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MOACHUTENIbHAA 3AMMNCKA

[Mporpamma 06ueo6pa3oBaTelbHOW yyebOHom ANCUUNNHBI
«ECTecTBO3HaHMe» npefHasHavyeHa [N U3YYeHWs ecTecTBO3HAHUSA 3
npoecCMOHaNnbHbIX  06pa3oBaTeflbHbIX  OpraHu3aumsx, peann3yroLLnX
obpa3oBaTe/ibHYH0 Mporpammy cpefHero o6uiero o6pasoBaHus B Mpefenax
OCBOEHWs  0bpas3oBaTeNibHOM  MporpaMmbl  CpPefHero  MpoeccuoHaIbHOro
06pasoBaHuKs - MporpaMMbl MOArOTOBKN CMELMAIUCTOB CPeHEro 3BeHa.

CofepxaHve nporpamMmmbl «ECTeCTBO3HaHWMe» HarpaBfieHO Ha AOCTUXKEHMe

cnefyrowmnx Ueneu:

* OCBOEHWe 3HaHWIN 0 COBPEMEHHOWN eCTeCTBEHHO-HAY4YHOWN KapTuHE Mupa U
MeTOAaX eCTeCTBEHHbIX HayK; 3HAKOMCTBO C Hambosee BaXHbIMU UAEAMU
N LOCTVDKEHUAMWN eCTEeCTBO3HaHWA, OKasaBLUMMW OMpeaenstollee BIUAHME
Ha Pa3BUTME TEXHUKN 1N TEXHO/OT WA,

e OBMafieHNe YMEHMAMU MPUMEHSTb NOMYYEHHbIE 3HAHUA ANS 0OBACHEHUS
SBNEHUI OKPY>XKatoWero mupa, BOCNPUATUS WH(OPMaLUKU eCTECTBEHHO -
Hay4yHOro W MNPOKECCMOHAIBHO 3HAYMMOrO COAEpPXXaHusd; pasBuTUe
WHTENNEKTYaNlbHbIX,  TBOPYECKUX  CMOCOOHOCTEM U KPUTMYECKOro
MbILL/IEHUA B XOfe NPOBEAEHUs NPOCTEMWNX WCCNefoBaHWUA, aHanmns3a
SIBNEHUI,  BOCOPUATMA WM WUHTepnpetaumm  eCTeCTBEHHO-Hay4HOM
NH(opMaLmu;

* BOCMUTaHWEe YOEXAEHHOCTM B BO3MOXHOCTW MO3HAHUS  3aKOHHOW
npupoabl W WUCMNOMb30BaHWUA [OOCTVDKEHWI €CTECTBEHHbIX HayK A/
Pa3BUTUS LMBUNN3ALMKN U MOBLILLEHNS Ka4YeCTBa XU3HU;

* MPWMEHEHME eCTECTBEHHO-HAy4HbIX 3HAaHUN B  MNPOJecCMOHaNbHOMN
[EeATeNbHOCTU W MOBCEAHEBHOM >XU3HM AN1d obecrneyeHns 6e30MacHOCTU
XN3HEAEeATENIbHOCTH; rpaMOTHON0  WCMO/Ib30BaHWA  COBPEMEHHbIX
TEXHOMOMNIA; OXpaHbl 340PO0BbA, OKPY>KatoLLen cpeabl.

B pabouyto nporpammy BK/KYEHO COAEpXaHWe, HanpaB/ieHHOe Ha
(hopMmMpoBaHMe Yy CTYAEHTOB KOMMETEHUMNIA, HEOOXOANMbIX ANA KaYeCTBEHHOr0
ocBoeHmsi MMCC3 Ha 6a3e OCHOBHOrO 06LLEro 06pa3oBaHUsi C MOMYyYEHUEM
cpefHero obuiero obpasoBaHus.

OBLLAA XAPAKTEPUCTUNKA YUEBHOW ANCUNMNNHDI
«ECTECTBO3HAHWE»

EcTecTBO3HaHNe — HayKa O SIBNEHUAX W 3aKoHax npupodbl. CoBpemMeHHOoe
ecTecTBO3HaHME BK/HOYAET MHOXECTBO eCTECTBEHHO-Hay4HbIX OTpacnei, u3
KOTOpbIX Hanbonee BaXXHbIMU SBASKOTCA (M3MKA, XUMUS U 6ruonorms. OHo
0XBaTbIBAeT LUMPOKMIA CNEKTP BOMPOCOB O pa3HO06Pa3HbIX CBOMNCTBAX OOBLEKTLL3
NPMPOAbI, KOTOPbIE MOXHO paccMaTpuBaTb Kak efJMHOe LIENoe.

ECTeCTBEHHO-HayuYHble  3HAHWSl, OCHOBaHHble Ha HWX  TEXHOMOTrWU
(hopMUPYIOT HOBLIA 00pa3 >XM3HW. BbICOKOOOPA30BaHHbLIV YeNOBEK HE MOXET
ANCTaHLMPOBATLCA OT (PYHAAMEHTa/IbHbIX 3HAHWUI 06 OKPY>XKaloLleM Mupe, He
PUCKYS OKa3aTbCs GECMOMOLLHbIM B NPO(ECCUOHaNbHON aeaTenbHOCTU. Jlto6oe
NepcreKTMBHOE HanpaB/fieHMe AesTeNbHOCT YeNoBeKa MNPSIMO WM KOCBEHHO



CBSI3aHO C HOBOW MaTtepuanbHOM 6a30iM M HOBbLIMW TEXHONOTMAMMU, U 3HAHUE UX
eCTeCTBEHHO-HaY4HOI CYLHOCTN — 3aKOH ycrexa.

EcTecTBO3HaHNe — HeOTbeMsieMas COCTaBNANOWAA KynbTypbl: Onpeaenss
MWPOBO33PEHNe YesioBeKa, OHO MPOHMKAaeT U B FyMaHUTApHYK cepy, n B
OOLLIECTBEHHYIO  >KM3Hb.  PauMOHa/IbHbI  eCTeCTBEHHO-HAy4YHbI  MeTOf,
chopMMpOBaBLUMIACA B paMKaxX eCTeCTBEHHbIX HayK, o0bpa3yeT eCTeCTBEHHO-
Hay4yHYl0 KapTWHY Mupa, Hekoe 00pasHo-(hMNoCcoCKoe 00600LEHNE HayUHbIX
3HaHWMN.

OCHOBY €eCTeCTBO3HaHUS TMpefcTaBnseT (u3MKa — Hayka 0 Mpupoje,
n3yyaroulas Hambonee BaKHble AB/IEHWNSA, 3aKOHbI M CBOWCTBA MaTepuasibHOro
Mupa. B (m3nke yctaHaBiMBaltOTCA YHUBEPCaA/IbHblE 3aKOHbI, CrpaBea/IBOCTb
KOTOPbIX MOATBEPXKAAETCA He TOMbKO B 3eMHbIX YC/OBMAX M B OKOM03EMHbIX
MPOCTpaHCTBax, HO M BO BCell BceneHHoW. B 3TOM 3ak/toyaeTcsa OAWH 13
CYLLECTBEHHbIX MPW3HAKOB (OM3MKN KaK (hyHAaMeHTaNbHON Hayku. Pusmka
3aHMMaeT 0c0b60e MeCTO Cpefu €eCTECTBEHHbIX HayK, MO3TOMY ee MPUHATO
cumTaTb NLEPOM ecTeCTBO3HaHWA.

EcTecTBO3HaHMe Kak HayKa O ABMIEHUAX U 3aKOHaX NPUPOAbI BKIHOYAET Takxke
OfHY 13 BaXHENLWNX 0Tpacnen — XMMuio.

XnUMna — Hayka 0 BelLecTBax, UX COCTaBe, CTPOEHUN, CBOMCTBAX, npoLeccax
NpeBpaLLeHmns, NCMoNb30BaHNUN 3aKOHOB XMMUW B MPAKTUYECKON AesTeIbHOCTH
NIOfeN, B CO34aHNN HOBbIX MaTepuasios. :

Buonorms — coctaBHasd 4acTb €CTECTBO3HaHMA. ITO Hayka O XXUBOW
npupoge. OHa M3yyaeT pacTUTeSIbHbIIA, XUBOTHBIA MUP U YenoBeKa, UCNO/b3yH
KaK COOCTBEHHble MeTOAbl, TaK M MeTOAbl APYruX Hayk, B 4aCTHOCTU (PU3NKW,
XAMUM U MaTemMaTUKK: HabNIOAeHNs, 3KCMEPUMEHTbI, WUCCMeA0BaHNA C
MOMOLLGKD  CBETOBOMO M 3MEKTPOHHOrO  MUKPOCKOMa,  06paboTky
CTaTUCTUYECKMUX [AaHHbIX MeTojaMM MaTemMaTU4eCKOW CTaTUCTUKA W ap.
Buonorns  BbISIBNAET 3aKOHOMEPHOCTW, TMPUCYLLME XKU3HM BO BCEX €€
NposiBfieHNAX, B TOM 4uc/ie OOMeH BelecTB, POCT, PasMHOXeHWe,
HacneACTBEHHOCTb, M3MEHUMBOCTb, 3BOJIOLMIO 1 Ap.

B npodeccnoHanbHbIX 006pa3oBaTe/ibHbIX OpraHun3auusax, peannsyroLmx
obpa3oBaTe/lbHYO nporpaMMmy cpegHero obuiero o6pasoBaHUs B npefenax
ocBoeHnss TMMCC3 Ha 6a3e OCHOBHOro 06LWEero o6pas3oBaHWUs, W3y4vaeTcs
MHTErpupoBaHHas yyebHas aucuunanHa «ECTeCTBO3HaHME», BKAKOYaKOLWAs Tpu
pasfena, obnagaroLine OTHOCUTENbHOM CaMOCTOATENbHOCTHIO U LieNOCTHOCTLIO
— «PusmKa», «Xnumus», «bnonorna» — 4to He HapyLlaeT NPUBbLIYHYHO IOTUKY
eCTeCTBEHHO-Hay4YHOro 06pasoBaHusa CTYEHTOB.

[Mpn  0OCBOEHUM cneunanbHocTein CIMO  coumasbHO-3KOHOMMYECKOr 0
npouns npoeccnoHanbHOro 06pa3oBaHNA ecTecTBO3HAaHME M3yvaeTcd Ha
6a3oBoM ypoBHe PIOC cpeaHero obuwero obpasoBaHMsa € y4eToOM Crieumukm
OCBaviBaeMoi  CreymanbHOCTH,

AT0 BblpaXKaeTcAd B COAEPXKaHUN 00YYeHUs,, KONMYeCTBE YacoB, BblAeNseMbIX
Ha WM3ydeHWe OTAENbHbIX TeM MporpaMmbl, [y6UHe WX  OCBOEHWUS
obyvarowummnca, o06bEME W XapakTepe MPaKTUYECKUX 3aHATUWA, BMAax
BHeayANTOPHOIN CaMOCTOSATENNbHOW paboTbl CTYAEHTOB.



B  npouecce  peanusaumuM  CofepXaHWsA  yyeOHOM  AWUCLMNIWHBI
«ECTecTBO3HaHMe» 3HAYMMO u3y4veHue pasgena «Pusnka», KOTOPbIA BHOCUT
CYLLECTBEHHbIN BKMag B CUCTEMY 3HAHWA 06 OKpYXKaloLeM Mupe. ATOT pasgen
ABNSAETCA CMCTEMOOOPA3yOLWNM AN APYTMX pa3fenos Yy4e6HOW AMCLMMNIVHDI,
MOCKOJIbKY (hM3MYeCKMe 3aKOHbI /IeXaT B OCHOBE COAepXXaHUs KypcoB XUMUU 4
Guonorun.

