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PaccmoTpeHa

Ha 3acefjaHuK Nejarornyeckoro coBeTa
npotokon Ne $ ot «A?» 052022 .

Pabouyass nmporpamma no OY[6.08 EcTecTBO3HaHMe npeAHas3HayeHa AN peann3auny OCHOBHOM
npogeccnoHanbHoi nporpammbl CIMO Ha 6a3e OCHOBHOro 06Lero o6pasoBaHus C OA4HOBPEMEHHbIM
nony4YeHneM cpefHero ob6Lero obpasosaHus. Paboyas nporpamma paspabotaHa Ha OCHOBe NMPUMEPHOIA
nporpamMmbl y4eBHON ANCUMMNANHBI «IKOMOrms», asTopbl: CamoineHko MN.U., (pekomeHgoBaHa PrAY
«®eaepanbHbli UHCTUTYT pa3BUTHNA 06pasoBaHms», 2015r.). Paboyas nporpamma paspaboTaHa ¢ y4eToMm
@I OC cpegHero (nonHoro) obuiero obpasosaHms (yT8. NprkasoM MuUHUCTepCTBa 06pa3oBaHNA N HAYKN
P® Ne 413 o1 17.05.2012r., 3apernctpup. MmH1cTepcTBOM tocTuLMKn Poccuiickoin degepaumm Ne 24480
0T 07.06.2012r.) n Tpe6oBaHuii PIrOC cpefHEro NpodeccmoHabHOro 06pa3oBaHns Mo cnewnanbHOCTM
39.02.01 CouumanbHasa pabota (nprvka3s MuHucTepcTsa 06pa3oBaHus U Haykn P® Ne 506 ot 12.05.2014
r.. 3apeructpuposaH MwuHucTepcTBOM tOCTULMKU Poccun oT 02.07.2014 r. Ne32937), yKpymnHeHHas
rpynna npogeccuii 39.00.00 Coymonorus u counanbHas paboTa.

OpraHunsaumna-pas3paboTumk: rocygapcTBeHHoe 6HKETHOe MpodeccroHanbHoe o06pasoBaTensHoe
yupexzeHue KpacHOLapCKOro Kpas «ATLWEPOHCKWUIA TEXHWKYM aBTOMOGWILHOIO TpaHcnopTa U

cepsuca»

Pa3paboTymKu: KanyruHa TaTbsiHa MuxaiinoBHa,
npenogasatens (uankn NMNOY KK ATATC,
benoropuesa MapuHa HukonaesHa, npenojasaTenb
6uvonorun FBrOY KK ATATC

PeLeH3eHTbl:

(BHELLHAA peLieH3us) 3t03nHa EneHa BsavecnaBoBHa /5

KBanugukauus no guniomy:
npenogasatesib (OU3UKN 1 aCTPOHOMUM
BNOY KK AJIXT

(BHELUHAA peLeH3uns) xeHac Cepreit JIeOHTbeBUY

KBanudukaums no gunnomy:
VHXXEHEep-MexaHuK



1. lNoAcHuUTeNnbHaaA 3anucKa

Mporpamma 06LLe06pa3oBaTe/lbHON Y4YeBHON AMCLMMNUHBLI «ECTecTBO3HaHME» MpefAHa3HayYeHa
[19 M3yYeHUs eCTeCTBO3HAHUA B NPOJeCcCUOHa/bHbIX 06pa30BaTe/lbHbIX OpraHu3aLnax, peainsyoLmx
obpa3oBaTenbHYH NporpamMmy cpeAHero o6uiero o6pa3oBaHMs B npefenax OCBOEHUSI OCHOBHOW
npogeccroHanbHOn 06pasoBaTenibHon nporpammbl CMO (OMOM CMO) Ha 6a3e OCHOBHOrO 06LLEro
06pa3oBaHMs, NPV NOATOTOBKE KBaIMPULMPOBAHHBLIX Paboumx, cayxawmx, CneunannctoB CpeLHero
3BeHa.

Mporpamma paspaboTaHa Ha OCHoBe Tpe6oBaHMit PIOC cpegHero o6uiero o6pa3oBaHus,
npeabsaBAsAeMbIX K CTPYKTYpe, COLEPXaHW W pe3ynbTaTaM OCBOEHUSA Y4YebHOW AMCLMNAMHDI
«EcTecTBO3HaHME», B COOTBETCTBMM C PEKOMEHAALMAMM MO OpraHM3aLny nofyyeHns cpegHero ooLiero
obpasoBaHWA B Mpefenax OCBOEHWA 06pa3oBaTeflbHbIX MNPOrpaMM CpefHero npodeccroHaIbHOrOo
obpasoBaHWa Ha 06a3e OCHOBHOro o6ulero o6pa3oBaHus C Yy4eToM TpeboBaHUN (efepasibHbIX
rocyiapCTBeHHbIX 06pa3oBaTe/lbHbIX CTaH4APTOB M MONy4YaeMoi npoeccum Unn cnewnansHOCTU
cpeAHero npodeccMoHanbHOro obpasoBaHMsa (MMcbmo [enapTaMeHTa rocyjapCTBEHHON MOMUTUKK B
cepe nogrotoskm paboumx kagpos n AMNO MuHobpHayku Poccum oT 17.03.2015 Ne 06-259).

CopepxxaHue nporpaMmmMbl «ECTECTBO3HaHME» HanpaBeHO Ha JOCTVKEHME CNeAYOLWNX LieNe:

* OCBOEHWe 3HaHMIN 0 COBPEMEHHOWN eCTECTBEHHOHAYYHOW KapT1He MMUpa U METOLaX eCTECTBEHHbIX HaYK;
3HAKOMCTBO C Haubonee BaXHbIMU WAEAMW U LOCTMDKEHUSAMW eCTECTBO3HaHMS, OKa3aBLUMMU
onpegensitoLLee BANSAHNE Ha Pa3BUTNE TEXHUKN U TEXHONOTUIA;

* OB/1IaJeHVE YMEHUAMMN MPUMEHSATb NONYYEHHbIE 3HAHUS 419 00BACHEHNS ABNEHNI OKPYXXatoLLEero Mmpa,
BOCMPUATUA MHMOPMAaLMN  eCTECTBEHHOHAYYHOro M MNPOQecCUOHa/IbHO 3HAYMMOr0  COAepXXaHWs;
pasBUTUE WHTENNEKTYyalbHbIX, TBOPYECKMX CMOCOOHOCTEN W KPUTUYECKOrO MbIL/IEHUS B X0f4e
NpoBeAeHNs MNPOCTEMWNX WUCCNeLOBaHWA, aHanm3a sABMAeHWN, BOCNPUATUA U UHTEpnpeTauum
eCTEeCTBEHHO-HaY4YHOl MHopMaLuu;

* BOCMWUTaHWe YO6EeXAEHHOCTM B BO3MOXHOCTM MO3HAHWSA 3aKOHHOW MPUPOAbl U UCMOJb30BaHUS
[OCTUDKEHUIA eCTECTBEHHbIX HAayK 415 Pa3BUTUA LMBUIN3ALMN U NOBLILIEHNS KaYeCTBa XXU3HU;

* MPUMEHEHNE eCTeCTBEHHOHAYUHbIX 3HaHWWA B MPOEeCCMOHaNbHOW [eATeNbHOCTM U MOBCELHEBHOW
XU3HNU  Ans obecrneyveHUs  6e30MacHOCTM  XKU3HeLeATe/IbHOCTU;  FPaMOTHOrN0  UCMOJ/Ib30BaHUs
COBPEMEHHbIX TEXHONOTMIA; OXpaHbl 340POBbS, OKPYXKatoLLe Cpeabl.

B nporpammy BK/IIOYEHO COfepXaHWe, HanpaefieHHOe Ha (HOPMUPOBaHWe Yy CTYAEeHTOB
KOMMETEHUMIA, HEOOXOAMMbIX AN KayecTBeHHOro ocsoeHus OMOIM CIMO Ha 6a3e 0CHOBHOrO 06LLero
obpasoBaHWA C MO/lyYeHMEM  cpefHero obuiero 06pas3oBaHUs;  MporpamMmbl  MOAFOTOBKM
KBaM(MLMPOBaHHbIX paboumx, CAyXawmx; nporpammbsl NOAFOTOBKM CMELWanMCTOB CPeAHEro 3BeHa
(MAKPC, MNMCC3).

Mporpamma y4yeGHOW AMCUUNAUHLI «ECTECTBO3HAHWE» SBNSETCA OCHOBOW ANnA pa3paboTku
paboumx nporpaMm, B KOTOPbIX NpogeccMoHa/lbHble 06pa3oBaTe/ibHble OpraHu3auuu, peannsytoLiue
obpa3oBaTtenbHYI0 Mporpammy cpegHero obuiero obpasoBaHus B npegenax ocsoeHuns OMOIMM CrMO Ha
6aze OCHOBHOro ob6uiero o06pa3oBaHMsA, YTOYHSAKOT  COAep)KaHuWe  y4yebGHOro  maTepuana,
NnocnefoBaTe/IbHOCTb ero U3yyeHus, pacnpejesieHne y4yebHbIX YacoB, TeMaTuKy pedepatos (4OKNALOB),
WHAMBUAYA/IbHLIX MPOEKTOB, BWAblI CaMOCTOATENIbHbIX PaboT € yyeTOM crneuuiukyn nporpamm
MOAFOTOBKM KBaNMMULMPOBaHHbLIX paboumnx, cryxawmux, CneumnanncToB CpeaHero 3seHa, 0CBaMBaeMoi
npogeccun nnm cneunanbHOCTH.

Mporpamma MOXET WCMOMb30BaTbCA APYrMMM  NPOgecCMOHaIbHbIMKA  06pa3oBaTe/IbHbIMM
opraHusayusaMu, peanmsylowMMmy obpas3oBaTe/lbHYHO NporpaMMy cpegHero obuiero obpasoBaHUs B
npefenax OCBOEHMS OCHOBHON npodeccuMoHanbHOW ob6pasoBaTesibHOV nporpammbl CMO Ha 6ase
OCHOBHOro o6wero o6pasosaHusa (MIMKPC, MICC3).

OBLWAA XAPAKTEPUCTUKA YYEBHOW ANCLUUMNVHBI



«ECTECTBO3HAHWE»

EcTecTBO3HaHMe — HayKa O fIBNEHMAX W 3aKoHax npuponbl. COBpeMEHHOe eCcTeCTBO3HaHWe
BK/IIOYAET MHOXECTBO EeCTeCTBEHHO-Hay4YHbIX OTpac/iel, U3 KOTOPbIX Hanbonee BaXKHbIMU SABNAKOTCA
(hm3rKa, Xumma n buonorns. OHO 0XBaTbIBaeT LUMPOKMIA CMEKTP BONPOCOB O pa3HOO6pa3HbIX CBOMCTBAX
00bEKTOB MPUPOAbI, KOTOPbIE MOXHO paccMaTpuBaTh Kak eflMHOe Liefoe.

EcTecTBEHHO-Hay4Hble 3HaHUS, OCHOBAHHble Ha HUX TEXHOMOrUW, (POPMUPYIOT HOBbI 06pa3
XXM3HW. BbICOKOOOPa30BaHHbIN YenoBeK He MOXKET AUCTaHLMPOBATLCA OT PyHAAMEHTaIbHbLIX 3HaHWI 06
OKpY)atoLLem mupe, He pUCKys 0KasaTbCs 6eCnOMOLLHbIM B NPOJecCMOHaIbHON fesTensHOCTH. JTioboe
MepPCrneKTUBHOE HanpaBfieHUe [AeATesIbHOCTM 4YenoBeKa MpPsSIMO MM KOCBEHHO CBSA3aHO C HOBOV
maTepuasibHO 6a30i 1 HOBbIMU TEXHONIOTUSAMU, Y 3HAHUE UX ECTECTBEHHO-HaYyYHOMN CYLLLHOCTU — 3aKOH
ycnexa.

EcTecTBO3HaHMe — HeOTbeM/IEMas COCTaBNAOLWAA KyNbTypbl: OMpefenss MWPOBO33pPeHUe
YeIoBEKa, OHO NPOHMKAET U B T'YMaHUTapHYHO Cepy, 1 B 0OLLECTBEHHYHO XXU3Hb.

PaunOHaNbHbIA eCTeCTBEHHO-Hay4YHbI MeTo4, C(POPMMPOBABLUMIACA B paMKaxX eCTeCTBEHHbIX
HayK, 06pa3yeT eCTeCTBEHHO-Hay4HYK KapTUHY Mupa, Hekoe o06pasHO-(mnocockoe 0606LeHME
Hay4HbIX 3HaHWIA.

OCHOBY ecTeCTBO3HaHWA MpefcTaBnseT (M3nKa — Hayka O npupojge, m3ydarouias Haubonee
BaXHble fBNEHWs, 3aKOHbl W CBOWCTBA MaTepuasibHOro mupa. B ¢u3uke ycTaHaBAMBaKOTCH
YHMBepCa/ibHble 3aKOHbI, CIPaBeA/IMBOCTb KOTOPbIX MOATBEPXKAAETCA HE TO/IbKO B 3eMHbIX YC/IOBUAX U
B OKOJ/1I03€MHbIX NPOCTPaHCTBaX, HO 1 BO BCeil BceneHHOM. B 3TOM 3akno4aeTcs 04MH U3 CYLLECTBEHHbIX
NPU3HaKoB (PU3NKM KakK PyHAaMEHTaNbHON HayKu.

®un3nka 3aHMMaeT 0cob60e MeCTO CpeAn ecTeCTBeHHbIX HayK, MO3TOMY ee MPUHATO CUYUTaTb
NNAEpoM eCTeCTBO3HaHUS.

