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PaccmoTpeHa

Y4yebHO- MeToAMYeCKUM 00beMHEHNEM
eCTeCTBEHHOHAY4YHOr0 LuKna

« 27 » 05 2021r.
PykoBoguTens E.H. ®utbmoBa

PaccmoTpeHa

Ha 3acefaH1K Neaarornyeckoro CoBeTa
npotokon Ne 1 0_oT «37 »_05 2021r.

Pabouas nporpamma no OY/16.08 EcTecTBO3HaHUe pa3paboTaHa Ha OCHOBE NPYMEPHON Mporpammbl
y4yebHOl AuCuMNnHbl «EcTecTBO3HaHMe», aBTopbl: CamoiineHko [I.U., (pekomeHgoBaHa PrrAY
«®deaepanbHblil MHCTUTYT pa3BuTUA obpasoBaHus», 2015r.); ¢ yyetom ®IOC cpegHero (MoOMHOrO)
obwero ob6bpasoBaHusa  (yTB. npukasom MwuHucTepcTBa 06pa3oBaHMAa U Hayku P® Ne 413 ot
17.05.2012r., 3apeructpmpoBaHa MuHUcTEpPCTBOM tocTULMM Poccuitickoin Pepepauymm No 24480 ot
07.06.2012r.) n Tpe6oBaHnit PrOC cpeaHero npogeccuoHanbHOro 06pa3oBaHUs NO Npogeccun
0J/501.01 AreHT peknamHbli (npukas MuHUcTepcTBa 06pa3oBaHMs M Haykm Pd  Ne oT
02.08.2013 r. (pen. 09.04.2015r.). 3aperucTpmpoBaH MuUHUCTEPCTBOM tOCTULMKN Poccum oT 20.08.2017
r. Ne29-7/$), ykpynHeHHas rpynna npodgeccuii 38.00.00 SKOHOMMKa 1 ynpaBieHus.

OpraHusalms-pa3paboTumnk: rocyfapcTBeHHOE GHOMKETHOE NpodeccnoHasibHOe 06pasoBaTenbHOe
yupexzaeHve KpacHOAapcKoro Kkpas «AMNWEPOHCKUA TeXHUKYM aBTOMOGMIbHOFO TpaHcnopTa W
cepauca»

Pa3paboTumKu: KanyruHa TatbsHa MuxainnosHa,
npenogasatesnb gusnkn NMOY KK ATATC,
Benoropuesa MaprHa HnkonaesHa,

npenogasatenb 6uonorum NerOY KK ATATC
PeLleH3eHTbI:

(BHELLHAS peLeH3mns) 3031Ha EneHa BsiuecnaBoBHa

KBanugukayms no gunaomy:

npenogasaTesib QU3NKN N ACTPOHOMUY
BMNOY KK AJLXT V)

(nognwce)

(BHELUHAA peLieH3ns) [OoxxeHac Cepreit JIeOHTbEBUY

KBanugukauusa no guniomy
VHXXeHep-MeXaHUK

(nognwuce)
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1. NOACHUTENBbHAA 3ATIMCKA

Mporpamma 06 NpeobpasoBaTesibHON Yy4ebHOU AMCUMNAMHBLE «ECTecTBO3HaHMe» npefjHasHayveHa Ans
M3yYeHUs1  ecTeCTBO: HauMss B  MPOMeCCMOHaNbHbIX  00pa3oBaTeflbHbIX — OpraHusauusax,  peasmayloLmx
obpaszoBaTeflbHYH  r*3prpaMMmy cpefjHero obuwero o6pasoBaHMs B Mpedenax OCBOEHWS  OCHOBHOW
npodgeccuoHanbHo o piisoBaTtenbHoi nporpammbl CMO (OMOM CMO) Ha 6a3e 0CHOBHOIO 06LLero 06pasoBaHus,
npy NoAroToBke KBan! uanpoBaHHbIX paboumx, CayXaliux, CreLmanmcToB CpejHero 3BeHa.

F%porpamma pas )abpTaHa Ha ocHoBe Tpeb6oBaHuin PIOC cpefHero obLero obpasoBaHus, NPeLbABASEMbIX
K CTPYKTYpe, COeP>KY HVIO 1 pe3ynibTaTaM 0CBOEHUS YHeOHOW ANCLUUNIMHBLI «ECTeCTBO3HaHME», B COOTBETCTBUM
¢ PekomeHgauuamMM TO oOpraHuM3auuu nonyyeHMst cpefHero obuiero ob6pasoBaHWs B Mpeaesax OCBOEHUSA
obpasoBaTe/lbHbIX Mpbrpamm cpegHero npogeccMoHasIbHOr0 06pa3oBaHMA Ha 6as3e OCHOBHOrO 06L4ero
obpasoBaHusa ¢ yyeToB [MprMepHO OCHOBHOW 06pa3oBaTe/ibHOM NpPOrpaMmMbl CpefHero o06uiero o6pasoBaHus,
0f0OpPEHHON pewleHneM (hefepasibHOro y4ebHO-MeTOANYECKOrO 06beguHEHMS N0 0b6uieMy 06pa3oBaHMI0
(npotokon ot 28 uoH5 2(H6r.Ne2/16-3).

Cofiep>xaHne nporpammbl «ECTECTBO3HaHME» HaMpaB/ieHO Ha AOCTUXEHWNE CNefyoLWNX Lenei:

e OCBOEHME 3HaHWM  COBPEMEHHOW eCTEeCTBEHHO-Hay4HOM KapTMHe MuUpa M MEeTOfax eCTECTBEHHbIX Hayk;
3HaKOMCTBO C Hawv60.. €p B&KHbIMU WAEAMW W AOCTVDKEHUAMU eCTeCTBO3HAHWUSA, OKasaBLUMMMK OnpejenstoLlee
B/INSIHVE Ha Pa3BUTUE |eXBUKWN U TEXHOMOTWIA;

OBNafieHNe YMEHUS M MPUMEHATb MNOJyYeHHbIe 3HAHWA 418 06bACHEHWUS ABMEHWI OKPYXKaloLWero Mupa,
BOCMPUATVA  MHGOPM! UM eCTeCTBEHHO-HAYYHOr0 M MPOMECCMOHANILHO 3HAUMMOrO COAEPXKaHWA; pasBUTMe
NPrrennekTyanbHbIX, TIOPYEeCKMUX CNOCOOHOCTEN M KPUTUYECKOTO MbILJIEHUS B X04e MPOBefeHUs NpocTeinx
nccnefoBaHuiA, aHanu: alwBeHNA, BOCNPUATUA U MHTEPNpPeTaLmMn eCTeCTBEHHO-HAYYHOM NHMopMaLuu;

» BOCMUTaHWE YGeXA* HHOCTU B BO3MOXHOCTW MO3HAHWA 3aKOHHOM NPUPOfAbl U WCMOMb30BAHWUA AOCTUXKEHWIA
eCTECTBEHHbIX HayK [a 1 PP3BUTUA LMBUAM3ALMMN Y MOBbILLEHNA KAaYeCTBa XU3HU;

* MPUMEHEHNE eCTECT« EHHO-HAYUHbIX 3HaHWI B NPOMECCUOHANIbHOW AeATeNIbHOCTM W NMOBCEAHEBHOM XMU3HW A4S
obecneyveHnsa 6e3ona™HPCTM XKM3HEAEATE/IbHOCTU; [PAMOTHOIO MWCMO/b30BaHNS COBPEMEHHbIX TEXHOOMWIA;
OXpaHblBAOPOBbSA, OKPYXaloLLen cpesbl.

B nporpammy BK/THO4eHO cogepykaHue, HampasfieHHOe Ha (hOpPMMPOBaHME Y CTYAEHTOB KOMMETeHLUIA,
Heob6XOAUMbIX [N KBAeCTBEHHOro ocsoeHuss OIMOIN CIMO Ha 6a3e OCHOBHOro 06LWEro 06pasoBaHUsA C
nonyyeHvem cpegHe”™ obwero o6pasoBaHWs; MpoOrpaMmbl  MOATOTOBKM KB/ IMMLMPOBAHHBLIX pabdouux,
CNy>KaLLuMX;: NporpaMmmbl NMoAroToBKY cneunannucTos cpegHero 3seHa (MIMKPC, MICC3).

Mporpamma MO>Ke(r UCMO/b30BaThCA APYrMMU NPOGECCUOHANbHBIMY 06pa30BaTelbHbIMU OpraHu3aLmamu,
peanusyoLMmMI 06pas opaTe/ibHYy NnporpamMmmy cpefHero obuiero o6pasoBaHusa B npegenax 0CBOEHUSA OCHOBHOM
npodeccnoHanibHOl 0bpasoBaTenbHOM nporpamMmbl CIMO Ha 6ase ocHoBHOro o6uiero obpasoBaHus (MIMKPC,
Mricca).

OBLAA XAPAKTEPCTUKA YYEEHOW ANCUUNMN/TNHbI
| «ECTECTBO3HAHWE>»

EcTecTBO3HaHWe 4fj Hayka 0 fIBNeHMAX W 3aKoHax npupodbl. COBPeMEHHOe ecTeCTBO3HaHWe BK/IOYaeT
MHOXeCTBO €CTEeCTBEHHOHaYUHbIX OTpacfeii, U3 KOTOpbIX Haubosee BaXKHbIMU ABASAKTCA PU3NKAE, XUMUA U
6uonornsa. OHO 0OxBa blBaeT LUMPOKWIA CNeKTP BOMPOCOB O Pa3HO0OpasHbIX CBOWCTBaX O6BLEKTOB NPUPOAbI,
KOTOpble MOXHO paccMaTpuMBaTb Kak e4uHOe Lesioe.

I ECTeCTBeHHO-HayYHble 3HaHWS, OCHOBaHHble Ha HWX TEeXHO/0rvMW, (OPMUPYIOT HOBbIA 06pa3s >XMU3HW.
BbICOK00Opa30BaHHbI* «&M0BEK He MOXeT AUCTaHUMPOBaTbCA OT (hyHAAMEHTasIbHbIX 3HaHWI 06 OKpyXXatoLlem
mupe, He puckys OKTTbCHA 6ecrnoMoOLHbIM B MPOMECCUOHANBHON [eaTenbHOCTU. J1io60e nepcrneKTUBHOE
Hanpas/ieHNe AeATe/IbHOCTM YesloBeKa MPSIMO UM KOCBEHHO CBS3aHO C HOBOW MaTepuasibHOM 6a30i 1 HOBbIMU
TEXHOMIOTMAMMU, Y 3HAHWUIA UX eCTECTBEHHO-HAYYHO CYLLLHOCTU — 3aKOH ycnexa.

EcTecTBO3HaHWIA — HeOTbeM/ieMast COCTaBNALWAA KyNbTypbl: ONpefeNsas MUPOBO33PEHME Yesl0BEKA, OHO
NPOHUKAET I B ryMiAH(D-apHyHo cepy, M B OOLLLECTBEHHYHO XW3Hb.

PavuunoHanbHbIl! eCTECTBEHHOHAYUHbI  MeT0f, C(HOPMMPOBABLUMIACA B paMKax eCTeCTBEHHbIX Hayk,
06pasyeT eCTECTBEHHOHAYUHYI0 KapTMHY MUpa, HeKoe 06pa3Ho-(hnI0codpCcKoe 0606LLeHNE HAayUHbIX 3HAHWIA.

OcHo!By ecTecTBO3HaHWA MpeAcTaBnseT (M3MKa — HaykKa O Npupofe, m3yvarollas Hambonee BaKHble
AIBMEHNSA, 3aKOHbl M (hpiicTBa MaTepuasibHOro mMupa. B (um3mke ycTaHaBAMBAaKOTCA YHMBepPCa/lbHble 3aKOHbI,
CrNpaBefIMBOCTb KOTOPbIX NOATBEPXKAAETCH HEe TOMIbKO B 3eMHbIX YC/I0BUAX U B OKO/1I03eMHbIX NPOCTPAHCTBaX, HO
1 BO BCeil BceneHHoM. Hsrom 3aKNOYAETCA OAWH U3 CYLLECTBEHHbIX NPU3HAKOB (PU3VNKN Kak PyHAaMeHTasIbHO
HayKu ’
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dusnka 3aHMMae” 0co60e MeCcTO Cpeau ecTeCTBEHHbIX HayK, MO3TOMY ee MPUHSATO cunTaTb INLEPOM
<&CT rcTBp3H/IHUA.

EbTeOTBO3HaHLL )<aK Hayka O SIBIEHWAX M 3aKOHaxX Mpupodbl BK/IIOYEET TakXke OfHY M3 BadKHEMLIMX
oTpac/eil — XMMuIo i

XnMna 4 HakHa O BeLlecTBax, MX COCTaBe, CTPOEHWW, CBOWCTBax, Mpoueccax MpeBpaLLeHns,
NCPO. LL30BAHUM 3aKOH >e X1MUW B NPaKTUYECKOM feATeNbHOCTY NM0fei, B CO34aHUN HOBbIX MaTepuasios,

Buonorns — colTBBHas YacTb eCTECTBO3HaHMSA. DTO HayKa 0 XXUBOW npupoge. OHa n3yyaeT pacTUTENbHbIN,
XWBOTHbIA MUP W Yer OKE K3, MCMOMb3yS Kak COGCTBEHHbIE MeTOAbl, TaK U MEeTOAbl APYrUX HayK, B YAaCTHOCTU
LWBUKU*  xumun W n anemaTukn: HabMioaeHNs, 3KCMEPUMMEHTbI, WCCNefoBaHUS C MOMOLLbIO CBETOBOFO W
3MIEKTPOHHOI0 MMKPOC KVNa, 06paboTKy CTaTUCTUYECKUX JaHHbIX MeTOAaMU MaTemMaTUyecKon CTaTUCTUKKU U Ap.
Bronorvsa BbISIBNSIET 3r  31I0MEPHOCTU, MPUCYLLME XXM3HW BO BCEX ee NMPOSAB/EHMSX, B TOM 4umc/ie 06MeH BeLLECTB,
POET, pasMHOXeHME, b ELLreaCcTBEHHOCTb, N3MEHUMBOCTb, 3BOMOLMIO U Ap.

B nptotheccHOHT N bIX 00pa3oBaTe/lbHbIX OpraHuM3auusx, peanusyrolmx 06pasoBaTe/lbHYy0 Mporpammy
CpeaHero oolero o6p a:oBaHMs B npegenax ocsoeHus OMOI CIO Ha 6ase 0CHOBHOro obuiero ob6pasoBaHus,
M3y4aemMcs MHTErpupoT aHHas ydebHasa gucumnanHa «EctecTBo3HaHWe», BKIOYalOWasa Tpy pasjena, obnagaroLme
OTHOCI/ITe}'IbHOVI caKio :TISITENIbHOCTBIO U LIENIOCTHOCTbI —  «DU3nKa», «XuMusi», «bBrnonornsi» — 4To He
HapyLuaeT MPUBLIYHYK OrMKY eCTECTBEHHOHAaY4HOro 06pa3oBaHuns CTYAEHTOB.