[Mpy n3yyeHUn yyebHOro martepuana rno XMMmm n 6monoruun LienecoobpasHo

aKUEeHTMPOoBaTb BHUMaHMe OOYyYalOLWMXCA Ha >XU3HEHHO BaXKHbIX 0O6bEKTax
NpupoabLl M OpraHn3Me 4YenoBeka. ATO ruapocdepa, aTmocdepa U Guocdepa,
KOTOpblE pacCMaTpmMBalOTCS C TOUKM 3PEHUS XMMMWYECKMX COCTaBOB W ceoiicTe,
NX 3HAYEHUS 4NS XKU3HeLeATeNbHOCTU Nt0AeN, 3TO COAepXKaHue, OCBellatoLlee
PO/Sib BXXHEMLIMX XMMMUYECKMX 3MEMEHTOB B OpraHM3Me 4enoBeKa, BOMPOChI
OXpaHbl 340pOBbs, NPOPUNAKTUKMA 3ab0/EBAHMII W  BPEAHbIX MNPUBbLIYEK,
nocnefCcTBMA  U3MEHEHUA Cpefdbl 00WUTaHWA 4esloBeKa [A/1  YesloBeYecKow
LUMBUAN3ALMN,
3aMeTHOe MeCTO B COAepXXaHuu Y4ebHOW AUCUMNINHBI 3aHUMaeT Y4yeOHbIN
mMartepvian, He TO/IbKO (DOPMUPYHOLMNIA eCTEeCTBEHHO-HAYYHYO KapTUHY Mupa y
CTYAEHTOB, HO W pacKpblBalOWMi MPaKTUYECKoe 3HayeHWe ecTecTBEeHHO-
Hay4HbIX 3HaHWN BO BCEX Cepax >XM3HW COBPEMEHHOr0 00LlecTBa, B TOM Yuce
B r'YMaHWUTapHO cepe. >
B uenom yyebHas gucumnimnHa «ECTeCTBO3HaHME», B COLEpXKaHMM KOTOpOW
BeAYLUMM KOMMOHEHTOM SBAAKOTCA Hay4yHble 3HAHUS WM Hay4Hble METOApbI
MO3HaHUSA,  NO3BOMSET  CchopMMpoBaTb Yy  0Oy4valoLMXCA  LeNOCTHYIO
€CTECTBEHHO-HAy4YHYH0 KapTUHY Mupa, NpPoOYyAUTb Y HUX 3MOLMOHa/IbHO-
LLEHHOCTHOE OTHOLUEHME K W3y4yaeMOMy Martepuany, roTOBHOCTb K BblGOpy
[EeNCTBNIA ONpefeneHHONW HanpaBNeHHOCTW, YMEHME KPUTUYECKU OLleHMBaTb
CBOM U1 Yy)Kne AeCTBUSA 1 NOCTYMKMN.
NHTerpnpoBaHHoe  cogepXkaHue  y4yebHOW  AUCUUNNHDI no3Bonsert
npenogasarenam (U3MKW, XUMUA U OGUONOTMM COBMECTHO OpraHu3oBaTtb
M3yyeHWe eCTeCTBO3HaHWA, WCMOMb3ys WMEKLWMecs 4YacTHble MeTOAMKMU
npenojasaHns npegmerta. =
N3yyeHne 06LLe00pa3oBaTeNbHON YY4eOHOM AUCLUMMAUHBI «ECTecTBO3HAHME»
3aBepLuaeTca noAsefeHMeM MTOroB B (hopme AngdepeHUMpPOBaHHOrO 3a4yeTta B
paMKax NPOMEeXYTOUYHOW aTTecTaunn CTYAEHTOB B MPOLECCE OCBOEHWUS I'II'ICC3
C MonyyeHNeM CpejHero obLero obpasoBaHus. ;
MECTO YYEEHOW gNCUMNNNHBI B YUEBHOM MJIAHE I
YuebHaa AucuMnIvHa ABNSETCA YacTbto 0653aTe/IbHOM MpeAMeTHONn 06nacTu
«EcTecTBeHHble Hayku» ®IOC cpegHero obulero o6pasosaHus. OY[.14
«EcTecTBO3HaHME» M3y4vaeTca B 06Le06pa3oBaTe/IbHOM YUYEOHOM LUKIeE.

PE3Y/IbTATbl OCBOEHWSA YYEEHOW ANCUNMNNNHDI

OcBoeHMe  cofiepXXaHMsi  yuyebHOM  aucUMNAUHbI  «ECTecTBO3HaHMe»
obecneunBaeT JOCTUXEHME CTyAeHTaMU CNefyoLMX pe3ynbTaToB:

- IMYHOC T HbIX:

YCTONUMBbLIA MHTEPEC K WUCTOPUKU N AOCTUXKEHWSM B 06/1aCTV eCTeCTBEHHbIX



HayK, YyBCTBO FOpPA0CTUN 3a POCCUNCKME eCTECTBEHHbIE HAaYKMW,;
FOTOBHOCTb K MPOAO/MKEHMIO 06pa3oBaHus, MOBbILWEHNIO KBaUUKaumMm B 13-
OpaHHOW npodecCMOHaIbHOM [eATeIbHOCTU C WUCNO/b30BaHWEM 3HAHUA B
06/1aCTV eCTECTBEHHbIX HayK;

06bEKTVBHOE  OCO3HaHME  3HAYMMOCTM  KOMMETEHUM B  061acTu
eCTECTBEHHbIX HayK And 4JenoBeka W 06WECTBa, YMEHWe MCMNO/b30BaTh
TEXHOMOrNYECKNe AOCTMKEHMSA B 06M1acT (U3MKK, XUMUK, Buonorum Ans
MOBbILEHNS COOCTBEHHOIO WHTENNEKTYalbHOTO Pa3BUTMSA B BbIGPaHHOM
npogecCUOHaNbHON AeATENbHOCTU;

YMeHVe NpoaHain3npoBaTb TEXHOTEHHbIE MOCNEACTBUS 415 OKPY>KatOLLLEN

cpeApl, 6bITOBOWN M MPOU3BOACTBEHHOWN AEATENbHOCTU YE/0BEKa;
FOTOBHOCTb CaMOCTOSITE/IbHO [06bIBaTb HOBblE A/ Ce6s1 eCTECTBEHHO-HAYUHbIE
3HaHMS C UCMONb30BaHWEM [NSi 3TOr0 AOCTYMHbIX UCTOYHUKOB UH(OPMALNN;
YMeHMEe YNpaBnATb CBOEV MNO3HaBaTeNbHOW [AeATeNbHOCTbIO, NPOBOAUTH
CaMOOLEHKY YPOBHSA COBCTBEHHOI0 MHTENNEKTYa/IbHOTO Pa3BUTUS; ;
YMeHMe BbICTpamBaTb KOHCTPYKTUBHbIE B3aMMOOTHOLUEHUSI B KOMaH/e N3
peLleHnto obwmnx 3agay B 061acTn eCTeCTBO3HaHNS;
MeTanpeaMeTHbIX:

- OBMafleHNe YMEHUSIMM U HaBblKaMi Pa3NNYHbIX BUAOB MO3HABATENbHOM
AEeATeNbHOCTU AN U3YYeHWs  pasHbiX  CTOPOH  OKPY>KaloLLEero
eCTECTBEHHOI0 MUpa;

- MNPUMEHEHNE OCHOBHbIX METOAO0B MO3HaHMA (HabntoAeHMs, Hay4YHOro
3KCNEepUMEHTA) AN U3YUYeHUS Pas3/IMYyHbIX CTOPOH eCTECTBEHHO-HAYYHOM
KapTWHbI MMPa, C KOTOPbIMX BO3HMKAET HEOOXOAMMOCTb CTa/lKMBaTbCs 3
npodeccMoHanbHON ciepe;

- YMeHWe onpedensiTb LUenn v 3afayn AesTenbHOCTH, BblbMpaTb cpeacTsa
N8 UX AOCTUXKEHUS Ha NPaKTUKE;

- YMEHMEe WCNoMb30BaTb pas3/iNyHble WUCTOYHUKWU AN NOAYyYeHus
eCTECTBEHHOHAY4HOM MH(opPMaLMM 1N OLEHUBATL ee AOCTOBEPHOCTL A/
AOCTMXKEHUS NOCTaBMEHHbIX Lieneid 1 3afau; <

npeaMeTHbIX:

- C(hOPMUPOBAHHOCTb MPEACTaBNEHNIA O Le/IOCTHOM COBPEMEHHOM
eCTeCTBEHHOHay4YHOW KapTWHe Mupa, NPUPoAe KaK eAMHON LIeNOCTHOM
cucTeMe, B3aMMOCBA3M  4YenoBeka,  npupogabl U 006LlecTBa,
NPOCTPaHCTBEHHO-BPEMEHHbIX MacluTabax BceneHHom;

-» BNlafileHMe 3HaHMAMKN 0 Hanbosiee BaXKHbIX OTKPbITUAX M OOCTMXKEHUAX 3
061acTU ecTecTBO3HaHWUS, NOBANSABLUMX Ha 3BOMIOLMIO NPEACTaB/IEHNIA O
npupofe, Ha pa3BUTNE TEXHUKM N TEXHONOTMUNA;

- ChOpMUPOBAHHOCTb YMEHMUA MPUMEHATb €CTECTBEHHO-HAYYHbIE 3HAHUS
AN OOBACHEHUS  OKpYXaloWMX SABMEHW, COXPaHeHUs 3[0pPO0BbS,

obecneyveHusn 6e3onacHoOCTH XXU3HeaeATeNbHOCTH, GepeXxHoro
OTHOLLIEHNS K Npupoge, paunoHasibHOro npurpoaonosib30BaHms, a Takx'3
BbIMO/THEHWA POJZIN TPaMOTHOIO I'IOTpeﬁl/ITeI'IFI; t

- CCbOpMI/IpOBaHHOCTb I'Ipe,EI|CTaBJ'IeHI/II7I 0 Hay4YHOM MeTOo4e MNO3HaHUA



npupoabl U cpeacTBax U3yyYeHUs Merammpa, Makpomupa U MUKpOMUpa,
BnageHue npuemMamMmnm eCTeCTBEHHO-Hay4YHbIX HabNWAEHUNA, onbiToe,
nccnegoBaHUM M OLLEHKWN JOCTOBEPHOCTU MONYYEHHbIX Pe3ynbTaToOB;

-» BNafieHNe MOHATMIHbLIM annapaToM eCTeCTBEHHbIX HayK, MO3BOAKLNM
Mo3HaBaTb MWUP, y4acTBOBaTb B AWUCKYCCUAX MO €CTECTBEHHO-HAy4HbIM
BOMpPOCaM, WCMo/b30BaTh Pas/IMyHble WUCTOYHUKMA MHMOpMaLumK  Ans
MOArOTOBKM  COOCTBEHHbIX  PaboT, KPUTUYECKM  OTHOCUTLCA K
coobuweHnam CMW, cofepykalum Hay4yHYH MH(OpMaLnio;

- C(hOPMUPOBAHHOCTb YMEHWA MOHMMAaTb 3HAYMMOCTb €eCTEeCTBEHHO-
Hay4YHOro 3HaHUA A1 KaXAoro 4esioBeka HesaBUCMMO OT  ero
NPOgeCcCMOHaNIbHON  [eATEeNbHOCTU, pas3inyaTb (akTbl U OLEHKW,
CpaBHMBaTb OLEHOYHbIE BbIBOAbI, BWUAETb WX CBA3b C KPUTEPUSAMM
OLLEHOK Y CBA3b KPUTEPMEB C ONpese/eHHOW CUCTEMOW LeHHOCTEMN.

COLOEPXAHUNE Y4 EBEHOW ANCUNTTTVHDI
PUNBNKA
BBepneHune

dusnka — (QyHAamMeHTanbHasi Hayka O npupofe. ECTecTBEHHO-Hay4HbIl
METO/, NO3HaHWS, er0 BO3MOXHOCTMW W FpaHuLbl MPYMEHUMOCTH. :

EAMHCTBO 3aKOHOB NPMPO/bl U cOCTaBa BellecTBa BO BceneHHoM. OTKPbITHS
B (P3MKe — OCHOBA NPOrpecca B TEXHWKE M TEXHONOTM NPON3BOACTBA.

MexaHunka

KuHematnka. MexaHnyeckoe paBuxkeHue. Cuctema oTcyeTa. TpaekTopus
ABKeHus. TyTb. [NepemelyeHne. PaBHOMEPHOE NPAMOJSIMHENHOE [BUXXEHNE.
CkopocTb. OTHOCUTENIbHOCTb MeXaHWYecKoro ABUMKEeHUA. 3aKOH C/0XeHUA
ckopocTeil. CpefHAA CKOPOCTb NPV HepaBHOMEPHOM [ABVKEHUW. MrHOBEHHas
CKOpPOCTb.  PaBHOYCKOpeHHOe  NPAMO/IMHENHOe  ABMXXEHWe. Y CKOpeHue.
CBobofHOe MageHwue Ten.

OnHamnka. Macca n cuna. Bzammopgenicteme Ten. 3akoHbl AUHaMUKKN. Cusbl 3
npupoge. 3aKoOH BCEMUPHOrO TArOTEHUS.

3aKOHbl COXpaHeHUa B MexaHuKe. Vmnynbc Tena. 3aKoOH COXpaHeHus
nvmnynbca. PeakTMBHOE [BWXKeHWe. MexaHnyeckas pabota. MOLHOCTb.
MexaHunyeckaa aHeprua. KuHeTnyeckaa 3Heprus. KuHeTnyeckasa 3Heprua u
paboTa. [NoTeHUnanbHasa 3Heprus B rpaBUTaLMOHHOM Mosie. 3aKOH COXpaHeHus
MOSTHOW MeXaHWYeCKOW 3HEPTuun.

JeMoHCcTpauun

OTHOCUTENILHOCTbL MEXaHMYECKOr0 ABUXKEHUS.

Buabl MeXaHUYECKOro ABUMXKEHUA.

NHepTHOCTL Ter.

3aBMCUMOCTb YCKOPEHWUA Teslia OT ero MacCbl U CUMbI, AEACTBYIOLLEN Ha
Teso.



PaBeHCTBO M MPOTUBOMOIOXKHOCTb HarnpaB/ieHUss CUN  LenCcTBUS N
NPOTMBOLAENCTBUA.

HeBecoMoCTb.

PeaKTnBHOe ABWXKEHME, MOJE/b PaKeTbl.

M3meHeHWe aHeprum npu cosepLleHNn paboThl.
MpakTn4yeckoe 3aHATME

ccnefoBaHve 3aBUCMMOCTU CUMbl TPEHWA OT Beca Tena.

