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Pabouas nporpamma no OY/[16.08 EcTecTBO3HaHWe pa3paboTaHa Ha OCHOBE NMPUMEPHOI NporpamMmbl
yuyebHOl AncuMnAnHbI «ECcTecTBO3HaHMe», aBTopbl: CamolineHko [M.U., (pekomeHgoBaHa ®PrAY
«®defepanbHblil UHCTUTYT pasBUTMSA 06pasoBaHusa», 2015r.); ¢ yyetom ®IrOC cpegHero (NOAHOrO)
obuiero obpasoBaHua  (yTB. npukasoMm MwuHuCTepcTBa 06pa3oBaHMA M Haykm P® Ne 413 ot
17.05.2012r., 3apeructpumpoBaHa MuHucTepcTBOM tocTUUMKM Poccuiickoi ®depepaunn Ne 24480 ot
07.06.2012r.) n TpeboBaHuit PrOC cpeaHero npoeccroHanbHOro o06pasoBaHMs MO npoteccum
100701.01 Mpopgasel, KOHTPOep - Kaccup (npukas MuHucTepcTBa obpa3oBaHna U Haykn P® Ne 723
ot 02.08.2013 r. (pep. 09.04.2015r.). 3apeructpupoBaH MUWHWUCTEPCTBOM HOCTUUUN Poccun
20.08.2013 r. Ne29470). ykpynHeHHas rpynna npodgeccuii 38.00.00 SKOHOMMKA 1 ynNpaBneHus.

OpraHusaumns-paspaboTumK: rocyaapCcTBeHHOe OHOMKeTHOe npoeccnoHanbHoe 06pa3oBaTe/ibHOe
yupexaeHve KpacHOZapCKoro Kpas «ATnWEPOHCKWUIA TeXHUKYM aBTOMOGWILHOIO TpaHcnopTa W
cepsuca»
Pa3paboTunku: KanyruHa TatbsiHa MuxainosHa,
npenogasatens usvku N6rNOY KK ATATC,
benoropuesa MaprHa H1nkonaesHa,
npenopasatenb 6uonorum NBNOY KK ATATC

PeLleH3eHThI:

(BHeLLHAA peLeH3ns) 3t03nHa EneHa BayecnaBoBHa A
KBanugpukaums no gunnomy:
npenogasaTesib PU3NKM 1N aCTPOHOMUN
MBMOY KK AJIXT il

(nognwuceb)
(BHeLLHAA peLeH3uns) [xeHac Cepreit JIeOHTbEBMY

KBanugukaums no Aunaomy;
VHXEHep-MeXaHuK

(nognwuchk)



1L TIOACHUTEJIbHAA 3ATTMCKA

["porpamMma  3upeobpa3oBaTe/lbHOM YYeOHON AUCUMMMHBLI «ECTECTBO3HaHME» MpeAHa3HaveHa s
M3yyeHnst  eCTEeCTBO3HaHUA B MpOheCCUOHANbHLIX — 00pa3oBaTeflbHbIX — OpraHu3aumsxX,  pPeasm3yroLmx
obpasosatenibHyto  Lllorpammy  cpefgHero  o6Liero 00pa3oBaHUs B Mpefenax OCBOEHMS — OCHOBHOW
MpoeccroHasbHON ¢6|(asoBaTenbHOM nporpamMmbl CMO (OMNOM CrO) Ha 6a3e 0CHOBHOIO 06LLEr0 06pa3oBaHUs,
NPV MOATOT >BKE KBA y MLLILMPOBAHHBIX PAb0UMX, CIYXKALLMX, CNELMANINCTOB CPELHErO 3BeHa,

lMporpamma pbipaboTaHa Ha ocHoBe TpebosaHuin PIOC cpefHero o6LLero 06pasoBaHMs, NPeLbABISEMbIX
K CTPYKTYpa, COAePAULMIO 1 pe3y/ibTaTaM OCBOEHMS Y4ebHOM AUCUMNIMHBI «ECTECTBO3HaHKE», B COOTBETCTBUN
c PexomeHpaumamm fdo opraHusaumm nosyudeHns cpefHero o6Liero o6pasoBaHVS B Mpefeniax OCBOEHWS
06pasoBaTe/ibHbIX <porpamMM  CpeaHero npogeccuoHaibHOro 06pasoBaHMs Ha 6ase OCHOBHOMO  0OLLEro
06pa3oBaHA € yyeTe M MprMEPHO OCHOBHOM 06pa30BaTe/lbHOM NporpaMMbl cpefHero  o6LLero 06pasoBaHus,
0f06PEHHOIN peLleHneM  (hefepaibHOM0  y4e6HO-METOANYECKOrO O0bEANHEHNSI MO 06LLUeMy 06pa30BaHMIO
(npotokon 6T 28 MKH A 2016r.Ne2/16-3).

CopgepxkaHue nporpammbl «ECTECTBO3HaHME» HaMpaB/eEHO Ha AOCTVDKEHME CNeayHOLLMX Leneii:

* 0CBOeHMe! 3HaHWIA [0 COBPEMEHHON EeCTECTBEHHO-HAYYHON KapTUHe MMpa U METOAAX EeCTECTBEHHbIX Hayk;
3HaKpMCTBO, C Hambosiee BaXHLIMA WUOEAMM W JOCTUXKEHUAMW €CTeCTBO3HaHMSA, OKas3aBLUMMMK OMpefensoLee
B/IMSIHUE Ha Pa3BUTME TEXHUKW U TEXHOMOTUI;

* OBflafieHVe YMEHUAMMN MPUMEHSATb MOMYYEHHble 3HaHWA [N1A OObSCHEHUS SBNEHUI OKPYXKAOLLEro Mupa,
BOCMPUATUS; MH(pOPMapiin eCTeCTBEHHO-HAYYHOr0 M MPOECCMOHAIBHO 3HAUYMMOr0 COLEPXKaHWS; pPasBuUTUe
VHTE/VIEKTYa/IbHbIX® TBOPYECKMX CMOCOBHOCTEN U KPUTUYECKOTO MbILL/IEHWS B XOAE MPOBEAEHWA MPOCTEMLLIMX
1CCe0BaHNI, aHaM3a SB/IEHWIA, BOCTIPUATUA Y UHTEPNPETALIMM eCTECTBEHHO-HAYYHON MH(opMaLmK;

* BOCMUTaHWE YOEXOEHHOCTU B BO3MOXHOCTM MO3HAaHWA 3aKOHHOW MPUPOAbI U UCMOMb30BaHWA LOCTVDKEHMI
eCTeCTBeHHbIX ViayK [ pa3BuTvA LIMBUIN3ALIMM U NMOBbILLEHNS KaueCTBa XXU3HY;

* MPYMEHEHME eCTEOBEHHO-HAYYHbIX 3HaHUI B NPOECCUOHANTbHON AEATENbHOCTY 1 MOBCEAHEBHOMN YM3HW A/15
obecrieyeHnin  6e30M40HOCTU  XKM3HEAEATENbHOCTY; FPaMOTHOIO UCMO/b30BaHUS COBPEMEHHbLIX TEXHO/OTWIA;
OXpaHbI'3[0POBbS. OKPYXKAtOLLEN cpefbl.

B npbrpavmy”BKO4YEHO COAepXKaHue, HampasfieHHOe Ha ()OPMUpPOBaHWE Yy CTYAEHTOB KOMMETEHLWN,
HEobXOAVMbIX [N1A KayeCTBEHHOro ocsBoeHuss OlMOIN CIO Ha 6a3e OCHOBHOro 06LUero 06pa3oBaHWs C
nonyyervem Cpea//'ro 06LLero 06pasoBaHVs; MPOTpaMMbl MOATOTOBKW — KBA/M(MLMPOBAHHbBIX paboumx,
CNYXALLMX; Nporpammbl MOArOTOBKM cneumanmcTos cpegHero 3seHa (MIMKPC, MICC3).

lMporpaMma MAPKET 1CMOMb30BaTLCA APYTMMI MPOGECCUOHAIbHBIMI 00pa30BaTe/IbHbIMI OpraHU3aLysaMuy,
peanm3ytoLLyMn 06pa3oBaTe/lbHy0 NporpamMmy CpedHero o6LLero 0bpa3oBaHWsa B Npesenax 0CBOEHUS OCHOBHOM
NpocecCUoHa/IbHOM 06pa3oBaTe/ibHOM MporpaMmbl CIMNO Ha 6a3e OCHOBHOrO 06uiero obpasosaHus (MMNKPC,
Mnnces). ! "

ror s % OBLUAA XAPAKTEPUCTUKA YUYEEHOW ANCLINNNHBI
«ECTECTBO3HAHWE»

EcTecTBO3HaHME - Hayka O SIBNEHMAX W 3aKoHax npupofbl. COBPeMEHHOEe eCTeCTBO3HaHWe BK/IHOYaeT
MHOXECTBO eCTbCTBEHHO-HaYUHbIX OTpac/ieid, M3 KOTOpbIX Hambosiee BaXKHbIMU ABMAIOTCA (DU3MKA, XUMUS W
ovonorms. OHo OXBUTbBaeT LUMPOKMIA CMEKTp BOMPOCOB O Pa3HO06pasHbIX CBOWCTBaX OOBLEKTOB MPUPOLbI,
KOTOpble MOXHO pCOUMTPMBATL KaK eavHOE Lienoe.

ECTecTBEHHO-HayuYHble 3HaHWUS, OCHOBaHHbIE Ha HWX TEXHOMOTMKW, (OPMUPYHOT HOBbLI 06pa3 >KM3HW.
Bblekiio6pa3o”aiiHblitluenoBek He MOXET AUCTAHLMPOBATLCA OT (DyHAAMEHTaIbHbIX 3HaHWA 06 OKpY>KatoLLeM
Mupe, He puckys OkasarbCsi GeCroMOLLHBbIM B NPOJECCUOHAIbHON AesTeNnbHOCTU. JTHo60e nepcreKTUBHOE
HanpasneHVe [eATeNbHOCTM YeNoBeKa MPAMO WM KOCBEHHO CBSI3aHO C HOBOW MaTepuasibHON 6as30i 1 HOBbIMM
TEXHOMOTUSMMU, U 3HaHWE UX eCTECTBEHHO-HAYYHON CYLLHOCTM — 3aKOH Ycrexa.

EcTecTBO3HaHe— HeOTbem/IeMasi COCTaBNAOLLAA Ky/bTypbl: ONpefenss M1UPOBO33pPeHMe YeoBeKa, OHO
MPOHMKaET 1 B r'MMaknTapHYyHo chepy, 1 B 0OLLIECTBEHHYHO YKU3Hb.

PaLyOHa/bHbIA  eCTECTBEHHOHAYYHbIA MeTof, CPOPMMPOBABLUMIACS B paMKax eCTECTBEHHbIX Hayk,
06pasyii eCTECTBEHHOHAYUHYH KapTVUHY Mupa, HeKOe 06pasHO-(hnnocodickoe 0600LLEHME HayUHbIX 3HAHWIA.

' OCHOBY €eCTeCTBO3HaHWSi MpPeLCTaBNseT (M3MKAa — Hayka O MpUPoLe, M3ydalollas Hambosnee BaXkHble
SIBMIEHVS, 3aKOHbl W 'CBOMCTBA MaTepuanbHOro Muvpa. B (m3viKe yCTaHaBMBAKOTCA YHMBEPCASIbHbIE 3aKOHbI,
CMpaBef/IMBOCTb KOTOPbIX MOATBEPKAAETCS He TO/MbKO B 3eMHbIX YC/OBUAX U B OKOI03EMHBIX MPOCTPAHCTBaX, HO
1 BO BCeli BceneHHOM. B 3TOM 3ak/1H04aeTCs OWH M3 CYLLECTBEHHbIX MPU3HAKOB (O3NKUN Kak (hyHLaMeHTa/IbHOM
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du3MKa 3aHKaeT 0c060e MECTO CPeAV ecTeCTBEHHbIX HayK, MO3TOMy ee MPUHSTO CUMTATb MNAepoM

eCTeCTBO3HaHMS.

EcTecTBO3HaHME KaK Hayka O BMEHMAX W 3aKOHaX MPUpPOAbl BKIIHOUAET TakkKe OfHY U3 BaKHEMLLMX
oTpac Li-ft xummio.

XMMMS — LlyKa O BeLecTBax, WX COCTaBe, CTPOEHWM, CBOWCTBaX, MpoLeccax MpeBpaLLeHus,
CMO/b30BaHWN 32KOHOB XMW B NPaKTUYECKON AEATENbHOCTM JHOLEN, B CO34aHUM HOBbIX MaTepuasioB.

Buonorms — coctaBHast YaCTb eCTECTBO3HAHMSA. JTO HayKa 0 XXMBOI npupoge. OHa U3y4yaeT pacTUTESbHbIN,
YVIBOTHBIV: MVP M Ye/OBEKa, WCMO/b3ys Kak COOCTBEHHblE METOAbl, Tak MU MEeTOoAbl ApYrvMX HayK, B YaCTHOCTU
msvky, XM M MaTeMaTUKW:  HabMoAeHUs, 9KCMEPUMEHTbI, WCCNENOBaHWS C MOMOLLbHO CBETOBOMO U
3M1EKTPOHHOr0 MMKPOCKOMA, 06paboTKy CTaTUCTUYECKMX AaHHbIX METO4aMM MaTeMaTUYecKOon CTaTUCTUKN U [p.
Brionorvs BbISBISET 3aKOHOMEPHOCTH, MPUCYLLIME YKU3HN BO BCEX €€ MPOSB/IEHUSAX, B TOM YKMC/1e OOMEH BELLECTB,
POCT, Pa3MHOXeEHVE, HacNeACTBEHHOCTb, U3MEHUMBOCTb, 3BO/OLMIO U AP.

B npodeccroHaibHbIX 06pa3oBaTe/bHbIX OpraHu3auysax, peanusyrolyx 06pa3oBaTe/lbHy0 Mporpammy
cpeaHero obuero obpasoBaHnA B npefenax ocsoeHns OMOI CMO Ha 6a3e 0CHOBHOroO 0O6LLEro 06pasoBaHus,
M3y4aeTCs MHTErpupoBaHHas yuebHas AUCLMNIMHA «ECTeCTBO3HaHVE», BK/IHOHAKOLLAA TP passena, 0bnajatoLLme
OTHOCWTENLHON CamMOCTOSITE/IbHOCTHIO M LMOCTHOCTBI) — «®u3nkay, «XuMusi», «Bronorns» — 4To He
HapyLLIAeT NPUBLIYHYHO SIOTMKY eCTECTBEHHOHAYYHOr0 06pa30BaHNs CTY/EHTOB.