M oCBOeHMN'T  ocheccuii CIMO coumanbHO-3KOHOMUYECKOro Npothunia NpodeccMoHaibHOro o6pasosaHms
ecteCriibsHaHwWiA nsyudelca Ha 6asoBom ypoBHe PIOC cpegHero o6uiero obpasoBaHMs C yd4eTOM CreuugmKm
oCBauBaemoi npodgeccuu;
3TO0 BbIpaXKaeTCs B COAeP>KaHMM 06yUYEHMS, KONIMYECTBE YacoB, BblfeNseMbIX Ha
M3y4yeHne OTAeMbHbIX 1TeM MporpaMmbl, [yOMHE WX OCBOEHWS 0bOy4valowmMmucs, 0b6beme U XapakTtepe
npakTndecknx 3aH/iil \ wiigax BHeaygUTOPHOI CaMOCTOSITENbHOM paboThl CTYEHTOB.

B npouecce peanusaumm cofep>xaHus y4ebHON AMCUMMNAMHBLI «ECTEeCTBO3HaHWE» 3HAUMMO W3YyUeHue
pasgena «®usmka»; KOTepbli BHOCUT CYLLECTBEHHbI BK/aj B CUCTEMY 3HaHMIA 06 OKpyXKawoliem mMupe. ITOT
pasgen sBAsSeTcs CUACT rMinobpasyowmm 4na gpyrux pasgenoB yH4ebHOM AUCUUMIMHBI, MOCKOMbKY (M3nYecKme
3aKOHbILLIEXAT B OCkiqi € cofepXXaHnst KypcoB XMMUW 1 Guonorum.

Mpy nM3yyeHNMn yyebHOro martepuana no XMMUW U 6UOMOTUN LLEeNecoobpasHO akKUeHTUPOBaTb BHUMaHUe
obyyvatowmecs Ha Jivii LLHHO BaykHbIX 06 bEKTaxX NPMpPoabl U opraHu3me yvenoseka. To rugpocgepa, aTmocgepa v
6uocthepa, KOTOpPbIE paccMaTpyBaOTCA C TOYKU 3peHMSI XMMMWUYECKMX COCTaBOB W CBOMWCTB, WX 3HayeHUs ANns
XUAHefeATENbHOCTI Nkbfeld, 3TO cofep)kaHue, OCBeLLaloLlee Pofib BaXKHEWLIUX XMMUYECKUX 3/1EMEHTOB B

Bonpocbl  0xpaHbl 340p0Bbs, NPOPUIAKTUKM 3ab60neBaHUA 1 BpefHbIX MPUBbIYEK,
nocne,qCTBmm N3MEHEHUS Cpefbl 06UTaHUSA YenoBeKa ANs1 Ye/TI0BEHECKON LMBUIM3aLnn.

3amelHOoe MecT B COAepXaHWW Y4ebHOW AUCUMMIMHBI 3aHMMaeT Y4ebHbIi MaTepuasl, He TOMbKO
(hOPMUPYIOLLNIA  €CTTe0TBOHHO-HAyUHYI0 KapTUHY Mupa y CTYAEHTOB, HO W pacKpbIBalOLWMi MNpakTUYecKoe
3HauéHVle OoTecTBe!HH1>-H&YUHbIX 3HAHUI BO BCeX cepax >XM3HM COBPeMeHHOro o6uiecTsBa, B TOM 4uc/e B
rymaHuTapHoii cepe.! 1>

0 ueiioM yuebitianm pguncumnanHa «EcTecTBO3HaHME», B COAEPXXaHMM KOTOPOA BefyLUM KOMMOHEHTOM
ABNAIOTCA Hay.UHblebliaHnsa 1 HayYHble MeTOAbl NO3HAHWUS, NO3BONSET CHOPMUPOBATDL Y 06YHAOLLMXCA LefIOCTHYIO
ecTeCTObHHCYHayuHYKb KapTyHy Mupa, NpobyanTb Y HMX 3MOLMOHa/IbHO-LEHHOCTHOE OTHOLLIEHNE K U3y4aeMoMy
matepuany,l F0TOBHOCTb U BbIGOpY AECTBUI ONpeaeneHHON HamnpaBfeHHOCTW, YMEHMNE KPUTUYECKN OLIEHUBATb
CBOW 1 Yy)Kme JeliAcTBE 51 i MOCTynKuM.

I WHTerpmpoBaHHoe Cogep>kaHue y4ebHOM AMcUMNAMHBI MO3BONSET MpenogaBartesiaimMm (U3NKU, XUMUN ©
61Onornn eobmecpT®© OpraHM3oBaTb M3yYeHWEe eCcTeCTBO3HAHMWA, WCMOMb3yA MMEIOLWMeCa YacTHble MeTOLMKU
npenogasaHna npegji< Ta.'

M3yuéMue 061L,e06pa3oBaTenbHO yuebHOM AMCUMNANHBLI «ECTeCTBO3HaHMe» 3aBepluaeTcsl NoABeAeHNEM
nTpros B dhopme anchthepeHLMPOBAHHOIO 3a4eTa B paMKax MPOMeXyTOYHON aTTectaumy CTyLeHTOB B npouecce
0CHoeHIs1 obHoBHon OPOTI CIMO ¢ nonyyeHnem cpegHero obuiero obpasosaHus (MIMKPC, MICC3).

13 M | | 13. MECTO YYEBHOW ANCUUMNNNHBLI B YYEBEHOM MNAHE

YuebHasa guclBliMHa «EcTecTBO3HaHME» ABNSETCA Y4YeOHbIM MpeaMETOM MO Bblbopy U3 0653aTeNbHON
npeamMErHon~obnacTii EcTecTBeHHble Hayku» ®IOC cpegHero o6Liero ob6pasoBaHus.

0 Tekimkyme!YuebHasa pucumnamHa «EcTecTBO3HaHMe» uM3ydaeTcsa B 06Lieo6pasoBaTe/lbHOM LMK/
yyebHoro nnaHa OM®IT'CMNO Ha 6ase OCHOBHOro 06uiero obpasoBaHWSA C MOMyYeHUEM cCpefHero obuiero
o6paszoBaHus LI IWPLi).

0 yuebHom! liinaHe TIMNKPC wmecTto Yy4ebHOl AuMcumnavHbl «ECTecTBO3HaHME» —B COCTaBe
06LLe06pa3oBaTe/ibHbIX YYEOHbIX AUCUMMANH MO BbIGOPY, POPMUMPYEMbIX M3 00653aTeNIbHbIX MNpPegMEeTHbIX
obnacteir ®rOC IcpegHero o6uwero ob6pasoBaHus, ans npodgeccun CIO cooTBETCTBYHOLWENO npoduns
npodeccnoHasibHOro o6pasoBaHus.



4. PE3YNbTATbl OCBOEHUA YUYEBHOW ANCLIMNHbI

Ocpoewe bbluepxnbla «HEOHOW ANCUMNANHBLI «ECTECTBO3HaHME» 06ecrnevnMBaeT AOCTVDKEHME CTyAeHTamu
Cregyo Mrx pesyfbTaHT

TUYUHPATH.IX:

YCTOMUMBBIA WH restey K UCTOPUM U SOCTVDKEHMSIM B 06/1aCTW €CTECTBEHHbIX HayK, YyBCTBO rOPLOCTW 3a

POCCUIACKME eCTECTBEr H >ig HayKW;
“ IGICBACCit K Mpo L3/MKEHNIO 00pa3oBaHns], MOBbILLEHNIO KBaM(UKaUMM B U30paHHOW MpPOgeccroHaibHOM
EATCN1 H0AHM C UC B - aHMem 3HaHWI B obnacTu
I icilefeTki-Hrtl.pl mayH
- 06beKTUB! 06 aCObIMHM 3HAUMMOCTU KOMMNETEHLUMIA B 06/1aCTV eCTECTBEHHbLIX HayK A/1s1 YesioBeKa M 00LecTBa,
ymeHuMe icnp.1530B  TEXHO/IOrMYecKmne JOCTUXKEHUSA B 061aCTU (U3NKK, XUMUK, BUOMOTUN NS MOBbILLIEHNS
cobcTBeLHLW)C WHIEN. ||K ryasibHOro pasBuTus B BblGpaHHOM NpodecCMOHaNbHOM LeATeNbHOCTY;
- YMeHWe npoa rw’npoeaTtb TeXHOreHHble TMOCMEACTBUSA [N OKpYyXKawlleld cpefbl, 6bITOBOA U
MpOV3BOACTB UHOV [ S N eAbHOCTN Ye/I0BEKa,;
- TOTOBHOCTb Camo J1e51- eEMbHO J06bIBaTb HOBbIE 4/151 Ce651 eCTECTBEHHO-HAYUYHble
AHaHnA™ napon”308aHW M ans aToro 4O0CTYNHbIX UCTOYHUKOB NH(OpMaLLnu;
- ymeWMe >n 3aBfisiv CBOell MO3HaBaTeNbHON [eATeNbHOCTbIO, MPOBOAWUTL CaMOOLEHKY YPOBHSI COGCTBEHHOIO
WHTENIEKTYa/IbHOIO & 3iTWS;
- yveMV/b BMeTp&mB VIHCTPYKTUBHbIE B3aMMOOTHOLLEHVSA B KOMaH/e Mo PelleHunio obLmx 3agad B 0651actu
ecTecTéb3HaH 39;; I
sMeTeHpeamenT HX
A OBnafieHVe y MEHMY MU W HaBbIKaMy Pa3/inyHbIX BUAOB MO3HaBaTE/IbHON AeATENbHOCTU /1 U3YYeHNUA pasHbIX
pTopoHOKpybKatowbl  sfecTBeHHoro Mupa;
 npuMeHeHwe ocHoBLLIT AMeTOA0B Mo3HaHUst (Ha6/II0AEHNS, HAYYHOTO IKCMEPUMEHTA) /ISt U3YUEHNSI PA3/IUUHBIX
CTOPOH! ecTecTBeHHe  YYHOM KapTUHbI MWpa, C KOTOPbIMW BO3HWKAEeT HEO6XOAMMOCTb CTa/IKMBaTbCA B
NpogecCUOHaNbHON € 36

ymeHue onpegenaTt U'dhf v 3afaun feaTenbHOCTYW, BbIGUPaTL CpeacTBa ANs UX
JOCTUXKEHNS ia Npak rvkKe:
- YMEHWe MCMOMb30B I’b Pa3/INYHbIe NCTOUHUKN 418 MOSTYHEHNS eCTECTBEHHO-
HayuHoliMHdopMauH ¥ OLgHMBATL ee J0CTOBEPHOCTh /1A JOCTUXKEHMSA NOCTaB-
NeHHbIX: Lenei nbaarp
mnpeiMe THbIX?
"e(hOPMUPOBIHIAOATD CTaBNEHU O LIe/IOCTHOW COBPEMEHHOI eCTECTBEHHO-
Hay4Heli KapTuHe NpUpoje Kak eINHOM LIeIOCTHOM CUCTEMe, B3aMMOCBSI3N Ye/loBeKa, Mpupoabl 1 06LLIECTBa,
NPOCTPUHCSBEHHO-MP N :HHbI X MacLiTabax
BaesieHmoi; Wi
- BnageHve! 3iaHna 0 Hambonee BaXKHbIX OTKPLITUAX U OCTUXEHUAX B 0611aCTU
ecTeCi1BUBH&HIS.. HOB M MLINX Ha 3BOJTOLMI0 MPEACTaB/IEHUI 0 MPUPOLE, Ha PasBUTUE TEXHUKM U TEXHOSIOTWA;
- chopmmpoBaHHogT]. MeHMS MPUMEHSATb eCTECTBEHHOHAYUYHbIE 3HAHWSA A5 06 bACHEHMSA OKPYXXAOLLUX ABMEHWA,
COXpaHeHWii) 300poBb  06ecneyeHUss Ge30MacHOCTU YKU3HeAeATeNIbHOCTU, 6epeXKHOro OTHOLLEHUSA K Mpupoge,
pallyoHK/TbHOTO Mpyp O 0/1b30BaHMA, a TakXKe BbINOSIHEHUS POV FPaMOTHOrO NoTpebuTens;
- cthopmupoBaH MOCT' >MNpeAcTaBieHN A 0 HAYYHOM MeTOje NMO3HaHUS NPUPOLbI U
cpeacTBax w3y yeHwst slePSMHpa, makpomMupa 1 MUKpoMMpa; BRageHue npueMamm
ecTecTBessHbHayuHbn 4a33t04eHnii, onbITOB, NCCNEL0BAHWNI Y OLLEHKUN JOCTOBEPHOCTM MOJTYHEHHbIX Pe3Yy/bTaTOB;
- BnageHue-nowT blblv annapatom ecTeCTBEHHbIX HayK, MO3BONSANLIUM MO3HaBaTb MWUP, y4acTBOBaTb B
ANCKYCCUSIX MO lecT« TU&HHO-HayyHbIM BOMpocamM, WCMo/b30BaTb pas/iMyHble UCTOYHWKM WH(OpMaLUU s
nopg"OTEKKU! CobeT 2 HIDK paboT, KPUTUYECKM OTHOCUTbCA K coobuieHnsm CMW, cogepxXalimMm HayuHyto
NHOPMKLAKY .
- cthopmmpoBaHHOEe ;T YMEHWIA MOHMMATb 3HAYMMOCTb eCTECTBEHHO-HAYUHOr0 3HaHWS /1 KaXJOro 4esioBeka,
He3alinOiMy) 6T Oro n  {$eccMoHanbHOR AeATeNbHOCTM, pasMyaTbh (hakTbl U OLEHKMW, CPaBHMBATbL OLEHOYHbIe

BbIBOZbI, BAeTb 1M b C KPUTEPUSIMU OLLEHOK Y CBSI3b C KPUTEPUSIMUW C ONPeAesIeHHOM CUCTEMOI LIEHHOCTEIA.
oAl 5. COAEP>XAHWE YUYEBHOW AVNCUUNINHDI

Couiia/11JheUr3ke)he M pdpckuin npochnnab npodeccroHanbHoro obpasosaHus. Mpodeccun CroO

- dusmKa

BeegeHb 11

durzmKa (yHa"e NlanbHan Hayka o npupogde. EcTeCTBEHHOHayUHbIi MeTOA MO3HAHUA, ero BO3MOXHOCTU 1
rpaHuu» npumeHuTe grf.il,
> | “ 11i
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.’\heijW I 1 Te 3prA & MPOoLEecce Mo3HaHWA npupogbl. MogenuposaHue (U3NYECKUX ABMIEHNIA M MPOLLECCOB.
EcrecTH|hhc Hay4Heli @p-TvHa MUpa 1 ee BaKHeWLLMe COCTaBNSIHOLLME,
EAHHCT( 3 37 <OHOB MpupofAbl 1 cocTaBa BeLLEecTBa BO BceneHHoi. OTKpbITMS B h3NKe — OCHOBa Mporpecca B

TeXnnke %’\ \ho.ic 11 1i]io:M3BOACTBA.

