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1. NOACHUTEJNIbHAA 3ANMUCKA

Mporpamma ob6weobpasoBaTenbHON y4ebHOM AucumnnmHbl « ECTecTBo3HaHME»
npegHasHayeHa Ansi udyyvyeHuss B obpasoBaTesnbHbIX OpraHusauusix, peanmnsyroLlmx
obpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpasoBaHus B npegenax 0CBOEHUS
OCHOBHOW npocdeccnoHansHon obpasoBaTenbHon nporpammbl CIMO (OMMOM CMO) Ha
6a3e ocHOBHOro obuiero ob6pasoBaHnsa Npu NOAroTOBKE CNeLnanmucToB CPeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuero
obpas3oBaHus, NpeabsaBnAeMblX K CTPYKType, COAEpXaHUIo U pesdyrnbTaTaM OCBOEHUS
y4yebHON OMCUMNANHDI.

C y4yeTOoM npuMepHOn nporpammbl  obuieobpasoBaTenbHOM  y4ebHOM
ancunnnuHel  «EctecTtBo3HaHme»  ona npodpeccrmoHanbHbiX  06pasoBaTenbHbIX
opraHusauun, pekomeHgoBaHHoM defeparnbHbIM  OCY4apCTBEHHBIM  aBTOHOMHbBIM
yupexgeHnem «®defepanbHbli MHCTUTYT pa3suTtusa obpasoBaHus» (PrAy «dPO») B
KadecTBe NPUMepHOM nporpamMmbl ONS peanusauum OCHOBHOW MpodeccruoHaribHom
obpasoBartenbHon nporpammbl CINO Ha ©ase ocHoBHOro obuiero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasoBaHus.

«EcTecTtBo3HaHMe», B cooTBETCTBMM C PekomeHgaumsiMm Mo opraHusaumm
nonyyeHnsi cpegHero obuiero obpasoBaHnsa B npegenax ocBoeHUss obpa3oBaTenbHbIX
nporpamMmm cpegHero npodpeccrmoHanbHoro obpasoBaHus Ha 6ase OCHOBHOro obuiero
obpasoBaHng C  y4yeToM TpeboBaHun deneparnbHbIx rocyaapCTBEHHbIX
obpasoBaTenbHbIX CTaHAapTOB M nonyyaemon npodeccum wnu  cneumanbHOCTU
cpeaHero npodeccuoHanbHoOro obpasoBaHus (nucemo HenaptameHTa
rocygapCTBeHHOM NONMUTUKM B cpepe noarotoBkm paboumx kagpos un  AMNO
MwuHoGpHaykn Poccum ot 17.03.2015 Ne 06-259).

CopepxaHue nporpaMmmbl «ECTECTBO3HaHME» HanNpaBfeHO Ha AOCTUMXKEHUe
cnegylowmx uenen:

— CchOopMMPOBAHHOCTb OCHOB L€NTOCTHOM Hay4YHOWN KapTUHbI MUPa;

— dopMMpoBaHMe NOHMMaHUsi B3aMMOCBSI3M 1 B3aMO3aBUCUMOCTUN €CTECTBEHHbIX
HayK; CCOPMMPOBAHHOCTL MOHUMAHUA BIIMSHUA €CTECTBEHHbIX HayK Ha
OKpY>KaloLyl cpedy, 9SKOHOMUYECKYH), TEeXHONOrMYEeCcKyl, coumanbHyl U
3TNYECKYHO cchepbl AEATENbHOCTU YENOBEKA;

— CcO3JaHue  ycrnoBuMM  ONsi pas3BUTUSE  HaBbIKOB  y4eOHOW,  NPOEKTHO-
nccnenoBaTesnibCkOM, TBOPYECKOW AesTEeNbHOCTM, MOTMBaUUK O0yYaloLmMXcs K
CamMopa3BUTUIO;

— ChOpMUPOBAHHOCTL YMEHWA aHanu3npoBaTb, OLEHMBATb, MNPOBEPSATb Ha
AOCTOBEPHOCTb 1 0606LWaTh Hay4YHY MHpOPMaLNIO;

— CcGOpPMUPOBAHHOCTb HaBblkOB 6e3onacHon paboTbl BO BpeEMSI MPOEKTHO-
NCCneaoBaTeNbCKOM N 3KCMEPUMEHTANbHOM OEATENBHOCTU, NPU UCNOSTb30BaHUM
nabopaTtopHoro obopyaoBaHus.



B nporpammy BKMOYEHbl KOMMETEHUMU, Heobxoaumble AN KayeCTBEHHOro
OCBOEHNSA OCHOBHOWN NpodeccunoHanbHon obpasoBartensHon nporpammbel CMNO Ha 6ase
OCHOBHOro obulero obpasoBaHus ¢ nonyyvyeHnem cpegHero obuiero obpasoBaHus —
nporpaMmmbl NOAroTOBKK crieumanucToB cpeaHero 3seHa (MMNCC3):

Koa CopepxaTernibHas YacTb KOMNeTeHLUUH
KOMMneTeHuuu
OK 04 PaboTtaTtb B KOornnekTmnee " KomaHge, 3 PEKTUBHO
B3aMMOAENCTBOBAaTb C  KONferamu, pPyKOBOACTBOM, KIIMEHTaMMU
OK 07 CopencrteoBaTtb COXpaHeHUIo OKpy>xatoLen cpepnpbl,
pecypcocbepexeHunto, 3pdPekTMBHO AENCTBOBaTb B Ype3BblHaNHbIX
cUTyaumsax
2. OBLUAA XAPAKTEPUCTUKA YYEBHOW OUCLUMUNIIUHBI
EcTtecTBO3HaHMEe — Hayka O SBfeHUsIX M 3akoHax npupogbl. CoBpemMeHHoe

€CTECTBO3HaHME BKITHOYAET MHOXECTBO €CTECTBEHHO-HAy4HbIX OTpacnen, M3 KOTopbIX
Hanbonee BaXkHbIMU ABMSAOTCA Puamka, xumma n buonormsi. OHO OxXBaTbIBAET LLUMPOKNIA
CMEKTP BOMPOCOB O pa3HOOOpa3sHbiX CBOMCTBAxX OOBLEKTOB MpUpOAbl, KOTOPbIE MOXHO
paccmaTpuBaTth Kak equHoe Lenoe.

EcTecTBEHHO-Hay4Hble 3HAHWUS,, OCHOBAHHbIE HA HUX TEXHONOMMU QOPMUPYIOT
HOBbIN 0bpa3 *n3HU. BbicOkoOOpa3oBaHHbLIN YEeNoBEK HE MOXET ANCTaHUMPOBATLCS OT
dyHOAaMEHTanNbHbIX 3HaHMA 00 OKpyXallemM MUpe, HEe PUCKYys OKal3aTbCs
becnomouwHbiIM B npodpeccmoHanbHoOM gedatenbHocTu. Jliloboe nepcnekTuBHoe
HanpaBneHne OeATENbHOCTU YenoBeka MNpsiMO UMM KOCBEHHO CBSI3aHO C  HOBOW
mMaTepuanbHon 6a3on U HOBBIMW TEXHONOIMSMMU, U 3HAHWE UX E€CTECTBEHHO-Hay4HOW
CYLLIHOCTM — 3aKOH ycrnexa.

EcTtecTBO3HaHMEe — HeoTbeMfieMasd cocTaBnsawwas KynbTypbl: onpegenss
MMUPOBO33PEHNE YENOBEKA, OHO MNPOHMKAET W B TryMaHUTapHyw cdepy, M B
o0LLeCTBEHHYIO XKU3Hb. PaumoHanbHbIn €CTECTBEHHO-HaYyYHbIN meTon,

ChOpPMMPOBABLLMIACA B pamMKax €CTECTBEHHbIX HayK, obpasyeT eCTeCTBEHHO-Hay4HYyto
KapTUHY Mupa, Hekoe obpasHo-cmnocodckoe 0600LLEeHEe HAayYHbIX 3HAHUM.

OcHoBY ecTecTBO3HaHUs npeactaenseT @usMka — Hayka O npupoge,
n3yyarwwas Hanbonee BaXKHble sIBMEHUSA, 3aKOHbl U CBOWMCTBA MaTepuansHoro mumpa. B
om3MKke YyCTaHaBNUBAKOTCA YHWMBEPCAalbHble 3aKOHbl, CnpaBedsIMBOCTb KOTOPbIX
noaTBepXaaeTcsl He TONbKO B 3eMHbIX YCMOBUSIX U B OKOSTO3EMHbIX MPOCTPaHCTBax, HO
n BO Bcen BceneHHon. B aTOoM 3aknioyaeTcs OAWH U3 CyLLECTBEHHbLIX MPU3HAKOB
PU3NKN Kak dyHaameHTanbHoM Haykn. Pusmka 3aHumaeT ocoboe MecTo cpean
€CTEeCTBEHHbIX HayK, NO3TOMY ee NPUHATO cYnTaTb NIMAEPOM €CTECTBO3HaHMS.

EcTecTBO3HaHME KaK Hayka O SABMEHUSIX U 3aKOHaX MpUpoabl BKMOYaeT Takke
OZHY U3 BaXXHEMNLLMX oTpacnen — XMMuIo.

Xnmma — Hayka O BellecTBax, UX COCTaBe, CTPOEHUKU, CBOMCTBaX, npoueccax
npeBpaLleHnsi, NCNosib30BaHNUM 3aKOHOB XMMUUK B MPaKTUYECKON OeATeNnbHOCTU Nioaen,
B CO34aHNN HOBbIX MaTepunaros.

Buonorns — coctaBHasi 4acTb €CTeCTBO3HaHMsA. OTO Hayka O >XXMBOW npupoae.
OHa n3y4vaeT pacTUTENbHbIN, XNBOTHBLIN MUP N YeNoBeKa, NCNONb3Ys Kak COBCTBEHHbIE
MeTOAbl, TaK U MeToAdbl APYrMX HayK, B YACTHOCTU (PU3MKU, XUMUM U MaTEMATUKU:
HabnogeHns, 3KCNepPUMEHTBI, UCCIeAoBaHUA C MOMOLLLIO CBETOBOIO U 3NEKTPOHHOIo




MUKpocKona, o06paboTKy CTaTUCTUYECKMX [aHHbIX MeTogamMu  MaTtemMaTU4ecKon
CTaTUCTUKN U ap. buonorna BbIABNSET 3aKOHOMEPHOCTU, NPUCYLLME XMU3HU BO BCEX €€
NPOSsIBNEHUNAX, B TOM ymcne obmeH BeLeCTB, POCT, pa3MHOXEHWE, HACNeACTBEHHOCTb,
N3MEHYNBOCTb, SBOSOLMIO N Op.

B npodeccnoHanbHbix 0bpasoBaTeNibHbIX  OpraHM3auusix, peanuaylolmx
obpasoBaTenbHy0 Nporpammy cpefHero obuwero obpasoBaHus B npegerniax 0CBOEHUS
Onorn CMNoO Ha 6a3e ocHOBHOro obuiero obpasoBaHUs, U3y4yaeTcss UHTErpMpoBaHHas
yyebHaa gucumnnuHa «EcTtecTBo3HaHMe», BKMyarwowas Tpyu pasgena, obnagawowme
OTHOCUTENBbHON CaMOCTOSTENbHOCTBIO U LIEMOCTHOCTbI0 —  «Pusmkay, «Xnmusay,
«Bbrnonormay — 4TO He HapywaeT npPuMBbLIYHYO JIOTMKY €CTECTBEHHO-HAY4YHOro
o6pa3oBaHNs CTYAEHTOB.

Mpn ocBoenun npoceccunn CIMO wun cneumanbHocten CIO coumanbHo-
9KOHOMUYECKOrO W TFyMaHUTapHOro npodunen npogeccmoHanbHoro obpasoBaHus
€CTecTBO3HaHMe nsy4vaetcs Ha 6asoBom ypoBHe ®I'OC cpeaHero obuero obpasoBaHus
C y4eToM cneundmrkm ocsanBaemon npodeccum unm cneumansHOCTy.

B npouecce peanusaunn cogepxaHus y4ebHon gucunnnnHel « EcTecTBo3HaHne»
3HAYMMO u3yveHue pasgena «Pusnka», KOTOPbIA BHOCUT CYLLECTBEHHbLIA BkNag B
cucTeMy 3HaHMn 06 okpyxxatowemM Mupe. DTOT pasgen sABnseTcss cMcteMmoobpasyowmm
AN Apyrnx pasgenoB ydebHOM ANCUMNIIMHBI, MOCKOMNbKY OU3NYECKME 3aKOHbI Nexar B
OCHOBE COAepXXaHNs KypCoB XMMUKU 1 Buororuu.

Mpn mn3yyeHmm yvebHoro maTepmana no xvmmum m Guonornnm uenecoobpasHo
aKUueHTUpOoBaTb BHUMaHWE OOy4aloLNXCHA Ha KU3HEHHO BaXXHbIX 0OBbeKTax npupoabl u
opraHuame 4enoseka. 3To ruapocdepa, aTmocepa u 6buocdepa, KoTOpble
paccMaTpmuBalOTCH C TOYKU 3PEHUS XMMUYECKUX COCTaBOB M CBOWCTB, UX 3HAYeHUs Ons
XN3HEeOeATEeNbHOCTM nogen, 3TO coAdep)XaHue, OCBellalollee poSib  BaKHENLUX
XUMUYECKNX ONEMEHTOB B OpraHu3Me 4ernoBeka, BOMPOCbl OXpaHbl 340pPOBbA,
npodmnakTukn 3aboneBaHnin U BpeOHbIX NPUBbIYEK, NOCMEACTBUA U3MEHEHMS cpeabl
0buTaHuA YenoBeka A51s YenoBeyeckon LuBmnnun3saunm.

3amMeTHOe MeCTO B coaepXaHum y4yebHOW AUCUMUNIIMHBLI 3aHUMaeT YYebHbIN
mMaTepuar, He TONbKO (OPMUPYIOLLMA E€CTECTBEHHO-HAYYHYIO KapTUHY Mupa Yy
CTYOEHTOB, HO W pPacCKpbIBAKOLWMIA MNpPaKTU4YECKOEe 3Ha4YeHne eCTeCTBEHHO-HayYHbIX
3HaHUN BO BCex cdepax XuW3HM COBpPEMEHHOro obuiectBa, B TOM u4ucne B
ryMaHutTapHon cepe.

