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5abouasn orpamma no OY[6.08 EctecTBo3HaHue pa3paboTaHa Ha OCHOBe
3MEPHON nporpammbl  y4ebHON AucCUMNAMHBI «ECTecTBO3HaHME», aBTOpbI:
"amOmnneHHO M.U., (pekomeHaoBaHa ®PTAY «®degepanbHblil UHCTUTYT Pa3BUTUSA
I an», 2015r.); c yyetom ®rOC cpegHero (MonHOro) o6Lero
ApasoBaHn 1(yTB. npukasom MuHucTepcTBa 06pa3oBaHua 1 Haykm PP Ne 413 ot
17.05,20 Lt , 3apernctpup. MmHucTepcTBOM tocTuLmm Poccuiickon depepaumm No
14480 ot 07.06.2012r.) n Tpe6oBaHu ProC cpegHero nNPodeccroHanbLHOro
A no npoteccun 100116.01 TMapukmaxep (npukas MwuHuCTEpCTBA
n Haykm P® Ne 730 ot 02.08.2013 r. (pea. 09.04.2015r.).
nposaH MwuHuctepctsoM tocTuumm Poccum ot 20.08.2013 1. Ne296441.

44 rpynna npodgeccuin 43.00.00 CepBuc 1 Typu3m.

HM3alll-pa3paboTUMK: FOCYAapCTBEHHOE OGHOMKETHOE NpPodeccuoHanbHoe
OBaTeLlbHOE yupexaeHne KpacHOAapcKoro Kpas «AMLLIEPOHCKUMA TEXHUKYM
{nobun KOro TpaHcrnopTa 1 cepauca»

Pa3paboTunkum: KanyrnHa TatbsiHa MunxainoBHa,
) (rif npenogasatenb usnky NMNOY KK ATATC,
o ’ BenoropLesa MapuHa HuKonaesHa,
npenogasatens 6uonorun NEMNOY KK ATATC
PeuensenTH;
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1 1. MOACHWNTEJIbHAA 3ATIMCKA

Mporpamma o6uieobpazoBaTtencHO y4uebHOW AucuMnanMHbl «ECTecTBO3HaHMe» MpefHa3HavyeHa [Afs
M3yyeHWs  €CTeCTBO3HaHMA B  MNpodiecCUMOHaNbHbIX  06pa3oBaTeibHbIX  OpraHuMs3auuax,  peanmsyowmnx
obpatoBaTeflbHYl0 nporpaMMy cpefHero obwero o6pas3oBaHUs B Mpedefnax OCBOEHWS  OCHOBHOWA
npoceccrnoHanbHoli ob6pasoBartensHoi nporpammbl CMO (OMOTM CMO) Ha 6a3e OCHOBHOTO 06LLero 06pasoBaHus,
npy NOAroTOBKE KBAMU(PULMUPOBAHHbLIX paboumnx, cnyxalmnx, cneLmanucTos CpegHero 3seHa.

\'| TlporpammMa pa3paboTaHa Ha OCHOBe Tpe6oBaHuii P OC cpegHero obuiero 06pasoBaHuUs, NPeabABAAEMbIX
X CTPYKTYpe, COLEPXaHWNI0 U pe3ynbTaTaM OCBOEHMS YYebHON AncunnanmHbl «ECTecTBO3HaHME», B COOTBETCTBUM
c. PekomeHpaumnsamu [Mo opraHusauuMy MNOMyYeHWS CpejgHero obuwero ob6pa3oBaHMsA B Mpefenax OCBOEHMS
o6pa3oBaTefibHbIX MNpOrpaMM CpejHero npodeccumoHansHoro o6pasoBaHUs Ha 6a3e OCHOBHOrO 06Lero
obpa3oBaHus ¢ yyeTom, MNpuUMepHO OCHOBHOW 06pa3oBaTenbHON MporpaMmMbl cpegHero o6uero obpasosaHus,
0/100peHHOI peleHnem efepanbHOr0 Yy4yebHO-MeTOAMYECKOrOo 06befuMHeHWS no o6weMy 06pa3oBaHMIO
(npoTokon o1 28 ntoHA|2016r.Ne2/16-3).

CogepxxaHune nporpammbl «ECTeCTBO3HAHME» HAMPAB/EHO Ha AOCTUXXEHUE CNeAYOLWNX Lesei:

OCBOEHME 3HAHWA O COBPEMEHHOW EeCTeCTBEHHO-Hay4YHOW KapTWHe Mupa M MeTofax ecTeCTBEHHbIX Hayk;
3HAaKOMCTBO C Hambofiee BaXXHbIMW WAEAMU N AOCTMIKEHMAMU EeCTECTBO3HAaHWS, OKa3aBLIMMU OMpegenstoLiee
BNVAHWE Ha pPa3BUTME TEXHUKMN U TEXHOMOTWIA;

* OBfafeHne YMeHWAMU NPUMEHATb MONyYeHHble 3HaHWA AN 00bACHEHUA SBAEHWA OKPYXAKLWero mupa,
BOCMPUSATUS MH(OPMAaLMM eCTECTBEHHO-HAY4YHOrO M MNPOGecCOHanbHO 3HAYMMOIO COAEPXXaHWUs; pasBuTue
WHTennekTyanbHbiX; TAOPNECKMX CMNOCOOHOCTER M KPUTUUECKOTO MbILIEHUA B XO4e NPOBeAeHUs NPOCTelLmx
NCCefoBaHWUin, aHanm3a SBIEHWIA, BOCMPUSATUSA U MHTEPNpeTaLMn eCTECTBEHHO-HAYYHOW UH(OpMaLnK;

* BOCMMTaHWe Y6EeXAEHHOCTM B BO3MOXHOCTW MO3HAHMS 3aKOHHOW MPMPOAbl M UCNOMb30BaHUSA LOCTVMXKEHWIA
€CTECTBEHHbIX HayK A/ P&3BUTUA LUBWUIN3ALUN 1 MOBbILLIEHUS KAYeCTBa XU3HMW;

* MPUMeEHeHNEe eCcTeCTBEHHO-HaYYHbIX 3HaHWIi B NPOEeCCMOHANbHON AesTeNbHOCTU W NOBCEAHEBHOW XWU3HU N5
P6bCLieUeHns 6e30MacHOCTM XXU3HELEATENbHOCTU; TFPamMOTHOrO MWCMOMb30BAHWNSA COBPEMEHHbLIX TEXHOMOTMUNA;
OXpaHbl '340p0OBbS, OKPY>XatoLLeld cpeabl.

j! B nporpammy BkO4YeHO cogep)kaHwe, HanpaB/jieHHOe Ha (DOpMUpOBaHWE y CTYLEHTOB KOMMETEHLWA,
HeobXo4UMbIX [AM» KayecTBeHHOro ocsoeHus OIOMN CMO Ha 6a3e OCHOBHOro o6Lwero o6pasoBaHUa C
noslyyeHNem cpefHero o6uwero o6pasoBaHWs; NporpamMmbl  MOATOTOBKM  KBalM(UUUPOBAHHLIX paboymx,
cnyxXavimx; nporpaMmbl NOAroTOBKMW cneyuanncTos cpegHero 3seHa (MIMKPC, MMCC3).

MporpammMa MOXET UCNOJIb30BaThCA APYTMMU NpodeccnoHanbHbIMM 06pasoBaTelbHbIMU OpraHu3auusamm,
peanu3yrolnuMm o6pasoBaTencHY0 Nporpammy cpefHero ob6uero o6pasoBaHns B Npegenax 0CBOEHWSA OCHOBHOM
npogeccrnoHanbHoli ob6pasoBaTenbHON nporpamMMbl CMO Ha 6a3e ocHOBHOro o6uero o6pasosaHus (MMKPC,
Mrccecs:).

‘- 1M2. OBLWAA XAPAKTEPUCTUKA YUYEBHOW ANCLUUMAVHbI
«ECTECTBO3HAHWME»

EcTecTBO3HaHMe i HayKa O SIBIEHWAX W 3aKOHax npupogbl. COBPEMEHHOE ecTecTBO3HaHWe BK/KOYaeT
MHOXECTBO ecTeCTBEHHO-HayuHbIX oTpacneil, U3 KOTOpPbIX Hanbonee BaXHbIMU SABAATCA (M3NKA, XUMUA U
6ruonorma. OHO OXBaTbiBaeT LUMPOKMIA CNEKTP BOMPOCOB O pasHO06pasHbiX CBOWCTBaX 06BLEKTOB MNPMPOAbI,
KOTOPbIE MOXHO paccMaTpuBaTh KaK eguHOe Lienoe.

EcTecTBEHHO-Hay4Hble 3HAHWS, OCHOBAHHbIE Ha HWX TEXHONOrMM, (OPMUPYIOT HOBbIA 06pa3 >KMU3HK.
BbicOk6b6paszoBaHHIIA' UeioBeK HE MOXET AMCTAHLMPOBATLCA OT (hyHAAMEHTa/IbHbIX 3HAaHWA 06 OKpY>KatoLlem
mupe, He puckys okasaTbCsa 6eCnOMOLWHBLIM B MPOJECCMOHANbHOW feAaTeNbHOCTU. J11060e MNepcrneKTUBHOE
HanpasneHue [lesTeNbHOCTM YenoBeKa NPAMO MM KOCBEHHO CBA3aHO C HOBOW MaTepuanbHON 6a30ii U HOBbIMY
TEXHOM0rnAMU, 1 3Halile VX ecTeCTBEHHO-HAYYHOW CYLLHOCTM — 3aKOH ycnexa.

EcTecTBO3HaHMe—\HeoTbeM/IEMas COCTABNAIOLWLAA KY/bTYpbl: ONpeaensis MUPOBO33PeHUE YeNoBEKa, OHO
NPOHUKAET N B TYMaHUTapHYo ciepy, U B 06L,ECTBEHHYIO XU3Hb.

PaunoHanbHbIA -eCTECTBEHHOHAYUHbIA MeToA, C(HOPMUPOBABLLUMICA B pamMKax eCTECTBEHHbIX Hayk,
O6pasyeT eCTECTBEHHOHAYYHYH KapTWHY Mupa, HeKoe 06pa3Ho-thniocopckoe 0606LEHNE HAYYHBIX 3HAHWIA.

©cHOBY ecTecTBO3HaHUA nNpeAcTaBnAeT (M3MKa — Hayka O npupojge, m3yvarowas Hambonee BaxKHble

AIBNIEHNSs, 3aKOHbl W' "CBOCTBA MaTepuanbHOro mupa. B dum3nke ycTaHaBAMBAKOTCA YHMBEPCalbHble 3aKOHbI,
CnpaBeaIMBOCTb KOTOPbIX MOATBEPXKAAETCS HE TONbKO B 3eMHbIX YC/TOBMAX 1 B OKO/T03EMHbIX MPOCTPaHCTBax, HO
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(hu3nka 3aHMLaéT 0c060e MECTO Cpeau ecTeCTBEHHbIX HayK, MO3TOMY ee MPUHATO CUYUTaTb UAEPOM
€CTeCTBO3HAHMUS.

EcTecTBO3HaHME KakK HayKa O SIBNEHMAX W 3aKOHaxX MpPUpOAbl BKAKOYAET TakKXKe OfHY M3 BaXKHEMLMX

- XUMWIO, j j
IMma — HjJayka O BeuwlecTBax, WX cocTaBe, CTPOEHWW, CBOWCTBax, MpoLeccax MpeBpaLeHuns,

M0BaHUN 3aKOHOB XMMUW B NPaKTUYECKON AeATeNbHOCTY N04ei, B CO34aHNN HOBbIX MaTepuranos.

Brnonorna— coctaBHas 4acTb eCTECTBO3HAHUA. DTO HayKa 0 XMBOI npmpoge. OHa n3yvaeT pacTUTENbHbIN,
XXVBOTHbI MUP W 4YenoBeka, MCMO/b3ys Kak COOCTBEHHble MeTOAbl, TaK W METOAbl APYIMX HayK, B 4aCTHOCTU
hM3NKY, XMMUM W MaTeMaTMKu: HabNHOAEHWA, 3KCMEepUMEHTbl, WUCCNeL0BaHWA C MOMOLLbKO CBETOBOIO M
3M1eKTPOHHOI0 MUKpOCKOMNa, 06paboTKy CTaTUCTMYECKUX JaHHbIX METOAaMW MaTemMaTU4ecKON CTaTUCTUKN U Ap.
Bnonorus BbIABAAET 3aKOHOMEPHOCTM, NPUCYLLME XXN3HW BO BCEX €€ MPOSBEHNAX, B TOM Yucne 06MeH BELLECTB,
poCT, pasMHOXeHue, HacnefCTBEHHOCTb, M3MEHUYMBOCTb, 3BOJIOLMUIO U Ap.

i L npodeccroHanbHbiXx 06pasoBaTefibHbIX OpraHu3aunax, peanusyrowmx o6pa3oBaTe/ibHYH0 Mporpammy
upenHero obwero obpasosaHua B npegenax ocsoeHus OMOIM CMNO Ha 6a3e 0CHOBHOro obuwero obpasoBaHus,
V3yyaeMcst MHTerpupoBaHHas yuyebHas ancumnnnmHa «EctecTBo3HaHWe», BKAOYatoLWwas Tpy pasgena, obnagatouyme
OTHOCMTENbHOW CaMOCTOSITEILHOCTbIO U LENOCTHOCTbI0 — «Du3nka», «Xumus», «bumonorns» — 4to He
HapywaeT npuBbIYHYP NOPUKY €CTECTBEHHOHAYYHOr0 06pa3oBaHna CTYAEHTOB.

