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Pabouas nporpamma no OY[16.08 EcTecTBO3HaHMe MpefHa3HayeHa AN4 peanusauuy OCHOBHOW
npoeccmoHanbHoiM nporpammbl CMO Ha 6a3e OCHOBHOro o6uiero o6pa3oBaHUsi ¢ OAHOBPEMEHHbIM
nonyyeHnem cpegHero ob6uiero o6pa3oBaHus. Pabouasa nporpamMma paspaboTaHa Ha OCHOBe
NPMMEPHOIK MNporpaMMbl  YY4eOHOW AUCUMNAUHBLI  «DKONormsa», asTopbl: CamoiineHko [1.U.,
(pekomeHpoBaHa PrAY «degepanbHblii MHCTUTYT pas3BuTua ob6pasoBaHusa», 2015r.). Pab6ouas
nporpamma paspaboTtaHa ¢ yyetom ®IOC cpeaHero (nonHoro) obuiero obpasoBaHus (yTB. MPUKa3oOM
MuHucTepcTBa 06pasoBaHnst M Haykm P® Ne 413 ot 17.05.2012r., 3apeructpup. MUHUCTEPCTBOM
tocTnuumm Poccuiickoli depepaunmn Ne 24480 ot 07.06.2012r.) n Ttpeb6oaHuii ®rOC cpegHero
npogeccuoHanbHOro o6pasoBaHMs no cneumanbHocTn 39.02.01 CounanbHaa pabota (Npukas
MuHucTepcTBa 06paszoBaHua 1 Hayku P® Ne 506 ot 12.05.2014 r.. 3apeructpmpoBaH MUHUCTEPCTBOM
tocTuumnm Poccmn ot 02.07.2014 1. Ne32937), yKpynHeHHas rpynna npogeccnin 39.00.00 Coumnonorus
N coumanbHasa pabora.

OpraHusauuns-pa3paboTyunk: rocypapcTBeHHoOe OlO[KeTHOe npodeccnoHanbHoe o6pa3oBaTesibHOe
yupexgeHve KpacHOAapcKoro Kpasi «AMNWEPOHCKWI TeXHUKYM aBTOMOOW/IbHOIO TpaHcnopTa MU
cepsuca»
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1. lModAcHMUTeNnbHasa 3anucka

Mporpamma o6uieobpa3oBaTeNlbHON Y4eOHON AMCUUNANHLI «ECTecTBO3HaHME» NpeAHa3HavyeHa
ANA N3YYEHUs eCcTeCTBO3HAHMA B NMPOQeccMoHanbHbIX 06pa3oBaTe/lbHbIX OpraHn3aunax, peanusyoLwmux
obpasoBaTefibHYl0 nNporpammy cpegHero o6uero o6pa3oBaHWMA B npefenax OCBOEHUS OCHOBHOM
npodeccnmoHanbHoOn o06pa3oBaTenbHOn nporpammbl CMO (OMOM CIMO) Ha 6a3e OCHOBHOrO 06LIErO
ob6pas3oBaHuMA, MpU NOArOTOBKE KBa/IMPULUPOBAHHbLIX paboumx, cnyxawmx, CneunmanucTtoB CpefHero
3BeHa.

Mporpamma paspaboTaHa Ha OCHOBe Tpe6oBaHuin PrOC cpefHero ob6uwero o6pa3oBaHus,
NpeabaBNsSEMbIX K CTPYKType, COLEPXaHU W pe3ynbTataM OCBOEHUS Y4ebHON AUCLUNNHDI
«ECcTecTBO3HaHMe», B COOTBETCTBUMN C PeKOMeHaLMaMn No opraHu3auuy nonyyvyeHns cpefHero obero
obpa3oBaHuMA B npefenax OCBOEHUS 06pa3oBaTe/ibHbIX MNporpaMMm CcpefHero npogecCMoHanIbHOro
obpasoBaHMs Ha 6a3e OCHOBHOro o06uwero o6pasoBaHWA C Yy4yeTOM TpeboBaHW (edepanbHbIX
rocyfapcTBeHHbIX 06pa3oBaTeflbHbIX CTaHAApTOB W MOSydYaemol npogeccum nam cneymuanbHoOCTH
cpefHero npogeccuoHanbHOro o6pasoBaHus (MucbMo [enapTaMeHTa rocyfapCTBEeHHOMW NONMUTUKU B
cthepe NOAroToBKM pabounx kagpos n AMO MuHo6pHayku Poccum oT 17.03.2015 Ne 06-259).

CopepyxaHue nporpaMmbl «ECTeCTBO3HaHME» HAMPaBNEHO HA AOCTUXEHME CNeAYOLWNX Lene:

* OCBOEHME 3HaHWIi 0 COBPEMEHHOW eCTeCTBEHHOHAYUYHOW KapTUHE MMpa U MeTOAax eCTeCTBEHHbIX Hayk;
3HaKOMCTBO C Hambonee BaXHbIMW WAEAMU W LOCTUDKEHUAMU eCTeCcTBO3HaHWA, OKa3aBLUMU
onpegensioLLee BINAHNE Ha Pa3BUTUE TEXHUKN N TEXHONOTWIA;

* OB/lafileHMe YMEHNAMU MPUMEHATb NONYYEHHbIe 3HaAHUS 415 06bACHEHUSA ABMIEHNIA OKPYXXaloLWero Mupa,
BOCMPUATUA WHMOPMALMM eCTECTBEHHOHAYYHOrO0 ¥ MPOo{eccuoHanbHO 3HaYMMOro COAEepXaHus;
pasBuUTUe WHTENNeKTYyaNbHbIX, TBOPYECKUX CMOCOOHOCTEN W KPUTMYECKOrO MbIWIEHUA B XOAe
NpoBeAeHNs NpOCTEWLWMNX MCCNefOBaHWI, aHanu3a SBNEHWI, BOCNPUATUS U WMHTepnpeTayum
eCTeCTBEHHO-Hay4YHOW MHopMaLum;

e BOCMUTaHME YOEXAEHHOCTU B BO3MOXXHOCTM MO3HAHWUA 3aKOHHOW MPUPOAbl UM WCMONb30BaHUSA
LOCTVDKEHUIA eCTECTBEHHbIX HAayK A/15 pa3BUTUSA LUBUAN3ALUMN U MOBbILEHUS KaYeCTBa XU3HMW;

* NPUMeHeHne eCTeCTBEHHOHAYUHbIX 3HAHUI B MPO(ECCUOHANbHON [LeATeNIbHOCTU U MOBCEeLHEBHOM
XU3HW  ana  obecneyeHMs  6e30MacHOCTU  XXWU3HEAEATeNIbHOCTU;  rPaMOTHOr0  MCMOJ/Ib30BaHUSA
COBPEMEHHbIX TEXHO/IOTWIA; OXpaHbl 340P0BbS, OKPYXKatoLel cpelbl.