OCHOBbI MONEKYNAPHOW (OU3UKKN U TEPMOAUHAMUKM

MonekynspHas ¢u3nka. ATOMUCTUYECKAA Teopus CTPOEHUSBELLEeCTB?..
HabntogeHnsa n onbiTbl, NOATBEPXAAOLME aTOMHO-MONEKYNAPHOE CTPOEHUE
BelllecTBa. Macchl 1 pa3mepbl MoneKkyn. TennoBoe ABMXKEHUE YacTuL, BELLECTB?..
BpoyHOBCKOe [BWXeHMe. WMpaeanbHblili ra3. Temnepatypa Kak Mepa CpefHeu
KWHETUYECKON 3HEeprum 4acTul. YpaBHeHWe COCTOAHWUA unaeabHOro ras?.
Mogenb  XWUAKOCTMW. [ToBEpXHOCTHOE HaTsXKeHne M CMadmBaHue.
Kpuctannnyeckne n amopHble BeLLeCTBa.

TepmognHamuka. BHYTpeHHAS aHeprus. PaboTa 1 TenaooTAada Kak crnocoobl
N3MEHeHUA BHYTPEHHeN 3Heprun. MepBblii 3aKOH TEPMOAUHAMUKMK. TernnoBble
MaLUVHBI N UX MPUMEHEHNE.

JemMoHcTpaynm s
[BWKeHne 6POYHOBCKMX YacTul,.
Andhdysns. *
$1BNeHMA NoBepXHOCTHOIO HaTSAXXeHUA U CMavyuBaHUA. f

Kpuctannbl, amopHble BELLLECTBA, XUAKOKPUCTaNINYeCKne Tena.
A3MeHeHWe BHYTPEHHEN 3HepPrumn Ten npu coBepLUeHNN paboThbl.

OCHOBbI 3NEKTPOANHAMUKN

AnekTpocTatvka. B3anmogeincteme 3apsXKeHHbIX Tesl. DNEKTPUUECKUin 3apag,.
3aKoH COXpPaHEeHUA  3MIEKTPUYECKOTO 3apaga. 3aKoH KynoH?.
SNeKTpocTaTUYeCKoe MoJie, ero OCHOBHble XapaKTEPUCTUKM W CBA3b MeXay
HUMMW.

[MOCTOAHHbIA  TOK. T1OCTOSIHHbIA  3feKTpuyecknin  Tok. Cuna  TOK?,
HanpshkeHne, 3MeKTpUYeckoe conpoTmeneHne. 3akoH Oma [ana  ydyactka
3NEKTPUYECKON Lienn.

MarHutHoe nonfe. MarHutHoe mMose u ero OCHOBHbleXapaKTePUCTUKMN.
[leiicTBME MarHUTHOrO  MoMsiHa MNPOBOAHWK C  TOKOM. 3akoH Awmnepa.
AnekTpoasuUratesib. ABMeHNE 3NEKTPOMArHUTHON NHAYKLWW.

JeMoHCcTpaymun n
NeKTpusauuna Ten. !
B3anmogenicTBme 3apsXKeHHbIX Ten.

HarpesaHue nNpoBOAHNKOB C TOKOM.

OnbIT JpcTesa. 1

B3avmopgencTeme NPOBOAHUKOB C TOKOM.

[eicTBMe MarHUTHOIO MO Ha NMPOBOAHUK C TOKOM.



PaboTa aneKTpoaBUraTtess.

fBNeHne 3NeKTPOMArHUTHON NHOYKLUMWN.
MpakTU4eckoe 3aHAT e

C6opKa 3N1eKTPUYECKON Lenun, U3MepeHne CUbl TOKA U HanpsyKeHWs Ha ee
pas3IMYHbIX yyacTKax.

Kone6aHnsa v BONHbI

MexaHun4yeckne KonebaHns u BoNMHbl. CBOGOAHbIE KonebaHus. [Mepvog;:,
yacToTa U amnanTyaa KonebaHuin. MapmoHmyeckme KonebaHus. MexaHnyeckue
BO/IHbI U MX BUAbl. 3BYKOBble BOJHbl. YNbTPa3BYKOBble BOJIHbI. ¥Y/bTPa3ByK U
ero 1cnosib3oBaHne B MegnLUHE N TEXHUKE.

AneKTpoMarHuTHble KonebaHus M BOMHbl. CBOGOAHblE 3/IEKTPOMArHUTHbIE
KonebaHus. KonebatesibHbIi1 KOHTYP. SNeKTpomMarHMTHoe rone.
SNeKTpOMarHUTHble BO/IHbI. CKOPOCTb 3/1EKTPOMAarHUTHbLIX BOJH.

CBeTOBble BO/MHbI. Pa3BuTue npeAcTaBneHUA O Npupoge cBeTa. 3aKoHbI
OTPaXXeHUs 1 NPenom/eHns ceeTa.

JTIH3bl. Popmyna TOHKOW /INH3bI.

JemMoHCcTpauun |

KonebaHns mateMaTnyecKoro v rnpy>XmMHHOro MasTHMUKOB.

PaboTa anekTporeHeparopa. I

N3nyyeHune v npuem 3/1eKTPOMarHUTHbIX BOJIH.

Pagnocsssb.

Pa3fnoXkeHune 6e10ro ceeta B CNEKTP.

NHTepepeHUna v gudpakumnsa ceeta.

OTpaxkeHne 1 npenomseHne ceeTa.

OnTunyeckne npuoéopsbl.

NMpakTunyeckne 3saHATUA

3yyeHne KonebaHNin MaTeMaTnyeckoro MasTHUKA.

3yueHve nHTepdepeHLmMm n gudpakumm ceeTa.

ANeMeHTbl KBaHTOBOW (DU3NKK

KBaHTOBbIE CBOWCTBA cBeTa. KBaHTOBAas rmnoTtesa [naHka.
POTOINEKTPUYECKUNIA I((EKT.

dunsmka atoma. Mogenu ctpoeHus atoma. OnbIT Pe3epdopaa.

dun3nKka aToMHOro Agpa M 3nemeHTapHbIX YacTuy. CocTaB M CTpPOeHue
aTOMHOro ffpa. PaAn0aKTUBHOCTb. PagMOaKTUBHbIE W3TYYEHUS U UX
BO3ENCTBME Ha XKMBble OPraHun3Mbl.
JemMoHCcTpaunu

doTO3PeKT.

D OTO3/IEMEHT.

MN3nyyeHne nasepa.

JInHenyaTble CNeKTPbl pas/INYHbIX BELLECTB.

CUETUMK MOHU3NPYIOLLINX U3NYYEHWIA,



BceneHHas u ee sgonoumna

CTpoeHune n pa3suTre BeeneHHon. Mogesb paclumpstoLleinca BeeneHHON.
MpoucxoxaeHne ConHeyHon cucTtembl. CoBpeMeHHas (hm3nyeckass KapTuHa
Mupa.

XNMUA
OBLLAA N HeopraHnyeckad XMMUNA

BeegeHue
XMMMYECKas KapTMHa Mupa KaK CcOCTaBHasi 4acTb eCTeCTBEHHO-Hay4HOM

KapTUHbI MMpa. PoNMb XMMUKN B XKM3HU COBPEMEHHOIO 06LLLECTBA.

[pUMEHEHNe [OCTUXKEHWIA COBPEMEHHON XUMUU B TyMaHWTapHOW cdepe
NesTeNbHOCTN 06LLECTBa.

XVMUYeCKoe CoAepXKaHue YuyeGHOW AMCUMNANHBI «ECTECTBO3HAHME» MNpW
0CBOEHMM  cneumanbHocTeld  CIMO  coumanbHO-3KOHOMMYECKOr0  Npoduns
npoteccnoHabHOro 06pasoBaHus.

OCHOBHbIE NOHATUSA M 3aKOHbI XUMUN

MpeameT xumun. BewecTBo. ATOM. Monekyna. XUMWYECKUIA 3/1IEMEHT U
(hopMbI ero cyuiectsoBaHus. MNpocTbie 1 CNOXKHbIE BELLECTBA.

OTpa>keHne XMMUYECKMUX CHO>KEeTOB B MNPOU3BEAEHUAX XYLOXKECTBEHHOM
nMTepaTypbl U UCKyCcCTBA.
LeMoHCT payum

Habop mofenei aToMOB U MOJIEKYIN.
3mepeHmne BellecTBa. OCHOBHbIE 3aKOHbI XMMUW. Macca aTOMOB U MOJIEKY .

OTHOCUTENbHbIE aTOMHas M MOJIEKynapHasa Maccbl. Ko/lmM4yecTBO BeLLECTBa.
MocTosHHaa ABoragpo. MonspHasa macca. 3akoH ABoragpo. MonsipHblii 06bem

rasos.

KonuyecTBeHHble M3MEHEHWS B XMMMUM KakK YacTHbI Cnydvad 3aKOHOB
nepexofa KOMMYEeCTBEHHbIX U3MEHEHU B KayeCTBeHHble. M. B. JTOMOHOCOB -
«MepBbIA PYCCKNIA YHUBEPCUTET ».

IbnnocTpaunn 3akoHa CoxpaHeHNss Macchbl BeLLECTBa.
Mepnognyecknin 3aKoH u MNMeprnognyeckas cucTema Xummnyeckux anemenTos . U.
MeHaeneesa

OTKpbITHe [Meprofmyeckoro 3akoHa. lMepuoanyeckas cuctemMa XUMUYECKNX
anemeHToB . . MeHaeneesa.

3HayeHue epnogmyeckoro 3akoHa 1 MNepnognyeckoin CUCTEMbl XUMUYECKUX
anemeHToB [. . MeHfeneeBa An1s pasBUTUS HAYKM U MOHMMaHUA XUMUYECKOM
KapTUHbI MUpa.

A. . MeHfenees 06 o6paszoBaHnn 1 rocyfapCcTBEHHOW MOMNTUKE.
LeMOoHCT pauns

PasnnyHble Qopmbl  lepnognyeckor CUCTEMbl  XUMUYECKUX 3/1eMEHTOB
O.N.MeH- geneesa.



C".poeHue BellecTBa

KoBasnieHTHasa CBA3b: HEMonApHad W nondapHas. MNoHHaA cBA3b. KaTuoHbI ”
aHMOHbI. MeTannn4yeckasa cBa3b. Bo,qopo,u,Haﬂ CBA3b.
AEeMOHCTpaluns

O6pasubl BELWECTB N MaTepranoB C Pa3/iIMYHbIMU TUNaMW XUMUYECKOWN CBA3MN.

B-oga. PacTBopbl

Bona B npupoge, ObITY, TEXHWKE W Ha NPOM3BOACTBE. DUNYECKME 1
xumuueckne csoiictea BOAbl. ONpecHeHWe BoAbl. ArperaTHble COCTOSHUA BOAbI
n ee nepexoabl M3 ogHoro arperatTHOro COCToAHMA B ApPyroe.

PemMoHCcTpayus

®unsnueckune ceoncrtea BOAbl: MOBEPXHOCTHOE HaTAXeHWEe, CMavyBaHWe. >

Xnmnueckne peakyuu. [TOHATAE O XMMUYECKOIN peakumn. TUNbl XUMUYECKUX
peakuuii. CkopocTb peakuynu W (PAKTOPbI, OT KOTOPbIX OHA 3aBUCUT.

PemoHCcT pauus
Xunmnueckune peakyun C BblA€NEHNEM TEMNOTHI.

He:r; nHM4eckue coeMHeHNSA '

Knaccupukayma HEOPraHUYeCKMX COeAUHEeHWA U KX cBoicTBa. OKcugpl,
KWC/NOTbl, OCHOBaHWA, CONN.

MowaTtue O rnaponuse coner. Cpefa BOAHbLIX PacTBOPOB COMe: Kucnas,
HeliTmanbHas, LENOYHas. BogopoaHblin nokasatens pH pacteopa.

MeTanne. OOLWME PU3NYECKME U XMMUYECKME CBONCTBA METASI/OB.

HemeTannbl. O6Liasa xapaKTepucTMKa TrNaBHbIX MOAFPYNN HEMETal/IOB Ha
npumepe raioreHoB.

CnKHele COeAMHEHWA METaliloB M HemeTaloB B MpUpoge U
X JINCTBEHHOW AesATeNbHOCTU YenoBekKa.

MeTannbl M cnnaBbl KakK XYAO>KECTBEHHblA MaTepuan. CoeanHeHus
MeTaNnnoB Kak cocTaBHas 4YacTb CpeAacTB M306pasnTenbHOro McKyccTBa.
HemeTannbl ¥ WX COEAMHEHMS KaK COCTaBHas 4YacTb CPeACTB
n306pa3nTeNbHOro0 UCKyCcCTBa.

PemMoOHCT pauun

BsaumopgelicTene METaINI0B C HeMeTassiaMu (UMHKA C CEpOi, a/IlOMUHUS C
Mogom .PACcTBOPaMW KUCIOT U LLENOYEN.

CopeHue meTasiNoB (LMHKA, XKenesa, MarHus) B KUCNOPOJeE.

BsaumopgelicTene a30THON M KOHLUEHTPUPOBAHHOW CEPHOM KUCMOT C Mefbto. >

BoccTaHOBUTeNbHbIe CBOMCTBA META/N0B.
|-|paKTVI‘-IeCKVIe 3aHAT N4

Onpegenedne PH - pacTeopa

BsaumopgelicTene META//IOB C PaCTBOPaMU KUC/IOT U COJIEN.