Mpwn 6eBoeHMMLLpoteccnin CMO coupanbHO-3KOHOMMYECKOrO NPoginis NPogiecCMOHaIbHOMO 06pa3oBaHus
eCTeCTBO3HaHVe M3y4aeTcs Ha 6a30BOM ypoBHe ®PIOC cpefHero obulero obpasoBaHUA C YUETOM CreLmpUKm
0CBavIBaeMoi npoceccuu.
3TO BbIPKAETCA B COAEPXaHUM 00yUeHUs, KOMIMYECTBE YacoB, BblenseMblX Ha
m3yyeHne ’(MierbHUK! TeM  nporpammbl, y6rHe WX OCBOEHMS OOyvaroLmMmcs, 00beMe U XapakTepe
MPaKTUYECKWX 3aHATUIA, BULAX BHEAYAUTOPHON CaMOCTOSATE/IbHOM paboThl CTY/AEHTOB.

B npouecce peanmsaumm coAepKaHUs Y4ebHOW AUCUMNAMHBI «ECTeCTBO3HaHME» 3HAuYMMO WU3yyeHue
pazadal «@(i3vika», KOTOPbIA BHOCWUT CYLLECTBEHHbIA BK/Iaf B CUCTEMY 3HAHWIA 06 OKpY)KatoLlem mMupe. 3TOT
paszen SBMeTCa CUCTEMOOBPA3YHOLLIMM A1 APYTUX Pa3AenioB YUYe6HOW AMCLMMINHBI, MOCKONbKY (PU3MYECKVe
3aKoiibl JleXKar B 0CHOBe CoAepKaHUs KYpCOB XMMUN 1 GO0

Mpy VByuseH yuebHOro matepuasia no Xvmum 1 6UONorMN LIeNecoobpasHo akLEeHTUPOBaTb BHUMaHWE
00yYatOLLIXCA Ha XMEHEHHO BaXKHbIX 00BEKTAX MPUPOLbI U OpraHm13me YernoBeka. ATo ruapocgepa, armocdepa v
6uoctepa, Kotopble (paccMaTpuBaroTCA C TOYKWN 3PEHMSt XMMWYECKMX COCTaBOB M CBOWMCTB, WX 3HAYeHUs /s
XU3HefeATeNbHOCT Miofieil, 3TO cofepXKaHue, OCBELLAtoLLee PO/ib BKHEMLLMX XUMUYECKMX 3/1EMEHTOB B
OpraHv3ve’ 4esioBeka, BOMPOCbI OXpaHbl 3[0POBbS, MPOMUIAKTUKA 3a60/1eBaHUN U BPEAHbIX MPUBbIYEK,
NOCNeACTBUN M3MEHEHUS cpeabl 06UTaHNSA YesioBeKa [y YeNloBeYECKOM LIMBUIN3ALN.

3aMeTHOE MECITO B COAEPXaHWWM Y4YeOHOW AWCUMNAMHBI 3aHUMaeT YYebHbIA MaTepuas, He TO/bKO
(hopMMpYIOLLMIA  €CTECTBEHHO-HAYYHYHO KapTUHY MUpa Y CTYAEHTOB, HO W PacKpbIBalOLLMIiA MPaKTUYECKOe
3Hauéiie ebTeCTBEHHO-HaY4HbIX 3HaHWIA BO BCEX Cepax >KM3HW COBPEMEHHOrO OOLLEeCTBa, B TOM 4WC/e B
ryMaHUTapHoOW chepe.

; Bu&bom yuyebHas aucumnavHa «ECTeCTBO3HaHWE», B COAEPXaHWN KOTOPON BedyLUM KOMMOHEHTOM
ABNAKOTER HAYYHbIE 3ViaHNs U HayYHble METOAbI NO3HaHWKS, NO3BOSIET CHOPMUPOBATB Y 0OYHAOLLMIXCA LIENOCTHYHO
€CTecTBeHH®PHayuHyt0 KapTUHY Mupa, Npo0yauTb Y HUX SMOLIMOHANIbHO-LIEHHOCTHOE OTHOLLEHUE K U3YyYaeMoMy
matepuiany, TOTOBHO( b K BbIGOPY AEMCTBUIA ONpeaeneHHON HanpaBfeHHOCTW, YMEHUE KPUTUYECKU OLEHMBaTb
cBOM!N UyXKAE NeNCTBUS M MOCTYMKM.

WHTerprpoBaHHoe cofepXKaHue YYebHON AMCLMMAMHBLI MO3BOMSET Mpenogasatensm (QU3NKL, XUMUA U
Gvonbriin 00BMECTHO OpraHWM30BaTb K3y4yeHUe eCTeCTBO3HaHWS, WCMO/b3ys VIMEIOLLMECS YacTHble METOAMKY
npernojasaHys npegmera.

VByAA/Ive 06LLIe06pa3oBaTeNbHON YYeOHOM ANCUMMIMHBI «ECTECTBO3HaHME» 3aBEpLUAETCS MOABEeAEHMEM
UTOroB B (hopMe AvddepeHLMPoBaHHOIO 3a4eTa B paMkax MPOMEXYTOYHOM aTTecTauuy CTyAeHTOB B Mpouecce
0CE0EHIAs ocHoBHOI OMOIMT CIMO ¢ nonyyeHnem cpeaHero o6Luero obpasosaHus (MMKPC, MICC3).

3. MECTO YYEBHOW ANCLIMNHBI B YYEEHOM IMJTIAHE

YuebHaa auculnmHa «ECTeCTBO3HaHWE» SBNAETCA Y4eOHbIM MPeaMETOM Mo BbIGOpy 13 06s3aTe/IbHOM
npeaMETHOW 06n1acTu «ECTecTBeHHble Hayku» PIrOC cpefHero obLLero obpasoBaHus.

"1 B TexHVKyMme My4yebHas AucumnamMHa «ECTecTBO3HaHMe» U3y4vaeTcs B 00LLe0bpasoBaTe/lbHOM  LK/e
yyebHoro nnaHa OrMOIM ClMO Ha 6a3e OCHOBHOrO 006Lero 06pa3oBaHMs C MOMyYeHWEM CpedHero O06LLEero
obpazosaHmii (MMNKPC).

B yue6Hom TaHe TINKPC wMecTto Yy4ebHOM AvCUMNAMHBI «ECTECTBO3HaHME» —B COCTaBe
06LLle006pa30BaTe/lbHbIX YUYEOHbIX AUCUMNAMH MO BbIOGOPY, (HOPMUPYEMbIX K3 00s3aTeflbHbIX MPeLMETHbIX
06naC™1 ®roC cpegHero obulero obpasoBaHus, Ansi npodeccum CMO  COOTBETCTBYHOLLIErO  NPOus
I'IpOd)ECCI/IOHaJ'IbHOFO?Glpa3OBaHl/Iﬂ.
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4. PE3Y/IbTATbl OCBOEH/A YUYEBHOW ANCLIMNNNHBI
OcBoeHuve togepa! us yuebHOM AvcumnamMHbl «EcTecTBO3HaHME» 06eCrneyunBaeT [LOCTVXEHUE CTYAEHTaMU
Cnefyrowyx puy b TUTOB:
« TINYHBCIMH bIX:
- YMbIM*bIH UHTE >C K UCTOPUM W AOCTWOKEHWSIM B 06/1aCTU €CTECTBEHHbIX HayK, YyBCTBO rOpAOCTM 3a
pOCCUIACKYe, ecTecTBe  ibie Hayku;
- TOTOBHOCTb K MPC HO/DKEHMIO 06pa30BaHMs, MOBLILLEHWIO KBaM(MKaLMN B M30paHHON MPOGeCCHOHaIbHOA
[eATeNbHOe U C UCMOMb30BaHKEM 3HaHWI B 06/1aCTK
ecTBCTBeHH! IXHayk;
- OOBEKTMB H0e 0CO3HaHME 3HAYMMOCTI KOMMETEHLMIA B 06/1aCTV eCTECTBEHHbBIX HayK [/ YesloBeKa M OBLLECTBa,
YMeHVe UCro/b3aBata TeXHOMOrMYeCcKue LOCTUXEHUA B 0611aCTU (DU3MKK, XUMUKW, BUONOTUN [1A MOBbILLEHNA
COBCTBEHHO ©UHTEN/IEKTYa/IbHOTO PasBUTUSA B BbIOPaHHOM MPO(ECCUOHANILHON AeATENbHOCTY;
- YMeHVe MpoaHa/M3MpoBaTb TEXHOTEeHHble TMOCNEACTBUA 1A OKpY)XKalolleld  cpefbl, ObITOBOM 1
NPOU3BEAET 3eHHOV AeATENbHOCTUN Ye/oBeKa;
- TOTOBHOCTb CaMOCTOATE/bHO [06bIBaTh HOBbIE 151 Ce65i eCTECTBEHHO-HAYYHbIE
3HaHWA C UCMONb30BAHWEM /11 3TOT0 JOCTYMHbIX UCTOYHUKOB MHhopMaLmu;
- YMeHuWe ) NpaBnsATb CBOEW MO3HaBaTe/IbHOM AeATeNbHOCTbIO, MPOBOAUTL CAMOOLIEHKY YPOBHS COOCTBEHHOIO
VIHTE//IEKTYa/IbHOr0 PasBuTuS;
- YMEeHVe BBCTpamBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLLIEHWS B KOMaHZE MO0 PeLLeHno 06LwmX 3aa4 B 06/1acTu
€CTeCcTBO3HI HUS,
-Memattpei METHbITa
- 0B/aferin5'yMeHMAMM 1 HaBbIKaMM PasNYHbIX BUAOB MO3HABATENbHOW AEATENLHOCTMU A1 U3YUEHWS PasHbIX
CTOPOH OKP; OKatOLLIE eCTECTBEHHOIO MUPa;
- MPYIMEHEHNE OCHOBHbIX METOZOB MO3HaHUA (HabMOAEHUS, HAYYHOIO 3KCNepUMEHTa) A/19 U3YUEHNS Pa3INyHbIX
CTOPOH €CT €0BEHHE-HAYyYHOW KapTWHbl MMPa, C KOTOPbIMM BO3HUKAET HEOOXOAMMOCTb CTa/IKMBATbCA B
NpohecCUOHabHOM Cepe;
- YMeHiie onpegensT uenvn v 3aaa4un AesTeNlbHOCTW, BblbrpaTb CPpeacTBa 4is ux
[IOCTIDKEHME Ha MPaKTUKE,
- YMeHVie 14nonbloB&Tb pasinyHbie UCTOUHUKN ANa NOMyYeHNs eCTECTBEHHO-
Hay4HOA van)oplvlau,mm W OLLeHMBATb ee [JOCTOBEPHOCTb /1 LJOCTVXKEHUSA NOCTaB-
NEHHBIX LIe. «@i 1 5614/1*‘4;
* nNpeiMeTHbIX:
- cthopMmp6BaHHOCTL MPeACTaB/IEHNIA O LIENOCTHOW COBPEMEHHON eCTECTBEHHO-
Hay4HOV KapTVIHe MVIpa, NpMpOose Kak efvHON LIeNOCTHOM CUCTEME, B3aMMOCBS3M Ye/loBeKa, NPUPOoAbl U 06LLECTB,
MPOCTPAHCTBEHHO-BPEMEHHbI X MacLUTabax
BcenenHoin;! 110
- B/iAfeine-3HaHNAMN 0 Hanbosee BaXKHbIX OTKPBITUAX U AOCTUXEHUAX B 06/1acTy
€CTECTBO3HI HUSl, MOB/ISABLLIMX Ha 3BO/HOLMIO MPEeLCTaB/IEHNI O NPUPOLE, Ha Pas3BUTHE TEXHUKW M TEXHOSOMUIA;
- cthopMipC JaHHOCTb YMEHWS| MPUMEHSITb eCTECTBEHHOHAYYHbIE 3HaHWA /19 06 bSICHEHWS OKPYXKAIOLLMX SB/IEHNA,
COXpaHeHWs 40poBbsl, 06ecreveHnss 6e30MacHOCTU XM3HELEATENIbHOCTI, GEPEXHOI0 OTHOLLEHWS K MPUPOLE,
paLMOHa/IbHOTO NPUPOAONO/b30BaHUA, & TaKXKe BbINOMHEHWA PO/ FPaMOTHOIO MOTPebuTeNs;
- chopMupoBaHHObT6 MPeACTaB/EHNI O HAYHHOM METOZE MO3HAHWA MPUPOLb! U
CpeLCTBax M3yyeHUs MeraMmpa, Makpommpa 1 MAKPOMMPA; BNafieHe npuemamu
eCTeCTBEHHOHAYUHbIX Hab/HOEHIA, OMNbITOB, UCC/IEL0BAHI 1 OLIEHKM OCTOBEPHOCTY NOYYEHHbIX Pe3y/bTaToB;
- B/iageHve! MOHATAMHBIM annapaTtoM eCTECTBEHHbIX HayK, MO3BO/AKOLLMM MO3HaBaTb MVP, Y4acTBOBaTb B
vekyceuax! nbé ectec+BeHHO-HAY4HbIM BOMPOCaM, WCMO/Mb30BaTh PasIMUHbIE UCTOYHWKW WHKOpMaUmn ans
MOArOTOBKY COOCTBEHHbIX PaboT, KPUTUYECKM OTHOCUTLCA K coo6LleHusm CMW, cofepallyiMm  HayuHyHo
NH(opMAaLINiA:
- cthopMMpeBaiHOCTb YMEHMUIA MOHUMATb 3HAYMMOCTb €CTECTBEHHO-HAYUYHOIO 3HaHWS [/19 KaXKA0ro YesioBeka,
He3aBMcuMa O+'6r6 NpoecCMOHaIbHON LeATEeNbHOCTY, pasinvaTh (PakTbl U OLEHKW, CPaBHMBATb OLEHOYHbIE
BbIBCN2; BUAETb WX CBA3b C KPUTEPUAMI OLIEHOK 1 CBA3b C KPUTEPUAMIA C OMPEAENIEHHON CUCTEMONA LIEHHOCTEN.
COJEPYXAHVE YUYEBHOW ANCLINNNHBI
CoupanbHo ¥ 3KOHOMUYECKWIA npoqovmb npodeccroHanbHoro obpasosaHus. Mpodeccumn CroO
dusnka

BBeoeHunC fuon. n
dusnkb — (hyHAamesTalibHas Hayka O npupoge. ECTeCTBeHHOHayuUHbIA MeTOZ, NO3HaHUS, ero BO3MOXHOCTU U
rpaHuLbl MPUMEHNMOCTU.
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JKCNepUMEHT 1 Teopust B NpoLecce No3HaHUs npupogsl. MogenmposaHue r3nNYecKnX ABIEHWIA U NPOLLECCOB.
EcTecTBEHHOHay4YHas KapTuHa MMpa U ee BaXKHEVLLIYie COCTaB/IAOLLME.

EAVMHCTBO 3aKOHOB NMpUpOoAbl M cocTaBa BellecTBa BO BceneHHoM. OTKpbITUS B M3MKe — OCHOBA Mporpecca B
TEXHVKE W TEXHOMOTUW NPON3BOLCTBA.