B nporpammy BK/OYEHO CcOJepXKaHue, HanpaBneHHOe Ha (OpMUpPOBaHWe Yy CTYAEeHTOB
KOMMEeTEHLUWN, HEOOXOANMBIX AN KavyecTBeHHOro ocsoeHus ONMOIM CIMO Ha 6a3e OCHOBHOrO 06LLErO
obpasoBaHMa C MNO/MlyYeHMeM  cpefHero ob6uiero o6pas3oBaHMsA; nporpamMMbl  NOATOTOBKM
KBanM(LUMPOBaHHbIX paboumnx, cnyxauwiux; nporpammbl MNOArOTOBKW CMeLnanncToB CpefHero 3BeHa
(MNKPC, MMCC3).

MporpamMma y4yebHOW AuCUUNIMHBI «ECTeCTBO3HaHWe» HABNAETCA OCHOBOW [ANA pa3paboTKu
pabounx nporpamm, B KOTOPbIX NpoeccuoHanbHble 06pa3oBaTefibHble OpraHu3auuu, peanusyrowme
o6pa3oBaTeNibHYIO nporpamMmmy cpefHero obuwero obpasosaHus B npefenax ocsoeHns OMOTM CMO Ha
6ase OCHOBHOro obuwero o06pa3oBaHMA, YTOYHAOT  COAEpPXaHwe  y4dyebGHOro  maTepuana,
nocnefoBaTe/lbHOCTb €r0 U3yUYeHUs, pacnpeseneHume yuyebHbIX 4acoB, TeMaTUKy pedepatos (LOKNAL0B),
NHAMBMAYANbHbLIX MNPOEKTOB, BUAbI CaMOCTOATENIbHbIX PaboT C y4yeTOM creynduknm nporpaMmm
MOArOTOBKN KBaM(PULMPOBaHHbIX paboumnx, Cnyxawiunx, cneymanncToB cpefHero 3BeHa, 0cBanBaemoi
npodgeccun nau cnewnansHOCTU.

MporpamMMa MOXET WCMOMb30BaTbCA APYTMMU  NpodeccroHanbHbIMU  06pa3oBaTe/lbHbIMM
opraHusaumammu, peanu3ylllnMyn 06pa3oBaTeNbHYHD MNporpaMmy cpefHero obuiero o6pa3oBaHus B
npefenax OCBOEHWS OCHOBHOW npoeccMoHanbHON o6pasoBaTenibHOW nporpammbl CMO Ha 6ase
OCHOBHOro obuero obpasosavus (MMKPC, MMNCC3).

OBLAA XAPAKTEPUCTUKA YYEBEHOW ANCLUMNJINHBI



«ECTECTBO3HAHWE»

EcTecTBO3HaHME — HayKa O SIBNEHMAX U 3akoHax npupodbl. COBpeMeHHOe eCcTeCTBO3HaHue
BK/HOYAET MHOXECTBO eCTECTBEHHO-Hay4HbIX OTpacnei, M3 KOTOpbIX Haubosee BaXKHbIMWU ABNAKOTCA
(hmsmnka, Xumus n 6ruonorma. OHO 0XBaTbIBaET LWMPOKUIA CNEKTP BONPOCOB O pa3HO06pa3HbIX CBOMCTBAX
00BLEKTOB MPUPOAbI, KOTOPble MOXHO paccmaTpuBaTb Kak eUHOE Lienoe.

EcTecTBEHHO-Hay4YHble 3HAHWA, OCHOBAHHbIE HAa HUX TEXHONOrMW, (POPMUPYIOT HOBbIN 06pa3
XW3HWU. BbICOKOO6Pa30BaHHbIN Ye/l0BEK HE MOXET AUCTaHLMPOBAaTLCSA OT PYHAAMEHTaNbHbIX 3HaHWA 06
OKpY>KatoLLleM Mupe, He pUCKYs OKazaTbCsi 6eCNOMOLLHbIM B MPOecCMOHanbHOM aedaTenbHOCTH. JTro6oe
nepcrnekTMBHOe Hanpas/ieHWe [eATEeNbHOCTU YesloBeKa MNPSMO WM KOCBEHHO CBA32HO C HOBOM
MaTepuanbHON 6a30li U HOBbIMU TEXHONIOTUAMMW, N 3HAHWE UX ECTECTBEHHO-HAYYHOW CYLLHOCTU — 3aKOH
ycnexa.

EcTecTBO3HaHMe — HeoTbeM/eMas CoCTaBasOWan KynbTypbl: OMpefenss MUPOBO33pPeEHME
4ye/ioBEKa, OHO NPOHUKAET WU B T'yMaHUTapHYHO Chepy, U B 06LLECTBEHHYIO XU3Hb.

PauMoHanbHbIi eCTeCTBEHHO-Hay4YHbIl MeToj, C(HOPMUPOBABLUMICA B pamKaxX ecTeCTBEHHbIX
HayK, oOpasyeT eCTeCTBEHHO-Hay4YHYK KapTUHY Mupa, Hekoe obpasHo-hunocockoe 0606LeHMe
HayUHbIX 3HaHWUIA.

OCHOBY eCcTeCcTBO3HaHMA MpeacTaBnseT (u3Mka — Hayka 0 npupoge, msydvarowas Haubonee
BaXHble $SB/IEHWS, 3aKOHbl W CBOWCTBA MartepuanbHOro Mupa. B (wusmke ycTaHaBauBaroTCH
YHUBepCca/bHble 3aKOHbI, CNPaBeLINBOCTb KOTOPbIX MOATBEPXKAAETCA HE TOMIbKO B 3eMHbIX YCNOBUAX U
B OKO/103€MHbIX MPOCTPAHCTBax, HO 1 BO BCeil BceneHHONM. B 3TOM 3akn04aeTca 04MH U3 CYLLLECTBEHHbIX
NPU3HAKOB PM3NKKN KaK (hyHAAMEHTaNbHOW HayKMW.

®du3snka 3aHnMMaeT 0cob60e MeCTO Cpefn ecTeCTBEHHbIX HayK, MO3TOMYy ee MPUHATO CUYMTaTb
NNAEPOM eCTecTBO3HAHUS.

EcTecTBO3HaHMeE KaK HayKa 0 AB/IEHUAX U 3aKOHaX NPUPOAbI BKIOYAET TaKXKe O4HY U3 BXKHEMLLNX
oTpacnein — XMMuio.