B uenom y4ebHas gucumnnumHa «ECTeCTBO3HaHME», B COAEPXKAHUWM KOTOPOW
BEAYLMM KOMMOHEHTOM SIBMISIIOTCA Hay4Hble 3HAHWSA M HayYHble MeTOAbl MO3HaHWS,
no3BonsieT chopMnpoBaTb Y 0OYHaKOLNXCHA LENTOCTHYI0 eCTECTBEHHO-HAYYHYIO KapTUHY
Mupa, npobyauTb Yy HUX 3MOLMOHANbHO-LEHHOCTHOE OTHOLIEHME K W3y4yaeMoMmy
mMaTepuany, roToBHOCTb K BbIOOpY OENCTBUI ONpeaesieHHON HanpaBfeHHOCTU, yMeHne
KPUTUYECKN OLEHNBATL CBOW N YyXXne OeNCTBUS N NOCTYMKW.

WHTerpupoBaHHoe copaepxaHue yyebHom ANCUUNINHBI nossonseTr
npenogaBaTtenaMm U3NKK, XMMUU N OMOMOrMM COBMECTHO OpPraHu3oBaTb W3yveHue
€CTeCTBO3HaHUS, UCMOMb3ys UMEKLWMEeCcs YacTHble MeTOAWKM NpenofaBaHusd
npegmerTa.



3. OMUCAHUE MECTA YYEBHON OAUCLUUNMIINHbI B YYEEHOM NMNAHE

YyebHasa aucuunnuHa «EctecTtBo3HaHMe» saBnsieTcsl y4ebHbIM nNpegMeToM Mo
BblOOpy K3 obsizaTenbHon npegmeTHonM obnactu «EctecTtBeHHble Haykuy PrOC
cpenHero obuiero obpasoBaHus.

YyebHaga gucumnnumHa «EctecTtBo3HaHne» nsyvaetca B obuieobpaszoBaTesibHOM
uukne yyebHoro nnana OOl CMNO Ha 6as3e ocHoBHOro obuiero obpasoBaHusa C
nony4eHnem cpegHero obwero obpasosanus MIMCC3.

B y4ebHbix nnaHax MMCC3 mecto y4ebHOM gmucumninHbl « ECTecTBO3HAHNE» —
B cocTaBe 6a30Bbix 06LeobpasoBaTenbHbIX Y4EOHbBIX ANCUMNIIMH ONS cneuManbHOCTH
CMNO rymanuTapHoro npocunsa npogeccrmoHanbHoro obpasoBaHus.

4. PE3YJNIbTATbl OCBOEHUA YYEBHOWU OUCLIUIMJINHBI

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

JINYHOCTHBIX:

— COPMMPOBAHHOCTb  MWPOBO33PEHUS, COOTBETCTBYHOLLEIO  COBPEMEHHOMY
YPOBHIO PasBUTUS HaYKM U OBLLECTBEHHOW MPAKTMKW, OCHOBAHHOIO Ha Auanore
KynbTyp, a Takke pasnnyHbix ¢OpM OOLLECTBEHHONO CO3HAHUSA, OCO3HaHWE
CBOEro Mecrta B NosiMKyfbTYPHOM MUPE;

— TOTOBHOCTb U CNOCOOHOCTbL K 06pa3oBaHunio, B TOM YMcrie caMoobpasoBaHuio, Ha
NPOTSXKEHUM BCEW  KWU3HW; CO3HATENIbHOE OTHOLLUEHWE K HEMNpPepbIBHOMY
obpas3oBaHMI0 KaK YCOBUIO YyCrewHon npodeccnoHanbHon U obLecTBeHHOM
AeATenbHOCTY;

— TMPUHATME N peanusauuio LEeHHOCTEN 340poBOro u 6esonacHoro obpasa XXusHu,
noTpebHOCTN B PM3MYECKOM CaMOCOBEPLUEHCTBOBAHUMW, 3aHATUSX CMOPTUBHO-
0340pPOBUTENBHON AEATENBHOCTLIO, HEMPUATUE BPEOHbLIX MPUBBLIYEK: KYPEHUS,
ynoTpebneHnst ankoronsi, HAPKOTUKOB;

— Cc(hOpMMPOBAHHOCTbL  SKOMOIMMYECKOr0  MbILUMIEHUS], MOHUMaHUA  BIIUSIHUS
coumnanbHO-3KOHOMUYECKUX NPOLECCOB Ha COCTOSIHME NPUPOAHOM U CoLMarnbHOM
cpenpbl; NpuobpeTeHmne onbiTa 3KONOro-HanpaBreHHON OEATENBHOCTY;

MeTanpeaMeTHbIX:

— YMEHMe CamMoCTOATENbHO ONpeaenaTb Lenu 4esTenbHOCTU U COCTaBMNATb NiaHbl
AEATENbHOCTM;  CaMOCTOATENIbHO  OCYLLECTBMATb,  KOHTPONMPOBaTb U
KOPpPEKTUPOBaTb OEATENbHOCTb, UCMNOMb30BaTb BCE BO3MOXHble pecypcbl Ans
AOCTWXKEHUS1 MOCTaBfEHHbIX Lenen v peanu3aumm NnaHoB OeATENbHOCTY;
BblOMpaTh ycnelHble cTpaTernm B pasfnyHbiX CUTyaumUsX;

—  YMeHMe nNpoayKTMBHO 0o6LaTbCA U B3aUMOAENCTBOBATb B NPOLECCE COBMECTHOM
AEATEeNbHOCTU, Yy4YUTbIBaTb MO3MUMM  OPYrMX  YYaCTHUKOB  OEATENbHOCTMH,
3P PEKTMBHO paspeLlaTb KOHUKTbI;

— BrageHve HaBblkaMuM  MNO3HaBaTenbHOW,  y4ebHO-uccrnenoBaTeNnbCKONn U
NPOEKTHON AEeATENbHOCTM, HaBblkaMWn paspelueHus npobnem; cnocobHOCTb n
rOTOBHOCTb K CaMOCTOSTENIbHOMY MOUCKY METOOOB pPEeLUeHUsA MpakTU4eCcKux
3agad, NPUMEHEHNIO PasNNYHbIX METOAOB NO3HAHUS;

— TOTOBHOCTb WM  CMOCOBHOCTb K  CaMOCTOATENbHOW  MHE(OPMaLMOHHO-
no3HaeaTerlbHOW OeATENbHOCTH, BNageHne HaBblkaMn Nosly4eHns Heobxoammon



WHOpMaUUM K13 crnosapen pasHblX TUMOB, YMEHUEe OPUEHTUPOBATLCA B
pasnU4YHbiX  UCTOMHMKaX  WHopmauum, KpUTUYECKM  oueHuBatb U
WHTEepnpeTMpoBaTb MHAOPMAUUIO, MOMyYaeMyto U3 pasnmnyHbIX NUCTOYHUKOB;
yMeHMe WCnonb3oBaTb CcpeactBa MHEMOPMALMOHHBIX W KOMMYHUKaLMOHHbIX
TexHonormn (panee - WKT) B pelleHuMM KOrHUTUBHBLIX, KOMMYHUKATUBHbIX W
OpraHn3aumnoHHbIX 3agav c cobniogeHmeM TpeboBaHM 3ProHOMUKWM, TEXHUKM
6Ge3onacHoCTH, rUrMeHbl, pecypcocbepexeHusi, npaBoBbIX U 3TUYECKUX HOPM,
HOPM MHOPMALMOHHON 6e3onacHOCTY;

BNaZieHne A3bIKOBbIMU CpeAcTBaMu - YMEHUE ACHO, JIOTMYHO M TOYHO M3naraTb
CBOI TOYKY 3p€EHUS, UCMONb30BaTh afeKkBaTHbIE A3bIKOBbIE CPEACTBa;

BNagjeHne  HaBblkaMM  MO3HaBaATENbHOM  pedriekCMM  Kak  OCO3HaHWA
coBepllaeMbIX AENCTBUM U  MbICIUTESbHBLIX MNPOLIECCOB, WX pe3ynbTaTtoB WU
OCHOBaHWN, rpaHuL, CBOEro 3HaHWUS U HEe3HaHWHA, HOBbIX NO3HaBaTEmNbHbIX 3a4ay
N CpeacTB UX JOCTUXKEHUS.

MpeaAMeTHbIX:

chopMUPOBAHHOCTb npeacTaBneHumn o] LLenoCTHON COBPEMEHHOM
€CTEeCTBEHHOHay4YHOM KapTUHe Mupa, O Mpupoae Kak eauHOW LenocTHOM
cucTeme, O B3aMMOCBS3M YenoBeka, NpMpoabl U obLecTBa; 0O NPOCTPaAHCTBEHHO-
BpeMeHHbIX MaclwTabax BceneHHon;

BflageHne 3HaHnAMM 0 Hanboree BaXKHbIX OTKPLITUSIX U JOCTMXKEHUsIX B obnactu
€CTECTBO3HAHMUS, MOBMMSABLUMX Ha 3BOSIOLUMIO NPEeACTaBNeHMr O npupoae, Ha
pasBuUTUE TEXHUKM N TEXHOSOIMNNA,

C(hOpMMPOBAHHOCTb YMEHUS MNPUMEHATb €CTEeCTBEHHOHAay4Hble 3HaHusa Ans
OOBACHEHNSA OKpYyXalLWKMX SBMEHWUWA, COXpPaHEHMs 300pOBbs, obecnevyeHus
0e30nNacHOCTN XU3HeOEeATeNbHOCTU, 6epexHoro OTHOoWeHUa K npupoae,
pauMOoHanbHOro NPMPOAONONb30BaAHNSA, @ TaKkKe BbINOSTHEHUS PO TPaAMOTHOIO
notpeburens;

CchopMMpPOBaAHHOCTb NMPEACTaBfEHUA O HAay4YHOM MeToAe MO3HaHWSA Mpupoabl U
cpeacTtBax U3ydeHUs Meramupa, MakpoMuMpa W MUKpOMUpa; BriageHue
npueMamm ectTecTBEHHOHay4HbIX HAabNAEHWIA, ONbITOB NCCNEAOBaHNA N OLIEHKN
AOCTOBEPHOCTU NOSTyYEHHbIX pe3yrbTaToB;

BNnageHne MOHATUAHBbIM annapaToM eCTEeCTBEHHbIX HayK, MNO3BOJSISIOLWMM
nosHaBaTb MUP, y4acTBOBaTb B AMCKYCCUSAX MO €CTECTBEHHOHAYYHbIM BOMpOCaM,
MCMOMb30BaThb  PasfnUYHble  UCTOYHUMKM  MHOpMauuM  Ons  NOArOoTOBKM
COBCTBEHHbLIX  paboT, KPUTMYECKM OTHOCUTbCSA K  coobuweHusam CMW,
cogepXallimm Hay4yHYy MHGOPMaUVIO;

C(hOPMMPOBAHHOCTb YMEHUM MNOHUMATb 3HAYMMOCTb €CTECTBEHHOHAYy4YHOro
3HaHUSA [ONS  KaXOoro 4erioBeka, He3aBMCUMMO OT ero npogeccroHasibHoON
AeATEeNbHOCTN, pasnuyaTb akTbl U OLEHKW, CPaBHMBATb OLIEHOYHbIE BbIBOAbI,
BUOETb UX CBA3b C KPUTEPUSIMU OLIEHOK N CBA3b KpUTEpUeB C onpenesieHHon
CUCTEMON LIEHHOCTEMN.



5. COOEPXXAHUE YYEBHON AUCLUNIUHDI

PA3OEN BUOJNIOInsA
BBEOEHUE

Buonorna — coOBOKYNHOCTb HayK O XuBou npupopae. Metoabl Hay4yHOro
no3HaHMA B Guonorumu: xueas npupoga kKak obbekT usydyeHus Guonoruun, metoapl
nccnenoBaHust XKMBOW  npupodbl B G6uonormn.  OnpegeneHve  XusHu.  YPOBHU
opraHu3auum >XU3Hu.

HdemoHncmpauyuu

YpOBHM opraHnsauum xumsHn. MeTtogbl NO3HaHUS XXMBOW NpUPOabI.

KINETKA

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

CTtpoeHune KneTku. [pokapnoTbl N 3yKapuoTbl — HU3LLME U BbICLLUME KITETOYHbIE
opraHn3mbl. OCHOBHbIE CTPYKTYPHbIE KOMMOHEHTbI KNETKN aykapmnoT. KneTouHoe aapo.
dyHKUMA gaOpa:  XpaHeHwe, BOCMpou3BedeHWe W nepefadya HacnegCTBEHHOW
NHOpMaUUK, pPerynaumss XMMUYECKOM aKTMBHOCTWU KneTku. CTpykTypa u QyHKUUK
XpPOMOCOM. AyTOCOMbI U MOSIOBbIE XPOMOCOMbI.

Buonornyeckoe 3Ha4yeHue XUMMUYECKUX IrNeMeHTOB. HeopraHunyeckne
BelllecTBa B cocTaBe KrneTkn. Pornb BoAbl Kak pacTBOpUTENSA M OCHOBHOIMO KOMMOHEHTA
BHYTPEHHEN cpeabl opraHnamoB. Yrnesoabl M nuvnuabl B knetke. CTpykTypa w
Obuonorndyeckne  yHKkumm  BenkoB.  CTpoeHMe  HyKNeoTMaoB W CTPYKTypa
nonunHykneoTuaHbix uenen HK n PHK, ATO.

Bupycbl n 6akrepuocparn. HeknetoyHoe CTpoeHME, XU3HEHHbIA LMK U ero
3aBMCUMOCTb OT KNETOYHbIX (POpM M3HWU. Bupycbl — BO3GyanTeENn MHAEKLMOHHBIX
3abonesaHun; noHATMe 06 oHkoBMpycax. Bupyc mmmyHopeduumTta yernoseka (BNY).
Mpodomnaktmuka BUY-nHekuunn.

HdemoHcmpauyuu

CtpoeHune monekynbl 6enka.

CtpoeHune monekynbl AHK.

CTpoeHue KneTKu.

CTpoeHue KNeToK NpoKapuoT U 3yKapuoT.

CTtpoeHue Bupyca.

lpakmu4eckue 3aHsIMus

MpakTnueckaa pab6ota Ne 1. HabnogeHne KNeTok pacTEHUN U XMBOTHbIX NO4
MMKPOCKOMOM Ha roTOBbIX MUKponpenapatax n ux onncaHue.

JlabopamopHbie 3aHsIMUS

NabopaTopHas paboTta Ne 1. CTpoeHue KNeTok pacTeHUI, KUBOTHbIX, rpnboB.

CamocmosimenbHasi paboma

CocTaBsneHne pegepaToB, ANOAKTUYECKMX KapTOYEK - CXEM UNKU Npe3eHTauuin no
TemaM: «Knetka — Kak OCHOBHad eaWHWLA CTPOEHUs opraHuaMa U ero
XunsHeobecneyeHus», «Bupycsbl, npodounakTmka Crnpa». CocrtaBnenue
TEPMUHOMOrMYyeckoro criosapss no Teme. [logrotoBka OTBETOB Ha BOMPOCHI.
BbinonHeHne TecToBbIX 3aJaHUMN.