MexaHuka |

KnHemaTtuvka. Mexabuyeckoe fixeHne. CucteMa oTcyeTa. TpaeKTopus ABUKEHWA.

MyTb. MNepemelleHve.. PaBHOMepHOE MPAMONMHeNHOe ABvdKeHne. CKopocTb. OTHOCUTENBHOCTb MEXaHUYECKOro
[BWKEHMA. 3aKOH C/IOXEHUSA CKOpocTeit. Ipadmkm ABMKEHMSA.

CpeaHsia CKOpOCTb MNPy HEPaBHOMEPHOM [BMKEHUW. MIHOBEHHas CKOPOCTb. PaBHOYCKOpEHHOe MPsAMOMHENHOe
[BWKeHMe. YckopeHue. CBoboaHoe naaeHue Ten. KpuBonvHeiHoe ABVKeHMe. YT0Bast CKOPOCTb. PaBHOMepHOe
[BWXXeHWe LI0 OKPY>KHOCTW. LIeHTPOCTPEMUTENBHOE YCKOPEHME.

OnHamukaj Macca 1 cuna. B3avmogeiictaue Ten. 3akoHbl AMHaMuKU. Cunbl B Nprpoge.

Cnocobbl n3mepeHus :ewl. ViHepumnasibHasi cucTema oTcHeTa. 3aKOH BCEMUPHOMO TArOTEHNS.

HeBecomMOCTb.

3aKOoHbI COXpaHeHUs! 1 MexaHWKe. VIMnynbc Tena. 3akKoH COXpaHeHns UMMy bca.

PeakTnBHOe, ABUXXeTe MexaHuyeckas paboTta. MowHoCTb. PaboTa Cuibl TArOTEHUSA, CW/bl YPYrocTy U CUMbI
TpeHiis. MexaHuyeckas aHeprusi. KUHeTMYeckas aHeprus.

KuHeTitiiecka/st aHepria n pabota. [MNoTeHUmMalbHas S3Heprs B rpaBUTaLMOHHOM MOfe.

MoTeHupabHast SHePruin ynpyro Aed)opM1POBaHHOIO Tesla. 3aKOH COXPaHEHVS MOTHOM MEXaHUYECKOI SHEPTn.
JemMoHCT paynu

OTHOCUTENLIAOCTb MEXAHNYECKOTO ABVKEHMS.

Buabl MCXaHUYeCKOro JBVKEHNS.

WH6pTHOCTL Ten.  mi |

3aBMCUMOCTb YCKOPEHMA refia OT ero Macchl U CUbl, AEACTBYHOLLEIA Ha Teso.

PaBeHCTBO 1 LipoTMBOMO/IOXKHOCTb HanpaB/ieHns C AeACTBMA 1 NPOTUBOLENCTBYS.

Hesec®1LtoC+H.

PeakTnBHOe [IBVKEHME™ MOLE/b PaKETbI.

3mMeHeHWe aHepruy npy coBepLUeHnn paboTbl.

MpakTunyeckoe 3awiie

Vicc\<enPeaH/le 3aBMCMMOCTM CUAbI TPEHWS OT MacChl Tefa.

OCHOBbI MOJIEKYNSAPHOM (WU3NKN U TEPMOAUHAMUKMN

Monekynspiias ulka. ATOMUCTMYECKAs Teopus CTPOEHUs BellecTBa. HabnogeHus ¥ OMbIThl,
NnoATBePXJaloLLMe 'TOMHO-MOJIEKYNAPHOE CTpoeHWe BellecTBa. Maccbl U pasMepbl Monekyn. Tensiosoe
JBWwkeHve 4BcCTiiL BelillecTBa. BpoyHOBCKOe ABWXeHMe. WpeanbHbili ra3. Temneparypa Kak Mepa cpefHeli
KWHETWYECKOW 3HepBMM YacTul,. YpaBHEHVe COCTOSHMA WAeanbHOro rasa. l3onpoueccbl U vX rpadmkm.
OG6bsicHeHWe larperaTHbIX COCTOSIHWIA BeLLecTBa M (ha30BbIX MEPEXOLOB MEXAY HVWMM Ha OCHOBE aTOMHO-
MO/ieKy/IMPHbIX MPeaCcTaB/IEHNIA.

Cesisb MeXay [aBNeHVEM WU CpefHen KMHETMYECKON aHepruein monekyn rasa. PaboTta rasa. Mogesb XMAKOCTM.
MoBEPXHOCTHOe HaTS#KbHMe 1 cMaumBaHue. Kpuctaninyeckve n aMopgHble BellecTsa. XXuakue Kpuctasbl.
TepmoHHUMUKa. BHYTpeHHss aHeprus. PaboTa v TeniooTada Kak crocobbl U3MeHeHUs BHYTPEHHEN SHepruu.
MepHbIil H BTOPOA 3KKOHbI TEPMOAVMHAMUKW. [puMHUMNLI AeACTBUA TennoBbiX MawmH. KM Tennosbix
asirMKiei! Tennowc MalvHbl ¥ UX NpPUMEHeHVe. SKOMornMYeckue npob/embl, CBS3aHHbIE C MPUMEHEHVEM
Tenn6sMx MaLLIMH, 1 NPO6/eMbl 3HEProCOepeXKeHNs.

JemMoHCT pauuu i h

[BvxeHne BPOYHOBCKMX YacTuLl. Ouddysus.

SHEKLLA NOBEPXHOCTHOTO HAaTSXKEHNS 1 CMaUMBaHMS.

Kpucta 1bl| aMOp(Hble BELLECTBA, XUAKOKPUCT/IMYECKME Tea.

VismiiHBiAve BHYTPEHHEl 3Heprm TeN Npu COBEpLUEHN paboTbl.

OcCH6Bb/ 3neKTpogMHAMUKN

AnrHTpocnumka'.  B3aMMogeiicTBME  3apsKEHHbIX  Tea.  JNEKTPUYECKWA  3apsd.  3aKOH  COXpaHeHus
anekTpuyeckoro 3sapAall. 3akoH KynoHa. 3neKTpocTaTtuyeckoe Mosie, ero OCHOBHbIe XapaKTEPUCTUKW U CBA3b
mexay HUMKJ MNPOBOAHMKN U U30NATOPbI B 3MIEKTPOCTATUYECKOM MOJE. SNEKTPUYECKasAs EMKOCTb KOHAEHCaTopa.
SHeprusa 3M1eKTPOCTaTUYECKOro Mosi.

MOCTOAHHBIA TOK. [MOCTOAHHBIN 3M1EKTPUYECKMiA TOK. Cuna TOKa, HarpshKeHne, 3/1IeKTPUYECKOe CONPOTUBIEHVE.
3akoH Oma[ddyyacTKa Leny 1 NOMHON 3NeKTPUYECKOIA Lieni.

PaboTa ‘M MOLLHOCTb MOCTOSIHHOrO TOKa. 3aKOH [pkoyns —JleHua. TennoBoe AeNCTBME 3MEKTPUYECKOrO TOKa.
ANeKTPICCKHIA TEK & pa «/IMUHbIX Cpefax.



MaruuTtHoe none. MarHUTHOE MOfe W ero OCHOBHble XapakTepuCTVKW. [lelCTBME MarHUTHOrO Mofs Ha
NpoBpA~MK p TOKOM. 3akoH Amnepa. 3nekTpogsurarens. Cuna JlopeHua.

FIBne|H); 3NEKTPOMST HAFHOW MHAYKLMW. 3aKOH 371IEKTPOMarHUTHON MHAyKUun. Mpasuio JleHua. CaMOMHAYKLyS.
VIHAYKTMBHOCTbL. SHbIPr MarHUTHOO Mosis.

JemoHcTpauyuu

AnekTpm3aums Ten. BaaumogencTeme 3apsHkeHHbIX Ten.

HarpesaHW” NPOBOAHMKOB C TOKOM.

OnbIT SpcTepa.

B3anMmopeincTavie Npc BOLHUKOB C TOKOM.

[eicTBrE MArHTHOTrO iK1 Ha NMPOBOAHMK C TOKOM.

Pa6oTa aner i poasun ens.

FBeHVe aNpKTpoMa! 3UTHON MHAYKLMN.

I PaKT Mn4eCckKoe 3aHAT ne

CO6OopKa 3MeKTPUYECKOIA LIEMM 1 U3MEPEHIE CW/Tbl TOKA U HAMPSXKEHMS Ha ee Pas/INYHbIX y4YacTKax.

KonebaHus 1 BONHbI

MexaHnyecKre KonebaHust 1 BOMHblL. CB0GOAHbIE KonebaHms. [Mepuog, YacToTa M aMnaMTyda KonebaHui
lapmoHuuepkvie  koneGaHus. MaTemaTUYeCcKUin 1 MPYXMHHBIA  MasTHUKK.  [peBpaLlieHie 3Heprv  npu
rapMOHYEC|KVX KonebaHusX.

MexaHn4yeckune BOHH |. MX BUAbl. 3BYKOBbIE BO/HbI. Y IbTPa3BYKOBbIe BO/HbI. Y bTpasByK 1 ero 1Cronb30BaHue
B MeavLvHe! 1 TEXHUKe.

ANEKTPO*LIrHN: Hble KonebaHMa 1 BOHbI. CBOGOAHbIE 3/1EKTPOMArHUTHbIE KOMleGaHUs.

KonebatesnbHbIA KOHTYp. PopMyna TOMCOHa. BbIHYXXAeHHbIe 3/1EKTPOMarHUTHbIE KosiebaHus. MapMOHMYecKue
3NeKTPOMarHUTHoe KonebaHWs. DNEeKTPUYECKUIA pe30HaHC. MepeMeHHbIV TOK. dnekTporeHepatop. MonyyeHve v
nepegada afektpbaHeprun. MpobneMbl 3HeProcoepeXKeHus.

AnekTpomMal HUTHOE Mofie.  ONEeKTPOMarHUTHbIe BO/MHbL. CKOPOCTb  3M1EKTPOMArHUTHBLIX BOMH.  [puHLMNG
paanocBs3n 1 TenesinaeHVs. VIcnonb30BaHye 3M1eKTPOMArHUTHBIX BOSH Pa3/IMYHOrO AyanasoHa B TEXHUYECKMX
CpeLCTBax CBA3W, MeAWLMHeE, NPX U3YYEHNN CBOCTB BELLECTBa.

CBeTOBble BOMHbI. Pa3BuTve npefcTaBneHniA 0 Npupogde cBeTa. 3akOHbl OTPKEHWS W MPEOMIEHUs CBeTa.
WHTeptepeHums cBeTa. Qudpakuma ceeta. AudpakumoHHas peletka. Monapusaums ceeta. Jucnepeus ceeTa.
JWMH3BK dDopMyna TOHKOM MH3bI. ONTUYeCKMe NpueopsbI.

JemoHcTpauyumn < *

Kone6aHus blateMaTypckoro 1 Npy>KUHHOro MasTHUKOB.

PaboTa aneKTporeHeparopa

MsnyUniucl/ npyem 3neKTpoMarHUTHbIX BOSH. Payocssib.

Pa3nOxcHMé 6EnOro cseTa B CrEKTP.

WHTVipchepe Lwma v gudpakums ceeTa.

OtpifcNthHe 1 npenomneHue ceeTa.

Ot'nueekndInprbope!;

I_IpaKTI/ILIECKI/Ie 3aHAT NA

YyVeH/E rgnebaHnini MaTeMaTUUYecKoro MasiTHYKa.

W3yyeHvie itepthepiiHuin 1 Andpakumm ceeTa.

AnemeHTbl KBaHTO0BON (PU3NKN

KBaHTOBbLL CBOCTBA CBETA. PaBHOBECHOE Ter/IoBOe M3/yyeHre. KBaHToBas rmnoTesa

MVlaHKA. DCIrbaneKTpiiEckuin ateKT. YpaBHeHNE SHLLTENHA 4715 BHELUHEro (hoToadiekTa. PoTOH. [asneHne
eieTi. lyanunam csolicre'OseTa.

du3n> j atoma. Mogenn cTpoeHnsi atoMa. OnbIT Pesepdopaa. Moctynatbl bopa. O6bACHEHME SIMHEAYATOrO
crleK+palec |opofa Via bCcHOBe KBaHTOBLIX MOCTYNaToB bopa. MorfolleHne n UCMycKaHWe CBeTa aTOMOM.
KBav"rovias bHeprus. IMpliHumMn LeACTBUA 1 MCNONb30BaHWe nasepa. OMTMYecKas CMEKTPOCKOMWS Kak MeToq,
13y4YeHns cocTaBa BeVsleiTsa.

dr3nKa aTOMHOIO Aapa U 3/1leMeHTapHbIX YacTuLL.

Clocrafl to chroeHMe aToOMHOrO szpa.

CeorictBa s[lépibiX Cwn. 3SHeprus CcBA3M W JedheKT MacCbl aTOMHOro sgpa. PaauoakTvBHOCTb. Buab
P LMOAKTVIB™bIX  MpeBpalLeHniA. 3akoH pajvoakTMBHOMO pacnafga. CBOWCTBA  MOHM3MPYHOLLMX  SAEPHBIX
3nyYeHNAMPaaV0aKTVOVible M3NYYEHNs 1 X BO3LENCTBIE Ha XXMBble OpraHM3Mbl. FAepHble peakumn. FaepHas
3HepTeTsKa! SneMeHTapHble YacTuLbl. DyHAAMEHTabHbIE B3aUMOLENCTBYS.

JemoHcTpaunmn

dc T >rperb . PlrirnanemeHT.