MexaH
KuHema» v * Medali il eOkoe gBvkeHme. CcTemMa 0TcUeTa. TpaeKTopUs ABUKEHNS.
Myn,. N ie D1 «HoMepHoe MPAMOMHeRHOe ABUXKEHME. CKOpPoCTb. OTHOCUTENIbHOCTL MEXaHUYeCKoro

nevxens P koS HOKe HA ckopocTelt. Mpadmki ABYKEHNS.

Cpe|aHsaii CKOpoCTb Mpy 'paBHOMEPHOM ABWXeHMWU. MIHOBEHHasA CKOPOCTb. PaBHOYCKOpeHHOe NpsMONHeHoe
asvkekd . VeKohi . CBobogHoe nageHue Ten. KprMBonuHeliHOe ABV>KEHME. YTnoBas CKOpocTb. PaBHoMepHOe
ABUXeT e ﬁé BK&/: KAUCAH. LieHTpocTpeMnTeNIbHOE YCKOPEHME.

JvHamuka. Macca 1 CU 3a. Bzaumogeincteme Ten. 3akoHbl gMHaMuUKu. Cunbl B Npupoge,

Cnocobbl nsmepeHnsa du  MHepumanbHas cMcTeMa oTcyeTa. 3aKOH BCEMMPHONO TAFOTEHUS.

HeBecomocTb

3aKOHbI COXpaHeH LWi | MexaHuKe. MIMMynbe Tena. 3aKOH COXPaHeHUs1 MMMY/bea.

PeakTuBHOe aBwkeunT MexaHuyeckass pabota. MowHoCTb. PaboTa cuibl TATOTEHUS, CUSlbl YNPYFOCTU U CUMbI
TpeHns. MexaHnuepKLl pyeprus. KuHetnyeckasa aHeprus.

KunHeTnueckan aHeprua M3aboTta. MNoTeHunanbHasa aHeprusa B rpaBUTaLMOHHOM Mose.

MoTeHUManbHas 3H *prV::~npyro 4ethopMMPOBAHHOIO Tefa. 3aKOH COXPaHEHUS MOJSIHOM MeXaHWYeCKOol 3Hepruw.
JeMoHcTpayun

OTHocuTenTocab nel>ai Liueckoro gBuxxeHUs.

Buabl MexaHuU4ecKoro gp  <eHus.

MHepTHOCTb 1pend

3aBMCUMMOCTb YCKOPEHME |esia OT ero Macchl 1 CWnbl, AeCTBYHOLLEN Ha Teno.

PaBeHCTBO INPOTUBINOPHOXKHOCTL Hanpas/ieHNs CuUi SeNCTBMA U NPOTMBOAENCTBUS.

HeBecomocTb]

PeakTuBHOe aABMXeHWe, MPAenb pakeThbl.

M3meHeHmWe sHeprumn npy bosepLueHnn paboTbl.

[MpakTunyeckoe 3aHaATUE

ViccnepoBaHme 3aBUCMMOCTU CUJIbI TPEHUA OT Macchl Tena.

OCHOBbI \MOJEKyY:FIPHC i (HU3MKM 11 TEePMOANHAMMUKM

MonekynapHaMm ¢uwKa. ATOMUCTMYECKAas Teopus CTPOeHUs  BewecTBa. HabnwogeHns w onbIThl,
NoATBepXAatoLme aToudo-MOoNeKyNApHOe CTpoeHMe BewecTBa. Maccbl M pa3mepbl MOJEKYN. TernsoBoe
OBHXeH* e vacTuy, ©eMejtBa. BpoyHOBCKOe aBWKeHMe. MpeanbHblii ras. Temnepatypa Kak Mepa CpefHei
KUMBTWY ;CAOA 3HEPrun 4YacTul. YpaBHEHWe COCTOSHUSA WieanbHOro rasa. Msonpoueccbl M uX rpauku.
OO6bHCHHMDb JTrperarHblx, cocTosiHMIA BewlecTBa M (ha30BbIX MEPEXOAOB MEXY HUMU Ha OCHOBE aTOMHO-
MOTe Ky/|sipHbIX MPeACTaBeHNIA.

Cesib M"xaylnaBneHme!” n cpefHeil KMHETMYECKOW 3Heprver Monekyn rasa. Pab6oTta rasa. Mogenb XugKocTu.
MoBepxHOCTHOe HaTikeHBe 1 cmavmBaHue. Kpuctanimyeckune n amopgHble BelecTsa. XKngkune Kpuctaibl.
TupmogmnbliMHKa. BH> rpeHHAs aHeprus. PaboTa 1 Tennootgada Kak crnocobbl U3MEHEHUS BHYTPEHHEW 3Hepruu.
MepBbliAi 1 BTOpOi 3a(fiHbl TepMogUHaMMUKK. [MpuUHUMNBLI LeACTBUSA TemioBbiX MawunH. K[ TennoBbix
gurateneii!. Tennosoe MawwvHbl M X NPUMEHEHME. JKOMOTMYECKMEe MNPo6aeMbl, CBA3aHHbIE C MPUMEHEHMEM
TelALloBHIAX MaLLVH, U |ipr 61eMbl 3Heproc6epeXkeHuns.

L.¢ nnHcédinumn

[BuxeHne 6poy HoBC <¥) YacTuu,. Aunddysums.

[JeneHnii NOBEpXHOC HO g HATSXEHUS U CMAYMBaHWS,

KpucTtansbl, amopHble BELLECTBA, XXULKOKPUCTA/I/IMYECKWE TeNa,

WWFMM Te/l NPV COBEPLLEHNN PaboThI.

ANbKTpoc! .MHKaA. B33MMOfeicTBNE  3aPSDKEHHbIX  Tef.  ONeKTpUYecKuini - 3apsf.  3aKoH  COXpaHeHUus
aneKTpuyeckoro 3apsiga 3akoH KynoHa. 9neKTpocTaTu4veckoe Mosie, ero OCHOBHbIE XapaKTepUCTUKU U CBA3b
me/l' ly HuMu. TIpOBOAHMKM 1 M30STOPbI B 3/IEKTPOCTATUYECKOM MOse. DNEKTPUUECKasa eMKOCTb KOHAeHcaTopa.
SHeprMLLIaneKTpocTaTMyecKoro nons.

HiictoniiHMw Tok. MiAcT haHHBIA 31eKTpuYecKnii Tok. Crnnia ToKa, HanpsXeHue, 3N1eKTPUYECKOe COMPOTMBIIEHME.
31KO Oma gst yyacTKa Lenuy 1 MoJsTHOM 3NeKTPUYECKO Lenw.

Pa6otaM MolyHoCTb! NOKassHHOro Toka. 3akoH Jhkoynsa —JleHua. TensioBoe [eiiCTBME 3/IEKTPMYECKOro TOKa.
3neKTpunYecKuin ToK Bpas LLYHbIX Cpesax.



lai mi nose. THOE MOJIe M ero OCHOBHbIE XapakTepuUCTUKW. [elicTBMe MarHMTHOro Mons Ha
poap|MK ¢ pokom. 3w 1 AMnepa. dnekTpoasurate/b. Cuna JlopeHua.
arJIH/P a1pkiipomarLir «oii MHAYKLWW. 3aKOH 3/1eKTPOMarHUTHOM MHAYKLWK. Mpasuno SleHua. CaMouHAyKLms,
4H[] 'KT> BHESCTL. OH(:N0 MarHMTHOro noss.
[entoHa npeHun
Aneutpauuna Ten. EspHcopencTeme 3apsdKeHHbIX Tef.
HarjftBa v nposog! K)B ¢ TokoMm.
Qnim 3pcTega
B3aumogelictBue npuso/ILIMKOB C TOKOM,
[Jei+TBMp MarHWTHO! d ro. 1 Ha NMPOBOAHMK C TOKOM.
Pab6oTa.anekTpogsur; Teiul.
£IB. *HYe 3NeKTPOMArHUTHON NHAYKLMWW.
lMpakTnyeckne HWANKN €
C6c|pka rneKTpUYecKpil Lienu n n3MepeHue Cbl TOKa M HaNPsHXKEHUS Ha ee PasMYHbIX yYacTKax.
Konwo6awsa v $onuuy L
MemxuneckHe KO,D'e_q;TOTFI n BOMHbI. CBOGOAHbIE KoNebaHusA. Mepuog, yactoTa M aMnauMTyga KonebaHwii,
apdoii* veckme nebalusa. MaTemaTUYeCKUin N MNPYXWHHbIA  MasTHUKW. [peBpalleHve 3Heprun npu
napMoHuMeCKux KonebaHusX.
MexaHunyeckne BogHbI 1 X BUAbI. 3BYKOBbIE BOJIHbI. Y IbTPa3ByKOBbIe BO/HbI. YIbTPa3BYK U ero UCrnosib3oBaHue
B MeAULMNHe U TEXHUKE.'
ONeKTpoMarHUTHble KonebaHna v Bo/HbI. CBO6OAHbIE 3/IEKTPOMArHUTHbIe KonebaHus,
KonebaTenbHbIn KOHTYp Popmyna TomcoHa. BbIHYXAeHHble 3/1eKTpOMarHUTHble KonebaHus. MapmMoHW4YecKme
anekTpoaMauHiTHLLLL HaneMHUA. DneKTPUYECKUIA pe3oHaHC. MepeMeHHbIN TOK. 3nekTporeHepaTop. MonyyveHve n
nepefay* a/ieKTPoaHeprun. Mpobnembl 3HepProcbeperxeHns.
JneKTpoMarimnTHoe none. ONEKTPOMArHWTHble BOSHbL. CKOPOCTb 3M1eKTPOMarHUTHbLIX BOAH. [pyHUMNbI
pasnocBA3v 1 TeneBuaeHUs. VIcrnonb3oBaHMe 3/1eKTPOMArHUTHbBIX BOMIH Pas/IMYHOro AmuarnasoHa B TEXHUYECKUX
cpeacTBax CesAn, MeauLMHE, NPU U3YYeHUN CBOMCTB BeELLECTBA.
CHuTouble BonHbl. Pa3BuTve npeacTaBfieHMii 0 NMpuUpofe cBeTa. 3aKOHbl OTPAXKEHWSA W MPeioMIeHNs CBeTa.
WHTepdepeHumin ceeTa. Qudpakumsa ceeta. QudpakumoHHas pelleTka. Monsapusaums ceeTa. [ucnepcus ceeTa.
[nHabl. dopmyna TaBkoi!nH3bL. ONTuYeckue npnbopbl.
JemoHcTpauun 3! | °
KonebaHnsa maTteMaTnyeckoro v npy>XnHHOro MasiTHUKOB.
Pab6oTa |3(neKTpc(reveparOpa.
M3nyyeHM&W npuem 3/1eKTPOMarHUTHbIX BOSH. Pagnoceasb.
PasnoxeHue jSehero CeeTa B CreKTp.
MiitepthepeHUna K gudpakums ceeta.
OrpaxéHHe! i1 MpenomneHne ceeTa.
OTIAUCOKVB NpubopbI'.
MpaKkTunyeckne WHbKA
M3yueHne konebaHnm MarmaTu4ecKoro mMasTHMKa.
M3ydeHne VIHTepepeHLMM 1 AUppaKLnmM CBeTa.
3./eLLIeHrHbl1<BiinntoBoi hK3nKm
KraHTunble ibohctiu cBeTa. PaBHOBECHOe TennoBoe nsny4veHne. KeaHToBas rmnoresa
LLnaHki4. ®oTo3neKTprYeckmnii apdeKT. YpaBHeHMe SMHLITEHA LN5 BHeLHero (oToaddexkTa. ®OTOH. [aBeHune
Oe0+B. [lyannam cBoiicTB CeeTa.
duwkb: atoma. Mogenun cTpoeHuss atoma. OnbIT Pesepopaa. Moctynatbl Bopa. O6bACHEHWE NMHERYATOro
onfetfrpt*! BhdopoaB 18 OCHOBE KBAHTOBLIX MOCTynaToB bopa. [lorsowieHne M UCNycKaHWe cBeTa aTOMOM.
KBaHTOBas'"3Hepruist.! MpuHUMN geACTBUS M MCMO/b30BaHWe nasepa. ONTuYecKas CMEeKTPOCKOMUS KakK MeTo[
n3yyeHna «octasaselllecn Ba.
dinllikal aTOMHOK M,«pa 1 3/1IeMeHTapHbIX YacTuy,
CocTaB i1 ctjk'ohhc aTbMHoOro sigpa.
CioiictbB A (“pHbIX [iA. OHeprus cBsis3u M fAeeKT MacCbl aTOMHOro sgpa. PafvmoakTuMBHOCTb. Bugbl
pavoa <TvBUbIX NpeKpalleHWiAi. 3aKoH paguoakTMBHOro pacnaga. CBolCTBA WOHM3NPYIOWNX SAAePHbIX
Vianyueniiii  Pd, «<HUaKrviBHbIE U3/TyUYeHNst N X BO3AE/CTBIE Ha KMBbIE OPraHN3Mbl. SiepHble peakuuu. SiaepHas
3HepreTMkKa. dnemeHTapHble YacTulbl. PyHAaMEHTa/IbHbIe B3aMMOAEACTBUS.
O&KbHbnpaunu I L > It
OLBbahPeKY @ atO3n IMBHT.
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WYHbIX BELLECTB.
U|.HXM3NYYEHUIA.

pawH lie BeceneHHoW. Kocmonorus. 3se3gbl. TepmosfepHbIii cuHTe3. Mogenb pacLumpsioLencs

tNii* C3/1BeyHoli cucTembl. [poTOCONMHLE M NpoTOMMaHeTHble obnaka. O6pasoBaHWe MaHeT.
ajKj LLLeCTCB KHpY BHE3EMHbIX LMBNM3ALMIA,
H KN kapTuHa mupa.
Xnmus
chtifAaliHM jkas xumus