XuMua — Hayka O BellecTBax, MX COCTaBe, CTPOEHMU, CBOMCTBAax, Mpoleccax npespaLieHus,
MCNO/Ib30BaHWUM 3aKOHOB XMMUW B NPaKTUYECKOW AesATeNbHOCTU NOAEN, B CO34aHUN HOBbIX MaTepuanos.
Bruonorma — cocTtaBHas YacTb €CTECTBO3HAHMA. ITO HayKa 0 XMBOW npupogde. OHa nsyvaet
pacTUTENbHbIW, XXMBOTHBIA MUP N YeNOBEKa, NCMONb3YyS KaK COOCTBEHHbIE METOAbI, TaK Y MeTO/bl

APYTMX HayK, B YaCTHOCTU (MUKW, XUMUN N MaTEMATUKN: HaBNOLEHNS, SKCNEPUMEHTHI,
nccnefoBaHNs ¢ NOMOLLbIO CBETOBOIO U 3/IEKTPOHHOIO MUKPOCKONa, 06paboTKy CTaTUCTUYECKMX
JaHHbIX MeTo4aMy MaTeMaTUYeCcKOn CTaTUCTUKKN 1 Ap. Bronornsa BbigBASET 3aKOHOMEPHOCTH,
NpUCyLLMe XXMN3HN BO BCEX €€ NMPOSABNEHMAX, B TOM Yncie 06MeH BELLECTB, POCT, Pa3MHOXEHMe,
HacneACTBEHHOCTb, MU3MEHUYNBOCTb, 3BOOLMIO 1 Ap.

B npoteccrnoHanbHbiX 06pa3oBaTe/ibHbIX OpraHnu3aunsax, peannsyowmnx obpasoBaTe/ibHYy0
nporpaMmmy cpegHero obuiero o6pasoBaHus B npegenax ocsoeHns OMOIM CMO Ha 6a3e OCHOBHOIO
obuiero o6pasoBaHus, U3yyaeTcs UHTErpupoBaHHasa yyebHas gucyunninHa «ECTecTBO3HaHMe,
BK/IHOYaloLWas Tpu pasgena, obnagarowime 0THOCUTENIbHON CaMOCTOATE/IbHOCTbIO U LLeNOCTHOCTbI0 —
«PuU3nKa», «XuMmnsa», «<bU0MOrNsA» — UYTO HE HapYyLUAET NPUBLIYHYIO NIOTNKY €CTECTBEHHO-HAY4YHOr0
06pa3oBaHnA CTY[EHTOB.

Mpu ocBoeHun npoteccuii CMNO n cneymansHocTed CMO coumanbHO-3KOHOMUYECKOTO U
rymMaHUTapHOro npoguieit NpoeccroHanbLHOro 06pasoBaHna ecTeCTBO3HaHME U3yYyaeTcs Ha 6a30BOM
ypoBHe ®TOC cpefHero o6ulero o6pa3oBaHus ¢ y4eToM cneumduKn oceanBaemMoin npodeccnn nam
cneymanbHOCTHU.
3T0 BbIpaXKaeTCs B coAepXXaHUM 00yUYeHUs, KONM4YecTBe YacoB, BbleNAeMblX Ha
N3yyeHUe OTAENbHbIX TEM MporpaMmmbl, rny6uHe MX OCBOEHUSA obyuvarowumucs, obbeme 1 xapakrepe
NPaKTUYECKUX 3aHATUN, BUAAX BHeayUTOPHON CaMOCTOATE/IbHON paboTbl CTYAEHTOB.

B npouecce peanusauuu copepXaHus Yy4yeOHOW AUCUMNAMHBI «ECTeCTBO3HaHME» 3HAYMMO
n3yuveHne pasgena «du3nmka», KOTOPbIA BHOCUT CYLIECTBEHHbIA BKNajg B CUCTEMY 3HaHWi 006
OKpyXarolem mMupe. ITOT pasgen ABNAETCA CUCTEMOOOpasylwum AN APYrux pasfenoB yyeOHOW
ANCLUNNHBI, NOCKObKY PU3MYECKME 3aKOHbI JIEXKAT B OCHOBE COAEPXXaHUA KypCOB XUMUN 1 6UONOT UK.

Mpu n3yyeHUM y4yebHOro martepuana no XMMum n 6uonorny LenecoobpasHo akueHTUpPoBaTb
BHMMaHMe 00yYalLWMXCA Ha XKU3HEHHO BaXHbIX 06bEKTaX MPUPOAbl U OpraHM3Me 4enoBeka. ITO



rugpoctepa, armocdepa u 6uocthepa, KOTOpble PACCMATPMBAKOTCA C TOYKM 3PEHUA XUMUYECKUX
COCTaBOB M CBOWCTB, UX 3HAYEHWA ANS XXU3HEAEATENbHOCTI NHOAEN, 3TO COAEPXKaHNe, OCBELLAKLLEE POSb
BAXHEWLMNX XMMUYECKMX 3NEMEHTOB B OpraHM3mMe YenoBeka, BOMPOCbI OXpaHbl 3[40pOBbS,
npouNakTUKM 3ab0neBaHWn M BPeAHbIX MNPMBbLIYEK, MOCMEACTBUA W3MEHEHUS cpedbl 06UTaHMA
yenoBeka ANa YeN0BEYECKON LMBUAN3ALMN.

3aMeTHOe MECTO B COAEpXXaHUN YYeOHON ANCUUNANHbBI 3aHUMAET YUYeOHbIli MaTepuarsn, He TONbKO
(hOpPMUPYHOLLNIA  eCTECTBEHHO-HAYUYHYID KapTUHY Mupa Yy CTY[AEHTOB, HO W pacKpbiBatoLuii
NPaKTUYeCKoe 3HayeHMe eCTEeCTBEHHO-HAay4YHbIX 3HaHWMI BO BCeX cdepax >XMW3HM COBPEMEHHOrO
obuiecTsa, B TOM YMCne B ryMaHUTapHOW cdepe.

B uenom yuebHasa pgucuunnmHa «EcTecTBO3HaHMWe», B COAEpPXaHWW KOTOPON BefyLUM
KOMIMOHEHTOM ABASKOTCSA Hay4Hble 3HAHWA U Hay4YHble MeTOAbl NMO3HaHWA, NO3BONAET CHOPMMPOBATD Y
06yyaroLNXCa LEeNOCTHYH eCTECTBEHHO-HAYUYHY KapTWHY mMupa, NpobyauTb Yy HUX 3MOLMOHaNbHO-
LLEHHOCTHOE OTHOLIEeHME K M3y4yaemoMy maTepuany, roTOBHOCTb K BblOOpY AeACTBUIA onpepefieHHO
HanpaBNeHHOCTUN, YMEHNE KPUTUYECKMN OLLEHNBATb CBOW W Yy)XXMe AeACTBMA U MNOCTYNKMN.

NHTerpupoBaHHoe cofgepXaHue y4yebHOM AUCUUNAWHLI MO3BONAET NpenojaBaTensiMm (QU3nKu,
XUMUN 1N BMONOTMN COBMECTHO OpPraHM30BaTb M3y4YeHMEe eCTeCTBO3HaHWA, UCNOMb3ysd MMeroLmecs
YaCTHble METOAMKM NpPenojaBaHns nNpeamMeTa.