MN3HyueAlié nasepa. 1
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JWHA  Tble CMeKTPbI pasINYHbIX BELLECTB.
CYETUMK VIOHM3VPYIOLLMIA U3/TyHEHWIA.
Ncen™Hum un ee “mnOnouur
Ctpoe eﬁlil ipisslgrme ||‘CeJ'IE‘HHOI7I. Kocmornorus. 3se3abl. TepmosifepHbIin cuHTe3. Mogerb pacLumMpstoLLeiics
Weg;o . :
TlponcxoxaeHvie &nﬂéquﬁ cuctembl. [poToconHUe 1 npoTonnaHeTHble obnaka. O6pa3oBaHVie MiaHeT.
Nlana CyLLIECTBOBaHNA BHE3EMHbIX LIMBUM3aLNN,
BpeMeHHast (hm3nyeckas KapTmMHa Mupa.
w XuMus

obLWw™ 1 HeopraHNYeckass XnuMmus
BseopHuc
XUMNYECKM | KapTMHa MM 33 KaK COCTaBHasA YaCTb eCTECTBEHHO-HAYYHON KapTUHbI
Mupa. POMb XMMWUKM B XKU3HU COBPEMEHHOrO 06LecTBa. HoBelilume JOCTUXEHUS XMMUYECKON HayKu B M/iaHe
pasBUTVS  TEXHOMOMWA;  XUMMYECKas  TeXHOMOrMS—ONOTEXHONOM NS —HaHOTEXHONOrMA.  [puMeHeHne
[OCTUXKEHWNI COBPEMEHHON XMMWUW B IYMaHUTapHOW cthepe AesTeNlbHOCTM 06LLECTBa.
OCHOBHbIE MOHATUA U 3aKOHbI XUMUM
Mpegmet xumnn. Belwge)iso. ATom. Monekyna. XUMWUYECKWIA 3NeMEHT 11 (hopMbl €ro CyLLECTBOBaHUS. MpoCTbie 1
croviwble BellecTsa; Al 3TpONMS 1 ee MPUUMHBI.
JemoHcTpauus
Haodp mogeneii aToMOB k MOJEKy/I.
3MupeHiie | Bewec[JgiA. OCHOBHble 3aKOHbI XUMMKW. Macca aTOMOB M MOJeKynl. ATOMHas €AuHMLA Macchbl.
CTHueiiTen uble aTOMHas U MOJEKY/ApHas Maccbl. KonmyecTBO BeLLeCTsa.
I" ocTosHHM3) ABOraapo. MonspHas macca. 3akoH Asoragpo. MonspHbIin 06bem rasos.
PacueTtbl nc dvivinYecknm thopmysiam.
3aKoH coxpaHeHns Maccb! BeLLeCTBa.
Mepuroanyeckuin 3akKoH 1 Mepruoanyeckas cucteMa XMmMYecknx anemeHTos . . MeHpaeneesa
OTKpbITWE [Neproanyeckoro 3akoHa. MNMeprognyeckas cucTeMa XMMUYECKNX 3/1EMEHTOB
[. V. MeHgeneesa Kak rpajmyeckoe oTobpaxeHvie Meproayyeckoro 3akoHa. Meproanyecknii 3akoH 1 cuctema
B CBeTe yue(HWsl 0 CTPOEHMM aTtoma. 3aKOHOMEPHOCTU M3MEHEHWsi CTPOEHMA 3/1EKTPOHHbLIX 000/104eK aTOMOB U
XNUMMYECKMXOBOMCTB 006Pa3yeMbIX 3/IEMEHTaMM MPOCTLIX U CNOXHBIX BELLUECTB. 3HauveHve [leprogmyeckoro
3aKoHa U Mepuroamnyeckoii
a/cteVbl XMnYeckinx anemeHToB [, V. MeHpgeneesa s passBuTvs HayKu U MOHUMaHWA XUMWUYECKON KapTUHbI
mmpa.
OemoHcTpaumna  |Y'ij
PaznimuHble (hopMbl 3801 SAMYECKOV CUCTEMbI XUMUYECKUX 31eMeHTOB . V. MeHpaeneesa.
CTpoeHue BelLiecTBa
Mpiipoaii xmmunyeckunii Censn. KoBasieHTHas CBsA3b: HernossipHas 1 nonsipHas. oHHas cBssb. KaTuoHbI U aHWOHBI.
MetanniiueCiiasi cesflp. BogopoaHas cBsisb. B3aMOCBA3b KPUCTaIMHECKMX PELLETOK BELLECTB C Pas/vyHbIMM
TUNamy XvMAYeCKO cos4n.
JemoHcTpaumn
O6pasLbl BeLLECTB imaTeprasioB ¢ pas/iMuHbIMA TUMaMU XUMUYECKON CBA3Y.
Boflp. Pacteopbl 1
Vio[Ja B npupoae, 6bITy, TEXHUKE M Ha NPOM3BOACTBE. PUMUECKME N XUMUYECKIMe
CBOWCTBa B, 3arpsi3HUTENN BOAbI 1 CMOCOObLI OUUCTKM. XKeCTKas BOfa U ee yMAryeHue.
OnpecHeHwii BoM<. ArperaTHble COCTOSIHWS BOAb! U e Nepexofbl U3 O4HOrO arperaTHoro COCTOSHWA B APYTOe.
PacteopeHule Teep/lbIX pellect8 M rasoB. 3aBMCUMOCTb PacTBOPUMOCTM TBEPAbIX BELUECTB WM rasoB OT
TemnepaTtypbl. MaccoBas |[fons BeLLeCTBa B pacTBOPe Kak Crocob BbIpaXXeHUs cOCTaBa pacTBOpa.
JemoHcTpaunnl "3
®U3HYOCKMEDBOIC/Ba BoAki: MOBEPXHOCTHOE HATSHXKEHWE, CMaYVBaHMeE.
XUMUYECK/Ee peaKLinn
MbHATHE 0 XMMMYECKOI peakuumn. Turbl XMMUYECKUX peakumid. CKOpOCTb peakumi
A thakTopbI, 141, KOTOPLIX OHa 3aBUCKT. TennoBoi 3(MEKT XUMUYECKON peakLmi. XUMUYECKOe paBHOBECHE U
cnocoba erO cmeLLeHus.
JeMOoHCTpaHT
XVMUYECKME peaKLym C BblAeNeHVeM TenoThbl.
O6paTMOCTb XMUMUYECKMX PeaKLA.
MpNKTNYN Koe 3aHATUE
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3aBricuMOe'! , CKOPOCTM XUMMYECKOMN peakLim OT Pas/iNyHbIX (PakTopoB (TeMmepaTypbl, KOHLEHTPaLIMM BELLECTB,

[eViCTBUS KaTa/M3aTopoB).

HeopraHuyeckve coeuHeHus

Knaccugmkaumm M opraHuyecKux COeAMHEHUM U UX CBOMCTBA. OKCufbl, KUCMOTbl, OCHOBaHWS, COMN.

XUMMYeCKVe CBOMCTBA OCHOBHbIX K/AaCCOB HEOPraHWYeCKMX COeAUHEHWIA B CBETE TEOPUW 3M1EKTPONIUTUYECKONA

Aviccoupaumn. ToHsATHe 0 ruaponmnse conei. Cpefia BOAHBIX PaCTBOPOB COMEiA: KCNas, HeTpabHast, LLEMOYHas.

BopopoaH!  nokasatesns pH pacTeopa,

MeTtasnibl  HemeTasbl. MeTasibl. O6LLUMe (IU3NUECKVE U XMMUYECKWE CBOMCTBA METa/I/I0B, 06YC/OB/IEHHbIE

CTPOEHMEM aTOMOB L, KPUCTA/I/IOB U MOMOXKEHNEM META/IIOB B 3/IEKTPOXVMUYECKOM PALY HanpshkeHuin. ObLme

Ccnocobbl NonyyeHns MeTanoB. Crifasbl: YepHble 1 LBETHbIe. KOppo3us MeTa/II0B 1 COCO6bI 3aLmThbl OT Hee.

HewmeTannbl. O6LLas XapaKTepUCTUKa FNaBHbIX MOArPYnn HEMETaNI0B Ha NpUMepe rasioreHoB. OKUCIUTENBHO -

BOCCTaHOBMTE/IbHblE CBOMCTBA HEMETA/I/IOB.

BaxkHeiiLLMe COeUHEHNS, MET/IIOB 1 HEMETA/I/IOB B MPUPOLE Y XO3ANCTBEHHON AeATeIbHOCTM YenoBeKka. 3almra

OKPY>KatOLLEi cpefbl OT 3arpA3HEHNs TSHXKeNbIMU MeTa/ilaMy, COeAMHEHNAMI a30Ta, Cepbl, Yrepoaa.

JemMoHcTpaumn

B3ammopeicTere Mefa/iioB C HemeTa/laMn (LMHKA C CEpOi, alOMUHMA C WOLOM), pPacTBOpamMy KMCIOT U

LLienoYei-

"opeHWe mMeTannoB (LMHKa, Xenesa, MarHus) B KC/I0pOze.

Bsavmo&eiidimere a3obloi 1 KOHLEHTPUPOBAHHOM CEPHO KCMOT C MefbHO.

BoccTaHOBMTE/bHbIE.CBOCTBA META/I/IOB.

XWrianveckir CBOIACTBA COEAVHEHWIA META/I/IOB.

lNpakTnyeckre 3aHATUA

Peakuy obmeHa B BOAHIX pacTBOpaX 3/1eKTPO/IMTOB.

OnpegeneHvie pH pacTBopa Coneil.

BbirecHeHn! xgopom 6poma 1 1ioaa 13 pacTBOPOB WX COMEA.

B3anMmMopeincTerie MeTa/INIOB C pacTBOPaMu KUC/IOT Y COei.

OPIAHMNYEC KAA XMNA

OpraHnyeckme coefyHeHNs

OCHOBHble TMOHATUA OpPraHWYecKOM XUMUW U Teopusi CTPOEHUSI OPraHUYecKMX COeavHeHWIA. [oHsTve

nsomepyn.  BiAbl 'Vi3omepum:  CTpyKTypHas (YrfepoAHOro  CkesleTa, MOMOXEHUS KPaTHOM CBA3M WK

(hYHKLMOHa/IbHOW rpynnbl), MPOCTPaHCTBEHHaA. IMHOro06pasvie OpraHUYecKX COeaUHEHMIA.

Yrnesogopogbl. [pegenbHble ¥ HenpedenbHble YrieBogopodbl. CTpoeHWe YrneBOLOPOLOB, XapaKTepHble

XUMMYECKMe CBOCTBA YI/1eBOLOPOAO0B. [peAcTaBUTeNM YrneBoL0pOLOB:

MeTaH,i 3TWMeH, aueTuneH, 6eH3on. [lpuMeHeHWe YrneBOLOPOLOB B OpraHWYecKoM CuHTese. Peakuus

nonumepusaumid. Hedomb, ras, KaMeHHbIN Yro/b — MPUPOAHbIE UCTOYHUKI YTIEBOAOPOLOB.

Kucnopoacozepxatlime opraHudeckve BellecTBa. CnvpTbl, KapOOHOBbLIE KWCMIOTbl U CI0XKHbIE 3(MPbI: UX

CTpOeHMe 1 IxapaKTepHble XWMMWYecKue CBOWCTBa. [lpefcTaBuTeNM  KWUCTIOPOACOLEPKALLMX  OpraHNYeCcKUX

COEAVHEHWIA: METW/IOBbIA W 3TWMOBbLIA CMUPTBI, /IMLUEPUH, YKCYCHas Kucnota. Mblna Kak COMM  BbICLUMX

KapboHOBbLI* K/C 1ol XKnpbl Kak CNOXHbIE 3(hMpbl.

Yrnesobl: blloKo3a; Kpaxman, Liennonosa.

A30TCoAepXKallie opi aHUYECKME COeAVNHEHWNS. AMUHbI, aMUHOKWCNOTLI, 6enku. CTpoeHue 1 Guonormnyeckas

(> Hayi 6enkoBl XunMiAveckme CBOMCTBA GE/KOB.

eHeTMYeCKast CBA3b MEX/Y K/lacCaMii OPraHNYeCKUX COEANHEHWIA.

JemoHcTpauum

MonyyeHme 1a<mlera 1 CTO B3aMMOAECTBME C PaCTBOPOM MepMaHraHaTa Kasims, 6poMHON BOLON.

Peakuyis nony4eiivslyKcyCHO-3TUI0BOMO dupa.

KauectBeHHas peakLifis Ha FvLEpuH.

LiBeTHbIe peakumy 6enKoB.

MpaKTn4yecKme 3aHNTUS

XiimmYeckyie ciolioTBalyKCyCHO KUCMOTbI: B3aMMOLENCTBYE C UHAVKaTopamu, MeTasinamm (Mg), C OCHOBaHVSIMU

(Cn(OH)2) 1 ocHoBHbIMK oKcuaamu (CurO).

O6patnmas M HeobparnmMas feHaTypauus 6enKoB.

IMnactmaccbl U BoJlokua. ToHATWE O niacTMaccax. TepmoniacTUYHblE W TEPMOPEaKTMBHbIE MOUMEPDI.

OtgenbHble MpeACT&BI e CUHTETUYECKUX U UCKYCCTBEHHBIX NO/IMMEPOB:

theHolohopmanbACTAniible CMOMbI, MOMMBUHUIXIOPWZ, TE/OH, LIENTYONA,

MoHATME 0 XMMWYECKKX BOMIOKHAX. HaTypanbHble, CUHTETUYECKME W UCKYCCTBEHHblE BOMOKHA. OTAeNbHble

NPeACTaBUATENM ' XVMWUYECKUX  BOJIOKOH:  aueTaTtHoe (TpuaueTaTHbliA  LWenK) W BMCKO3HOE — BOJIOKHA,
ra’ W) 1w
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BUHLL/INOPUAHbIE _(i(J'IOpVIH), MO/MHUTPUNbHBIE (HUTPOH), MonMammiHble (KampoH, HaiAnoH), NoamagmpHble
(ncucan). I
JemoHcTpaums
PasnnyHble BIbl NI1acTMAcC Y BO/IOKOH.
MNpaKTnyeckune 3aHATUA
O3HaKOM/EHMEe C CUHTETUYECKUMMN U UCKYCCTBEHHLIMU MOMIMEPaMU.
OnpepeneHve pasNyHbIX BULOB XUMUYECKNX BOJIOKOH.
XUMNA N XXN3Hb
XUMmna 1 opraHn3m  uyenoBeka. XUMUYECKME 3IEMEHTbI B OpraHM3me uenioBeka, OpraHuueckve W
VieopraHuyeckvie BellecTBa. OCHOBHbIE XM3HEHHO HEOOXOAVIMbIE COEAVHEHWA: OENKW, YrneBofpl, XKUPbI,
BUTaMUHbI. YTNeBOAbl — [NaBHbIA UCTOUHMK 3HEPrm opraHmamMa. Posib XKMPOB B opraHu3mMe. X0necTepuH v ero
Horb B 300p0OBbLE YenoBeka.
MwuHepasibHble BELLECTBA B NMPOAYKTaX MUTaHWA, NiLLesble 1o6aBku. ChanaHCMPOBaHHOE NUTaHVe.
Xumna B bbITy. Bofa, KauecTBo Bofbl. Motolwme 1 umcTawme cpeactea. MpaBuna 6e30MacHoOin paboTbl co
CpefcTBaMu BbITOBON X1 MUK,

Bronorusa

Buonornss  COBOKYMHO}CTb HayK O XXVBOW Npupoe. MeTofbl HayuHOro

No3HaHKA B 6MoorMm

KnBasi npupoga Kak O6BbEKT u3yyeHus Ouonornn. MeTogbl WCCNefoBaHUs >KVBOW NpUpodbl B Guomorum.
OnpepeneHvie XXusHn (C NprB/ieYeHeM MaTeprana 13 pasgenos GU3VKN U XUMUK). YPOBHN OpraHn3aLmm Xu3HN.
JemoHcTpauumn

YPOBHW opraHunsaLimn XKusHu.

MeTogbl NO3HaHWA XKMBOW NPUPOLbI.

KneTka. LinTopusi n3yyeHns KneTkn. OCHOBHbIE MOJMOXEHNS KIETOUHON Teopum. KneTka — CTpyKTypHoO-
(hyHKUMOHabIias (3neMeHTapHast) eavHMLA XU3HU.