OPIrAHU3M

OpraHuam — eguHoe uenoe. MHoroobpasne opraHM3moB.

O6MeH BewecTBOM U 3HEprMen C OKpyXalLen cpedon kKak Heobxoaumoe
yCIioBME CyLLEeCTBOBAHNA XUBbIX CUCTEM.

HeneHune KNeTkM — OCHOBa poOCTa, Pa3BUTUS N Pa3MHOXEHUS OPraHM3MOB.
Becrnonoe  pasmHoxeHue. [lonoBoM npouecc U MNONOBOE  PasMHOXEHUE.
OnnogoTBopeHune, ero Gnonornyeckoe 3HavyeHme.

MHguBuayanbHoe pasButne opraHuama. O6pasoBaHne w©  passutme
3apofbiwa u nnoga. BnuaHne HapkoreHHbIX BelecTB (Tabaka, ankorons, HapKOTUKOB)
Ha pa3BUTUE N 340POBbE YerioBeka. HacneacTBeHHble M BpOXAEHHbIE 3aboneBaHus,
nepegatowwmecs nonosbiMm nytem: CIMNAL, cudunuc n gpyrue.

HacneactBeHHOCTb W U3MEHYMBOCTL — CBOMCTBA  OpPraHM3MoOB.
[eHeTnyeckad TEPMUHONOMMA W CUMBOMUKA. 3aKOHOMEPHOCTU HacnegoBaHUS.
HacnepoBaHwe npusHakoB y 4venoseka. [lonoBble XpomMocombl. CuensieHHoe ¢ Nosiom
HacrnegosaHue. HacnencrtBeHHble 60Ne3HN yernoBeka, UX MPUYUHBI U NPOUNAKTUKAE.
CoBpeMeHHble nNpeacTaBneHns O reHe U reHome. [eHeTnyeckne 3aKOHOMEPHOCTU
nameHumBocTn. Krnaccudpukauma d¢opmM M3MeHYnBoCTU. BrivaHue myTareHoB Ha
opraHu3M 4Yesnoseka.

Cenekumsa: npegmet, 3agayM UM MeTodbl. [eHeTMyeckme 3aKOHOMEPHOCTU
cenekumn. YyeHme H.WN. BaBunoBa 0O UeHTpax MHOroobpasusi U nponcxoxneHus
KYNbTYPHbIX pacTeHuin. buotexHonorna, ee 4OCTUXKEHUS, NEPCNEKTMUBLI Pas3BUTUS.

HdemoHcmpauyuu

O6meH BeLecTB 1 NpeBpPALLEHNSA SHEPTUN B KNETKE.

HeneHuve knetkn (MUTO3, MENO3).

Cnocobbl 6ecnonoro pasMHOXeHuUs.

OnnogoTeBopeHne y paCTEHUIN U XXUBOTHbIX.

WHaveuayansHoe pa3BuTtne opraHmsma.

HacneacTteeHHble B0nesHn Yyenoseka.

BnusaHue ankoronusama, HapkOMaHuUW, KypeHus Ha HacnegCTBEHHOCTb.

MyTtauun.

MoangukaumoHHast NSMEHYNBOCTb.

LleHTpbl MHOroo6pasuns 1 NPOMUCXOXAEHMS KyTbTYPHbIX PacTEHUN.

McKycCTBEHHbIN OTOOP.

NcecnepoBaHus B o6nactn GMoTexHonornu.

lpakmu4eckue 3aHsIMus

MpakTnyeckaa pabota Ne 2. BbisiBneHWe Npu3HAKOB CXOLCTBA 3apoblllen
yerioBeka 1 Apyrux MIekonuTarLwWwmx Kak JoKka3aTenbCTBO NX poACTBa.

MpakTu4yeckan pabora Ne 3. MIamMeH4YNBOCTb, MOCTPOEHME BapUaLMOHHOro psaa,
BapuvaLMOHHON KPUBOM.

MpakTnyeckaa pab6ota Ne 4. CocrtaBneHue nNpoOCTENLUNX CXEM CKpELLMBAHUSA.
PelweHne anemeHTapHbIX reHeTUYeCcKMx 3agau.

JlabopamopHsbie 3aHsIMuUs

JTa6opaTtopHasa pa6orta Ne 2. AHann3 1 OUEHKa 3TUYECKMX aCMEeKTOB pPa3BUTUS
HEKOTOPbIX MCCreaoBaHUN B BMOTEXHONOMMK (KIOHMPOBAHME YenoBeka).

CamocmosimenbHasi paboma

CocTtaBneHne pedepatoB W npeseHTaumm no Temam: «BnusHue KypeHus,
ynoTpebneHns ankoronst U HapKOTUKOB pOoAUTENAMM Ha SMOPUOHanNbHOE pasBUTUE
pebeHka», «MyTareHHble CBOWCTBAa BpeOHbIX BeLWeCTB, HakannMBalwLlmnxca B
aTtMmocoepe», «HacneactBeHHble 3aboneBaHus u npodunaktuka». CocTaBneHue
Buonornyeckoro kpoccsopga. Paspabotka npoekta «buoTexHornorusa — Hagexabl u
cBepLueHus». [loarotoBka OTBETOB Ha BOMPOCHI. BbiNnosiHeHe TeCTOBLIX 3a4aHUN.



BULO

OBONKOLMOHHAA Teopuss N ee pofib B  (HPOPMUPOBAHMM COBPEMEHHOWN
€CTEeCTBEHHO-HAy4YHOW KapTuUHbI Mupa. Bua, ero kputepun. MNonynauusa Kak CTpyKTypHas
eanHuua Buaa u asonoumn. CuHTeTMyeckas Teopusa aonioumn (CT3). Ouxkywume
cvnbl aBonoumm B cootBetcTBUM ¢ CTO. Pesynbtatbl aBonwoumn. CoxpaHeHue
MHOroobpasmsi BMOOB Kak OCHOBa YCTOMYMBOro passButust Guocdepbl. [puynHbI
BbIMUPaHMs BUAOB. bronoruyeckuii nporpecc n Guonornvyecknin perpecc.

F'MnoTte3bl NPOUCXOXKAEGHUA XWU3HU. YCIOXHEHWE >KMBbIX OPraHM3MOB Ha
3emne B npouecce 3Bositounn. AHTpPONoreHes n ero 3akoOHoMepHocCTU. [lokasaTenbcTBa
poACcTBa YenoBeka C MIEKONUTaKLWMMU  KUBOTHLIMWU. JKOMNOrM4eckne dakTopsbl
aHTponoreHesa: yCroXHeHne nonynsiuMOHHOM CTPYKTYpbl BMAA, U3rOTOBIIEHNE OpYyAUi
Tpyaa, Nnepexo OT PacTUTENbHOMO K CMELUaHHOMY TUMY NUTaHUs, NCNOMb30BaHME OrHSI.
MosiBNeHne MbICINTENBHOW AEATENBHOCTU N YneHopasaenbHon peyn. MNpoucxoxaoeHne
YeroBeYeCcKmx pac.

HdemoHcmpauyuu

Kputepum Bnga.

Monynsums — CTPYKTYpHasi eamH1ua Buaa, eamHuua 3BosoLnn.

[BuvKyLLUME CUMbl 3BOSTHOLNMN.

BosHukHOBEHME M MHOroobpasune npucnocobneHn y opraHm3mMmos.

Pepgkue n ncyesawwme snabl.

[BrXyLume cunbl aHTponoreHesa.

[MpouncxoxageHne YenoBeka N YenoBevecKknx pac.

lMpakmu4eckue 3aHsaIMus

NMpaktnyeckaa pabora Ne 5. HabGniogeHne u onucaHue Buga no
MOPdOSTIOrM4YECKOMY KPUTEPUILO.

JlabopamopHbie 3aHsIMusi

JlabopaTopHasa pa6ota Ne 3. BuisBneHue wnameHumBoCcTM y ocoben ogHoro
BUAA.

CamocmosimenbHasi paboma

MogroToBka YCTHOrO cooOLeHNA No TemMe «AHanM3 WM OueHKa PasnuyHbIX
rMNoTe3 MPOUCXOXOEHUS >XM3HM U 4YenoBeka». CocTaBrneHne Tesapyca Mo Teme
«Yenoseyeckne pacbl, onacHocTb pacuama». CoctaBneHue Tabnumubl UM Kpocceopaa
«OCHOBHble 3Tanbl 3BOMKOUMM 4YenoBeka». [logrotoBka OTBETOB Ha BOMPOCHI.
BbinonHeHne TecToBbIX 3agaHUN.

9KOCUCTEMBI

MpeameT n 3apaum akonornm: yyeHne ob akonornyeckmx akropax, ydeHme o
coobLiecTBax opraHM3MoB, y4eHne o buocgepe.

Okonornyeckme @akTtopbl, OCOBEHHOCTM WX BO3OENCTBUSA. JKOMornyeckas
xapaktepuctmka Buga. [loHsaTMe 06 akonorndeckux cuctemax. Llenn nuTtaHus,
Tpodmyeckne ypoBHU. broreoLeHo3 Kak akocuctema.

Buocdepa — rmobanbHas akocuctema. YueHune B. V. BepHaackoro o buocdepe.
Ponb xuBbix opraHuamoB B 6Guocdepe. buomacca. buonorndeckuii KpyroBopoT (Ha
npumepe kpyrosopoTa yrnepoga). OCHOBHblEe HanpaBneHUs BO3AENCTBUS YenoBeka Ha
6uocdepy. TpaHchopmaumsa ecTecTBEHHbIX 3konorndyecknx cmucrtem. OcobeHHOCTH
arpo3aKkocucTem (arpoLEeHo30B).

HdemoHcmpauyuu

JKonormnyeckme oakTopbl U UX BAUSIHWE Ha OPraHN3MbI.

MeXB1AaoBblE OTHOLLIEHUS: NApa3nTU3M, XULLIHNYECTBO, KOHKYPEHLMS, CUMOMNO3.



ApyCHOCTb pacTutTensHoro coobuiecTaa.

KpyrosopoT yrnepoaa B 6uocdepe.

3anoBegHUKKN 1 3aKka3HuKu Poccun.

lpakmu4eckue 3aHsIMus

MpakTnueckaa pab6ora Ne 6. CpaBHuUTENbHAA XapakTepUCTUKA SKOCUCTEM U
arpocucTem.

MNpaktnyeckas pabora Ne 7. Okckypcusa Ha Temy: «MHoroobpasve BMOOB.
Ce30HHble M3MEHEHUS B NpUpoae.

JlabopamopHsbie 3aHaMuUs

JTaGopaTopHas paboTa Ne 4. CocTaBneHne cxem nepenadn BELECTB U SHEPTUN
(uenen nuTaHus).

CamocmosimenbHasi paboma

CocTaBrneHne TepMUHOIIOrMYEeCcKoro crnosaps no teme. logrotoBka OTBETOB Ha
BOMpPOCbLI. BbinonHeHne TecToBbIX 3a4aHUMN.



PA3OEN XUMUA
BBEOEHUE

Xumunyeckass KapTMHa MUpa Kak COCTaBHasi 4acTb €CTEeCTBEHHO-Hay4YHOWN
KapTuHbl Mupa. Ponb XuMuUM B XXM3HU COBPEMEHHOro 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 popMsbl ero cyliectsoBaHus. [pocTble N CroXxHble
BewlectBa. OCHOBHble 3akOHbl xumMun. Macca atomoB M Monekyrn. OTHOCUTESIbHbIE
atoMHaa M MornekynapHas maccel. KonundectBo BellectBa. [loctosiHHaa Asoragpo.
MongapHas macca. 3akoH ABoragpo. MonsipHbln 06beM rasos.

NMepunognyecknm 3akoH u MNepnogunyeckas cuctema XMMMYECKUX INEMEHTOB
O. U. MenpeneeBa. OTkpbiTve [lepuogmyeckoro 3akoHa. [lepuogmnyveckas cuctema
xummyecknx anemeHtoB [.N.MeHpgeneesa. 3HayeHune [lepnoanyeckoro 3akoHa u
Mepuoguyeckon cuctembl xumuyeckux anemeHtoB [0..Mengeneesa ans pasButuA
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, 6bITy, TEXHMKE U Ha NPOU3BOACTBE.
dunsnyeckne un xmmmyeckme cBonctBa Boabl. OnpecHeHwe BoAbl. ArperaTHble
COCTOSIHUSA BOAbl U ee nepexobl U3 OOHOro arperaTHOro COCTOSIHUS B pyroe.

XumMmunyeckme peakuuu. NoHATME O XMMMYECKOM peakumn. Tunbl XMMUYECKUX
peakumnn. CKopoCTb peakuum n akTopbl, OT KOTOPbIX OHAa 3aBUCKT.

Knaccucmkauma HeopraHu4yeckmx coeguHeHMrM m ux cBomctBa. Okcuapl,
KMCNOTbl, OCHOBaHUS, conu. MNoHsaTne o rmgponuse conen. Cpeaa BoAHbIX pacTBOPOB
conen: Kucnasi, HenTpanbHas, wenovHas. BogopoaHeln nokasatens pH pacteopa.

MeTannbl u HemeTannbl.

MeTannbl. O6wme bmsnyeckne n XMMn4eckme 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 MOSEKy-.

N3mepeHune BewectBa. OCHOBHbIE 3aKOHbI XnMuK. Macca aToMoB 1 MONEKy-.

OTHocuTenbHblE aToOMHasi U MornekynspHas Mmaccbl. KonudectBo BelyecTsa.
MocTtoaHHas ABoragpo. MonspHast macca. 3akoH Asoragpo. MonsipHbii 06beM rasos.

KonnyecTBeHHbIE U3MEHEHNSA B XMMUM KaK YacTHbIW Cryvanl 3aKOHOB nepexona
KONMMYECTBEHHbIX UBMEHEHUN B KAYECTBEHHbIE.

MnntocTpaumm 3akoHa CoOXpaHeHUS MacChbl BeLecTBa.

PasnuyHble opmbl Nepruognyeckon cuctembl XMMUYECKUX anemeHTos [1. U.
MeHoeneesa.

O6pasubl BELWECTB 1 MaTepuaroB C pasnnyHbIMU TUNaMM XMMNUYECKOWN CBA3MN.

dunsnyeckne cBONCTBA BOAbI: MOBEPXHOCTHOE HaTSXKEHNE, CMavnBaHue.

XnMmn4yeckme peakummn ¢ BolaeneHnem TennoTol.