LLipn obboeHiii n Todeccuin CMO coumanbHO-3KOHOMMYECKOTO NPOoduas NpoPeccmoHansHOro 06pasoBaHus
eCTecTBO3HaHME M3y4aeTcs Ha 6asoBom ypoBHe P OC cpegHero obuiero o6pa3oBaHMsa C y4eToM cneundukm
ocsausllemoii:npodec)cum.”
3>To BbIpaXKaeMcCsi B CPAPPXKaHUM 00yYeHUs, KONMYeCTBE YacoB, BblAeNdeMbIX Ha
M3y4yeHne OTAENbHbIX' TEM Mporpammbl, FAy6uHE KX OCBOEHMS obydawowmnmucsa, o06beme UM xapakTepe
MpakTU4ecKnx 3aHATIAN, BULAX BHeayLUTOPHO CaMOCTOATE/bHOM paboThl CTYAEHTOB.

HI npouecce peanusaumu cogepXaHus y4yebHON AUCLMNANHBI «ECTECTBO3HAHME» 3HAYMMO W3YUeHue
pasgena’ «Pu3nka», KOTOPbIAi BHOCUT CYLLECTBEHHbI BKMaj B CUCTEMY 3HaHMI 06 OKpyXxawLwem mMupe. ITOT
pasgenisenAeMcA cucTemoobpasyowWwmum Ans APYrUx pasfenoB yyebHOW AUCLMMAMHBI, NOCKONbKY (PU3nyeckne
3aKOHbI N1eXXaT B OCHOBe cHAepXXaHNsa KypCcoB XUMUWN 1 BUONOTUN.

Mpn n3yyeHUM y4yebHOro martepuana no XUmum n 6MONOTMK Le1ecoobpasHO akKLEeHTUPOBaTb BHUMaHUe
o0byyarowmxca Ha XM3HeHio BaXKHbIX 06bEKTaxX MPMPOAbl U OpraHn3mMe yenoseka. ATo rugpochepa, atmocdepa u
6rnocthepa, KOTOpble pacCMaTpMBalOTCA C TOYKM 3PEHUS XMMMYECKUX COCTaBOB W CBOWCTB, WX 3HAYEHUS A4S
XUW3HegesaTensHocTH |.pafleld, 3TO cogep)kaHue, OCBeLLalLLee pOSib BAXKHEMLWMUX XWMWUYECKWX 3/IEMEHTOB B
OpraHusme [4enoBeka,! BOMpOCbl OXpaHbl 340POBbS, MPOGMNAKTUKM 3a60MeBaHUn N BPEeAHbIX MPUBLIYEK,
MocneacTBuii I3ameHeHUs cpefbl 06MTaHNA YenoBeKa 415 YeN0BEYECKOW LMBUIN3ALNN.

3ameTHOe wecrrth B CcOfepXXaHWU Y4ebHOW AMCLUUMAMHBLI 3aHMMaeT Y4ebHbIi MaTepuan, He TObKO
thopmMupytowmii  eCTEC+BEHHO-Hay4YHYI0 KapTUHY Mupa y CTYAEHTOB, HO M pacKpbiBalWuWii NpakTUYecKoe
3HaYeHLle ecTecTBeHI16-Hay4YHbIX 3HAaHWA BO BCeX cdepax >KM3HW COBPEMEHHOro o6uiecTBa, B TOM 4ucne B
FymaHiiTapHoWl chepé. i

U: uenoMm ydebHas AucuMniMHa «ECTecTBO3HaHWE», B COflePXXaHWUU KOTOPO BefyLiUM KOMMOHEHTOM
FBNAIOTCA HayUHbIE 3HAHUS U HayYHble MEeTOAbl MO3HAHUA, N03BO/AET CHOPMUPOBATL Y 00yUaloLWMXCA LeNOCTHYHO
eCTeCTKEHHOHay4YHy0 KapTWHY Mupa, NpobyauTb Y HUX 3MOLMOHANbHO-LLEHHOCTHOE OTHOLUEHNE K U3yYaeMoMy
matepuany, pbTOBHOETb K BbIOOpPY AeiiCTBUI ONpeAefieHHOW HanpaBleHHOCTWU, YMEHME KPUTWUYECKN OLeHWBaTb
Caoi1 1 Yyxiié [JeiicTBNA U: NOCTYMNKN.

VIHTerpiipoaHH6e coaepxaHue y4e6HOI AUCLUNAMHLI MO3BONAET MpenodasaTenam (QU3NKNA, XUMUN W
61onorMm COBMECTHO [OpraHu3oBaTb W3y4eHUe ecTeCcTBO3HaHWA, WUCMOMb3ys WMMEKLWMEecs YacTHble MeTO4UKU
npenojasaHuii npegmeTa.

LLisyYéiite 061/e66pazoBaTe/ibHON Y4e6HON AUCUMNANHBI «ECTECTBO3HAHME» 3aBepLUaeTCsl MOABELEHNEM
ntoros! B dopfiie gnthdepeHLMpoBaHHOr0 3a4eTa B paMKax MPOMEXYTOYHOI aTTecTauumn CTyAeHTOB B MpoLecce
OcBoeHls 06110BHOM OMONM CMO ¢ nonyuyeHnem cpeaHero o6uero o6paszosanns (MMKPC, MMNCC3).

j’l 3. MECTO YYEBHOW ANCLMMNNNHbI B YYEBHOM TM/AHE

YuebMsa gucumnnmnHa «EcTecTBO3HaHMe» SBASETCS Yy4YeOHbIM MpeAMETOM MO BbI6OpPY M3 0643aTeNbHON
npegmé+Hoi 06nactn «EcTecTBeHHble Hayku» ®IOC cpegHero o6Lero o6pasoBaHus.

h Tekiukyme YuebHasa pucuunnvHa «EcTecTBO3HaHMe» u3y4yaeTcs B 06u,e06pa3oBaTe/ibHOM LMKe
yyebHoro nnaHa OlMOM CMO Ha 6a3e OCHOBHOrO 06lero o6pa3oBaHMsA C MOJlyYEHWEM CpeaHero obuiero
O6pa3sosanwii LIM IKPC].

V: yuyébHoM ILlnaile TMMKPC mecTo y4e6HO gucumnnnHbl  «ECTeCcTBO3HaHWe» —B COCTaBe
O6uweobpasoBaTefibHbl* y4yebHbIX AUCUUNAWH NO BbIGOPY, (OPMUPYEMBIX W3 0653aTefibHbIX MNpPefMeTHbIX
obnacten ®rOC cpegHero o6uiero o6pasoBaHus, ans npodeccum CIMO CcOOTBETCTBYHOLWErO nNpodnns
npogeccroHanbHoro O6pa3oBaHus.
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4. PE3Y/NIbTATbl OCBOEHWNSA YUYEEHOW ANCLUNMNNHbI
OcBoeHiie coaepxaHusi Y4eOHON AUCLUNAUHBI «ECTecTBO3HaHWe» ob6ecrneymBaeT AOCTUXKEHWE CTyAeHTamu
cnegyroLlnx pesynbTaToBs:
manyd/g

i MHTe ade K MCTOPMM W AOCTWXKEHWsM B 06/71aCTU eCTECTBEHHbIX HayK, YyBCTBO FOpAOCTU 3a
pble HayKW;
p/KeHUI0 06pa3oBaHWA, MOBLILEHUKD KBanMPUKauun B n36paHHON MpodeccMoHanbHOl
OpaHMeM 3HaHW B 061acTu

MBUME QC03J a 31e 3HaYMMOCTU KOMMNETEHLMIA B 0611aCTU eCTECTBEHHbIX HayK ANs Ye/loBeKa 1 06LLEeCTBa,
MCMoNb30BaTb TEXHOMOTMYECKME AOCTMXKEHUS B 061aCTM (PM3NKKU, XUMWMK, BUONOTUN AN MOBbILIEHUS
HOr0 MHTENNEKTYanbHOrO Pa3BUTKS B BbIGpaHHOI NpogeccUoHanbHoOM AesTeNbHOCTHY;
|npoaHajn: 33MpoBaTb  TEXHOFEHHble MNOCNEACTBMSA ANA  OKpyXatoleid cpefbl, 6bLITOBON u
nPounsBC .. HIAOW [,eSTeNbHOCTM YE0BEKa;
- TOTOBHOCTb CaMOCTOATE/IbHO A06bIBATb HOBble 419 Cebs eCTECTBEHHO-HAYYHbIe
3HaHUA®M MC.."1b301  1eM 415 3TOT0 AOCTYMHbIX UCTOYHUKOB UHGOpMaLnK;
- YMeHUWe ynpasnsn ceoeli No3HaBaTeNIbHON [eATeNbHOCTbIO, MPOBOAMTL CAMOOLEHKY YPOBHS COGCTBEHHOrO
WHTENNEKTYaNbHOro pabBuUTHS;
-'ymeHune BbitTf KOHCTPYKTUBHbIE B3aMMOOTHOLLUEHNS B KOMaHe Mo pelleHuto obwmnx 3agady B 061actu
eATecTB63HAMUIS; o
* MeT/IKpesM6TH
- OBfafeHune [yMeHA5(MA U HaBblKaMy PasNMYHbIX BUAOB MO3HABATE/IbHOW AeATENbHOCTM AN U3YUYeHUs pPasHbIX
cTopoH Okpy»xatowero EctecTBeHHOro Mupa,;
- MPUMeHeHMe OCHOBHbIX MeTOA0B NO3HaHUs (HabMOAEHUS, HAYYHOTO 3KCMepUMEHTA) ANS U3YYEHUS Pa3INYHbIX
cfopDHjlecTecTBEHHO-Hay4YHOl KapTWHbI MMUPa, C KOTOPbIMW BO3HWKAaeT HeO6XOAMMOCTb CTaNKMBaTbCA B
npodeccrnoHanbHO pepe;
- yMenite OnpefensTb penun v 3afaqu LesTenbHOCTM, Bbl6UpaTh CpefcTBa ANA UX
[JOCTUXeHMS Hla NpaKTUKe;
- YMEHMWE UCNOMb30BaTb Pa3/IMUHbIE UCTOUYHUKMN 4151 MONYYEHUS €CTECTBEHHO-
Hay4Holi MH(opMmauumn I OueHNBaTb ee JOCTOBEPHOCTb A1 LOCTUXKEHMSA NOCTaB-
neHHbIX! Lenei n 330a)4}
e tipedJkemHbiX: w1 T
—abgopMupoBaHHOCTb NpeAcTaBAeHUI O Le/IOCTHOW COBPEMEHHOI eCTECTBEHHO-
Hay4HOIi KapTiiHe mMupal, NpUpOoAe Kak e4UHON LeNOCTHO cMcTeMe, B3aMMOCBA3U YeN0BeKa, MPUpPoAb! 1 06LwecTBa,
IOTPaHCTBENHO-BpeMeHHbI X MacliTabax
Weinoin; ! i-Tr'l ij
yageiive 3HaHUAMKU b Hanmbonee BaXXHbIX OTKPbITUAX U JOCTVXKEHMAX B 061acTh
_. rcTB63HaHMg, NoBAMABLINX Ha 3BOMIOLMIO NPEACTaBAEHMUIA O NPUPO/E, Ha Pa3BUTUE TEXHUKN U TEXHONOTUIA;
- etpop MPOEaHHOCTH "MeHNA NPUMEHATb eCTECTBEHHOHAYYHbIe 3HAHUA 419 06BACHEHNSA OKPYXAOLWLNX ABEHWUIA,
coxpaHeHus 3[0poBbs,! obecneyeHns 6e30MaCHOCTU XU3HEAEATENbHOCTH, OGEpPEXHOro OTHOLWEHUS K npupoge,
pauMoHanLHOro NPUPOLONOAbL30BaHNS, a TAKXKE BbINOMHEHUS PO/ TPaMOTHOIO NOTPe6uUTenNs;
- ChopMmnpoBaHHOCTb NpeAcTaB/ieHWIA 0 HAYYHOM MeToZe NO3HaHWS NPUPOAbLI U
cpeacTBax usyyeHuns MeraMupa, MakpoMumpa U MUKpPOMMpPA; BRageHue npuemamm
eCTeCTBEHHOHAYUHbIX /AabnojeH A, ONbITOB, UCCEA0BAHNIA U OLEHKN OCTOBEPHOCTH MONYYEHHbIX PE3Y/bTATOB;
-r- BnageHue rtOHATIAMHBIM annapaToM ecTeCTBEHHbIX HaykK, MO3BOMAKLWMM NO3HaBaTb MWUpP, Yy4yacTBOBaTb B
anckyccmax Ho ecTCCTBEHHO-Hay4HbIM BOMpOCaM, WCMO/Mb30BaTb Pas3fMyHble WUCTOYHUKWM WHGOpMaLun Ans
NOArOTOBKW: COBCTBEHHbIX PaboT, KPUTMUYECKM OTHOCUTLCS K coobleHuam CMW, cogepXalum HayuHYH
(agmo;  Ur
HHOCTb HUW NOHUMATb 3HAYMMOCTb €CTECTBEHHO-HAyUYHOrO 3HAHWUA A5 KaXLOro 4enoBeka,
HezaBucmMMo oT teCo MpoeccMoHanbHOW AesTeNbHOCTU, pa3nuyaTb (akTbl M OLEHKMW, CpPaBHMBATb OLEHOYHbIE
Bb B'OfJAr, BUAETbMX (pii3b|C KPUTEPUSIMM OLEHOK M CBA3b C KPUTEPUSIMU C ONpPEeAEeNeHHON CUCTEMON LIEHHOCTEN.