OPIAHNYECKAA XNMWUA

OpraHunyeckne coeiHeHunA



OCHOBHble  MOMOXEHUS1 TEOPUM CTPOEHWUS OPraHMYECKUX COeAVMHEHUIA.
MHoroobpasue opraHM4YecKUX CoeanHeHnin. MoHATE U30MePUN.

Yrnesogopoabl. [peaenbHble U HenpefenbHble YrneBoAOPOAbl. Peakums
nranmepusauumn. MNprpoaHble UCTOYHUKK YTeBOA0POAO0B. YTNeBoA0pOAbl Kak

1:-:03a MEX[AYHapo4HOro  COTPYAHWYECTBA  MBAXXHEWLLWIA NCTOYHUK
. :TUTpoBaHus GromkeTa PO.
Kuncnopogacogepxatime opraHuyeckue BELLECTBA. [MpeacTaBuTeNnm

KWC/IOPOACOAEPXKALLNX OPraHNUYecKUX COeAVHEHWI: METUMOBbLIA U 3TU/IOBbLIN
NIHTTb:. TNIMLEPUH, YKCYCHaa K1cnoTa. XXupbl Kak CNOXKHble 3upbl.

ANKOronMamM wn €ero OTpa>keHue B MPOU3BELEHUAX XY[J0XKECTBEHHON
K rrn :ypbl W M306pasnuTenbHOro NUCKyccTBa.

Yrnesofbl: rntwoko3a, Kpaxmas, LEIH0103a.

A30TCcodepKalllne opraHuyeckne coegnHeHua.  AMUHbLIL,AMUHOKUCIOTHI,
6enkn: CTpOeHWe 1 Gronornyeckas PyHKUMA 6enKoB.
JITMOHCT payunmu f

Y:nydyeHne 3TuneHa W ero B3aMMOAEeNCTBME C PacTBOPOM MNepmaHraHara
KJPKA 6pomHOI BOLOM.

.Y -eCce30HHasa peakunsa Ha rnvuepuH.

[3-eTHblE peakunn 6esKoB.

[MnacTmaccbl 1 BOMIOKHaA. NOHATME O NnacTMaccax U XMMWYECKUX BOIOKHAX.
Hatp ca/ibHble, CUHTETUYECKME U UCKYCCTBEHHbIE BOJIOKHA.

MpuMeHeHne NOANMEPOB B NPUKNAAHOM U KnacCUYecKoM u306pasvTeNbHOM
icr.rcrTae.

JemoHcTpayuns

? aHTUYHbIE BUbI NM1ACTMACC N BOIOKOH.

A.NMMUA N DKN3Hb

Xumuns W OpraHnsMm 4enoseka. XMMWYECKME 3/1eMeHTbl B OpraHusme
-enraekn OpraHu4yeckne M HeopraHuyeckue sellectsa. OCHOBHble XXM3HEHHO
He: rnaguMble coeIMHEHUS: GeNKK, YrneBodbl, XUpPbl, BUTAaMUHbI. YTNeBOAbl —
rnasHblii  UCTOYHWUK 3HEPruUM opraHuMsmMa. Po/b  XMPOB B OpraHusme,
X :NeTTepuH 1 ero ponb B 340P0OBbLE Ye/oBeka.

MuHepanbHble BellecTBa B MPoAyKTax MUTaHUS, nuLleBble [1006aBKMU.
[": -TaKkCMpOBaHHOE NUTaHKe.

Xumuns B 6bITy. Boga. KauecTBo BOAbl. Motolne M YMCTALLME CPeacTBa.
[MpaBuna 6e3onacHoOn paboTbl CO cpeAcTBaMu BbITOBON XUMUN.

PONb XMMWYECKNX 3NEMEHTOB B XKW3HU pacTeHNd. YaobpeHnsa. XuMmuyeckue
;rrrrTBa3awnTbl pacTeHuil.

BMOI0M A

Bnonorusi — coBOKYNHOCTb HayK O >XMBOI npupoae. MeT oAbl HayYHOro NO3HaAHUA
B buonoruu

'KnBasi npupopa Kak O6GbeKT u3yyeHus 6uonoruv. MeTofbl MccnenoBaHus
XMBO npupodbl B 6Guonorun. OnpeaeneHne XW3HWM (C  NPUBIEYEHUNEM



nrepuana u3 pasaenoB QUMK N XMUMUK). YPOBHU OpraHn3aLun XKN3HN.
AEMOHCTpaLuum
'W'DOBHM OpraHM3aLnn XU3HM.
MeTo/ibl NO3HAHUS XWNBOV NPUPOLbI.

KneTkKa

11ctopua n3yyeHUss KNeTkn. OCHOBHble TMOMIOXXEHUA KNETOUYHOW Teopuw.
rCrienixa — CTPYKTYPHO-(PYHKLMOHaNbHAA (3n1eMeHTapHasn) eAnHMLA XKNU3HW.

CTtpoeHve KneTku. [pokKapuvoTbl N 3yKapuoTbl — HU3WKE W BbICLUKE
4/1eroyHble  opraHu3Mbl.  OCHOBHble  CTPYKTYPHble  KOMMOHEHTbl  K/EeTKU
aykapuot. KnetouHoe fA4po. PYyHKUMSA Aapa: XpaHeHWe, BOCMpPOU3BefeHWe U
nepefaya HacnefACTBEHHOW WH(opMauun, perynaumns XMMUYeCKOW aKTUBHOCTY
rnen-11 CTpyKTypa 1 (OYHKLUN XPOMOCOM. AYTOCOMbI M MOM0BbIE XPOMOCOMbI.

Buonornyeckoe 3HavyeHMEXUMUYECKMNX 3N1eMeHTOB.HeopraHnyeckue
sene:rsa 8 COCTaBe KNETKW. Pofb BOAbl KakK pacTBOPUTENA M OCHOBHOIO

 n; nenta BHYTPEHHEN cpefbl OPraHW3MOB. YT/EeBOAbI W NUNUAbI B KNETKE.
rer; rr; ta » OMOMIOrMYECKne (yHKUMKU GenkoB. CTpPOeHWe HYKIeoTU0B U

*ryta MOMNHYKNEOTUAHBbIX Uened JHK n PHK, AT®.

But; ew: n OaKTepuoarn. HekneTtouHoe CTPOEHUE, YXMU3HEHHbIW UMK 1 €ero
Nn N; TOCTb  OT  KMNETOYHbIX (POpPM XU3HWM. Bupycbl — B036yguTeNnu
MHBeKLMOHHBIX  3a00NeBaHUN; NoHATME O0OOHKOBMPYCaX. Bupyc

r -n jeonymta yenoseka (BNY). Mpogmnaktnka BNY-nHpekymn.
Nlem 4eTpannu

[TpoeHMe MOneKynbl 6eska. <

CtToeHne monekynsl AHK.

CTpoeHune KNeTKu. :

['TTOEHHe K/1IeTOK NMpoKapuoT U 3yKapuoT.

CTpoeHune Bupyca.

[MpakTnyeckue 3aHATUA

HabntofeHne KNeToK pacTeHWin U XXMBOTHbIX MO MUKPOCKOMOM Ha rOTOBbIX

NTTONPenapaTax u Ux onuncaHwue.

CpaBHeHVe CTPOEHUSA K/IETOK PacTEHUI U XXUBOTHbIX.

OpraHunsm

OpraHu3am — efuHoe Lenoe. MHoroobpasune opraHvM3MoB.

OOMeH BeLLEeCTBOM W 3HEPruelt C OKpYyXKaroLleid cpefo Kak Heobxoaunmoe
YC/IOBME CYLLLECTBOBAHUS YKMUBbIX CUCTEM.

CnocobHOCTb K CamoBOCMNPOM3BEAEHNI0 — OfIHA U3 OCHOBHbIX 0COGEHHOCTEN
-N3blX OpPraHuW3mMoB. [lefleHne KIeTKn — OCHOBa poCTa, pasBUTUS U
pasMHOXEHUS opraHu3moB. becnonoe pasmMHOXeHue. [1010BONM npouecc K
N :NTBOE pa3MHOXeHne. ONNoA0TBOPEHNE, ero GONOrNYecKoe 3HaueHme.

[MoHsTNEe 06 MHAMBMAYASIbHOM (OHTOreHe3), aMOpPMOHa/IbHOM (3MOPUOreHe3)
Z NOCT- AMOPUOHANBHOM pa3BUTUN. NHAMBUAYa/IbHOE pa3BUTME YeNoBeKa U ero
a:3/10XKHble HapyLUEHMS,



Obuwpe  npeacTaBneHWs O HacNeACTBEHHOCTM U M3MEHYMBOCTM,
["eHeTMYecKasd TEPMUHOMNOIMUA UM CUMBOSIMKA. 3aKOHOMEPHOCTM Hac/eLoBaHUS.
HacnefnosaHve npu3HakoB Yy 4enoseka. lMosioBble XpoMocombl. CuensieHHoe ¢
NMosioM HacnefoBaHve. HacnefCcTBeHHble 60/1€3HUM 4YenoBeKa, WX MPUYUHBL U
npogmnaktTka. CoBpemMeHHble NpeacTaBneHns O reHe 1 reHome.

[eHeTMYecKne 3aKOHOMEPHOCTW W3MEeHYMBOCTU. Knaccudukaums dopm
N3MEHUYMBOCTWN. BnsHMe myTareHoB Ha OpraHu3M 4esioBeKa.

MpegmeT, 3afauM M MeTOoAbl cenekuumn. [eHeTuyeckne 3aKOHOMEPHOCTU
cenekymn. Yuyenve H. . BaBunoBa 0 LUeHTpax MHOroob6pasus w
MPOUCXOXAEHUS KY/IbTYPHbIX PacTeHMn. BuotexHosnorns, ee [LOCTUKEHUS,
MepcrneKTUBbI PasBUTUA.

LeMoHCcT payuu

OO6MeH BeLLeCTB 1 NpeBpaLLeHNs 3HEPTUN B KNETKeE.

[eneHve KneTkn (MUTO3, Melo3).

Cnocobbl 6ecnonoro pasmHOXeHus.

OnnofoTBOpPEHME Y PACTEHWNIA M XXUBOTHBIX.

VHAvBuAyanbHoe passuTe opraHnu3mMa.

HacnefcTBeHHble 601e3HU YesioBeKa.

BavaHne ankoronmsma, HapKOMaHUN, KypeHus Ha HacneACTBeHHOCTb.

MyTaunu.

MoaugmkaLMoHHaa N3MeH4YMBOCTb.

LLeHTpbl MHOroo6pasnsa 1 NPOMUCXOXAEHUSA KYNbTYPHbIX PacTEHUMN.

ICKyCCTBEHHbI 0TOOP.

ccnepoBaHus B 061acT GUOTEXHOMOTUN.

MpakTunyeckune 3aHaT 1A

PelueHve 3ieMeHTapHbIX FreHEeTUYECKNX 3a4au.

AHaM3 1 OUEHKa 3TUYEeCKMX acnekToB pa3BUTUA HEKOTOPbIX UCCef0BaHUM
B GMOTEXHO/IOTNMN.

Bup

JBOJIIOLMOHHAA Teopus W ee pofb B  (POPMUPOBAHWUM  COBPEMEHHOW
eCTeCTBEHHO-Hay4YHON KapTUHbl Mupa. Buag, ero kputepun. Tlonynsuus Kak
CTPYKTYpHas eAunHUUa Buaa n asonounn. CUHTETUYECKads Teopus 3BOMOLUU
CT3). AsmxKyLime cunbl 3Bonoumn B cooteeTctenmn ¢ CTO.

PesynbTatbl 3BositoumMn. CoxpaHeHMe MHOroobpasusi BUAOB KaK OCHOBa
ycToiiumsoro  pasBuTUa  6uocgepbl.  TMpUUYMHBI  BbIMMPaHWA  BUAOB.
Buonormnyeckunin nporpecc 1 6UONOrMYecKnin perpecc.

(MnoTesbl NPOUCXOXAEHUA >KU3HW. YCNOXHEHWe >XMBbIX OpraHu3mMoB Ha
3emne B rpouecce 3BOMOUMW. AHTPOMOreHes W ero 3akOHOMEPHOCTMW.
[oka3aTenbCcTBa pPOACTBA Ye/NOBEKA C M/IEKOMUTAKOLWMMU  XUBOTHLIMU.
Jkonornyeckme  (PakTopbl  aHTPOMOreHesa: YCNOXKHEHME  NOMYNALMOHHOW
CTPYKTYpbl BWUAa, W3roTOB/IEHWE OPYAWUA TpyAa, NMepexof OT PacTUTeNIbHOro K
CMEeLLaHHOMY TUMY MUTaHWA, UCMONb30BaHNe OrHSA. osABNEHUE MbIC/IUTE/IbHOW
AeATeNIbHOCTU M YneHopasaebHON pedn. NponcxoxaeHme YenoBeyeckmx pac.



JeMoHCT paunu
Kputepumn Bupa.
[Monynauma — CTPYKTYpHasa eauMHuLa BUAA, eAUHNLA 3BONHOLUN,
[BVXyLLIne cunbl 3B0IHOLUN.
BO3HMKHOBEHME M MHOroobpasne NpmMcnocobeHnin y opraHu3mos.
Pegkve v ncyesarowime suabl.
[BVXKyLIne cuibl aHTPOMOreHesa.
[MponcxoXaeHre YenoBeka 1 YenoBevyecKmx pac.