N3yyeHne ob6weobpa3oBaTesibHON Y4yeOHOW AuCUUNANHBLI «ECTecTBO3HaHMe» 3aBepluaeTcs
nogsefeHNeM UTOros B hopme AngdepeHLMPOBAHHOIO 3a4eTa B paMKax MPOMEeXYTOUYHON aTTecTayuu
CTYAEHTOB B npoLecce 0cBoeHMA ocHoBHOW OIMOTM CMO ¢ nony4yeHneM cpefHero obuiero obpasoBaHus
(MMKPC, MNMCC3).

2. MECTO YYEBHOW ANCUNMNJIMHbI B YYEBEHOM MNAHE

YuyebHaa pgucumnanHa «EcTecTBO3HaHMe» $BNAETCA Y4eOHbIM NpeaMeToM MO BbI6OpPY U3
06s3aTeNlbHON NpeamMeTHOW o6nacT «EcTecTBeHHble Hayku» PTOC cpefHero o6uero o6pasoBaHus.

B npoteccroHanbHbiX 06pa3oBaTe/ibHbIX OpraHM3auuax, peanusylowmx obpasoBaTe/ibHYHO
nporpamMmy cpefHero o6uero obpasosaHus B npegenax ocsoeHns OMMOIM CrO Ha 6a3e OCHOBHOrO
obwero obpasoBaHus, yyebHaa gucumunanHa «EcTecTBO3HaHMe» M3y4yaeTcsd B 06uWe0bpasoBaTe/lbHOM
uukne yyebHoro nnaHa OMOIMM CMO Ha 6a3e 0CHOBHOro 06uiero 06pasoBaHusa ¢ NOMyYeHUEM CPeAHero
obuiero o6pasosaHua (MMAKPC, MMNCC3).

B yuebHbIXx nnaHax MMKPC, MMCC3 mecTo y4yebHOW AUCUMNANHBLI «ECTeCTBO3HaHME» —B
cocTaBe 006le06pa3oBaTe/ibHbIX YYEOHbIX AUCUMNANH NO BbIGOPY, (hOpPMUPYEMBIX U3 006S3aTeNbHbIX
npeagmeTHbIX ob6nacteli PrOC cpegHero obwero o6pasoBaHusa, Ana npodgeccnin CMNO  unn
cneunanbHocTel CMO cooTBeTCTBYHOLWLEr0 Npounns NpogeccuoHanbHOro o6pasoBaHums.

3. PE3YJ/IbTATbl OCBOEHWA YYEBHOW ANCLUNNAVNHDbI
OcBOeHME CcOAepXaHMsa Yy4yebHOM AuMcUMNAUHBbI  «ECTecTBO3HaHMe» 0b6ecneymBaeT AOCTUXEHMe
CTyAeHTamu cnegyrowmx pesynbTaToB:
* IMYHOC T HbIX-.
- YCTOWYMBbIA UHTEPEC K UCTOPUM N LOCTMXKEHUSM B 061aCTW eCTECTBEHHbIX HayK, YyBCTBO rOpAo0CTy
3a POCCUIACKME eCTECTBEHHbIE HAYKU;
- TOTOBHOCTb K MNpPOAO/KEHMIO 00pa3oBaHWsl, MOBbLIWEHUID KBanuukauum B  M3O6PaHHOIN
npoeccMoHanbHOM AeATeNbHOCTH C MCNOb30BaHNEM 3HAHWIA B 06/1aCTK
eCTeCTBEHHbIX Hayk;
- 06BbEKTMBHOE OCO3HAHME 3HAYMMOCTU KOMMETEHLMI B 06N1aCTU eCTeCTBEHHbIX HayK A1 YesoBeka u
o6LliecTBa, yMeHMe UCNONb30BaTb TEXHONOTNYECKME AOCTMXKEHMSA B 061aCTU PU3NKN, XUMUK, BUONOTNN
ANS NOBbIWEHNA COOGCTBEHHOIO0 WHTENNEKTYalbHOrO pa3BUTMA B BblGpaHHOW MpodeccuoHanbHoM
AeATeNbHOCTY;
- YMeHMe MpoaHaNM3MpoBaTb TEXHOTEHHble MOCNEACTBUS ANA OKpyXawuwel cpeabl, ObITOBOW K
NPON3BOACTBEHHON AeATENbHOCTY YE0BEKa,;
- TOTOBHOCTb CaMOCTOATE/IbHO A06bIBaTb HOBbIE 415 Ce651 eCTeCTBEHHO-HAyUYHbIe
3HaHMWA C UCMNONb30BAHMEM A5 3TOFO AOCTYMHbIX MCTOYHWKOB UH(OpMaLnu;



- YMeHWe YynpaBnATb CBOeV MNO3HaBaTeNbHOW [eATeNIbHOCTbIO, MPOBOAUTbL CaMOOLEHKY YPOBHS
COGCTBEHHOI0 UHTENNEKTYaNbHOI0 PasBUTUS;

- YMeHue BbICTpamBaTb KOHCTPYKTMBHbIE B3aMMOOTHOLIEHUSA B KOMaH[e MO pelleHnto obuimx 3agay B
06/1aCTV eCcTeCTBO3HAHUSA;

e MeTanpesMe THbIX:

- OBNafieHNe yMeHMAMUN N HaBblKaMW pPas/inyHbIX BUA0B NMO3HaBaTe/IbHOW AeATEeNIbHOCTU 418 U3YYeHUs
pasHbIX CTOPOH OKPY)KaloLero eCTeCTBEHHOI0 M1pa;

- MPUMEHEHNE OCHOBHbIX METOLO0B NO3HaHWUA (HabNAeHUs, HayYHOro 3KCMepUMEHTa) A8 U3yYeHus
pas/IMYHbIX CTOPOH €CTeCTBEHHO-HAaYy4YHOW KapTWHbI MMpPa, C KOTOPbIMW BO3HMKAeT Heob6X04MMOCTb
CTaNKMBaTbCs B NPOgecCMOHanbHOM chepe;

- YMeHue onpeaenaTb Lenv v 3afayuun AeaTeNlbHOCTU, BbiOMpaTb CpeAcTBa ANs UX

JOCTMXKEHNA Ha NPaKTUKe;

- YMeHUe UCNo/b30BaTb Pa3IMYHbIE UCTOYHUKWN A/18 NONYYEHUS eCTeCTBEHHO-

Hay4YHO MH(OPMaL MM 1 OLeHUBATb ee LOCTOBEPHOCTb A1 LOCTVXKEHUS NOCTaBNeHHbIX Lenein v 3agjay;
* MPeAMeTHbIX:

- C(hOpMUPOBAHHOCTb NpeAcTaBAeHNI O L,eIOCTHON COBPEMEHHOW eCTECTBEHHO-

Hay4HOM KapTUHe Mupa, Npupoje Kak e4UHON LefIOCTHOW cucTeme, B3aMOCBA3M YeN0BeKa, NpUposbl u
obuiecTBa, NPOCTPAHCTBEHHO-BPEMEHHbI X MacluTabax