5. COOEPXAHWE YUYEBHOW ANCLUUNINHDI
<uwii npounb npodeccmoHansHoro obpasosanns. Mpodgeccun CMNO
dusnka

Has Hayka 0 npupofe. ECTeCTBEHHOHayYHbI/i MeTOZ MO3HaHWUS, ero BO3MOXHOCTU U



Us i npouecce MO3HaHWUs Mpupogsl. MogennpoBaHue GU3MYECKUX SIBNEHWIA U MPOLECCOB,
KapTvHa MUpa 1 ee BaXXHeMLLMe COCTABNSOLLNE.
bl 1 cocTaBa BellecTBa Bo BceneHHol. OTKpbITUS B hM3MKe — OCHOBA Mporpecca B
MpPOM3BOACTBA.

MexaHnyeckoe aBuxeHue. Cuctema otcyeTa. TPaekKToOpUA ABUXKEHUS.
(eHve. PaBHOMepHOE MNpsMonuHeliHoe ABvKeHue. CKOpocTb. OTHOCUMTENbHOCTb MEXaHW4Yeckoro
A ckopocTeii. Mpadnkn aBUXKEHUS,
b Nbii HEPAaBHOMEPHOM [BVXXEHUU. MTHOBEHHAs CKOPOCTb. PaBHOYCKOPEHHOE NPAMONHEHOE
"KopeHune 'CBo60gHOe nageHme Ten. KpuBONNHenHOe ABUXEHME. Y TN0Bas CKOPOCTb. PaBHOMepHOe
[BV>KEHWE MO OKPYXLOopru. LIeHTpoCTpeMUTE/IbHOE YCKOPEHME.,
OnHamnka. Macca u ¢ *n|. Bsanmogeiicteue Ten. 3akoHbl AUHaMUKKN. Cuibl B NPUpPOSE.
Cnocobbl n3amepeHus|cpn.|MiHepymanbHasa cuctema oTcyeTa. 3aKOH BCEMUPHONO TATOTEHUA.
HeBecomoCTb.
3aKOHbI COXpaHeHNa B MexaHUKe. VIMnynbc Tena. 3aKOH CoOXpaHeHnsa umnysnbca.
PeakTnBHOE ABWXeHWe,. MexaHunyeckasa paboTta. MoWHOCTb. PaboTa Cubl TATOTEHUA, CUJIbI YIIPYTOCTU U CUJIbI
TpeHus. MexiHnueckw} aHeprus. KuHetnyeckas aHeprus.
KuHeTnueckan sHeprus v pabota. MNMoTeHuManbHas 3Heprusa B rpaBUTaLMOHHOM Mofe.
MoTenLIMa/Tblits 3Heprita Ynpyro 4eopMUpOBaHHOrO Tena. 3aKOH COXPaHeHUs MOMHON MexaHWYecKol SHeprum.
JemMoHcTpaumn
OTX3CUYeNbinoCTb MEXAHNYECKOTO ABUXKEHUS.
, ;eHMA.
WHepTHPCTL Ten. !
3aBNCUMOCTbL YCKOpeH” na oOT ero Macchl v CU/bl, AeCTBYIOLWEl Ha Teno,
PaBeHCTBO v MpoTuBPM|  >KHOCTb HanmpasfeHWsA CUN AeliCTBMA M NPOTUBOAENCTBUA.
HesecomocTtb! j ’ (7
PeakTVWBHOE ABMXEHME; M(AeNb PaKeTbl.
N3meHeHune aHeprum npu CoseplueHun paboTsbl.
IMpakTunyeckoe 3aHATUE
VccnepgosaHume 3aBUCUMOCTU CUSIbl TPEHMSA OT Macchbl Tena.
OcHOBb!', MONEKYNSIPHON (IU3NKN N TEePMOSUHAMUKM
MonekynsapHaa ¢GH3MKa. ATOMUCTUYECKas Teopus CTpOeHMs BeuwlecTBa. HabnwgeHns un OMbITh,
noATBepXjatolMe aToMiio-mMONeKynsapHoe CTpPOeHMe BeliecTBa. Maccbl M pasmepbl MOnekyn. Tennosoe
abmwKeHwve! yHetly, BewectBa. BpoyHoBCKoe ABwkeHue. MgeanbHblii ras. Temnepatypa Kak mMepa CpefHel
KWHeTUYeCcKoW 3Hepruin Yactuu. YpaBHeHMe COCTOSAHWA WAeanbHOro rasa. Msonpoueccbl M UX  rpafuku.
O6bCHeHVe arperaTHbix1lcocTosHMI BelwecTBa M (Pa30BbIX NEPEXOS0B MeXAY HMMW Ha OCHOBE aTOMHO-
mMonekynsapHblx npegcTasneHmi.
Cea3B Mexay gaBneHmemM!n cpegHeil KMHETUYECKOI 3Hepruein monekyn rasa. Pab6ota rasa. Mogenb XugkocTtu.
MosdpSAlocTioelHaTskeH#e 1 cMaunsaHme. Kpuctannnueckne u aMopdHble BelecTsa. XXUAKMe KpUCTanbl.
TepMmogMHaMuka. BHYTpbHHAA 3Heprusa. PaboTa u TennooTgada Kak cnocobbl M3MEHEHUS BHYTPEHHER aHeprum.
MepBbiiA) -1 BTOpPOi 3bK(HbI TepMogmHamuku. [puHUMNbl AeAcTBMA TennoBbiX MawwH. KM[ TennoBbix
[BWinliTbbein. TennoBble’M)awmHbl M UX MPUMeEHeHMe. OKOMornyeckme npobsembl, CBA3aHHbIE C MPUMEHEHUEM
Tengbs'bIK MiiwmH, 1 npo6aembl 3HEProcOepeXxxeHus.
OemoHcTpaummn 11 !
[emXKelne 6poyHoBckitK YacTuy,. Ouddysus.
fBneiily NoBEPXHOCTHOrO HATSXXEHUA U CMaYMBaHMA.
KpuéTa/lnbl, AIMOPMhHbID BELLECTBA, XXMAKOKPUCTA/I/IMYECKUE TeNa.
Vi3smeHeHVe BHYTpeHHel aHeprum Ten Npu CoBepLUeHMM paboThbl.
CcH&BRA 3nekMpbayHa LKW
AnekTpocTtanm Ka: ;'BbaiimogeiicTBne 3apsHKeHHbIX Tenl.  JneKTpuyeckuid  3apag. 3aKOH  COXpaHeHus
3lekTpitvecK6ro! 3apagb. 3akoH KynoHa. 3neKkTpocTaTMyeckoe Mosie, ero OCHOBHblE XapaKTEPUCTUKKM U CBS3b
MbxAy Hummnl MposOAKM 1 1301TOPbI B 3N€KTPOCTATUYECKOM Nofie. DNeKTPUYecKas eMKOCTb KOHfEHCaTopa.
Jifeprusl anekTppcTa+nUHECKOro nons.
MocTosAHHbIN ThK. MobTOAHHbIA 3neKTpUYecKunini Tok. Cuna ToKa, Hanps>KeHWe, 3eKTPMUYEeCKOe CONpPOTUB/EHME.
3)KkK6ii Oma )/l yuacTKa HENWM 1 NONHON 3NEKTPUYECKON Lieni.
Ve6eKiTBIA MOMHbCThI NOCTOSHHOFO TOKa. 3aKOH xoyns —JleHua. TennoBoe AeCTBME 3/1EKTPUYECKOrO TOKa.
Aneiirrpuec(eliiiTok 6 pasnnuHbIx cpeaax.
I = N1 iji- ciMii i



/n

iilr - > jin
. 1Ti’'HH
, . F| 1061 MONIE.; ] | |UTHOE MNOMAE W ero OCHOBHble XapaKTepucTWKW. [elicTBME MarHUTHOrO MOAs Ha
npoBofHuK p|lrokom. 3*"koH AmMnepa. Snektpogsuratens. Cuna JlopeHua.
3M1eKTPOMArHUTHON MHAYKLMW. 3aKOH 3N1eKTPOMarHuTHOM UHAYKUnn. MpaBuno SleHuya. CamonHayKLms,
MarHMTHOro nosns.

M1l
pen. B3auMogencrTene 3apsaxkKeHHbIX Ten.
Harpes |[BOOHW|<LL ¢ TOKOM.
OnbIT:
B3aumopgeiic' MPOBOAHMKOB C TOKOM.

[JelicTBMe MarHMTHOIO NONsA Ha NPOBOAHWUK C TOKOM.
Pp6oTa dnekTpoasurarens.
f1BNeHve 3NeKTPOMarHUTHOMW UHAYKLUMN.
lMpakTnyeckoe 3aHATME
C60opka {3neKTpnYeCcKoi Lenu n nsMepeHue CUibl TOKa M HANPSXKEHUS Ha €e Pas/IMYHbIX yYacTKax.
KonebaHna MBOMHbI j [ j
MexaHun4yeckne KonebaHns u BoNHbl. CBo6GOAHble KonebaHusa. lMepuog, yacToTa M amnanTyda KonebaHuid.
lapmoulueccue konebaHma. MaTeMaTUYECKMIA W MPYXUHHbIA  MaaTHWKW. [lpeBpalieHne 3Hepruu npu
r\ppipiiiyec™mx KonebaHusx.
MexaHWuecKune BonHbl U VX BUAbI. 3BYKOBbIE BOJIHbI. Y IbTPa3BYKOBbIe BOJMIHbLI. Y NbTPasByK 1 ero ncnosib3osaHue
B MeguumHe A TexHukel if
ONeKTPOMArHUT HbIE KonebaHnA 1 BOSIHbI. CBOBOAHbIE 3NEKTPOMArHUTHbIE KO/ebaHu4.
Kbneba+enslblii koH]ryip. ®opmyna ToMcOoHa. BbIHYXAEHHbIE 31EKTPOMarHUTHbIE KonebaHua. FapMoHM4YecKue
3NleKTpo|mariiTHble KonebaHna. DNEKTPUYECKNIA pe3oHaHC. NepeMeHHbI TOK. dnekTporeHepatop. MonyyeHue u
nepefava 3neKTpoaHepruii. Mpobaembl aHeprocbepexxeHus.
OMeKTtppMapiiiiTHoe none. 3NeKTPOMArHUTHblE BOAHbl. CKOPOCTb 3MEKTPOMArHWTHbIX BOAH. [pUHLMNbI
paguocsasn 1 TeneBnaeHUs. icnonb3oBaHMe 3N1EKTPOMArHUTHbLIX BOMH Pas/IMYHOro fuanasoHa B TEXHUYECKMUX
CpeAcTBax CBA3W, MeAuLMHE, MPU U3YYEHUN CBONCTB BeLlecTBa.
CsefloiiMe BOnHbI. Pa3BuTue npeacTaBneHWii 0 NpuMpode CBeTa. 3aKOHbl OTPaXKEHWA W MPenoMAeHUs CBeTa.
WHTepgepeHunsa ceTa; Judpakuyma ceeta. AudpakunoHHasa peweTka. MNMonapusauns ceeta. Aucnepcus ceeta.
[nH3bl. DopmynaToiiko NnH3bl. OnTuyeckne Npnoopsbl.
femoncTpaumm 1 )
KonebaHus MaTtemaTnyeckoro u npy>KMHHOro MasTHUKOB.
PaboTa anekTporeHeparopa.
W3nyueiine Vinpvem 3neKTpOMarHUTHbIX BOMH. PagnocBa3b.
PasnoxxeHue 6enoro cselYa B cnekTp.

peHumA i gndppakuma ceeTa.

e WMilNMpenomieHne CBeTa,

xiie Mpubopsl.; (r
MpakTunyeckne 3aH/1LLIKA
W3yHeiiile k6/1eb6aHnini MaTemaT4ecKoro MasTHUKa.
W3yHeHie nHTepdepeHyunii n gudpakymm ceeta.
ebkiibibl LibLLIT0BO tinsnKn
KBaHloBble cBoiicTBa cBeTa. PaBHOBeCHOe TensioBoe M3nyyeHne. KeaHToBas runortesa
Mnaiika; ®0OTO3INEKTPUUECKNIA AP (EKT. YpaBHEHMEe DiHWWITEeNHA 4NA BHewHero goToaddekTa. PoToH. [asneHne
ceeTa. [lyaniiam cBoiicTB PBeTa.
®diisika atoMa. Mogenii cTpoeHns atoma. OnbiT Pesepgopga. Moctynatel bopa. O6bACHEHWE NMHERYATOro
cnektpalsojopoja Ha'oCHOBE KBaHTOBbIX MOCTynaTtoB bopa. [lornoweHve u uUCNyckaHWe cBeTa aToOMOM.
KBaHTOBas OHeprusa. MNpuHumMn AeiAcTBMA M uUcnonb3oBaHue nasepa. OnTuyeckas CNEKTPOCKOMMA Kak METof
n3y4CHNaXCOPTaBa BellecTBa.
du3MKa aTOMHOI0 fApa 1 3/IeMeHTapPHbIX YacTuL,.
CbcY¥BW cTpoeHMe aTOMHOIO a4pa.
Cfeofidia 1afepHbrx| cun. SHeprus cBA3M M AedeKT MacCbl aTOMHOrO figpa. PaAnoakTUBHOCTb. Buabl
pbhiiOakTMBlbIX! NpeBpaleHnii. 3akOH pagMOaKTUBHOFO pacnaga. CBOWCTBA MOHW3NPYIOLWMX AAEPHBIX
n™yueininii. ®agloakTvBHbre n3ny4yeHns U UX BO3LENCTBME Ha XXUBblE OpraHU3Mbl. FAAepHble peakuuun. AgepHas
aeprel ika.'dnemeH+apHble yacTuuybl. DyHAaAMEHTaNbHble B3aUMOAERCTBUS.

Bt HKU
TO3((heKT. DOTOINEMEHT.