BsepeH
XMWY N Kast KapTViH 1 MM0a KakK COCTaBHas 4acTb eCTECTBEHHO-HAYYHOW KapTWHbI
mMupa, onb XUmuA i k! wn coBpemeHHOro obliecTBa. HoBellMe [OCTVXKEHWUA XUMWUYECKOW HayKu B MNiaHe
pasBuTei TexHoMornim:  XMMmu4yeckass  TeXHONOrUA—OMOTEXHOOTUS— HAHOTEXHO/OM WS, MpumeHeHne
ROgqIpK1 i C&BDEMéHH€1 XUMUN B ryMaHuTapHoli Bdepe aesTensHocTy obluiecTsa.
OCHOBHbIe MOHATUA 138 LW XUMUU
MpboM<*™ XenBiA. Beu :CT 0. ATOM. Monekyna. XMMWYECKUIA 3N1eMEHT 1 (JOPMbI €r0 CyLLLeCTBOBaHMSA. [pocTbie 1
cnOKWMm BelecTsa. A K TPOMKUA N ee NPUYUHLI.
[Jek|ioH  pauns
HaCOp asgeneit aTwiMB 1 MoseKyn.
N3\ epe rve BellecT! If OCHOBHble 3aKOHblI XMMUW. Macca aTtomMoB ¥ MOMEKy/l. ATOMHasi efuHMLUa MacCbl.
OrrfOcilenbHble aTop Kas 1 MofieKynsapHasa Maccbl. Konn4yecTBo BeLLeCTBa.
MocTosiHHanA J1Borag H . S onsipHas macca. 3aKoH ABoragpo. MosispHbIi 06beM rasos,
PacueT! 1m0 xMmMmun4ek um hopmynam.
3akoH coxpaHeHus maCcBlBellecTsa.
MepuoalYeCKUM 3aKOH 1 leprofnyeckas cucTema XMMmnYeckmx anemeHTos [. V. MeHgeneesa
OTkpbiTve Meprogunueckoro sakoHa. Mepuroguueckas cucTemMa XUMNYECKNX 3N1EMEHTOB
O. . MeHgeneeBa K It rpaduyeckoe oTobpaxkeHne MeprnoanyvecKoro 3akoHa. MeprnoguyecKnii 3aKoH 1 cuctema
B CBETO YYEHUS O CTPOEK HX aToMa. 3aKOHOMEPHOCTU W3MEHEeHWS CTPOEHUS 3/1EKTPOHHbLIX 060/104eK aTtoMOB Y
XMMWMUBCKVIXCBOICTB  06pasyeMbIX 3/1EMEHTAMW MPOCTbIX W CAOXKHbIX BELECTB. 3HayeHue [Mepmnoan4veckoro
3aKoHa K Meprogny*)p eoii
CUCTEM it XUMMYecKn ¢ aneMeHToB [. V. MeHgeneesa 4ns pasBUTUSA HAyKU U MOHMMAHWSA XMMUYECKOM KapTUHbI
MUPS.
JemoHcTpaunsa
PafIbiiC ill® dhopmbl | LIMKINYECKOW CUCTEMbI XUMUYECKUX 3nemeHToB [l. . MeHpeneesa.
CT1poeHue BeLLecTBa
Mpupoga xuMmnHeckclbeasn. KosaneHTHas CBSA3b: HenonsipHas v nonsipHas. VIoHHas cBssb. KaTUOHbI U aHMOHBI.
Mblnr Nyecka* ceam. BogopogHas cBA3b. B3amMOCBA3bL KPUCTa/IMUYECKMX PELUETOK BELLECTB C pas/iMyHbIMU
TMpaMn XMMUYECKOM C1Bsan.
JOévoHgpTpauHa
O 6pa3y BeLlecTB U KaTepuasioB C pas/IMYHbIMK TUNaMn XMMUYECKOWN CBA3N.
B6pa. WiicTbopbl | ‘i
B6uu B npupoge, 6bT/1, TEXHUKE U Ha NPOU3BOACTBE. PUNYECKUE U XUMUYECKME
CBOWCTBA BOAbl 3arps HATeNM BOAbI M CNOCO6bI OUMCTKN. XKecTKas BOAa U ee yMSATUeHue.
OnpecHeHue lMogbl.  pe aTHble COCTOSAHUSA BOfAbI U ee Mepexofbl U3 OLHOr0 arperaTHoro COCTOSIHUSA B APYroe.
PacTBOpOH|||t" TBEpPA >K BeLWECTB W rasoB. 3aBUCMMOCTb PacTBOPUMOCTM TBEPAbIX BELECTB W rasoB OT
TemnepaTtypbl, MaccoBas JoNs BeLeCcTBa B pacTBOPe Kak Cnocob BbIpaXXeHWs cocTaBa pacTBopa.
JemoHcTpauma
®H3nuYéakuc oeoiict Al §EALI: MOBEPXHOCTHOE HAaTAXEHWe, CMayMBaHue.
XnMunYecKne peakunmn
MolsATUM OKMMUYecrc M peakumn. Tunbl XMMUYECKNX peakuunii. CKOpoCTb peakumm
N akTbpbK, 0T KoTe b»ix K)Ha 3aBUCUT. TensioBo 3PMEKT XMMUYECKON peakumn. XMMUYECKOoe paBHOBECUE U
cnbco6M elfo cvelLemu 5.
Je*|)H rpaumm
XAr~"HY/KIAE peakumm C Bblfie/ieHVEM TenoThbl.
O6paTtmocTbimidlexxMe peakumu.
MpPAK rH4yeckoC 3aHAaTne



b ) o
Bali cukrocTb XVIMUYECKOI peakumm 0T pas/inyHbIX PaKTopoB (TeMMepaTypbl, KOHLEHTPALUK BELLECTB,

4M . iBUA Kata; B).
Héc| 1raHHue:CKK us
K.|i JcHbmKamn HUYECKMX COeAMHEHNI A M UX cBOWcTBa. OKcuAbl, KWCNOTbl, OCHOBaHWS, COJIN.

XLWTrYecK™Ne CBOWCT BE OCHOBHbIX KJ/1aCCOB HEOPraHMYecKMX COeaUHEeHWI B CBeTe TeOPUW 3/1EKTPOUTUYECKON
suc;oumai<u. MNuHa- «e cPrugponuse coneit. Cpeaa BOAHbIX PacTBOPOB COMeld: Kucnas, HelTpasibHas, LLeoYHas.
Bo; opanHbIii nokasr Crnb pH pacTBopa.
Mfc-Pa.ihbi n HemeT:3/Inbh MeTannbl. O6WMe HU3NYECKME U XMMUYECKUE CBOCTBA METas/I0B, 00YCNOBMEHHbIE
Cr jcbmevJlaTomoB i ~pMbTannoB 1 NONOXEHNEM META/II0B B 3/IEKTPOXMMUYECKOM Py HanpsdkeHuid. O6uyme
cn 3c006bI NostyveHus |MeT!|nnoB. Crnasbl: YepHble M UBETHbIE. KOPPOo3ns MeTaII0B 1 CMOCO6bI 3alUThI OT Hee.
Ht meTann.' O6wan X hakKTepucTKa rNaBHbIX MOArPYMn HeEMeTaIoB Ha NpuUMepe rasioreHoB. OKUCUTENBHO -
BO_CTaHoBlTe/IbHble CBOCTBA HEMETA/I/I0B.
BaxkHeLIMe coeiMHN bUA MeTasI/TI0B 1 HEMETA/II0B B MPUPOJE U XO3AWCTBEHHON AeATeIbHOCTM YenioBeKa. 3almra
OKPYXKaloT-i cpefbl OF 3arPA3HEHUS TAXKeNbIMU MeTallaMn, COeaUHEHNAMM a30Ta, Cepbl, Yrieposa.
JemMoHcTpayuu
B3avmoecT&Me MBTAMNPB C HeMeTannamu (UMHKa C Cepoil, a/loMMHUSA C N0A0M), pacTBOpamm KUCIOT U
LLIe/IOYeN.
MopeHue'MeTanoB ( LKHKK, Xenesa, MarHusl) B KUC/I0pose,
B3aMMOyeiicTBMe a3c I 10/l U KOHLIEHTPUPOBAHHO CEPHON KUCMOT C Mefblio,
BOCCTaH "Il'vu'eanbIe elieli cTBa MeTa/10B,
XH.M'MuedpkW cBoiicTpyr let ranHeHnn meTannos.
1lpakmi Kukuesan Yis
Peakumn o6ilie™a B kil HbIX pacTBOpax 3/1IEKTPOSINTOB.
OnpegeneHnie pH pa 60j acone.
BbiTecHeHue xniopo3 po ia u iiofa U3 pacTBOPOB UX COMel,
Bsaumo. eiictBue alrioB C pacTBOpPamMun KMCMOT W CONeN.
opranunueckasn : XNMNA
OpraHunueckvie coegdiieHns
OCHOBHb* ! MOHAT  OpraHW4YecKoW XMMUM U TEOPUS CTPOEHUS OpPraHUYecKUX coefuvHeHWN. MoHATMe
nsomepun ‘Bufbl  M30Mepun: CTPYKTYypHas (YrnepofHOro CKeneta, MOMIOXKEHMA KPaTHOM CBA3M  Wn
(hyHKLMOHa/IbHOI IPYMHbBI), NPOCTPaHCTBEHHAaA. MHoroobpasme opraHMyecKux CoeiHEHWA.
YT1neBsofo «Mbl. [lpefenbHble W HenpefenbHble Yrnesofopofbl. CTpoeHWe YrneBoAopofoB, XapaKTepHble
Xumunyeckuin CeoiicTealyr/leBogoposos. MpeacTaBuTeNn yriesoL40poLoB:
MeTaH, 3TwufeH, aleTwneH, 6eH30n. [lpMMeHeHWe YrneBOLOPOLOB B OPraHMYecKOM CUHTese. Peakuums
nonumepusaumm. He jjib,! ras, kameHHbIi yronb — NPUPOAHbIE NCTOYHUKK YT 1€BOA0POAOB.
Kitcnopo.Trogepxa LLilie opraHnyeckmne BellecTBa. CnmpTbl, KapboHOBbIE KWCAOTbl U CAOXHbIE 3(Mpbl: UX
CTPOEHMEe U Xapabl (PHLUE XuMW4YecKue cBoWcTBa. [pefcTaBUTENN KUCNOPOACOAEPXKALLMX OPFraHUYeCKnX
CoeuHeHWiA: MeTun >Bbll| U 3TUAOBLIA CNUPTbI, TAWLEPUH, YKCYCHas KucnoTa. Mbina Kak coAM  BbICLUMX
Kap6oHOBbIX KUC/0T XXUObI KaK C/I0XKHbIe 3aupbl,
Y TneBoAbl:’T/IIOKO3a Kpaxmasl, Lienionosa.
Mo lcogepxkawme apWalitueckne coefMHeHNS. AMUHBI, aMUHOKKCIOTbI, 6enkn. CTpoeHWe 1 6uonormyeckas
thyHKUMst 6bbKGB. Xi ~iuBeKune cBolicTBa 6e/IKOB.
eHeTUYeCKas CBSI3b Mibk[y Kiaccamy opraHUYecKnx coeguHeHWA.
[emoHcTpauun I & if
Mony4yeHne aTuNeHa WlerT> B3aMMOZLENCTBYE C pacTBOPOM MepMaHraHarta Kanvsi, 6pomMHoli BogoiA.
Peakumsa noAyybHus y(ccy|bHo-3TWUM0BOro aupa,
KauecTBeHHas peak FINLEPUH.
LiBeTHble peakumn 6MNKOb.
MpakTnyeckne 3aH: 1THA*
XMmnyeckuii cBOCTB  YKIYCHOWM KWUCOTbI: B3aUMOAENCTBME C UHAUKaTopamu, MeTannamm (Mg), ¢ oCHOBaHMAMU
(Tla(OH”) 1 ocHos Hellb okcrpamn (CuO).

N neobp! 1m: A feHaTypauns 6enKoB.

3 W boUiOkk a. NoHATME 0 nnacTmaccax. TepmMonnacTUyHble W TePMOpPeaKTUBHbIE MO/IMMEPDI.
OTpenbHblé npeacTa  Te/IM CMHTETUYECKNX N UCKYCCTBEHHbIX MOIMMEPOB:
theHoNohopmad baergLUbie CMOJIbl, MOMUBUHUAXNOPUA, TEIOH, LeNynons,

HoHsasie 6 xmmm MNX BOJIOKHaX. HaTypaanble, CAHTETUYECKMNE N WUCKYCCTBEHHbIE BOJIOKHA. OT,qerleble
I peferaBUT< nin Y YECKUX BOJTIOKOH: auerTaTtHoe (TpI/IaLl,eTaTH bl LuenK) n BNCKO3HOE BOJIOKHa,
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du WAXNOPUAH NONMNHUTPUABHBLIE (HUTPOH), MNoNnaMugHble (KanpoH, HaWioH), NonmMaupHble
(hr BcaH);
JemoHcTpaumii
PasznunuHble eid; bl NT C Y BOJIOKOH.
MpaKTnyeckune 3a
03 3axkO!Aneiivie FOCKMMUW N UICKYCCTBEHHbLIMW MONUMEpamu,
Or pefeneHTle p BUAOB XMMMUYECKNX BOJIOKOH.
MHA W : Y
)}I./IMrIVq! M opraHe efioBeka. XUMUYeCKMEe 3/IEMEHTLI B OpraHusMe 4enoBeka. OpraHu4YeckKue wu
HeopraHTUepkao Be cTea. OCHOBHbIE >XW3HEHHO He0OX04MMble COeAMHEHMA: 6enKw, YrneBoAbl, XWpbl,
BUTaMWHbl. YTeBOAbl  , /1TaBHbIi UCTOUHUK 3HEPrUN opraHn3ma. Ponb X1poB B opraHnsme. XonecTepuH v ero

po 1b B ngopbsbe Yenose
MeHepanbHbIe BCLLECT Ba”I NpoAyKTax NUTaHus, NuLLEBble fo6aBKW. CbanaHCMPOBaHHOE NMUTaHWE.
Xumnn B 6bITY. Belw,|. KauyecTBo Bogbl. Mowolmne u unctawme cpeactsa. lMpaBuna 6esonacHoli paboTbl Co
cpefa BamnibbiicBOM: hnlhh.
M mlm Buonorus
Bronorma — coBokyLl] b HayK 0 XXMBOI nNpupoge. MeToabl Hay4yHOro
JNIVHWHB 6Konoruu

-Kvbass npupoga kak eKT u3y4deHus 6uonorun. MeTogbl UCCNefOBaHUA XUBOW NpMpoabl B 610M0rvK,
(D[lpeagreHHe xusHu (0 ~BIeYeHMEM MaTepuana u3 pasgenos U3MKM U XMMUK). Y POBHU OPraHmn3aLmm XXN3HN.
I' yHHCTpAUMH 11 |