EcTecTBO3HaHMe KaK HayKa 0 B/IeHWAX U 3aKOHaX NPUPO/bI BKIHOYAET TakXXe OfHY U3 BaXKHEMLLMNX
oTpacnen — XMmuto.

XUMUS — HayKa O BellecTBax, MX COCTaBe, CTPOEHWM, CBOMCTBax, MpoLeccax NpeBpaLLleHuns,
MCNOMb30BaHMM 3aKOHOB XMW B NPAKTUYECKOW AeATeIbHOCTUN NIOAEN, B CO34aHNN HOBbIX MaTepPUasioB.
Buonorus — coctaBHas YaCTb €CTECTBO3HAHMA. ITO HayKa 0 >XXMBOW npupoge. OHa nsyyaet
pacTUTENbHbIN, XXUBOTHBIA MUP 1 YeNOBEKA, MCMOMb3YS KaK COBCTBEHHbIE METOAbI, TaK U METO/bI

APYTUX HayK, B YaCTHOCTU (IM3UKU, XUMWUM N MaTeMaTUKIN: HabNIOAEHUSA, SKCMEPUMEHTBI,
1CCNe0BaHNA C MOMOLLbIO CBETOBOIO M 3/1EKTPOHHOIO MUKPOCKONa, 06paboTKy CTaTUCTUYECKUX
[aHHbIX METOAAaMM MaTeMaTUYeCKON CTaTUCTUKN 1 ap. Bronorusa BbISBASET 3aKOHOMEPHOCTH,
NPpUCYLLME XXU3HN BO BCEX €€ NPOSABNEHUAX, B TOM UYMCIe 0OMEH BeLLeCcTB, POCT, Pa3MHOXEHNE,
HacneiCTBEHHOCTb, U3MEHUYMBOCTb, 3BOTOLMIO U Ap.

B npodeccroHanbHbiX 06pa3oBaTe/ibHbIX OpraHn3aumsx, peanmnsyowmnx oo6pasosaTe/ibHy0
nporpaMmmMy cpefHero ob6uiero obpasosaHua B npegenax ocsoeHms OMOT CIMO Ha 6a3e 0CHOBHOIO
o6Lero o6pa3oBaHuns, U3yYvaeTCs MHTErpUpPOBaHHasA yyebHas AucuMnanHa «ECTeCTBO3HaHMeE»,
BK/IOYAKOLLAsA TPU pasgena, ob6nagaroLine OTHOCUTEIbHOW CaMOCTOATEIbHOCTBIO U LLeIOCTHOCTbH —
«Pusmkar», «XumMusa», «bronorusa» — 4to He HapyLlaeT MPUBbIYHYIO NOTUKY eCTECTBEHHO-HAay4YHOro
0bpa3oBaHuUs CTYLEHTOB.

Mpwn ocBoeHun npodeccuii CMO u cneunansHocTeld CMO coumanbHO-3KOHOMUYECKOTO U
rymMaHuTapHoro npoguneit npodeccroHasbHOro obpa3oBaHnNsa eCTeCTBO3HaAHWe U3yYyaeTca Ha 6a30BOM
ypoBHe ®OC cpeaHero obLwero 06pa3oBaHusi ¢ y4eTom crneymrkn ocBamBaeMor npogeccumn nnm
cneynansHoCTK.

370 BblpaXaeTcs B COAEPXKaHUN 00yYeHUs, KONMYEeCTBE YacoB, BblAensieMbIX Ha
M3yyeHne OTAeNbHbIX TEM MpOrpaMMbl, rny6uHe MX OCBOEHMS 0OydarolmMmucs, o6beMe 1 xapakTepe
NPaKTUYEeCKNX 3aHATUI, BUAaX BHEAYLUTOPHON CaMOCTOATe/IbHOW paboThl CTY/EHTOB.

B npouecce peanusauum cofepaHus Yy4ebHOW AMCLMNAMHBbI «ECTecTBO3HaHME» 3HAYMMO
n3yyeHne pasgena «dusmka», KOTOPbIA BHOCUT CYLECTBEHHbIA BKMag B CUCTEMY 3HaHWiA 006
OKpyXatoLem mMupe. ITOT pasfen ABASETCH CUCTeMOoOo6pasyrolWwmM AN LpYrUX pasfenoB y4yeGHOl
OUCUMNNHBI, NOCKONbKY PU3NYECKME 3aKOHbI IEXKAT B OCHOBE COZepPXaHna KypcoB XUMUK 1 6UONOTUN.

Mpn n3yyeHUn yyebHOro martepuana no XMMuMM U GMONIOTMM LLENeco0bpasHO akLeHTMPOoBaTb
BHMMaHMe 00y4alomnxca Ha XW3HEeHHO BaXKHbIX 0ObeKTax NpMpoAbl M opraHu3Me uyenoseka. 3T0



rmapocgepa, aTmocgepa u 6Guochepa, KOTOpble paccMaTpuBatOTCs C TOYKM 3PEHUS XUMUYECKUX
COCTaBOB M CBOICTB, UX 3HAYEHUA A5 XXN3HeAeATeIbHOCTIN NIOAEN, 3TO COAEPXKaHMe, OCBeLLatoLLee posib
BaXXHEMLLUNX XMMWUYECKMX 3/1EMEHTOB B OpraHM3Me 4esioBeKa, BOMPOCbI OXpaHbl 340POBbA,
npounakTMkM 3aboneBaHMin U BpPeAHbIX MNPMBbIYEK, MNOCNEACTBWIA W3MEHEHMS cpedbl 06UTaHWA
ye/loBeKa AN Ye/I0BEHECKOW LMBUIN3ALUN.

3amMeTHOe MecTO B COAEPXKaHUMN YYebHOM ANCLUMNANHBI 3aHUMAET Y4YebHbIi MaTepumas, He TONbKO
(hOPMMPYIOLLNIA  €CTECTBEHHO-HAy4YHY0 KapTUHY Mupa Yy CTYAEHTOB, HO W pacKpbiBaloLWmii
NPakTUYeCcKoe 3HayYeHMe eCTeCTBEHHO-Hay4YHbIX 3HaHWIA BO BCeX cepax >XM3HU COBPEMEHHOIO
06LLecTBa, B TOM YMC/e B T'yMaHUTapHON cdepe.

B uenom yuebHad pgucumnauHa «ECTeCTBO3HaHME», B COAEPXKaHMM KOTOPOM BeAyLLMM
KOMMOHEHTOM SBMIAOTCS Hay4YHble 3HAHUS WU Hay4YHble MeTOAbl MNO3HaHMSA, NO3BOSET CHOPMUPOBATbL Y
00yyaloLmMXca LEeNOCTHY eCTeCTBEHHO-HayUYHY KapTUHY Mupa, NpobyanTb Y HUX 3MOLMOHAaNbHO-
LIEeHHOCTHOE OTHOLLEHME K M3y4yaeMOMYy MaTepuany, FOTOBHOCTb K BbIGOpY AeMCTBUIA onpegeneHHON
HanpaB/IEHHOCTUN, YMEHNe KPUTUYECKN OLeHUBATb CBOM U YyXKMe AeNCTBMSA U NOCTYMKMN.

WHTerpvpoBaHHOEe cogepXXaHue Y4YeOHON AMCUMNAMHBI MO3BONSET MpenogaBaTensiM  (U3NKK,
XUMUU U BMONOTMM COBMECTHO OpraHu3oBaTb W3y4yeHWe ecTecTBO3HAaHMSA, UCMO/Sb3ys KMetoLmecs
4aCTHble MeTOAMKN NpenojaBaHnsa npegmera.

N3yyeHne o6Lie0bpa3oBaTe/ibHOM Yy4ebHON AUCLUNANHBI «ECTECTBO3HaHMWE» 3aBepLUaeTcs
noaBeAeHNeM MTOroB B hopMe AndhepeHLNMPOBaHHOIO 3a4eTa B paMKax MPOMEXYTOUYHON aTTecTauum
CTY[lEHTOB B Npouecce 0cBoeHMs ocHoBHON OIMOI CIO ¢ nony4yeHneM cpeaHero obero o6pasoBaHums
(MNKPC, NMNCC3).

2. MECTO YYEBHOW ANCUUNMNANHbBbI B YYEBEHOM MJAHE

YuyebHaa paucumnamHa «ECTecTBO3HaHME» SBMASETCA Y4ebHbIM MpeAMETOM MO0 BblGOpY U3
0653aTeNnbHOM NpefMeTHOM 06nacTn «EcTecTBeHHble Hayku» @IOC cpefHero o6Liero o6pasoBaHus.

B npodeccnoHanbHbiX  06pa3oBaTefibHbIX OpraHun3aumsx, peannsyowmx 06pa3oBaTeNibHYH
nporpamMmy cpegHero obuiero obpasosaHus B npegenax ocsoeHus OMOIM CIO Ha 6a3e OCHOBHOIO
obuiero obpasoBaHus, yuyebHad aucuunanHa «EcTecTBO3HaHME» U3y4vaeTcs B 06Lie06pa3oBaTe/IbHOM
umkKne yyebHoro nnaHa OMOM CMO Ha 6a3e 0OCHOBHOIO 06Lero 06pa3oBaHns ¢ NOyYeHNEM CPeHEro
obLero o6pasosaHus (MMKPC, MMNCC3).

B yuebHbix nnaHax MMKPC, MMNCC3 mecTo y4yebHON AMCUMNAUHLI «ECTeCTBO3HaHME» —B
coctaBe 06Lie0bpa3oBaTe/lbHbIX YUYEOHbIX AUCUMUMIMH MO BbI6OPY, (POPMUPYEMbIX M3 06sA3aTeNIbHbIX
npegMeTHbIX ob6nacter ®rOC cpegHero obuwiero o6pasosaHus, And npodgeccuii CMNO  wn
cneymanbHocTein CMO coOTBETCTBYIOLLEr0 NPO(UASA NPOPeCcCMOHaNIbHOI0 06pa3oBaHus.

3. PE3Y/IbTATblI OCBOEHNA YYEEHOW ANCLMMNNNHbBI
OcCBOeHVE CcOAepXaHuUs Y4yebHOW AMCUMNAUHBI  «ECTecTBO3HaHMe» 06ecneymBaeT AOCTUKEHUE
CTYAEeHTaMU CNefyroLnx pe3ynbTaToB:
* IMYHOCTHbIX".
- YCTOWUMBBIA MHTEPEC K UCTOPUM U LOCTUXKEHUAM B 06/1aCTU €CTECTBEHHbIX HayK, YyBCTBO rOPAOCTM
32 POCCUINCKNE eCTECTBEHHbIE HAYKW;
- TOTOBHOCTb K TNPOAO/DKEHMIO 00pa3oBaHMs, MOBbIWEHUIO KBaM(pMKauMm B  M3OpaHHON
NpoeccnoHabHOM AeATeNIbHOCTM C UCNONb30BaHMEM 3HaHWIA B 06/1aCTK
€CTECTBEHHbIX Hayk;
- 0O0BEKTMBHOE 0CO3HaHME 3HAYMMOCTW KOMMETEHLUMIA B 06/1aCTV eCTECTBEHHbIX HayK ANS YenoBeka v
o6LLecTBa, YMeHMe UCNOJIb30BaTb TEXHOMOMMYECKME AOCTMIKEHMA B 061aCTU U3NKKN, XUMUK, Bronornm
ON1S NOBbILWEHNA COBCTBEHHOIO WHTENNEKTYaIbHOTO pa3BUTUA B BbIGPaHHON MpogeccroHanbHONM
[eaTeNnbHOCTH,
- YMeHWe MpoaHaM3MpoBaTb TEXHOreHHble MOCNEACTBUA AN OKpY>Xalolel cpedbl, ObITOBOW W
NPOW3BOACTBEHHON AeATENIbHOCTU Ye/I0BEKa;
- TOTOBHOCTb CaMOCTOATe/IbHO J00bIBaTh HOBbIe A/15 Ceb6sl eCTeCTBEHHO-HaY4Hble
3HaHWA C UCMOoMb30BaHMEM /18 3TOMO AOCTYMHbIX UCTOYHUKOB MH(OPMaLUN;



- YMeHue YMpaBffTb CBOEA MO3HaBaTeNbHON [eATeNbHOCTbI0, MPOBOAWUTL CaMOOLIEHKY YPOBHSA
COOCTBEHHOI0 MHTE/NIEKTYaNIbHOT0 Pa3BUTHS;

- YMeHMe BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLLEHUA B KOMaHAe Mo peLleHnto 00LWmMX 3afa4 B
06nacT ecTecTBO3HaHUS;

*MeTanpeameTHbIX:

- 0BflafieHNe YMEHMSMUN U HaBbIKaMUN pa3/fIMyHbIX BULOB NO3HABaTe/IbHOW AeATENbHOCTU ANS U3yYeHUs
pasHbIX CTOPOH OKPY>KatoLLLero eCTeCTBEHHOr0 MuUpa;

- MPUMeHeHMe OCHOBHbIX MeTOZLOB NO3HaHUA (HabntoLeHUs, HAYYHOro 3KCNEepuMEHTa) AN U3YyYeHUs
Pa3/IMYHbIX CTOPOH ECTECTBEHHO-HAYYHON KapTUHbI MUPa, C KOTOPbIMWU BO3HWKAaeT Heo6XOAMMOCTb
CTa/IKMBaTbCA B NPOGecCUoHanbHOM chepe;

- YMeHue onpeensitb Lenuv v 3ajaumn AedaTeNbHOCTU, BbloupaTb CpeacTBa 41 Ux

LOCTUMXKEHUA Ha NPaKTUKe;