M3nyyeHune nasepa. U_H

| il 1%



LICMEKTPK! pasiMUHbIX BELLECTB,
MOHW3NPYHOLLUX N3TYYEHWA.
ee 3BO/H
lpaseT ceneHHoi. Kocmonorus. 3Be3abl. TepMosgepHblii cnHTe3. Mogenb paclwupstoLeiics

b
He CBae4yHOl cucTembl. poToconHUe M npoTonnaHeTHble o6naka. O6pa3oBaHMe MaHeT,
[4eCTBOPaHMA BHE3EMHbIX LMBUAN3ALNIA,
KapTuHa Mupa.
Xunmua
s xumusa

- I TMHa MMpa KakK cocTaBHas 4acTb eCTeCTBEHHO-Hay4YHOl KapTuHbI
ib HIMM K u3Hn coBpeMeHHOro obuiectsa. Hogelllune [OCTMXKEHUS XMMMWUYECKOW Hayku B niaHe
(TexHonoruid:!'  XMmMmyeckas  TEXHONOTMA—OUOTEXHONOIUA— HAHOTEXHONOT KA. MpuMeHeHwne
LOCTVKEHMWI COBPEMEHHOW XUMUW B TyMaHUTAPHOW chepe AesTeNbHOCTU obLiecTBa.
e TIoHATMA 1 3aKOHbI XUMUK
sy, Bewectso. ATom. Monekyna. XvMUYeCKWil 31eMeHT 1 (hOpMbl €ro CyLLecTBOBaHuUS. NpocTbie u
cnoXXHble selAdreréa:. “Aan6Tponua n ee NMPUUYNHbLI.
OemonéTpala i i j
11a6op'Mogeneit aTomoB U monekyn.
M3Meépéiiiié IeewecTita.1l:OCHOBHbIE 3aKOHbl XMMWUW. Macca atoMOB W MOneKyn. ATOMHas eAguHULAa Macchl.
OTHOCHT 6ALIVILE aTOMHAA 1 MOEKynspHas mMaccbl. KonM4yecTBo BellecTsa.
MocTosiHHas ABoragpo, MonspHasa macca. 3akoH ABoragpo. MonspHblA 06beM rasos.
PacueTbl N0 XMMUYECKUM POpMynam.
3akoH CoxpaHeHusi MKCCbiiBeLLecTBa.
Meprogiyeckuin 3akoHum Mepuoguyeckas cuctema xummyecknx anemeHTos . V. MeHgeneesa
OTtkpbITue MepuoAuYeCKOro 3akoHa. NMepuogmyeckas CUCTEMA XMMUYECKUX 3/IEMEHTOB
O (Ur MeHgeneeBa Kak rpagpmyeckoe oTobpaxeHune Mepnognyeckoro 3akoHa. MepnoanYecKunini 3aKoH 1 cucTema
B(CBETe'YYeHUS O CTPOEHMM aToma. 3aKOHOMEpPHOCTU U3MEHEHWUA CTPOEHUA 3M1EKTPOHHbLIX 060/104eK aTOMOB U
xNmmnuCbkuxoBolicte! ObpasyembiX 37€MEHTAMM MPOCTbIX W CAOXHbLIX BelecTB. 3HayeHue [lepnoanyeckoro
3aKoHam [Nepuognyeckoi
CUCTEMbI XMMUYeCKUX 3nemMeHTOB [. V. MeHaeneesa Ana pasBUTMA HAYKU U MOHUMAHUA XMMWUYECKOW KapTuHbI
MupM I fjl il
OemoncTpauyus ' =HU|
PB3nUIALIE hbpmbl Mepii6anuecKoil CUCTEMbI XUMUYECKNX 3neMeHToB [l. W. Menaeneesa.
CTpoeHue BewecTBa
Mpupoga XiimnueCk6i CBssn. KoBaneHTHas CBA3b: HenmonspHas u nonspHasa. MloHHas cBA3b. KaTMOHbI U aHUOHBI.
Metaniiliue6Kasa CBHob.1BbaopogHas cBA3b. B3anMMOCBA3b KPUCTAN/IMYECKUX PELUETOK BELEecTB C pasNnyHbIMU
Tiinamii xVIMMueckoii.c6iisn.
OemoHcTpaumna i i li|
O6pasubl BelecTB 1 MaTepuanos ¢ pa3MyHbIMWU TUNAMWN XUMUYECKON CBS3M.
Boga; PtotBbpbl i mlj}
Vopa BMipiip6ae, 66Ty, TeXHINKe 1 Ha NPOM3BOACTBE. DPUNYECKME U XUMUYECKME
ckolicT&alB6/bl. 3arpksHUTenn BoAbl U CMOCO6KI OUMCTKN. YKecTKas Boja U ee yMArYeHue.,
OnpecHEHNC Bogbl. ArperatHble COCTOAHMA BOAbI W ee nepexofbl U3 04HOr0 arperaTHOro COCTOAHUA B Lpyroe.
PaCTicpeHiie:1 Teep/IMxP BelecTs 1 ra3oB. 3aBUCMMOCTb PacTBOPUMOCTW TBEPAbIX BELECTB W rasoB OT
T"MHepaTypbk MaccoBas [0N5 BellecTBa B pacTBOpe Kak Cnocob BblpaXKeHus cocTaBa pacTBopa.
fdemoHcTtpauus' wr-! 'jjj'
dunbityéckne cBoiicTBa E64bl: MOBEPXHOCTHOE HATSXKEHWE, CMavyMBaHue.
Aummnyéckne peakuymii 1
IHATMEP XUMMUECKOoMpeakyun. Tunbl XMMUYECKMUX peakumnili. CKOpoCTb peakuuu
(hak-Mpia,! 6T kbTopbrk (oHa 3aBUcKUT. TennoBol 3h(eKT XMMUYECKOW peakuun. XMMUYECKOe paBHOBecue W
Cnocobbl ero cMelLLeHus.
oA o1 "W
XumunYéckne Aeakuuii ¢ BblaeneHnem TEMIOThI,
O6paTiAMOETK XMMUYECKUX peakLmnii.
MpakTypyecllioe 3aHiiTné
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3asncmmocTbl KO IMnyecKoin peakuumn oT pas3fiMyHbIX HaKTOPOB (TemMMNepaTypbl, KOHLEHTPaL MM BELLECTB,
LeicTBuA: KaTann3aTopos),
Hedr Hnyec <ue coefiHeHnA
Knaccudukaumss HeopraHMYecKUX COefMHEeHWn u ux cBoicTBa. OKCWUAbl, KWCNOTbl, OCHOBaHWSA, COMMU.

Tec CBOICTBA OCHOBHbIX KNacCOB HEOPraHUYeCKMX COeAWHEHWW B CBETE TEOPUW 3MEKTPOAMTUYECKON
garT .MoHsaTune rugponuse coneit. Cpega BOAHbIX PaCTBOPOB COJEN: KUcnas, HeMTpanbHas, WenovHas,

nokasa enb pH pacTtsopa.
MeTa”*Tun HemeTannbl. MeTannbl. O6WMe PU3NYECKME N XUMUYECKNE CBONCTBA MeTaNnoB, 06YCOB/EHHbIE
CTPOEH”ell, aTOMOB U KPPPTaN/0B U MONOXEHNEM METaN/IOB B 3/IEKTPOXMMUYECKOM pPAfYy HanpsxkeHuii. O6ume
nonyyeHms metansios. Crnnasbl: YepHble U LBeTHble. KOppo3nsa MeTanioB 1 cnocobbl 3alinThl OT Hee.

Tau/Tbl. p6LLas xapakTepucTKa rnasHbIX NOATPYyNn HemeTan/i0B Ha NpuUMepe ranoreHoB. OKUCAUTENBHO -
BOO ablopuTT IbHbIE CBOWPTBA HEMETA//IOB.
BaxHellune coeMHEHNS MeTan0B U HEMETAN/I0B B MPUPOAE 1 X03ACTBEHHON AeATeNbHOCTH YenoBeka. 3almTa

A cpefibl OT 3arpA3HeHUs TAXeNbIMW MeTan aMmu, CoeJUHeHNAMMN a30Ta, Cepsbl, yrinepoga.
(4%
Bsa .elicTBMe MeTannoB C HemeTannamu (UUHKa C Cepoil, anlOMWHWA C KOAOM), pacTBOpamu KUCIOT U
Lwenoyw
Melan6s (I_dﬂHKa, Xenesa, MarHus) B KUCN0pofe.

B3anmopeincTBue a3oTHOW U KOHLEHTPMPOBAHHON CEPHOIN KUCNOT C MEeAbHO.
BoccTaHOBUT3/bHbIE CBOWCTBA MeTa/oB.
XVMUYecKre CBOWCTBA COefWHEHWI MeTansoB..
MpakTnyeckne 3aHATUN
PeakLiyL, obmeHa' B BOAHbIX pacTBOpax 3/1IeEKTPONTOB.
Pnpeg™eune pH pacteopa coneii.
BbiTec HpHue knopom 6ppma 1 iiofa 13 pacTBOPOB MUX CONeEN.
B3anmogeicTBme meTanioB ¢ pacTBOpaMu KUC/OT U CONeil.
OPrAHNYECKAA XNMUSA
OpraHunyeckume coefuHeHnA
OcHOBHble TOHATUSA OpPraHM4yecKOM XMMUM W Teopuss CTPOEHUS OpPraHMYecKux CcoefgnHeHWi. lMoHATue
n3Ombpu.  “mAbl W3oMepun: cTpykTypHas (Yr1epogHOro CKefieTa, MOMI0XKEHNS KpaTHOW CBA3M WK
(hyHKUMOHan! HOW rpynnbl), NpocTpaHCTBEHHasA. MHOroo6pasme opraHNMYeCKUX CoefUHEHWIA.
Yrnesogopognbl. [pefencHble W HenpedenbHble yrnesofopofbl. CTpoeHWe YrnesofopoAOB, XapaKTepHble
XMMUYecKne CBONCTBaA yrnesofopoaos. MpeacTtaBuTeny yrnesoLopoAo0s:
\(fcraH,|| | 3TN jh, aueTuneH, 6eH3on. TlpuMeHeHMe YrnesBoOAOPOLOB B OpraHUYeckom cuHTese. Peakuus
nOnlmepiizaumn; HedTb, a3, KAMEHHbIW Yroab — MPUPOAHbIE UCTOYHWUKMN YT1eBOL0POAOB.
Kucnopogcofepxalime opraHnyeckue BewiectBa. CnupTbl, KapboOHOBbIE KUCNOTbl U CMOXHbIE 3MpPbl: UX
CTPOEHWe ” 'XapakTepHble XWMWYeckue CBOMCTBA. [lpefCTaBMTENM KUCNOPOACOAEPXKALLUX OpraHnyeckmx

[denitii: “MeTUNOBLIA W 3TWUAOBLIA CNMPTbI, FAWLEPWH, YKCYCHad KucnoTa. Mbina Kak CO/IM BbICLUIMX

OHOBbIX KncnoT. XXupbl Kak CMOXHbIe 3upbl.

toBOZbI: T 10kO3a, Kpaxman, uennoosa,
rchypxALLme opraHnyeckne coeguHeHns. AMUHbI, aMUHOKUCNOTbI, 6enkn. CTpoeHne u 6ronoruyeckas
;i1 6en coB. XMMUYeCKMe CBONCTBA GENKOB.
(eckast cBA3b Me>iigy KnaccaMmy OpraHMYecKnx CoeguHeHNNA.
(«n

Mony4yeHve TuneHa n ell0 B3aMMoLelicTBME C paCTBOPOM MNepMaHraHarta Kanus, 6poMHO BOLON.
Peakuuii Mpn~ueHns yKcy&HO0-3TUI0BOMO 3gmpa.
KauecTBeHHas peakuus ria rnuepuH.
LiBeTHble peakuuu 6enkOB.
MpaKTnyeckue 3aHATUA
XimitYeckune cBOCTBa, YKCYCHOW KMCAOTbI: B3auMOAEeCTBME C MHAMKaTopaMmu, MeTannamm (Mg), ¢ OCHOBaHUAMY
(Cn(OH)2) n ocHoBHbIMK OKcufamu (CuO).
Obpatiimasd n'Heobpatumas geHaTypayus 6enKos.
Mnactmaccbl W Bonokia. lMoHATME 0 njacTmaccax. TepMonaacTW4YHblie W TepMOpeakTUBHbIE MNOAUMEpDI.
OTenbHble npefcTaBUTENN CUHTETUYECKUX U UCKYCCTBEHHbLIX MOJIMMEPOB:
thelibnéhopmanberngHoie CMo/bl, MOAUBUHUAXIOPUA, TEPIOH, LENNyoua.
MoiATne'6 XmMMmiiveckiix BOMOKHax. HaTypanbHble, CUHTETUYECKME W WUCKYCCTBEHHble BOMOKHA. OTAeNbHble
NpeaCTaBUTENN  XUMMIYECKUX  BOMOKOH: aueTaTHOe (TpuaueTaTHbIi  WenK) W BWUCKO3HOE  BOJIOKHA,
LY



(xn6piiH), NOAWHWUTPWUAbHbIE (HWTPOH), NoAMaMupHble (KampoH, HaWoH), NOAMIGMPHbIE

¥

LLiicc 1 BO/TOKOH.

NYeCcKMMU N UCKYCCTBEHHLIMU NOAUMEPaMMU,
MYHbIX BNAOB XUMNYECKNX BOJTOKOH.