YPOBHW OPrBMU3. LN K& HU.
MemJin no3HaHWA X ol npupopbl.
Mcal NcTtopmn n3y»thH « KNeTKN. OCHOBHbIE MOMOXEHUSA KNeTOYHOW Teopumn. KneTka — CTPYKTYpHO-
UUVIAHE sHWA (e wLlTapHast) eAMHNLLA XKUSHM.
CT1poeHune kneTku. lNiP<kaproTbl 1 3yKapuoTbl — HU3LLWE U BbICLLME KIETOYHbIE
dpraimiiMbi.l OcHoBOW CTpyKTYpHble KOMMOHEHTbI KMETKM 3yKapuoT. MoBepXHOCTHbIW annapaT. CxemaTu4Hoe
an 1caume X ﬂ,KOCTHl?- MO3aMYHON MOAENN K/TETOUHbIX MeMbOpaH.
LLitTon/lasma  BHY3P HIAA cpefa KIeTKW, opraHonabl (opraHennsl). KnetouHoe S4po0.
DyHKUMA Aapa: XpaHeH uc, BOCNPOoW3BeAeHVE 1 Nepejayda Hac/eACTBEHHON UHhopMauun, peryisumsa XMMNUYecKori
aKk vBHOTLK KN, C pHCrypa 1 yHKUUK XPOMOCOM. AyTOCOMbI U M0/10Bble XPOMOCOMbI.
MuTepiianbloe eguHC Bb OKpy>XXaloWlero Mupa M XMMUYECKWUIA COCTaB XXMBbIX OpraHvu3moB. Buronormuyeckoe
3HaYeHMe XMMUYeckn' MUMEHTOB. HeopraHMyeckune BelLecTBa B COCTaBe KIETKU. Posb BOfbl Kak pacTBOpUTeNs

6ronornyeckne QyHKUUN 6eKOB. AMUHOKUCIOTbI — MOHOMEepbl 6enkoB. CTpoeHue
ueoingo* n;CTpyKTy pa nonnHykneotuaHbix ueneii AHK n PHK, AT®.
pyeli 1 6ak topiiodnr n. HekneTouHOe CTPOEHME, XXM3HEHHbIN LMK 1 ero 3aBUCMMOCTb OT KIETOUHbIX (hOpM
3HMM  »®Pye  mAr Bo3GyAUTENM WHMEKLMOHHbIX 3aboneBaHuii; nNOHATME 006 OHKoOBUpycax. Bupyc
NMMyHINedkiyTa w4nbsiica (BUY). MpohunakTuka BUY-nHbekumn.
'q; «LHeTpalinn
CT 30emBe Mbnekynb (én1Ka,
Cwu joefflie maniikyns OHK.
Cr xieitoe K/leTKw. *'4
CT 3MeHMe KNEeTOK NPMapuroT 1 3yKapuoT.
CT XM nnpyKa, M
O | akTnueckne 3aHATH»
HapnioJéHné KneTok pacTeHUN 1 KMBOTHbIX MO4 MUKPOCKOMNOM Ha roTOBbIX MMUKpOMpenapaTax v nx onmcaHue.
CpaBHeHune OTpoeHus |Lig| oK pacTEHUI U XXUBOTHbIX.
OpraHmsK| p : r
OpraHiiam  egyHoe Llenoe. MHoroo6pasme opraHusmMoB.
O61meH 1liealleeTBOM M 3Heprueil ¢ OKpyXalolleid cpefoii Kak Heo6XOAMMOEe YCN0BUe CYLLECTBOBAHUS XXMBbIX
cUcTeM-. I
CHodo6Hoct b kK CaMollocHpon3BeaeHno — 0fjHa M3 OCHOBHbIX 0COGEHHOCTEl >KMBbIX OpraHu3MoB. [eneHue
Kn STkH-1 obloBa i oc-la. pasBuUTUA N pa3MHOXEHUA OpraHM3MOB.
Be nontob pasmHoXeH e.5MM010BOM npouecc 1 MosioBoe pasmHoXeHune. ONA04OTBOPEHME, ero 6Monornyeckoe
3H yenllc. | |
Mo HATIAB 06 MHAMBUA;)an|HOM (OHTOreHes), aM6pPUOHa/IbHOM (3MOPUOreHe3) U NOCTIMOPMOHANIBHOM Pa3BUTUN.
Wr upskAyaY Ha< pasl reHe venoBeka v ero BO3MOXHbIe HapyLLEHUS.
Y U
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oe wue TpdA 1CTaBnNpA?a 6 Hac/ieACTBEHHOCTM U U3MEHYMBOCTU. [eHeTuMuecKass TEPMUHOMIOMMA U CUMBOJIMKA,
3a oHoMepPb 3CTW Mab:papBaHus. HacnefgoBaHve NPU3HAKOB Y YenoBeKa. [010Bble XPOMOCOMbI. CLEnsieHHoe ¢
Mo tom (i-iadi ~\goBaHn* acnefCcTBeHHble 60/1E3HM YeNOBEKa, WX MPUYMHBI U NpodunakTuka. CoBpeMEHHbIE
;AC rai Nt ST 0 TeHE: THOMe.
ZIOTI/I‘-I ;OK ie 3aKOHOMEepPHOCTM M3MEHUYMBOCTU. Kraccnpukauusa hopM U3MEHUMBOCTMU,
BrjnsHmic mn areHoB hi opraHu3m 4enoBeka.
eamer, 3aBa4u» U ME3oabl cenekuumn. N'eHeTUYECKMe 3aKOHOMEPHOCTU cefekumun. Ydedue H. . Basuosa o
Lk rrpdx mit' cooBpasil! ArHpPoncxoxaeHs KyNbTYPHbIX PAaCTEHWA.
BratexH prc us, ee 10:THXeHUSA, NepPCneKTUBbLI Pa3BUTUSA.
[leMoHe pa |Hu
O6MeH BTbLLUETB M TPE O  €HUE 3HEPTN B KIETKE.
[Jebeniie KI) Tkn (Mrlps, Meiios).
Cr oco6b: 6 prionoro pasMHOXeHWUs,
01 nopw so( cHUE y pa Yreinii 1 KMBOTHBIX,
Hi avBM y iy bHOe pasBuTMe opraHusma.
H”cnepcceBe (Hble 60/1€3HU YenloBeKa.
WINANH. an ~oro/IM3MBr HRPKOMaHN Ny, KgPeHNs Ha Hac/1e;CTBEHHOCT.
M TaumH. MogHdnKe: (MOHHAsA U3MEHUYUBOCTb.
LleHTpbl M| roo6pasHI 1 MponcxoxaeHns KynbTYPHbIX PacTeHWIA.
VIC kyc6TpeHLWbIN 0T60{
Viccnefoea 1148 VrmtonoTexHonornu.
Mp aKTu ig@nrve 3saHA LS.
Pe n :Hn MeHTaplibIX PeHeTUYECKMX 3a4a4.
KUaJ/In™"H o eHKb 3MMYecKnX acneKToB PasBUTUS HEKOTOPbIX UCC/eA0BaHNN B GUOTEXHOOTUN.
Ha
ajo™0!  as Teopun nfee ponb B HOpMMPOBAHUN COBPEMEHHOW eCTECTBEHHOHAYYHOW KapTUHbI Mupa. By, ero
KpuTepiil. Monynaumii kak CTPYKTypHas efuHMua Bua WM 3BoNOUUW. CUHTETMYECKAs Teopusi 3BOOLUN.
0B vwxySdvebicnbl 3BOMOLMM B COOTBETCTBUM C CUHTETUYECKO Teopuen ssonouumn (CTI). MeHeTuuyeckume
3aKOHOMEpPHOCTW 3BOJIIOLMOHHOIO npoLecca.
Pesynbtata 3BontOum n. <CoxpaHeHne MHOroo6pasvs BWAOB KaK OCHOBa YCTOMUMBOro pasBuTus 6roctepsbl.
Mp 4vibbl BbIMMPaHUA BUA0B. Bronornyeckuii Nnporpecc 1 61nosiorMyecKunii perpecc.
MM riOmedbl  t poncxOXaeHNA XU3HW. Y CNOXXHEHME XXMBbIX OpraHuM3MoB Ha 3emsie B MpoLecce 3BoOLNN,
HMTPONareH ;3 1 ere 3aKOHOMePHOCTU. [loKasaTeNbCTBa POACTBA YesloBeKa C MJIEKOMUTAKLWUMUN XUBOTHBIMW.
LLIo/Tornyec cvie qakT1» )bl(@HTpOMOreHesa: yCnoXHeHne NoNynsuUnMOHHON CTPYKTYPbl BUAA, U3rOTOB/IEHNE OPYANIA
TpyAa, i' mepe«xof OT! 0acTUTENbHOr0 K CMELUIAHHOMY TWMY MUTaHus, WCMOoMAb30BaHMe OrHsA. [losBneHue
1o c/lnTenbHali feATENbHOCTY M YleHOpas3aesibHOM peyn. MporcxXoXaeHne Hesl0BeHeCKUX pac.
[Oe non LT
Kp!uTepkun 18 Ja.
M ynAlpa $—cTpyKTypHas einHULA BUAa, eUHNLA 3BOTIOLMUN.
Jam>KyLLIAK vnbl 3Bon K3uaw.
BO3liuniil o™ eHre 1 MHb1006pasve npucnocobieHniA y opraHn3mos,
Pe (kue 1 ncyesaroLne Buabl.
il M)j(yLLIVI! Wiinbl aHTPOMoreHesa.
MooloMkiiLlHve yenioBeKa 1 YeloBEHECKMX Pac.
MH kTMHecKiie 3aHiTusA
OOwcaiiiie b'w6en'n n MO MophoNOrMHeCKOMY KPUTEPUIO.
Alia/In3'm oueHKa pa3/IMuiibIX TMnoTe3 NPOMCXOXAEHUS YKU3HU.
Ablanmsln pbeHka pasn)uUiibix TMNOTe3 NPOUCXOXKAEHUSA Ye/l0BeKa.
9|fOomo™b ' Il e
MpegmeT nl3agaum akolnoTuUK: ydyeHne 06 3KOMI0rnyeckmnx hakTopax, yueHune o coobLlecTBax OpraHM3MoB, yUeHne
0 6rocdepes
3tio<ionl#iefe cue hakTe Ips() 0CO6EHHOCTY UX BO3AENCTBUA. JKOMOrMYecKas xapakTepucTuka Buga. [NoHATre 06
3KOJTOTUYECKUX cucTemax. Lenn nutaHns, TpohnyecKme YpoBHMU.
BupreotheHb? Kak akocucteMa. BrMoLEeH03 1 6MOTON Kak KOMMNOHEHTLI 6UOreoLeHo3a.
buactépa fr- rnobanb yas skocmucTema. YueHne B. W. BepHaackoro o 6uocdepe. Ponb XUBbIX OpraHM3mMoB B
6rnocgepe. | Buomacc*  BUOMOTMYECKMIA  KPYroBopoT (Ha MpuMepe KpyroBopoTa yrnepoga). OCHOBHble
Ha\p&BiieHus Bo3felicaB! s yenoBeka Ha 6uocdepy.
Vp nwigap”anm 3 eoTBa TBrEHHbIX IKO/TIOTMYECKNX cucTeM. OCOBEHHOCTY arpoaKocmMcTeM (arpoLeHo30B).
) D Nt
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3K Jjnoi TeNKune hakTopbl U UX BIUSHUE HA OPraHn3MbI.

B s«en gpBLie 0THPLOPVB® NapasMTW3M, XULLHUYECTBO, KOHKYPEHLMS, CUMGMO3.
Ap yoHc ¢|rb pac | nrenbuorp coobuecTsa.

Kpiyroe Oporyrnepog | acdpepe.

3anoselipmkun 1 3a Poccun.
MakMmyeckKHe3ank
CcbragfifHpe cxem r UM BELLECTB M aHeprun (Lenein NUTaHns).

CpuvBLl -UenbHas xafM © 3MCTUKa MPUPOAHbIX 3KOCUCTEM W arpo3KocMCTeM CBOeli MeCTHOCTW. PelueHve
aKk*nor 14eCKux 3agay
AHann- 1 OueHka noc/  !TBUIA COBCTBEHHON 4eATeNIbHOCTU B OKPY>KatoLLeli cpese, rnobasibHbIX 3KOM0rMYeCKUX
npo6aem mnnyTei LLUMHWA.
3llcky Kuwn
Mloro Xppasn 4 g Ce30HHble 13MeHeHUs B npupoge (OKPeCTHOCTM NpodeccuoHanbHol 06pasoBaTe/ibHO
opraHuzauumn). | : 1 U
BcrecT (BHblble M UCi  CMEHHbIE 3KOCUCTEMbI (OKPECTHOCTU MPOodeccnoHaibHOM 06pa3oBaTenbHOM
op- aHuBauLm).
MpumepHble TeMbl pethepaToB (4OKNA0B), UHANBUAYaNIbHbIX NPOEKTOB:

Martepus, (hOpMbl be LLAKEHNUS U CYLLLEECTBOBaHUS.

MepBbIi pyccknii akrpemuk M.B.JTomOHOCOB.

MKRvc'jfi-J n npoftlc | nosHaHus.

dur3nKa N mysbikanbHOe NCKYCCTBO.

LiBeTOMY3bIKa. ;

dun3nKa B°CTBPEMEHN OM LMpKe

®U3UHACKME MeToAbl MCCNEef0BaHNSA MaMATHUKOB NCTOPUKN, apXUTEKTYPbI U NPON3BeEHNA NCKYCCTBA.

Hayuiia-3exHuHacHM Inporpecc v npobnembl 3KOI0T UK.

BuoTexHonorus n reqHas nHxeHepua — texHonormm XXI Beka.

HaHoTexHonorHn k&> npuopuTeTHOE Hanpas/feHWe PasBUTUS HAyKU U NPOU3BOACTBa B PoccuiicKoi
depfepaynii. f

OxpaHa OKpY>KatoLLB Ncpefibl 0T XMMUYECKOr0 3arpsisHeHus.

PacTB6pbI BOKpyr heu 1l

YcTpaHeHWe KeCTKOCTY BOAbI Ha MPOMBILLUEHHBIX MPeSNpUAaTUsX.

WcToIOs BO3HUMKHETE HIA 1 pa3BUTKA OPraHnYecKon XMmMmun,

Yr/ledusLbl U X PO/b B XXMBOM Npupoge.

YKUpbl Kak NPOAYKT MUTaHUA N XUMUYECKOE CbIPbe.

HexBaTka nNpoAoBo/b Niuus Kak rnobanbHas npobseMa 4enoBeyecTsa M MyTu ee peLleHus.

C3pPoc3a] rurveHbl!it  0CHOBE KUCOPOACOAEPXKALLUX OPFaHUYeCKMX COeANHEHWNIA.

CuHTeTudeckune MorolLliie cpeacTBa: LOCTOMHCTBA M HEJOCTATKM.

OlicmLinlM6enka B NULLEBLIX NPOAYKTaX M ero NpeojosieHne B pamMmkax rnodanbHol NpoLoBO/bCTBEHHOW
nporpamMmebl.

H W B‘pHaackuii! BpaToy4veHue o 6uocdepe.

Vic.;opiist u pa3BuTure 3HaHWNN 0 KeTKe.

OkKpy>xaroLan ven >BeKalcpefa 1 ee KOMMOHEHTLI: pas3/inyHble B3r/s4bl Ha O4HY
MpoOVH&eY.