BceneHHoii;

- BNafleHune 3HaHUAMW 0 Hanbosiee BaXKHbIX OTKPbITUAX U LOCTUXEHUAX B 061acTu

eCTeCTBO3HaHMA, MOBAUSABLLUMX Ha 3BOMIOLMIO MPeLCTaBNeHU O NPUpoAe, Ha Pas3BUTUE TEXHUKU K
TEXHOMOTUIA;

- C(hOPMUPOBAHHOCTb YMEHUA TMNPUMEHATb €eCTeCTBEHHO-Hay4YHble 3HaHUA [ANd  06bACHEHWA
OKpYXarLWmnx ABNEHWUIA, COXpaHeHUs 340p0oBbsA, o0b6ecneyeHUs 6€30MACHOCTU >KU3HELEATE/IbHOCTH,
6epeXKHOro OTHOLEHMA K NPUpoe, paLnoHansHOro NpuMpoLononb30BaHNs, a TakXe BbINMOIHEHUS POn
rpaMoTHOro noTpebuTens;

- C(hOPMMUPOBAHHOCTb NPeACTaBeHNN 0 HAYYHOM METO/e NO3HaHUSA NPUPOAbI 1

CpefcTBax M3y4yeHUsa Merammpa, Makpomupa v MMKpoMUpa; BnageHue npuemamu
eCTeCTBEHHO-Hay4YHbIX HabN4eHWA, ONbITOB, UCC/ef0BAHUA U OLEHKN LOCTOBEPHOCTU MOJYHYEHHbIX
pe3ynbTaTos;

- BNafleHWe MNOHATUWAHLIM annapaToM ecTeCTBEHHbIX HayK, MO03BOMAOLWMM M03HaBaTb Mup,
y4yacTBOBaTb B AUCKYCCUSAX MO €CTECTBEHHO-HAYYHbIM BOMPOCaM, UCMNOJb30BaTh Pa3/IMyHble UCTOYHUKN
NMH(popMaLmM ANd NOATOTOBKM COOGCTBEHHbLIX PaboT, KPUTMYECKU OTHOCUTLCA K coobweHnam CMW,
cofiepXXaliMM HayyHy MH(opMaLuio;

- C(hOPMMPOBAHHOCTb YMEHMWIN MOHMMaTb 3HAYUMMOCTb €CTECTBEHHO-HAYYHOrO 3HaHWA AN1A KaX[oro
4yenoBeKa He3aBMCMMO OT ero npoeccMOoHanbHOW [eATEeNbHOCTU, pasinyaTb (akTbl U OLEHKMW,
CpaBHMBaTb OLLEHOYHble BbIBOAbI, BUAETb WUX CBA3b C KPUTEPUSMU OLEHOK W CBA3b KPUTEpueB C
onpefeneHHoM CUCTEMOI LLeHHOCTEN.

4. COJOEPXXAHWE YUYEBHOW ANCLUNMNNHbBI
CoumranbHO - 3KOHOMUYECKUIA U TYMaHUTapHbIA npodunu
npogeccuoHanbHoro obpasosaHus. CneymansHoctu CrloO.



DPUN3NKA

BeefeHune
®dun3mka — (QyHAameHTaNbHas Hayka O npupofge. ECTECTBEHHO-HAy4YHbIi MeTOL MNO3HAHUA, ero
BO3MOXXHOCTMU M rpaHuLbl NPUMEHUMOCTMU.
EAVHCTBO 3aKOHOB MpMpOAbI M cocTaBa BellecTBa BO BceneHHoi. OTKpbITMA B (hM3MKe — OCHOBA
nporpecca B TeEXHWKE N TeXHONOTMN NPON3BOACTBA.

MexaHuKa

KnHematmka. MexaHu4yeckoe asuxeHne. Cuctema otcyeta. TpaekTopus ABMXKEHUS.

MyTb. [MepemelieHne. PaBHOMepHOe nNPAMONMHENHOE [ABUKeHue. CKopocTb. OTHOCUTENbHOCTb
MEeXaHNYecKoro ABMXKEHUA. 3akOH CMOXeHUs cKopocTeid.CpefHsAss CKOpPOCTb MNpW HEpaBHOMEPHOM
OBWXEeHUN. MrHOBEHHas CKOpOCTb. PaBHOYCKOPEHHOe TMpsSMO/IMHENHOE [BUXKEHME. Y CKOpEeHMe.
CBobofHoe nageHme Ten.

OvnHamuka. Macca n cuna. B3anmogericteue Ten. 3akKoHbl AUHAMUKKU. CUnbl B MPUPOAE.

3aKOH BCEMMWPHOTO TATOTEHUS.

3aKO0HbI COXpaHeHns B MmexaHukKe. IMnynbc Tena. 3aKOH COXpaHeHUs nMnynbea.

PeakTuBHOE ABUXeHne. MexaHuyeckasa pa6oTa. MOLWHOCTb.

MexaHun4yeckas aHeprusi.KuHetudeckas aHeprusi. KnHetmnuyeckas aHeprus n pabota. [NoTeHumanbHas
3Heprus B rpaBMTaLMOHHOM M0/e. 3aKOH COXPaHEeHUS NOJTHON MeXaHWYeCKol aHeprum
JemMoHcTpaunmu

OTHOCUTENIBHOCTb MEXaHUYECKOT0 BUXEHUSA.

Buabl MeXaHNYECKOTr0 ABMXKEeHUS.

MHepTHOCTbL Ten.

3aBMCUMMOCTb YCKOPEHMWS Tena OT ero Macchl U CUbl, AeNCTBYIOLLE Ha Teno.

PaBeHCTBO M NPOTMBOMNOJIOXHOCTb HanpasfeHNUs cUi AeiNCTBUA U NPOTUBOLENCTBUS.

HeBecomoCTb.

PeakTuBHOE ABW)KeHWE, MOAENb PAKEeTHI.

3MeHeHne aHeprum npu coBepLleHnmn paboThbl.

lNMpaKkTnyeckoe 3aHATME

VccnegoBaHue 3aBUCMMOCTM CUAbI TPEHWA OT Beca Tena.

