YrbTpa3Byka B
MeauLMHeE.

12. OcHOBbI MONEKYNAPHON (PU3NKU U TEPMOSUHAMUKMU

12.1. OcHoBbl MKT.
NpeanbHbIN ras

dopmynupoBaHue OCHOBHbIX NONOXEHNI
MONEKYNAPHO-KMHETUYECKON Teopuun. BbinonHeHue
3KCNEePUMEHTOB, cnyxatumx obocHoBaHMeM

MOSEKYNAPHO-KMHETUYECKkon Teopun. HabniogeHune
OpPOYHOBCKOro ABWMXXEHUS U ABfeHus andyauu.

Onpepnenexve napameTpoB BellecTBa B
rasoobpasHOM COCTOSIHAM Ha OCHOBaHUW ypaBHEHUS
COCTOSIHWSA MaeanbHoro rasa.

MpeactaBneHne B Buae rpadmka M30XOPHOrO,
n3obapHOro M  M30TEPMUYECKONO  MPOLECCOB.
BbluncneHne cpegHenm  KMHETUYECKOW  SHEeprum
TENSOBOrO0  OBWXKEHUSI MOJEKYnn MO  WN3BECTHOM
TemnepaType BeLlecTBa.

N3mepeHune BnaxxHOCTU Bo3ayxa.

12.2. OcHOBbI
TepMOANHAMUKU

OKCNepUMEHTanbHOe  MUCCnegoBaHMe  TEensoBbIX
CBOWCTB BellecTBa.

Pacyetr konuyectBa TennoTtbl, HeobxoguMMoro Ans
OCyLLECTBNEHUS MpoLiecca npeBpalleHns BellecTsa
13 OOHOr0 arperaTHOro COCTOSIHMA B ApYroe.

PacyeT Wn3MeHeHUs1 BHYTPEHHENW 3Heprum Ternl,
paboTbl M nepedaHHOro KonuyectBa TensioTbl Ha
OCHOBaHWW NepBOro 3akoHa TepMOANHAMUKN.

ObbsicHeHne NPUHUMNOB nencTems TennoBbIX
MaLUnH.

12.3. ArperaTHble
cocTosiHuA U ha3oBble
nepexoabl

OnucblBaTb, onpeaensitb M OOBACHATb C TOYKU
3peHust MOTEKyNsSAPHOW Teopuu npouecchl
M3MEHEHMS1 arperaTHbIX COCTOSIHU/A  BELUEeCTBa:
ncnapeHs U KoHAEeHCaUuUW, KUNeHWsi, NnaeneHus u




Kpuctannm3auumn.

OObACHATL TaKMe NOHATUA N PUNYECKNE BESNTUYMHDI,
Kak: HacCbILLEeHHbIN nap, abcontoTHas n
OTHOCUTENbHAA BNaXXHOCTU BO34yxa, TOYKa pPOCHI,
yaenbHass Tennota napoobpasoBaHus, YyaernbHas
TennoTa KoHOeHcauuu, yaenbHas TennoTa
nnaBneHus BeLlecTBa; Ucrnornb3oBaTb 00603Ha4YeHUs
PU3MYECKUX BEMUYUH U eONHULUbI  PU3NYECKNX
BenuyuH B CIU.

PaccunTbiBaTb KONMMYECTBO TENNOTbl, HeobGxoaumoe
ANs nnaeneHus (MNvM KpuUcTannusauuu) BeLLecTBa,
napoobpasoBaHus (MM KOHAEHcauuW) BeLLEeCTBa;
paccunTbiBaTb yAernbHyl0 TEnnoTy nnaBfeHus wu
yAenbHyo TennoTy napoobpasoBaHus.

OnucbiBaTtb CTPYKTYpY TBEPAbIX Ten,
XapakTepu3oBaTb  KpUcTannuMyeckue Tena, WX
0COBEHHOCTH 7 CBOWCTBA: aHM30TpONuIo,

nonMMopdun3m, U30TPOMKIO.

13. OCHOBbI 3NEKTPOANHAMUKMU

13.1. dnekTpu4yeckoe none

BbluMcneHne cun B3aMMOOEWCTBUSI  TOYEYHbIX
3EeKTPUYECKNX 3apsaoB.