MiAnypAuiisa Kak egiiliita 61Mo1I0rMyYecKom 3BOOLNN.

MonybiLuns Kak 3Konorndeckas eanHuLa.

CoBpemeHHble B3r/Is[bKila 6MONOTMYECKY 3BOMHOLUIO.

CoBpe 3eHHble B3I aabl Na nponcXoXAeHne YeloBeKa: CTONKHOBEHUE MHEHUIA.

(3,u,Bp’\bIel7IHb|e MeTOobl UCCNefoBaHUA KNETKM.

Cpbpb 06UTaHMS OPraHM3MOB: NPUYNHBI PasHO06pa3sns

5|t i if
bl fl it
3. bH wu 6. TEMATWMUYECKOE MNJIAHMPOBAHWE

Mpu- peanusaumun cofep>kaHns o6Le06pa3oBaTeNlbHON y4ebHOl AucUMnInHbI «ECTecTBO3HaHME» B npefenax
ocBiieHiis ©MOIM Cro 6a3e OCHOBHOro 00LLero o6pasoBaHus ¢ NO/yyYeHMEM cpefHero obLiero obpasoBaHUs
(IIUUCPG) vaxciviel Tl ast yuebHas Harpyska o6yHaroLLMXCs COCTaB/SeT:
e Ho ‘npotpeccmm  3i8.01.02 TpogaBel, KOHTPOMep-Kaccup  COLMNA/IbHO-9KOHOMMYECKOrO  Mpoduns
I'Ipbld)ed)&OKLLlﬂbHOFO obpasoBaHna — 241 4acoB, U3 HUX 0653aTeNibHaA ayAUToOpHasa Harpyska oby4daroLmxcs,
1" n iyl
t 'm0



BK/O' )ab | UMixXKH# 3aHATMA, — 180 yacoB, BHeaygMTOpPHas CamMoCTosiTe/lbHasi paboTa cTyaeHToB — 61

yac;
COpe >e 06yYeHunN
BBegeHue
MexaHunky
OcHoBblI x||<|ne.c>jjﬂpHng|! N3UKN U
TE pMOAVHLMHKN
OcHop KTPOoAr HaMUKN

KdpnebaHr H 1 BOH

3nemMeHTbl <BaHIOLOl (PU3MKNK
BceneHHas u ee aBonoums
B BUMHHAWHAA camocToATeNbHasA paboTa
MoaroToBKa YCTHbIX BbICTYMNJ/IEHUIA NO 3a-
JaHHbIM reMawm, acce [0KIafoB, peeparTos,
nuamoLayanbHOro Npoerra ¢ NUCnosb3oBaHneM
NH(OPMALMOH HbIXYrexXHNI0runiA, 3SKCKypcum 1 ap.

KonunyecTtBo yacos

KonunyecTBo 4YacoB ayanTOpHOIA CamocTosiTeNlbHa
Harpyskm A paboTa

BCEro MpakTnyeckune n

nabopaTopHble
paboThbl
82
18
15
22
12
27

Mpome>KyTouHas aTTecTaynsa B popme gnddepeHLMpoBaHHOro

3ayeTa |
NToro

I XUMUs
AyANTOTLWE 3aHATUS
BBepgeTe
O6wan H HeopraHM4yeckasi XuMus
OCHOBHBbIe MNOHATUS U 3aKOHbI XUMUK
Mepndanugcknii 3akoH i Mepuognyeckas
cucTemMa XMMUYECKUNX 3NT@MEHTOB

' I 4. . MeHpeneesa
CTpoeHwue BelllecTBa
BopacPacTtbopbl
XUMUYecKne peakumm
Knaccndmkaums HeopraHMyecKnx COeaUHEHUN 1
nx cBolicTBa
MeTannbl 1 HeMeTasbl T
OpraHH4yecKasa XMMUK,
OCHOBHbIe MOHATUS, OPraHMYecKoi XMMnUn
N TEOPUN CTPOEHNST OPraHNYeCKNX COEANHEHA
YrneBogopoabl M UX NPUPOAHbLIE UCTOUHUKN
Kuncnopogcogepxalyme opraHm4eckue
COeANHEHMSA
A;30Tcogep$KalLlpye opraHM4ecKme CoeHEHNS.
Monumep|i|
XUMUSA U KU3HDb
XUMNA 1 OpraHn3m YenoBeka
Xumuns B 6bIT; N
BHeaygmTopHasa camocToAaTeNnbHas paboTa
MpArATPBKP YCTHBIX BbICTYMAEHWUA MO 3a4aHHbIM
remam, acc, JOKNaaoB, peepaTos,
nHAW Maya} (bHOro NpoeKTa ¢ UCNo/ib30BaHNeM
HHgopma! KOHHbIX TEXHOIOTMIA W Ap.

r_
&l

120

48

30
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YHMM aT TecTauua opme gudepeHLpoBaHHOro

toyeTa
60

B KO/

49
mHasior | - coBObh NH(PTb HayK O XKMBOIA
npupog erofbl i(iayi i*oro nosHaHusA
B 6ronor
KneTka 13
Oplranmip\ 12
Bun 12
JKocuc e 10
andepew, n10BblH LeaveT
BHyaynwuTpxan camooTosiTenbHas paboTta
Mogrot >Hd YCTHE Bb1 TynsieHwWii Nno 3agaHHbIM 16
Tem|am, , foknage! edhepatos,
nHaven e Ta C UCNONb30BaHNEM
MHAOPY. \OHHbI NOrniA, 3KCKypcuun v ap.

61

" o108
rra 1
Ike o

M .cTauusa popme andhepeHLUPOBaHHOTO

241 20 61

AKTEPHfTUKA OCHOBHbIX BUAOB YYEEHOWN AEATE/IbHOCTU CTYAEHTOB

Sv k -ul mI
LUHie

if ui

eHammka |
Ktenrrnk*

UH1

XapaKTepucTnka 0CHOBHbIX BUAOB AeSATENIbHOCTU CTYAEHTOB

KHa ypPOBHe yUYeOHbIX JeCTBMIA)
PN3NKA

.PazBnTME CMOCOGHOCTEA SACHO M TOYHO M3Naratb CBOWU MbICN, NOTNYeCKU
06OCHOBbIBaTb CBOHO TOYKY 3pPEHUA, BOCNPUHUNMATbL U aHa/IM3NPOBaTb MHEHUA
l206eCG,CI,HVIKOB, NnpusHaBas NnpaBo APYroro 4esoBeKa Ha
MNHOE MHEHWNe.
MprBeAeHE NPUMEPOB B/IVSIHUS OTKPbLITUIA B PU3MKE Ha MPOorpecc
’B TEXHUKE U TEXHO/IOMUN npon3BoacTBa

O3HaKoM/IeHWe CO CNocobamm OnMcaHNsa MeXaHUYeCKoro ABUXKEHUS,
OCHOBHOW 33aa4eil MEXaHUKMW.
M3yyeHne OCHOBHbIX (M3NYECKMX BEIMUYUH KUHEMATUKK: MepPEMELLEHNS,
CKOPOCTM, YCKOPEHMS.
HabntofgeHne 0THOCUTENIBHOCTM MEXaHUYeCKOro ABuKeHusl. DopMynnpoBaHme
3aKOHa C/I0XKeHUSA CKOPOCTEN.
(MccnepoBaHe PaBHOYCKOPEHHOMO MPSIMOIMHEAHOTO ABUKEHNS
(Ha npumepe cBOGOAHOIO NafeHUA Tes) U PAaBHOMEPHOTO ABUXKEHUS
{Tena no oKpy>XHOCTW.

10HMMaHMe CMbIC/1a OCHOBHbIX (M3NYECKUX BENYMH, XapaKTePU3YHLLUX
\paBHOMEPHOE [BVDKEHME Tefa Mo OKPY>XHOCTH
(MoHMMaHMe cMblcna Taknx (U3NUYeCKUX MoJeseld, Kak MaTepuanbHas
TOYKa, UHepUMaibHas cMcTema OTcueTa.
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iI3mepeHme macchl Tena pasnnyHbIMK crnocobamu. MamepeHue cun
. BaMMofencTBMA Ten. BbluncneHne 3HauYeHWUs YCKOPEHUSA Ten M0 U3BECTHbIM
lid i 1 I;f _ |j 3HaueHNAM eliCTBYIOLMX CU 1 Mace Tefl.
. YMeHVe pasndatb CUIy TSOXKECTU W BeCc Tena. OOBbACHEHME W NpUBEAeHUe
NPUMepPOB AB/IEHNS HEBECOMOCTM.
[MpuMeHeHWe OCHOBHbLIX MOHATUIA, (DOPMY/ U 3aKOHOB AVHAMUKN

- o I Ik pelleHuto 3agad

38-noHb* QOthaHeH @ ~OGbSACHEHVE PeaKTUBHOMO ABVMXEHUSI HA OCHOBE 3aKOHA COXPaHeHWs

B Mexa 4R<3i uMmnynbca.  MNpuMeHeHMe 3aKoHa CcoxXpaHeHWs wumnynbca A1A  BblYUCIEHUA
B | . [™M3meHeHuiA CKOPOCTEN Ten Npy UX B3aMMOLENCTBUSAX.

2| mBbuncnenve paboTbl CUM N N3MEHEHNSA KUHETUYECKON 3HEpPrnun Tena.
BbluncneHre NOTeHUMaNIbHOM 3HEPTN TeN B rpaBUTALMOHHOM MOSeE.
i mli XapaKTepncTMKa NPOM3BOANTE/TbHOCTM MaLLVH W BUTaTeNei ¢ UCNoMb30BaHMEM
11 ] [MoHaTUA MoLLHOCTY
OcHoBr* Mmekynsip HOM  (hU3MKK 1 TepMOAMHaAMUNKM
Monek>nqaj3Has ., DdopmynupoBaHue 0CHOBHbIX MOMOXEHWIA MOEKYIAPHO-
guKe 1o ml 8lj KVHETNYECKON Teopun. BbINO/IHEHNE 3KCMEPUMEHTOB, CyXaLlmX
060CHOBaHVEM MOMEKY/IAPHO-KUHETUYECKON Teopun. HabntogeHme
6POYHOBCKOI0 ABMXEHWNA U ABNeHNA gnddysnn.
1 , 1 il I OnpefgeneHve napaMeTpoB BeLLECTBa B razo06pa3HOM COCTOSIHUAN
Ha OCHOBAHWUWN YpaBHEHUS COCTOSAHWUS MAeaslbHOro rasa.
MpegcTtaBneHne B BUge rpadmka M30XOpHOro, n3obapHOro n nM30TepMUYECKOr0

ikl joj MPOLECCOB. BbIUMC/EHME CPeAHEli KMHETVNUECKO 3HEpri TenoBOro ABVKEHMS
MO/IEKY/T O U3BECTHOI TemnepaType BellecTBa. VaMepeHe BNaKHOCTM BO3yxa
Tepmo INVRMMKA AKCMepuMeHTaIbHOE MCC/Iej0BaHMe TENNOBbIX CBOCTB BeLLeCTBa.

I PacueT Konu4yecTsa Tenno0Tbl, HEO6XOAMMOIO /15 OCYLLEeCTB/EHUSA
npovecca npespaLleHns BeLecTsa U3 OAHOM0 arperaTHOro COCTOAHUSA
B Apyroe.
' ) .11 PacueT n3meHeHUss BHYTPEHHel aHeprum Ten, paboTbl 1 NepejaHHOro
1 ! KO/INYeCTBa TenI0Tbl HA OCHOBAHUW MEPBOro 3aKOHAa TePMOAUHAMUKW.
i . HO6BbACHEHME NPUHLMMNOB AeNCTBUSA TENNOBbIX MaLUMH
OCHOBbI 3/1eKTPOAVHAMUKN
OneKTpocT aTMKa BbluncneHme cun B3aMMOAENCTBMSA TOUEUHbIX 3/IEKTPUYECKMX 3apSL0B.
o1 ilTij BbluncneHve HanpsXKeHHOCTU WM NOTeHUMana 3/eKTPUYeCcKoro noss
Of4HOr0 N HECKO/IbKUX TOYEYHbIX 3apsifioB.
3mepeHune pa3HOCTW MOTEHLMASIOB.
MpuBeaeHVe NpMMepPOB NPOBOAHMKOB, AN3/IEKTPUKOB U KOH/AEHCATOPOB.
HabnogeHue ABAeHNA 31eKTPOCTaTUYECKON MHAYKLMW U ABNEHNA
IONAPU3aLIMN ANINEKTPUKA, HAXOAALLErocs B 3/IEKTPUYECKOM MOie
MOCTOAHHbIN TOK M3mepeHne MOLLHOCTW 3/1IEKTpUYecKoro toka. 3amepeHve 34C 1 BHYTPeHHEro
.. 7\conpoTuBIIEHNSA UCTOYHMKA TOKa.
m”~ | irsitl *Cop v ucnbiTaHe aneKTPUUECKUX Lieneli ¢ PasNUHbIM COefNHEHNEM
INPOBOLHUKOB, pacyeT MX napameTpoB
MarHuTHck none HabntogeHve geiicTBMA MarHUTHOIO MOMSA Ha MPOBOLHMK C TOKOM,
'KapTMHOK MarHUTHbIX NOJeN.
dopmynmpoBaHMe NpaBuia NeBON pPyKX AN ONpefeneHUs HanpasfeHUs Cuibl
Awmnepa.
« 1k U! itl  3blumcneHune cnn, eNCTBYOWMX Ha MPOBOAHUK C TOKOM B MarHUTHOM
eftii .oijj mnone 06bACHEHME NPUHLUMNA AEACTBUA 3/1eKTPOABUraTeNS.
Bl je [MiccnenoBaHne SiBNEHNS 3/1eKTPOMAr HUTHOW UHAYKLWK
Kone6¢ HWA 1 BOMHBI
MexaHuyeckue MpviBefeHWe NpUMepPOB KonebaTenbHbIX ABUMXEHWIA. ViccnegoBaHue
KofebaHns 1 BOMHb 3aBMCMMOCTY nepunoga KonebaHuii maTeMaTUYeCKOro MasTHMKa OT ero
ONMHBL, Maccbl M aMnAnTyabl KonebaHuin. OnpepeneHne yCKOpeHs
cBO60OAHOI0 NafeHns C MOMOLLbI0 MaTeMaTUYeCKOro MasTHUKaA.
ML, i i :t----; ir - “HabnwogeHne KonebaHnin 3Byyawlero Tena. MprBeaeHne 3Ha4YeHNs
| I N EKOPOCTW PacrnpoCcTpaHeHns 3ByKa B pasfiMyHbIX Cpejax.
. = (YMeHMe 06bACHATL MCMO/b30BaHNe ybTpasByKa B MeauLnHe

jooill i
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ANeKTPOM aTHUTHbI § Hab6ntogeHne ocuminorpaMm rapMoHUYecKnX KonebaHuii cunbl ToKa