[MpakTnyeckme 3aHATUA
OnwucaHne ocobelt BMAa No MOpgOIOrMYecKomy KpUTEpUIO.
AHan13 1 oUeHKa pas/inyHbIX rMNoTe3 MPOUCXOXAEHUA XKU3HN.
AHanu3 1 ouUeHKa pas/inyHbIX TMNoTEe3 MPOUCXOXAEHUA YENOBEKa.

OKOCUCTEMBI

MpeameT ¥ 3a4a4yn 3KOMOrUK: yyeHre 06 3KOOrnmyecknx hakropax, yyeHue
0 co06LLecTBax OpraHM3MoB, yyeHue o buocpepe.

3Konornyeckne akTopbl, O0COOGEHHOCTM WX BO3AENCTBUA. IKOMNOrMyeckas
XapakTepucTuka Buaa. NMoHATMe 00 3KONOTrMYeckux cuctemax. Lienu nurtaHms,
TpohmyecKune ypoBHU. BUOreoLeHO3 Kak 3KocMcTema.

Buocthepa — rnobasbHas 3kocucTema. YdeHue B. . BepHaAckoro o
buoctepe. Ponb XMBbIX OpraHn3mMoB B Guochepe. briomacca. bronornyeckuia
KpyroBopoT (Ha npuMmepe Kpyrosopota yrnepoga). OCHOBHble HarpasieHus
BO3JENCTBMSA 4YefloBeKa Ha Ouocgepy. TpaHchopmauyms  eCTeCTBEHHbIX
aKosiornyecknx cuctem. OCO6eHHOCTU arpo3KoCMCcTeM (arpoLeHo30B).
JeMoHCcTpaunm

Jkonornyeckme hakTopbl U UX BAUSHWE Ha OPraHn3Mmbl.

MeXXBNA0OBble OTHOLIEHUS: MapasvuTU3M, XULHWYECTBO, KOHKYPEHLMS,
CUMOMO3.

ApPYyCHOCTb pacTUTENLHOrO COOOLLIECTBA.

Kpyrosopot yrnepoga B 6uocgepe.

3anoBefHVKN 1 3aKa3HUKKN Poccuum,

MpakTun4yeckne 3aHATUNA

CocTaB/nieHne cxem nepefaydn BELLECTB U aHeprum (Lenein NUTaHKA).

CpaBHUTeNIbHAA XapaKTepucTUKa MPUPOLHbIX 3KOCUCTEM M arpo3KOCUCTEM
CBOEN MECTHOCTMW.

PeLLeHne 3K0M0rnyeckKnx 3agad.

AHanmM3 1 oueHKa NocneAcTBuin COGCTBEHHON AeATENIbHOCTU B OKPYXKatoLLei
cpefe, rnobanbHbIX 3KOMOrMYeCKUX Npobiem v nyTei NX peLleHuns.

JKCKypcun

MHoroo6pasve BuA0B. Ce30HHble W3MEeHeHUss B npupofe (OKPeCTHOCTH
npodeccnoHanbLHON 06pa3oBaTeNbHON opraHu3aumnm).

EcTecTBeHHble " NCKYCCTBEHHbIE 9KOCUCTEMBI (oKpecTHOCTH
npodeccnoHanbLHON 06pa3oBaTeNbHOM opraHmu3aumnm).



NMPUMEPHbBIE TEMbl PEGEPATOB (JOK/TALOB), UHANBUAYANbHbIX
NMPOEKTOB

Martepus, (hopMbl ee ABVXKEHWNA U CYLLECTBOBAHWA.

MepBblil pycckuin akagemnk M.B.JTOMOHOCOB.

icKycCTBO M npoLecc No3HaHKS.

Punsmka 1 My3blKasibHOe UCKYCCTBO.

LiBeTOMYy3bIKa.

Pu3nKa B COBPEMEHHOM LIMPKE.

Pu3nyeckme MeToabl UCCNefoBaHNA NaMATHUKOB UCTOPUK, apXUTEKTYPbI
M MPOU3BELEHWNIN NCKYCCTBA.

Hay4HO-TeXHNYeCKNin nporpecc 1 npobnembl 3KONOTUN,
brnoTtexHonorna n reHHasa nHXxeHepmnsa — TexHonorum XXI seka.
HaHOTexXHON0rMa Kak NnpuopuTeTHOE Hanpas/eHe Pa3BUTUA HAYKN U
npoun3BoAcTBa B Poccuiickon degepauun.

OxpaHa OKpy»KatoLLieil cpefibl OT XMMUYECKOr0 3arpsa3HeHns.
PacTBopbl BOKPYT Hac.

YCTpaHeHMe XXeCTKOCTW BOAbl Ha MPOMbILLUIEHHbIX NMPeanpuaTuax.
icTopra BO3HMKHOBEHUSA M Pa3BUTUA OPraHMYeckon XMMnu.
Yrnesofbl U UX POJib B XXMBOW MPUPOSE.

XKnpbl Kak NpoayKT NMUTaHUA N XMMNUYECKOEe Cbipbe.

HexBaTKa NpoAoBONbLCTBUA Kak rnobanbHas npobnema yesnoBeyecTsa 1
NyTU ee peLLeHns.

CpeficTBa rMrmeHbl Ha OCHOBE KUC/I0POACOAep KallmX opraHn4ecKmx
COeIMHEHWI.

CUHTEeTUYECKNE MOKOLLME CPelcTBa: AOCTOUHCTBA M HEJOCTATKMN.
Jedununt 6enka B NULLEBLIX NPOAYKTaX U ero NpeofoseHne B pamMmkax
rno6anbHoOM NPOAOBONLCTBEHHON NPOrpamMMbl.

B./. BepHaacKuii 1 ero ydeHue o buocepe.

cTopus 1 pasBuTue 3HaHUI O KNETKe.

OKpyxatoLLaa yenoBeka cpefia 1 ee KOMMNOHEHTbI: pas/InyHble B3rNsaabl Ha
OflHY Npob6nemy.

[Monynaumsa Kak egMHuLa 61M010rMUYECKOn 3BOJTHOLMN.

[Monynauma Kak aKonornyeckas eguHuLa.

CoBpeMeHHbIe B3rNs4bl Ha GMONOrNYECKYH 3BOHOLMIO.
CoBpeMeHHble B3rnfaAbl Ha NPOUCX0XAeHMe YenoBeKa: CTONKHOBEHNE
MHEHUMN.

CoBpeMeHHble MeTobl UCCNef0BaHUA KNETKN.

Cpefpbl 06MTaHUA OPraHNM3MOB: NPUYUHBLI pa3Ho0bpasus.



TEMATUYECKOE TJTIAHNPOBAHWE

[pn peanusaunm cogepxaHns 06w eo6pa3oBaTeNbHON y4e6HOW AUCLUNANHDI
EctectBO3HaHuMe» B npegenax ocsoeHuns NMMCC3 Ha 6a3e OCHOBHOro obuwero
:'TazoBaHMs € MNONy4yeHmem cpegHero obuiero ob6pasoBaHus (MMNCC3)
MaKCUMa/lbHAA yuebHaa Harpyska obyvyarWwmxca cocrtaBnaeT:

— 162 yvaca, u3 Hux ob6A3aTenbHas aygMTopHas Harpyska obyuvarwuxcs,
BKAOYagd nNpakKTuyeckue 3aHATUA, — 108 y4yacoB, BHeayauTOpHafd
camocTtoAaTeNbHasa paboTa cTygeHToB — 54 yvaca.

MPNUMEPHbBIE TEMATWNYECKWE MNMJ1AHbI

KonunuyecTBo 4acos

Mpodhwunn

CopepaHme 06yuenus NMPOMEeCcCUoOHaNbHOrO
obpasoBaHuA

COLMANbHO-3KOHOMMUYECKUW U©

CneymanbHocTtn CMO

Nyay TopHble 3aHATUA 48
MexaHuka 13
OCHOBbI MONEKYIAPHON (PU3NKM 1 10
TEPMOANHAMUKN

OCHOBbI 3/1eKTPOANHAMUKMN 14
Kone6aHus v sonHbl 4
ANemMeHTbl KBAHTOBOW (hM3NKK

BceneHHada n ee ssontoyus 2

BHeayanTopHas camoctosTensHas pa6oTa
[MOAr0TOBKA YCTHbLIX BbicTynneHnid no 3a-
AAaHHbIM TEMAM, 3acce, AoKNaj0B, pedepaTos,

NHOANBUNAYA/IbHOIO npoekTa ¢ ucnonb3oBa- 24

HUEM MHpOpPMALMOHHBIX TEXHONOTUNR, 3KC-

Kypcumn n ap.

MpomMe>kKyTo4YyHaa aTTecTaunsa B gpopme anddepeHUMpoBaHHOro 3ayeTa
I 3noro 72

XNUMUNSA

A OGUTOpPHbIE 3aHAT UA 30
BeeneHue 2

OO6Las N HeopraHnueckaa XuMna 16
OpraHunyeckaa XumMns 12

BHeayguTopHasa camocTosTenbHas paboTa

MOATOTOBKA YCTHbIX BbICTYNNEHUNA Mo

3afjlaHHbIM TeMaMm, 3cce, JOKNAafoB,

pethepaToB, UHAWBUAYANbHOTO NPOEKTa C 15

MCNONb30BaHWEM MH(pOPMaLUMOHHBIX



TEXHONOTrMn n ap.
Mpome>kyTo4yHad aTTecTayus popme anddhepeHUMpPOBaAHHOrIoO 3a4yeTa
NToro 45

;. ONTOPHbIE 3aHATUA 30
Bunonorma — COBOKYMNHOCTb HayK O XXWBOI

n:upoae. MeTobl HAYYHOTrO NO3HaHWS B 1
6uonoruu
KneTka
OpraHunsm
Bupg
OKOCUCTEMbI

01 0O 00 0o

BHeayaguTopHas camocTosTenbHas pa6boTa
N :nroToBKa YCTHbIX BbICTYN/AeHU No 3a-
LaHHbIM TemMaMm, 3cce, LOKNaAoOB, pethepaTos,

nUANN NAYyanbHOro NpPoeKTa ¢ UCNOob30Ba- 15
HUMEM MHPOPMALMNOHHbLIX TEXHONOTNIA, 3KC-

Kypcuu un ap.

NToro 45

Mr'me>Xy ToyHasa aTTecTayunsa popme andpdhepeHUMpoBaHHOrIo 3a4eTa
Bcero 162



>B

1

dusmka

BBefeHve. MexaHNYeCcKoe ABVKEHNE.
? B3HOMEPHOE NPSMOIMHENHOE ABVKEHUE.
Mpadmkm aBMKEHMSA. 3aKOH C/IOXKEHUA

I"fiefHsAs CKOPOCTb NpU HepaBHOMEPHOM
[BWKEHUWN. MIHOBEHHast CKOPOCTb U
a3H:; ; : AEHHOe NPAMONVHEHOe ABVXXEHME.
Ya..: peHue. CBO60AHOE NageHne Ten.

Maccaun cuna. Baammogeiicteme Ten. 3akoHbl

Cufbl B npupoge. 3aKOH BCEMUPHOI0O

1¥an. Bve Tena. 3aKOH COXpaHeHUst MmNy bea.

3aKOH coxpaHeHus MOTHOW MEXaHNYeCcKoW

TemaTu4yeckui nnaH

HanmeHoBaHWe pa3gena, TeMbl

Pasgen 1
MexaHnka
Tema 11

CKOpOCTel.
Tema 2

Paspen 2
JnHamnka.
Tema 1

AVHaMUKMN.
Tema 2

TAroteHuUs. HeBecomMocTb
Tema 3

2T : B3a/IbHasA nabopatopHas paboTa
. [, . BaHHe 3aBMCUMOCTMN CW/bl TPEHNSA OT

macchbl Tena»
Pasgen 3

3aKOHbI COXpaHeHUA B MeEXaHUNKE.

Tema 1

PeakTnBHOe ABUXEHNe.

MexaHun4yeckas paboTa. MOLIHOCTb.

Tema 2

MexaHunyeckasa sHeprusa. KnHetunyeckas
3Heprusa n paboTta. MoTeHUMabHas 3Heprus B

rpaBUTaLlMOHHOM None.

3Hepruu.
Pasgen 4

OCHOBbI MONEKYNSIPHON (IU3NKN 1

TepMOoANHaAMUKM.
Tema 1

Makcum KonnyecTtso
anbHas ayAMTOPCKMX
yuebHas 4acos
Harpyska fnekuumin npakTtu
CTyfeHTa YyecKmx
72 40 8
4 2
4 2
2 2
4 2
2 2
4 2
2 2
10
2 2

ATOMUCTMYECKAA TEOPUA CTPOEHUSA BELLECTBA.