Bbluncnexune HanpsAa>XeHHOCTU n noTeHunana
ANIEeKTpU4eCKoro nonsd OoaHOro n HECKOJIbKMX
TOYEYHbIX 3apAaoB.

N3mepeHne pasHOCTV NOTeHUMarnos.

an/IBeD,eHI/Ie npuMepoB NpPpoBOAHUKOB, ANIJTIEKTPUKOB
N KOHOEHCATOPOB.

HabntogeHue ABMEHNA 3neKTpocTaTn4eckom
WHOYKUMWN W SIBMEHMA Nonspu3aumm OUManekTpuka,
Haxo4sLLEerocs B afieKkTpPUYECKoM rnone.

13.2. 3aKOHbI NOCTOAHHOIO
TOKa

N3mepeHne  MOLLHOCTM  3NEKTPUYECKOro  TOKa.
N3mepeHne JOC wn BHyTpEHHEro ConpoTUBIEHUS
NCTOYHMKA TOKa.

C6op W MuCNblTaHWe 3NEeKTPUYEeCKUX Lenen c
Pasfn4YyHbIM COEAMHEHMEM MPOBOAHWUKOB, pacyeT WX
napameTpoB.

13.3. MarHuuTHOe none

HabniogeHne penctBuss  MarHUTHOrO Monisg  Ha
NPOBOAHUK C TOKOM, KAPTUHOK MarHUTHbIX MNOSEN.

dopmynupoBaHue npaBuna  NeBOW  pyku  AOnS
onpeaeneHus HanpasneHnsa cunbl Amnepa.

13.4. dneKkTpomarHuTHas
MHAYKUUSA

BbluncneHne cun, OencTBYOWMX Ha NPOBOAHUK C
TOKOM B MarHMTHOM Mofie, OB6bSCHEHMEe npuHUuna
OEenCTBUS anekTpoasuraTens.

WccnepoBaHuve ABneHnsa 3NeKTPOMarHUTHOWM
NHOYKUMW.




14. BonHoBaA onTuka

Habniopenune ocumnnorpamm rapMOHNYECKMX
KonebaHun cunbl ToKa B Lienu.

OO6bsiCHEHME npeBpalleHnst 3HEPrMM B mnaeanbHOM
KonebaTenbHOM KOHTYpE.

M3yyeHne ycTtpouctBa W npuHUUMNa LOeNCTBUSA
TpaHcopmaTopa.

AHanuM3 CcxeMbl nepedayn InNeKTPOIHeprun Ha
OonbLUMe pacCTOAHUA.

MNpuBegeHve  nNpUMepoB  BMOOB  PafMOCBA3W.
3HaAKOMCTBO C YCTPOMUCTBaMU, BXOASALLMMU B CUCTEMY
paanoCBs3n.

ObcyxgeHne  ocobeHHOCTeEn  pacnpocTpaHeHust
paaVoBOIH.

MpumeHeHne Ha npakTUKe 3aKOHOB OTPaXeHus wu
npenomMmneHuss ceeta npu  pelleHun  3ajad.
HabniogeHne aBneHus gudpakumm v gmcnepcum
cBeTa.

YMmeHune CTPpOUTb M306pa)KeHI/IFI npegmeToB,
faBaemble nWH3amu. PacyeT ontuyeckon Ccunbl
JINH3bI.

15. CTpoeHue u passutue
BceneHHOMN

O6bsicHeHne mogenu pacupsiowenca BeceneHHon.

HabniopeHne 3Bes3q, JlyHbl M nnaHeT B Teneckon.
HabntogeHne CcomnHeYHbIX NATEH € MOMOLLUbIO
Teneckona.

7. ONMUCAHUE YYEBHO-METOANYECKOIO U MATEPUAJIbHO-
TEXHUWYECKOIO OBECMNEYEHUSA OBPA3OBATENBHON OEATENIBHOCTHU

7.1. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHue
Peanunzauusa nporpammbl AuCUMNNHBLI «ECTecTBO3HaHMe» TpebyeT Hanuums
kabuHeTa eCTeCTBO3HaHUSA C JOCTYNOM B NHTepHeT.