Bsaumopgencrtene metannoB ¢ HemeTannamu (UMHKaA C CEPON, artoMUHUSA C
NogoM), pacTBOpaMm KACIOT U LLIESTOYEN.

"opeHne meTannos (LMHKa, Xenesa, MarHus) B KUCNOpPoAe.

B3aumogencrerme asoTHOM U KOHLEHTPUPOBAHHOW CEPHOM KUCIOT C Meablo.



BoccTaHoBUTENbHLIE CBOMCTBA METAanNoOB.

lpakmu4eckue 3aHsIMus

MpakTnueckaa pab6ora Ne 8. PelueHne pacyeTHbIX 3agad C MCMNOSfib30BaHUEM
OCHOBHbIX 3aKOHOB XuMuW. PelleHne 3aga4y Ha HaxoXOeHWe OTHOCUTENbHOW
MONEKYNSIPHOM Macchl, OonpegerieHne MacCcoBOW [ONM XUMUYECKUX 3SfIEMEHTOB B
CMNOXHOM BeLLeCcTBe, KonmyecTBa BeLwecTsa u 1.4.

MpakTnyeckaa pabora Ne 9. Peakumm obmeHa B BOAHbIX pacTBOpax
9NEeKTPONnUTOB.

MpakTnyeckaa pa6ora Ne 10. CocraBneHue YypaBHEHUA OKUCAUTESBbHO-
BOCCTaHOBUTESbHbIX peakuuin, paccTaHOBKa KOI(PULNEHTOB METOLOM 3IIEKTPOHHOIO
GanaHca.

JlabopamopHbie 3aHsIMUS

JTaGopatopHas pa6oTta Ne 5. BbinonHeHne ynpaxHeHW Ha pacyeT CKOpPOCTU
XuMundeckon peakumu, npuHuun Jle WaTtense.

NabopaTopHas pabota Ne 6. BsaumogencrtBne MeTannoB C pacTtBopamu
KUCIOT N Cconen.

JNTaGopaTtopHasa pab6ota Ne 7 BbinonHeHve ynpaXHeHUWW Ha cocTaBfeHue
MOMEKYNSAPHbIX, MOMHbIX W COKPaLWEHHbIX  WMOHHbIX  YPaBHEHUW  peakuun.
NaeHTndukaumnsa HeopraHn4ecknx coegmHeHun. 'eHeTnyeckasa CBs3b Mexay Knaccamu
HeopraHM4Yeckux CoeanHeHUN.

CamocmosimesnbHasi paboma

CoBpeMEHHbIE  OTKPbITUA  XMMUYECKOW Hayku  (HanMcaHMe  KOHCMEKTa).
Buorpadumn yyeHbix, BHECLUMX OCOOLIN BKad B pa3BUTUE XMMUYECKOW HaYKK (co3faHue
pedepaTa 1 npeseHTauun).

AnnoTponHble Moandukauumn yrnepoga (anmas, rpaduT), kncrnopoga (kucnopog,
030H), onoBa (cepoe u 6enoe onoBo). [MOHATME O XUMMWYECKOM TEXHOMOMUM,
BMOTEXHONOrMMN N HAHOTEXHONOMKN (NOAIOTOBKA YCTHBIX COOBLLEHUI).

MoarotoBka pedepaTta M npeseHTauumn no Teme «OTKpbITUE MEPUOLMNYECKOrO
3aKoHay.

SAnepHble peakuum 1 UX 3Ha4YeHNe (NoAroToBKa YCTHOrO COOBLLEHNS).

PagunoakTtnBHocTb. Mcnonb3oBaHMe pagMoOakTUBHBIX W30TOMOB B TEXHUYECKMX
uenax. PeHTreHOBCkOe W3NyyYeHWe M ero MCMNofb30BaHWE B TEXHWKE U MeauLMHe.
MogenupoBaHne Kak MeTo4 NPOrHO3MPOBaHUSA CUTyauMm Ha  MNpPOU3BOACTBE
(noaroTtoBka pechepaToB 1 Npe3eHTaummn).

MogrotoBka pecbepatoB U npeseHTaumMm no temam: «CTpykTypbl Jlbtoucay,
«[ncnepcHble cuctembl B ObiTy», «[MONAPHOCTL CBA3M M MOMSIPHOCTb MOMEKYIbIY,
«AHOManuu punanyecknx CBONUCTB BOAbI», «XKuakne Kpuctansbi».

CeaHTe AppeHnyc — cosgaTtenb TeopuM SJNEKTPONUTUYECKOM Auccoumaunn
(n3y4eHne buorpacdum, cosgaHue npeseHTaumm).

lMoaroToBka yCTHbIX coobueHnn no tTemam: «encteme npuHumna Jle WaTense B
XnsHn», «KaTtanua. [oMoOreHHble UK reTeporeHHble Katanusatopbl», «[pomoTopbl.
Katanutnueckme saabl. MHmbuTopbl», «OCOBEHHOCTU BUOXMMUYECKUX OKUCIINTENBbHO-
BOCCTAHOBUTESbHbIX NPOLECCOB B OpraHn3max».

MpmeHeHne KUCOoT, OCHOBaHUKM, COMEen 1 okcnaoB B ObITy. Egkve wwenoun, mx
MCNoNb30BaHMe B NMPOMbILLNEHHOCTHW. [alleHasn n HeraleHas U3BeCTb, €e NPUMEHEHNE
B cTpoutenbcTtBe. [unc n anebacTtp, rmncoBaHwe (MOArOTOBKA YCTHbIX COOGLLEHWHN,
cosfaHue npeseHTaumn).

MpMMeHeHne wMeTannoB M HemeTannoB (NOArOTOBKA YCTHbIX COOOLLEeHUR,
co3fjaHve npeseHTauumn). XapakTepucTuka 3reMeHTa Mo ero MofioXEeHUo B
Mepuopnyeckon cucreme [O.MN. MeHgoeneesa (BbIMOMHEHME MO anropuTtmy).
"eHeTnYecKkas CBA3b HEOPraHMYEeCKNX coefMHEHUN (COCTaBNeHne N peLleHne uenoyek
npesBpaLleHnn).



CocTtaBrneHne pegepatoB M npeseHTauunm no Temam: «Ponb meTtannos B
NCTOPUN YenoBeveckon umeunmsauumny», «MeTannbl rnaBHbIX noarpynny, «MeTtannbl
No6OYHbIX NOArPyNNy.

Koppo3usi MeTanmnoB: XuMmMyeckasd W 3nekTpoxmmmyeckas. 3aBUCUMOCTb
CKOPOCTU KOppPO3UM OT YCIOBUM OKpyXawwen cpedbl. Knaccudukauma kopposum
METasnsioB No pasnuyHbiM npuaHakam. Crnocobbl 3awuTbl MeTannoB OT KOPPO3WN.
Mpon3BoacTBO YyryHa u ctanu (NoAroToBKa Npes3eHTaumm).

[MogrotoBka OTBETOB Ha BONPOCHLI. BbINONHEHNE TECTOBLIX 3a4aHUN.

OPIrAHNYECKAA XUMUA

OCHOBHble MOHATUA OpraHNM4YeCKoOM XUMUM U Teopusa CTPOEHUA
opraHuM4yeckux coeamHeHUn. OCHOBHbIE MOMNOXEHUA TEOPUN CTPOEHUSA OPraHNYeCcKnX
coeanHeHunin. MHoroobpasune opraHn4yecknx coeauHeHun. NMoHsaTne nsomepun.

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

Kucnopoacopepxawme opraHmyeckume BewectBa. CnupTbl, anbgerngpl,
KapOOHOBbIE KMUCMNOTbl MU CMOXHbIE 3(PUPbl: UX CTPOEHME U XapaKTepHble XMMUYEeCKue
ceonctea. [lpeactaBuTeny  KMCNOPOACOAEPXKALMX  OPraHUYeCcKUx  COEeAMHEHWUN:
METUIMOBLIA WU 3ITUNOBbLIA CNUPTHLI, FUUEPUH, YKCycHas kucnota. Mbeina kak conu
BbICLUMX KapOOHOBbIX KMCNOT. YKMpbl Kak CroXHble 3dupbl. Yrneeoabl: [OKO3a,
Kpaxmarn, uenntonosa.

AsoTcopepxawme opraHuyeckue coeauHeHusA. [Monumepbl. AMUHBI,
aMuHokucnoTbl, 6enkn. CTtpoeHne u Buonorudeckas yHKUMs 6enkoB. Xumuyeckue
cBoKcTBa 6ernkos.

MnacTtmaccbl n BonokHa. NMNoHATME O nnacTmMaccax U XMMWYECKUX BOSIOKHAX.
HaTypanbHble, CUHTETUYECKNE U UCKYCCTBEHHbIE BOMNOKHA. [eHeTnyeckasn CBs3b Mexay
Knaccamm opraHuyeckux CoeanHeHum

HdemoHcmpauyuu

lMony4yeHne aTuneHa n ero B3anMoLencTBMe C pacTBOPOM NepmaHraHata Kanus,
OpomMHOWN BOOOWN.

KauecTBeHHas peakumsi Ha rmyuepuH.

LiBeTHble peakuun 6enkos.

PasnuyHble BUabl NnacTMacc 1 BOSTOKOH.

lpakmu4eckue 3aHsIMus

Mpaktnueckaa pa6ora Ne 11. CTpykTypHble OpMynbl YrineBogopOAOB.,
n3omepbl U romonorn. HaseaHne yrneBoaopoaoB MO MeXAyHapo4HOW HOMEHKNnaTtype
IUPAC.

MpakTnyeckaa pab6ora Ne 12. CnvpTtbl. PeHonbl. HOMeHknaTypa n nsomepus;
cnocobbl NONyYeHUs, XMMN4Yeckme CBOMCTBA.

MpakTuyeckan pab6ota Ne 13. Anbgermgbl. KapboHOBble  KMCAOTHI.
HomeHknaTtypa n nsomepus, cnocobbl NONy4YeHUs, XMMNU4eCKMe CBOMNCTBA.

JlabopamopHbie 3aHsIMUs

NNa6opatopHaa pa6ota Ne 8. Ob6patumasa un HeobpaTumasi geHaTypauus
Genkos.

CamocmosimenbHasi paboma

CoctaBneHne obobuwatowien Tabnuubl «Yrnesogopodbl». «HedpTb n npoaykTbl
nepepaboTkn HepTM (NOArOTOBKA YCTHBIX COOBLLEHN, CO34aHMe Npe3eHTaummn).



MogroToBka pedpepaToB U Npe3eHTauur nNo TeMmam: «XUMmnsa yrineBogopoaHOro
Cblpbsi», «YTrNeBOAOPOAHOE TOMMMBO, €ro BuAbl W Ha3Ha4veHue», «IKonornveckme
acnekTbl UCNOJSIb30BaHUA YrNeBOAOPOAHOIO ChIPbSA».

Knaccudgukaumnsa n HasHavyeHue kaydykoB. Knaccudumkaums n HasHadeHue pesuH.
BynkaHusauus kaydyka. OCHOBHble HanpaefieHuUst MNPOMbILISIEHHON nepepaboTkm
npupogHoro rasa. [lonyTHbIM HedTsaHOM ra3, ero nepepaboTka. [Mpoueccol
NPOMbILLNEHHON nepepaboTkn HedTH: KpekuHr, pudopmnHr. OKTaHOBOE 4YUCIO
GEeH3NHOB 1 LeTaHOBOE YUCIO An3enbHOro Tonnuea. Kokcoxmmmnyeckoe nponssBoacTBo
N ero Npoaykums (NoAroToBKa YCTHbIX COOBLLEHN, Npe3eHTaumn).

Kucnopoacogepxawue coeguHeHna B ObiTy (NpoBedeHve uccrnegoBaHui
NPOAYKTOB NUTaHWA, ObITOBOW XMMUM Ha cogepxaHue npeactaBuUTenen CnupTos,
CMNOXHbIX 3PNPOB, KAPOOHOBbLIX KUCIOT, XXMPOB, YrNeBoaoB).

MoaroTtoBka YCTHbIX COOOBLUEHUA U MyNbTUMELMMHbLIX Npe3eHTauun no Temam:
«lMony4yeHne ceHona 13 NPoayKTOB KOKCOXMMMYECKOrO NMPOM3BOACTBA M M3 BeH3onay,
«lMonukoHaeHcaumss opmanbgernga ¢ deHonom B dpeHonodopmanbaerngHyto
cmony», «llpMMeHeHMe aueToHa B TEXHUKE W MNPOMbIWSIEHHOCTUY, «MHoroobpasue
KapbOHOBbLIX KUCMOT (LLiaBeneBas KACMOTa Kak ABYXOCHOBHAA, akpusioBas KMcnoTa Kak
HenpegenbHas, 6eH30MHas KUCNoTa Kak apomMartuyeckas)», «buonorndeckas ponb
yrneBoaOBY.

PacyeT kanopumHOCTM NPOAYKTOB NUTaHWUSA. 3HadYeHWe aMUHOKUCIIOT, 6enkoB
ANS NOSIHOLEHHOrO MNUTaHUs 4YesioBeka (MOAroTOBKA YCTHBIX COOBLWEHUn unm
npeseHTaumn).

WccnepoBaHve npegMeToB AomallHero 6biTa, SBASKOWMXCA nfnacTMaccamu
(noaroToBka Npe3eHTauun).

[MpombIWIeHHOE MPOM3BOACTBO XMMUYECKMX BOSOKOH (MOAroToBKa YCTHOMO
coobLleHus).

CocTasneHune kpocceopaa Ha TeMy «OpraHu4eckue BeLecTBay.

lMogroToBka pedpepaToB U npeseHTaumn no temam: «buonornveckne dyHKLUU
B6enkoB», «benkosas ocHoBa MMMyHUTETa», «[dedunumTt 6enka B NULLEBLIX NPOAYKTaX U
ero npeogosieHne B pamkax rnobanbHOM NpoAOBONbCTBEHHON NPOrpaMmbly.

MogroToBKa OTBETOB Ha BOMPOCHI. BbiNosIHEHME TECTOBLIX 3a4aHUN.

XUMUA U XKU3Hb

Xumuna n opraHmsam yenoseka. XMMUYECKNE INIEMEHTbI B OpraHn3me YenoBeka.
OpraHunyeckne n HeopraHumyeckne BeuwlectBa. OCHOBHbIE >XM3HEHHO Heobxogumble
coeavHeHus: 6enkun, yrnesoapbl, XWpbl, BUTAMUHbI. YTneBoAbl — [MaBHbI UCTOYHUK
9Heprun opraHuama. Ponb XnpoB B opraHuame. XonecTtepuH U ero posib B 340poBbe
yenoseka. MwuHepanbHble BeLlecTBa B MPoOAyKTax nNUTaHWd, nuwesble [ob6aBKu.
CbanaHcupoBaHHOE NUTaHKe.