KG/1e6aHysA 1 30/THbI [B uenn. O6bACHEHME MpeBPaLLeHNs 3HeprumM B MAeaIbHOM KoJebaTe/lbHOM
P Hii. 1 ,KoHType.
if ((N3yueHre ycTpoiicTBa M NpUHLMNA LeACTBUS TpaHchopmaTopa.
t

[AHann3 cxembl nNepegayn 3neKTPOIHEPrUN Ha 60/bLLINE PACCTOAHUSA.
INpuBegeHne NpMMeEpOB BUAOB PaAMOCBA3N. 3HAKOMCTBO C YCTPOWMCTBaMMU,
3 (BXOASALWMMM B CUCTEMY PAAVIOCBS3N.
-O6cyxeHMe 0COBEHHOCTeN pacnpoCcTpaHeHNs pPaguoBosiH
CBeTOBble BOSHbI W 1pMMeHeHWe Ha NPaKTUKe 3aKOHOB OTPaKeHWS 1 NPeioMIeHNs CBeTa npu
‘pewleHnn 3agad. HabnwgeHve aBneHns gudpakumun n gucnepcun ceerta.
U1 [YwmeHue cTpouTb n3obpaxkeHnst NpeaMeToB, fjaBaeMble MH3amu. Pacyet
| u OMTUYECKON CUNbI JINH3bI
3neMeHT bl KBAHTOBOI (PU3NKH
KBaHTOBbIE CBOIACTBA Hab6ntogeHne hoToa1eKTPUYECKOro adipekTa. PacueT MakcuMasibHOM
cBeTa | .KMHETMNYECKOI 3Heprnn 3N1eKTPOHOB Npu (hoToadheKTe
(pri3nka arom» dopmynmpoBaHme noctynatos bopa. HabnogeHne nuHenyaToro
i N HENPEePbIBHOIO CMEKTPOB.
PacueT 4acToTbl U ANMHbBI BO/IHbI MCMYCKAaeMOro cBeTa npu nepexoge
aromMa 13 0fHOro CTauMOoHapHOro COCTOAHUA B APYroe.
I .Ob6bACHEHWe NpUHUKMNA AecTBUA Nasepa

®u3nKa aTOMHOro HabntoaeHne TPEKOB asibha-uacTuL, B Kamepe BunbcoHa. Peructpauus siaepHbIxX
aapa M3MTyYEHWIA ¢ NMOMOLLbIO cyeTumKa Meiirepa.
N 3/1eMEHTapHbIX PacueT 3Heprun cBsi3N aTOMHbIX s4ep.
yacTuL, MoHMMaHWe LEHHOCTM HAY4YHOro MO3HaHWs MUpa He BOOGLLE f/1S1 Ye/l0BEYECTBA
1 B LLE/IOM, a 4/151 KaXX0ro 06y4aroLLerocst IMYHO, LiEHHOCTU
>y I OBNAfileHNSA METOAOM HAy4HOTO MO3HAHWSA /1S LOCTVXKEHUS ycrexa

B /1I060M BUfe MPaKTUYECKON AeATeNbHOCTH
BceneHHas v ee 3BonoLUmMA
CTtpoeHune 1 pasButne (O6BACHEHWE MOAeNU paclumpsitoLlelica BeeneHHoi

BceneHHol

[MpouncxoxaeHne ,HabnoaeHwne 3Be3f, JTyHbl 1 NNaHET BTeneckon. HabnwoaeHMe CONMHEUHbIX NATEH
ConHe4yHoi CucTeEMbI € MOMOLLbIO TeJslecKomna

XMUNA

BBeneHue PackpbITve BK1aga XMMUYECKO KapTWHbI MYpa B eANHYHO

| T eCTeCTBEHHO-Hay4YHYI0 KapTUHY Mupa.

XapaKTepucTMka XMMNN Kak Npon3BOAUTESIbHON CUMbl 06LLecTBa
BaxxHeliwmne ®YMeHMe gaTb OnpeaenieHne 1 ONepupoBaTh CeAyLWLNMM XUMUYECKUMM
XUMNYECKME MOHATUA NOHATUAMU. «BELLECTBOY, «XUMUNYECKUI NEMEHT», «aTOM», «MOJieKyna»,
«O0THOCWUTE/IbHblE aTOMHasA W MOJIEKY/IAPHaA MacCbl», «NOH», «aJl10TPONnna»,
«M30TOMNbI», «xXMNYECKasa CBA3b», «3/1EKTPOOTPULATE/IbHOCTb>», «BaJIEHTHOCTb»,
«CTeMeHb OKUCNMEHUS», «MOMb», «MOMSIpHAs Macca», «MONSIPHbIA 06beM
I L |1 I 'rasoobpasHblX BELLECTB», «BELLECTBA MOMEKY/IAPHOrO W  HEMOJIEKYNSPHOIO
CTPOEHUSA», «PaCTBOPbI», «3/IEKTPO/IUT U HEINEKTPONNT», «3/IEKTPONNTUYECKASA
-anccounaymna», «OKUCNTEIb n BOCCTAHOBUTE/Ib», «OKuncneHwme n

”l" ] JU  BoccTaHOBNEHME»,  «CKOPOCTb  XMMUYECKOW  peakuum»,  «XMMUYECKOe

i 1 ‘paBHOBECKE», «YT/IEPOAHbIN CKENeT», «PyHKLMOHAIbHAA rpynna», «M30Mepusi»
OcHOBHbIe 3aK0HbI J.il  ‘DopMynrpoBaHne 3aKOHOB COXPaHEHMSI MacCbl BELLLECTB U MOCTOAHCTBA COCcTaBa
XUMUN BELLIECTB. Y CTaHOB/IEHNE NPUUYNHHO-C/IEACTBEHHOW CBA3N

B I 11 (mexpy comepaHMeM 3TUX 3aKOHOB W HamMCaHWMEM XWMUYECKWMX OpMyn U

I i ‘paBHeHNIA. PackpbITve (hM3NYECKOro CMbIC/ia CUMBOAMKK [leprognyecKoi

Tabnmubl XMMUYeckux 3nemeHToB . W. MeHgeneesa (HOMEpPOB 3/1eMEHTA,

nepuoga, rpynnbl) M YCTaHOB/IEHWE MPUYNHHO-CNELCTBEHHOM CBSA3N MeXay

ol [cTpoeHMemM aTomMa M 3aKOHOMEPHOCTAMU W3MEHEHUS CBOWCTB 3/1IEMEHTOB U
iri i 1 06pa3oBaHHbIX MW BELLECTB B Nepuogax 1 rpynmnax.

.M XapaKTepucTuKa 3M1emMeHTOB MasbIX NepuojoB Mo MX MoSI0XKeHUo B
Mepuoguyeckoii cucteme [. V. MeHgeneesa

—
)

OCHOBHble Teopum YCTaHOB/IEHNE 3aBMCUMOCTU CBONCTB XMMUUECKNX BELLECTB OT CTPOEHMS aTOMOB
XVIMUN 06pasyloL X X XUMUYECKUX 3M1EMEHTOB.

Iitz"* » JiE
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XapaKTepucTnka BaXKHELLMX TUMOB XUMUYECKMX CBSA3EN U OTHOCUTE/TbHOCTYU
aToi Tunonornn. O6bACHEHWE 3aBUCMOCTY CBOICTB

BELLECTB OT MX COCTaBa W CTPOEHUSI KPUCTA/IIMHECKNX PELLIETOK.
dopmynMpoBaHMe  OCHOBHbIX  MOJIOKEHUIA  TeOpuM  3/1EKTPOSIUTUYECKOA
(amccoumnaumnmn 1 xapakTepucTrKa B CBETE 3TOM Teopun CBOICTB

.OCHOBHbIX KJ/1aCCOB HEOPraHWYecKUX COeguHeHWA.

®opMynMpoBaHNE OCHOBHbIX MOJIOXKEHUIA TeOpUM XMMMUYECKOrO CTPOEHUS
OpPraHMYecKmnx COefMHEHUA W XapaKTepuCTMKa B CBeTe 3TOM Teopuu CBOWCTB
BaXKHEMLLNX NPeACTaBUTENe OCHOBHbIX K/1acCoB

OpraHW4ecKmnx coefuHeHui

XapaKTepucTMKa CTPOEHMS aTOMOB M KPUCTa/1/I0B U Ha 3TO OCHOBE —

06X M3NYECKMX Y XUMUYECKUX CBOWCTB META/I/IOB U HEMETas1/10B.
XapaKTepucTuKa CcocTaBa, CTPOEHWS, CBOWCTB, MOMlyYeHUS U MPUMEHEHMe
BadKHeMLLNX HEMETas1/10B.

XapaKTepucTnkKa coctaBa, CTPOEHNS U 06LLNX CBONCTB BaXKHEMLLMX

(knaccoB HeOPraHNYECKNX COELMHEHWIA.

OnucaHne cocTaBa W CBOWCTB BadKHEMLUMX MpeaCTaBUTENe OpraHNYecKmnx
(coeguHeHW: MeTaHONa U 3TAHOMA, CIOXHbIX 3MPOB, XXUPOB, Mbl/1, KAPOOHOBbIX
KMCNOT (YKCYCHOW KMCAOTbI), MOHOCaxapuios

(rnokKosbl), anucaxapupos (caxaposbl), NoamMcaxapuaos (Kpaxmana

W Lennaaosbl), amMMHOKWUCNOT, 6eIKOB, WCKYCCTBEHHbIX W CUMHTETUYECKUX
nosMmMepoB

Vicnonb3oBaHue BYy4eb6HOM 1 NPOecCUOHasIbHON AeATETbHOCTY

XUMUYECKNX TEPMUHOB M CUMBOJIMKMN.

HasblBaHMe WN3y4YeHHbIX BELLECTB MO0 TPUBMAIBHOW WM MeXAyHapOoLHOW
HOMeHK/aType 1 OTpakKeHMe cocTaBa 3TUX COEANHEHWN C MOMOLLbI0 XMMUYECKNX
sthopmyn.

[OTpaxeHre XMMWYECKMX MPOLLECCOB C MOMOLLbIO YpPaBHEHUA XMMUYECKUX
(peakuuia

OG6bACHEHMWE CYLLLHOCTU XMMUYeCKUX npoueccoB. Knaccmgukauus

LWMMYECKUX peaKumii Mo pasNYHbIM NpU3HaKam

BbINoMHeHME XMMNYECKOTO 3KCMepUMEHTa B MOTHOM COOTBETCTBUM

C NpaBWIaMm TeEXHUKK 6e3onacHocTu. HabnoaeHne, prKcpoBaHne 1 onmcaHmne
pe3ynbTaToB NPOBELEHHOr0 3KCMepUMeHTa

MpoBegeHMe camoCTOATE/ILHOrO NOMCKa XUMMYECKON MHopMauun

C MCMO/Ib30BaHNEM PasNYHbIX NCTOUHUKOB (Hay4YHO-MONY/SAPHbIX

M30aHUIA, KOMMNbIOTEPHbIX 6a3 fJaHHbIX, pecypcoB MHTepHeTa); MCMO/b30BaHMe
KOMMbIOTEPHBIX TEXHONOIMNIA AN 06paboTKMU 1 Nepefayn
AXMMUYECKOI MHOpMaLMM 1 ee MpeacTaB/ieHnsl B pas/IyHbIX opmax
O6DBACHEHME XMMUNYECKUX SABMEHUI, MPOUCXOAALLNX B MPUPOAE, bbITY

1 Ha npounssogcTBe. CobnogeHne NpaBua 3KOIOTMHYECKM FPaMOTHOrO NOBeAEHUS
B OKpYXaloLLel cpege.

OueHKa BAMSHNA XMMWYECKOT0 3arpsi3HeHNS1 OKPYXKatoLLeid cpefbl

Ha opraHuM3M 4efioBeka M ApPYrue >XuBble opraHusmbl. Cob6wfeHWe MNpaBun
6esonacHoro obpaleHns € TropoYMMUM U TOKCUMYHBIMW  BeLLecTBaMMU,
nabopaTopHbIM 060pyA0BaHMEM.

KpuTnueckas oLgHKa 4OCTOBEPHOCTU XMMUYECKOW MHopMauuu,
.OCTyMarLLei 13 pasHbIX UCTOHYHUKOB

3HaKOMCTBO C 06beKTaMu U3yyeHUs 61onoruu.

BbisiBneHve ponv 6uonorun B JOPMmMpPoOBaHNN COBPEMEHHO
€CTeCTBEHHOHAYUYHOW KapTUHbI MUPa N NPaKTUYECKON AeAaTeIbHOCTH
nwopei

3HaKOMCTBO C K/IeTOUHOW TEOPMEN CTPOEHNS OpraHU3MOB.

~MMony4yeHne NpPeaCcTaBEHNS O PO OPFaHUYECKNX U HEOPTaHMYEeCKMX

BELLECTB B K/eTKe. 3HaHMe CTPOEHUSI KIETOK MO pe3ynbTataM paboTbl €O
CBETOBbIM MMWKPOCKOMOM. YMeHWe OnucbiBaTb MUKpOMNpenapaTbl  KIETOK
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3aCTeHuWiA. YMeHue CpaBHMBATb CTPOEHME KIJIETOK paCTeHI/IIZ N XXMBOTHbIX MO
roToBbiIM MUKpoOMNpenapaTam
3HaHWe 0CHOBHbIX CNOCO60B PasMHOXeHNA opraHnM3moB, CTa,CI'I/II7| OHTOreHesa Ha

I V‘I/I [MpuMepe YenoBeka.

(HaHMe NPUYKH, BbI3bIBAKOLMX HAPYLLEHUS B Pa3BUTUN OPraHU3MOB.
.[¥YMeHVe nonb3oBaTbCA FeHETUYECKON TEPMUHOMNOTMMEN 1 CUMBOJTMKON,
| £ Pewarb npocTeimne reHeTUYecKne 3agadn.

3HaHne 0COBEHHOCTEN HacNeACTBEHHOM M HEHAC/IEACTBEHHON U3MEHYM-
BOCTW M X BMOMIOMMYECKOA PONN B 3BOMKOLMN XKMBOTO

bug YMeHUe aHa/IM3MpoBaTb W OUEHMBATb Pas/IMYHbIE TUMOTE3bl MPOMCXOXKAEHMS
PKU3HU Ha 3emne.
YMeHne MpoBOAUTbL OnucaHuWe 0cobell ofHOro Buga no MopdONor M4ECKOMY
[[kpuTepuio.
Pa3BnTMe crnoco6HOCTEN $CHO M TOYHO M3naraTb CBOM MbIC/IA, JIOTUYECKU
0BGOCHOBbIBaTb CBOK TOYKY 3PEHUS, BOCMPUHUMATb M aHa/IM3MPOBaTb MHEHWS
[cobecegHMKOB, Npr3HaBas NPaBo APYroro 4esioBeKa Ha
WMHOe MHeHMe.
YMeHMe JoKa3blBaTb POACTBO Ye/lI0BEKA N MIEKOMUTAKOLMNX,
06LLHOCTb 1 PaBeHCTBO YesIoBEYECKMX pac.