HabntoeHre 1 ONbITbl, NOATBEPXAAtOLLE

OCHOBHbIe nonoxeHua MKT. Maccbl 1 pasmepbl

CamocrTos
TeNbHas
yuyebHas
Harpyska
CTyAeHTa

24
4

2



to

]-lll

28

MOJEKY.
Tema 2 4
WpeanbHbIl ra3. Temnepatypa Kak mepa
CpefHel KNHeTUYECKOW SHEPrnm YacTuLl.
YpaBHeHWe COCTOSAHWNA 1AeasbHOro rasa.
M3onpouecchl.
Tema 3
Mogenb Xuakoctu. NoBepXHOCTHOE HaTAXEHNE
N cMayvBaHue. KpucTannnyeckune u amoppHble 4
BelLlecTBa.
Tema 4 2
TepmogmHaMumKa.
Pasgen 5
OCHOBbI 31EKTPOAMHAMUKN.
Tema 1
B3avmogeincTeue 3aps>keHHbIX Ten.
AneKTpuYecKnii 3apsif. 3akKoH COXpaHeHns
3N1EeKTPUYECKOro 3apsaja.

Tema 2 2
3akoH KysoHa.
dneKTpocTaTnyeckoe nose.
Tema 3 2
OCHOBHbIe XapaKTepucTUKK
3N1eKTPOCTATUYECKOTI O MOJIA U CBA3b MEXAY

HUMW.
Tema 4
T2 H3N: 31NeKTPUYECKMn TOK. Cuna TOKa,
TUMSAAL e 3M1eKTPUYECKoe CONpPoTMBIIeHNE. 4
333 _Ma__dA\"yacTKa 3/1eKTPUYECKON Lenu.
Tema 5 2

@ nc:oparopHas pabota «Cbopka
39KCTPMYECKOM LLenn N n3mepeHmne Cusibl ToKa v
Hanps>KeHUA Ha ee PasINYHbIX y4acTKax».
Tema 6 2
YHHWUTHOE MOJIE M ero OCHOBHbIE
XapaKTepnucTuKK. 3akoH Amnepa.
Tema 7 2
dneKTpoasurartens. HAsneHue
3N1EKTPOMArHUTHOW MHAYKLMW.
Pasgen 6
KonebaHuns v BOSHbI.
Tema 1 2
MexaHuyecKne 1 3NeKTPOMarHUTHbIe
Kone6aHusi 1 BOJHbI.
Tema 2 2
®. nabopatopHas paboTa «M3yyeHne KonebaHmi
MaTeMaTUYeCKOro MasTH/Ka»
Tema 3 4
CBeToBble BO/HbI. JIMH3a.
®. nabopaTopHas paboTa «M3yyeHune
NHTepgepeHUNn 1 andpakLmm ceeTay

14



Paspen 7
AneMeHTbl KBaHTOBOM (DU3NKM
Tema 1
KBaHTOBOE CBOWCTBO cBeTa. PU3MNKa aTOMa.
Tema 2
ATOMHOE A4p0. Paan0aKTUBHOCTb.
- Pasgen 8
BceneHHasa v ee aBonoLnA
— Tema 1
CTpoeHue 1 pa3BuTue BceneHHoN.
IMpPOnCXOXAEHNE COMHEUYHOW CUCTEMBI.
3— Xumus

BBegeHne

w1 Paspen 1
O6LL@asa 1 HeopraHM4yecKast XMmmus

Tema 1

BeHOo3Hble NMOHATUA Y 3aKOHbI XUMUW.
Meprofnyeckunin 3akoH 1 MNeprogmyeckas

efetemn anemeHToB .. MeHzeneesa

-t Tema 2

CTpoeHue BelLlecTBa
Tema 3
Bopa. Pactsopbl

- Tema 4
XUMUNYECKNe peaxkumn.

Tema 5

Knaccuukaums HeopraHNYecknx CoeuHEHNN

1 UX CBOMCTBA

-C Tema 6
3npeneneHune pH 1 pacTBOPOB COMel

Tema 7
3:azV; elCTBME META/IIOB C pacTBOpaMu
K1cnot
44 Tema 8
MeTannbl N HeMeTas bl
mE Pazgen 2
OpraHunyeckasa Xmmus

Tema 1
| CHOBHbIE MOHATUA OPraHNYECKOM XUMUN 1

Teopusi CTPOEHUS OPraHUYeCKNX COeVHEHWIA.

i Tema2

aneBop,opo,qbl n nX NpupoaHbIe NCTOYHUKMN,

45

24

15

26

12

15



51

53

55

Tema3
Kucnopopgcozaep-
Xalme opraHn4eckme coenHeHNs

Tema 4
A30TCoepKalliie opraHMyeckme coeuHeHus.
Monuwmepsl.

Paspen 3
XNMUSA U XKN3Hb

Tema 1
XVMUA N OpraHn3M YesioBeKa.

Tewma 2
Xumus B 6bITy

Bunt ras

BBeneHue

Pasgen 1

KneTka

Tema 1
cT * N3y4yeHnsa KneTkn. OCHOBHbIe
3:': FEHUS KNeTOYHOW Teopuu

Tema 2
CHC3H : : CTPYKTYPHbIE KOMMOHEHTbI KNEeTKN

|1 SB 1 Tema 3

I/I*

£5

r TTK GakTepuodarn.  HekneTouHoe

HabniogeHne KeTOK pacTeHui u
- ; . NCA MWKPOCKOMOM Ha rOTOBbIX
| — wuum lip N 1 1 NX ONKNCaHKe.

Pasnen2

OpraHusm

Tema 1
OpraHuam — eanHoe Uenoe. MHoroo6pasme
OpraH1M3moB

Tema 2
~mmmm—- -——@[IEHUE- ero  Guonorunyeckoe

Tema 3
Mpeamer, 3afayn W  METOAblI  CENEKUUN.
["eHeTnYeCcKme 3aKOHOMEPHOCTU CeNleKLum
MTa3rTnyeckas pabota
? erneHue ['eHeTUYecKNX 3agay

Paspen 3
Bupg
Tema 1

11

11

12

45 22

15



Bun.  €ro  KpuTepum.

Monynauma  Kak

CTPYKTYpHas eiH1La B1AA

Tema
JKonornyeckme hakTopbl

Tema

2 3 2 1
aHTpororeHesa:
3 3 2 1

Hrou cxoxaeHve YenoBevyecKux pac.

Airrkrnyeckas pabota 2 2
::; aHne ocobei BMaa no MophonorMyeckomy
KIUTEPHIO.
Pasgen 4 10 3 2 5
OKOCUCTEMBI
Tema 1 3 2 - 1
Eren.enu 3agaun 3Konormm
Tema 2 5 2 3
[ XxTasgeHHe CXem nepefaun  BELECTB W
-ex 3L e el nutaHuns),
nna- . & x.JaKTepucTuka MpPUPOAHbIX
: 231 . cuctem CBOE MECTHOCTMW.
FC cw3- CETU arpoaKocucTem 2 1 - 1

X - -s : E211IETVIKA OCHOBHbIX BUAOB YUYEEHOW AEATE/TbHOCTW

CTYOEHTOB

C:XxaTxgHue ;6yyeHun

Z7~: Em A
BeepeHue

KnHemaTtunka

XapakTepucTuKa OCHOBHbIX BUAOB AeSATENbHOCTY
CTYEeHTOB (Ha YpOBHE y4YebHbIX AEeNCTBUIN)

Pa3BuTne cnocoOHOCTEN ACHO M TOYHO M3/1aratb CBOU
MbIC/IN, IOrMYeCKM 060CHOBbLIBATb CBOK TOYKY 3pPEHUS,
BOCNPUHUMATbL M aHaN3MpoBaTb MHEHUS cobeceHMKOB,
npu3Haeas NpaBo APYroro 4yesoBeKa Ha MHOE MHeHWe.
MpuBefeHNe NPUMePOB BANAHUSA OTKPLITUIA B (hU3UKE Ha
nporpecc B TEXHWKE N TEXHONOTMK NPOM3BOACTBA
MexaHuka

O3HaKoM/IeHMe CO cnocobamm onmcaHUsa MexaHu4ecKoro
[BVKEHUA, OCHOBHOW 3afjlavyeil MexaHUKM.

3yyeHre OCHOBHbIX PU3NYECKMUX BENNYNH KUHEMATUKN:
nepemMeLL,eHns, CKOPOCTU, YCKOPEHMUS.

HabntogeHne OTHOCMTENbHOCTU MeXaHU4ecKoro
ABKeHUA. PopMynnpoBaHue 3aKOHa CIOXeHUA
CKOpOCTEM.

WccnepoBaHne paBHOYCKOPEHHOTO MPSMO/IMHENHOTO
ABVKeHNA (Ha npumepe CBOGOAHOIO nafeHusa Ten) u
PaBHOMEPHOI0 [BVXXEHUS Tena Mo OKPY>XXHOCTMU.



AnHamnka

3bXx:HWN COXpaHeHus B
MexaHuKe

MOHMMaHMe CMbICMa OCHOBHbIX (PU3NYECKNX BENNYMH,
XapaKTepm3yLWwmnx paBHOMEPHOE ABMXXEHMe Tena no
OKPY>XXHOCTW

IMoHMMaHWe CMbIcNa TaKuX PU3NYECKUX MOLeNen, Kak
mMaTepuanbHas To4Ka, MHepunanbHas cuctema oTcyera.
3mepeHune macchl Tena pasiMyHbIMU crnocobamu.
M3mepeHune cun B3aMMogencTeus Ten. BoluncneHue
3HaYeHNs YCKOPEHUA TeN N0 U3BECTHbIM 3HAYEHUAM
[ENCTBYIOLWMX CUT U Mace Terl.

YMeHue pasnnyatb CUIy TSHKECTU U BeC Tena.
O6bsACHEHME N NpUBELEHNE NMPUMEPOB SB/IEHNSA
HEBECOMOCTW!.

MpuMeHeHMe OCHOBHbIX MOHATUIA, (hOPMYN U 3aKOHOB
AVNHAMUKM K PeLLEHNIO 3aaad

OO6bsACHEHME PeaKTUBHOIO [BVMKEHUSA Ha OCHOBE 3aKOHa
COXpaHeHusa uMmnynbca. NpuMeHeHNe 3aKOHa COXpaHeHus
UMNynbca A8 BblYNCNEHNSA U3MEHEHUIA CKOPOCTEN Ten
npu ux B3aumogencTemax. BoluncneHune paboTtbl cun u
N3MEHEHMNS KNHETUYECKOW 3Hepruu Tena. BoluncneHune
NOTeHUNaNbHOW 3HEPrUmn TeN B rpaBUTaLMOHHOM Mose.
XapaKTepucTuka npom3BoANTENbHOCTM MallUH U
ABuraTeneii ¢ MICNOMb30BaHMEM MOHATUS MOLLHOCTY

OCHOBbI MONEKYNAPHOW PUNKN N TEPMOSUHAMUKH

M:n r-axrHas qusmnka

71T ZoAnHaMuKa

JNeKTpocTaTnka

P opMyIMpoBaHME OCHOBHbIX MOMOXKEHNIA MONEKYIAPHO-
KWHETUYECKOW Teopuun. BbinonHeHne 3KCNepuMEHTOB,
cny>auwmx 060CHOBaHNEM MOJEKYNSAPHO-KUHETNUYECKOW
Teopun. HabntogeHne 6poyHOBCKOr0 ABVMKEHUSA U
ABMIEHNS A y3un.
OnpefeneHne napaMmeTpoB BellecTBa B ra3o06pasHoOM
COCTOSIHAM Ha OCHOBAaHUM YPaBHEHUS COCTOAHMSA
naeansHOro rasa. MNpeacrasneHne B BMAe rpafuka
N30XOPHOro, N306apHOro 1 M30TEPMUYECKOrO MPOLLECCOB.
BbluncneHune cpegHeit KWHETUYECKON 3HEPrUKM Tens0BOro
[IBMXXKEHUSA MOJNIEKYN MO U3BECTHOWN TemnepaTtype
BELLECTBa. M3mepeHne BNaXXHOCTU BO3AyXa
JKcnepuMeHTanbHOe nccnefoBaHme TENI0BbIX CBOMCTB
BellecTBa. PacueT KonmyecTBa Tenn0Tbl, HEO6X0AMMOIO
NSt OCYLLECTBMIEHNS NpoLecca NpeBpaLweHns BellecTea 13
O[JHOTO arperaTtHoOro COCTOSiHUA B Apyroe.
PacuyeT M3MEHEHWNSI BHYTPEHHEN 3Heprun Ten, paboTbl 1
nepegaHHOro KOamM4yecTBa TenA0Tbl HA OCHOBaHUM
nepBOro 3akoHa TepMogmMHamMmukn. OB6bACHEHME
NPUHLUMMNOB AEACTBMA TEMNMOBbIX MALLWH

OcCHOBbI INeKTpoaNHaAMUKN
BbluncneHne cun B3aMMO4eNCTBUS TOUYEUHbIX
3NEKTPUYECKNX 3apsifoB.
BbluncneHme HanpsXXeHHOCTU U NoTeHumana
3N1eKTPUYECKOro Mos O4HOIr0 U HECKONbKUX TOYEUHbIX
3aps0B.
M3mepeHune pasHOCTU NOTEHLNANOB.
MpuBeaeHMe NPUMEPOB NPOBOAHUKOB, AN3NEKTPUKOB U
KOHAEHCaTOpPOB.