Xumna B ObiTy. Boga. KayectBo Boabl. Mowwme n unctawme cpeactsa.
MpaBuna 6e3onacHon paboTbl CO cpeacTBaMmn ObITOBON XUMUN.

CamocmosimenbHasi paboma

lMoarotoBka YCTHbIX COOOLLEHMA NO TeMaM: «Pofnb XMMWUYECKMX 3M1EMEHTOB B
XU3HW pacTeHun. YOobpeHusa», «XMMUYeckMe CpeacTtBa  3alnTbl  pacTEHUN».
MogroToBKka OTBETOB Ha BOMPOCHI.



PA3OEJT1 ®U3UKA
BBEOEHUE

dusmka — pyHgameHTanbHas Hayka o npupoge. EctecTBeHHO-Hay4HbI MeToq
NO3HAHWUS, €ero BO3MOXXHOCTM U FpaHnLibl TPUMEHMMOCTMW.

EavHcTBO 3aKOHOB npupoabl M cocTaBa BellecTBa Bo BceneHHon. OTKpbITUS B
dm3nKe — OCHOBa Nporpecca B TEXHUKE U TEXHONOMMN NPON3BOACTBA.

MEXAHUKA

KuHemaTtuka. [MoHATME MexaHuyeckoe OBukeHue. MaTepuanbHas Toyka. Teno
otcyeTta. Tpaektopus. lyTb. MNepemelteHne. CkopocTb. KoopaAnHATHBIN N BEKTOPHbIN
crnocobbl 3agaHnsA MONOXEHUS MaTepuanbHOM TOYKM B MPOCTPAHCTBE UM BPEMEHM.
PaBHoyckopeHHoe NPSAMOSIMHENHOE OBWXeHNe, 3aKOH pPaBHOYCKOPEHHOTO
NPAMOSIMHENHOIO  ABWXeHUs. YckopeHue. PaBHO3amegneHHoe npsMOSIMHENHOE
asmxeHue. CeoboaHoe nageHwe Ten. BrnvsiHue yckopeHun Ha >XuBble OpraHu3Mmbl.
PaBHOMepHOe ABWXEHWEe MO OKPYXXHOCTU U ero xapakrtepuctuku. Nepuon. Yrnosas
ckopocTb. LleHTpocTpemutenbHoe yckopeHue. OTHOCUTENBHOCTb MEeXaHUYeCKoro
aBmxeHus. [lpeobpasoBaHus [anunes. CnoxeHue ckopocten. OTHocUTENbHasNA
CKOPOCTb OBYX Te.

OuHamuka. MNpuHuMn nHepumn. MNpuHUMN OTHOCUTENBLHOCTK [anunes. 3akoHbl
HbtoToHa. [IBuwxeHne Tena nog genctBueM Heckomnbkux cun. Cuna ynpyroctn. Cuna
TpeHunda. Ux anekTtpoMarHutHas npupoga. 3akoH [yka. 3akOH TpPEeHUsl CKOMbXEHWS.
Cunbl TpeHUst N CONPOTMBNEHMS B XMBbIX opraHuamax. Cuna Tsbkectn. Bec Tena.
paBuTaUnoOHHaa cuna. 3akoH BCEMMpPHOro TaroteHmd. HesecomocTb. OcobGeHHOCTH
noBefeHns YeroBeka npu neperpyskax 1 HEBECOMOCTW.

3aKOHbI COXpaHeHUA B MexaHuke. imnynbc cunbl. Mimnynbc Tena. 3amkHyTas
cucteMa. 3aKOH coxpaHeHuss wumnynbca. PeaktuBHoe [gBwxeHue. PeakTusBHoe
ABWXKEHMe B XuBon npupoge. Pabota cunbl. PaboTta 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, Yacrtota konebaHun. CBobogHble U BbIHYXAEHHble  kKonebaHus.
[apMoOHuYeckne konedaHusi. YpaBHeHWe rapMoHuyeckoro konebanus. NpespalieHne
SHeprun npu konebatenbHom OBMXeHUn. PesoHaHc. KonebaHus B XnBow npupoge.
Buoputmbl. MexaHun4veckme BOMHbI. poaonbHble M nonepedHble BoOSHbl. CBOWCTBA
MeXaHN4YEeCKMX BOJSH.

HdemoHncmpauyuu

OTHOCUTENBHOCTb MEXaHUYECKOro ABMKEHNSA. Bnabl MexaHM4YeCcKoro ABMXKEHUS.
NHepTHOCTL Ten.

3aBNCUMMOCTb YCKOPEHUA Tena OT ero Macchbl U CWnbl, OENCTBYIOLWEN Ha Terno.
PaBeHCTBO 1 NMPOTUBOMOMOXHOCTbL HamnpaBneHust Cun OeucTBUMS U NPOTUBOAENCTBUA.
HeBecoMmoCTb.

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



lpakmu4eckue 3aHsaIMus

MNMpakTnyeckaa pabota Ne 14. ViccnegoBaHve 3aBUCMMOCTU CUMbl TPEHUST OT
Macchbl Tena.

JlabopamopHbie 3aHsIMUS

NNa6opaTtopHasa pa6oTta Ne 9. PeweHune 3agay no teme «MexaHuka». KoHTponb
3HaHUM no Teme «MexaHukay.

CamocmosimenbHas paboma

PeweHnne 3agady no teme «MexaHuka», MNOAroToBKa COOOLLEHMA MO Temam
«®usmnka B Mmoen npocpeccuny, «leperpyskn, HEBECOMOCTb B XMU3HU YeroBekar, «K.J.
LinankoBckM - OCHOBOMOMOXHWK KOCMOHaBTUKW». lMogrotoBka OTBETOB Ha BOMPOCHI.
BbinonHeHne TecToBbIX 3aJaHNN.

OCHOBbI MONEKYNAPHOU ®U3UKU U TEPMOAWHAMUKU

OcHoBbl MKT. UpgeanbHbin ras. OcHoBHble nonoxeHnss MKT n ux onbiTHOE
obocHoBaHue. bpoyHoBckoe aswkeHue. Oudpdysmna n ocmoc. Ouddysmsa B KUBOW
npupoge. Pasmepbl n maccbl Mmornekyn n atomoB. NoctoaHHas Asoragpo. MaeanbHbin
ras. TepmoaMHamuyeckme napameTpsbl. [laBneHue rasa. [NoHATHMe Bakyyma. YpaBHeHue
Mengeneea-KnanenpoHa. O6beaAnHEHHbIN ra3oBbl 3aKOH. MI30TepmMmyeckmin npouecc,
3akoH bonnsa-MapuoTTa. Pnsnyeckne oCHOBbI AblXaHWA.

OcHOBbI TepMoAUHAMUKU. BHYTPEHHSS 3Heprna ngeanbHoro rasa. MameHeHue
BHYTPEHHEN 3HeprMm Tena npu TennoobMeHe W Npu COBEpPLUEHUN MeXaHU4eCcKowm
paboTtbl. Pabota rasa npu wu3obapHOM wu3aMeHeHun ero obbema. 1 Hadano
TepmoguMHamukn. HeobpaTuMocTb TennoBbiXx npoueccoB. [loHATME O 2 Havane
TEPMOANHAMUKN.

AepezamHbie cocmosiHusi u ¢hasoebie nepexoodsbl. [oHATHEe dasbl BELLECTBA.
NcnapeHne wn koHaeHcauus. HacblweHHbIn nap u ero csoucTBa. [lpumeHeHne
BbICOKOTEMMEpPATYPHOro napa B MeguumHe. ABToknas. BogsHon nap B atmocdepe.
AbGcontoTHasi, OTHOCUTENbHas BNAXHOCTb Bo3gyxa. Toyka pocbl. [Mpubopbl Oonga
onpeaenieHnst BNaXXHOCTK Bo3ayxa. [MrmeHn4eckoe 3HayeHue BraXKHOCTM BO3ayXa.

XapakTtepuctmka KUAOKOro  COCTOsiHMA — BewectBa.  brnvkHui  nopsagok.
[MOBEPXHOCTHBIA  CMOW  XXUOKOCTU. JHEeprusi MNOBEPXHOCTHOrO  CIosi  XXUOKOCTW.
lMoBepxHOCTHOE HaTskeHue. [asoBas ambonusa. CmaumBaHue. KanunnapHoOCTb.
KanunnsapHble sBneHnsa B 6bITy, Nnpupoae, YenoBevyeckoM OpraHname.

XapaKkTepuctunka TBepAoro CoctosHus Bewectsa. Kpuctannel. JansHun nopsgok
AHM3oTponna Kpuctannos. MNpocTpaHCTBEHHAA peLleTka naeanbHoro Kpuctanna. Tunbl
CBSA3eWn B KpUcTtannax, BUabl KpUCTanm4yecknx CTpykTyp.

HdemoHncmpauyuu

AswxeHne 6poyHoBCKMX YacTuu. Odunddysums.

£BrneHnsi NOBEPXHOCTHOIO HaTSXKEeHUs U cMavmBaHus. Kpuctannbl, amopgHble
BeLLleCTBa, Xuakokpuctannumyeckme Tena. VIameHeHne BHYTpPEHHEW 3Heprun Ten npwu
coBepLueHun paboTbl.

lpakmu4eckue 3aHaIMUs

MpakTnyeckasa paborta Ne 15. MiccrnegoBaHne n3oTepMmnYecKoro npouecca.

MpakTnyeckaa pabota Ne 16. PeweHne 3agay. KoHTponb 3HaHWA MO Teme
«OCHOBbI MONEKYNAPHON (OU3NKM U TEPMOANHAMUKINY.

CamocmosimenbHasi paboma

MogrotoBka pedbepaTta M npeseHTauum no teme «Ponb MKT B npupooe wu
TexHuke». [logrotoBka YCTHbIX CcoOOWeHUn no Temam: «BnusHue TennoBbIxX
ABUraTenen Ha okpyxatowwyto cpeny BopoHexckon obnactu», «3HavyeHne BraXXHOCTU



BO34yxa AONs XMBbIX OopraHnamoB», «Mowwme cpeacTBa - BewecTBa MoBblWawLme
CMayMBaemMoCTb». [loaroToBka OTBETOB Ha BOMPOCHI. BbINOMHEHMe TECTOBbLIX 3a4aHuUN.

OCHOBbI NNIEKTPOAUNHAMUKH

AneKkTpuyeckoe none. JNeKTpU4eckoe B3aMMOOENCTBUE. OreMEeHTapHbIN
3apag. [uckpeTHOCTb 3apsaga. 3akOH COXpaHEeHUSA JNekTpUYecKkoro 3apsiga. 3akoH
KynoHna. [uanekTpuyeckass NPOHMLAEMOCTb Cpedbl. JneKTpocTaTuyeckoe rnore.
HanpsbkeHHocTb. MpuHuun cynepnosuumm nonen. OQHOpoOOHOE 3neKkTpudeckoe norse.
PaboTta, coBepllaemasi cunamm 3IEKTPUYECKOro nond npu nepemelleHnun 3apsiga.
MoTeHuwan. PasHoOCTb noTeHumManos, HanpsXeHne. CBA3b Mexay HanpsaXXeHHOCTbIO U
pasHOCTblO noTeHumanoB. [MpoBOAHUKM B anekTpuyeckom none. PacnpenenexHue
3apagoB B npoBoAHuKke. [lpuHUMn 3nekTpocTaTtuydeckon 3alnTbl. [QUanekTpukn B
anekTpuyeckoMm rnone. [llonspusauna ANSMNEKTPUKOB. INEKTPOEMKOCTb MNPOBOAHMUKA.
KoHaeHcaTop. EMKOCTb nNfOCKOro KOHAEHcaTopa. JHeprns anekTpU4eckoro noss.
MaTepuranbHOCTb 3NIEKTPMUYECKOro Nong.

3aKOHbl MOCTOAHHOroO TOKa. [MOCTOSIHHbLIA 3NEKTPUYECKUA TOK, cura TOKa,
NNOTHOCTb TOKa. YcnoBusi, Heobxoaumble OMs BO3HMKHOBEHUSI U CYLLECTBOBaHUSA
anekTpudeckoro Toka. CrauuoHapHoe anekTpuyeckoe none. 30C, BHeEWHMA W
BHYTPEHHUI Y4aCTKM LEenu, HanpsbkeHne Ha 3Tux ydacTtkax. 3akoH Oma ans yyacrtka
uenu u 3amkHyTom uenun. KopoTkoe 3amblikaHue. COMpPOTMBMEHUE KaK aneKkTpudeckas
XapakTepucTuka pesmcropa. 3aBMCUMOCTb CONPOTUBIIEHMSI NPOBOLAHMKA OT €ro ANWHbI,
nnowagn nonepeyHoro ceyvyeHnss u matepmana. 3aBUCUMOCTb COMPOTUBIEHUS OT
TemnepaTtypbl. [oHATME O cBepxnpoBoguMocTu. [locnegoBaTtenbHOE U napannenbHoe
coeVHeHne NpoBOAHMKOB. PacyeT cunbl Toka U HanpshkeHns B ANIEKTPUYECKUX LEnsiX.
3akoH [xoynsa-JleHua.

MarHuTtHOe none. MarHMTHOEe nonie Kak ocobbin BMA mMatepuun. [1oCTosiHHbIE
MarHMtel U MmarHuTHoe none 3emnu. Baaumopencteme TokoB. [pacdumueckoe
n3obpaxeHne nonen. MarHuUTHbIE nMoNa NPAMOro, KPyroBoro TOKa, coreHoumaa
(kauecTBEHHO). MarHuTHass mHaykuusa. [encteBme MarHMTHOrO MNonsi Ha MPOBOAHWK C
TokoM. 3akoH AmMnepa. Pamka ¢ TOKOM B MarHUTHOM none. MarHuTHbI NoToK. PaboTa
MarHMTHOrO nond npu nepemeLleHMM NpPoBOLHMKA C TOKOM. [1BMXEHME 3apsiKeHHOWM
yacTvubl B MarHMTHoOM none. MarHutochepa 3emnm M ee B3aumogencTsne c
CONHeYHbIM BeTpOM. PagmaunoHHble nosica 3emnu.

AneKTpoMarHUTHass MHAYKUMA. InekTpoMarHutHas  umHaykumsa.  OnbiThbl
dapagesn. 3akoH 3nekTpomMarHMTHOM uHAykumn. lMpaBuno JleHua. Ponb MarHUTHbIX
nonen B siBNeHusix, npomcxoasawmx Ha ConHue. ConHevHast akTMBHOCTb. COMHEYHo-
3eMHble CBA3W. Pornb anekTpoMarHUTHbIX MOfMen B XXU3HU  XXMBOW NPUPOAbI.
CamonHgykums. UngyktmeHocTb. OLC caMouMHOyKUMW. JHEeprusi MarHMTHOro mnoss.
MaTepunanbHOCTb MarHMTHOro Nonsi.