C1poeHvie KNeTKn. poKaproThl 1 3yKaproTbl — HU3LLIKE W BbICLLME KIETOUHbIE

bpriiH3mbl. OCHOBHbIE CTPYKTYPHbIE KOMIMOHEHTbI K/IETKU 3yKapuoT. MMOBEpXHOCTHBIN annapat. CxemaTnyHoe
brHcaHve »1aKOCTHO-MO3anYHOM MOLENN KNETOUYHbIX MeMOpaH.

LinTonnasma L- BHYTpeHHsIst cpefa KneTku, opraHouabl (opraHensbl). KnetouHoe sapo.

PYHKLYMA aapa: XpaHeHVe, BOCNPOU3BEAEHMe 1 Nepeada Hac/ieACTBEHHON MH(OpMALMK, perynsaLms XMMUYeCKo
aKTBHOCTY KbTkN. CKpyKTypa 1 (hyHKLMM XPOMOCOM. AyTOCOMbI M MO/OBbIE XPOMOCOMbI.

MartepranbHoe efVHCTBO OKPYXXAKOLLEro Mupa M XUMWYECKUA COCTaB XXMBbIX OpPraHu3MoB. buronormyeckoe
3HayeHVie XMMUYECKMX 3/1leMEeHTOB. HeopraHMyeckuve BELLECTBa B COCTaBe K/ETKW. Po/b BOAbl KaK pacTBOPUTENA
I OCHOBHOrO KOMMOHEHTa BHYTPEHHel cpefbl OpraHvM3MoB. HeopraHuW4eckue WOHbI. YTNIeBOAbl U NUNULbI B
KneTke. Ctpyicrypa n 6uonornyeckme (yHKUMM 6enKoB. AMUHOKMCIOTbI — MOHOMepbI 6ekoB. CTpoeHue
Hykne6Tnabe 1 CTpyKTypa NosmHyKneoTuaHbIx uenein AHK n PHK, AT®.,

Bupycbl 1 bakTepuodari. HekneTouHoe CTPOeHWe, YKMU3HEHHbIA LMK 1 ero 3aBUCUMOCTb OT K/ETOYHBIX (hopM
XBHA:  Bupycbl — BO30GYAMTENM MHMEKUMOHHLIX 3a060M1eBaHWA; MOHSTME 006 OHKOoBMpycax. Bupyc
nMMyHogedumTa yenoseka (BY). Mpodunaktrka BUY-nHpekumn.
OemoHcTtpauun! 1 <94

CtpoeHvie Morekyrbl!Genka.

CrpoeHre Monekynbl AHK.

CTpoeHve HTETKIA.

CrpoeHvie KIETOK NPOKapuoT 1 3yKapuoT.

CTpoeHve vpyca.

INpakTnyecKue 3aHATUA

HabntofeHve KNeToK'pacreHnin 1 XXMBOTHBIX MOZ, MKPOCKOMOM Ha FOTOBbIX MUKpOMpenapaTax v UX OnmcaHve.
CpaBHeHWe CTPOeHKs KIIETOK pacTeHNIA U XKMBOTHbIX.

OpraHmsm 1 1| :

OpraHnam — eauHoe! Lenoe. MHorootpasue opraH1M3MoB.

O6MmeH BelllecTiiom k (3Hepruvieli C OKPYXKAtOLLEei cpefoli Kak HeoO6XOAMMOe YC/IOBME CYLLECTBOBAHMSA KVBbIX
Puctem. w* 1° ]

CnocobHocTb K CaMOBOCMPOM3BEAEHNIO — OfHA M3 OCHOBHbIX OCOOEHHOCTEN >XMBbIX OpraHu3MoB. [leneHvie
NeKKN — BeHolia poeTb, pasBUTMS 1 Pa3MHOXKEHS! OPraH3MOB.

| eclMonoe pasmMHOXeHMe. Mo10BoM MPOLECC ¥ NOM0BOE pa3MHOXKeHMe. OnnoA0TBOPEHME, ero GMONorMyYeckoe
3HAqelve.

({cHatvie 06 MHAVBUAYaANBHOM (OHTOreHe3), SMOPUOHa/IbHOM (3MOPMOreHe3) 1 NMOCTIMOPNOHA/ILHOM Pa3BUTUN.

n.HOe pa B Ve Ye/ioBeKa 1 ero BO3MOXHbIe HapyLLIeHUS.
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1
MPeaCcTaB/eHniA 0 HacneACTBEeHHOCTU W M3MEHUMBOCTW. [eHeTuyeckas TepMWHOMOMNA M CUMBOJIMKA.

3aKOHOMepHOCTM HacnefosaHus. HacnefoBaHvie NPU3HaKoB Y YenoBeka. [ooBble XPOMOCOMbI. CLenieHHoe ¢
MosfioM HacnegoBaHve.l HacnefcTBeHHble 60/1€3HM YernoBeka, MX MPUUMHbI U NponniakTuka. CoBpeMeHHble
MpeaCTaB/eHns O reHb p reHome.
eveTl/Ueckvie 38KOHOM epLIOCTM U3MEeHUMBOCTU. KnaccudmKaLwms thopM M3MeHUMBOCTM.
BnitsHve MyTareHoB LI OpraHv3M YesioBeka.
MpeameT, 3agaum 1 iKOTogb! cenekummn. eHeTUYeCK/e 3aKOHOMEPHOCTU cenekumn. YueHne H. . Basuniosa o
LIeHTpax MHOroobpas is 8 NMPOUCXOXKAEHWS Ky/IbTYPHbIX PacTeHUIA.
BuigjrekHoMorns, ee A3CTUMXKEHMUSA, NepCreKTUBbI Pa3BUTKA.
JeMoHcTpaumm
O6MeH beLLeCTB 1 npei paLleHre SHEPrn B KIETKe.
[JeneHvie kKnetkn (MATK3, Meno3).
Cnocobbl 6ecnosnoro PasmMHOXEHUS.
OnnoLOTBOPEHVE Y PUOTEHWNIA N XKMBOTHbIX.
VHaneuayansHoe pageyiTie opraHusma.
HacnepnctseHHble 60/1e3HM YenoBeka
BnugHve ankoronus ' HapKOMaHWK, KypeHus Ha HacneACTBEHHOCTb.
MyTauum. MogumKnUMOHHas N3MEHUMBOCTb.
LieHTpbl MHOroo6pasus 1 NPOUCXOXKAEHNS Ky/IbTYPHBIX PacTEHUIA.
WckyccTBeHHbINOTORP.
VccrnepgoBaHus B 00N&CTV BUOTEXHOIOTUN.
IMpaKTnyeckme 3aHAT ih
PeLLieH/e 3f1eMeHTapPHO X FeHETUYECKMX 3a/au.
AHa/3 1 OLEHKb 3riAY (011X acneKTOB PasBUTUS HEKOTOPbIX UCCNEA0BaHUIA B GUOTEXHOMON UK.
Bm N " 1 T N (ll :
SBO/OLMOHHas Teop™ 1 ee ponb B POPMMPOBAHNM COBPEMEHHOI ECTECTBEHHOHAYYHOM KapTVHbI Mypa. Bug, ero
Kputepun  Tlony/nsauma Kak CTPYKTypHas efvHuua Buga M 3BOMouUMW. CUHTETUYECKas Teopust 3BOJHOLMM.
[BKydr. cwibl 3BONOLMM B COOTBETCTBUM C CUHTETMYECKON Teopweld agontoumn (CT3). eHeTnueckue
3aKOHOMEPHOCTW 3BO/IFOLMIOHHOIO MpoLiecca.
Pe3ynBTiiTbl 3BO/MOLMIA." CoXpaHeHWe MHOroobpasvisi BWLOB Kak OCHOBa YCTOMYMBOIO pPasBUTUS GUOCHEPLI.
MpUYnHY BbIMMPaHUS MAOB. BMONOTrMYECKMIA NPOrPece 1 B1OMOrMYECKNA perpecc.
[MNoTesbl  MPOUCXOXKAEHUA KU3HW. YCNOXHEHWE XMBbIX OPraHuM3MOB Ha 3emnie B MpOLECCe 3BO/HOLUN.
AHTponoreHe3 i ero! 3akoHOMepHOCTU. [lokas3aTenbCTBa POACTBA YesloBeKa C MIEKOMUTAIOLLIMM YMBOTHBIMM.
JKonornyeckyie hakTopbl aHTPOMOreHe3a: YCOKHeHWe NoNyALMOHHON CTPYKTYpPbI BUAA, U3rOTOB/IEHWE OPY AU
Tpyda,' lnepexof] Of pacTUTENIbHOrO K CMELUaHHOMY Tumy MNWUTaHWA, WCMOMb30BaHWe OrHA.  [loseneHve
MbIC/IUTENbHOW [eATeNIbHOCTY M YieHopasae/lbHOM peun. MpoucxXoXaeHne YenoBeyYecKnx pac.
JeMoHcTpauun
KputeMiH Buga. .
Mony/Aups -1- CTPYKr) puas eAvHULA BUAA, eAUHNLA SBOSOLMN.
[BVXyLLE CiANbl SBOMHOLWN.
BosHukHoBeHWe™ MHO 006pasue Npucrnoco6/ieHNnin y OpraHU3MoB,
Peakwve v ncyesaroLyie BUp!.
[BU13KyLLE CUbl aHTPOMOreHesa.
[MppiAC!XxaaeHNE YenoBeKa 1 YenoBeYECKMX pac.
npiiktriyeckne3aHaTisA
OnucaHvie oep6eii BBAA Mo MOPOIOrNUYECKOMY KPUTEPUIO.
AHMN3'H OLIEHKA Pas/INYHBIX TUNOTE3 NMPOUCXOXKAEHNA KU3HW.
AHaIM3 ‘Y OLieHKa PasNYHbIX TMMOTe3 NPOUCXOXAEHNS YenoBeKa.
SKOEUMEMBLIT T M
MpeameT 1 3aba’™m 3KOM6rMK: yyeHne 06 3KONOrMYecKMX (hakTopax, yUYeHne 0 CO06LLECTBaX OPraHM3MOB, YUeHVe
o6Mmootepe. EnN U
JKonornyeckme'akToobl, 0COGEHHOCTM X BO3AEACTBUSA. DKOMIOMMYECKas XapakTepucTuka uaa. lMoHsTue o6
Akonornyeckyx cuctemax. Lienu nutaHus, Tpoguryeckme YpoBHM.
BuoreoiieHO3 Kak akocucTeMa. BroLEeHO3 1 6MOTON Kak KOMMOHEHTbI G1OreoLeHo3a.
Broctepa 1 MnobanbHas akocucTema. Yuerue B. W BepHagckoro o 6uocgepe. Posb »KMBbIX OpraH13MoB B
ouoctepe buoMacca.  Bronornueckuii  KpyrosopoT (Ha npumMepe KpyroBopoTa yriepoga). OCHOBHble
yrnpaB/ieHWs BO3AENCTBMA YenoBeka Ha brocdepy.
Tpchopopmau,mlﬂ €CTECTBEHHbIX 3KO/OrMYeckux cucteM. OCOB6EHHOCTM arpo3KoCUCTEM (arpoLEeHO30B).
F! .
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JeMoHCTpaHT It
3KCNIOTVHe OKHE (haKTopbl 1 UX B/INSHME HA OpPraHn3Mbl.
AKBNLOBK OTHOLLEHMSA: NapasvTU3M, XULLHNYECTBO, KOHKYPEHLWS, CUMOMO3.
FApycHobTL! pr ci UTe 1oro coobLLecTsa.
KpyroBopoT yrnepoaa B 6uocgepe.
3anoBeHVKM 1 3aKa3HUKK Poccuu,
MpaKTUYecK He 3aHMTIS
CoeTas/ieHiie cxeM Nepeaaqy BELLECTB M SHEPTUmM (Lieneii NuTaHus).
CpaBHubln™Uast  xapiai TEpUCTUKA MPUPOAHBIX SKOCUCTEM 1 arpo3KOCUCTEM CBOE MECTHOCTW. PeliieHve
9Koiiomdpeki i 33044 111
AHa. NN oqu< HKa ng LLICTBUIA COBCTBEHHOMN [EATENIbHOCTU B OKPYXAIOLLIEW cpefe, ro6asibHbIX 3KOIOrMUYECKMX
npo6rem 1 rviren 1& poLLIeHUs..
SKCKypewi
(MiHorooGpasue BIaOB Ce30HHbIE U3MEHEHMS B NPKPOAE (OKPECTHOCTM NPOtheccHoHabHOM 06pa3oBaTe/bHON
opraHv3aumm
ECTECTBEHHbIE U VCK «c :TBEHHbIE 3KOCUCTEMbI (OKPECTHOCTY NPOGECCHOHAIBHOV 06pa30BaTe/bHON
opraHu3aLum)
MprvepHbae TeMbl pethepatos (LOKNaA0B), MHAMBUAYaIbHbIX MPOEKTOB:

Matepws, hopMbl €]; ABMKEHNS W CYLLECTBOBAHMS.

MepsbLL pycckuin akagemmk M.B.JToMOHOCOB.

WckyccTBo 1 npoUeicd no3HaHW.

®r3mKa 1 MM 3bIKas irtoe UCKYCCTBO.

LiBeTOMy3bIKa. 1

du3nina 1 COBPEMEHHOM LIMPKE.

®ui3nyeckvie MeToabl MECnefoBaHNS NAMATHUKOB UCTOPUM, apXMTEKTYPbI U NPOM3BEAEHUN UCKYCCTBA.

HayuHo-TexHMYecKuin Nporpecc v Npo6/ieMb! 3KOOMMN.

BroTekHCpra 1 reHHasa UHXkeHepna — TexHonornm XXI seka.

HaHOTexXHONOrMn Kak novopuTETHOE Harpas/ieHWe pasBUTUS HAyKM 1 NMPOM3BOLCTBA B POCCUIACKOIA
densppLim. 1] e

OXpUin 'oKpyKatoLLIEN cpedbl OT XMMUYECKOro 3arps3HeHuS.

PactsPp” Bokpyr Hac

YcTpaHeHve XeCTKOCr Bofbl Ha NMPOMbILLIEHHbIX MPEANPUATHSX.

WcTopusi BO3HMKHOBEHUS 1 Pa3BUTWS OPraHUYECKON XUMUN.

Yrnesofpl ¥ UX posib p XKVBOI NpUpose.

b Ka : LipodyKT nutaHus 1 XMMNYECKOe Chipbe.

HéxsaTka NpoAoBO/LCTBMA Kak rnobanibHas npob/iema YesioBeyecTsa U MyTh ee peLleHus.
*CpepncTBalriirveHbl HiA OCHOBE KUCIOPOACOLEPXALLMX OPraHNYECKNX COEAVHEHUIA.
*CliHrc/lnyeakiie MbrOLLIHE CpeaCcTBa: JOCTOMHCTBA M HelOCTaTKM.