1

_TMOCTOSIHHbIV TOK

" ATHUTHOE noJe

1n;:4e:-nie KonebaHusa
1 BOJIHbI

>T:rTT:MarHHTHbIE
-- . = Bronbl

ATTIBble BOJIHbI

Y- --T:3ble CBOWNCTBA
CBeTa

©H3HKa aToma

H:T: a4pa un

HabntogeHne SBNeHNA 3N1€KTPOCTAaTUUYECKON UHAYKLUN W
AB/IEHNA Nonspusaunn gUanekTpuka, Haxoaslerocs B
3N1eKTPUYECKOM nose
3mepeHne MOLLHOCTM 3M1eKTPUYECKOro ToKa. Vi3MepeHune
34C v BHYTpPEHHero conpoTMBEHNS UCTOUYHMKA TOKa.
C60p 1 ncnbiTaHWe 3NEKTPUYECKUX Lienei ¢ pasInyHbIM
COeflHEeHVEM MPOBOAHMKOB, pacyeT UX napaMeTpoB
HabntogeHve gencTsna MarHUTHOrO Mons Ha NPOBOAHUK O
TOKOM, KapTUHOK MarHUTHbIX MOJEeN.
®opmynnpoBaHue npasusa IEBON PyKW AN onpefeneHns
HanpasneHns cunbl Amnepa.
BbluncneHune cun, AencTBYOWMUX HA NPOBOAHUK C TOKOM T.
MarHMUTHOM nose, 06bACHEHWEe NPUHLUMNA LENCTBUA
anexkTpoAsuratens. MccnefosaHune SBNeHUS
3N1eKTPOMArHUTHON NHAYKLUUK

Kone6aHns v BOMHbI
MpuBeLeHNe NPUMepPOB KonebaTelbHbIX LBVKEHWIA.
WccnepoBaHve 3aBUCUMOCTY nepuoga KonebaHnii
MaTemMaTM4ecKoro MafgTHUKa OT ero A/InMHbl, Macchbl 1
amnAnTyabl KonebaHnin. OnpegeneHne yCKoOpeHUs
CBOOOAHOr0 NajeHns ¢ NOMOLLbI0 MaTeMaTUYeCKoro
MasaTHVUKa. HabniogeHne KonebaHUin 3Byyallero Tena.
MprBeaeHMe 3HAYEHNSA CKOPOCTU pacnpocTpaHeHUs 3ByKa
B pasfINYHbIX cpejax.
YMeHne 00bACHATH UCNOJ/Ib30BaHMeE Y/bTpasByKa B
MeaNLNHe
HabnogeHne ocuuniorpaMm rapMoHUYecKux KonebaHui
CU/bl TOKa B LeMNMu.
O6bACHeHWe NpeBpaLLeHNs 3HepPrun B ngeasbHoOM
KonebaTenbHOM KOHTYpE.
N3y4yeHne ycTpoicTBa 1 NpuHLMNA AeNCTBUSA
TpaHcopmaTopa. AHann3 CXeMbl nepefavm
3N1eKTPO3Heprum Ha 6onblune paccToaHusa. MNpusegeHue
NnpMMepoB BMA0B pagnocBa3n. 3HaKOMCTBO C YCTPOWA-
CTBaMu, BXOAALWMMU B CUCTEMY PafMOCBA3MN.
O6cyXaeHne 0cCo6eHHOCTEN pacnpocTpaHeHUA PaanoBOJSIH
[MprMeHeHMe Ha NPaKTUKe 3aKOHOB OTPaXKeHUs ”
npenomsieHns cBeTa Npu peweHnn 3agad. HabnwgeHve
ABNEeHNA audpakumMu 1 gucrnepcumn ceeta. Y MeHue
CTPOUTb M306paKeHUs NpeaMETOB, AaBaeMble JIMH3aMMU.
PacyeT ONTMYECKOMW CUMbl NINH3bI
JNemMeHT bl KBAHTOBOWR PU3nKN
HabnogeHne QoToanekTpuyeckoro agekra. Pacuet
MaKCMManbHOW KMHETUYECKOW 3HEPrum 3M1eKTPOHOB Npu
(hoToahhekTe
dopmynumpoBaHune noctynatoB bopa. HabnwogeHne
NIMHENYATOro 1 HeMPEepPbIBHOIO CMEeKTPOB.
PacyeTt 4acTOTbl U A/IMHbI BOJIHbI UCMYCKAaeMOro cBeTa npu
nepexofe atoMa 13 O4HOr0 CTaLMOHAaPHOro COCTOSHUA B
Apyroe.
OO6bACHeHWe NpuHUMNa fecTBMA nasepa
HabntogeHne TpekoB anba-vyacTuy B kKamepe BunbcoHa.



3a€M EHTapHbIX YacTuy,

[Tr :eHHe 1 pasBuTne
BceneHHoiA
MpouncxoxpeHne
CONHeYHOoN cucTemsl

BeegeHune

Nekel2 ze XUMUYECKUE
MOHATUSA

Cale23aK0Hbl XUMUK

ICe:BHble TEOPUN XUMUN

Pervctpaumns a4epHbIX U3yYeHWIA C NOMOLLbI0 CUETUMKA
lenrepa.
PacuyeT 3Heprum CBA3N aTOMHbIX SiAep.
MOHMMaHNe LEHHOCTW HAay4YHOro MO3HaHWUA Mupa He
BOOOLLE 415 Ye/loBeYeCTBa B LLE/IOM, a 419 KaXA0ro
06yuyaroLwerocs MMYHO, LEHHOCTN OBNMafeHUS METOAOM
Hay4YHOro No3HaHUs Ans OCTUXKEHUA ycrexa B NH60M
BUAE NPaKTUYECKO AeATeNbHOCTM

BceneHHasa n ee Jponwoyna
O6bACHeHNe Mofenn paclimpstoLeincs BeeneHHoM

HabntogeHve 3Be3f, JIyHbl U NNaHeT B TeNeckon.
HabntofeHne CONHeYHbIX NATEH C MOMOLLbIO Tesleckona
XNMKNA
PackpbiTue BK/lafa XMMUYECKON KapTUHbI MMpPa B eAMHYIO
eCTEeCTBEHHO-HAYYHYI0 KapTUHY MUpa.
XapakTepucTuka XMMnn Kak npon3BoanTeNIbHON CUmbl
obuiecTsa
YMeHue faTb OnpefesieHne n onepmpoBaTth Cefyrowmumn
XUMNYECKUMWN MOHATUAMMU: «BELLLECTBO», «XUMNYECKWI
NEeMEeHT», «aTOM», «MONieKyna», «0THOCUTE/IbHbIE
aTOMHas 1 MOJIEKYNApHas MacCbl», «MOH», «afioTPONns»,
«N30TOMNbI», «XUMUYECKASA CBS3b», «3NEKTPOOTPULATENb-
HOCTb», «Ba/lEHTHOCTb», «CTEMeHb OKUCNEHUSA», «MO/b»,
«MONSIPHAs Macca», «MOMSAPHbIA 06beM razoobpasHbIX
BELLECTB», «BELLECTBA MOMEKYIAPHOr0 U
HEMO/IEKYNIAPHOI0 CTPOEHMSA», «PACTBOPbI», «3NEKTPONNT
N HE3NEKTPONINT», «3/IeKTPONINTUYECKAA AMccounanma»,
«OKWUCNUTENb N BOCCTAHOBUTENb», «OKUCNEHWE U
BOCCTaHOB/IEHME», «CKOPOCTb XMMUYECKOW peakLumn»,
«XUMUNYECKOEe pPaBHOBECUE», «YTNEPOAHbI CKENeT»,
«(PyHKUMOHaNbHas rpynna», «n3oMepus»
dopmynmpoBaHMe 3aKOHOB COXpPaHeHUA MacChl BeLLecTs U
MOCTOSAAHCTBA COCTaBa BELLECTB. Y CTaHOBNEHWE NMPUYNHHO-
CNefCTBEHHOWN CBA3U MeXAy COAepXXaHUeM 3TUX 3aKOHOB
N HaNnMCcaHMeM XUMUYECKUX (hOpMYyNn U ypaBHEHWUN.
PackpbITe ()M3MYECKOro CMbIC/ia CUMBOIMKK
Mepuoanyveckoi Tabnunubl XMMMUYECKUX 3N1eMeHTOB . W.
MeHaeneeBa (HOMepoB 3/ieMeHTa, nepuoga, rpynnbl) u
YyCTaHOB/IEHNE NPUUYNHHO-CNEACTBEHHOW CBA3N MEXAY
CTPOeHWeM aToma M 3aKOHOMepPHOCTAMMU M3MEHEHUS
CBOWCTB 3/1eMEHTOB 1 06pa30BaHHbIX UMW BeLLECTB B
nepuofax v rpynnax. XapakTepucTmka 3N1eMeHTOB MasiblX
nepuoAoB Mo UX MONOXKeHUO B Mepuognmyeckon cucteme
A. . MeHpeneesa
YCcTaHOBNEHME 3aBUCMMOCTU CBOMCTB XMMUYECKMNX
BELLEeCTB OT CTPOEHMSA aTOMOB 06pa3yoLLnX KX
XUMUYECKMX 3N1EMEHTOB. XapaKTepucTmuKa BaXXHeNLWnx
TUNOB XMMWUYECKUX CBA3EN N OTHOCUTENbHOCTU 3TOM
Tunonornn. O6bACHEHME 3aBUCMMOCTY CBOWCTB BeELLLECTB
OT UX COCTaBa N CTPOEHUA KPUCTA/NIMYECKUX PELLETOK.
dopmynMpoBaHMe OCHOBHbIX MOMOXEHWNIA Teopun



r,Nr=r"—e BeLecTBa 1
mMaTtepuaibi

An t7.-.iCKUM A3bIK U
CMMBOJTNKa

Xt «KBECKNe peakLunm

ia p ;- ePUMEHT

WIS ;. alS zH T apM3ana

Lipathknuoe n npodec-

=3M3e : 3HAYMMIE
. YAepXKaHue

3NeKTPOSIUTUYECKON Anccoumnanmm n xapakTepnuctuka B
CBETE 3TOM Teopumn CBOMCTB OCHOBHbIX K/1accoB
HeopraHMYeckKnx CoeanHeHN.

dopmynMpoBaHMe OCHOBHbIX MOMOXEHWNIA Teopuu
XUMUNYECKOr0 CTPOEHUSA OpPraHnYecKnX CoeUHeHnn u
XapaKTepuUCTUKa B CBETe 3TOMN Teopun CBOWCTB
BaXXHEMLWNX npeAcTaBUTeNIel OCHOBHbIX K1accoB
OpraHNYecknx CoeguHeHnN

XapakTepncTuka CTpOeHUs aTOMOB U KPpUCTanIoB U Ha
3TOM OCHOBE — 06X (DU3NYECKUX U XUMUYECKUNX
CBOWCTB METa//IOB Y HeMeTannoB. XapakTepucTuka
cocTaBa, CTPOEHUSA, CBOWCTB, NOJYYEHUSA U NMPUMEHEHNE
BaXXHEMNLINX HEMETa/I0B.

XapaKTepucTuka coctaBa, CTPOEHUS 1 0OLNX CBOMCTB
BaXXHEMLIMNX KNacCOB HEOPraHNMYECKNX COeAUHEHUNA.
OnucaHne cocTaBa U CBOWCTB BaXKHEMNLLNX
npefcTaBuUTeNein opraHUYecKMX CoefMHEHWA: MeTaHona u
3TaHo/a, CNOXHbIX 3(MPOB, XMNPOB, Mbl/l, KAPOOHOBbLIX
KMCNOT (YKCYCHOW KMCNOTbI), MOHOCaxapuaoB (rntoKo3bl),
amcaxapugos (caxapossl), nofucaxapuaos (Kpaxmana v
LLe/I1K0/103bl), aMUHOKUCIOT, 6e/1KOB, UCKYCCTBEHHbIX U
CUHTETMYECKNX NOJIMMEpPOB

cnonb3oBaHue B y4e6HOW M nNpodeccnoHanbHo
[eATENbHOCTU XUMUYECKNX TEPMUHOB Y CUMBOJIUKMA.
HasblBaHMe N3yYeHHbIX BEWECTB MO TPUBUANIbHOWN UK
MeXAyHapoLHON HOMEHKNaType 1 OTpaXeHue cocTasa
3TUX COEAUHEHUI C NOMOLLbLID XUMUYECKUX (hOpMYII.
OTpaxeHne XMMNYECKNX NPOLLECCOB C NOMOLLbIO
YPaBHEHUI XUMMUYECKNX peaKLuii

O6bACHEHNE CYLHOCTN XMMUYECKNX MPOLLECCOB.
Knaccugumkaymsa XmMnyecknx peakumin no pasinyHbim
npu3HaKam

BbINONHEHME XMMUYECKOr0 3KCMepUMeHTa B NOJTHOM
COOTBETCTBMU C NpaBuiamMn TeXHUKM 6e30MacHoOCTM.
HabntogeHve, ukcuposaHe 1 onmncaHue pesybTaToB
NPOBeLEHHOr0 3KCrNepuMeHTa

MpoBefeHMe caMOCTOATENNbHOMO NMOMCKa XUMUYECKOWA
NH(opMaunn ¢ NCNOSb30BaHNEM Pa3IMYHbLIX UCTOYHMUKOB
(Hay4YHO-NONYNSAPHbIX M3AaHUIA, KOMMbIOTEPHbLIX 6a3
[aHHbIX, pecypcoB NHTepHeTa); UCMoNb30BaHNe
KOMMbIOTEPHbIX TEXHOMOMNI A48 06paboTKM 1 nepegayu
XUMMNYECKON MHopMaL MK 1 ee NpeacTaBieHNs B
pasnnyHbIX opmax

O6bACHEHNE XMMUYECKNX ABNEHUIA, MPOUCXOAALLMX B
npupoge, ObITY 1 Ha NPOU3BOACTBE.