OCHOBbI MONEKYNSAPHON (PU3NKM 1 TEPMOAUHAMNKM

MonekynapHasa unsnka. ATOMUCTMYECKAA TEOPUSA CTPOEHMA BelecTBa. HabnoaeHns n onbiThl,
noATBepKatoLle aTOMHO-MONEKYIAPHOE CTPpOeHMe BellecTsa. Macchl 1 pasmepbl Monekyn. Tennosoe
ABWXEHMe yacTul, BellecTBa. bpoyHOBCKOe fBVKeHMe. VifeanbHblii ra3. Temneparypa Kak Mmepa
CpeAHein KMHeTUYeCKOWN 3Heprum Yactuy,. Y paBHeHVEe COCTOAHNA naeanbHOro rasa. Mogenb XUaKoCTu.
lMoBepXHOCTHOE HaTAXeHWe U cmadvmBaHune.Kpuctannmueckne n amopgHble BELLECTBA.
TepMognHamuKa. BHyTpeHHAsA aHeprua. PaboTa u TennooTAadva Kak crnocobbl U3MEHEHUS BHYTPEHHEN
3Hepruu. MNepBblil 3aKOH TEPMOAMHAMUKMN. TennoBble MaWnHbl U UX NPUMEHEHME.
JemMoHcTpaynm

[BV>KeHne 6pPOYHOBCKNX YacTul,

Onpdysns.

ABNEHNA NOBEPXHOCTHOrO HATSXKEHUSA M CMaUnBaHNS.

KpucTtannbl, amopgHble BelecTBa, XULKOKPUCTANIMYECKME TeNa.

N3MeHeHMe BHYTPeHHeR aHeprum Ten npu coBepLUeHnn paboTbl.

OCHOBbI 3/1EKTPOAVNHAMUKMN

dnekTpocTaTnka. B3aumopgeicTeme 3apsHXKeHHbIX Ten. INeKTPUYECKUn 3apaf. 3aKOH COXpaHeHus
3neKTpuyeckoro 3apsaga. 3akoH KynoHa. On1eKTpoCTaTUYECKOE Mofe, ero OCHOBHbIE XapaKTEPUCTUKKN U
CBA3b MEXAY HUMU.

MOCTOAHHBIA TOK. [1OCTOSHHbIA 3neKTpuyecknin Tok. Cuna TOKa, HanpsHKeHue, 3NeKTpuyeckoe
conpoTuBnieHne. 3akoH Oma 15 yyacTKa 3/IeKTPUYEeCKOn Lenu.

MarHuTHoe nosie. MarHMTHOE MoJie N ero OCHOBHbIE XapaKTepucTukn. [eincTene MarHUTHOrO Mons Ha
NPOBOAHMNK C TOKOM. 3aKOH AMnepa. IeKTpoABUratTesb. SBNeHne 3NeKTPOMarHUTHOW MHAYKL MWW,
JemoHCcTpauun

onekTpusaumna Ten.



B3anmogeincTeme 3apsHKeHHbIX Ten.
HarpesaHune NpoBOAHMKOB C TOKOM.
OnbIT 3pcTesa.
B3anmogeiicTBue NPOBOLHUKOB C TOKOM.
[elicTBMe MarHMTHOro NONSA Ha NPOBOAHUK C TOKOM.
PaboTa anekTpogsurartesns.
FABNEeHNE 3/IEKTPOMArHUTHON NHAYKLMWN.
lNMpaKkTnyeckoe 3aHATUE
C60pKa 3NeKTPUYECKOM Lenu, N3MepeHune CUbl TOKa U HanpsHXXeHUs Ha ee pas/IMYyHbIX yyacTKax.

Kone6aHus 1 BO/HbI
MexaHnyeckne Koneb6aHMa un BOMHbI. CBOGOAHble KonebaHudA. lMepuof, 4vacToTa M aMnauTyga
KonebaHwuii. FapmMmoHuYeckne KonebaHns. MexaHnyeckme BOMHbI U UX BULbI.
3BYKOBbIe BO/HbI. Y IbTPa3BYKOBbIE BO/IHbI. Y bTPa3BYK U €ro UCMO/b30BaHME B MEAULINHE U TEXHUKE.
ONeKTpPoOMarHNTHble KonebaHusA 1 BoNHbl. CBOOOAHbIE 3/1IEKTPOMArHUTHbIE KoliebaHusa.
Koneb6aTenbHbll  KOHTYP. ONEKTPOMArHUTHOE none. 3JNeKTpoOMarHUTHble BOMHbI.  CKOPOCTb
3N1EKTPOMArHUTHbIX BOJH.
CBeTOBble BOJIHbI. Pa3BuTue npeacTaBfeHnin o npupoge cBeTa. 3aKOHbl OTPAXEHUA U NpenoMeHus
cBeTa.
JInH3bl. dopmyna TOHKOW NNH3bI.
JemMoHCcT pauun
KonebaHna MaTeMaTUyecKoro v Npy>XMHHOro MasTHUKOB.
PaboTa anekTporeHepartopa.
M3nyyeHure 1 nprvem 3/1eKTPOMarHUTHbIX BOJH.
Pagwnocssasb.
Pa3noxeHune 6enoro ceeta B CMeKTp.
NHTepdepeHuma n angpakums ceera.
OTpaxkeHne 1 npefioM/ieHNe CBeTa.
OnTtryeckue npnbopsbl.
lMpakTunyeckne 3aHATUA
N3ydeHne konebaHnin MaTemMaTUYeCKOro MasTHMKA.
M3y4yeHune nHTepdhepeHUNM 1N gudpakunm ceeTa.

3neMeHTbl KBAHT0BOIN (UMK

KBaHTOBble cBolcTBa cBeTa. KBaHTOBas runoTesa MnaHka. POTO3NEKTPUYECKUI AP DEKT.
dun3nka atoma. Mogenun cTpoeHusa atoma. OnbIT Pesepdopsa.
dun3mMkKa aTOMHOro apa n afieMeHTapHbIxX Yactul,. CoctaB U CTPOEHWE aTOMHOTO fAjpa.
PanoakTMBHOCTb. PainoakTUBHbIE U3/TyYeHUS N NX BO3LEACTBME Ha XIMBble OpraHU3Mbl.
JemMoHCcT paunmu
®oT03(heKT.
®0TO3NEMEHT.
M3nyuyeHune nasepa.
NnHeiyaTble CNEKTPbI pasNYHbIX BELLECTB.
CUYETUYMK NOHU3NPYIOLLNX N3NTYYEHUIA.

BceneHHas v ee sgonound
CTpoeHune n passuTme BeceneHHon. Mogens pacwimpstolleinca BeceneHHOiA.
MpouncxoxgeHne ConHeyHOW cnuctembl. CoBpeMeHHas puanyeckas KapTuHa Mupa.

XNMUA

OBWAA N HEOPTAHNYECKAA XNMWA

BeepfeHne
XuMunyeckas KapTvHa Mmpa Kak CoCTaBHas 4acCTb eCTEeCTBEHHO-Hay4YHON KapTUHbI Mupa.
PO/lb XMWY B XXMU3HN COBPEMEHHOI0 06LLEeCTBa.
MprYMeHeHne JOCTUXEHWIA COBPEMEHHON XUMWKN B TYMaHUTapHOW cdepe AesTeNbHOCTN 06LWecTBa.
XVMUYecKoe coaepxxaHue yyebHOW AMCUMNANHbI «ECTECTBO3HAHME» MPW OCBOEHUWU ChneuuanbHOCTel
CMO counanbHO-3KOHOMUYECKOTO 1 TyMaHUTapHOro npodunaeii npodeccmoHanbHOro 06pasoBaHus.