- YMeHMWe UCNO0Nb30BaThb Pas3/INYHbIe UCTOYHWUKMN AN NOYYEHUS eCTECTBEHHO-

Hay4HON UH(OPMaLMKN 1 OLLEHWBATb €€ LOCTOBEPHOCTb ANA LOCTUXKEHUS NOCTaB/IEHHbIX Lenel 1 3ajay;
* NPeAMETHbIX:

- ChopMUPOBaAHHOCTL NPEACTaB/IEHUNIA O LLeNOCTHON COBPEMEHHOMN eCTeCTBEHHO-

Hay4HOI KapTuHe Mupa, NPUPoAe Kak efMHON LefIOCTHOM CUCTEMe, B3aUMOCBA3MN YenoBeKa, NpMpoabl 1
o6LecTBa, NPOCTPAHCTBEHHO-BPEMEHHbI X MacluTabax

BceneHHoi;

- BNafleHne 3HaHUAMUN 0 Hanbonee BXHbIX OTKPLITUAX U LOCTUXKEHMAX B 06/1aCTU

eCTeCTBO3HaHUA, MOBMMSABLUMX Ha 3BOMIOLMIO MPEACTaBNeHW O NpUPoAe, Ha pasBUTUE TEXHUKU W
TEXHO/O WA,

- C(hOPMUPOBAHHOCTb YMEHUS TMPUMEHATb eCTECTBEHHO-HAy4Hble 3HaHUA AN 00bACHEHUA
OKPYXXaKoLWMX SABMEHWUIA, COXpaHEHWs 340p0BbA, O0becreyeHMs 6e30MacHOCTU >KU3HeLesATeNbHOCTH,
0epeXXHOro OTHOLLEHWS K NPUPOAe, paLMoHaIbHOro NPUPOA0N0AL30BaHMS, a TaKXKe BbIMOHEHUS POV
rpaMoTHOro NoTpebuTens;

- C(hOPMMPOBAHHOCTL NPEeACTaB/EHNA O HAy4YHOM METOAe MO3HaHWUSA NPUPOAbI U

CpefCTBaxX M3y4vyeHUs MeraMmmpa, MakpoMupa n MUKpoOMUpa; BnafeHne npremamm
eCTeCTBEHHO-HaY4HbIX HabNOAEHWNIA, OMbITOB, MUCCNEeLOBaHWA U OLEHKWU LOCTOBEPHOCTU MOYYEHHbIX
pe3ynbTaTos;

- BNnafleHne MNOHATUAHBLIM annapaToM ecTeCTBeHHbIX HayK, MO03BOMIAKOWMM MNO3HaBaTb MUp,
y4acTBOBaTb B JUCKYCCUAX MO eCTECTBEHHO-HAay4YHbIM BONPOCaM, UCMO0/b30BaTb Pa3/IMyHbIE UCTOYHUKM
NH(opMauUM ANnd NOAroToBKWU COOCTBEHHbIX PaboT, KPUTUYECKU OTHOCUTLCA K coobuieHuam CMWU,
COAEPXaLLMM HayUHYHO MH(OopMaLuio;

- ChopMMPOBAHHOCTb YMEHWI MOHMMATb 3HAYMMOCTb ECTECTBEHHO-HAYYHOr0 3HaHWUSA A1 KaXAoro
yesioBeKa He3aBUCMMO OT ero npogecCUOHaNbHOM [eATeNIbHOCTM, pas3nnyatb (akTbl U OLEHKW,
CpaBHMBaTb OLEHOYHbIE BbIBOAbl, BMAETb WX CBA3b C KPUTEPUSMU OLLEHOK W CBA3b KPUTEpPUEB C
onpefeneHHON CUCTEMOI LEeHHOCTENA.

4. COJEP>XAHWE YUYEBHOW ONCUUMIVHBI
CoLManbHO - 3KOHOMUYECKMNIA N TyMaHWUTapHbI npodnnu
npogeccroHanbHoro o6pasoBanus. CneuvansHoctu CO.



PUN3NKA
BeeseHune
®dusnka — QyHLameHTanbHas Hayka O npupofe. ECTeCTBEHHO-Hay4HbIi MeTOf MO3HaHWA, ero
BO3MOXXHOCTU W rpaHuLibl NPUMEHUMOCTN.
EAMHCTBO 3aKOHOB NpMpPOAbl M cOCTaBa BellecTBa BO BceneHHoW. OTKpbITUS B (PU3MKe — OCHOBA
rporpecca B TEXHUKe N TEXHO/IOMMN NPON3BOACTBA.
MexaHunka
KnHematunka. MexaHunyeckoe asmxeHue. CucteMa otcyeta. TpaeKkTopus ABUXEHUS.
MyTtb. [lepemelweHve. PaBHOMepHOe nNpAMONVHENHoe ABMXeHMe. CKopocTb. OTHOCUTENbHOCTb
MEXaHWYECKOro [BMXXEHMUS. 3aKOH CNOXEHUs CKOpPOCTein.CpefHAs CKOPOCTb NPU HepaBHOMEPHOM
ABWKEHUN. MTrHOBeHHas CKOpPOCTb. PaBHOYCKOPEHHOEe MpSMONNHENHOE [BUXEHME. YCKOpeHue.
CBob6ofHOe nageHme Ten.
OvHamnka. Macca n cuna. Baanmogeincteme Ten. 3akoHbl AUHaMUKK. Cunbl B MPUPOAe.
3aKOH BCEMMWPHOTO TArOTEHMS.
3aKOoHbI COXpaHeHUs B MexaHuKe. MIMny ke Tena. 3aKoH COXpaHeHUs umnynbea.
PeakTuBHOe ABMXKeHMe. MexaHnyeckas pabota. MOLHOCTb.
MexaHu4yeckas aHeprua.KuHeTudeckas aHeprus. KuHeTunyeckas aHeprua u pabota. lNMoTeHumanbHas
3Heprus B rpaBUTaLMOHHOM Mose. 3aKOH COXPaHeHWs MOMIHON MeXaHUYeCKON 3Heprum
JemMoHcTpaunmu
OTHOCUTENILHOCTb MEXaHUYECKOr0 ABUXEHUS.
Buabl MEXaHMYECKOTO ABMXKEHUS.
VHepTHOCTL Ten.
3aBMCUMOCTb YCKOPEHUSA Tena OT ero Macchl ¥ CU/bl, LeACTBYIOLLEN Ha TeNo.
PaBeHCTBO M NPOTMBOMOIOXHOCTb HaNpaB/IeHNs CUN LeNCTBUSA U NPOTUBOAEACTBUSA.
HeBecoMOCTb.
PeakTUBHOE [BMXEHWNE, MOJE/b PAKEThI.
3meHeHWe aHepruy npu coBepLUeHUN paboTsbl.
MpaKTunyeckoe 3aHATUE
ViccnepoBaHue 3aBUCUMOCTU CUJbI TPEHUA OT Beca Tena.
OCHOBbI MONEKYNAPHOW (PU3NKKN 1 TEPMOANHAMUNKN
MonekynspHas pu3mkKa. ATOMUCTMYECKas Teopus CTPOeHUs Bellectsa. HabnogeHs 1 onbIThl,
NoATBePXAaloL e aTOMHO-MO/IEKYNIAPHOE CTPOeHMe BewecTBa. Macchl 1 pa3mepbl MONEKYN. TensoBoe
ABWKEHWNEe YacTuL, BellecTBa. BpoyHOBCKOe aBMKeHMe. VgeanbHblin ras. Temnepartypa Kak mepa
CpeaHelt KNHEeTUYECKON SHeprum YacTul,. YpaBHeHWe COCTOAHNUA naeanbHOro rasa. Mogesnb XULKoCTu.
[MOBEPXHOCTHOE HaTsHXKeHUe 1 cMaumBaHue. Kpuctanimyeckue n aMopHble BeLLecTBa.
TepmoAnHamuKa. BHYTpeHHAs aHeprus. PaboTa v TennooThaya Kak crnocobbl U3MeHeHUs BHYTPEHHEN
aHepruu. MNepBblii 3aKOH TePMOAVHAMUKK. Tenn0Bble MalLWHbI U UX NMPUMEHEHME.
JemMoHcTpaynm
[BUxXeHre 6POYHOBCKUX YaCTHLL.
Anddysuns.
FBNIEHMA NOBEPXHOCTHOIO HATAXXEHUA U CMayuBaHUs.
KpucTannbl, amopgHble BelecTBa, XUAKOKPUCTaNIMYeCKUe Tena.
i3meHeHWe BHYTPEHHEeR aHeprum Ten npy CoBepLUeHUN paboThbl.
OCHOBbI 31eKTpPOAVHAMUKN
AnekTpocTaTvKa. B3avMofelCTBME 3aPSHKEHHbLIX Ten. JNeKTPUYECKU 3apsaf. 3akoH COXpaHeHus
3NeKTPUYECKOoro 3apsaga. 3akoH KynoHa. OneKTpocTaTuyecKoe none, ero 0OCHOBHbIe XapaKTepucTuku m
CBA3b MeXay HUMMW.
MOCTOAHHBLIA TOK. [MOCTOAHHBLIA 3M1eKTPUYeCKUn TOK. Cuna TOKa, HanpsKeHue, 3NeKTpUyeckoe
conpoTusneHne. 3akoH OMa A/19 y4acTKa 3/1eKTPUYeCcKou Lenu.
MarHuTHoe nose. MarHMTHOe NoJie U ero OCHOBHbIE XapaKTePUCTUKW. [eiicTBME MArHUTHOrO Nos Ha
NMPOBOAHUK C TOKOM. 3aKOH AMnepa. DNeKTpoABUraTeb. HABEeHNE 3/1eKTPOMArHUTHOW UHAYKUMN.
JemMoHCcT pauun
AnekTpusauma Ten.



B3anmognencTBme 3apsKEHHbIX Tel.
HarpesaHve NpoBOAHUKOB C TOKOM.
OnbIT 3pcTesa.
BsanmogeincTare NpoBOLHUKOB C TOKOM.
[elicTBME MarHUTHOrO NONSA Ha NPOBOAHMWK C TOKOM.
PaboTa anekTpoasuratens.
FBNeHWe 3NeKTPOMarHUTHOW UHAYKLUNW.
lMpakTwnyeckoe 3aHATHUE
C60pKa 3NeKTPUYECKO Lenu, N3MEPEHNE CU/bl TOKA U HaNpPsHKeHUs Ha ee pasInYHbIX yyacTKax.

Koneb6aHusa 1 BO/HbI
MexaHuyeckne konebaHnA u BonHbl. CB060OAHble KonebaHwsa. [lepuop, yvactoTa UM amnauTyga
KonebaHmin. MapMoHMYeckne KonebaHus. MexaHn4ecKme BOSIHbI U UX BUABI.
3BYKOBbIE BOJIHbI. ¥ /IbTPa3BYKOBbIE BOSIHbl. Y IbTPa3ByK 1 €ro UCNo/b30BaHME B MeANLIMHE N TEXHUKE.
AneKTpoMarHUTHbIe KosiebaHNA 1 BOHbI. CBOGOAHbIE 3/1IEKTPOMArHUTHbIE KOJ/lebaHus.
Kone6aTenbHblil  KOHTYp. ONeKTPOMarHWTHOe noje. 3NeKTPOMarHUTHble  BOJHbI.  CKOPOCTb
3N1EKTPOMArHUTHbIX BOJH.
CBeTOBble BOMHbI. Pa3BuTve npeacTaBneHnii 0 Npupoge cBeta. 3aKOHbl OTPAXKEHUS W NPENOM/IEHNS
cBeTa.
JTNH3bI. ®OopMyna TOHKOW JINH3bI.
JemMoHCcT pauun
KonebaHus maTemMaTMyeckoro u npy>KMHHOro MasTHUKOB.
PaboTa anekTporeHeparopa.
N3nyyeHune 1 npuem 371eKTPOMarHUTHbIX BOJH.
Pagmocss3b.
Pa3noxeHue 6e10ro ceeTa B CNeKTp.
NHTepdepeHuuns n gugpakums ceera.
OTpaxeHwue 1 NpenomieHne cBeTa.
OnTunueckme npuobopsbl.
MpakTunyeckne 3aHATUA
N3yuyeHne KonebaHWii MaTeEMaTUYECKOrO MasTHUKA.
N3yyeHne nHTepdepeHunn n gugpakumnn ceeta.

AneMeHTbl KBaHTOBOV (PU3NKH

KBaHTOBbIe cBOCTBa cBeTa. KBaHTOBas runotesa MNnaHka. PoOTO3NEKTPUUECKUI 3((eKT.
dunsnka atoma. Mogenn ctpoeHms atoma. OnbIT Pesepdopaa.
du13nKa aTOMHOI0 A4pa 1 3neMeHTapHbIX YacTuy, CocTas 1 CTPOEHUe aTOMHOIO A4pa.
PafnoakTUBHOCTb. PafnoaKTUBHbIE U3/TYYEHNS Y UX BO3AECTBUE Ha XIMBble OPraHU3Mbl.
JemMoHCcTpaunmu
®PoTo3a(heKT.
dOTO3/1EMEHT.
3nyuyeHue nasepa.
NnHeliyatble CNEKTPbI Pas/IMyHbIX BELLECTB.
CYETUYMK NOHU3NPYIOLLNX U3NYYEHNIA.

BceneHHada u ee sponouua
CTpoeHune n pas3BuTue BeeneHHo. Mogens paclumpsitoweincs BeeneHHo.
MpouncxoxaeHne ConHeYvHoM cucTeMbl. CoBpeMeHHas (hm3nmyeckas KapTuHa Mupa.