17
Xumnsa i yenoseka. XWMWYECKME INIEMEHTbl B OpraHusme 4enoseka. OpraHuuyeckme u
HeopraHuy 3wectBa. OCHOBHble >XW3HEHHO He0O6XO4UMble COeAWHeHUA: 6efiku, YrnesoAbl, XWUPHI,
BUTaMiiHbl!  leBoAbl  [aBHbIA UCTOYHUK 3HEPTMM OpraHn3mMa. Pofib XUPOB B OpraHu3Me. X0NecTePUH 1 ero
pbh >B;310| yenoseka.
Mwiiépanbl BéLlecTba B NpofyKTax nNuTaHus, nuuiesble fobasku. CbanaHcpoBaHHOE NUTaHNe.

a. Kauyectso Bogbl. Motowue n ynctawme cpeactea. lMNMpasBuna 6e3onacHoin paboTbl co

Bunonorus
b HAYK 0 XWBOWN npupoge. MeTofbl Hay4HOro

Wa Kak 006bekT u3yyeHus 6Guonorun. MeToabl WCCNefOBaHUA XMBON MNpMpogbl B Buonorum.
XKnsum (C npuBneyeHnem matepmana us pasfenos QU3NKN U XUMUK). Y POBHU OpraHu3aunm XusHu,
VH i
A3aUnn XKNU3HK,
y&HIA X1BoI Npupoasl,
X M3yYeHits kneTkn. OCHOBHbIe MOMOXEHUS KNETOYHOW Teopun. KneTka — CTPYKTYpHO-
aas (aneMeHTapHas) eAUHULLA XXU3HW.
Mdin! MpokapuoTbl M 3yKapuoTbl — HU3LIME W BbICLINE KETOUYHbIE
3BHble C+pPYKTYpHble KOMMOHEHTbI KNETKN 3yKapuoT. MoBepXHOCTHbI annapar. CxemaTU4yHoe
JKocTHO-mM03anyHOA MOLeNn KNeToUYHbIX MemMbpaH.
“H~BHYTPEHHIAA cpeda KNeTKu, opraHouasl (opraHennsl). KnetouHoe s4po.
\/ XxpaHeHue, BOCNPOM3BeAeH e 1 Nepegaya HacneACTBEHHON UH(OPMaLK, Perynaums XuMmn4eckoi
leTkn. CTpPYKTYpa U GYyHKUUN XPOMOCOM. AYTOCOMbI M NOJIOBbIE XPOMOCOMBI.
NflafeptijalibFjoe eAMHCTBO OKpy>XKaloWwero Mumpa M XMMWUYECKUIA COCTaB >XMBbIX OpraHu3MoB. Bbuonoruuyeckoe
3HayeHMne XUMAYECKUX 3/1eMeHTOB. HeopraHnyeckne BeLLecTBa B COCTaBe KMeTKU. Ponb BOAbl Kak pacTBopuTens
W OCHOBHOIP KOMMOHEHTa BHYTPeHHel cpefbl opraHW3MoB. HeopraHu4yeckue WOHbl. YrneBofbl W AUNUAbl B
Kiie+KelLICTpyKkTypamn 6uonornyeckre ¢GyHKuUunM 6enKoB. AMMHOKUCAOTBI — MOHOMepbl 6enkoB. CTpoeHune
HYKNe0TUAOB W CTPYKTYypa MOMMHYKNEeOTMAHbIX uenein AHK n PHK, AT®.
Bupyc6C n 6akTepuodarn. HeknetouHoe CTPOEHME, XMU3HEHHbIA LUKA W ero 3aBUCMMOCTb OT K/IETOUHbIX OpM
. KU3HW.1BdycBl — BO3bGYyAMTENM VH(EKLMOHHbIX 3a60NeBaHNii; MNOHATME 06 OHKoBMpycax. Bupyc
n umMmyH” gédinlinTa YenbeéKa (BWUY). Mpodnnaktuka BUY-nHdekymum.

0T U1 3yKapuorT.

HATWA
HUW N XXNBOTHbIX NOJ MUKPOCKOMOM Ha FOTOBbIX MMKpOMpenapaTax U Ux onuncaHue.

AOfOK pacTeHUi 1 XMBOTHBIX.

M Mi-'einHoe uenoe. MHoroo6pasve opraHu3mos,
weécTe6bmM 1 bideprmeil ¢ okpyxarwLweli cpefoli Kak Heob6X0AMMOe YCnoBME CYLLeCTBOBaHUA XMUBbIX
,J I M i
CnokbHocib KA-amMo(Ccnpon3BefeHUI0 — OfHa U3 OCHOBHbIX OCOOGEHHOCTEN XWBbIX OpraHu3moB. [eneHue
4 obiioBa p6CTa,:pasBUTHA N PasMHOXEHUA OPraHn3mMoB.
Mub>xeHie! m|MonoBoii npouecc M Non0BOe pasMHOXeHWe. ONnoLOTBOPeHME, ero 61MoornYecKoe

MolikTiié |06! UHgMBMayansHOM (OHTOreHe3), aM6puoHanbHOM (3M6BpMOreHe3) U NOCT3MOPUOHANbHOM PasBUTUN.
HOE& pa3BMTME YeNoBeKa U ero BO3MOXHbIe HapyLUeHUs.
j bl

lif T
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MK O HacnefCTBEHHOCTM W W3MEHYMBOCTW. [eHeTuyeckas TEPMUHOMOIMSA U CUMBO/NKA,
n HacnefosaHusa. HacnefosaHue MpuU3HAKoB Yy yesioseka. lMofioBble XpoMocoMbl. CuenieHHoe ¢
-(hCnegosalu HacnepfcTBeHHble 60/1e3HM YenoBeka, WX MPUYMHBI U npodunakTnuka. CoBpPEMEHHbIe
BAELMa O rei 1 reHome.
eckpe 3a «epHocTn nsameHunsocTu. Knaccudukauyms opm M3MeHUYNBOCTH,
B-WiH > rifrcHOBj , OATAHWU3M YenoBseka.
MpeameT, 3rgody u “eToAbl cenekuymn. MeHeTUYeCKMe 3aKOHOMEPHOCTM cenekunn. Ydenme H. . BaBnnosa o
LEHTPY MH(roobpa: I MPOUCXOXAEHNA KYbTYPHbIX PACTEHWIA,
BuoutexHonol na. ee “  LWKEHUA, NepPCNeKTUBLI PasBUTHA.
LcTpnuun
3WG6CTB n  eBpaLleHue 3HEPTUMN B KJIETKe,
TKW (MUTO3,; Meli03).
6e enonoropasmMHoOXKeHUs.
reo[ eHue y pacTeHuii 1 XXUBOTHbIX.
AYanbHop passuTune opraHn3ma.
HacnefcteeHHble 60/1€3HU YenoBeka.
~ TMHib an coronns™a, HapKOMaHWW, KypeHUs Ha HacnefCTBEHHOCTb.
16HHas M3MeHUYMBOCTb.
smipM MH6rpo6pasiis i1 MponcxoXaeHns KynbTYPHbIX PaCcTEHWUNA,
FBEHHbIAOTORP.
ViccnenoBaHust 1iH06/IKCTM BUOTEXHONOT NN,
MpakTnyeckne 3aHATUA
PewwéHiie anemeHTapHbIX! MeHETUYECKMX 3a4ad.
AHann3 nogeika aTMYeCKMX acrneKToB pPasBUTUA HEKOTOPbLIX UCCNeLO0BaHWU B GUOTEXHONOTUN.

posb B hOPMUPOBAHUN COBPEMEHHO eCcTeCTBEHHOHAYYHOWN KapTuHbl Mupa. Bug, ero
MK CTPYKTypHas eanHuua Buga n 3sonwounn. CHUHTETMYEecKas Teopus 3BOMOLUN.
T B COOTBETCTBMM C CMHTETMYECKOW Teopuei asonwouum (CT3I). eHeTmueckue
KOHHOTO0 npovecca.
PesynbTatbl® 3BofOUMK.' COXpaHEHNE MHOroobpasusi BMAOB KaK OCHOBa YCTOMNYMBOrO pa3BuTUs 6Guocdepbl.
MpuyumHbI BbIMMpaHUA BUAOB. bronornyeckuii nporpecc n 6Monornyeckunii perpecc.
MNOTe3b)! MpbucXOxeHAA XU3HWU. Y CNOXHEHME >XMBbIX OpPraHM3MOB Ha 3emJjie B MPOLECCe 3BOMOLUN.
 ero’3akoHOMepHOCTW. [loKa3aTeNbCTBa POACTBA Ye/0BeKa C MJIEKOMUTAKLWMUMUN XKUBOTHLIMU,
Cve haKTopbl aHTPOMNOreHe3a: YCA0XHeHWe NONYASLUOHHON CTPYKTYpPbl BUAA, M3rOTOB/IEHME OpYANii
pxof]J OT? pacTUTENbHOro K CMEWaHHOMY TWNy MWTaHUA, WUCMNONAb30BaHMe oOrHa. [lossneHue
mbic/THrenbinon Oe1Ténbn6eTn M YneHopasfenbHo pedn. MNponcxoXaeHne YenoBevecknx pac.
Nem6HéTpaiinm  * ft,
Kputepuii spfla. WilC
Monynauma  CTPYKTypHaa efuvHuLa BUAA, 4MHMLA 3BONOLMN,
ABvxywme kunbl agosntoLiin.
3HIAKHOBIHle 1 MHOro06pa3ne NPMCNOCo6AeHNn y OPraHNM3MOB.
W1ncdesatowme Bugpl.
,» JiAe bunb) aHTponoreHesa.
MpouncxoxpaeHue yenbseka 1 YenoBeYECKMX pac.
MpakTuyeckne 3aHiTUA
OnuncaHWEOHKO6eii'BBga MO MOP(HONOTMYECKOMY KPUTEPUIO.
AHa 13’ oLeHKa pas3INnUYHbIX TMNOTE3 NPOUCXOXKAEHUA XKUSHU.
Ananunzam (Lleiika pasnnuyHbIX rNoTe3 NPOUCXOXKAEHNS YeNOBeKa.

Ao0incAO0Mb o i I, tl
" 3agaum SKoMornm: yuyeHme o6 aKonornyecknx hakropax, yueHne o coobLecTBax opraHM3MoB, yueHue
1 ititl

yec cve hakTopbl- 0cO6EHHOCTM MX BO3AENCTBMA. DKOMOrmyeckas xapakrepuctuka suga. MoHATre 06
ybcHux culTOMak! Lienn nutaHus, Tporyeckmne ypoBHU.
$Kak akocuctema. bnoueHos 1 61MOTON Kak KOMMOHEeHTbl 6MOreoLeH03a.
rnobanbHas akocuctema. YueHue B. . BepHagckoro o 6uoctepe. Ponb XMBbIX OPraHM3MoB B
BuoM&céa. Buonoruveckuini  KpyrosopoT (Ha npumepe KpyrosopoTa yrnepoga). OCHOBHble
Tpas/leHnl BO3AECTBNA YenoBeKa Ha Gruocdepy.
3HChbpMaL s HbIX 3KON0TM4yeckmx cucteM. OCOBEHHOCTM arpo3kocmcTem (arpoLeHo3oB).

11



I :
L'L’!' MJ il If
rpakgopbiv UX BAWUSHWE Ha OPraHu3mbl.
Mex/BnaoBble OTHOLLEHWA: NapasuTU3M, XU HUYECTBO, KOHKYPEHLMUS, CUMOKO3.
"~yC|HppPTb pacTuTenpuorp coobuiecTsa.
PhphpOyrneppd)a p Guochepe.
m~"3UMK|M 1 3aKasHUKK Poccum.
|uec|kne 3aHATUA
|eHM|e cxem nepefaymn BELW,ECTB W 3Heprum (Lenein nutaHus).
“lbHas xapakTepucTMKa MNPUPOLHbIX 3KOCUCTEM W arpo3KOCUCTEM CBOEA MecTHOCTU. PelueHune
(yeckunx 3agau. | ;11

nocnefAcTBMiAn COGCTBEHHON [eATENbHOCTM B OKpYXatoLleil cpefe, rnobanbHbIX 3KOMOrMYECKUX
MX1p|!LU|Hus.