Hdemoncmpauyuu

onekTpusauna Ten.

BaanmogencTeune 3apsiKeHHbIX Ten.

HarpeBaHvne NpoBOAHUKOB C TOKOM.

OnbIT OpcTena.

B3aumopgencrTerme NnpoBOAHUKOB C TOKOM.

[lercTBMe MarHMTHOro Nonst Ha NPOBOAHMK C TOKOM.

Pabota anekTpoasuratens.

ABneHne anekTpoMarHMTHON MHOYKLNN.

lMpakmu4eckue 3aHsaIMus

MpakTuyeckan pabora Ne 17. MN3mepeHne cunbl TOKa M HanpsKeHUs Ha
pasfiMyHbIX yd4acTkax uenu unu OnpegeneHne yaenbHOro ConpoTUBEHNA NPOBOAHMKA.



JlabopamopHsbie 3aHaMuUs

Na6opaTtopHaas pab6ota Ne 10. PeweHve 3agady no Teme «OCHOBbI
anekTpoanHamukn» . KOHTponb 3HaHun no teme « OCHOBbI 3NIEKTPOAUHAMUKNY .

CamocmosimesnbHasi paboma

MoarotoBka pedepatoB M npeseHTaumMm no Temam: «Wctopus passutud
npeacraBneHnn o0 NpUpoae anekTpnyecTeay, «[encTeme anekTpMyeckoro Toka Ha Teno
yenosekay», «Mepbl 6e3onacHocTn npu paboTte ¢ anekTponpubopamuny. [loaroToBka
OTBETOB Ha BOMPOCHI. BbINOMHEHNE TECTOBLIX 3a4aHUMN.

BOJIHOBASA OMNMTUKA

Kpatkaa  uctopuss  pasBuTUA  NpeacrtaBneHnMn O npupode  cBeTa.
OnekTpoMarHuTHasa npuypoga ceeta. 3aBUCUMOCTb MeXAy ASIMHOW BOJSTHbl U 4acTOTOW
3MIeKTPOMAarHUTHOro mn3nydeHusi. [uanasoH cBeToBbIX BOSMH. [lpuHuun [tonreHca.
3aKkoHbl OTpaXeHust U nperiomrieHns cseTa. [lonHOe oOTpaxeHwe cBeTa U ero
NpUMeHeHne B aHAoOcCKonuyeckux npubopax. Oucnepcus ceeta. PasnoxeHue 6enoro
ceeta npuamon. NHTepdepeHuua ceeta. KorepeHTHOCTb. MHTepdepeHumst ceBeTa B
npupoge, NpuMeHeHne ee B TexHuke. [udpakums cseta. [QudpakymoHHaa pelueTka.
AndpakumMoHHbIN CREKTP.

demoHcTpauum

PaboTta anekTtporeHepaTtopa.

N3nyyeHne 1 npuem anekKTpoMarHUTHbIX BOJTH.

Paanocssasb.

PasnoxeHune Genoro ceeta B cnektp. MHTepdepeHuus n andpakumnsa ceeTta.
OTpaxeHue n npenomneHune ceeta. OnTudeckne npmudopobl.

lpakmu4eckue 3aHsIMus

MNMpakTnyeckasa paborta Ne 18. N3yyeHne nHTepdepeHuumn n audpakuum ceeta.

JlabopamopHbie 3aHsIMUSI

NabopaTopHasa pabota Ne 11. PewweHune 3agad no teme «BonHoBasi onTukay.

INTa6opaTtopHas paboTta Ne 12. KoHTponb 3HaHuin Nno Teme «BonHoBas onTukay.

CamocmosimesnbHasi paboma

MogrotoBka pedpepaTtoB M MNpeseHTaunMm no TemMam: «YnbTpasByK WU ero
MCNONb30BaHME B TEXHUKE N MeauumHe», «[lepBble warn B reoMeTpuyYeckon OnTuke,
«lMpobnembl 3Heprocbepexenusay. lNMNoarotoBka OTBETOB Ha BOMNPOCHI. BbinomnHeHue
TECTOBbIX 3a4aHUN.

CTPOEHUE U PA3BUTUE BCENEHHOW

CtpoeHune ConHeyHon cuctemsl. bonblne nnaHeTbl. AcTeponabl. 3aKoHbI
Kennepa. BoamyweHus. ConHeyHble N NyHHbIE 3aTMEHUS.

3Be3abl. bneck, cBeTMMOCTb. 3Be3fHble cUCTeMbl. JBonouusa 3Besq. Hawa
3Be3gHas cuctema-lanaktuka. dpyrue ranaktuku. NpocTtpaHcTBEHHOE pacnpeaeneHve
ranaktuk. Pasberanue ranaktuk. 3akoH Xab6na. Ksasapbl.

MoHatne o kocmonorun. Bo3moxHble cueHapun 3Bonounn  BceneHHowm.
Kocmornornyeckne apbl M penuktoBoe uanydeHne. CoBpeMeHHasi HayyYHasi KapTuHa
mMupa. OCHOBHbIE 3Tanbl €e pas3BUTUS.

lpakmu4eckue 3aHsIMus

NMpaktnueckaa pa6ora Ne 19. KoHTponb 3HaHuM no Teme «CTpoeHue u
pa3Butne BceneHHomy.



CamocTtosaTenbHasa paboTa

lMogrotoBka pedpepatoB M npeseHTauuMm no temam «Bo3MOXHble cueHapuu
sponoumn  BceneHHony», «Actepouabl». [logrotoBka OTBETOB Ha  BOMPOCHI.
BbinonHeHne TecToBbIX 3agaHUN.

NMpumepHbIe TeMbl pecepaToB (A0KNaA0B), MHAUBUAYaNbHbLIX NPOEKTOB
MaTepus, opMbl ee OBUXKEHUS U CYLLLECTBOBAHUA.
MepBbIn pycckun akagemuk M.B.JlomoHocoB.
KMckyccTBo 1 npouecc no3HaHns. duamnka n MysblkarnibHOE UCKYCCTBO.
LiBeTomy3bIka.
dun3nka B COBPEMEHHOM LIMPKE.
®dusmnyeckne meToabl UCCNeOBaHUA MaMATHUKOB WCTOPUKN, apXUTEKTYpbl U
npoun3seneHn NCKyCcCTBa.
Hay4Ho-TexHu4eckui nporpecc n Nnpobriembl 3KONOrnn.
buoTexHonorus n reHHast HxxeHepusi — TexHosnornm XXI Beka.
HaHoTexHOMnorMss Kak MpuvOpUTETHOE HarnpaBfieHUe pasBUTUA Hayku U
npousBoactea B Poccuinckon degepauyumn.
10.OxpaHa okpyxatoLLen cpebl OT XMMUYECKOrO 3arpsi3HEHMS.
11.PacTBopbl BOKpYr Hac.
12.YcTpaHeHue xeCTKOCTM BOAbl HAa MPOMBbILLIIEHHbIX NPeanpUsaTUSX.
13./cTopuns BO3HUKHOBEHUSA N Pa3BUTUS OPraHUYeCKOM XUMUN.
14.YrneBoabl U NX POSib B XXNBOW Nnpupose.
15.2Knpbl Kak npoayKT NUTaHUS U XMMUYECKOE CbIpbe.
16.HexBaTka NpoaoBONbCTBUSA Kak rnobanbHas npobnema yenoseyectsa v Nytn ee
peLleHuns.
17.CpencrtBa  ruUrMeHbl Ha  OCHOBE  KMCHOPOACOAEpXaluxX  OpraHuyeckux
COENHEHUN.
18.CuHTETUYECKME MOtOLLME CpeacTBa: JOCTOMHCTBA U HEQOCTATKMN.
19.lecomumt 6Genka B MUWEBbLIX MNPOAYKTax M €ro npeogosieHMe B pamKax
rnobanbHOM NPOAOBONILCTBEHHOW NPOrpamMMmbl.
20.B.N. BepHaackui u ero y4eHune o buocdepe.
21.UcTtopusi n pasBuUTME 3HAHUM O KIeTKe.
22.0kpyxatoLasa vyenoseka cpefa U ee KOMMOHEHTbI: pa3nnyHble B3rNagbl Ha OOHY
npobnemy.
23.Monynaums kak eanHnLa BMonorMyeckomn 3BONHLMN.
24.Tlonynauma Kak aKkosnornvyeckast egmHmua.
25.CoBpeMeHHbIe B3rMnsabl Ha GUONOrnMYecKyro 3BONOLMIO.
26.CoBpeMeHHble B3rnsabl HA NPOUCXOXAEHNE YenoBeka: CTONIKHOBEHWE MHEHWI.
27.CoBpeMeHHbIE MeTObl UCCIEeA0BaHUS KNETKM.
28.Cpeabl 06MTaHnsA opraHM3MoB: NPUYnHbBI pasHoobpa3sus.

oahkwnE

© o N



6. TEMATUYECKOE NIAHWPOBAHUE C ONPEAEJNIEHUEM OCHOBHbIX
BMOOB YYEEHOWU OEATENBHOCTU OBYYAIOLLUXCSA

Bup y4ye6HoM paboThbl O6bem
yacoB
MakcumanbHasa y4yebHasa Harpy3ka (Bcero) 174
AyautopHas y4yebHas paboTta (o6s3aTenbHble y4eOHble 3aHATUA)
(BCcero) 136
B TOM YMChne:
NneKkunu, Ypoku 74
nabopaTtopHble 3aHATUS 24
npaxkTuyeckne 3aHaTuA 38
BHeayauTopHas (camocTosiTenbHas) y4yebHas paboTa
oby4arowerocs (Bcero) 38
B TOM YuChe:
COCTaBfeHne TemMaTUYECKMX Te3apyCoB, ANOAKTUYECKMX KapTOYeK, 8
CXEM
NnoAroToBKa YCTHbIX COOBLLEHUN, pedhepaToB 1 Npe3eHTauunn 8
BbINOJSIHEHNE UHANBMAYANbHOIO NPOEKTa 8
BbINOJSIHEHNE NPAKTUKOOPUEHTUPOBAHHbLIX 3a4aHUN 8
NOAroTOBKA K NPOMEXYTOYHOW aTTecTaumm 6
UtoroBas atrectauus B cpopme anddhepeHUMpPOBaAHHOro 3a4eTa
TEMATUYECKOE NNAHWPOBAHUE
Ne KonuyectBo
nn CopepxaHue oby4eHus YyacoB

AyaAnTOpHbIe 3aHATUSA

Paspen Buonorus

1. BeepneHue 2
2. Knetka 12
3. |OpraHusm 14
4. Bug 10
5. Okocuctemsl 8
Pazpgen Xumus
6. BBeaeHue 2
7. |O6wasa n HeopraHmyeckas XMmMus 22

8. |(OpraHunyeckas xumus 20




9. Xumunsa un xun3Hb 2
Paspnen ®dusuka
10.BeegeHue 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: 136
BHeayauTopHas (camocTosiTenbHas) paboTta
1. | cocTtaBneHne TemaTU4ECKMX Te3apycoB, [OMAAKTUYECKUX
KapTo4ek, cxem 2
NnoaroToBKa YCTHbIX COOBLLEHNI
3. HanucaHue KOHCMNEKTOB, pedhepaToB M Npe3eHTaumen 6
4. | noAaroToBka OTBETOB Ha BOMPOCHI 6
5. BbIMNOSTHEHNE TECTUPOBAHHbIX 3a4aHNN 2
6. | cocTaBneHune Tabnuy 1 KPOCCBOPAOB 2
7. pa3paboTka npoekTa 2
8. npoBeaeHne nccrnegoBaHmm 2
9. pelueHue 3agav 2
10.| cocTaBneHne TEPMUHOSIONMYECKOro CroBaps 2
11.| noprotoBka K NPOMEXYTOYHOM aTTecTaunm 6
BCEIO: 38
XAPAKTEPUCTUKA OCHOBHbIX BUOOB OEATENIbHOCTU OBYYAIOLLUXCA
CopepxaHue obyveHus XapakTepucTumka OCHOBHbIX BUAOB AeATENbLHOCTH
obyuyatrowmxcs (Ha ypoBHe y4eOHbIX AeUCTBUN)
Pa3zden Buonozusi
1. BBeaeHue 3HaKoMCTBO C 0b6bekTamMm n3yyveHnsa Guonornu.
BoisiBneHne ponu OGuonormm B oOpMUPOBaAHMMU
COBPEMEHHON €CTECTBEHHO-HAY4YHOW KapTuUHbI Mupa




M NpaKkTUYECKOWN OeATENbHOCTU NI0OEN.

2. Knetka

3HAKOMCTBO C  KNETOYHOW Teopuen CTpPOoeHus
OpraHn3MoB.

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

3HaHMe  OCHOBHbIX  CMOCOGOB  pPasMHOXEHUS
OpraHnsMoB, CTaguii OHTOreHe3a Ha npumepe
yernoseka.

3HaHMe MpUYMH, BbI3bIBAOWMX HapylleHus B
pasBUTMN OpPraHM3MOB.

YmMmeHue nonb3oBaTbCcA reHeTU4ecKkomn
TEPMUHOMOIMEN N CUMBOSIMKOM, pellaTb NpocTenwune
reHeTu4yeckme 3agadn.

3HaHue ocobeHHocTeNn HacneacTBEHHOMN n
HeHacrneacTBEHHOM N3MEHYNBOCTU n nx
Omonorn4yeckom ponu B 3BONHOLINN XXNBOTO.

4. Bug

YMeHune aHanm3npoBaTtb U OUEHWMBaATb pas3riMyHble
rMnNoTe3bl NMPOUCXOXOEHUA XKN3HN Ha 3emne.

YMeHue npoBoguTb onucaHme ocoben ogHoro Buaa
no Moponorn4eckoMy Kputeputo.

Pa3Butne cnocobHOCTEN SACHO M TOYHO um3naraTtb
CBOW MbICAN, NOrM4eckn oBOCHOBLIBATb CBOK TOYKY
3peHusi, BOCMPUHMMATb W aHanuanpoBaTb MHEHUS
cobeceqHUKOB, NpuU3HaBasi MpaBO APYroro YyerioBeka
Ha NHOE MHeHMe.

YMeHue OOKa3bIiBaTb poacTBoO YyerioBeKa n
MITEKOMUTaloLLUX, 0oOLHOCTb n paBEHCTBO
yernoBe4yecKkmnx pac.