XNMUNA

OBWAA N HEOPIT AHNYECKAA XNMWA

BeeneHue
XnMmnyeckas KapTUHa Mupa Kak cocTaBHasi 4aCTb eCTECTBEHHO-HAayYHOW KapTUHbI MUpa.
PO/b XMMWUW B XXM3HW COBPEMEHHOIO 06LLEeCTBa.
MpuMeHeHVe LOCTWXXEHWUIA COBPEMEHHOW XMMUW B T'yMaHUTapHOW cepe LesTe/IbHOCTM 06LLeCTBa.
XUMMYeCKoe coaepykaHne y4yebHOW AMCUUNANHBI «ECTeCTBO3HaHME» MPU OCBOEHWMMW CMeLUanbHOCTEN
CMNO coumanbHO-3KOHOMMYECKOr0 1 N'yMaHUTapHOro npodunein NpogeccnoHanbHOro o6pasoBaHms.



OCHOBHbIE MOHATUA W 3aKOHbI XUMUK
MpeameT xumnn. BewectBo. AToM. Monekyna. XUMUYECKNIA 3N1eMeHT U POPMbI ero CyLLeCTBOBaHUSA.
[MpocCTble M CNOXHbIE BELLEeCTBa.
OTpa>KeHne XMMUYECKUX CIOXKET OB B MPOM3BELEHNSAX XYLOXKECTBEHHON NMMTEepaTypbl N UCKYyCCTBA.
JemMoHCcT pauun
Habop mopeneii aTOMOB 1 MOMIEKYN.
3mepeHue BewlecTBa. OCHOBHbIe 3aKOHbI XMMUKU. Macca aToMOB U MOJEKYIN.
OTHOCKTENbHbIE aTOMHasA U MOJIEKynapHaa Maccbl. KonnyecTBo BewecTsa. [locToaHHas ABoragpo.
MonsipHas macca. 3akoH ABorazpo. MonspHbIil 06beM rasos.
KonnuyectBeHHble M3MEHEHUA B XMMUU KaK 4YaCTHbIA Cnyyaih 3aKOHOB Mepexofa KOMMYeCTBEeHHbIX
M3MEHEHWI B KayecTBeHHble. M. B. JIOMOHOCOB — «MepBblil pyCCKUIA YHUBEPCU T ET».
MnnocTpaumnm 3akoHa COXpaHeHA Macchl BeLLecTBa.
30ecb M fanee KypcuMBOM BbifefieH Y4eOHbIi maTepuan, C KOTOpbIM LenecoobpasHO 03HaKOMUTb
obyuaroLumxcs, ocsamBarowmnx cneymnansHoctn CMO rymMaHMTapHOro npogunas npogeccroHabHOro
obpa3oBaHus.

Meproguyecknin 3aKoH 1 Mepuoamueckas cucTeMa XuMuyecknx anemeHToB [l. V. MeHfeneesa
OTkpbiTe Tleprvognyeckoro 3akoHa. [lepuopmueckas cucTemMa XUMWYECcKUX 3snemeHtos . W.
MeHgeneesa.
3HayeHne [Mepuogmnueckoro 3akoHa W [epuofMYecKOil CUCTEMbl XMMUYECKUX 3neMeHToB [. W.
MeHgeneesa 411 pa3BUTUA HAYKU 1 NOHUMaHWUSA XMMUYECKON KapTUHbI MUPa.

. . MeHgenees 06 06pa3oBaHnm 1 rocyaapcTBEHHON NONNTUKE.
JemoHCcTpaumnsa
PasnnyHble hopmbl Mepnoanyeckon cncTeMbl XMMMYeCcKX anemeHToB . . MeHpaeneesa.
CTpoeHue BellecTBa
KoBasieHTHasa cBA3b: HenonapHasa n nonsapHasa. VIoHHaa cBs3b. KaTMOHbI U aHUOHbI.
MeTannuueckas cea3b. BogopoHasa cBA3b.
JemoHCcTpauyma
O6pa3subl BeLeCcTB 1 MaTePUaN0B C PasIMYHbIMU TUMAMU XUMNYECKON CBA3N.
Bopa. PacTBopsl
Boga B npupoge, 6biTy, TEXHUKE U HA NPOU3BOACTBE. DPU3NYECKME U XMMUYECKUe CBOMCTBA BOfbI.
OnpecHeHue BoAbl. ArperaTHble COCTOAHMA BOAbI U €e Mepexofbl U3 OAHOr0 arperaTHoOro COCTOAHUA B
Apyroe.
JemoHCcTpayma
®un3nyeckre CBOWCTBA BOAbI: MOBEPXHOCTHOE HATSHKEHMNE, CMaYMBaHme.
XuMunyeckue peakunu. NMoHATUE O XMMUYECKON peakunn. TUnbl XUMUYECKNX PeakLnii.
CKOpOCTb peakumnu 1 PakTopbl, OT KOTOPbIX OHA 3aBUCUT.
JemoHCcTpayma
XUMUYecKre peakunn ¢ BblfeneHnem TennoThbl.
HeopraHuyeckne coefnuHeHns
Knaccuurkaums HeopraHM4YeCKUX COeUHEHNN 1 UX cBOMCTBA. OKCUAbI, KNCOTbl, OCHOBAHUSA, COMN.
MoHATMe 0 rugponuse coneil. Cpefla BOLHbIX PacTBOPOB COMeW: KUCnas, HemTpabHas, LenoYvHas.
BogopogaHblli nokasatens pH pactsopa.
MeTannbl. O6Lme pU3nMYeckme n XMMUYecKrne CBOMCTBa MeTasI/OB.
HemeTtannbl. O6Lasn xapakTepucTnKa rnaBHbIX NMOATPYnn HemeTan10B Ha NpUMepe ranoreHos.
BaxHeline coefuHeHUs MeTas/IoB M HEMETan0B B MPUPOAE W XO3NCTBEHHOW [esTeNbHOCTH
YesoBekKa.
MeTannbl 1 Cnnasbl Kak XyJ0>KeCTBeHHbIN MaTepuan. CoeanHeHNss MeTaI0B KakK COCTaBHasA YacTb
CpeAcTB M306pasnTeNbHOro UCKyccTBa. HemMeTan bl 1 UX COeJMHEHNS KaK COCTaBHas 4yacTb CPefCTB
1306pasnTeNbLHOro UCKyCcCTBa.
JemMoHCcTpaunmu
B3anmopelicTBne MeTan0B € HemeTannamu (LMHKa C Cepoi, atoMUHUA C A040M), pacTBOpaMmn KUCIOT
W LWeoYeil.
FopeHne MeTannos (UMHKa, XXenesa, MarHus) B KMCNOPOJe.



B3anmopelicTBmne a30THOM 1 KOHLEHTPUPOBAHHOI CEpHOI KUCOT C Mefblo.
BoccTtaHoBUTE/IbHbIE CBONCTBA META/I/IOB.
lMpakTwnyeckne 3aHATUA
OnpepaeneHune pH pacTBopa coneil.
B3anmopelicTB1e MeTafoB C pacTBOPaMu KUCIOT U CONeiA.
OPTAHVYECKAA XMUA
OpraHunyeckue coegnHeHns

OCHOBHbIE  TOMIOXKEHUS  TEOPUU  CTPOEHUS  OpraHMYeckux CcoeauHeHU. MHoroobpasue
OpraHNYecknXx coefuHeHWiA. MoHATME U3oMepun.
Yrnesogopogbl. MNpeaensHble 1 HenpegesbHble YrneBofopoasl. Peakuuns nonmmepusaunu. MpupogHble
MCTOYHMKM YINIeBOLOPOLOB. YTNeBOLOPOAbl KaK OCHOBA MEXYHapOLHOro COTpYAHWYECTBa M
BaXKHeWLWNIA NCTOUYHMK POpMMpPOBaHUs 6roakeTa PO.
Kucnopogcogepxalime opraHu4veckme  BewlecTBa.  [peacrtaBuTeniM  KUCNOPOACOAEPXKALLUX
OpraHNYeckKnX CoeAVHeHW: METUNOBBIV M 3TUMOBbIA CANPTLI, IULEPUH, YKCYCHas KucnoTa. XXupbl Kak
CNOXHble 3(MpbI.
AIKOroiM3M 1 ero oTpaxKeHue B NPOU3BEAEHUNAX XY[0XECTBEHHON NuTepaTypbl U M306pa3nTeIbHOro
NCKYCCTBA.
Yrnesofbl: rNOK03a, Kpaxmas, LLenntonosa.
A30TCcoAepKalline opraHnyeckme CcoefvHEeHUs. AMUHbI, aMWUHOKWUCNOTbI, 6enku. CTpoeHue ©
oronornyeckas PyHKLMA 6enKoB.
JemMoHcTpaynm
MonyyeHne 3TUNEHA M ero B3aMMO/eNcTBMe C pacTBOPOM MepMaHraHaTa Kanvs, 6pOMHO BOAOIA.
KayecTBeHHas peakums Ha rnLepuH.
LiBeTHble peakLmmn 6enKoB.
Mnactmaccbl M BOMIOKHA. [MOHATME O nnacTMaccax W XMMUYECKMX BONMOKHax. HatypanbHble,
CUHTETUYECKUE Y UCKYCCTBEHHbIE BOIOKHA.
MpyMeHeHVe NOIMMEPOB B NPUKNALHOM W KNacCM4eCKOM 1306pa3nTelbHOM UCKYCCTBE.
JemoHcTpauma
Pa3fiMyHble BUAbLI N1ACTMACC U BO/IOKOH.
XUMUA 1 XKN3Hb
XUMUA 1 opraHusm 4yenoBseka. XMMUYeCKUe 3/1eMeHTbl B OpraHusme 4yenoBeka. OpraHuueckue wu
HeopraHnyeckme BellecTBa. OCHOBHbIE XW3HEHHO HEO6XOAMUMbIE COeAUHEHUNSA: 6ENKN, YTNEBOAbI, XMNPbI,
BUTAMWHbI. YTNeBOAbl — T[N1aBHbIA WCTOYHWK 3HEprum opraHusma. Pofib XXMPOB B OpraHu3Me.
XO0necTepuH 1 ero posb B 340POBbE Yesl0BeKa.
MuHepanbHble BelecTsa B NPOAYKTaX NUTaHWA, NuLeBble 4o6aBkn. CbanaHCMPOBAHHOE NUTaHNE.
Xumus B 6bITy. Boga. KavecTBo Bogbl. Motowwme n unctawme cpecrea. MNMpasuna 6e3onacHoi paboThbl
CO cpefAcTBamMy GbITOBON XUMUK.
PO/l XMMWUYECKUX 3/1EMEHTOB B XXWM3HW pacTeHUd. Y[obpeHus. XMMUYecKue CpefcTBa 3alUTbl
pacTeHWA.

BEMNONOTIrnNA
Buonorms — coBOKYMHOCTb HayK O XXWBOW Npupoe.
MeTofbl Hay4YHOro No3HaHus B 61oNorum
YXuBas npupofa Kak 06beKT u3yueHus 6uonornu. MeTofbl UCCNeA0BaHNUA XNBOIN NPUPOLbI B 61MON0rMK.
OnpefeneHne >XW3HW (C NpUBMEYEHMEM MaTepuana W3 pasfenioB (U3MKU U XUMUK). YPOBHU
OpraHun3aLum XnsHu.
JemMoHcTpaynmn
YPOBHUW OpraHn3aLunm XXnsHu.
MeTozbl MO3HaHWS XXUBOI NPUPOAbI.

KneTka

NcTopus unsyyeHns knetkn. OCHOBHble MONOXEHUSA KNEeTOYHOM Teopun. KneTka — CTPYKTYpPHO-
(hyHKUMOHaNbHAA (31eMeHTapHas) eanHNLLA XU3HW.
CTpoeHue KneTku. MpoKaproTbl U 3yKapuoTbl — HU3LLWE U BbICLUWE K/IETOUYHbIE OpraHn3Mbl. OCHOBHbIE
CTPYKTYPHbIEe KOMMNOHEHTbI KNeTKW 3yKapuoT. KneTouHoe aapo.