BMAOB. Ce30HHbIE N3MeHeHUst B npupoge (OKPeCTHOCTM NpodeccmoHanbHon 06pa3oBaTeibHOA

VHble 3KOCUCTEMBI (OKPECTHOCTU NpoteccroHanbHol 06pa3oBaTeNbHONM

)B (4OKNafo0B), MHAMBUAYANbHbLIX MPOEKTOB:
. ,» . KEHVS W CYLLeCTBOBaHUA.
»MepBoli pycckuii akageMmuk M.B.JTomOHOCOB.
* NckyCctBp 1 npbuecO HesHaHwus.
» ®usitka n MysbikansHoe VICKyccTBO.
¢ LIBETOMy3BLLA.
» ®n3unkall CoBpeMeHHPM LMpKe.
» ®u3nyeckme MeToAbI'CCNeA0BaHNA MaMATHUKOB UCTOPWM, apXUTEKTYPbl U NPOM3BEAEHWIA NCKYCCTBa.
1 HayuHo-TeocHnueCKiilA nporpecc v npo6aembl 3KOOTU.
» bnoTtexHonorus NpaenHaa nHxeHepmns — TtexHonorum XXI Beka.
» HaloTexH®roruinkal/l! npuopnteTHOE HanpaseHUe pasBUTUA HayKn U NPOM3BOACTBa B Poccuiickoi
®egepaunn, i n 3
» OXpaHa OKpy>aloL e cpefbl OT XMMUYECKOTO 3arps3HeHus.
‘ PacTBopbl BOKpyrHac. |
* YCTpaHeHWe XeCTKOCTU BOAbl Ha MPOMbILLIEHHbIX MPeANpUATUAX.
AMcTopmsa BO3HUKHOBEHUS 1 PAa3BUTUA OPraHUYecKon XumMuun.
« YrneBo/bl [Anx ponb B XnBOIi Npupoge.
AXKWpbl KaK NPOAYKT, MUTAHUSA U XMMUYECKOE ChIpbe.
» HexBaTka ApofoBo[bbTBus kak rnobanbHas npobsema 4enoBevecTBa U NyTU ee peLleHus.
* Cpegetita TiTveHbl Ha OCHOBe KMCNOPOACOAEPXKALMX OPraHNYeCKUX COEAUHEHWIA.
* CUHTETMYECKME MOHOliLLe CpeacTBa: 4OCTOMHCTBA U HEAOCTATKM.
* [egiLliniT 6e/lka BOrapeBbix NpogyKTax v ero NpeojosieHne B pamMmkax rnobanbHoOi NPoLOBONbCTBEHHOIA
nporpaMmel; : - 1 1]
* B./. BepHagcknin Meho yuyeHue o 6uocepe.
« VicTopiisl UitpassiiTiie 3HaHNii 0 KneTke.
*» Okpy>kaHLLpas yenoB6Ka cpefja U ee KOMMOHEHTbI: pas/IyHble B3rNA4blI Ha 04HY
npo6nemy.: comll! It
* Monynauna Kak eguHnLa 6M0N0rMYECKOl 3BOMOLNN,
blonynaumna Kak aKoformyeckas eguHuLa.
» CoBpeMeHHble B3rnaabl: Ha 6M00TMYECKYO 3BOMTIOLMIO.
‘CoBpemMeHHble 63 da/bl Ha nponcxoxaeHune vyenoBeka: CTOIKHOBEHNE MHEHWIA.
» CoBpeMéHiible'meTofbl MccneaoBaHus KNeTKU.
N eabllo6TaHnAL6plaHM3MOB: NPUYMHBLI pasHoo06pasns
l:
Y\ NIi
i il 1 > LWM 6. TEMATWYECKOE NJTAHUPOBAHWE
1pn :peHNiAzaumnin OOfOpxKaHus 06LLe0bpa3oBaTeibHOM YyUYebHOW AMCUMNANHBLI «ECTecTBO3HaHME» B mnpejaenax
0|:BoeHiis OMOM CMO| Hd 6a3e ocHOBHOTo 06LLero o6pa3oBaHMs ¢ NOAYyYEeHNEM CpefHero obuiero o6pas3oBaHus
(MMNKPC) MakcumaniiHasa yuyebHas Harpyska 06yvalowmxcs cocTaBnser:
no J npoteccun  38.01.02  Mpopasel,, KOHTpO/iep-Kaccup  COLUaNbHO-3KOHOMUYECKOTO  npoduns
npoeccnoHanibHOTO bbpa3oBaHna — 241 yacos, U3 HUX 065A3aTeNbHaA ayaguTopHas Harpyska obyyaroLimxcs,
1l li-HH
(oY TN 12
hi "
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Kune 3aHATMA, — 180 yacoB, BHeayauTOpHasa camocToATenbHas paborta cTyfeHToB — 61

KonnyectBo 4acoB

KonuyectBo 4acos ayuTOPHOA CamocTtosTenbHa
Harpysku A paboTa
BCero MpakTnyeckne un
nabopaTtopHble
paboThbl

WM3NKWN n

13NKWN

osAATenbHasa paboTta

0TOBKa YCTHbIX ol nneHnn no 3a-
bIM TEMaM, 3cce, APKNafoB, petepaTos,
BPAYanbHOro NPEEKTa C MCNOJMIb30BAHMEM
>p|MaLMPHHBIX TENWONOTNIA, IKCKYpPCUU 1 ap.
lMpome>kyTouYHaa aTTecTauna B hopme guddepeHLMpoBaHHOIo

Nopoun
XnUmus
W wowow
nyeckas XMMus

OHbl XMUN

nii 3aKoH 1 Mepuogmnyeckas
3/1EMEHTOB
MeHpeneesa

lecKHi
3—+F NYECKUX COEAUHEHUMN 1

3cHobHbre MoOHATUA OpraHMYecKon XMMun
OpraHn4ecKux coeguHeHNl

op OAHbIE UCTOUHNKM
lepxawme |praHnyeckune

€ OpraHn4yeckme CoeanHeHNA.
ww

Yesl1oBEKa

oATeNnbHasa paboTa
)OBKa; YCTHBNP BbICTYMN/EHWIA NO 3aaHHbIM

Temawm;;3cce| Aoknagos, pehepaTos,
1HAM6144YaNbHOTO NPOEKTa C NCMOMb30BaHNEM
yonoruii u ap.



necTaumnsa opme amddepeHLMpoBaHHOIO

CTb HayK O XXnNBOMU
TOro no3HaHUA

rostesnibHasa pa6oTa
YCTHbIA Bb  'MMIEHWM MO 3a4aHHbIM
L,0KNafoB, petepartos,

rac Ucnonb3oBaHNem

NOTWii, 3KCKYpCUmM 1 ap.

xEa A cTaumsa opme andcepeHLpoBaHHOIo

PACTUKA OCHOBHbIX BUAOB YYEEHOW AEATENBHOCTU CTYAEHTOB

XapaKTepucTMKa OCHOBHbIX BULOB AeSATENIbHOCTU CTYAEHTOB

(Ha ypoBHe y4ebHbIX felicTBUA)
DUN3NKA

Pa3BuTMe CNOCOOHOCTEW HCHO M TOYHO M3naraTb CBOM MbICAW, NOTUYECKU
060CHOBbIBaTb CBOK TOYKY 3pEHWs, BOCMPUHUMATL U aHaNM3MpOoBaTb MHEHUS
cobecejHNKOB, NPU3HaBas NPaso APYroro YenoBeKa Ha
MHOE MHEHMUE.
MpuBegeHne NMPUMEPOB BANAHMS OTKPbITUIA B (hM3NKE Ha Mporpecc
B TEXHWKE U TEXHO/IOTMU NPON3BOACTBA

O3HaKOM/IEHME CO CNOCO6AMM OMUCAHUS MEXaHWYECKOTO [BUXEHNS,

OCHOBHOIi 3afiaueli MeXaHuKM.

N3yuyeHNe OCHOBHbIX (HU3UYECKUX BEJIMYWUH KUHEMATUKW: MEpeMeLLeHus,

CKOPOCTHU, YCKOPEHNS,
abnojeHNe OTHOCUTENBLHOCTY MEXaHWYECKOro ABUXEHUs. D opMynmpoBaHue
aKOHa C/TOXKEHMS CKOPOCTeWA.

WcenepoBaHe paBHOYCKOPEHHOTO MPSMOIMHERHOTO ABUXEHUS

(Ha npumepe cBOGOAHOTO MaAEHNs TeN) U PABHOMEPHOTO [BUKEHNS

Tena no OKPY>XHOCTHU.

MoHWMaHWE CMbIC/IAa OCHOBHbIX (U3MYECKNX BEAUYUH, XapaKTEpPU3YHOLLUX

PaBHOMEPHOE AABMXXEHMWE Te/1a MO OKPYXKHOCTH

MMoHMMaHWe cMbICNa TakKUX (hU3UYECKUX MOLeNe, Kak MaTepuasbHas

TOYKa, UHEpLMabHAs CUCTEMA OTCYeTa.
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3MepeHMe Macchl Tena pasanmyHeiMy cnocobamm. smepeHue cun
amMogeincTeus Ten. BbluncneHne 3Ha4YeHWS YCKOPEHWUS TeNl MO M3BECTHbIM
Ha4yeHNAM AEeCTBYIOLLMX CUT U MaceC Tes.
MeHWe pas3fnyatb cuny TSXecTM u Bec Tena. OOGbACHEHME W MpuUBeAeHUe
NPYMepoB SIBNIEHWNSA HEBECOMOCTMW.
MpyMeHeHe OCHOBHbIX MOHATWIA, POPMY/ 1 3aKOHOB SUHAMUKM
K pelueHunto 3agau
O6bACHEHNE PEAKTUBHOIO ABMXXEHMA HA OCHOBE 3aKOHA COXPaHeHUs
nmnynbca. [lprMeHeHUe 3aKOHa COXPaHeHMs UMMyfnbca ANA  BblYACNEHUA
M3MEHEHWI CKOPOCTEW Tesl Npu UX B3aMMOAENCTBUSIX.
BobluncneHune paboTbl CUM Y U3MEHEHUS KUHETUYECKON 3Heprum Tena.
BbluncneHne NoTeHUManbHOM SHEPTMM TeN B rpaBUTaLMIOHHOM MoOfe.
XapakTepucTuka Npon3BOLMTENbHOCTU MALLVH W ABUTaTeNeli ¢ NCNoab30BaHNEM
MOHATUA MOLLHOCTY
N3NKN N TEPMOSUHAMUKM
dopmynupoBaHMe OCHOBHbIX MOJIOXEHUA MONEKYNAPHO-
KWHETUYeCKOW Teopnmn. BbiNoNHEHME 3KCNEPUMEHTOB, CAYXaLLnX
060CHOBaHWEM MOJIEKYNSAPHO-KMHETMYECKON Teopun. HabnogeHune
H6POYHOBCKOTO ABVMKEHUSA W BNEHNS gnuddy3uun.
OnpegeneHne napameTpoB BelecTBa B ra3000pasHOM COCTOAHUMN
Ha OCHOBaHWW YpPaBHEHUS COCTOSHUA NAeanbHOro rasa.
MpefcTaBneHne B BUAE rpagmka M30XOPHOro, M306apHOro M M30TEPMMUYECKOT0
npoueccoB. BoiuncneHne cpegHein KWHETUYECKOW SHEPTN TEMTIOBOTO ABUKEHUS
MOJIEKY/1 MO N3BECTHOI TemnepaType BewecTsa. IsmepeHune BAaXXHOCTM BO3LyXa
JKcnepumeHTabHOE NCCNef0BaHME TEMMOBbLIX CBOMNCTB BELLECTBA.
PacueT KonmyecTBa TeM0Tbl, HEOOXOANMOTO AN OCYLLECTBAEHUS
npouecca npeBpaLleHns BewwecTBa U3 O4HOI0 arperaTHOro COCTOSAHUS
B Apyroe.
PacueT nsmeHeHNs BHYTPEHHel aHepruu Ten, paboTbl U NepesaHHOro
KOMM4ecTBa TEMIOTbI HA OCHOBAHMM NEPBOr0 3aKOHA TEPMOAMHAMUKM.
OO6bSACHEHWE NPUHLMMOB AEACTBMA TEMNOBLIX MaluWH
OCHOBbI 31€KTPOANHAMMWKN
BbluncneHune cun B3aMMOAeRCTBUS TOUEUHbIX 3NEKTPUYECKNX 3apsA0B.
BbluncneHne HanpsHXKEHHOCTU M MOTEHLMana 3/1eKTPMYECKOro nons
OLHOTO M HECKOJIbKMX TOUYEYHbIX 3apsg0B.
i3mMepeHne pasHOCTM MOTEHLMAMOB.
MpuBegeHe NpUMEPOB NPOBOLHUKOB, AN3NEKTPUKOB M KOHLEHCATOPOB.
HabntogeHune ABNEHUS 31eKTPOCTATUYECKON MHAYKLUWN U ABNIEHUS
NonApm3aLmnm guaneKTpuka, HaxoaALWerocs B 3/1IeKTPMUYECKOM nose
13mepeHne MOLHOCTKN 3/1eKTpuyeckoro Toka. Mamepenne 34C v BHYTpPeHHeEro
IONPOTUBAEHNA NCTOYHMKA TOKa.
T60p 1 NcNbITaHNe 3NEKTPUYECKMX Lienei ¢ pasinyHbIM COeAUHEHNEM
3pOBOAHUKOB, pacyeT UX napameTpoB
Hab6nogeHne felicTBMA MAarHUTHOIO NOAA Ha NMPOBOAHUK C TOKOM,
KapTUHOK MarHUTHbIX MOMEN.
dopmynupoBaHue npaBuna NeBON PyKW AN8 ONpeAeneHns HanpasfeHUs CUfbl
Awmnepa.
BbluncneHune cun, geicTBYOWMX Ha MPOBOAHUK C TOKOM B MarHUTHOM
|[none, 06bACHEHME NPUHLMNA LEACTBUS 3NEKTPOABUTaTEN .
WtcnenosaHne BNeHNs 3NeKTPOMArHUTHOW MHAYKLMUN

MpuBeaeHMe NPUMepOB KonebaTenbHbIX ABMKEHWIA. ccnefoBaHue
3aBMCUMOCTY Nepuofa KonebaHnii MaTeMaTUyeckoro MasiTHUKa OT ero
ONMHBI, Maccbl M aMNAnUTyAbl KonebaHuil. OnpegeneHne yCKOPeHUs
CcBOGOAHOrO NafieHnst ¢ MOMOLLbI MaTeEMaTUUYECKOro MasTHMKA.
HabnogeHune konebaHuii 3Byyallero tena. MNpuBegeHne 3Ha4eHNs
~KOPOCTW pacnpoCcTpaHeHMs 3ByKa B pas/IMYHbIX cpefax,

YMeHMe 00bACHATL UCMOJIb30BaHME YNbTPa3ByKa B MeAnLMHe
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HabntogeHue ocumnniorpamm rapMoOHUYECKUX KonebaHUi cunbl ToKa
B uenn. OObACHEHME npeBpalleHWs 3Hepruum B ufeanbHOM KonebaTenbHOM
KOHTYpe.
AN3yyeHne yCTpOICTBa M NpUHLMNA AeicTBMA TpaHchopmMaropa.
AHanu3 cxeMbl nepefayut 3NeKTPO3IHEPTMN Ha 6ONbLUKE PACCTOAHMS.
MpuBegeHne MNPUMepPOB BUAOB pPaguocBsi3M. 3HAKOMCTBO C YCTpOMCTBamu,
BXOAALWMMMN B CUCTEMY PajMOCBA3N.
O6cyxeHne 0co6eHHOCTEN pacnpocTpaHeHNs pafnoBOJH
MpuMeHeHMe Ha NPaKTUKe 3aKOHOB OTPaXKEHUS U MPeSioMeHNs cBeTa npu
peweHun 3agady. HabnogeHve aBneHns gugpakymm n gucnepcun ceeTa.
YMeHue CTPOUTL M306paxeHns NpesMeToB, faBaeMble MH3aMu. Pacuet
|ONTMYECKOW CUMbl NH3bI