O6opynoBaHune kabuHeTa:

— Habop oeMOHCTpaunoHHOro obopyaoBaHus (HOyTOyk HP; akpaH; npoekTop
Toshiba; Tenesnsop Elenberg);
— muKpockon bnonam-P118 wrt.; mukpockon MBC 8 wT.;

— Kposivka ckenet 1 WwrT.;

— MUKponpenapaTtbl 34 WT.; BNaxHble npenapaTtbl 7 WT.;
—  KONNEKUWOHHbIN dooHA HacekoMbix 500 BUAOB; KOMNEKLMOHHbIN OOHA

NO3BOHOYHbIX — 20 BUaOB

lMporpammHoe obecneveHme:
— Microsoft Office Professional Plus 2010 Russian Academic OPEN | License No

Level.

— Microsoft Windows 10 Professional
— Mozilla Firefox https://www.mozilla.org/ru/about/leqgal/terms/firefox/

— STDU Viewer version 1.6.2.0 http://stdu-viewer.ru/.
— 7-Zip Ilnuensuna becnnatHo (GPL) https://www.7-zip.org/license.ixt.



https://www.mozilla.org/ru/about/legal/terms/firefox/
http://stdu-viewer.ru/
https://www.7-zip.org/license.txt

— Dr. Web Enterprise Security Suite.
Ayantopus yKOMMnekToBaHa cneunannampoBaHHon mebenbto.

7.2. WHdopmaumoHHoe obecnevyeHne obyveHus

NMepeyeHb  Yy4YeOHbIX u3aaHun, UHTepHeT-pecypcoB,  AOMNONHUTENbHOWU
nutepatypbl

B 6ubnuoteydHbin poHa BXoaAaT yvyebHUKKM, y4ebHO-MeToauyeckme KOMMMEKTbl
(YMK), obecneunBatolime ocBoeHne y4ebHOM AucunnnunHbel «EcTecTBo3HaHMEY,
PEKOMEHAOBAHHbIE UMW AOMNYyLWEHHble ANS WUCMONb30BaHMUs B NpodeccMOoHanbHbIX
obpasoBaTenbHbIX OpraHu3auusx, peanuaylowmx obpasoBaTenbHyld MNporpamMmmy
cpenHero obuero obpasoBaHus B npegenax ocsoeHuns OMNOI CrO Ha 6a3e 0OCHOBHOIO
obuiero obpasoBaHus.

BubnmnoteyHbin ooHa MOXeT ObiTb LOMOMHEH (PUBNYECKUMU SHLMKITONEANAMM,
aTnacamu, CrioBapsMu, CrnpaBOYHMKaMW MO U3nKe, XUMUK, BGUONOrnmM, Hay4yHoOW u
Hay4YHO-NONYNSIPHON NUTEPATYPON €CTECTBEHHO-HAYYHOI0 COAEPXKaHNA.

PekomeHaoyemas nuTtepaTypa:

Ona obyyatowmxca

1. buonorma  10-11.  YrnybrneHHbIn  ypoBeHb: Y4ebHUK And  yyalmxcs
obweobpasoBaTenbHbiX yupexaeHun / J1.B. Boicoukas, .M. Obimwny, A.O. PyBUHCKUIA;
nog pea. B.K. WymHoro, I'.A. Abimwny. — M.: MNpoceeweHne, 2018. — 368 c.

2. lNabpuenaH O.C. Xumumsa. 10 knacc. basoBbin ypoBeHb: y4ebHuk / O.C.
[abpuensH. — 2-e u3g., ctepeoTun, nepepab. — 7-e nsgaHune, crepeotunHoe. — M.:
Hpoda, 2018. — 192 c.

3. NabpuensH O.C. Xumwna. baszosbit ypoBeHb. 11 knacc: y4ebHuk / O.C.
MabpuensH. — 6-e nsgaHue, ctepeotunHoe. — M. : [Ipoda, 2018. — 224 c.

4. EctectBo3HaHue: 10 knacc : [12+] / H.C.TllypblweBa, W.B. PasymoBckas,
M.A. BuHHuk n gp. ; nog pea. W.B. Pasymosckon. — Mockea : duamatnut, 2018. — 384
C. ; nn. — Pexum aoctyna: no nognucke. -
URL: http://biblioclub.ru/index.php?page=book&id=485238 (aata obpalueHus:
05.07.22) — ISBN 978-5-9221-1751-7. — TeKCT : aNEeKTPOHHbIN.