OCHOBHbIe NOHATUA U 3aKOHbI XUMUN
MpeameT xumun. BewectBo. AToM. Monekyna. XMMUYECKUIA 3NEMEHT N POPMbl €0 CyLLECTBOBAHMUS.
MpocTble M CNOXHble BellecTBa.
OTpa>keHNe XMMUYECKUX CIOXKEeT 0B B MPOU3BELEHNAX Xy[0>XKeCTBEHHOM NMTepaTypbl U UCKYCCTBA.
JemMoHCcT pauun
Habop mogeneii aTOMOB ¥ MOMEKY/.
M3mepeHune Bewectsa. OCHOBHbIE 3aKOHbI XMMMUKW. Macca aTOMOB M MONEKY.
OTHOCUTENbHbIE aTOMHAsA U MONeKynapHaa maccol. KonvyecTso Bewiectsa. [1ocToaHHas Asoragpo.
MonspHas macca. 3akoH ABoraapo. MonspHblit 06bem rasos.
KonnyecTBeHHble M3MEHEHUs B XMMWUM KakK 4YaCTHbIA Cnyyail 3aKOHOB nepexofa KOMYeCTBEHHbIX
N3MEHEHWI B KayecTBeHHble. M. B. JIOMOHOCOB — «nepBblii PyCCKUIA YHUBEPCUTET ».
MnniocTpaumny 3aKoHa COXpaHeHWs Macchl BelllecTBsa.
3ecb M fanee KypcuUBOM BblfesieH Yy4eOHbI maTepuan, C KOTOPbIM Liesiecoo6pa3HO 03HaKOMWUTb
obyyvawowumxcsa, ocsamearWmx cneymansHoct CMO rymaHuTapHoOro npogung npogeccroHasbHoro
06pa3oBaHus.

Mepuoanyeckunii 3akoH 1 Mepuognyeckas cucTemMa XMMuUeckux anemeHToB [l. . MeHaeneesa
OTkpbiTHe Tllepuofnyeckoro 3akoHa. [lepuofnyeckas cucTemMa XWUMUYECKUX 3nemeHTos . W.
MeHpeneesa.
3HayeHne [Mepuoamyeckoro 3akoHa M [lepuoanyeckol CUCTEMbI XMMMUYECKMX 3nemeHToB . W.
MeHgeneesa 414 pa3BuTUA HayKN M MOHUMaHNA XMMUYECKON KapTUHbI MUpa.

O. . MeHaeneeB 06 06pa3oBaHMM M roCyapCcTBEHHOW NONNTUKE.
JemoHCcTpaumnsa
PasnuuHble gopmbl MeprnoanyecKon CUCTEMbI XUMNYECKUX anemeHToB [. V1. MeHpaeneesa.
CTpoeHue BellecTBa
KoBafieHTHasa cBA3b: HenonsgpHas u nonsapHasa. MloHHasa cBA3b. KaTMOHbI U aHUOHbI.
MeTannnyeckasa csa3b. BogopogHas cBasb.
JemoHCcTpauyma
O6pa3subl BeLWwecTB U MaTepnanos ¢ pasIMYHbIMU TUNAMU XUMUYECKOW CBA3W.
Boga. PacTBopsbl
Boga B npupoge, 6bITy, TEXHUKE U Ha MPOU3BOACTBE. PU3MYECKME U XMUMUYECKUEe CBONCTBA BOAbI.
OnpecHeHue BoAbl. ArperaTHble COCTOAHUA BOAbl M ee NMepexonbl U3 04HOr0 arperaTHOro COCTOSHUA B
Apyroe.
JemoHCcTpaumnsa
®dusnyeckme CBONCTBA BOAbI: MOBEPXHOCTHOE HAaTSXEHME, CMavmBaHue.
XnmMmunyeckune peakumn. NMoHATUE 0 XUMUYECKOW peakunmn. Tunbl XMMUYECKUX peakLunii.
CKOpOCTb peakuuu n hakTopbl, OT KOTOPbIX OHa 3aBUCKT.
JemoHCcTpayma
Xumnyeckne peakunn ¢ BblgeseHMeM TennoThbl.
HeopraHnyeckue coeguHeHns
Knaccugpmnkaumsa HeopraHMYecKux coefUHeHN 1 nx cBoncTea. OKCuAbl, KNCNO0Tbl, OCHOBaHWUS, COMN.
MoHAaTKe 0 rugponuse coneii. Cpefa BOAHbIX PacTBOPOB COJiEi: KUcnas, HelnTpanbHad, LenoyHas.
BogopogaHblli nokasaTtens pH pacteopa.
MeTtannbl. O6wme GU3MYeCKne N XMMMUYECKNEe CBONCTBA MeTasNoB.
HemeTannbl. O6was xapakTepucTuKa rnaBHbIX NOAIPYnn HEMeTaN0B Ha NPUMepe rasoreHos.
BaxHeiillne coefMHEHUA MeTa/JIoB U HeMeTasNioB B NpuUpode W XO3ANCTBEHHON [eATeNbHOCTU
yesioBEKaA.
MeTanibl 1 crnasbl Kak XyLo>XKeCTBeHHbIn MaTepnan. CoefMHEHNA MeTa//I0B KaK COCTaBHas 4acTb
CPeAcTB M306pa3nMTe/IbHOro NCKyccTBa. HemeTan bl U MX COeUHEHUSA KaK COCTaBHas 4acTb CPEACTB
1n306pasnTeNbHOr0 UCKYCCTBA.
JeMoHCT payun
B3anmogeincTene MeTannoB ¢ HemeTaniamu (LMHKa C Cepoid, alOMUHUSA C KOJ0M), pacTBOpPamm KUCIOT
N LLenoven.
CopeHne meTannos (LMHKA, Xenesa, MarHua) B KUCNOPOSe.