3nemMeHTbl KBaHTOBOW (OM3UKK
Hab6noneHune hoTO3MNEKTPUYECKOTO aekTa. PacyeT MaKCMMabHOM
KWHETUYECKOWN 3HEPTUN 3/1IEKTPOHOB Npu hoToadhheKkTe
;®opmynmpoBaHme nocTtynatos bopa. HabntogeHue nuHeityatoro
N HEMNpPepbIBHOTO CNEKTPOB.
PacyeT 4acTOTbl U AJIMHbI BO/IHbI UCMYCKAeMOro CBeTa Mpu Mnepexoje
aToma M3 0fHOro CTaLMOHapHOro COCTOAHUSA B ApYroe.
O6bsICHEHNE MpUHLMMa AeicTBUA asepa
HabntogeHne Tpekos anba-vyacTul B Kamepe BunbcoHa. PerucTtpauus a4epHbix
M3NYYEeHUA ¢ NOMOLLbI0 cueTuumKa elirepa.
PacueT aHeprum cBa3n aTOMHbIX f4ep.
MoHUMaHMe LLEHHOCTW Hay4yHOro MO3HaHWsA MUpa He BOO6LLEe A1 YenoBevecTBa
B LLe/I0M, a ANS KaX4oro obyyaroLlerocs AnMYHo, LeHHOCTH
OBMafeHNsA MeTOAO0M Hay4YHOro MO3HaHMs ANA AOCTMXEeHUs ycnexa
B 11060M BMAe NPaKTUYECKOl AeaTeNlbHOCTH

BceneHHas v ee 380110 LA

CTpoeHue u passutue
BceneHHom ,j - i.

O6bsiCHEHWE MOLENN pacluunpsitolLeiics BceneHHON

MponcxoxpaeHue HabnopeHune 38e34, JIyHbl 1 NnaHeT B Teneckon. HabngeHne CONHEYHbIX NATEH
ConHeyHoit CUCTEMBI | .C MOMOLLbIO Teneckona
XNMUA
BeegeHue PacKpbITUE BKNafa XMMUYECKOW KapTUHbI MUPA B eAUHYHO
TURTRNNY eCTECTBEHHO-HAYUHYI0 KapTUHY MUpa. )
XapakTepucTuka XMMnUM Kak npou3BOAUTENbHO CUMbI 06LLecTBa

BaxHeiiluune NYMeHuWe fjaTb OMpeeneHne n onepupoBaTh CNeayOLWUMN XUMUYECKUMU
XUMUYECKME MOHATUS  MOHATUAMM: «BELLECTBO», «XUMUYECKUN 3NIEMEHT», «aTOM», «MOJeKyna»,
w4l m «OTHOCUTE/IbHblE aTOMHaf M MOJSIEKYNApHas MacChbl», «UOH», «afiNOTPONUA»,
mtmpiite fjI e «N30TOMbI», «<XMMWNYECKAs CBA3b», «3N1EKTPOOTPULATENbHOCTEY, «BaNEHTHOCTLY,
ii; - 1 «CTeneHb OKUCMEHUS», «MOMb», «MOMAAPHAs Macca», «MONAPHbLI 06beM
nf.oibgi 5} o, rasoo6pasHbiX BELLECTB», «BELeCTBA MOJEKYNSAPHOTO W HEMONEKYNSAPHOro
Wil CTPOEHUA», «PACTBOPbI», «3NEKTPOAUT U HEINEKTPONUT», «3NEeKTPONUTNYECKas
_“Lhi_:?_i,:{f 34 Ell_n_ 1 Auccoumaumns»,  «OKUCUTENlb U BOCCTAHOBUTE/b»,  «OKUC/EHWE U
[ R | I o BOCCTAHOB/IEHUE»,  «CKOPOCTb  XMMMWYECKO  peakumm»,  «XUMUYECKoe
PE> g - i I paBHOBECUE», «YTNEPOAHbIA CKeNeT», «DyHKUMOHANbHASA Tpynna», «M30MepUs»
OCHOBHbIE 3a:KOHbI .®opMynupoBaHne 3aKOHOB COXPaHEHUS MACChl BELLECTB M MOCTOSIHCTBA COCTaBa
XUMWNIA: BELLLECTB. Y CTaHOB/IEHNE NPUUUHHO-CIEACTBEHHOII CBA3N
y i B (0 V4 mexpgy copepaHWeM 3TUX 3aKOHOB U HanMCaHWeM XUMUYECKUX (hopMyn W

1 1: .YpaBHeHUii. PackpbiTe (U3NYECKOTO CMbICNa CUMBONMUKKA [TepnoANYEeCKOii
1h» Tr St TabnuUbl XUMUUYECKUX 3nemeHToB [l. V. MeHpgeneesa (HOMEpOB 9/eMeHTa,
P ilisi p nepuopa, rpynnbl) U yCTaHOBMEHME MPU{MHHO-C/IEACTBEHHOM CBASU MeXAY
i "~ 1. /7 _ ; .cTpoeHuemM aTomMa M 3aKOHOMEPHOCTSMW W3MEHEHUs CBOIWCTB 3/1EMEHTOB U
iii: piim .7 (0o6pa3oBaHHbIX VMKW BELLECTB B Mepuofax W rpynnax.
S P | T K XapaKTepuctrkKa 3fieMeHToB MasbiX NEPUOAOB MO UX MOSOXKEHWNIO B

OCHOBHbIe Teopuun
XUMunn

Mepunognueckoi cucteme . N. MeHgeneesa
YCcTaHOB/IEHUE 3aBUCUMOCTW CBOCTB XMMMYECKINX BELLLECTB OT CTPOEHUSI aTOMOB
06pasyowWwmx NX XMMNYECKNX 3/1IEMEHTOB.
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XNMUNYeCcKHn

XUMUYECKUin
3KCMepUMeHT
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npoeccMoHanbLHo
3HauMmoe
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BNOIOIrnN4A
BuonolrtLL LI ------------
COBOKYMHOCTb HayK 0
XunBoiInpmpoge.
MeToga Hay4yHoro
no3HaHus B 6Guonormm
KneTka

XapaKTepucTuKa BaXKHeMLWMX TUNOB XUMUYECKUX CBS3eli M OTHOCUTENbHOCTU
ali Tunonornn. O6bLACHEHWE 3aBUCUMOCTH CBOICTB
rLecTB OT UX COCTaBa U CTPOEHUS KPUCTANINYECKUX PeLLEeTOoK,
3pMYyNMPOBaHME  OCHOBHbIX  MOJIOXEHUA  TeopuM  3NEKTPONUTUUYECKOW
accoumaymmn n xapakTepucTuka B CBeTe 3TOW TeEOPUM CBOICTB
3CHOBHbIX K1acCOB HEOPraHNYECKUX COeAUHEHWIA.
dopmMynnpoBaHMe OCHOBHbIX MOMOXEHUA Teopunm XMUMWUYECKOro CTPOEHUS
3praHNyvecKuX COELMHEHUA W XapaKTepuCTMKA B CBeTe 3TOW Teopuu CBOICTB
3efWNX NpeacTaBuTeNneil 0CHOBHbIX KNaccoB
3praHMYecKnx CoeuHeHnA
apakTepucTuKa CTPOeHUs aTOMOB WM KPUCTANNO0B U Ha 3TOW OCHOBe —
O NX PUINYECKUX U XUMUYECKUX CBOWCTB METan0B N HEMETA//OB,
apakTepucTMKa COCTaBa, CTPOEHWUS, CBOWCTB, MOAYYEHUS W MNPUMEHEHMNeE
XKHeNLWNX HeMeTanos.
apaKTepucTnKa CocTaBa, CTPOEHUS U 06 MX CBOMCTB BaXKHEMLINX
accoB HeOpraHW4Yecknx COeaUHeHNIA.
nucaHve cocTaBa W CBOWCTB BaXKHeMW WX MpeAcTaBUTENeil OpraHnyYeckmx
OeAVMHEHWI: MeTaHONa U 3TaHONa, CNOXHbIX 3hMPOB, XXNPOB, Mbl/l, KAPOOHOBLIX
ncnoT (YKCYCHOM KMCNOTbI), MOHOCaxapuzios
rNOKO3bl), Ancaxapmaos (caxaposbl), nonucaxapmaos (Kpaxmana
' Uennwnosbl), amUHOKUCAOT, G6ENKOB, WCKYCCTBEHHbIX W CUHTETUYECKMX
‘NoNnmMepos
Vicnonb3oBaHue B y4ebHOI 1 NpoheccnoHanbHOM feATeNbHOCTM
MUYECKUX TEPMUHOB U CUMBOJIUKMN,
blIBaHWE W3YYEHHbIX BELLeCTB MO TPUBUANIBHON WAW  MEXYHapOoLHOM
OMeHKNaType U 0TpaXKeHMe coCTaBa 3TUX COEAUHEHN C MOMOLL b0 XUMUYECKNX
opmyin.
QKEHVE XMMWYECKMX TMPOLECCOB C MOMOLLbI YPaBHEHWI XMMUYECKUX
KL WA
)6bACHEHME CYLLHOCTM XUMUYECKUX npoueccos. Knaccugukayms
3MUYECKNX peakunid No pasnyHbIM Npu3HaKam
BbINO/IHEHVE XMMMNYECKOTO 3KCNepVMeHTa B NOJIHOM COOTBETCTBUM
npaBmnamu TexXHUKW 6esonacHocTu. HabnwgeHue, hMKcpoBaHue 1 onucaHme
3e3y/IbTaTOB NPOBEAEHHOr0 3KCNepUMEHTA
..poBefleHne camOCTOATE/IbHOI0 NOUCKA XMMUYECKON MH(hopMaLMm
C UCNOMb30BaHMNEM Pa3NNUHbIX UCTOYHUKOB (HayUYHO-NONYNSAPHbIX
n3gaHnii, KOMNbIOTEPHbIX 6a3 AaHHbIX, PecypcoB VIHTepHeTa); NCNONb30BaHWe
OMMNbIOTEPHbIX TEXHONOTNIA A48 06paboTKM 1 nepegayu
MUYECKOW UH(pOopMaLUN 1 ee NpeAcTaBNeHUS B pa3NMUHbIX hopMax
ObACHEHNE XMMMNYECKNX ABNEHWI, MPOUCXOAALLNX B NpMpoge, 6bITy
1 Ha npounsBoacTee. Co6M04eHMe NpaBua IKONOTMYECKM TPaMOTHOIO NOBeLEHUA
OKpy>XXaloLwei cpege.
LleHKa BANSAHUA XMMUYECKOTO 3arpa3HeHNs OKpyXatoLei cpespbl
1Ha opraHWsm 4enoBeka W [pyrue >uBble opraHusmbl. CobntogeHWe npasus
6esonacHoro obpaweHMs C roplYMMU M TOKCUYHbIMU  BeELLECTBaMU,
nabopaTtopHbIM 060pyLOBaAHMEM.
KpuTnyeckas oLeHKa 4OCTOBEPHOCTU XUMMUYECKO MH(opMaLuu,
nocTynawweli M3 pasHbiX UCTOYHNKOB

3HAKOMCTBO C 06BbEKTAMU M3YUYeHUs 6MON0orun.

.BbisiBneHne ponu 6nonormm B hOpMUPOBAHNN COBPEMEHHOIA
€CTECTBEHHOHAYYHOI KapTUHbI MuUpa 1 NMPaKTUYeCKOW LeATeNbHOCTY
nogei

3HAKOMCTBO C K/IETOYHOI Teopueid CTPOEHUS OpraHM3MOoB.

~TonyyeHune NpescTaBAeHNUs O POSIM OPraHNYeCKUX M HEOPraHNYecKnx

Bel,ecTB B KfieTKe. 3HaHWe CTPOEHMA KNeTOK MO pe3ynbTaTam paboTbl co
CBETOBbIM MMWKPOCKOMOM. YMeHMe OnucbiBaTb MUKpOMpenaparbl KAeToK
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JKOCUCTEMbI

pacTeHuil. YMeHuWe CpaBHWBaTb CTPOEHWe KAETOK PacTeHWi W XXMBOTHbIX NO
(roToBBIM MMKpoOMNpenapaTam

3HaHVe OCHOBHbIX CNOCOB0B Pa3MHOXEHWSA OpPraHW3MOB, CTaAuii OHTOreHesa Ha
npuMepe YenoBeka.

(3HaHMe NpUYKH, BbI3bIBAKOLWMX HAPYLLIEHWS B Pa3BUTUMN OpPraH1M3MOB.

YMeHVe NoNb30BaTbCA FEHETUYECKON TEPMUHONOTNEN N CUMBOJIUKOW,

pewaTb NPOCTeALINE TeHeTUYECKME 3a4aun.

3HaHMe 0CO6EHHOCTEN HacNeACTBEHHOW U HEHACNEACTBEHHO U3MEHYN-

BOCTW U UX BUONOTMYECKON POnnN B 3BONKOLMIN XNBOTO

YMeHue aHanus3npoBaTb W OLEHUBATb Pa3/iMUHble TMNOTe3bl MPOMUCXOXAEHUS
XU3HU Ha 3emrie.