5. dkocucrtemol

3HaHMe OCHOBHbIX 3KONOrMYEeckMX (DaKTOPOB U UX
BMMSIHUS HA OPraHN3Mbl.

3HaHne OTNMYMTENBHbIX NMPU3HAKoOB WNCKYCCTBEHHbIX
coobulects — arpo3KoCcUCTeM.

Mony4yeHne nNpeacTaBreHNst 0 CXEMe 3KOCUCTEMbI Ha
npumepe Guocdepsi.

[emoHcTpauna YMeHUA NOCTaHOBKU uenen
[EeATenbHOCTH, nraHnpoBaHune cobcTBEHHOM
JEATENbHOCTM AN OOCTUXKEHUSA NOCTaBMNEHHbIX

uenen, npeaBuaeHNss BO3MOXHbIX pe3ynbTaToB 3TUX
OENCTBUI, OpraHmsaumMm CaMOKOHTPONA U OUEHKMK




NOJTY4YEHHbIX PEe3yJibTaTOB.

OOyyeHne cobnogeHnto npaBun  MNoOBeAeHUS B
npupoae, 6epexxHoMy OTHOLLEHUIO K BMonormyeckmm
obbekTam  (pacTeHMsIM M XKMBOTHbBIM U KX
coobuiecTBam) N NX oxpaHe.

Pa3den Xumusi

6. BBegeHue

PackpblTue BKNnaga XMMWYECKOW KapTuUHblI Mupa B
€[INHYI0 eCTECTBEHHO-HAY4YHYI0 KapTUHY MuUpa.

Xapaktepuctmka XUMUW Kak MNpou3BOAUTENBHON
cunbl obecTtBa.

7. O6wasn n HeopraHu4veckas
XUMusA

YMeHne paTtb onpedenieHne  u - onepupoBaTb

cnegyoowmnmMm XUMUYECKNMU NOHATUAMM:
«BELUECTBO», «XUMWUYECKNN JNIEMEHT», «aToOM»,
«MOneKyrna, «OTHOCUTENbHbIE aTtoMHas n
MOSEKYNsipHasi MacCbl», «WUOH», «annoTponusy,
«M30TOnMbIY, «XMn4eckas CBA3bY,
«3NEKTPOOTPULATENBHOCTbY, «BaneHTHOCTbY,

«CTeMNeHb OKMUCMNEHMNAY, KMOJSbY, KMOJSIIPHas mMaccay,
«MONSApPHbIN ~ 06beM  ras3oobpasHbiX  BELLECTBY,
«BELLeCTBA MOJIEKYNIAPHOTO M HEMOSEKYNSIPHOro
CTPOEHUSI», «pacTBOpbI», «3NEeKTponuT 7
HEe3aNeKTponuTY, «3nNeKTponuTmyeckas
anccoumnaumsiy, «OKUCIUTENb U BOCCTaHOBUTEIbY,
«OKMUCNEHNEe N  BOCCTAHOBMEHME»,  «CKOPOCTb
XUMUYECKOW peakLmmy, KXXMMN4YeCckoe paBHOBECHEY.

dopmynupoBaHMe 3aKOHOB COXPaHEHWs Macchl
BELLEeCTB M MNOCTOSHCTBA COCTaBa  BeLLECTB.
YcTaHoBneHMe - MPUYMHHO-CNELCTBEHHON  CBS3MU
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,
rpynnbl) U yCTaHOBIIEHWE MNPUYNHHO-CIIEACTBEHHON
CBA3U Mexay CTPOEHNEM atomMa n
3aKOHOMEPHOCTAMU U3MEHEHUS] CBOWCTB 3f1IEMEHTOB
n obpasoBaHHbIX MMM BELIECTB B nNepuogax wu
rpynnax.

XapakTepucTmka afieMeHToB ManbiX NepuogoB No nx
NONOXEeHUo B Mepuogunyeckon cucteme
0.N.MeHpeneesa.

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

XapakTepuctuka BaXXHEWLWIMX TUMNOB XUMWUYECKUX
CBA3EM U  OTHOCUTESNIbHOCTM 3TOWM  TUMNOMOrUW.
OO6bsiCHEHME 3aBMCUMOCTU CBOWCTB BELLECTB OT UX




COCTaBa N CTpPOEHUA KpUCTannnM4eCknx peLleTok.

XapakTtepuctuka cocTaBa, CTPOEHUsl, CBOWCTB,
Nofy4YeHns 1 NPUMEHeHNEe BaXXHENLLMX HEMETanIoB.

XapakTtepuctuka cocTaBa, CTPOEHUsl, CBOWCTB,
Nony4YeHns 1 NPUMEHEHNE BaXXHENLLIMX MEeTarnnos.

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

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

OO6bsiCHEHME CYLWIHOCTU XMMUYECKUX MNpPOLECCOoB.
Knaccudmkauyus XMMUYECKNX peakumin no
pPasnnUYHbIM NPU3HaKaMm.

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

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

Mcnonb3oBaHne B y4yebHOM M npodheccmoHanbHom
AeATeNIbHOCTU XUMNYECKNX TEPMUHOB U CUMBOJSTUKM.

HasblBaHMEe W3y4YeHHbIX BELLECTB MO TpuBMUArbHOM
UM MeXayHapo4HOW HOMEHKaType U OTpaxeHue
cocTaBa 3TUX COEOUHEHUN C MOMOLLBIO XUMUYECKUX

dopmyn.

OTpaxeHne XMMUYECKMUX MpOoLEeCcCOB C MOMOLLbBIO
YPaBHEHUN XUMUYECKUX peakuuni.

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

HabntoaeHwue, domkcupoBaHue n onucaHue
pe3ynbTaToB NPOBEAEHHOr0 3KCNepuMeHTa.

MpoBeaeHne caMoCTOSITENBHOMO NOMCKa XMMUYECKOW
MHOPMaLMM  C  UCMONb3OBaHWEM  Pa3fUYHbIX
NCTOYHMKOB (Hay4HO-NONynAPHbIX n3aaHum,
KOMMNbIOTEPHbIX 6a3 gaHHbIX, pecypcoB MHTepHeTa);
NCMONb30BaHME KOMMbIOTEPHbIX TEXHOMOrMn Ans
06paboTkM 1 Nepeaayn XMMmyeckon nHdopmaummn u
ee npeacTaBneHnst B pasnnyHblix popmax.

KpuTnyeckass oueHka AOCTOBEPHOCTU XUMUYECKOWN
MHdOpMauuK, nocTynarLwemn n3 pasHblX UICTOYHMKOB.

CobniogeHne npasun 6e3onacHoro obpalleHusi ¢
roprouYnMm n TOKCUYHBLIMU BellecTBamm,
nabopaTtopHbiM 060pyaOBaHUEM.




8. OpraHmnyeckasa xumusi

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

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

OnucaHne coctaBa W  CBOWCTB  BaXXHEWLLUX
npeacraBuTenemn OpraHn4yeckmnx COeNHEHNN:
yrneBoopoaoB, CNMPTOB, CNOXHbIX 3UPOB, XXMUPOB,
MbIfl, KapOOHOBbIX KMUCNOT (YKCYCHOW KUCIOThbI),
MOHOCaxapugoB (rntoko3bl), Aucaxapuaos
(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 HOMEHKatype W OoTpaxeHue
cocTaBa 3TUX COEOUHEHUA C MOMOLLBI XMMWUYECKUX
dopmyn.

Mcnonb3oBaHne B y4yebHOM M npodheccmoHanbHom
AeATeNIbHOCTU XUMNYECKNUX TEPMUHOB U CUMBOJSTUKM.

OTpaxeHne XMMUYECKUX MpOoLEeCcCOB C MOMOLLbBIO
YPaBHEHUN XMMUYECKUX peakuunm

BbinonHeHMe XuMun4yeckoro 9KCnepnmMmeHTa B MOJIHOM
cooTBeTCTBUU C NpaBuiiaMn TeEXHNKAU ©e3onacHocTu.

HabntopeHue, domkcupoBaHue " onncaHue
pe3ynbTaToB NPOBEAEHHOro aKCNepUMEHTA.

lMpoBeneHne camMoCTOATENbHONO NOMcKa XMMNYECKOMN
nHdopMauum C  UCMONb30OBaHMEM  PasfiNYHbIX
MCTOYHMKOB (Hay4HO-NONYNAPHbIX n3gaHun,
KOMMbIOTEPHbLIX ©a3 AaHHbIX, pecypcoB UHTepHeTa);
NCMNOSIb30BaHNE KOMMbIOTEPHbBIX TEXHOMOrmn ang
0b6paboTkn 1 nepegavn XMMMYecKon MHdopmMauum n
ee npeacTaBneHns B pasfnuyHbIX popmax.

KpuTnyeckass oueHka AOCTOBEPHOCTU XUMUYECKOWN
MHOpMauuK, nocTynarLen U3 pasHblX UCTOYHUKOB.

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

9. XMMuMA U X13Hb

OGBACHEHUE XUMUYECKMX SABMNEHMWI, MPOUCXOOALLMNX B
npupoae, 6bITy 1 Ha NPOM3BOACTBE.

dopmynupoBaHne npasun 6e3onacHon paboTbl CO
cpeacTBamu GbITOBOM XUMUN.




OueHka  BRUSIHUSA  XMMWUYECKOTO  3arpsi3HEHUs!
OKpyXXalllen cpeabl Ha OpraHnsM Yeroseka W
APYrue XuBble OpraHn3mbl.

CobniogeHne npaBun  SKOMOTMMYECKM TPamMOTHOro
noBefeHns B OKpyXXatoLlen cpeae.

Pa3den ®u3uka

10. BBepeHue

Pa3Butne cnocobHoOCTEN 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  MEXaHW4eCcKoro
apwxeHns. PopmynupoBaHME 3aKOHa  CIOXEHUSN
CKOpPOCTEWN.

MccnenoBaHne paBHOYCKOPEHHOMO NPSMOSIMHENHOIO
ABWXKeHUs (Ha npumepe CBOOOAHOrO NageHus Ten) u
PaBHOMEPHOIrO ABWXEHUS TeNa 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 pasnuyHbIMK crocobamu.
N3mepeHue cun B3aumopenctema ten. Bolumncnenue
3HaAYeHUs1 YCKOPEHUST TeN MO U3BECTHbIM 3HAYEHUSM
OENCTBYIOLMX CUN U Macc Ten.

YMeHne pasnuuyatb cuny TSXKeCTM UM Bec Tena.
O6ObsicCHEHMEe W npuBedeHMEe NPUMEPOB SIBIEHUS
HEeBECOMOCTM.

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

11.3. 3aKOHbI cOXpaHeHUsA B
MeXxaHuKe

OObsiCHEHME pEeaKTMBHOIO ABWXKEHUSI Ha OCHOBE
3aKoHa coxpaHeHus umnynbca. [pMmeHeHne 3akoHa
COXpaHeHUs1 MNynbca NS BbIYUCNEHNA N3MEHEHNN
CKOPOCTEN TEN NPU NX B3aUMOOENCTBUSAX.

BbluncneHne pa6OTbI Ccun n N3MEeHeHUNd




KMHETUYECKON QHeprnn Tena.

BbluncneHne  noteHunanbHOW SHeprmm Tesl1 B
rpaBnMTaumMOHHOM MoJie.

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

11.4. MexaHun4yeckue
KonebaHusa u BOJHbI

MpuBeneHne npumepoB konebaTenbHbIX ABMXEHWMN.
WccnepoBaHme 3aBMCUMMOCTM nepuoga KonebdaHuin
MaTeMaTMYeCKOro MasgTHMKa OT €ro AfIMHbl, MaccChbl U1
aMmnnuTyabl konebaHmn. OnpegeneHne yCcKopeHus

cB06OOHOro NageHust ¢ NOMOLLIbKD MaTemaTU4Yeckoro
MadTHUKaA.

HabntogeHue konebaHumn 3ByvaLlero Tena.
lMpuBeaeHMe 3Ha4YeHUss CKOPOCTU pacnpOCTpaHeHMUs
3ByKa B pasfnyHbIX 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

MOMEKYNAPHO-KMHETUYECKkon Teopun. HabniogeHune
OpPOYHOBCKOro ABWMXEHUS U aBneHus anddyauu.

Onpepnenexve napameTpoB BellecTsa B
rasoobpasHOM COCTOSIHAM Ha OCHOBaHUW ypaBHEHUS
COCTOSIHWSA MaeanbLHoro rasa.

MpeactaBneHne B Buae rpadmka M30XOPHOrO,
n3obapHOro M  M30TEPMUYECKOrO  MPOLECCOB.
BbluncneHne cpegHenm  KMHETUYECKOW  SHEeprum
TENSOBOrO0  OBWXKEHUSI MOJEKYnn MO  WN3BECTHOM
TemnepaType BeLlecTBa.

N3mepeHune BnaxxHOCTU Bo3ayxa.

12.2. OCHOBbI
TepMoOANHAMUKKU

JKcnepuMeHTanbHoe nccrnegoBaHne  TennoBbIX
CBOWCTB BellecTBa.

PacuyeT KkonuyecTtBa TenmnoTbl, Heobxoaumoro Ans
OCyLlecCTBI1IEHNA MnpoLuecca npeBpaweHna BellecTBa
M3 OQHOro arperaTtHoro CoCtoAaHnA B gpyroe.

PacueT wu3mMeHeHWss BHyTpeHHEW oHeprum Ten,
paboTbl M nepedaHHOro KonuyectBa TensioTbl Ha
OCHOBaHWW NepBOro 3akoHa TepMOANHAMUKN.

ObbsicHeHne NPUHUMNOB nencTems TenrnoBbIX
MaLUnH.

12.3. ArperaTtHble
cocTosiHUA U ha3oBble
nepexoabl

OnucbiBatb, onpegendtb M OOBACHATbL C  TOYKU
3peHus MOMEKYNSIPHOM Teopumn npoueccol
M3MEHEHUS  arperatHbiX COCTOSIHUM  BeLlecTBa:
NCnapeHnsa n KOHAEHCaUMW, KUMNEHWUNA, NIaBlEHUSa U




Kpuctannm3auumn.

OObACHATL TakMe NOHATUA N PU3NYECKME BESNUYMHI,
Kak: HacCbILLEeHHbIN nap, abcontoTHas n
OTHOCUTENbHAA BNaXXHOCTU BO34yxa, TOYKa pPOCHI,
yaenbHass Tennota napoobpasoBaHus, YyaernbHas
TennoTa KoHOeHcauuu, yaenbHas TennoTa
nnaBneHus BeLlecTBa; Ucrnornb3oBaTb 00603Ha4YeHUs
PU3MYECKMX BEMUYUH U €ONHULUbI  PU3NYECKNX
BenuyuH B CIU.