* [lechiAnT GENKa B MULLEBbLIX MPOAYKTaX M ero NpeodosieHne B paMKkax rnobasbHON NPOAOBO/IbCTBEHHOM
nporpammbl.

*B.. BepHaackuii 1 ehryuyeHve o 6rocgepe.

*NETopus 11 pa3BUTUE 3HIAHWIA O KITETKE.

» OKpyXaroLas venbBe«a cpefia M ee KOMMOHEHTbI: Pas/ivyHble B3r/sabl Ha OAHY

npo6nei). 1 ;"1%ij He

» 11Pny. IavmnAlKak e JMHIALA 6MONOrNYECKOA 3BOMHOLMN.

ATTvNyAUYS KaK 3KOMOr4YecKas eavuHILA.

CoBpeMel/Hble B3rnsfbl Ha 61010rMYECKYHO 3BO/HOLIMIO.

*CoBpeMeHHble B3r/sapl Ha NPOUCXOXAEHUE Yer0BEKa: CTO/IKHOBEHME MHEHWIA.

CPep3etoeiiHi>ie MeToabl UCCneaoBaHNs KNETKN,

HOOrr A opraHnU3MOoB: NMPUYKHBI Pa3HO0bpasKs

Li
TN 6. TEMATUYECKOE N/1IAHNPOBAHWE
Ipi pralMsaumin coTepucaHs 06LLe06pa3oBaTeNlbHOM YUeBHOM AUCLUMNIMHBI «ECTeCTBO3HaHMe» B npeaenax
>cBoeHis Ul O CI” O Ha 6a3e 0CHOBHOI0 06LLIEr0 06pa3oBaHNs € NOJTyYeHeM CpeaHero o06LLero 06pasoBaHNs
MNK  lakeliMa/nitka yqebHas Harpyska 06yyatoLmxcs COCTaB/IseT:
no nrodgecom 38.01.02 TMpogasel,  KOHTPOSep-Kaccup  COLMaIbHO-3KOHOMUYECKOr0o  Mpoduis
ipo e :evoHalMbHOro 06pasoBaHNs — 241 4acoB, U3 HIX 06s3aTe/bHash ayUTOPHas Harpyska o0y4atoLLyxcs,

B Il®
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1knioMs  W1IKTHIdCikiiB 3aHsaTMA, — 180 Yacos, BHeayaMTOpHasi CaMOCTOSTE/bHas paboTa CTyaeHToB — 61
4ac;

> Conepoc/iHite 06yy» Han i KonnyectBo Yacos
: Konm4yecTBO YacoB ayAUTOPHON CamocTosTenbHa
b n Harpys3ku A paboTa

= BCero [MpakTuyeckre un

It I 1 N nabopaTopHble

I 1 |r paboThI

FpULLHA

ttjju, | *EMbOVIESS . 82

I BBeoeHi< 1 M 1 1
MexaHuK]. | 18 1 4
OCHOBbI MO/IEKYNSIPH /i IM3NKM 1 15 4
TepMOANHAMMKM
OCHOBbI 34EKTPOAN “BMYKM 22 1 8
Koneb6pHiis VBomHb 8 2 6
AnemeHTd KBAHTOB >£ (OU3NKU 12 3
BceneHHas 1 ee 3BbLu 3uyA 6 1

BHeayauTopHas caMmpeTosiTesibHasA paboTta

MoAroToBKa >CTHbI> BCTYMIEHWUIA MO 3a- 27
[aHHbIM Temam, 3CC I, [LIOKMaaoB, peteparos,

VHAMBMAYaNLHOIO MPOEKTa C UCMO/b30BaHNEM

VH(OPMALIOHHBIX; ]€ XHOMOrMN,3KCKYPCUA 1 ap.

MpumeMcyTouHan NyTecTaund B popMe gud ¢ epeHyMpPoBaHHOTO

MueT Y I* In<
1roro 120
< XUMns
AYINTOPHbIE WHAT KA 48
Beegeuns : 2
O6was MbleoprarnHyecKas XMMmms 30
OCHOBHbIe MOHATYS, U 3aKOHbI XMW 4 2
Mepro™m”e”Knii 3ako 3 1 lMeproanyeckast 1
cuUcTEMa XMMUYECKNX 3/IEMEHTOB
"M | g.~T MeHaeneesa
CrpoeHue! BeLLecTBa 2 1
Boga. Facbryape 4 2
XUMNYECKNe peakLmml 6 1 1
Knaccuukaums HeopraHnM4YecKmnX CoeauHeHnin n - 4 3 2
VX CBOWCTBA
MeTaHbl]1 HemeTa/bI 6 1 2
OpraHunyeckas Xvmms 12
OCHOBHble MOHATUSA! OPraHNYecKon XUMmnn 2 1

1 Teopusi CTpoeHust OpraHNYeCKNX COeANHEHNIA

YTneBofopoab! U LUX I pUPOLHbIE UCTOYHMKN 4 2
KuncnorogcoaepatLr e OpraHuyeckme 4 1 1
coeawiie A

AsoTctdKaLLme opranmyeckrie CoeanHeHUS. 2 1
MorvHep)bl

XUMUIA T/KHW b 4

Xvmuii n ppTaHn3M Y oBeka 2 1
Xumus B 6brm\ 2 1

BHeayauTopHas camocTosATe/IbHasA paboTa
MoarcAOs«a ycrwex o(bICTYNIEHWA MO 334aHHBIM 18
TemaM; 3cce, JOKNasno 3, Peceparos,
MHAMBHAOYabHOro HooeKTa ¢ 1CMnosb3oBaHNeM
VHOPMELLMIOHHMX € KHOMOTWiA W AIp.
1
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Mpo.u
3a4eThl

BNO
AyanT
Brono
npypo 1
B Gror
Kretk
OpraHH
Bua
Jkoeun

TecTauna gopme g dhepeHLMPOBAHHOIO

1toro 60

OCTb HayK O >X1BOW

"YHOro No3HaHwus

BRR &

and(blpe TupoBaHMNbl Y3aueT

Brea>, LLopHaa campcToaTeibHas paboTa

lMozro™os"ca yCTHbIV BbICTYMIEHMIA MO 334aHHbIM 16
TemMaM 3C;e, A0KNazo iji pethepartos,

VHOV BHO>{a/TbHOMO rp >€KTa C 1Cro/b30BaHeM

VH(OPMaLMOHHBIX € LIOJIOr i, 3KCKypCun 1 ap.

Utore

61

jIrfWounas ATTecTauums popme AU HepeHLMPOBaHHOTO

Bcei

241 20 61

7- >AF kTpiii' CTUKA OCHOBHbIX BLUAOB YUEBHOW AEATE/IbHOCTW CTYAEHTOB

iijed

MexaHunka

KuHemaTtunka

m;| | Ur
j m

IR

.DJ/IHI'IM VIKa

Wl

!1.

lij

XapaKTepurcTMKa OCHOBHbIX BUIOB [IEATENbHOCTU CTYEHTOB

(Ha ypoBHe y4ebHbIX AelCTBUIA)
PUNINKA

PasBuTVe CMOCOBHOCTEM SCHO M TOYHO M3naraTb CBOM MbIC/W, JIOTUYECKN
060CHOBbIBaTb CBOK TOUKY 3PEHWS, BOCMPUHMMATL U aHa/IM3MpoBaTb MHEHWS
cobeceJHNKOB, MPU3HaBas NPaBo ApPYroro YesioBeka Ha
MNHOE MHEHME.
MpwvBeaeHNe NPUMEPOB BANSHUSA OTKPbITUI B (IM3KKe Ha MpOorpecc
B TEXHUKE Y TEXHO/IOMMI NMPOU3BOACTBA

O3HakoM/IeHKE CO Crocobamm OnmMcaHNa MeXaHUYEeCKOro BUYKEHNS,

OCHOBHOI1 3aa4eil MeXaH1KM.

M3yyeHne OCHOBHbIX (DM3NYECKMX BEIMYMH  KUHEMATUKW:  MepeMeLLeHNS,
CKOPOCTU, YCKOPEHWS.

HabntofeHe OTHOCUTENIbHOCTY MEXaHUYECKOTO [BVDKeHUs. POopMynpoBaHme
3aKOHa CNOXEHWS CKOPOCTEA.

WccnepoBaHve paBHOYCKOPEHHOTO MPAMOSIMHEHOTO BVKEHMS

(Ha npvmepe cBOBOAHOTO NafeHUA Tes) U PAaBHOMEPHOIO ABUXEHUSA

Tena no OKPY>XXHOCTM.

MOHMMaHWE CMbICNIA OCHOBHBIX (M3NYECKMX BEUYMH, XapaKTepU3yHoLLWX
PaBHOMEPHOE [BVKEHUE Tena Mo OKPY>KHOCTU

MoH1MaHWe CMbIC/a TaknMX (I3NYECKNX MOAENEN, Kak MaTepuasibHas

TOUKa, VHepLManbHas cUcTeMa OTcHeTa.
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3a COXPI HeHblA
BMEX/
1

V3mepeHve macchl Tefia pasinyHbIMM crnocobamu. 3mepeHue cun
B3aVIMOAEWCTBMA TeN. BbluMCeHVe 3HAYeHWs YCKOPEHUs Tel MO W3BECTHbIM
3HaueHVsAM eCTBYHOLLMX CUN 1 Mace Ten.

YMeHve pasinyaTtb Cuny THKeCcTM U Bec Tena. OOBACHEHME W NpuBELeHVe
NMPVMEPOB AB/IEHNA HEBECOMOCTMU.

MprMeHeHe OCHOBHbIX MOHATUIA, (POPMYN ¥ 3aKOHOB AUHAMUKM

K peLLieHnIo 3aaa4

O6bsCHeHMe [peaKTUBHOI0 ABMXXEHUA Ha OCHOBE 3aKOHa COXpaHEeHUA

nvnynsca. [pvMeHeHWe 3aKoHa COXpaHeHWA Wumnynbca A9  BblYUCIEHUA
N3MEHEHUI CKOpOCTeVI Ten npn nx BS&I/IMO,CI,GVICTBI/IHX.

BbluncneHue pa60TbI CUN Y M3MEHEHUS KMHETUYECKON SHEprun Tena.
BbluncneHne I'IOTEHLI,I/I&I'IbHOVI SHepruun Ten B rpaBUTaLlMOHHOM MOJeE.
XapaKTepucTrKa Npon3BoAUTENbHOCTU MaLLINH W ,CI,BI/IFaTe}'IGVI C UCNoJib30BaHNEM
MOHATNA MOLLHOCTW

OcHO« A MANEKYUAPHIN DU3NKU U TEepMOLUHAMUKN

MonekynapHas
3N, 1

W

Tepm ' LHaMMKa
T 1

~J S

Dnekr HcKaTuKa

MocTa 1HHbIM TOK

U

M

Malw) rmHee rosne

Koneili, 4wl ¥ BOMHbI
Mexar nyeckue
KONeor HWS U BOSHBbI

®OopMy/1MpOBaHME OCHOBHBIX MOMOXEHWIA MOJEKYNSPHO-

KWHETUYECKOI TeopuK. BbINOMHEHVE SKCNEPUMEHTOB, CITYXKaLLX

060CHOBaHMEM MOJEKYSPHO-KMHETNYECKOI Teopun. HabntoaeHne

OGPOYHOBCKOI0 [BVKEHMA N ABNEHUSA ANDY3NN.

OnpefeneHne napamMeTpoB BeLLECTBa B ra3006pa3sHOM COCTOAHUN

Ha OCHOBaHWMN YpaBHEHUS COCTOAHWA UAEaIbHOrO rasa.

MpeAcTasneHne B BUAE rpadimka M30XOPHOro, 1306apHOro 1 130TEPMUYECKOro

npoLeccos. BbluvcneHne cpeHeli KUHETUYECKON SHEPrmn TEMIOBOTO ABVKEHUS

MO/IeKy MO M3BECTHOV TeMMepaType BeLLecTBa. 13MepeHmne BadkHOCTU BO3AyXa

SKCnepyMeHTaIbHOE MCC/Iej0BaHVIe TEMIOBbLIX CBOMCTB BELLECTBA.

PacueT KonmM4yecTsa Ten/oThbl, HEO6X0AMMOr0 A/19 OCYLLECTB/IEHUSA

npovecca npespaLLeHms BeLLEecTBa U3 0HOr0 arperaTHoro CoCToAHMA

B ipyroe.

PacueT 13MeHeHWs BHYTPeHHel aHepruv Ten, paboTbl U NepefaHHOro

KO/IMYECTBa TEM/IOTbl HA OCHOBaHUM NEPBOr0 3aKOHa TEPMOAVHAMUKN.

O6bsACHEHVIE MPUHLMMOB AEACTBUSA TEMIOBbLIX MaLUMH
OCHOBbI 3/IEKTPOSUHAMUKN

BbluncneHre cun B3aMMOLENCTBIS TOUEYUHBIX 3MIEKTPUYECKUX 3apS/0B.

BbluncieHne HanpsiyXeHHOCTU Y NOTeHLMana aM1eKTpUYeCcKoro ross

OZHOIO W HECKO/IbKMX TOYEYUHbIX 3apAA0B.

13MepeHune pasHOCTY MOTEeHLMANO0B.

MpuBeseHe NPUMEPOB NMPOBOAHMKOB, AN3/EKTPUKOB M KOHLEHCATOPOB.

HabntogeHne SBfeHNs 3N1eKTPOCTaTUYECKON VHAYKLMW W SBNEHNS

NoNApu3aLmn SN3NEKTPUKA, HAXOAALLEroca B 3/IEKTPUYECKOM None_

V3mepeHrie MOLLHOCTM 3/1IEKTPUYECKOro ToKa. 3mepeHne SOC 1 BHYTpPeHHEro

COMPOTUB/IEHNS UCTOYHUKA TOKA.

C60p ¥ MCnbITaHWe 3MEKTPUYECKMX Lieneli ¢ pasNYHbIM COeUHEHNEM

MPOBOAHMKOB, pacyeT WX MapameTpoB

HabntofeHvie feliCTBUA MarHUTHOIO NOJIS Ha NPOBOAHVK C TOKOM,

KapTUHOK MarHUTHbIX MOJei.

dopmyn1poBaHMe NpaBua SIEBON PyKN A/ OMPEeSEeNeHrs HanpaB/ieHns CUbl
Awmnepa.

BbluncneHve cun, AeACTBYHOLLMX HA NPOBOAHMK C TOKOM B MarHUTHOM

nose, 06bACHEHVe NPUHLMNA LeNCTBUS 3NEKTPOABUraTens.