PyHKUMA a4pa: XpaHeHWe, BOCNPOM3BeLeHMe W nepefada HacnefcTBEHHOW MH(OpMauuu, perynauus
XUMUYECKOA aKTMBHOCTU KNeTKU. CTpykKTypa U (YHKUMU XPOMOCOM. AYTOCOMbl W M0/I0BbIE
XPOMOCOMb!.
Buonornyeckoe 3HayeHMe XMMUYECKMX 3/IEMEHTOB. HeopraHnyeckue BeLLecTBa B COCTaBe KNeTkn. Posnb
BOAbl KaK pacTBOPMTENS W OCHOBHOFO KOMMOHEHTa BHYTPEHHelW CcpeAbl OpraHu3mMoB. YTrneBoAbl U
nmnnbl B Knetke. CTPYKTypa 1 61Monormyeckune gyHKLUmN
6enkoB. CTpOEHMe HYKNEOTUAO0B 1 CTPYKTYypa NOAMHYKNeoTuAHbIX uenein AHK n PHK, AT®.
Bupycbl 1 6akTepnogarn. HekneTouHoe CTPOEHME, XKN3HEHHBIN LMK U ero 3aBUCUMOCTb OT K/IETOUHbIX
(hopM >XM3HU. Bupycbl — BO36YANTENN MH(EKLMOHHbIX 3a60/1€BaHWIA; NOHATME 06 OHKOBUpPYCaX. Bupyc
nMMmyHogzepuunTta yenoseka (BY). Mpodunaktrka BUY-nHpekumm.
JemoHcTpaymun
CTpoeHve Monekynbl beska.
CTtpoeHune monekynsl AHK.
CTpoeHMe KNeTKu.
CTpoeHue KNeToK NPoKapuoT ¥ 3yKapuoT.
CTpoeHue Bupyca.
lNMpakTnyeckue 3aHATUA
HabntogeHne KneTok pacTeHWii U XXMBOTHBLIX MO MWUKPOCKOMOM Ha FOTOBbIX MMUKpoMpenapaTax u ux
onucaHue.
CpaBHeHVe CTPOEHUS K/IETOK PACTEHU U XXUBOTHBbIX.
OpraHusm
OpraHusm — eaguHoe uenoe. MHoroo6pasme opraHnM3mMoB.
O6MeH BeLLEeCTBOM W 3HEPTUEN C OKpPYXKaloLWein cpefoil Kak Heo6XxoauMmoe YCNoBUE CYLLECTBOBaHMA
YXUBbIX CUCTEM.
CnocobHOCTb K CamMOBOCMPOM3BEAEHNI0 — OfAHa W3 OCHOBHbIX OCOGEHHOCTEW XXMBbIX OpPraHM3mOB.
[eneHne KneTkn — OCHOBA pPOCTa, Pa3BUTUA U Pa3MHOXEHUA OPraHN3MOB.
Becnonoe pasvHOXeHue. [10/10BOM nNpouecc ¥ MofoBoe pasMHOXeHue. OnnogoTBOPeHME, €ro
6ronormyeckoe 3Ha4veHue.
MoHsATME 06 MHAMBWUAYaNbHOM (OHTOreHe3), aMbpuoHanbHOM (3MOpPMOreHes) M NOCTIMOPUOHANBHOM
passuTUN. NHAMBUAYANbHOE pa3BUTKE YeNI0BEKA M ero BO3MOXKHbIE HapYLLEHUS.
O6ume npefCTaBNeHUs O HACNELCTBEHHOCTM W M3MEHUMBOCTU. [eHeTMyeckas TEePMUHONMOMMSA U
CUMBO/MMKA. 3aKOHOMEPHOCTU HacnefosaHus. HacnegosaHve MPU3HAKOB Yy 4enoseka. [lonosble
XpomocoMbl. CuensieHHoe ¢ N0/IOM HacnefoBaHue. HacneiCcTBeHHble 60/1e3HM YeI0BEKA, UX MPUYKHBI 1
npodunaktTuka. CoBpeMeHHble NPeLCTaB/IeHNSA O FeHe U reHOMe.
"eHeTMYecKMe 3aKOHOMEPHOCTU n3MeHUMBoCTU. Knaccugpmkauyms popMm M3MEHUNBOCTM.
BnvaHne myTareHOB Ha OpraHu3m 4YesioBeka.
MpeameT, 3ajauv M MeToAbl Cenekuuu. [eHeTUYeckne 3aKOHOMEpHOCTU cenekuuun. YdeHme H. W.
BaBuioBa 0 LeHTpax MHOroo6pasus 1 NPOUCXOXAEHUSA KYNbTYPHbIX PaCTEHUNA.
BuoTtexHonorus, ee JOCTUXKEHUSA, NEPCNEKTUBLI Pa3BUTHS.
JemoHcTpaymn
OO6MeH BeLLLeCTB U1 MpeBpaLLeHns 3Heprun B KNeTKe.
[eneHve KneTkn (MMTO3, Melio3).
Cnocobbl 6ecrnonoro pasmHOXeHUs.
On/of0TBOPEHUNE Y PACTEHUI U XXMUBOTHbIX.
NHmBuAayansHoe pa3suTue opraHusma.
HacnefcteeHHble 60/1€3HM YeNnoBeKa.
BnvsHue ankoronnsma, HapKOMaHuu, KypeHus Ha HacneACcTBeHHOCTb.
MyTauun.
MoanprKaumoHHas N3MEHYMNBOCTD.
LLeHTpbl MHOroo6pasusa 1 NPOUCXOXAEHUS KYNbTYPHbIX PaCTEHUIA.
cKycCcTBEHHBIN 0T6OP.
VccnepgoBaHust B 06/1aCT GBMOTEXHO/IOTUN.
lMpaKTuyeckume 3aHATUA



PeLleHWe 31leMeHTapHbIX FTeHeTUYEeCKMX 3aay.
AHannN3 1 oLeHKa 3TUYECKMX acrneKTOB Pa3BUTUSA HEKOTOPbLIX UCCNeA0BaHNI B GBUOTEXHOMNOTUN.
Bug

SBONIOLUMOHHAA Teopus U ee posib B (JOPMUPOBAHUWN COBPEMEHHON €CTeCTBEHHO-HAay4YHOW KapTWHbI
mupa. Bug, ero kputepuun. Monynauma Kak CTPYKTypHas efMHuMLA Buga 1 agonounn. CUHTeTMYecKas
Teopus asontounn (CTI). OBXKYLLMe CUbl 3BONOLMK B cOOTBETCTBUM ¢ CT3.
PesynbTatbl 3Bontouuun. CoxpaHeHWe MHOroobpasus BUAOB KakK OCHOBa YCTOWYMBOrO pasBuTUA
omocgepbl. MpUYMHLI BbIMMPaHUS BULOB. bruonornyeckuii nporpecc n 6MoNorMYecknin perpecc.
MMNoTesbl NPONCXOXKAEHNSA XXMU3HU. Y CNIOXHEHWE XUBbIX OpraHu3MoB Ha 3emne B
npowecce 3BOMKOLUMUM. AHTPOMOreHe3 U ero 3aKOHOMepHOCTU. [loka3aTenbCTBa POACTBA YesloBeKa C
M/IEKONUTAIOLWMMM  KMUBOTHBIMW.  DKONOTMYecKre  (DakTopbl  aHTPOMOreHesa:  YC/IOXHEHMWE
NONyNsALMOHHON CTPYKTYpbl BWUAA, W3rOTOBMEHWE OpPYAWWA Tpyfha, Mepexon OT pacTUTEeNIbHOro K
CMeLlaHHOMY TuNy MNUTaHWs, WUCMNO/b30BaHWe OrHA. [1ofBMEHWE MbICIUTENIbHON [eATeNlbHOCTU U
4neHopasgenbHoW peun. MponcxoXaeHre YenoBevyecKmnx pac.
JemoHcTpaymn
KpuTepuu Bua.
Monynauusa — CTPYKTypHas enHuLA BUAA, eANHNLA 3BOMOLMN.
[BuxyLine cunbl 380M0OLUN.
BO3HWKHOBEHME 1 MHOT006pasne NPUCNoco6aeHNin y opraHu3mMoB.
Pegkue n ncyesarowme suabl.
[BVXKYyLLIME CUNbI aHTPOMNOTEHE3a.
MMponcxoXaeHve YenoBeKa 1 Ye/loBeYeCKUX pac.
lMpaKTn4yecKune 3aHATUA
OnwucaHue ocobeil BUAa No MOPGhoNOrn4ecKoMy KpuTeputio.
AHanM3 1 oLeHKa pas/InyHbIX rMnoTe3 NPONCXOXKAEHNSA XKNU3HU.
AHanm3 1 ouegHKa pasInyHbIX rMnoTe3 NPONCXOXKAEHNA YeNoBeKa.

JKOCUCTEMBI
MpeamMeT W 3agayn 3KOMOTUW: Y4deHWe 06 3KONOrMyeckux (aktopax, Y4eHue O Co0bLLecTBaxX
OpraHv3MoB, yyeHue o buocdepe.
JKonornyeckme (HakTopbl, OCOBEHHOCTM WX BO3LEWCTBUA. IKONIOMMYECKas XapakTepucTuka BuAa.
[MoHATME 06 3KONOTMYeCKNX cnucTeMax. Llenu nutaHusa, TpouUeckme ypoBHM.
brnoreoLeHo3 Kak 3KoCUCTEMA.
Buocthepa — rnobanbHasg akocuctema. YdeHue B. V. BepHaackoro o 6uocepe. Po/b KMBbIX
opraHv3moB B 6uocepe. bromacca. bruonormyecknini KpyroBopoT (Ha NpUMepe KPyroBopoTa yrnepoaa).
OCHOBHbIe HanpaBfeHNs BO3AeCTBMA YenoBeKa Ha brocdepy.
TpaHcgopMaymsa eCTeCTBEHHbIX 3KOOrMYeCKnX cuctem. OCO6eHHOCTM arpo3aKocmcTeM (arpoLeHo30B).
JemoHcTpauynmn
JKoornyeckme (akTopbl U UX BAUAHWUE HA OPraHU3MbI.
MeXBUA0Bble OTHOLUEHUA: NapasnTU3M, XULLHNYECTBO, KOHKYPEHLMSA, CUMOMO3.
FApyCcHOCTb pacTUTENbHOIO COO6LLECTBA.
KpyrosopoT yrnepoga B 6uocepe.
3anoBeAHUKN 1 3aKa3HMKK Poccuu.
MpaKTuyeckune 3aHATUA
CocTaB/ieHMe CXeM nepefayn BellecTB ¥ 3Heprumn (Lenein nutaHms).
CpaBHUTeNlbHas XapaKTepucTMKa NPUPOLHbIX 3KOCUCTEM U arpO3KOCUCTEM CBOE MECTHOCTMW.
PellieHne 3KONOrMYeckmx 3aaau.
AHanm3 ¥ oueHKa NOCNeACTBMIA COOCTBEHHOW [AeATe/IbHOCTU B OKpYyXXatolleid cpefe, rnobaibHbIX
3KONOrMYEeCKUX NPoBaeM 1 NyTel UX peLleHus.
SKCKypcum
MHoroo6pasne BugoB. Ce30HHble W3MeHeHUs B npupode (OKPeCTHOCTM MpPodeccroHanbHONM
obpas3oBaTtenibHOW opraHu3awum).
EcTecTBeHHble U WCKYCCTBEHHbIE 3KOCUCTEMbl (OKPECTHOCTU MNPOgeccnoHanibHOW 06pa3oBaTe/bHOM
opraHumsauun).



[MpumepHble TeMbl pepepaToB (4OKNAA0B), MHANBUAYANbHBIX MPOEKTOB
* MaTepus, (hopMbl ee IBUXEHUSA N CYLLECTBOBaHUS.
* MepBbIli pycckunin akageMnk M.B.JTomoHOCOB.
* /IcCKyCCTBO M NPOLLecC NosHaHus.
» ®13MKa 1 My3blKasibHOE UCKYCCTBO.
* LIBeTOMY3bIKa.
* ®13MKa B COBPEMEHHOM LIMpPKe.
» dUsnyeckme MeTombl UCCNeA0BaHNA NaMATHUKOB UCTOPUM, apXUTEKTYPbI U NPOM3BEAEHNI
NCKyCCTBa.
* Hay4YHO-TeXHUYeCcKuii nporpecc 1 npobaembl 3KOMOTUN.
* BroTexHoNorna 1 reHHaa MHXXeHepua — TexHonornm XXI Beka.
* HaHOTEXHONOrNM Kak NPUOPUTETHOE HarpaBfeHve Pa3BUTUSA HayKu U NPOuU3BOACTBA B POCCMIACKON
degepaymn.
» OXpaHa e OKpy>aroLLein cpefbl 0T XMMUYECKOT0 3arpsa3HeHus.
» PacTBOpbl BOKPYT Hac.
* YCTpaHeHe XeCcTKOCTU BOAbl Ha NPOMbILLNEHHbIX NPeanpUATUsX.
* /icTopus BO3HMKHOBEHUS U Pa3BUTUA OPraHNyecKo XUMum.
* YTNeBojbl U UX POJib B XXMBOW MpUpose.
* XKu1pbl Kak NpoAyKT NUTaHUA N XUMUYECKOE CbIpbe.
» HexBaTka Npo4o0BO/bLCTBUA KaK rnobanbHas npobsieMa YenoBeyvecTsa v MyTH ee peLleHns.
» CpeficTBa FMreHbl HA OCHOBE KMUCMIOPOACOLEPKALLMX OPraHUYeCKUX COeLUHEHWNA.
» CUHTeTMYECKME MOKOLLMe CpeacTBa: LOCTOUHCTBA U HEOCTATKM.
* flechnumT Genka B NULLEBbLIX NPOAYKTaX U ero NpeojoneHne B pamkax rnobasnbHol
NPOA0BOLCTBEHHOWN NPOrpaMMbl.
* B.N. BepHafCKuii 1 ero yyeHme o bruocgepe.
* \cTopuns 1 pasBnTHE 3HaHWI O KNeTKe.
» OKpY»KaroLLas YesioBeka cpefia U ee KOMMNOHEHTbI: pa3finyHble B3rNA4bl Ha O4HY
npobnemy.

5. TEMATUYECKOE INMNJIAHNMPOBAHWE
Mpn peanusaumm cofepxaHus o6Lieobpa3oBaTelbHOW Yy4ebHOW AUCUUNANHBI «ECTecTBO3HaHMe» B
npegenax ocsoeHms OMOIM CMO Ha 6a3e OCHOBHOro 06uiero 06pa3oBaHUs C MOMyYEHUEM CpefHero
o6buero obpasosaHus (MMKPC, MMNCC3) makcMMmanbHaa yyebHas Harpyska 06y4aroLmxca cocTaBnser:



* no npogeccuam CIO coumnanbHO-3KOHOMUYECKOT0 Npoduns npogeccuoHansHoro obpasosBaHns —
270 yacoB, U3 HMUX 06sA3aTeNbHan ayAMTOpPHAA Harpy3ka 06yyaroLLMXCs, BKIOYasA NPaKTUYECKMe 3aHATUS,
— 180 yacoB, BHeayAMTOpHasa caMoCTosATe/IbHas paboTta cTyaeHToB — 90 4acos;

* no creynanbHocTam  CIMO  coumanbHO-3KOHOMMYECKOrO M FyMaHWTapHOro  npodunei
npoeccnmoHanbHOro ob6pasoBaHus — 162 4aca, M3 HUX o06dA3aTeNbHasd ayAuToOpHas Harpyska

obyvarowmuxcs, BKAOYas MpakTUYeckne 3aHATMs, — 108 4yacoB, BHeayAMTOpPHasi CaMOCTOSTe/bHas
paboTa cTyaeHTOB — 54 yaca.