CobntofeHvie npaBus 3KONOrMYeCKM rpaMoTHOro
NnoBefleHNs B OKPY>XKatoLLlei cpefe.

OueHKa BNUAHUA XUMMUYECKOTO 3arpsisHeHUs
OKpY>KaloLLen cpefbl Ha OpraHn3M YesioBeka u Apyrue
YXNBbIE OpraHn3Mbl.

CobntofeHve npasun 6e30nacHOro obpalleHus ¢
roprYMMN 1 TOKCUYHBIMY BellecTBaMu, NabopaTopHbIM



060opyAoBaHMEM.
KpuTnyeckas oueHKa 4OCTOBEPHOCTU XUMMUYECKOM
MH(opMaLMKn, NocTynatLLein n3 pasHbiX UCTOYHMUKOB
BMonornd
E [ — COBOKYNn-  3HAaKOMCTBO C 06bEKTaMMU U3yyYeHUs B6Monoruu.
:Tb HayK 0 XXMBOW  BbifiBneHve ponu 6uonorun B hopMmpoBaHny
nTupoge. Metoabl  COBPEMEHHOM eCTeCTBEHHO-HAy4YHOW KapTWHbI MUpa w1
—VYU/I0T0 MO3HAHUA B MPAKTUYECKOMN LeATe/IbHOCTU Nojen
ouonoruu
KneTka 3HaKOMCTBO C K/IETOYHOW Teopuer CTPOeHUs opraHn3MoB.
MonyyeHne npeacTaBneHns 0 PONn OpraHNYecknx u
HeopraHM4YeCcKnx BeLLeCcTB B K/eTKe.
3HaHWe CTPOEeHUS KNeTOK No pesynbTatam paboTbl €O
CBETOBbIM MUKPOCKOMOM.
YMeHune onunceiBaTb MUKpOMpenapaTtbl KNeTOK pacTeHUN.
YMeHune cpaBHMBaTb CTPOEHME KNEeTOK pacTeHWNA U
YXUBOTHbIX MO rOTOBbLIM MWUKpOMNpenapaTam
3HaHMe OCHOBHbIX CMOCO60B PasMHOXEHMSA OpraH13MoB,
CTaAMin OHTOreHe3a Ha NpuMepe YesnoBeka.
3HaHWe NpWYMH, BbI3bIBAKOWMX HapyLeHUs B pasBUTUN
OpraHM3MoB.  YMeHWe  MO0Nb30BaTbCHd  FeHETUYeCKOin
TEPMUHONOTMEA W  CUMBOJIMKOMW, pewaTtb npocTenne
reHeTUYecKune 3agaun.
3HaHMe 0CO6EHHOCTEN HacNeACTBEHHOM U
HeHacneACTBEHHOMW M3MEHYMBOCTU U UX BUOSIOrMYECKOWA
PO/IX B 3BOJIOLUN XKMBOTO
YMeHune aHanm3npoBaTb 1 OLEHMBaTb pas/inyHble
rMnoTesbl NPOUCXOXAEHUS XU3HU Ha 3eMe.
YMeHune nNpoBoAUTL OnucaHue 0cobeil 0gHOro Buaa no
MOPMOIOTNYECKOMY KPUTEPUIO.
Pa3BuTne Crnoco6HOCTEN ACHO M TOYHO M3/1aratb CBOU
MbIC/IN, IOrMYeCKM 060CHOBbLIBATb CBOK TOYKY 3pPEHUS,
BOCNPUHUMATbL M aHaNM3MpoBaTb MHEHUSA CObeceHNKOB,
npu3Haeas NpaBo APYroro 4yesoBeka Ha MHOE MHEeHNe.
YMeHune [oKasblBaTb POACTBO Ye/ioBeKa U
M/IEKONUTAKOLWMX, 0OLLHOCTL U PABEHCTBO Y€10BEYECKUX
pac
,Bescaaresiii 3HaHMe OCHOBHbIX 3KO/IOFMYECKUX PAKTOPOB U UX
B/IMSAHNSA Ha OpraHu3Mmbl.
3HaHWe OT/IMUYUTENIbHBIX MPU3HAKOB UCKYCCTBEHHbIX
Co06LLeCcTB — arpo3aKoCUCTEM.
MonyyeHne npeacTaB/ieHNs O CXeMe 3KOCUCTeMbl Ha
npumMepe 6rochepsl.
[eMoHCTpaumsa yMeHMsa NOCTaHOBKMN Liefeil fesTeNbHOCTH,
naaHMpoBaHNe COGCTBEHHOW AeATENbHOCTU ANs
[OOCTUXEHMA MOCTaBMIEHHbIX Lenei, npeaBuaeHuns
BO3MOXHbIX pe3y/ibTaToOB 3TUX AeNCTBUI, opraHM3aunm
CaMOKOHTPO/IA U OLEHKN MOMYYEHHbIX pPe3y/ibTaToB.
OO6yuyeHne coBNOAEHMIO MPaBU NOBELEHNS B NPUPOAe,
6epeXXHOMY OTHOLLEHUIO K BMONOrMYecKUM 06beKTam
(pacTeHuAM ¥ XXUBOTHLIM M UX CO06LLLeCTBaM) U KX
OXpaHe



: -METOANYECKOE N MATEPUAJIBHO-TEXHNYECKOE
EYEHWE MNMPOIrPAMMbBI YYEBEHOW ONCUNTTNNHBI
TBO3HAHWE»

'“fleHe  NporpaMmbl  Y4eOHOW  AMCUMNAMHBLI  «ECTeCTBO3HaHMEe»
araeT HaaMune B NpoeccuMoHanbHOM 0bpa3oBaTeNbHOM OpraHM3auun,
nein obpasoBaTefibHY0 NMporpammy cpefHero obuiero obpasoBaHus .
ax 0CBoeHus [MMCC3 Ha 6a3e OCHOBHOro 06Lero o06pasoBaHus,
X TTOMHETaxX (PU3MKO-MaTEMATUYECKUX AUCUUMANH, XUMUWU B KOTOPbIX
BO3MOXHOCTb 06ecneunTb CBOGOAHbIA AOCTYN B VIHTEPHET BO Bpems

. :CHATMS W B Nepuo BHey4Ye6HOM AesTeIbHOCTN 00yYaroLLmMXCs,
MNeHnss KabuHeToB Y[OBNETBOPAOT  TpeboBaHMsiM  CaHuTapHO-
[anormnyecknx npasun n HopmatmsoB (CaHlMnH 2.4.2 Ne 178-02) wu
Ha. Yyd4eOHOW MmebGenbto, 060pyAOBaHMEM, W CpeAacTBaMU 00yYeHUs,
-HUMWU AN BbINONHEHNS TPebOBaHWA K YPOBHKO  MOArOTOBKU

-[Te  MaTemaTuKu, U3NKKN, 3NEKTPOTEXHUKN U TEXHUYECKNX CPeACTB

TEMATUYECKUX  AUCUMNANH  MMeeTcs MYNbTUMeAUNIAHOEe

MOCPEACTBOM  KOTOPOFO  Y4aCTHMKM  06pa3oBaTe/IbHOro

[ TTIMaTpuUBalOT  BU3yaNbHYH MH(OpMauMio Mo EcTecTBO3HaHWUIO
. I':e3eHTauumn, BuaeoMaTepuanbl 1 T. .

rye6HO-MeTOANYECKOrO M MaTepuasibHO-TEXHUYECKOTO

- I'T :TpaMMbl YYe6HOWM ANCUMNANHBLI «ECTECTBO3HAHME» BXOAAT: i

;K- He T:eobusa (KOMMNIeKTbl y4ebHbIX TabnunL, niakaTtos, NMopTPeTh
M - MHXCS Y4YeHbIX B 06/1aCTM €CTECTBO3HAHNA U T. N.); 3
oc [ :. HHO-KOMMYHUWKaLMOHHbIE CPEACTBa;
W >-3; KOBble Mocoous; :
e cpeficTBa 00y4YeHWs;
- :TT aHWOHHOe 060pyaoBaHMe (06LLEro Ha3HaYeHUs N TeMaTUYecKne
r.-TOrH: e obopypoBaHue (06LEro HasHa4YeHUa U TemaTU4ecKme
H. B ::T 4ncne An1s NoCTaHOBKM LEMOHCTPALMOHHOIO Y YYEHUYECKOro
TIMEHTN PeakTuBbl);
t:reTeroHoe 060pya0OBaHuE;
. Nremr TexXHMYecKom AOKYMEHTauuun, B TOM YucC/ie nacrnopTa Ha
[eTBa 00yYeHUs, MHCTPYKLMM MO UX UCMOMb30BAHMIO M TEXHUKE
e fACHOCTY;
FTrTeYHbIN (hOHA.

eYHbIN (POHA BXOAAT Y4yebHMKM, obecneymBaloLle OCBOEHUE
ancumnamMHbl  «ECTecTBO3HaHME»,  PEKOMEHAOBAHHbIE UK
TUNe [N WCMonb30BaHWUA B MPOgecCUOHaNbHbIX 06pa3oBaTe/bHbIX
MeHAX. peannsyoLmx o0bpasoBaTe/ibHy0 nporpaMmmMy cpefHero o6Llero



Bovw HBHHA B nipedenax ocsBoeHust MIMNCC3 Ha 6a3e OCHOBHOrO 0OLLEro

W pHEBBLU MA.
| - Jlecce OCBOEHUSI NPOrpammbl y4ebHON ANCUUNINHBI «ECTECTBO3HaHME»

er?:T:-'n: AuMeroT BO3MOXHOCTb A0CTyna K 3/1eKTPOHHbIM  Y4YeOHbIM
MWUW-T 3CTaM MO €eCTEeCTBO3HaHMIO, BKOYaA (U3MKY, XUMWUIO, OMONIOruI,
wresm a1MCA B CBOOOAHOM [oCTyne B CeTu VIHTepHeT (3N1eKTPOHHbLIM KHUram,
X:. IT Yy Mam, Tectam, marepuanam EIF3 u gp.)

3 WHAYEMAA NNTEPATYPA

X ea CTy IeHTOB

E | OmuTpueBa Pusnka Yy4ebHUK A1 06pa3oBaTe/ibHbIX YUPEXAEHNA HaY. 1
cpeq lNpo6. Ob6pasosaHna - Akagemus 2010
vnenko M. N. CepreeB A.s. ®u3nka gna HETEXHUYECKUX : y4eOHUK
MacTtepcTBo, 2014.
r. M. WN. ®usmka pgna npogeccnin 1 crneumanbHOCTeR
«MBLLUM3b-EO-3KOHOMMYECKOr0 M FyMaHUTapHOro npoguiein: y4yebHUK ANs
y-.e-TeHuin cpel. npod. obpasoBaHus. — M., 2012.
fig» * 1. K . UbiMmwuy . M., Bopoaud M. M. u ap. brnonorua (6a3osblii
y aeseHT . Il knacc. — M., 2014.
Fawopte” - 0. C., OcTpoymos W. TI. Xumua pna npodeccuin .
toreBeC :TCM TEXHUYECKOro : YYeOHWUK ANns CTyh. YUYpexaeHun cpeq.
Trros i [NTa::taHna. — M., 2011.

XM 9T W H BaTesen
PSXXpBNbHbIA 3aKOH 0T 29.12.2012 Ne 273-®3 «O6 o06pa3oBaHuM B
LK 1 depepaunn.
w2 P: . epcTBa 06pasoBaHuMsa U Haykm P® ot 17.05.2012 Ne 412
yTBEPXAeHUN hefepanbHOro rocyfapCTBeHHOro o06pa3oBaTesibHOro
IHO -rra :: cnHero (NofHOro) obulero o6pasoBaHUN».
. urga MuHucTepcTea o6pasoBaHns U Haykn P® ot 29.12.2014 No 1645
| bHeaeHWH n3meHeHWn B Mpukaz MuHUCTepPCTBa 00pa3oBaHUSA M HayKr
?r. XA, K ®egepaumm ot  17.05.2012 No 413 “O6 yTBepXAeHUU
| n:: T_T-e:T3 rocygapcTBeHHOro o6pa3oBaTe/lbHOro CTaHAapTa CpefHero
¢ ' ..ero obpasoBaHunA”».
Db : [denapTtameHTa rocyfapCTBeHHON MOMUTUKU B Chepe MOAFOTOBKM
TTATOB M AMNO MuHKcTepcTBa 06pas3oBaHUs M Haykn PP ot
<22 15 M 06-259 «PekoMeHpaunumM Mo opraHusauymMm noayyveHus
Co : SHMero o6pasoBaHWs B Npefenax OCBOEHUS 06pa3oBaTe/bHbIX
rMnun ; cpefHero npoeccmoHanbLHOro obpasoBaHMA Ha 6ase OCHOBHOrO
obpasoBaHus C Y4YyeToM TpeboBaH (befiepasibHbIX
. LapCTBEHHbIX 06pa3oBaTe/ibHbIX CTAHAAPTOB M MOy4YaeMoi npogeccun
KN cneyuanbHOCTU CpefHero npoMeccMoHasbHOro 06pasoBaHmns».
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