WccnepoBaHve SBNEHUS 3N1EKTPOMArHUTHON MHAYKLUUM

MpuBeaeHe NMPYMEPOB KONe6aTe/bHbIX JBUKEHWIA. ViccrieaoBaHme
3aBMCVIMOCTY Meproaa KoneGaHUi MaTeMaTYecKoro MasiTHIKa OT ero
A/MHbI, MacChl 1 aMNMTYAbl KoneGaHuii. OnpefeneHiie YCKOPeHMs
CBOGO/HOMO MafieHN s C MOMOLLbHO MATEMATYECKOrO MasTHIIKA.
Hab6ntofeHre konebaHmii 3ByualLiero Tena. MprBeagHme 3HaueHws!
CKOPOCTM PacrpoCTpaHeHs 3ByKa B pas/IMUHbIX Cpefax.

YMeHwe 06bSICHSTb MCMOMb30BaHWe Y/bTPasByKa B MeANLHE
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OneKT oMarH1THbIe HabntogeHve ocumniorpamm rapMOHUYECKUX KOebaHmii Ciibl TOKa

KOMelA: HAl 11 BO/Hb B Uenu. OGbSCHEHME MNPEBPaLLEHNs 3HEPrUM B UAeaIbHOM KonebaTesisHOM
| KOHTYPe.
| 'l 3yyeHue ycTpolicTBa v NpyUHLMNA AeACTBIS TpaHC(opMaTopa.

| AHanm3 cxembl nepesaymn 3MeKTPOIHEPTM Ha 60/bLLNE PACCTOAHMS.
Iyi  1li®  pusegeHvie NpYMepoOB BWIOB PAAVOCBA3N. 3HAKOMCTBO C YCTPOCTBaMM,
'l BXOAsWMMK B CUCTEMY PAaVOCBS3N.
O6cy»xaeHne 0COBeHHOCTel pacnpPoCTPaHEHUs PayoBO/TH
¢voro HIFogHs! MprMeHeHVEe Ha NPaKTUKe 3aKOHOB OTPaXKeHUA 1 NMPesioMIeHns ceeTa npu
peLeHnn 3aaa4. HabnofeHve aBneHns audpakumm 1 aucnepenm CeeTa.

1 YMeHUe CTPOUTb U300paXkeHnsi NPeaMeTOB, AaBaeMble IMH3aMK. PacyeTt
.1 1 onTnyeckow cunbl NMH3bI

AnemMeHTbl KBaHT0BOIM (hU3NKKN
KBaHT )Bble CBOMCTBA  Hab/1toaeHMe (DOTOSNEKTPUYECKOTO adieKTa. PacueT MaKcyMasbHOM

cBeTa | KMHETMYECKOWN 3HEPrin 3MIEKTPOHOB Mpn (hoToadidekTe
PursvKaan. . dopmMynnpoBaHve NocTynatos bopa. HabnogeHve nnHelivaToro
111 Y HEMpepbIBHOrO CMIeKTpOB.
T PacyeT YacToTbl W [JIMHbI BO/HbI UCMYCKaeMOro CBeTa Mpy Nepexoje
bl H j aTtoma 13 0fiHOro CTaLMOHAPHOIO COCTOSHMA B APYTOe.
1 1 O6BACHEHMEe MPUHLMNA JelCTBMA flasepa

UMK a2 aTOMHOIO0 HabntofeHne TpekoB anbda-yacTul, B Kamepe BunbcoHa. Pernctpaums saepHbIX
s0pa M3yYeHNI C MOMOLLbHO cyeTumMKa Iefrepa.
1 3ne\ 3HTapHbIX PacueT aHeprum cBs3n aTOMHbIX saep.
wscTus MOHMMaHMEe LEEHHOCTN Hay4HOro MO3HaHUSA MMpa He BOOGLLIE /151 Ye/I0BEYECTBa

, B LIE/IOM, a [/191 KKA0ro 00y4aroLLEerocs JIMYHO, LEHHOCTU
, OB/lafleHNs1 METOZIOM Hay4HOrO MO3HaHWA A1 JOCTVDKEHNS ycnexa
1. v B IHOOOM BuME NPaKTUYECKONW AESTENIbHOCTY
BcenruHas u ee 3BonoULL
CtpoeHvie 1 passutve \ O6GBLACHEHWE MOAENM pacLLMpstoLLeiics BeeneHHoM
BceneHHoi
MponbxoxzaeHiie | HabntogeHve 38e34, JlyHbl M NAHET B Tesleckon. HabtoeHme CoMHeYHbIX MATeH
ConHeyHon CvicTeMbl! € MOMOLLBIO Tefleckona
BBe,qeque PacKpbITvie BKMaLa XMMUYECKON KapTUHbI MUPa B 4VHYHO
eCTECTBEHHO-HAYYHYIO KapTUHY Mupa.
N XapakTepucTviKa XMMUW Kak NPOU3BOAWTENbHOMN CWfbl 06LLECTBA
BaXHCy wgle - ...-' T YMeHue gatb onpeaeneHne 1 onepupoBaThb CesyoWwmmmM XMMUYECKUMN
xamu-ieck|@ TIOKATUA  MOHSATUAMM:  «BELLECTBO», «XVMWYECKWA 3MEMEHT», «aTOM», «MOJEKy/na»,
Mo «OTHOCUTE/IbHbIE aTOMHaA WM MOJEKY/APHAA MacCbh», «MOH», «a/I0TPOMNMS,
111 ( «M30TONMbI», «XMMUYECKas CBSA3b», «3/1EKTPOOTPULIATENBHOCTbY, «Ba/IEHTHOCTbY,
i1 '™ . «CTemeHb OKWC/MEHWS», «MOJb», «MOJISPHAs Macca», «MOMSPHbIA 0GbeM
1 | .0l *"  ra3006pa3HbIX BELLECTB», «BELUECTBA MOJEKYNIAPHOTO W HEMOJEKY/IAPHOMO
CTPOEHUSA», «PaCTBOPb, «3MIEKTPONUT W HEMEKTPOMUT», «3NEKTPONIUTUYECKASA
5,\”* 4 . j Avccoupaums»,  «OKUC/UTENlb WM BOCCTAHOBUTESNb»,  «OKWUCNEHWE ”
I 111 * 21 BOCCTaHOBMEHME»,  «CKOPOCTb  XMMWYECKOW  peakuum»,  «XVMMUYECKOe
d il i Y papHoBece», «yrnepOAHBIA CKeNeT», «(hyHKLMOHaILHAA MPYMMa», <30Mepus
OCHO- » .« 3aKOHbI PopmynMpoBaHMe 3aKOHOB COXPaHeHMS MacChbl BELLECTB M NOCTOAHCTBA COCTaBa
XUMM BELLECTB. Y CTaHOB/IEHVE MPUYNHHO-CNEACTBEHHON CBSA3N
. .+ MEeX[y cofepKaHVMeM 3TMX 3aKOHOB M HamMCaHWEM XUMUYECKUX (hOpMys U
\ i . YpaBHEHWA. PacKpbiTue (UM3MYECKOro CMbIC/ia CUMBOMKM [leproanyeckoi
TabnMUbl XUMUYECKMX 3nemeHToB [. . MeHpaeneesa (HOMEPOB 3/1EMEHTA,
nepuoga, rpynnbl) U YCTaHOB/IEHWE MPUUMHHO-CNIEACTBEHHOW CBSA3U MeXay
o CTPOEHMEM aTOMa W 3aKOHOMEPHOCTAMU W3MEHEHUs CBOMCTB 3/IEMEHTOB U
11 N 06pa30BaHHbIX VMW BELLIECTB B Mepuogax v rpynnax.
. wowo e XapaKTepuUCTMKA 31IEMEHTOB MaslbIX NMePUOO0B MO KX MOMOXEHUIO B
| L Mepuogunueckoii cucteme A, V. MeHgeneesa
OCHOBHble TEOPUY YCTaHOB/IEHME 3aBMCMMOCTI CBOMCTB XMMMYECKWX BELLIECTB OT CTPOEHWS aTOMOB
cawun 06pa3syroLLMX UX XUMUYECKMX 3/IEMEHTOB.
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BEMONOIrnNg
Bok|na —
COBO(PMHOCTb HayK O
YXMBOW NMPUPOSE.
MeTozbl HayyHoro
[03HaHWA B bronorum
Crer*

XapakTepucTMKa BKHEALLMX TUMOB XUMUYECKUX CBSA3EA U OTHOCUTEbHOCTM
31Ol TMNoorMm. OBbSCHEHNE 3aBUCUMOCTI CBOMCTB
BELLECTB OT MX COCTaBa M CTPOEHUS| KPUCT/TNYECKMX PELLIETOK.
®OpMY/IMPOBaHME  OCHOBHbIX — MONIOXKEHUV  TEOPUU  3/IEKTPONIUTUYECKOIA
Aviccoupalmm 1 XapakTepucTyiKa B CBETE 3TON TEOpUM CBOINCTB
OCHOBHbIX KNacCOB HEOPraHWYeCKMX COeLUHEHWIA.
®OpMy/IMPOBaHME OCHOBHbLIX MOMOXEHWUA TEOPUN  XMUMUYECKOTO  CTPOEHMS
OpraHMYecKnX COEAVMHEHWUIA U XapaKTepPUCTVKa B CBETE 3TON TEOpUW CBOWCTB
BaXKHEWLLIMX NpeSCcTaBuTesell OCHOBHBIX KNaccoB
OpraHUYecKNX CoeaVHEHUI
' XapaKTepucTnka CTPOeHUst aTOMOB W KPUCT/I/IOB W Ha 3TON OCHOBE —
06LLWX (IM3NYECKUX U XMMUYECKNX CBOWCTB META/I/IOB U HEMETA/I/IOB.
XapakTepucTuka CoCcTaBa, CTPOEHWUS, CBOWCTB, MOMyYEHUS W MNPUMEHEHVE
BaXKHEWLLMX HEMETa//IOB.
XapaKTepuncTnKa cocTaBa, CTPOEHMS 1 OBLLWIX CBONCTB BaXKHEMLLIMX
KNaccoB HEOPraHUYeCKVX COeUHEHWIA.
OnucaHve cocTaBa M CBOWCTB BaXKHEWLUMX MNPEACTaBMTENEN OpraHNYecKmx
COEZMHEHWIA: MeTaHO/a 1 3TAHONA, C/IOXHBIX 3(DMPOB, XKMPOB, Mbl1, KAPOOHOBbIX
KMCNOT (YKCYCHOI KWUCNOTbI), MOHOCAaXapiaoB
(rntoKosbl), Ancaxapuaos (caxaposbl), Nonmncaxapuaos (Kpaxmasia
M LeNtonosbl), aMUHOKUCNOT, 6e/IKOB, WCKYCCTBEHHbIX W CUHTETUYECKUX
NoMMEPOB
cnonb3oBaHve B y4e6HO 1 NPOeCCOHaIbHON AesTelbHOCTH
XUMUYECKNX TEPMUHOB M CUMBOSIUKM.
HasblBaHue W3y4eHHbIX BELLECTB MO TPMBMAIBHOW WM  MEXAYHapPOAHO
. HOMEHKNaType 1 OTPaXKeHWe CocTaBa 3TVX COELVHEHUI C MOMOLLbHO XMMUYECKUX
.(hopmyn.
OTpaeHne XMMMUYECKMX MPOLECCOB C MOMOLUBIO YPaBHEHUIA XUMUYECKUX
peakLuii
O6bACHEHME CYLLHOCTM XMMUYECKUX NpoLeccos. Knaccugmkaums
XUMUYECKNX peakLnii MO PasnyHbIM NpU3HaKam
BbINO/HEHME XUMUYECKOT0 3KCMepUMEHTa B NO/THOM COOTBETCTBUM
C Mpasunamm TeEXHUKIN 6e30nacHoOCTW. HabnogeHve, KCUpoBaHve 1 onmcaHne
pe3y/bTaToB MPOBEAEHHOr0 3KCrNeprMeHTa
MpoBesieHVie CaMOCTOATE/ILHOIO MOMCKa XMMUYECKON MH(opMaLmm
C MCMNO/b30BaHMEM Pa3/INYHBIX UCTOYHWKOB (Hay4HO-MONYNAPHbIX
U3[aHWIA, KOMMbIOTEPHbIX 0a3 [aHHbIX, pecypcoB VIHTepHeTa); MCMo/b3oBaHme
KOMMbIOTEPHbIX TEXHOOrMIA /19 06paboTKM 1 Nepefaym
I XMMWYeCKON MHopMaLMK 1 ee NpeLCTaBeHNs B Pa3NYHbIX opmax
O6BACHEHVIE XMMUYECKNX SBMIEHWIA, MPOUCXOAALLMX B NPUPOSE, ObITy
1 Ha nponssoacTee. CoOMtOAeHe NpaBu 3KONOMMYECKM FPamMOTHOTO MOBEAEHNA
B OKpY)KatoLLel cpefe.
OueHKa BMAHNA XUMUYECKOT0 3arpsisHEHNS OKPYXKatOLLIER cpefpbl
Ha OpraHvM3M YesioBeKa W Apyrue >XuBble opraHuambl. CobnogeHue npasun
6e30nacHOro  ObpalleHnss C  TFOpPHUMMM U TOKCMYHBIMU  BELLECTBaMK,
nabopaTopHbIM 060pYLOBaHMEM.
Kputnyeckas oLeHKa JOCTOBEPHOCTU XMMUYECKON MH(opMaLIK,
MOCTYMAtoLLE M3 pasHbIX UCTOYHWKOB

3HaKOMCTBO C 06bEKTaMM U3yHeHUs Br1onoruv.

. BbifBneHve ponm 6ronorum B hopmMMpoBaHnK COBPEMEHHON
eCTeCTBEHHOHAYYHOI KapTUHbI MVpa 1 NPaKTUYECKON AeATelbHOCTH
nopaei

3HaKOMCTBO C K/IETOYHO Teopuield CTPOEHMS OpraHN3MOB.

MonyyeHne NpeAcTaBEHNSA O PO/IM OPraHNYECKUX U HEOPraHUYeCKMX

BELLECTB B K/ETKe. 3HaHWe CTPOeHUs K/IETOK Mo pesy/bTaTaM paboTbl CO
CBETOBbIM MVKPOCKOMOM. YMeHWe OnucbiBaTb MMKpOMpenapatbl  KNeToK



pacTeHuii. YMeHue CpaBHMBaTb CTPOEHME KNIETOK PaCTEHWIA W XKMBOTHbIX MO
rOTOBbIM MUKpOMperapaTam

OpraHitav 3HaHMe OCHOBHbIX CMOCOO0B Pa3MHOXEHWUS OpPraHW3MOB, CTafuiA OHTOreHesa Ha
il nprYMepe YesoBeka.
i\ 3HaHMe MPUYMH, BbI3bIBAKOLLMX HApYLLUEHWS B Pa3BUTUW OpraHM3MOB.
YMeHvie Nosb30BaTbCA reHETUYECKON TEPMUHO/IOTEN U CUMBOJIMKOM,
I 1 peLLaTb NPOCTeliLLMe reHeTUYECKME 3aauun.