CofepxaHue 06yyeHus KonunyectBo 4acoB
Mpodunn npodeccnoHanbHOro obpasoBaHus
COLMaNbHO-3KOHOMUYECKUIA N TYMaHUTapPHbI
CneuymansHoctu CIoO

PUN3NKA

AyaVTOpPHbIE 3aHATUA 48
BBefeHue 1
MexaHunKa 13
OCHOBbI MOMIEKYNAPHON (DU3NKK 10
N TEPMOAMHAMUKN

OCHOBbI 3NEKTPOANHAMUKM 14
KonebaHusi 1 BOMHbI 4
SnemeHTbl KBaHTOBOMN (hU3UKK 4
BceneHHasa u ee sgontoums 2

BHeayauTopHasa camocTosiTeNibHasA paboTta

MofAroToBKa YCTHbIX 24

BbICTYMN/IEHWI MO 3a-

[aHHbIM Temam, 3cce, [OKNaj0B,

pethepaTos,

WNHAMBUAYaNbHOTO NPOEKTa C

MCNOoNb30BaHNEM

MHHOPMALMOHHBIX TEXHOIOTUA,

3KCKYypCuM 1 ap.

Mpome>KyTo4yHas aTTecTaumsa B hopMe AndhepeHLMPOBaHHOIO 3a4eTa

NToro 72
XUMUSA

AyANTOpPHbIE 3aHATUA 30
BeegeHue 2
Obuwan n HeopraHnyeckas 16
Xnmus
OCHOBHbIE MOHATUA U 3aKOHbI 2
XMMUK
MeproanYeCKNn 3aKOH U 2

Mepnopmyeckas cucrema
XMMWYECKMX 3/1EMEHTOB

[. . MeHaeneeBa
CTpoeHue BeLlecTBa
Boga. PacTBopbl
XnMnYecKne peakumm
Knaccugukaums
HEeOpraHNMYeCcKnx CoeanHEHNA 1
NX CBOWCTBA
MeTannbl 1 HemeTan bl
OpraHunyeckas XxmMmns 8

N DNDNDN

o



OCHOBHbIe NOHATUA 2
OpraHMyeckom XMmun

N TEOpUS CTPOEHUS

OpraHMyecKnx CoefvHeHIN

YrnesofopoAbl U NX NpUpPOAHbIe 2
NCTOYHUKMU

Kucnopogcopgepxatyme 2
opraHuyeckue

coeiNHeH s

A30TCoAepKallne opraHuyeckme 2
coefmHeHua. Monnmepsl

XUMUA U XKN3Hb 4
XVMUA 1 opraHn3m yenoBeka 2
Xumus B ObITy 2
BHeayauTopHas camocToATe/ibHaa paboTa
MoAroToBKa YCTHbIX 15

BbICTYN/IEHUIA MO 3afjaHHbIM
Temam, 3cce, A0KNajo0B,
pedepaToB, MHANBMAYAILHOTO
MPOoeKTa C UCMO/b30BaHNEM
MH(OPMAaLMOHHBIX TEXHONOT WA

n ap.

Mpome>kyTo4vHas aTTecTaumsa popme AndepeHLMpoBaHHOIO 3a4eTa
NToro 45

BMO1I0Irn4

AyLNTOpPHbIe 3aHATUA 30

bBronorma — cCoBOKYMHOCTb 1

HayK 0 XXVBOW npupoge.

MeTozbl Hay4YHOro MNO3HaHNS

B Gronorun

KneTka

OpraHusm

Bua

JKoCUCTEMDI

BHeayauTopHas camocToATe/ibHaa paboTa
MoAroToBKa YCTHbIX 13

BbICTYM/IEHWUI NO 3aaHHbIM

Temam, acce, JOKNAA0B,

peepaToB, UHANBUAYA/ILHOTO

MpoeKTa ¢ UCNoJib30BaHNeM

NHDOPMALMOHHbIX TEXHOMOTUNA,

3KCKypcun v ap.

WToro 45
Mpome>KyTo4vHasa aTTecTaunsa popme gudhepeHLMPOBAHHOIO 3a4eTa
Bcero 162

|:CD®CD

6. XAPAKTEPUCTWKA OCHOBHbIX BNAOB YYEBHOW AEATE/IbHOCTW CTYAEHTOB

CopepxxaHue 0byuyeHnsi  XapaKTepucTMKa OCHOBHbIX BUAOB AeATeNIbHOCTW CTYAEeHTOB
(Ha ypoBHe y4ebHbIX feACTBUNIA)

DPUNINKA



BBsegeHune

MexaHuka
KunHemaTuka

OvHamnka

3aKOoHbI COXpaHeHus
B MEXaHUKe

Pa3BrTUE CNOCOGHOCTEN SICHO M TOYHO M3NaraTb CBOM MbIC/U, JIOTUYECKU 0GOCHOBBLIBATb
CBOI TOUKY 3peHWsi, BOCMPUHMMATb 1 aHa/IM3UPoBaTh MHEHUS CoBecejHUKOB, NpuU3HaBas
NpaBo ApYroro YesioBeKa Ha MHOe MHEHWE.

MpuBeaeHNe NPUMEPOB B/NUSHWAS OTKPbITUMIA B (DM3MKe Ha MPOrpecc B TEXHWUKE U
TEXHONOr MM NPOV3BOACTBA

O3HaKOoM/IeHMe CO CMocobamMu onmMcaHnss MexaHU4ecKoro ABMXEHUS, OCHOBHO 3afayeli
MexaHuKM.

M3yyeHne OCHOBHbIX (M3NYECKUX BEIMUYMH KUHEMATUKW: MepeMeLLeHnsi, CKOpOoCTH,
YCKOpEHUsI.

HabntofeHne OTHOCUMTENIbHOCTU MeXaHWYecKoro ABMXeHUs. dopMynnpoBaHMe 3aKoHa
C/IOXXEHUSI CKOPOCTENA.

ViccnefoBaHWe pPaBHOYCKOPEHHOr0  MPSIMO/IMHEHOTO  ABWXeHMA  (Ha  npuMmepe
CB0OOOHOr0 MajeHUs Ten) 1 paBHOMEPHOIO ABVKEHNS TeNa Mo OKPY>KHOCTH.
MoHVMaHWe CMbIC/1a OCHOBHbIX (PU3MYECKUX BETMYMH, XapaKTePU3YIOLLMX PaBHOMEPHOe
[BVDKEHME Tena no OKPY>XXHOCTU

MoHMMaHMe CcMbicna TakuUX (U3MYECKUX MOfeNeid, Kak MaTepuasibHasi TouKa,
WHepLManbHas cMcTeMa oTcyeTa.

V3mepeHve Macchl Tena pas/iMyHbIMy cnocobamu. VismepeHue cun B3aumogeiicTBus Ten.
BbluncneHve 3Ha4eHNs YCKOPEHUS Tesl N0 U3BECTHbLIM 3HAYEHUSIM [eCTBYHOLLUX CU 1
macc Ten.

YMeHUue pasnunyatb Cuy TsSHKeCTM U Bec Tena. OOGbLSICHEHME W MPUBeLeHME NPUMEPOB
SIBMIEHUS] HEBECOMOCTM.

MpuMeHeHMe OCHOBHbIX NMOHATWMA, (HOPMY/ M 3aKOHOB AMHAMMKM K PeLLeHUIo 3atad
OObsICHEHME pPEeaKTWMBHOIO [ABWXEHUSI Ha OCHOBE 3aKOHA COXPaHeHWs UMMy/bCa.
MprMeHeHMe 3aKOHa COXPaHeHUS NMMY/bCa /19 BbIYMCIEHNS N3MEHEH WA CKOPOCTel Ten
npu NX B3anMOAENCTBUAX.

BblumncneHve paboTbl CU U U3MEHEHWNSI KWHETUYECKOW 3Heprum Tena.

BblumncneHve NoTeHUManbHOM 3HEPTMKn Tef B rpaBUTaLMOHHOM Mofe.

XapakTepucTKa MNpPOU3BOAMTENIbHOCTU MalWH W gBurateneid ¢ MCMOb30BaHUEM
MOHATWSA MOLLHOCTM

OCHOBbI MOJEKYNISIPHOW (OM3UKM U TepMOAUHAMUKM

MonekynsapHasa husnka

TepmognHammka

dneKTpocTaTnkKa

MoCTOSAHHBIN TOK

dopMynMpoBaHmMe OCHOBHbIX MOMOXEHWI MOIEKYNSPHO-

KWHETUYECKOW Teopuun. BbINONHEHME 3KCMEPUMEHTOB, CAYXalMx 060CHOBaHUEM
MONEKYNAPHO-KMHeTUYeCKOW Teopmmn. HabnwogeHne 6pOyHOBCKOI0 ABVMXKEHNSA U SABIEHUS
angysnu.

OnpefeneHne napamMeTpoB BellecTBa B raso06pasHOM COCTOSHUW Ha OCHOBaHWU
ypaBHeHWS COCTOSAHWUS MeanbHOro rasa.

MNpeacTaBneHne B BuAe rpadrika W30XOPHOro, K306apHOr0 M U30TEPMUYECKOrO
npoueccoB. BbluncreHne cpefHeli KWUHETUYECKON 3HEPrum TensoBOro ABVIKEHUSA
MOJIeKY/1 N0 M3BECTHOW TemmnepaType BellecTsa. VismepeHne BAaXKHOCTU BO3fyXa
3KcnepyMeHTaNbHOe UCCef0BaHNe TeMN0BbIX CBONCTB BELLECTBA.

Pacyer KonuuyectBa TennOTbl, HeEOOXOAMMOro [/ OCYLUECTB/IEHMA  MnpoLecca
npeBpaLLeHnNs BeLLecTBa U3 04HOr0 arperaTHoro COCTOAHMA

B Apyroe.

PacueT u3MeHeHWS BHYTPEHHeW 3Hepruwm Ten, paboTbl M MepefjaHHOro KoanyecTsa
TenaoTbl Ha OCHOBAHMM NEPBOro 3aKoHa TePMOANHAMUKMN.

O6bACHEHWE NPUHLMNOB AeliCTBUSA TEMIOBbIX MALUVH

OCHOBbI 3/1EKTPOANHAMUKMN

BbluvicneHve cun B3aMMOAENCTBMA TOUEUHbIX 3/1eKTPUUYECKUX 3apSA0B.

BbluncneHve HanpsKeHHOCTU W MOTEHUMana 31eKTPUYECKOro ross Of4HOro Mu
HECKO/IbKUX TOYeUYHbIX 3apA0B.

M3mepeHue pasHOCTU MOTEHLMA/IOB.

MpuBeeHne NPUMePOB MPOBOAHUKOB, AM3NIEKTPUKOB U KOHEHCATOPOB.

HabnogeHve SBMeHWA 3NeKTPOCTATMUECKOM WHAYKLMM U SIBIEHWS  nonspusaumn
OV3NeKTPUKa, HaXoAALLErocs B 31eKTPUYECKOM MnoJsie

MN3MepeHe MOLLHOCTM 3NeKTpuyeckoro Toka. W3mepeHne 30C © BHYTPEHHErO
COMpPOTUB/IEHUSA UCTOUYHMNKA TOKA.



MarnuTHoe nosne

KonebaHns v BOSHbI
MexaHunueckune
KOMe6aHnsa 1 BOMHbI

ONeKTPOMarHnTHbIE
Kof1ebaHnsi 1 BOMHbI

CBeTOBble BOJIHbI

KBaHTOBbIE CBOWCTBA
cBeTa
Pusmka atoma

dur3MKa aTOMHOT0 sapa
N 3/1EMEHTaPHbIX
yacTuy,

BceneHHaa v ee sgonouma
CTpoeHue 1 pasBuTHE
BceneHHoiA
MpouncxoxaeHne
Co/IHEYHOI cUCTeMbl

XMn4d

BBegeHune

BaxkHeline
XUMWYECKUNE MOHATUS

C6op M ucnbiTaHWe 3M1EKTPUYECKMX Lieneli ¢ pasnMyHbIM COeAUHEHWEM MPOBOAHUKOB,
pacuyeT Ux napameTpoB

Hab6ntoaeHne feicTBUS MArHUTHOIO MO/ HA NMPOBOAHMK C TOKOM, KapTUHOK MarHUTHbIX
none.

dopMynMpoBaHUe NpaBu/a NeBOV PyKW ANs onpeaeneHnst HanpasaeHWs cunbl AMnepa.
BbluncneHme cwu, [eACTBYHOLWMX HA MPOBOAHMK C TOKOM B MarHMTHOM nMofe,
06bACHEHWE NPUHLMNA AeNCTBUS 3MEKTPOABUraTeNs.