PaccunTbiBaTb KONMMYECTBO TENNOTbl, HeobGxoaumoe
ANs nnaeneHus (MNvM KpuUcTannusauuu) BeLLecTBa,
napoobpasoBaHus (MM KOHAEHcauuW) BeLLEeCTBa;
paccunTbiBaTb yAernbHYl0 TEnnoTy nnaBfneHus 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 noteHumnana
ANIEeKTpU4eCKoro nond OoaHOoro n HECKOJIbKMX
TOYEYHbIX 3apAaaoB.

N3mepeHne pasHOCTV NOTEHUMarnos.

an/IBeLl,eHI/Ie npnmMepoB NpPoBOAHUKOB, ANIJTIEKTPUKOB
N KOHOEHCATOPOB.

HabntogeHue ABMEHNA 3neKTpocTaTn4eckom
WHOYKUMWN W SBMEHMA Nonspu3aumm OUaneKkTpuka,
Haxo4sLLEerocs B afieKkTpPUYECKoM rnone.

13.2. 3aKOHbI NOCTOAHHOIO
TOKa

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

C6op W MuCNbiTaHWe JNEeKTPUYEeCKUX Lenen c
Pasfn4YyHbIM COEAMHEHMEM MPOBOAHWUKOB, pacyeT WX
napameTpoB.

13.3. MaruuTHOe none

HabniogeHne penctBuss  MarHUTHOrO Mons  Ha
NPOBOAHMK C TOKOM, KAPTUHOK MarHUTHbIX NONEeN.

dopmynupoBaHue npaBuna  NeBOW  pyku  AOnS
onpeaeneHus HanpasneHnsa cunbl Amnepa.

13.4. dneKkTpomarHuTHas
MHAYKUUSA

BbluncneHne cun, OencTByOWMX Ha MNPOBOAHUK C
TOKOM B MarHMTHOM Mofie, OB6bSCHEHMEe npuHUuna
OEenCTBUS anekTpoasuraTens.

WNccnepgoBanne ABNeHusd ANeKTPOMarHUTHOM
NHOYKUMN.




14. BonHoBasa 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.

O6bcyxaeHne  ocobeHHoOCTeM  pacrnpoCcTpaHeHus
pagnoBOITH.

MpumeHeHne Ha npaKTUKe 3aKOHOB OTPaXKeHus W
npenomMmneHuss ceeta npu  pelleHun  3ajad.
HabniogeHne aBneHus gudpakumm v gmcnepcum
cBeTa.

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

15. CTtpoeHue 1 passutue Ob6bsAcHeHne mogenu pacwmpstowencs BeceneHHonm.

BceneHHow HabniogeHve 3Be3n, JlyHbl M MnaHeT B Teneckon.

HabniogeHne CONMHEYHbIX MNATEH C  MOMOLLbIO
Teneckona.

7. ONMUCAHUE YYEBHO-METOAUYECKOIO U MATEPUAJIbHO-
TEXHWYECKOIO OBECMNEYEHNSA OBPA3OBATENBHON OEATENBHOCTHU

7.1. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHue
Peanusauus nporpammbl gucumnnunHbel «EcTecTBo3HaHWe» TpebyeT Hanuumns
y4yebHON ayauTopum C NapKoM KOMMbIOTEPHOM TEXHUKM C gocTtynom B WHTepHet
(HOyTOYK, NpOEKTOp, 3KpaH, akycTu4eckas cuctema).
lMomeleHune KabuHeTa yOooBneTBopseT TpeboBaHMsM CaHuTapHo-
anuaemuornorndecknx npasun n Hopmatueos (CaHlMnH 2.4.2 Ne 178-02) n ocHaleHo
obopygoBaHMeM: MuKpockon buomen-2, cnMpomeTp Cyxon MOpTaTUBHbLIA, POCTOMEpP
PM, komnnekt «CTpoeHne Tena 4erioBeka», TOPC YesloBeKa, CKeneT 4enoBeka,
Tematnyeckme Tabnuubl, penbedHble Tabnuubl, TemMaTudeckme CTEeHAbl, MYNSXKW,
MUKponpenapaTsbl, BUaAeodunbMbl.

7.2. WHdopmaumoHHoe obecnevyeHue odyyeHus

NMepeyeHb  Yy4YeOHbIX  U3AaAHUAN, MHTepHeT-pecypcoB,  AOMONMHUTENIbHOW
nuteparypbil

B 6ubnuoteyHbin poHa BXoaAaT yvyebHWMKK, y4ebHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneuymBatoine ocCBoeHMe y4yebHOM gucumnnunHel «EcCTecTBO3HaHMeE,
PEKOMEHOOBAHHbLIE UMW OONYLWEHHble ANs WUCNONb30BaHMA B MNPOdEeCcCUOHanbHbIX



obpasoBaTenbHbIX OpraHu3auusax, peanuaylowmx obpasoBaTenbHyld MNporpamMmmy
cpenHero obuero obpasoBaHus B npegenax ocsoeHus OMNMOIM CrO Ha 6a3e ocHOBHOro
obuiero obpasoBaHus.

BubnmnoteyHbin dooHA MOXET ObiTb LOMOMHEH (PUBNYECKMMU SHLMKITONEANAMM,
aTnacamu, CrioBapsMu, CrnpaBOYHMKaMW MO OU3nKe, XUMUK, BGUONOrnM, Hay4yHOW u
Hay4YHO-MONYNSIPHON NUTEPaTYPON eCTECTBEHHO-HAYYHOIo COAEPXKaHNS.

PekomeHaoyemas nutepaTypa:

[Ona obyyatowmxca

1. Bbuonorma  10-11.  YrnybneHHbIn  ypOBEHb: Y4eOHMK OnNd  ydalmxcs
obweobpasoBartenbHbixX yupexaeHun / J1.B. Beicoukas, .M. Obimwny, A.O. PyBuHckni;
nog pea. B.K. WymHoro, I'.A. Obimwuny. — M.: MNpoceeweHne, 2018. — 368 c.

2. lNabpuenan O.C. Xumusa. 10 knacc. basoBbin ypoBeHb: y4ebHuk / O.C.
MabpuensaH. — 2-e 13g., ctepeoTun, nepepab. — 7-e usgaHue, ctepeoTunHoe. — M. :
[poda, 2018. — 192 c.

3. lNabpuenanH O.C. Xumusa. basoBbii ypoBeHb. 11 knacc: y4ebHuk / O.C.
abpuensaH. — 6-e usgaHue, ctepeotunHoe. — M. : [ipoda, 2018. — 224 c.

4. EctectBo3HaHue: 10 knacc : [12+] / H.C.lypbiweBa, W.B. PasymoBckas,
M.A. BuHHuK 1 gp. ; nog pea. U.B. Pasymosckon. — Mockea : duamatnut, 2018. — 384
C. ; nn. — Pexxum poctyna: no noAanucke. -
URL.: http://biblioclub.ru/index.php?page=book&id=485238 (gata obpalieHus:
07.05.2020). — ISBN 978-5-9221-1751-7. — TeKCT : 3NEKTPOHHbIN.

5. Maknwes [.A. ®dusmka. 10 knacc: y4yebHuk ana obuweobpasoBaTenbHbIX
opraHuM3auuin ¢ NPUNOXEHMEM Ha 3NEKTPOHHOM HocuTerne: 6a30Bbi U NPOGUNBHBIN
ypoBHu / I'.A. Makuwes, b.6. byxosues, H.H. Cotckun; nog pea. H.A. MNapdeHTbeBON.
— M. : MNpoceeleHne, 2017 . — 416 c.

6. Maknmwes [.A. ®dusmka. 11 «knacc: y4yebHuk ana obuweobpasoBaTenbHbIX
opraHuM3auuin C NPUNOXEHMEM Ha 3NEKTPOHHOM HocuTene: 6a3oBbI U NPOGUBHLIN
yposHu / I".A. Makuwes, b.5. byxosues, B.M. YapyruH; noa pea. H.A. NapdeHTbeBon.
— 23-e u3g. — M. : lNpoceeluenune, 2017. — 399 c.

7. XapuyeHko, J1.H. lMpupoga v umsunusauus. lMpodunbHoe obydveHne. 10-11
Knaccebl : y4ebHoe nocobwue : [12+] / J1.H. XapyeHko. — Mockea : upekT-Megua, 2014. —

214 c. — (OnektMBHble Kypcbl). — Pexwum pgoctyna: no nognucke. —
URL: http://biblioclub.ru/index.php?page=book&id=239108 (aata obpalleHus:
07.05.2020). — ISBN 978-5-4460-9835-4. — DOl 10.23681/239108. — TekcT

3NEKTPOHHbIN.

[ns npenogaBsatenen
1. BnuHoBa, C.B. MeToanka npenogaBaHusi €CTECTBO3HaAHMSA: OTAeNbHbIe BONpochl /

C.B. bnimHoBa ; KemepoBckuin rocygapCTBeHHbIM yHuBepcuTeT. — KemepoBo
KemepoBckun rocygapctBeHHbin yHusepcuteT, 2014. — 60 c. : un. — Pexxum goctyna: no
noanuvcke. - URL: http://biblioclub.ru/index.php?page=book&id=278821 (paTa

obpawennsa: 20.04.2020). — bubnuorp. B KH. — ISBN 978-5-8353-1591-8. — TekcT :
SNEKTPOHHbIN.
2. l'yces, [1.A. EcTecTBEHHOHay4YHas KapTuHa mupa : yyebHoe nocobue / [1.A. I'yces,

E.l. Bonkoea, A.C. MacnakoB ; MoCKOBCKMA Medarormdeckum rocygapCTBEHHbIN
yHuBepcuteT. — Mocksa : MoCcKOBCKUM nefarormdeckmin rocygapCTBEeHHbIN YHUBEPCUTET
(Mnry), 2016. - 224 c. - Pexum pgocrtyna: no nognucke. —

URL.: http://biblioclub.ru/index.php?page=book&id=472844 (gata obpauleHus:
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07.05.2020). — Bubnwuorp.: c. 218-219. — ISBN 978-5-4263-0267-9. — TekcT
3JTIEKTPOHHbIN.

3. KameHckun A.A. Brnonorusa. O6wasa 6uonorusa. 10-11 knaccbl: y4ebHuk / AA.
KameHckun, E.A. KpukcyHos, B.B. lNaceyHunk. — 3-e usg., ctepeotun. — M. : [podpa,
2016. — 368 c.

4. KacbsiHoB B.A. ®dusmka. 10 knacc: yyebHuMK ana obuweobpasoBaTenbHbIX
yupexgeHun / B.A. KacbsHoB. — M. : [Ipodpa, 2014. — 416 c.

5. KacbsHoB B.A. ®usumka. 11 «knacc. basoBbli ypoBeHb: Yy4yebHUK Ons
obuweobpasoBaTenbHbixX yupexaeHun / B.A. KacbsiHoB. — M. : [Ipodha, 2014. — 288 c.

6. MNeTtpoBa, E.BE. JlabopaTopHbIn NpakTUKymMm MO €CTecTBO3HaHUO : Yy4yebHoe
nocobue : [12+] / E.B. Netpoea, M.B. ConognxuHa ; MMHUCTEPCTBO HayKn W BbICLLErO

obpasoBaHus Poccuinckon depnepauum, MockoBckum negarormnyeckmnin
rocygapcTtBeHHbld  yHuBepcuTeT. — MockBa @ MOCKOBCKMIA  negarornvyeckui
rocygapctBeHHbln yHuBepcuteT (MIY), 2019. — 156 c. : cxem., Tabn., un. — Pexum
aocTyna: no noanucke. -
URL.: http://biblioclub.ru/index.php?page=book&id=563631 (aata obpalueHus:

07.05.2020). — bubnuorp. B kH. — ISBN 978-5-4263-0736-0. — TeKCT : aN1eKTPOHHbIN.

7. Xumums. 10 knacc. Yrny6bneHHblin ypoBeHb: y4ebHuk / EpemnH B.B., KyabMeHko
H.E., Tepenun B.WN. un gp.; nog pea. JlyHuna B.B. — 6-e u3g., nepepab. — M.: poda,
2018. — 446 c.

MHopmMaunoHHbIE 3NEKTPOHHO-06pa3oBaTefibHbIE pecypChl
(MHTEepHeT-pecypcbl)

1. TynsikoBa, O.B. buonorus : yuebnuk / O.B. Tynskosa. — Mocksa :[upekT-Meana,

2013. — 449 c. : wun., Tabn., cxem. — Pexum pgocTtyna: no noanucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=229843 (gata obpalueHus:
20.04.2020). — ISBN 978-5-4458-3821-0. — DOI 10.23681/229843. — TekcT

3NTIEKTPOHHbIMN.
2. Tynsakosa, O.B. MN3bpaHHble Bonpockl obwen Guonormn : yyebHoe nocobue /
O.B. TynakoBa. — Mocksa :Odupekt-Meagna, 2014. — 146 c. : wn., Tabn. — Pexum

aocTyna: no noanucke. -
URL.: http://biblioclub.ru/index.php?page=book&id=235802 (gata obpaLeHus:
20.04.2020). — ISBN 978-5-4458-9093-5. — DOl 10.23681/235802. — TekcT

3JTIEKTPOHHbIMN.

3. Xamutoa, A.. OpraHuyeckas xumna gna ctygeHtoB Cl1O : yuebHoe nocobue :
[12+] / A.W. XamuToBa, T.E. bycbirnHa, J1.P. CadwmHa ; nog pea. A.M. KysHeuoBa ;
MwuHuctepctBo obpasoBaHns u Haykm Poccun, depepanbHoe rocyaapCTBEHHOE
GropxkeTHoe obpasoBaTenibHOe YyypexaeHue Bbicliero obpasoBaHua «KasaHckui
HauMOHanbHbIA UCCNeaoBaTENbCKUN TEXHOMOrMYeckun yHusepcuteT». — KasaHb
KasaHCKnin  Hay4YHO-UCCrnegoBaTeNbCKkUM  TexHosormyeckun yHusepcutet (KHUTY),
2016. - 172 c. X wn. — Pexum  pgoctyna: no noanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=500926 (paTa obpalueHus:
20.04.2020). — bubnwuorp.: c. 170. — ISBN 978-5-7882-1938-7. — TeKCT : 3NEKTPOHHbIN.

4. KongpatbeB, A.C. ®usmka: CoopHuk 3agay / A.C. KongpateeB, B.M. Y3guH. —
MockeBa :®uamatnut, 2005. — 392 c. — Pexum pgoctyna: no nognucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=76788 (gata obpaweHus:
20.04.2020). — ISBN 5-9221-0579-5. — TeKCT : 3NeKTPOHHbIN.
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