! 3HaHe 0COBEHHOCTEl HAC/IEACTBEHHOI 11 HEHAC/EACTBEHHOM M3MEHUU-
BOCTM W1 UX BUOMOMMYECKOI PO B 3BOSHOLMN XKMBOTO
Bua YMeHue aHaM3MpoBaTh U OLEHMBATL PasfINYHbIE TUMOTE3bl MPOUCXOXAEHNS
YKN3HM Ha 3emne.
YMeHue NpOBOAUTL OMmcaHWe 0CO6eli OAHOrO BKAa MO MOPGOIOrMYECKOMY
KpUTEPUIO.
Pa3BuTMe CMOCOBGHOCTENM ACHO W TOYHO W3/aratb CBOW MbIC/IM, JIOTUYECKU
060CHOBbIBaTb CBOK TOUKY 3pEHWS, BOCMPUHMMATL U aHa/IM3MpOoBaTb MHEHUS
" J cobeceHNKOB, NPU3HaBasi NPaBo APYroro YenoBeka Ha
) #IHOE MHEHVe.
YMeHUe J0Ka3blBaTb POACTBO YeSI0BEKA 1 MIEKOMUTAIOLLMX,
06LLHOCTb ¥ PaBEHCTBO Ye/I0BEYECKMX pac.
SMBCMCTEMDI 3HaHMe OCHOBHbIX 3KO/IOrMYECKMX (JaKTOPOB W UX BUSHUS Ha OpraHv3Mbl.
3HaHWe  OTIMYMUTENbHBIX  MPU3HAKOB  WCKYCCTBEHHbIX  COOOLLECTB —
arposkocucTeMm. lMonyyeHne NpeacTaB/ieHNs O CXeME 3KOCUCTEMbI Ha NpUMepe
6uocgepsl.
[eMOoHCTpaums yMeHVst MOCTaHOBKM Lienei  [esTenbHOCTMW, MlaHMpOBaHme
COOGCTBEHHON  [EATENbHOCTU  ANA  AOCTUOKEHUS  MOCTaBNEHHbIX  LENei,
NpeaBuaeHNs  BOMOXKHbIX — Pe3ynbTaTOB  3TUX  [EACTBUIA,  OpraHu3aumm
CaMOKOHTPO/IS 11 OLIEHKY NMOYYEHHbIX Pe3y/bTaToB.
O6yuyeHVe COBMIOLEHNIO NPaBW MOBEAEHUS B MPUPOSE, 6epexkHoMy
OTHOLLIEHUIO K BUO/I0rMYeCKMM 06beKTam (PacTeHNIM U XXUBOTHbIM
I 1 NX COOBLLECTBAM) N X OXPaHe

ioi-1

8.
YUEBHO-METOANYECKOE U MATEPUNAJTIbHO-TEXHUYECKOE OBECTEYEHVE
MPOIrPAMMBbBI 3 HEBEHOW ANCUUIMJT/HDBI
«ECTECTBO3HAHWE»

OCBOEHVEe  MpoOrpaMMbl  Y4YeBHON — AMCUMNAMHBLI  «ECTeCTBO3HaHME» npednonaraeT Havuve B
NpoeccoHabHON 06pa30BaTelbHON OpraHmM3aLmn, peann3ytoLLeil 06pa3oBaTe/lbHYH0 MporpamMmMy CpeaHero
06LLero obpaszoBaHus B npedenax ocBoeHns OMOIM CIO Ha 6a3e OCHOBHOrO 06LLEro 06pa3oBaHms, YUeOHbIX
KabMHETOB MO (Pu3nKe, XVIMK, GLUONOTNKN, B KOTOPbIX MMEETCA BO3MOXHOCTb 06ECneunTb CBOGOAHLIA AOCTYN B
WHTepHeT BO BpeMst y4e6HOro 3aHATUSA 1 B MEPUOS, BHEYUYEOHOM AeATENbHOCTU 06YUatOLLMXCS.

B cocTaB KabVHETOB MO (hr3vKe, XMUK, BUOMOrMK BXOAAT NabopaTopum ¢ TabopaHTCKOM KOMHATONA.

MomeLLEeHMs KabMHETOB (PM3NKK, XUMUM 1 BUONOTUN JO/MKHBI YA0BETBOPATL TpeboBaHMAM CaHWUTapHO-
anuaemMuonornyeckux npaswun m Hopmatmeos (CaHlMuMH 2.4.2 Ne 178-02) ¥ ObiTb OCHALLEHbI TUMOBbLIM
060py0BaHMEM, YKa3aHHbIM B HACTOSILLMX TPEOOBaHWSX, B TOM YMC/IE CNELManM3MPOBaHHON Y4e6bHON Mebesbo
V1 CpeacTBamMmn 06yUeHNs, JOCTaTOUHbIMU 41 BbINO/HEHUS TPe60BaHNIA K YPOBHIO MOArOTOBKY OBYYarOLLMXCS.

B KabuHeTax JO/MKHO ObITb My/IbTUMEAWIAHOE 060PY0BaHNE, NMOCPEACTBOM KOTOPOrO YYaCTHUKM
36pa3oBaTe/ibHOro MpoLecca MoryT NPOCMaTpMBaTh BU3YaslbHYH MH(OPMaLMIO MO (I13UKe, Co3MaBaTh
npe3eHTaLum, BuLeoMaTepuasibl U T. M.

B coctaB y4e6HO-METOAMYECKOTO W MaTepuasibHO-TEXHUYECKOrO 0becrieyeHUs Mporpammbl y4e6HON
JVCUMMNINHBI «ECTECTBO3HAHMNE» BXOLAT:

* MHOTO(DYHKLWIOHa/bHbIA KOMM/IEKC NpenojaBatess;

* HarnsaHble Nocobus (KOMMEKTbI YYebHbIX Tabnul, MiakaToB, MOPTPETbI BbIAAIOLMXCA YYeHbIX B 06/1aCTu
eCTeCTBO3HaHMA U T. m);!

WUH(OPMALWIOHHO-KOMMYHVIKaLMOHHbIe CPefCTBa;

* 3KpaHHO-3BYKOBbI€ I'IOCOﬁI/IFI;

* KOMMNNEKT 3I'IeKTpOCHa6)KeHI/Iﬂ Ka6VIHeTOB;

* TEXHUYECKME CPeACTBA 00yUeHus;

* [IEMOHCTPaLMOHHOe 066pyoBaHMe (0BLLEr0 HasHaueHUs 1 TeMaTUYeCKme Habopbl);
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(Y-mIT(C | r'N 1j
» labopaTopHoe 060pyaoBaHMe (0OLLEro HasHayYeHWst U TeMaTuyeckne Habopbl, B TOM 4ucnie [/ NMOCTaHOBKM
[EMOHCTPALMOHHOIO Y YHEHUYECKOr0 3KCNEPUMEHTA, PeaKTUBbI);
* CTaTMYeCKMe, AVHaMMYECKVE, AeMOHCTPALMOHHBIE U Pa3faTOUHbIe MOAENW, BKKOYasA HaTypasibHble 00beKTbI;
* BCMOMoraTtesisHoe 660pya0BaHue;
» KOMM/IEKT TEXHWYECKOI JOKYMEHTaLMK, B TOM YMC/e NacnopTa Ha CpescTBa 00yUeHNs, MHCTPYKLMM MO UX
CMO/b30BaHMIO M TEXHMKE 6e30MacHOCTY;
* OMGNABTYHBIA'OHA. |
B 616n10TEUHON (HOHL BXOOAT Y4ebHWKW, Y4yebHO-MeToauueckue Kommniektbl (YMK), obecneumsatoLLpe
OCBOeHIie y4ebHO AAcumniMHbl «ECTeCTBO3HaHME, PeKOMEHA0BaHHbIE W JOMYLLEHHbIE 415 UCMOMb30BaHUS B
NpOoecCUOHa/IbHbIX 06Pa30BaTe/IbHbIX OpraHM3aLmaX, peanusyrolmx 06pasoBaTe/ibHy0 NporpaMmMy CpesHero
06LLero obpasosaHus B npeaenax ocsoeHms ONMOMM Crl1O Ha 6a3e 0CHOBHOro 06LLero obpasoBaHu.
BrubnmoTeuHbId  ()OHL MOXET OblTb JOMO/HEH  (PU3NYECKUMU  3HLMKIONEAWAMK, ariacaMu, C/oBapsMu,
CrpaBoYHVKAMM MO (M3UKE,  XWMMUM, OMONOMMM, HayyHOl W HAYYHO-MOMNY/APHON  NMTepaTypoii
eCTeCTBEHHOHAYYHOr0 CoZlepXKaHus.
B npouecce OCBOEHWS MporpaMMbl YYeBHON AUCUMNIMHBLI «ECTECTBO3HaHMeE» CTYfeHTbl [O/DKHbI UMETb
BO3MOXHOCTb [JOCTYMNa K 3/1eKTPOHHBbIM Y4ebHbIM MaTeprianam Mo eCTeCTBO3HAHUIO, BK/KOYasA (M3NKY, XUMMIO,

OVONOTI0, UMEOLLMCS: 1 CBOBOAHOM AOCTYME B CETU VIHTEPHET (3/1EKTPOHHBLIM KHUIaM, npakTuKyMam, TecTam,
matepvianam Er3 n gp.).:

11 1. PEKOMEHAYEMAA JINMTEPATYPA

Jlntepatypa:

®umH C.M. KOHLENUMA COBPEMEHHOr0 eCTeCTBO3HaHUA. YuebHoe nocobue ans CrO. Capatos. HayuHast
KHura, 2019.
1 Kalllees C.N. KOHLEMLMN COBPEMEHHOIO eCTECTBO3HaHMA. Y4e6HOe nocobue.
Capatos. AV M Tp Meaua, 2019.

Kypb6aTosa KC., Kosnosa E.A. O6Las 6ronorus. YuebHoe rnocobue ana Crlo.
CaparoB. HayuHasa Kuura, 2019.

Fa6puensiH O. C, Map. EcTecTBo3HaHMe. XuUMWA: yHeOHUK ANs CTYAEHTOB MPOheCCUOHaIbHBIX
06pa3oBaTe/ibHbIX OpraH13aLuii, ocavBatoLLmMx npodeccumn 1 cneupanbHoct CMO. -M.,2017

Epoxut FO M. XvMUiA: 3afiaun 1 ynpaxxHeHUs: yueb. nocobue 41a cTya. yupexaenuii CrMo. — M., 2014.
MapuuyTtrHa JLA. EcTecTBO3HaHWe. brionorms: yuyebHUK ans CTyAeHTOB 06pa3oBaTe/lbHbIX OpraHn3aLyi,
ocBamBaroLLyX npodpeccun 1 cneypansHocTy CroO. -M.,2017

CaMoiinenko M. H. ECTeCTBO3HaHWe. Pu3mKa: YHeOHUK Ans CTYAEHTOB NPOJECCHOHA/bHBIX
06pa3oBaTe/ibHbIX OpraHm3aLmiA, ocBavBaroLLyx npodeccun 1 cneupanbHocTy CrO. - M.,2017

Camoiinénko M. WN. EctecTBO3HaHWe. Pu3mnka. COOPHUK 33aa4: y4ueb. nocobue ans CTy[eHTOB

npodeccroHanbHbIX 06pa30BaTe/bHbIX OpraH13aLuii, ocBavBaroLLIMX npodeccum 1 creumanbHocty CrO. -
M.,2017
[nn npenopasartenel

0$ obpasoBaHuK B Poccuiickoi deaepaumi: tefep. 3akoH ot 29.12.2012 Ne 273-®3 (B pes PesepasibHbIX
3aKkoHoB 0T 07,05.2013 Ne 99-®3,0T 07.06.2013 Ne 120-®3,0t1 02.07.2013 Ne 170-d3,0t 23.07.2013 No203-
®3.01 25.11.2013 Ne 317-®3,0T1 03.02.2014 Ne 11-$3,01 03.02.2014 Ne 15-P3,0T 05.05.2014 Ne 84-d3,0T
27.05.2014 Neii 35-93,0T 04.06.2014 No 148-®P3,C 13M., BHECEHHbIMM defepasibHbIM 32KOHOM OT
04.06.2014 Ne 145-®(38 peps.ot 03.07.2016, ¢ n3m.ot 19.12.2016.)

Mprka3 MuHKcTepcTBa 06pa3oBaHMa 1 Haykn P® oT 31 gekabps 2015 r. Ne 1578 «O BHeCEHWM U3MEHEHWIA B
Mprka3'MiiHucrépTea ObpasoBaHUs U Haykn Poccuiickoii depepauym ot 17.05.2012
Ne 413 "“O6 yTBepXaeHWI (hesepaibHOr0 rocyaapcTBEHHOro 06pa3oBaTe/lbHOr0 CTaHaapTa cpeaHero (MoIHOro)
06LLEero 06pa3oBaHuiA™».

MiicbMo [enapTameHTa rocyAapCTBEHHOM MOAMTVKA B Cepe MOAFOTOBKM paboumx kagpos u AMO
MuHucTepcTBa 06pa3oBaHus 1 Haykn PP ot 17.03.2015 Ne 06-259 «PekomeHaLmMm no opraH13aLmm noyyeHns
cpegHero  obuwerii 1 obpasoBaHMs B Mpedenax OCBOeHWMS — 06pa3oBaTesibHbIX — MporpaMM  CpefHero
npogeccroHaibHOro 0bpaBoBaHKs Ha 6a3e OCHOBHOMO O6LLIEr0 06pa3oBaHNs €
yueToB TpeboaHWiA (hegepaibHbIX FOCYAapPCTBEHHbLIX 06pa30oBaTe/lbHbIX CTaHAAPTOB W MOyYaeMoi npogeccum
wm o * creLuanbHoCTy cpesHero NpoteccMOHaIbHOro 00pa3oBaHUs».
MprmepHas OCHOBHas 06pa3oBaTeNlbHas NporpammMa CpefHero obulero obpasoBaHVs, 0A06PeHHass peLLeHVeM
(hepepanbHOrolyH66Mo-meToanyeckoro 06beAMHEHNS Mo 06LLeMy 06pa3oBaHMIo (MPOTOKON OT 28 MtoHA 2016 r.Ne
2/16-3)1 i»e ! 1
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WnbuH B A\ Yyapssues B. B. cTopusi 1 MeTogonorma gmsnkn. — M., 2014.
Fa6pue\an 0. C ,1*coT I . XuUMus: KHUra gna npenogasarens: yueb.- Metog, nocobue. — M., 2014.
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ww m ¢ ase-fizika. eied. ru («KnaccHas gocka ansi o603HaTeNbHbIX»),

ww V phy.,ifc... nad/ fa («@u3mka B aHUMALWISX»),
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Wwev. ¢ leijaisDry-jcheinists. coT/ index, html (3neKTPOHHBIN XypHaN «XUMUKA N XUMUS),
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wwv. biology aivu, Ru (Bcsi 6uonorms. CoBpeMeHHas 61onorus, ctatbu, HOBOCTU, 61MOINMOTEKA),
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ouotorun).
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