ViccnefoBaHme SiBIEHNS 3NeKTPOMarHUTHON UHAYKLUN

MpuBeseHve NpUMEPOB KofebaTeNbHbIX [ABWXEHWI. WccnegoBaHWe 3aBUCMMOCTM
nepuoga KonebaHMn MaTeMaTn4ecKoOro MasTHMKa OT ero
ASIMHbBI, Maccbl N amnanTyabl KonebaHuii. OnpegeneHne ycKopeHWs CBO60AHOM0 NajeHns
C NOMOLLbI0 MaTeMaTUYeCKOro MasTHUKa.
HabnogeHne KonebaHmii  3By4vallero Tena.
pacnpocTpaHeHUs 3BYyKa B pasfIM4HbIX cpefax.
YMeHUne 06BbACHATb UCMO/b30BaHNe ybTpasBykKa B MefuLHe
HabnogeHuve ocunnnorpaMmM rapMoHUYeCKNX KonebaHuii Cuibl TOKa B LK.
O6bsACHEHWe NPeBPALLEHUS S3HEPTUN B MAea/IbHOM KosiebaTe/lbHOM KOHTYpe.
M3yyeHune ycTpoiicTBa U NpMHLMNA AelicTBMA TpaHchopmaTopa.
AHanu3 cxembl nNepefaymn 3M1eKTPO3HEPTM Ha 60MbLINE PACCTOAHUS.
MpuBeseHVe NPUMEPOB BMAOB PaANOCBA3N. 3HAKOMCTBO C YCTPOMCTBaMU, BXOAALLMMUY B
cUCTeMy paguocBs3N.
O6cy>xaeHne 0co6eHHOCTel pacnpocTpaHeHWs pagnoBosH
MprvMeHeHWe Ha NPaKTMKe 3aKOHOB OTPaXEeHWS M NPesioM/IEHNS CBeTa NPW peLleHnmr
3afay. HabnogeHue aBneHna gudpakumm U gucrnepcumn ceeta.
YMeHue CTPOUTb M306paXkeHNsI NPeAMETOB, JaBaeMble IMH3aMK. PacyeT ONTUYeCKOi
CWU/bI JINH3bI

3neMeHTbl KBaHT0BOM (h3NKM
HabntogeHve (oToanekTprmyeckoro addekra. PacyeT MaKCMManNbHON KWUHETUUECKOM
3HEPruu 3NeKTPOHOB Npu PoToahdeKTe
dopmynupoBaHue noctynatos bBopa. HabniogeHve nuHeA4aToro M HenpepbiBHOIO
CMEeKTPOB.
PacyeT 4acToTbl M A/IMHbI BOMHbI UCMYCKAEMOro CBeTa Npu fnepexofe atoma 13 04HOro
CTaLUMOHAPHOr0 COCTOAHUSA B AipYroe.
O6bACHeHVe NpUHLMNA SelicTBUSA nasepa
HabnogeHne TpekoB anba-yacTvy B Kamepe BunbcoHa. Peructpaums saepHbIX
N3y4eHUn ¢ MOMOLLbIO cyeTuMKa [Melirepa.
PacueT sHeprum cBsi3u aTOMHbIX A4ep.
lMoHMMaHWe LeHHOCTM HayyYHOro No3HaHUA MyUpa He BOO6LLLE A/1A Ye/I0BEYECTBa B LIENIOM,
a AN Kaxgoro o6y4yarolerocs JMYHO, LEeHHOCTW OBMafeHWs MeTOLOM Hay4HOoro
Mo3HaHWA 415 JOCTUXKEHMA ycnexa B 1l060M Buae NPakTUYecKoW AeATelbHOCTU

MpuBeaeHWe 3HAYeHUS CKOPOCTU

O6bsCHEHWE MOfeNW pacluupsitoLLelics BeeneHHo

Hab6ntogeHve 3Be3f, JlyHbl M nnaHeT B Teneckon. HabnwogeHWe COMHEYHbIX MNSATEH C
NOMOLLLbIO Teneckona

PackpbITre Bkiaga XUMUYECKOW KapTuHbI MUpa B eANHYIO

€CTeCTBEHHO-Hay4YHYIO KapTUHY Mupa.

XapakTepnctuka XMMmnmn Kak I'IpOI/I3BO,qI/ITeI'IbHOI7I CUNbI 06LLI,eCTBa

YMeHne paTb OnpefesieHne U OMnepmpoBaTb CELYIOLWUMU XUMUYECKUMUMNOHATUAMM:
«BELLEeCTBOY», «XUMUYeCKNi 91EMEHT», «aToOM», «MoJieKy/la», «OTHOCUTEJIbHble aTOMHaA
N MONEKyNApPHasa MacCbl», «UOH», «a/I/IOTPONUA», «U30TOMbI», «XUMUNYECKas CBA3b»,
«3/IEKTPOOTPULLATENIbHOCTb», «BaJIEHTHOCTb», «CTerneHb OKUCNeHNA», «MOJIb»,
«MondApHas  Macca», «MOI'IﬂprIﬁ 06beM ra3oo6pa3Hb|x BeLEeCTB», «BeLLecTBa
MONEKYNAPHOI0 W HEMONEKY/IAPHOIO CTPOEHUSA», «PacTBOPbI», «3NIEKTPO/IUT W©
HEINEKTPONNT», «3INTIEKTPONIUTUHECKAA AuUccoumnaumna», «OKNCANTENb U BOCCTaAHOBUTE/1b»,
«OKWUC/IeHNe N BOCCTaHOBJ/IEHME», «CKOPOCTb XUMUYeCKoMn peakunm», «XnmMmyeckoe
paBHOBECUEY, «yrnepo,qull?’l CKENeT», «cbyHKLI'VIOHaanaH rpynna», «M30Mepusi»



OCHOBHbI€ 3aKOHbI
XUMUN

OcHOBHble Teopun
XMMUK

BaxHeliLve BellecTBa
1 MaTepuasbl

XNUMUYECKNI A3bIK
N CMMBOJTMKa

XvMuueckue peakLmm

XUMunyeckui
3KCMEPUMEHT

Xnmnyeckas
MHhopMaums

MpodunbHoe U
npogeccMoHanbHO
3Ha4MMoe
coAep>xaHue

BMONOIrna

Brnonorna —
COBOKYMHOCTb HayK 0
KNBOIA

npupoge. MeTtoabl
Hayy4yHOro rnosHaHus
B 6uonornu

KneTka

dopmynnpoBaHMe 3aKOHOB COXpaHeHMs MacCbl BeLeCTB W MOCTOSIHCTBA COCTaBa
BeLLEeCTB. YCTaHOB/EHWE MPUUYNHHO-CIEACTBEHHOW CBA3N

MEXJy COofiep>KaHMeM 3TUX 3aKOHOB M HarMcaHMeM XMMWUYeCKMUX OpMy/ 1N ypaBHEHWIA.
PackpbITve (D13MYECKOro CmbICna CMMBOIMKK epnofmyeckor Tabnmubl XMMUYECKUX
anemeHTOB . V. MeHaeneesa (HOMepOB 3/1eMeHTa, NMepuoga, rpynnbl) U ycTaHOB/EHME
NPUYNHHO-CNIEACTBEHHOW CBSI3M MeXAY CTPOEHMEM artomMa W 3aKOHOMepHOCTAMMU
N3MeHEeHWSI CBOWCTB 3/1EMEHTOB M 06pa30BaHHbIX UMW BELLECTB B Nepmojax M rpynnax.
XapaKTepucTka 3/1eMeHTOB MasbiX NepPUOfOB MO UX MONOXeHW0 B epuoamyeckoi
cucteme . V. MeHpgeneesa

YcTaHOBNEHME 3aBUCMMOCTM CBOWCTB XUMWYECKUX BELLECTB OT CTPOEHWS aTOMOB
06pasyoLmnx NX XMMUYECKNX 3/1EMEHTOB.

XapaKTepucTka BadKHEMLUMX TUMOB XUMWYECKUX CBSI3e M OTHOCUTENIbHOCTU 3TOWM
Tvnonorun. O6bACHEHME 3aBMCUMOCTWU CBOWCTB BELLECTB OT MX cOCTaBa U CTPOeHWA
KPUCTa/IINYECKUX PELLETOK.

DopMyMpPOBaHNE OCHOBHbIX MOMOXEHWI TEOPUWN 3NeKTPOIMTUYECKON Auccoumanmm un
XapakKTepucTuka B CBeTe 3TO TeOpMM CBOWCTB OCHOBHbIX K/1aCCOB HEOPraHW4YecKmx
COEAVNHEHWNA.

®dopMyMpoBaHNe OCHOBHbIX MOI0XEHW TEOPUN XMMNYECKOT0 CTPOEHUS OPraHnYeckKmx
COeMHEHWI W XapaKTepucTuKa B CBeTe 3TOW TeopuW CBOWCTB  BaXKHEMLUMX
npeAcTaBUTENe OCHOBHbIX K/1aCCOB OPraHnYecknx COefAMHEHNA

XapakTepucTMka CTPOEHMS aTOMOB M KPWUCT&//I0OB W Ha 3TOW OCHOBe —O06LLMX
(DM3NYECKMX N XUMUYECKUX CBOVCTB METa/I/I0B U HEMETA/I/0B.

XapakTepucTuKa cocTaBa, CTPOEHWS, CBOWCTB, MOYYEHUSI U NPUMEHEHMNE BaXXHEMLIMX
HeMeTas1/10B.

XapaKTepucTnKa cocTaBa, CTPOEHMS 1 06LLMX CBOMNCTB BaXKHEMLLNX

K/1aCCOB HEOPraHWYeCcKnX COeMHEHWIA.

OnucaHme cocTaBa M CBONCTB BaXXHEMLUNX NpeAcTaBuTeNell OpraHNYeCKNX COefUHEHWIA:
MeTaHo/1a 1 3TaHoMa CAOKHbIX 3QMPOB, XXMPOB, Mblfl, KAPOOHOBLIX KUCAOT (YKCYCHO
KWCNOTbI), MOHOCaxapnaoB

(rnokosbl), AucaxapupoB (caxaposbl), nonucaxapupos (Kpaxmana W Lenntososbl),
aMWUHOKUCOT, 6e/1KOB, UCKYCCTBEHHbIX N CUHTETUYECKUX NOMMEPOB

Vcnonb3oBaHuve B yuebHOI 1 npoeccMoHanbHOM fesATeNbHOCTM

XUMUYECKNX TEPMUHOB 1 CUMBOINKM.

HasbiBaHVe M3yYeHHbIX BELLECTB N0 TPUBUATIbHON UM MeXAYHApOAHOW HOMeHKIaType
N OTpadkKeHue cocTaBa 3TUX COeANHEHMI C MOMOLLbI0 XUMUYECKUX DOpMY.

OTpaxeHUe XMMUYECKNX MPOLLECCOB C MOMOLLbIO YPaBHEHU XMMUYECKUX peaKLmii
O6bACHEHME CYLLLHOCTM XMMUYECKMX MPpoLeccoB. Knaccmmkaumns XMMNYecKnx peakunii
no pas/IMYHbIM NpU3HaKam

BbINosIHEHME XMMMNYECKOr0 3KCNepyMMeHTa B MO/IHOM COOTBETCTBUM

C NpaBuiaMn TeXHUKN 6e30NacHOCTMU.

Hab6ntofeHne, pukcnpoBaHve 1 onncaHue pesynbTaToB NPOBEAEHHON0 SKCMEPUMEHTA
MpoBeAeHMe camMOCTOATE/TbHOIO MOMCKA XMMUYECKOW UHGOpMaLnn ¢ UCNob30BaHNEM
pasIMUHbIX UCTOYHMKOB (Hay4HO-NOMYNAAPHbIX M3AaHWA, KOMMNbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB VHTepHeTa); MCNONb30BaHWE KOMMbIOTEPHbIX TEXHOMOMMIA AN 06paboTKn 1
nepejayv XMMMYECKON MHOpPMaLMK 1 ee NpeacTaB/ieHNs B pas/IMyHbIX hopmax
O6bACHEHME  XMMUYECKWMX  SIBMEHWA, MPOMUCXOAAWMX B npupoge, ObITylh Ha
Npon3BOACTBE.

CobntogeHne NpaBua 3KOMOrMYECKM rpaMOTHOMO MOBeLEHNS B OKPY>KaloLLel cpeje.
OueHKa BAMSHUA XMMWYECKOTO 3arpsi3HEHUSI OKPY>XKatoLei cpefbl Ha OpraHvsM
YesioBeKa W pyrue xuBble opraHn3mbel. CobnofeHne npasun 6e3onacHoro obpalyeHns
C FOPYMMN U TOKCUYHBIMW BeLLLeCTBaMK, NabopaTopHbIM 060py0BaHUEM.
KpuTuyeckas oueHKa [OCTOBEPHOCTM XUMWYECKOM WHGopMaunm, nocTynaroLlleid um3
pasHbIX UCTOYHNKOB

3HAKOMCTBO C 06bEKTAMMN U3yUeHNst GUOMOT UM,
BbIsiBNIeHME ponu 61010TUN B (HOPMUPOBAHUN COBPEMEHHO
€CTECTBEHHO-HAYUHOM KapTWHbI MUPa 1 MPaKTUYECKON AesiTeNbHOCTY Nioaei

3HAKOMCTBO C K/1ETOUHOI Teopueii CTPOeHWSI OpraHn3MOB.



MonyyeHve NpeaCTaBAEHUS O POSIM OPraHUYEeCKNX Y HEOPraHNYECKNX BELLECTB B KITETKE.
3HaHMe CTPOeHUS K/ETOK MO pe3y/bTatam paboTbl CO CBETOBbIM MUKPOCKOMOM.
YMeHWe onucbiBaTb MUKPOMpenapaTbl KNeTOK pacTeHU. Y MeHWe CpaBHUBATb CTPOEHMe
K/IeTOK PacTeHW 1 XXMBOTHbIX MO rOTOBbIM
MMKponpenapaTam

OpraHnsm 3HaHMe 0CHOBHbIX CNOC060B Pa3MHOXEHUSA OpraHM3MOoB, CTaaui OHTOreHe3a Ha NprMepe
Yenoseka.
3HaHWe NPUYUH, BbI3bIBAOLLMX HApyLUEHWS B Pa3BUTUM OPraHn3mMoB.
YMeHue nonb30oBaTbCA T[EHETUYECKOM TepMUHOMNOrMeld W CUMBOMUKONA, pellaTb
npocTelillne reHeTUYecKme 3agaqm.
3HaHVe 0CO6eHHOCTe HacnefCTBEHHOM M HeHacnefCTBEHHOW W3MEHYMBOCTU U KX
610/10rMYEeCKO POSN B 3BOTOLUN XXUBOTO

Bug, YMeHue aHanM3npoBaTh W OLEHUBATb Pas3/IMYHble TUNOTe3bl MPOUCXOXKAEHNS XU3HN Ha
3emre.
YMeHue NpoBOAMTbL ONucaHue ocobeit 0g4HOro BMAa MO MOPGOIOrMYECKOMY KPUTEPHIO.
Pa3BuTre cnocobHOCTeN ACHO M TOYHO M3NaraTb CBOU MbIC/WN, IOFMYECKN 0B60CHOBbLIBAaTb
CBOIO TOYKY 3pEHS, BOCMPUHUMATb W aHaNIM3MpoBaTb MHeHWS cobecejHMKOB, Npu3HaBas
npaBo APYroro YesnoBeKa Ha MHOE MHEHNE.
YMeHVe A0Ka3blBaTh POACTBO Ye/I0BEKA N MIEKOMUTAIOLLMX,
06LLHOCTb M PaBEHCTBO YeN10BEYECKMX pac.