5. MaknweB I.A. ®usmka. 10 knacc: y4yebHuk ana obueobpasoBaTenbHbIX
opraHuMsauun C MNpPUNOXeHMEM Ha 3NEKTPOHHOM HocuTesne: 6a30Bblin U NPOUITBHBIN
ypoBHu / I'.A. Makuwes, 6.6. byxoBues, H.H. Cotckun; nog pea. H.A. MNapdeHTbeBON.
— M. : MNpoceeweHne, 2018 . — 416 c.

6. Maknwes [.A. ®usmka. 11 knacc: y4yebHuk ana obueobpasoBaTenbHbIX
opraHuMsauun C NpPUNOXeHMEM Ha 3NEKTPOHHOM HocuTesne: 6a30Bbii U NPOUITBHBIN
ypoBHu / I'.A. Makuwes, b5.6. Byxosues, B.M. Yapyrun; nog pea. H.A. MNapdeHTbeBON.
— 23-e u3g. — M.: MNpoceeluenmne, 2018. — 399 c.

[na npenogasatenen

1. KameHckmun A.A. Buonorua. Obwaa Guonorusa. 10-11 knaccel: yd4ebHuk / AA.
KameHckun, E.A. KpukcyHos, B.B. lNaceyHuk. — 3-e u3g., ctepeotmn. — M.: [poda,
2018. — 368 c.

2. KacbaHoB B.A. ®usmka. 10 knacc: y4ebHuk gnsa obuweobpasoBaTtenbHbIX
yupexaeHun / B.A. KacbsiHoB. — M. : [Ipodha, 2019. — 416 c.

3. KacbsiHoB B.A. ®usuka. 11 «knacc. bas3oBbii  ypoBeHb: Yy4ebHUK Ons
obuieobpasoBaTenbHbix yupexaeHun / B.A. KacbsiHoB. — M.: [Jpodba, 2019. — 288 c.


http://biblioclub.ru/index.php?page=book&id=485238

4. MetpoBa, E.B. JlabopaTopHbIn nNpakTUKymMm MO eCTecTBO3HaHWUO : y4ebHoe
nocobwue : [12+] / E.B. lNeTtpoBa, M.B. ConognxmHa ; MMHNUCTEPCTBO HayKn U BbICLLETO

obpasoBaHus Poccuinckon depepauyuu, MockoBckum negarormyeckmi
rocygapctBeHHbln  yHuBepcuteT. — MockBa :  MoOCKOBCKMW  negarornyeckui
rocygapcTtBeHHbli yHuBepcuteT (MIIY), 2019. — 156 c. : cxem., Tabn., un. — Pexum
goctyna: no noanucke. -
URL: http://biblioclub.ru/index.php?page=book&id=563631 (gata obpalleHus:

05.07.22). — bubnuorp. B kH. — ISBN 978-5-4263-0736-0. — TeKCT : 3N1IEKTPOHHbIMN.

5. Xumunsa. 10 knacc. YrnybrneHHbln ypoBeHb: y4ebHuk / EpemunH B.B., KysbmeHko
H.E., Tepenun B.WN. u gp.; nog pea. JlyHuHa B.B. — 6-e u3a., nepepab. — M.: [poda,
2018. — 446 c.

MHdopmaunoHHbIe 3anekTpoHHO-06pasoBaTenbHble pecypcehbl
(MHTepHeT-pecypchl)

1. EctectBo3HaHue: 10 knacc : [12+] / H. C.lypbiwesa, W.B.PasymoBckas,
M. A. BuHHuk u gp. ; nog pen. W. B. Pasymosckon. — Mockea : duamatnuT, 2018. — 384
C. : un. — Pexum goctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=485238 (mata obpawieHunsa: 05.07.22). —
ISBN 978-5-9221-1751-7. — TeKCT : 9NEeKTPOHHbIN.



http://biblioclub.ru/index.php?page=book&id=563631
https://biblioclub.ru/index.php?page=book&id=485238