YMeHne nNpoBOAWTb OMNucaHwe ocobeil ogHOro BuAa nNo MOpoNornuYeckomy
KpuTeputo.

Pa3BuTue CNOCOGHOCTE SACHO M TOYHO M3naraTb CBOWM MbIC/W, JIOTUYECKM
060CHOBbLIBaTb CBOK TOYKY 3PEHWS, BOCMPUHMMATb W aHa/M3NPOBaTb MHEHUA
cobeceHNKOB, MPU3HaBas MPaBo APYroro 4YenoBeka Ha

MNHOE MHEHMUe.

YMeHMe foKa3blBaTb POACTBO YE/0BEKA M MIEKOMUTAKLWMX,

~OOLLHOCTbL M PaBEHCTBO Y€/I0BEYECKMX pac.

3HaHI/Ie OCHOBHbIX 3KO/IOTNYECKNX q)aKTOpOB N UX BIUAHUNA Ha OPraHM3Mbl.

A3HaHWEe  OT/IMYMTENbHBLIX  MPU3HAKOB  WMCKYCCTBEHHbIX  COOOWeEcTB —
arpoakocuctem. NonyyeHne npefcTaB/ieHNs O CXeMe 3KOCUCTEMbl Ha NpumMepe
6uocgepsl.
[emoHcTpauma ymeHUs MNOCTAHOBKW Leneidl AeaTenbHOCTHU,
COOCTBEHHON  [AeATeNbHOCTU  ANA  AOCTUXEeHUS
npeaBUAeHNS  BO3MOXHbBIX pe3ynbTaTtoB  3TUX
CaAMOKOHTPO/IA M OLEHKN MOMYYEHHbIX Pe3ynbTaToB.
I:1 O6yyeHune coONIOAEHMIO NPaBU NOBEAEHUA B NPUPOAE, BepexxHOMY
nl OTHOLUEHWNIO K 6MONTIOrMYECKUM 0O6beKTaM (PaCTEHUAM U XXUBOTHbLIM
[n nx coobuiecTsam) U UX OXpaHe

nnaHWpoBaHue
MOCTaBMEHHbIX  LENei,
LeicTBUA, opraHusaymm
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YYEBHO-METOOMNYECKOE W MATEPUANBHO-TEXHWYECKOE OBECMNEYEHUE
MPOrPAMMbI YUYEBHOW ANCLUMINHBI
«ECTECTBO3HAHWE»

OcBoeHMe, MnporpaMmMbl  y4ye6HOW  AMCUMNAUHBI  «ECTeCTBO3HaHWe» MpefnonaraeT Haauyune B
npogeccMoHanbHOM 06pa3oBaTeNlbHOW OpraHM3aunun, peanusylolleil 06pa3oBaTesbHY0 MpPOrpaMMy CpegHero
obuiero obpasoBaHusa B npegenax ocsoeHns OMOIM CMO Ha 6a3e 0CHOBHOro o6uwero 06pasoBaHns, y4ebHbIX
KabuHeToB: Np hM3nKe, XMMUK, BUONOTUKN, B KOTOPbIX MMEETCA BO3MOXHOCTb 06ecneunTb CBOOGOAHBIA JOCTYN B
VIHTepHET BO BpeMs y4eBHOIr0 3aHATUA U B NEPUOS BHeY4YeOHOW AeATeNbHOCTN 06yyatoLwmxcs.

B coctaB KabuHeTOB No Gu3nke, Xxummm, 6MoN0run BXoasaT nabopaTopmm ¢ NabopaHTCKON KOMHATOWA.

MomelleHns KabUHETOB DU3NKK, XUMUW 1 BUONOTUN JO/MKHBI YAOBNETBOPATb TpeboBaHUAM CaHWUTapHO-
aNUAeMUONOrnyecknx npasun u Hopmatusos (CaHluH 2.4.2 Ne 178-02) M 6bITb OCHalWeHbl TUMOBbLIM

66pYfoBaHMEM, YKa3aHHbIM B HACTOALLMX TpebOBaHMAX, B TOM YMC/e CreLnanm3npoBaHHoi yuebHon mMebenbio
1 cpeacTBaMu 06yyeHUs, LOCTATOUHbIMUW AN BbIMNOMAHEHUS TPe6OBAHMI K YPOBHIO NOATOTOBKM 06yyatoLnxcs.
B kabuHeTax f0MXHO 6bITb MynbTUMeMIIHOe 060pyL0OBaHME, NOCPEACTBOM KOTOPOIr0O YYaCTHUKM
0ro npouecca MOryT NpocmaTpMBaTh BM3yanbHYI0 MH(OPMAaLMIO No Pusmnke, co3aasatb

HTauuu, Bugeomatepuanbl U T. M.

B coctaB y4ebHO-METOAUYECKOTO WM MaTepuanbHO-TEXHUYECKOro obecnevyeHWs Mporpammbl y4ebHOIA
[avcumninHbl («kECTeCTBO3HaHME» BXOAAT:

* MHOTOYHKUMOHA/NbHbIM KOMMNEKC NpenojasaTens;

* HarnafgHble nocobus (KOMMnekTbl yyebHbIX Tabnuu, nnakatos, MOPTPeTbl BblAAOLMXCA YUYEHbIX B 06/1aCTu
€CTEeCTBO3HAHUA U T. N.); i:

« UIH(OPMALNOHHO-KOMMYHUWKALNOHHbIE CPEACTBa;

* 3Mp/IHHO-3BYKOBbLIE NOCO6US;

* KOMMNMEKT 31eKTPOCHA6XeHNs KabUHeTOoB;

* TEXHWYECKME cpeacTBa 06yUeHus;

* lEMOHCTpPaLMOHHOe 060opyaoBaHMe (06WEro Ha3Ha4YeHNa 1 TeMaTuyeckne Habopbl);

Pl ikl ;3 "ot
il \ 18



:B ! Dol

NabopatopHoe o6opypoBaHue (06LLEF0 Ha3HA4YeHWA W TemaTuyeckue Habopbl, B TOM 4ucCne AN NOCTaHOBKU
LEMOHCTPALMOHHOIO U YYEHUYECKOTO 3KCMEPUMEHTA, PeaKTuBbl);

cTaTuyeckue, AMHaMUYECKMe, LEMOHCTPaLMOHHbIE 1N pa3faToUHble MOAENMN, BKYaa HaTypasibHbie 06bEKTbI;
* BCMOMOraTenbHoe: 060pya0BaHueE;
B KOMMNNEKT TEXHUYECKOW LOKYMEHTAL MM, B TOM YKC/e NnacnopTa Ha CpefCcTBa 06yUYeHNs, MHCTPYKLUN NO MX
Vicnonb3oBaHMIO 1 TeXHWUKe 6e30MacHOCTY;
* GBNNOTEYHDBIN DOHA.
B |6ubnnoTeyHbli hoHA : BXOAAT YyuyebHUKM, y4dyebHO-meToAmMueckune komnnekTol (YMK), obecneumBatowme
yCBOEHMeE Y4ebHOM ANCUUNINHbI «ECTEeCTBO3HAHUE», PEKOMEHAOBaHHbIE UM AOMYLLEHHbIe ANA NCNO/b30BAHUS B
LoeccMoHanbHbIX 06pa3oBaTefibHbIX OpraHu3auuax, peannsyowmnx o6pasoBaTefibHY0 NpPorpaMMy CpefHero
6wero obpasosaHus B npegenax ocsoeHns OMOTM CMO Ha 6a3e 0OCHOBHOrO 06uiero o6pasoBaHus,

N6ANOTeYHbIA  POHA MOXeT ObiTb AONOSHEH (WU3UYECKMMWU 3SHUMKAONeAWAMK, atnacamu, CAOBapsiMu,
[MpaBoyHMKamMn no  u3MKe, XUMWUW, OUONOTMM, HAYUYHOW W HAyUYHO-NOMYMAPHON  AUTepaTypoii
€CTeCTBEHHOHAYYHOr 0 COLEPXaHus.
B npouecce;0CBOEHUA nporpaMmbl Y4eOHOW AMCUUNAWHBI «ECTECTBO3HAHME» CTYLEHTbl [O/MKHbI WMETb
BO3MOXHOCTb JOCTYyNa K 3MEKTPOHHbIM YUYebHbIM MaTepuanam Mo eCTeCTBO3HAHUIO, BKAOYAA (U3NKY, XUMUIO,
6uonorvio, MmerLWKUMCcs B CBO60AHOM LOCTyMe B ceTU VIHTepHET (3NeKTPOHHLIM KHUTaM, NpakTMKyMam, TecTam,
matepuanam EIS i gp.).
1m;

. hi | 1 n 1. PEKOMEHAYEMAA NTNTEPATYPA
Vo

JNntepatypa

®unmH C.IM. KoHuenums cCoOBpeMEHHOr0 ecTecTBO3HaHUA. YuebHoe nocobue ang CMO. Capatos. Hay4Has
KHura, 2019.

Kawees C,/I KoHuenumn COBPEMEHHOI0 eCTeCTBO3HaHMA. Y4yebHoe nocobue.
Capatos. Ain Mn 9p Megiia, 2019.

Kyp6aTosa HC., Koinoea E.A. O6wwas 6uonorus. Yuyeb6Hoe nocobue ana CMno.
CaparoB. Hay4Hasa kHura,:2019.
I Ta6puensiin O. C. u gp.1EcTecTBO3HaHMEe. XUMUA: YHeOHUK 415 CTYLEeHTOB NpodeccroHanbHbIX
o6pa3oBaTeNibHbIX OpraHun3ayuii, ocBaMBar WX npodeccun u cneynansHoctn CMO. -M.,2017

EpoxvH FO M. Xummns:» 3agaun n ynpaxHeHus: yyueb. nocobue gna cTyg. yupexgeHuin CNoO. — M., 2014.
MapwyTuHa JT:A. EcTecTBO3HaHuMe. brnonornsa: y4ebHuK s CTyAeHTOB 06pa3oBaTebHbIX OpraHun3ayuii,
ocsaumBawoLux, Mpogeccun u cneymansHoctn Cro. -M.,2017
1 CamoiineHko M. N. EcTecTBo3HaHUe. ®un3nka: y4ebHUK NS CTYAEHTOB NPOgecCnoHanbHbIX
o6pasoBaTe/ibHbIX OpraHU3aunii, ocBaMBarLWwmMx npogeccumn n cneynansHoctn Cro. - M.,2017

CawmoiineHko J1, . EcTtecTBo3HaHme. dusmka. COHOpHUK 3aday: y4eb. nocobue Ans CTyAeHTOB
MpodeccnmoHanbHbix 06pa3oBaTeNibHbIX OpraHu3almii, ocsamBalWwmx npodeccmm n cneunansHocTn Cro. -
M.,2017

[Ons npenogasateneii |
i O6 obpasoBaHun B Poccuitickoin degepaunn: tegep. 3akoH oT 29.12.2012 Ne 273-$3 (B peg degepanbHbIX

3aK0HOB 0T 07.05.2013 Ne:99-d 3,07 07.06.2013 Ne 120-$3,01 02.07.2013 Ne 170-® 3,07 23.07.2013 Ne203-
®3,07 25.11.2013 Ne317-® 3,07 03.02.2014 Ne 11-®3,01 03.02.2014 Ne 15-d3,07 05.05.2014 Ne 84-P 3,071
27.05.2014 Ne335-®3,0104.06.2014 Ne 148-d3,c n3M., BHECEHHbIMMU depepanbHbIM 3aKOHOM OT
04.06.2014 Ne 145-®3,8 peg.ot 03.07.2016, ¢ u3m.ot 19.12.2016.)

Mpuka3 MuHucTepcTBa 06pasoBaHna 1 Haykn P® ot 31 gekabps 2015 r. No 1578 «O BHeCeHWM U3MEHEHWIA B
Mpuka3 MuHncTepcTBa 06pa3oBaHns u Hayku Poccuiickoii ®epepaymm o1 17.05.2012
No 413: “O6 yblepXXgeHuun (efepansHOro rocyfapcTBeHHOro o6pasoBaTe/lbHOro ctaHgapTa cpegHero (MoaHoro)
obuiero obpaT6BaHMin”». 1
) Twucbmo [enapTameHTa rocyfapCcTBeHHON MNOAUTWKM B cdepe NOAroToBKM paboumx kagpos u AMO
MuHucTepcTBa 06pasoBaHna U Haykn P® ot 17.03.2015 Ne 06-259 «PekomeHAauUn no opraHm3auum nonyyeHuns
CpepHero  obuwerol obpa3oBaHuMd B  nNpefdesax 0CBOeHUS  06pa3oBaTesibHbIX  MpoOrpaMM  CpefdHero
npogeccroHanbHOro o6pasoBaHna Ha 6a3e OCHOBHOro 06Lero o6pasoBaHus ¢
yueToM TpeboBaHUi (hefepanbHbIX rOCYAapCTBEHHbIX 06pa3oBaTe/ibHbIX CTaHLAPTOB W NOyYaemMol npogeccuu
nunm cneymanbHoCTK cpefiHero npoeccuoHanbHoro 06pa3oBaHmnA».
MpuMepHas ocHOBHaa obpasoBaTefibHasa nporpamma cpegHero obuiero obpasoBaHusA, OA06pPeHHaa peLleHuem
thefepanbHOro y4é6iMo-meToANYECKOTro 00beANHEHNS MO 06WeMy 06pa3oBaHuMto (MPOTOKO OT 28 mntoHA 2016 r.Ne
2/16-3). I me 1



nbnH B. ﬁf; K ;apa&ues B. B. ctopusa u metogonorus gusmkn. — M., 2014.
MabpuensH O. C,|7 wcoal . . XumMunaA: KHUra gas npenogasatend: yyeb.- metod, nocobue. — M., 2014,
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