JKoCUCTEMbI 3HaHWe 0CHOBHbIX 3KO/1I0MMYeCKNX PaKTOPOB U UX BANSHWSA HA OPraHn3Mbl.
3HaHVe OTINYNTENbHbIX NMPU3HAKOB UCKYCCTBEHHbIX COOOLLECTB — arpPo3KOCUCTEM.
MonyuyeHve NpescTaBneHNs 0 CXeMe 3KOCUCTeMbl Ha nprMepe
6rocepbl.
[JeMoHCTpauus ymeHns NocTaHOBKW Liefieli AeaTeNlbHOCTW, MAaHNMPOBaHWe COBCTBEHHO
[eATeNbHOCTU AN JOCTUXKEHMA MOCTABMIEHHbIX Leneil, npeaBuAeHUS BO3MOXHbIX
pes3ynbTaTtoB 3TUX [eACTBWIA, OpraHM3auun CamMOKOHTPONS W OLEHKW MOJyYeHHbIX
pesynbTaToB.
O6y4yeHvie cobMO4eHMIO NpaBWn MoBefeHWS B npupoge, 6epekHOMY OTHOLUEHWMIO K
61010rMYecKUM 06beKTaM (PacTEHUAM U XXUBOTHBLIMU MX COOBLLECTBAM) U UX OXpaHe

8. YHEBHO-METOANYECKOE
N MATEPNANNBHO-TEXHWNYECKOE OBECIEYEHWE
MPOrPAMMbI YYEBHOW AVNCLUNMTNHBI
«ECTECTBO3HAHWE»

OcBoeHMe nporpaMMbl yYebHOW AUCUMMIMHBLI «ECTeCTBO3HaHMe» MpefnosaraeT HaaMuve B NPOeccUoHasIbHOWA
o6pa3oBaTe/ibHOlM opraHusaLumn, peanusytolleii obpasoBaTelbHY0 NporpamMmmy cpefHero o6uiero o6pasoBaHusl B npegenax
ocBoeHnss OMOIM CMO Ha 6a3e 0CHOBHOro o6uiero obpasoBaHus, y4ebHbIX KabUHETOB MO (U3NKe, XMMUKU, Buosoruu, B
KOTOPbIX MMEETCS BO3MOXHOCTb 06ecrneynTb CBOOOAHbLINA AOCTYN B VIHTEpPHET BO BpemMs y4eOGHOro 3aHSATUS M B Mepuog
BHey4ebHOl AesiTeNTbHOCTY 06yYaroLLmXcs.

B cocTaB KabUHETOB MO hU3NKe, XUMUK, BUOIOTMN BXOAAT labopaTopuin ¢ 1abopaHTCKON KOMHATOA.

MomelleHNs KabUHETOB (U3UKK, XUMUWU U 6UONOTUN  [O/DKHbI  YAOBNETBOPATL TpeboBaHMAM CaHUTapHO-
3ANMAEMNONIOrNYecKNX npasun U HopmaTueoB (CaHlMuH 2.4.2 Ne 178-02) 1 6bITb OCHALLEeHbl TUNOBbIM 060pYLOBaHMNEM,
YKa3aHHbIM B HacTosAWMX TpeboBaHUAX, B TOM YMC/e Cneuuanvm3vpoBaHHoOi yyebHoli Mebenbtlo 1 cpefcTBaMu 06yYeHUs,
[OCTaTOUYHbIMM 4151 BbINO/IHEHNS TpeboBaHMIA K YPOBHIO MOArOTOBKM 06yYatoLMXcs.

B KabuHeTax I0/KHO 6bITb MyNbTUMeANIAHOE 060pYyA0BaHMNE, MOCPEACTBOM KOTOPOro y4acTHMKM 06pa3oBaTe/lbHOro
npouecca MOryT npocMaTpuBaTb BU3yanbHY MHopMauunio no usnke, co3gaBaTth npeseHTaumu, Bujeomarepmansl U T. M.

B cocTaB y4e6HO-METOANYECKOrO U MaTepmasibHO-TEXHNYECKOro obecrneveHnss NporpaMMbl YYebHOM AMCLUUMNIUHDI
«EcTecTBO3HaHMe» BXOAAT:

* MHOTO(hYHKLNOHa/TbHbI KOMMIEKC NpenojaBaTens;

* HarnsgHble Noco6mnA (KOMNIeKTbl y4ebHbIX TabnuL, NaakaTos, NOPTPEThI BbILAKOLWNXCA YUEHbIX B 06/1aCTV eCTeCTBO3HAHUSA
nT. n);

* MH(POPMALMOHHO-KOMMYHUKALNOHHbIE CPeACcTBa;

* 3KpPaHHO-3BYKOBble Nocobus;

* KOMMJIEKT 3/1IEKTPOCHAa0XKEHNSI KaOUHETOB;

* TEXHNYECKME CpeacTBa 00yUveHUs;

* IEMOHCTpaLUMoHHoe obopyfoBaHue (06Lero HasHayYeHUA U TeMaTUUYecKue Habopbl);

* nabopatopHoe o6opyfoBaHue (00LLero HasHayeHUs W TemaTuUyeckue Habopbl, B TOM 4uc/ie [ANA NOCTaHOBKM
AEMOHCTPALMOHHOI0 U YYeHUYECKOro 3KCNepuMeHTa, PeakTuBbl);

* cTaTUYECKME, AMHaAMUYeCKNe, eMOHCTPaLMOHHbIE 1 pa3faToUuHble MOAeNN, BKUas HaTypasibHble 00bEKTbI;

* BCMOMOraTtesibHoe 060pyj0BaHue;



* KOMM/IEKT TEXHNYECKOWN JOKYMeHTaLUn, B TOM YMCIe NacrnopTa Ha CPeAcTBa 00yUYeHUs, MHCTPYKLUKU N0 nX
MCMO0/Ib30BaHNI0 U TeEXHMKE 6e30MacHoCTK;

¢ BUONNOTEYUHBI (POHS.

B 616AM0TEUHbIN POHA BXOAAT yHeOHUKM, yUebHO-MeToanYecKme KoMniekTbl (Y MK), obecneumnBatoLLme 0CBOeHME yHe6HOM
ancunnavHbl  «EcTecTBO3HaHMe», PEKOMEHAOBAHHbIE WAW  AONYLLeHHble AN WCMO/b30BaHUSA B MPOKECCMOHANTbHbIX
o6pasoBaTesibHbIX OpraHn3auusx, peanmnsylowmx obpasoBaTe/ibHy0 Nporpammy cpefHero o6uero o6pasoBaHus B npegenax
ocBoeHusa OMOIM CIMO Ha 6a3e 0CHOBHOrO 06LLero 06pasoBaHus.

Brn6nmoTeyuHbIn GoHA MOXeT 6bITb AONOMHEH (IM3NYECKUMWN 3HLMKIONEAUAMK, aTnacamu, Cr0BapsiMm1, CpaBoOYHMKamu Mo
(h13nKe, XMMMK, BUONOTUN, HAYUHOI U HAYHYHO-NONYNAPHOW NINTepaTypoil eCTECTBEHHO-HAYHHOr0 COAepXXaHUs.

B npouecce 0CBOEHMS MporpaMMbl yUebHOM AMCUMMIMHBI «ECTeCTBO3HAaHWE» CTYAEHTbl AO/KHbI MMETb BO3MOXHOCTb
[0CTyNa K 3N1eKTPOHHbIM Y4YebHbIM MaTepranam Mo ecTeCTBO3HAHWIO, BKIOYAA GU3NKY, XMMUIO, 6LUOMOTMI0, UMEKLWMMCS B
cB060JHOM fOCTYMe B CeTU VIHTepHET (3/1eKTPOHHBLIM KHWUram, npakTukymam, Tectam, matepuanam Er3 un gp.).

9. PEKOMEHAOAYEMAA IMTEPATYPA

Jlntepatypa:

dunuH C.M. KoHuenunsa coBpeMeHHOro eCTeCTBO3HaHMA. YuebHoe nocobue ana CroO. Capatos. HayuHas kHura, 2019.
Kauees C.V. KoHuenumMm coBpeMeHHOr0 eCTeCTBO3HaHNSA. Y4uebHoe nocobue. Capatos. Al Mu Op Meana, 2019.
Kypb6aToBa H.C., Ko3nosa E.A. O6was 6nonornsa. YuebHoe nocobue gna CroO. CapatoB. HayuHas kHura, 2019.

[na npenogasatenei

degepanbHblii 3aK0H 0T 29.12.2012 Ne 273-d3 «O6 o6pasoBaHun B Poccniickoii depepauymm».

Mprkas MuHucTepcTBa 06pasoBaHus 1 Haykn P® oT 17.05.2012 Ne 413 «O6 yTBepXAeHUN (PefjepasibHOro rocyaapCTBEHHONO
06pasoBaTe/lbHOro cTaHgapTa cpefHero (NosiHoro) o6LLero obpasoBaHns».

Mprka3z MuHucTepcTBa 06pa3oBaHmsa U Hayku P® oT 29.12.2014 Ne 1645 «O BHeceHMW n3MeHeHui B Mpukas MuHucTepcTBa
06pa3oBaHunsA 1 Hayku Poccuiickoii Pefepaunn oT 17.05.2012

Ne413 “O6 yTBepxeHUN hefepasibHOro rocyjapcTBEHHOro obpasoBaTe/ibHOro cTaHgapTa cpefHero (MosHoro) obuiero
06paszoBaHua”».

Mucbmo [lenapTameHTa rocyfapCTBEHHON MOMMTUKM B cdepe MOAFOTOBKM paboumx KagpoB u AMNO MwuHucTepcTBa
obpasoBaHUsA M Hayku P® ot 17.03.2015 Ne 06-259 «PekomeHpaLum Mo opraHusauum nosyyeHUs cpefgHero obuiero
o06pasoBaHMA B Npefenax 0CBOeHWSA 06pa30BaTe/lbHbIX MPOrpamMm CpefHero npodeccroHanbHoro obpasoBaHuA Ha 6ase
OCHOBHOrO 06Lero o6pasoBaHus ¢

yyeTom TpeboBaHWi (edepasibHbIX FOCYfapCTBEHHbIX 06pa3oBaTe/lbHbIX CTaHAapTOB M Nosy4vaeMoi npodeccum wnm
creumanbHOCTU CpefHEero NpodeccnoHanbHOro 06pasoBaHns».

CawmolineHko M. . Teopusa 1 meToanKa 06yyeHUs umsmke: yueb. nocobme ans npenogasarenei ccysos. — M., 2010.

NnbuH B. A., Kygpssues B. B. VicTopus n metogonorus gpusmkn. — M., 2014,

labpuensH O. C., fibicoBa I'. I'. XvMunsa: KHUra gnsa npenogasatens: yueo.-

MeTof4. nocobue. — M., 2014.

Buonornsa: B2 1./ nog peg. H. B. ApbirmHa. — M., 2007,2010.

Bronorus. PyKOBOACTBO K MPaKTUYeCKUM 3aHATUAM / Nog ped. B. B. MapkuHoin. — M., 2010.

MapwyTtuHa JI.A. EcTecTBO3HaHue. buonornsa: y4ebHNK ansa cTyfeHTOB 06pa3oBaTe/ibHbIX OpraHU3aLUnii, 0cBanBatoLLMX
npodeccumn n cneyunansHocty CroO. -M.,2017

CamoiineHko M. . EcTecTBO3HaHWe. dPur3mnka: y4ebHUK 415 CTYAEHTOB NPoeccMoHasIbHbIX 06pa3oBaTe/lbHbIX
opraHmsauuii, ocBansaroLwmx npoeccum n cneymnanbHocty Cro. - M.,2017

CawmolineHko IN. N. EcTecTBo3HaHMe. dusmka. COOpPHUK 3afad: yyeb. nocobre ans CTyAeHTOB NPodecCMoHaIbHbIX
o6pasoBaTe/ibHbIX OpraHM3aunii, ocBanBarLLUX npogeccnun u cneynanbHoctu Cro. - M.,2017

www. chemistry-chemists. coT/ index, html (3NeKTPOHHbINA XXYpHaN «XUMUKN 1 XUMUS»).

www. chem. msu. $u (3neKTpoHHasA 6nMbaNoTeKa N0 XUMUN).

www. hij. ru OkypHan «XumMms 1 XnsHb»).

www. biology, asvu. ru (Bcsa 6uonorus. CoBpemeHHas 6nonorus, cratby, HoBoCTU, 6nMbnnoTeka).www. window, edu. ru/
window (EgnHOoe OKHO JoCTyna K o6pa3oBaTesibHbIM pecypcam VHTepHeTa no

ﬂOKyMeHT noanncaH 3J'IeKTpOHHOl7| noaonncbro
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