JKocnbTembl 3HaHMe OCHOBHbIX 3KO/IOMMYECKUX (DAKTOPOB W UX B/USHUSA Ha OpraHu3Mbl.
3HaHWe  OTNYUUTENIbHbLIX  MPU3HAKOB  MCKYCCTBEHHbIX  CO06OLLECTB —
arposkocuctem. lMosydeHne npeacTaB/IEHUS O CXEME 3KOCUCTEMbI Ha NMpuMepe
6rocgepsbl.
[emMoHCTpauma yMeHWs] MOCTAHOBKW UeMei AeATeNbHOCTW, MaHMpOBaHMe
COGCTBEHHOI  [eATeNIbHOCTU AN AOCTMXKEHMSI  MOCTaBMIEHHbIX  LIENei,
LMPEABVAEHNST  BO3MOXHbIX — Pe3y/nibTaToB  3TUX  [eNCTBUIA, opraHusaumm
CaMOKOHTPO/IS1 1 OLEHKWN NOSTYYeHHbIX pe3y/ibTaTos.
O6y4eHue cobOAEHUIO NMPaBWU MOBEAEHUSA B NPUpPoAe, 6epexXHOMY
IoTHOWEHUNIO K BLMON0rMYECKUM 00beKTaM (PacTeHUAM U XKUBOTHbIM
N UX coobLLecTBaM) U UX OXpaHe

8.
YYEBHO-METOANYECKOE W MATEPUAJIbHO-TEXHNYECKOE OBECIEYEHWE
MPOrPAMMbI YUYEBHOW ANCLUNNNHbI
«ECTECTBO3HAHWE»

CBoeHVe nporpammbl  y4ye6HOW  AMCLUMNAUHBLI  «ECTecTBO3HaHWe» npegnonaraeT HaaMuve B
npoeccmoHanbHoll 06pa3oBaTenbHOM OpraHMsaumu, peanusylolleil obpasoBaTe/lbHY0 NporpaMmy CpefHero
)éwiero obpasoBaHus B npegenax ocBoeHnss ONMOIM CMO Ha 6a3e OCHOBHOro 06Liero obpasoBaHus, y4ebHbIX
KabnHETOB Mo (h13MKe, XAMUKN, BUOIOTMK, B KOTOPbIX UMEETCA BO3MOXHOCTb 06ecneynTb CBOOOAHbINV JOCTYN B
ViHTepHeT BO Bpems y4e6HOr0 3aHATMSA U B NePUOL BHeYUYeOHOM AeaTeNlbHOCTU 06yyatoLLmMxcs.

B cocTaB KabvHeToB No hM3nNKe, XMMUK, 61MONOrUN BXOAAT nabopaTtopumn ¢ 1abopaHTCKOM KOMHATOM.

MomeLeHNA KabuUHETOB (PU3NKK, XMMUU 1 BMOMOTMM OSKHBI YA0BAETBOPATL Tpe6oBaHMAM CaHUTapHO-
SNUAEMNOMIOTUYECKNX MpaBun 1M HopmaTmeoB (CaHlMuH 2.4.2 Ne 178-02) v 6bITb OCHalleHbl TUMOBLIM
O6opyfoBaHMeM, yKazaHHbIM B HACTOALLMX TpeboBaHUAX, B TOM YMUC/e CMeLMann3npoBaHHoON yuebHol Mebenbto
N cpeacTBamMm 06yYeHUs, 4OCTATOUHbIMY 415 BbINOHEHWS TPeboBaHWI K YPOBHIO MOArOTOBKYM 00y4atoLmxcs.

B kabuHeTax [o/mKHO BbITb MyNbTUMeANNHOE 060pya0BaHUe, NOCPEACTBOM KOTOPOr0 YYaCTHUKM
06pa3oBaTesIbHOro ruroLecca MoryT NpocMaTpmBaTh BU3yasibHY0 MH(opMaLnio Nno hr3nke, co3gasaTb
npeseHTaunn, Bugeomarepuasbl N T. M.

B coctaB y4yebHO-MeTOAMYECKOTO U MaTepuasibHO-TEXHWYECKOro obecrneyveHMs MporpaMmbl y4ebHOW
ancumnavHbel «EcTecTBO3HaHMe» BXOAAT:

* MHOTO(PYHKLMOHaIbHBLI KOMIJIEKC NpernojaBaTens;

* HarnsgHble Nocobmsa (KOMMAeKTbl yyebHbIX Tabnvu, MnakartoB, NMOPTPeTbl BbIAAIOLLMXCA YUeHbIX B 061acTu
ecTecTBb3HaHusa U T n.); 1

b MH(op|MauHPHHO-KOMM[TUKaLMOHHbIE CPEACTBa;

* 3KPaH0-3BYKOBbIE NOCO6US;

PKOMIM/IEKT DIEKTPOCHAOKEHNS KabUHETOB;

pTexHu4yeckue cpeacTea ObydeHNs;

* IeMOHCTPaLnoHHoe obopyaoBaHue (06L,ero HasHauYeHNs U TemaTUyeckue Habopbl);
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nabopatopHoe 06opyaoBaHMe (06LLEro HasHayeHUss U TemaTuUyeCcKue Habopbl, B TOM 4uC/e /19 NOCTaHOBKM
LIEMOHCI TPALMOHHOIP Y YYeHNYECKOro aKCNepuMeHTa, peakTuBbI);
ECTaTMYeCKMe, AMHaUMYO -KUe, AeMOHCTPALNOHHbIE U Pa3faToUHble MOAeNW, BKOYas HaTypasibHble 00beKTbI;
» BCroMoraresibHoe 060py/j0BaHue;
B KOMMJIEKT TeXHWYe 3KOM [JOKYMeHTaLun, B TOM YMCIE NacrnopTa Ha cpeacTBa 06y4eHMs, MHCTPYKLMKU N0 KX
MCNO/Ib30BAHUIO M TEXHMKe 6e30MacHoCTH;
e 6UBNNOTEYUHBI (HOWLL:
Bi 6mbnnoTeyHbIi (OHA BXOAAT Y4YeOHUKMK, ydebHO-meTogmuveckme kommiekTbl (YMK), obecneumBaroLime
0CBOEHVE YUeBHOM i ncupbuHbl «ECTECTBO3HAHME», PEKOMEH0BaHHbIE WM AOMNYLLEHHbIE /151 UCMO/Ib30BaHS B
NpocheccmoHas bHbIX 06pa3oBaTe/IbHbIX OpraHM3aLusX, peausylowmnx 06pa3oBaTe/lbHYH0 MPOrpaMMy CpPefHero
obLero népasosaHu | B npegenax ocBoeHms OMOM CIO Ha 6a3e 0CHOBHOI0 06L1ero 06pasoBaHus.
BnbnnoTeuHbli (o *n MOXeT 6bITb [OMOSIHEH (IU3NYECKMMMU  3HUMK/IONEAUSIMU, aTt/iiacaMu, CrioBapsiMu,
CNpaBoYHMKaMW  N&  ¢GU3MKe, XUMUKW, OGMONOrUKW, Hay4dHOW U  Hay4HO-MOMYASApPHOM  NMTepaTypoi
€CTeCTBEHHOHAaY4YHO WD COfep>KaHns.
B npouecce ocBoe 3usa [MporpamMmbl y4ebHOl AMcUMNAVMHBI «ECTEeCTBO3HaHWe» CTYLeHTbl [O/DKHbI MMETb
BO3MOXXHOCTb JOCTY /la K ONEKTPOHHbLIM YUYebHbIM MaTepuasiam Mo eCTeCTBO3HAHMIO, BK/OYas (U3UKY, XUMUIIO,
61on0rn, UMeroLLr Mcs B CBO60AHOM JOCTYNe B CeTU VIHTEPHET (3/1eKTPOHHbLIM KHUFaM, NpakTUKymMam, Tectam,
matepuanam 'ErF3 n (pd.1
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U, » 1. PEKOMEHYEMAS IUTEPATYPA
1 11n 'If
NuTepatypa: 1

®unwH C.IN. Ko).uenuus coBpeMeHHOr0 eCTeCTBO3HaHUA. YyebHoe nocobue gnsa CMO. CapaTtoB. HayuHas
KHUra, 2019Ji
Kawees CXX KoHLenumMn coBpeMeHHOro eCTeCTBO3HaHUA. Y4ebHoe nocobue.
Capatoé. Ain:lNun 3p Megma, 2019.
Kypb6aTosa H.C\, Kérnosa E.A. O6Laa 6uonorus. YuebHoe nocobue gns Crio.
Capatoé. HayuHan kiinra;2019.
abpuenAH O. C. i gp! EcTecTBO3HaHMe. XUMUSA: YUeOHWNK A5t CTYAEHTOB MPodecCUOHasbHbIX
o6paszoBaTesibHbIX OpraHu (aumii, ocBamBaroLMx npogeccnn n cneumansHocTn Cro. -M.,2017
Epaxud FO\M  Xumunidl™ 3agaumn n ynpaxkHeHWUs: y4e6. nocobue gns cTyg. yupexaeHuii CMoO. — M., 2014,
MaplLlylrvHa J1|A. EcTecTBO3HaHMe. Bronorus: yuebHUK 4ia CTyLeHTOB 06pa3oBaTe/ibHbIX OpraHmn3auunii,
ocBaHBUoLLx, npodeccunii n cneymansHoctn Cro. -M.,2017
'‘Camoiinénko I. //i EcTecTBO3HaHWe. ®u3nKa: yUe6HUK /il CTYAEHTOB MPOgecCUoHaIbHbIX
obpasoBaTe/ibHbIX 0||1rlaHmzaupii, ocBanBarLWmMx npogeccun u cneumnansHoctn CMO. - M.,2017
Cawmoiinénko W. M: EctecTBo3HaHue. ®usmka. CO0pHMK 3aga4: yue6. nocobue Ans CTYAEHTOB
npogeccroHasbHbIX 06pa3oBaTe/bHbIX OpraHn3auuii, ocesavMearoLmx npogeccmm n cneumansHoctn Crio. -
M.,2017  j "N
N N
[na npenopaBaTtenei
10$ obpasoBaHuu B Poccuiickoin degepaunn: degep. 3akoH 0T 29.12.2012 Ne 273-d3 (B peg PegepasnbHbIX
3aKOHOB 0T 07;05.2013<N0|199-®3,0T 07.06.2013 Ne 120-P 3,07 02.07.2013 Ne 170-P3,0T 23.07.2013 No203-
®3;c* 2'5.11J2033'Ne 317-d3,0T 03.02.2014 Ne 11-P3,07 03.02.2014 Ne 15-P3,07 05.05.2014 Ne 84-d3,0T
27.05.25914 No LLI-®3.b3 04.06.2014 No 148-P3,c N3M., BHECEHHbIMU ®defepasibHbIM 3aKOHOM OT
04.06.2014 Ne 145-¢0,B piieg.or 03.07.2016, ¢ nsm.ot 19.12.2016.)
Mprka3z MuHucTepcTBa 06pasoBaHmsa 1 Haykn PD oT 31 gekabpsa 2015 r. Ne 1578 «O BHECEHMW M3MEHEHWIT B
MpuiiaMuHucTepcTBa 06pa3oBaHMsa 1 Hayku Poccuiickoin Pegepauum ot 17.05.2012
Ne 453 NI)6 y~Bep>xAleinii hefepanibHOro rocyfapCTBEHHOIO 06pa3oBaTe/IbHOr0 CTaHgapTa cpefHero (MosiHoro)
06LL10r6o6pasoBaHmii”*. m
Mucbmo: [enapTameHTa rocy4apCTBEHHOW MOMUTUKM B Ccdepe MOAroToBKM paboumx kagpos u AMNO
MuHuncTepcTBa 06paszoBaHns 1 Hayku P® ot 17.03.2015 Ne 06-259 «PekomeHgauum no opraHunsalmm noayyeHns
cpefHero  obuwiero 1 obpasoBaHMA B Mpefefniax OCBOEHMA  06pasoBaTeflbHbIX  Mporpamm  CpefHero
npoeccuoHanbHOro obpasoBaHUA Ha 6a3e OCHOBHOro 06LLero o6pasoBaHus ¢
y4eToM TpeboBaHW heaepanbHbIX rocyapCcTBeHHbIX 06pa3oBaTe/lbHbIX CTaHAAPTOB U NMOyYaeMoi npodeccum
wib I Criev iianB rroctu CpeaHero NpogheccUoHanIbHOro obpaszoBaHuUsA».
MpumepHas ocHoBHasA oOpasoBaTeflbHasd nporpamMma cpefHero obuiero obpasoBaHWsA, 0J06pPeHHas peLleHnem

thelepren>HoK>|y4e6B0O-Merogn4eckKoro 06bejMHeHMs No o06LemMy o6pa3oBaHnio (NPOTOKON OT 28 noHA 2016 r.Ne
2/16-6). KWL 1
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nvH B-A., Kl B. B. Vctopusa n metogonornsa gpusnkn. — M., 2014.
n aH, O. (J1. Jli [cifiec [". . Xumusi: kaura gns npenogasaTens: yue6.- MeTod, nocobue. — M., 2014,
NHKU'p |eT-pedypes !
wwvi  |ass-fi>ika. n|rc («KnaccHas focka gns Mo603HaTENbHbBIX»).
Oad/ j «®Pusmka B aHUMALUAX»),
i temety;ok. i « unAeOypoKM NoO NpegmeTam LUKO/IbHOM NPOrpaMmbl»),
i remist|-\-chietaifctb coT/ index, html (31eKTPOHHbIN XXypHan «XUMUKN 1 XUMUSI»),
isu.si (m#»(hcrpoHHas G1bnoTeKa no X1Mun).
y wArypHa | e X Mus 1 xusHb»).
liplog* asvu Rb (Bcsa 6uonorusa. CospemeHHas 610n10rns, cTaTbi, HOBOCTH, 6MbNMOTEKA),
mdadw, edu. I'l window (EguHoe OKHO J0CTyna K 06pa3oBaTe/ibHbIM pecypcam VIHTepHeTa no
w)

JloKyMeHT noanucaH 3nekTPOHHOW Noanucho
Bnaaeneu;: LUynbra Bnagummp Anatonsesny

JIONKHOCTb: AUPEKTOP

Opranunsauma: FTOCYJAPCTBEHHOE BIO[DKETHOE
MPO®ECCUOHATNBHOE OBEPA30BATE/IbHOE YYPEXOEHVE
KPACHOLAPCKOIO KPASA "AMNLWEPOHCKUN TEXHUKYM
ABTOMOBUNBLHOIO TPAHCMOPTA U CEPBUCA"

WHH: 232500656409
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