B3aumopencTeme a30THOM Y KOHLEHTPUPOBAHHOW CEPHOW KUCOT C MeAb!Ho.
BoccTaHOBUTENbHbIE CBOMCTBA METa//IO0B.
lMpakTwnyeckne 3aHATUA
OnpepgeneHne pH pacTtBopa coneil.
B3anmopeincTere MeTansioB ¢ pacTBOpaMu KUCOT U CONeN.
OPFAHMYECKAA XNMWA
OpraHuyeckune coeHEHS

OCHOBHble  MOJIOXKEHUSA  TeOpUM  CTPOEHUS OpraHMYecKuMx CcoefguMHeHuin. MHoroobpasue
OpraHNYecKnx coeguHeHni. NoHATME n3omepun.
Yrnesofopogbl. MpefenbHble ¥ HeNpeaenbHble YINeBOA0POAbl. Peakuns nonumepusaunun. NMpupoaHole
WCTOYHUKN YrNeBOLOPOAOB. YTrNeBOLOPOAbl KaK OCHOBa MeXAYHapOAHOro COTpPYyLHMYECTBa W
BaXXHEMLWMNIA NCTOYHUK PopMUpoBaHUs 6rogxeTta PO.
Kucnopogcogepxawime  opraHudeckue  BewiectBa. [lpeAcTaBUTENM  KUCNOPOLCOAEPXKALLUX
OpraHNYyecKnx CoeVHeHU: METUIOBbIA U 3TUNOBbLIW CIUPTLI, FULEPUH, YKCYCHAasA KucnoTa. XXupbl Kak
CNOXHble 3(upsbl.
ANKOrofin3M 1 ero oTpaKeHme B NPOM3BeLeHUAX XYLOXXECTBEHHON NnUTepaTypbl U N306pa3nTeNIbHOIO
NCKyCCTBa.
YrneBogpl: rNOK03a, Kpaxmars, Lenionosa.
A3oTcofepXXawme opraHMyeckme coeguHeHUs. AMWUHbI, aMWHOKWUCNOTbI, 6enku. CTpoeHue W
buonormnyeckas QyHKUmMS GENKOB.
JemMoHcTpaumm
MonyyeHne aTueHa 1 ero B3aMoAencTBMe ¢ pacTBOPOM MepMaHraHaTa Kanus, 6poOMHON BOLOWA.
KauecTBeHHas peakumns Ha rMULEPUH.
LiBeTHble peakumnu 6enKoB.
MnacTtmMaccbl M BOJIOKHA. TMOHATME O njacTMaccax WM XUMUYECKUX BONOKHax. HartypasbHble,
CUHTETUYECKMNE N UCKYCCTBEHHbIE BO/IOKHA.
MprYMeHeHWe NoMMepoB B NPUKIaLHOM N KNacCU4eCKOM M306pa3nTeslbHOM UCKYCCTBE.
JemoHcTpayusa
Pa3finyHble BUAbI M1aCTMAcC U BOSIOKOH.
XNUMUA N XKU3Hb
XUMUA 1 opraHnMsM 4enoBeKa. XMMUYECKMUE 3/M1eMeHTbl B OpraHm3me uyesnoBeka. OpraHuyeckue u
HeopraHunyeckue Bewectsa. OCHOBHbIE XXM3HEHHO HEOOX04MMble COeANHEHNA: 6eNIKN, YTNEBOAbI, XUPbI,
BUTAMMWHbI. YTNeBOAbl — T[N1aBHbIA WCTOYHWUK 3HEPrum opraHusmMa. Ponb XXWMPOB B OpraHu3me.
XO0NecTepyH 1 ero posb B 340p0BbE Ye/I0BEKA.
MuHepanbHble BewWecTBa B MPOAYKTax NMTaHuA, nuuieBble gobasku. Cb6anaHCMpPoOBaHHOE NUTaHMe.
Xumunsa B 6bITy. Boga. KauecTBo Bogbl. Motouime v ynctawme cpefctea. MNMpasuna 6e3onacHoi paboTbl
CO cpeAcTBaMu ObITOBOM XUMMMN.
PONb XMMMWUYECKUX 3/IEMEHTOB B >KWU3HU pacTeHUi. Y ppobpeHusa. XMMUYECKUe cpeAcTBa 3awuThbl
pacTeHui.

Bnonormnd
Bnonorms — coBOKYMHOCTb HaYK O XXMBOI Npupoje.
MeToabl HAY4YHOr0 NO3HaHUA B 6Guonoruu
XXunBas npnupoga Kak 06beKT n3yueHmnsa 6nonorun. Metoabl MCCneoBaHNA XMBOW NPUPOAbI B GUONOT M.
OnpegeneHne >XuW3HW (C NpuBAeYeHMEM MaTepuana w3 pasfenioB QU3NKKM U XUMWUKN). YPOBHU
opraHu3anmmn XUsHu.
JemoHcTpaumm
YPOBHW OpraHu3aLun XnsHu.
MeToabl NO3HAHWA XXWUBOW NPUPOLbI.

KneTka

NcTtopus nsydeHusi Knetku. OCHOBHble MOJMIOXKEHWUA K/IETOYHOW Teopuun. KneTka — CTPYKTYpPHO-
(PyHKUMOHaNbHas (3neMeHTapHan) eguHMLA XKNU3HN.
CTpoeHue KeTKn. MpokapnoTbl U 3yKapuoTbl — HU3LLWE U BbICLUME KNETOUYHbIe OpraHnM3Mbl. OCHOBHbIE
CTPYKTYPHble KOMMOHEHTbI KNeTKM 3yKapuoT. KneTouHoe a4po.



®yHKUMA Afpa: XpaHeHWe, BOCNPOU3BeAeHWe WM nepefava HaAcNeLCTBEHHON WMHGMOpMaLuKn, perynayms
XUMUYECKOW aKTMBHOCTU KNeTkn. CTpyKTypa W (YHKUMM XPOMOCOM. AYTOCOMbl U MO/0BbIE
XPOMOCOMBI.
Bnonornyeckoe 3HavyeHne XMMNYECKNX 3/IEMEHTOB. HeopraHnyeckye BeLLeCTBa B COCTaBe KneTku. Posib
BOAbl KaK pacTBOPWUTENs M OCHOBHOIO KOMMOHEHTa BHYTPEHHel cpedbl OpraHuW3moB. YT/IeBOAbl U
nmnubl B Knetke. CTpyKTypa n 6Mofornyeckne yHKLnn
6enkoB. CTpOeHME HYKNeoTUAO0B U CTPYKTYpa NONNHYKNeoTuaHbIX enein AHK n PHK, AT®.
Bupycol n 6akTepuotarn. HekneTtouHoe CTPOEHMWE, XU3HEHHbIN LUK/ 1 ero 3aBUCUMOCTb OT KNeTOUYHbIX
(hOpM XM3HU. Bupycbl — BO30YyAUTENN NH(EKLMOHHBLIX 3a60/1€BaHINiA; MOHATUE 06 OHKOBMpPYCaX. Bupyc
nMMyHoZepuunTa yenoseka (BUY). Mpodunaktnka BUY-nHdekunn.
JemoHcTpauunn
CTpoeHmne MoneKynbl 6enka.
CtpoeHune monekynosl AHK.
CTpoeHune KNeTku.
CTpoeHune KNeToK NMPOKapuoT 1 3yKapuoT.
CTpoeHune Bupyca.
MpakTnyeckne 3aHATUA
HabnofeHne KNeToK pacTeHUn N XUBOTHBLIX MOA4 MUKPOCKOMNOM Ha rOTOBbIX MUKpoOMpenapatax v nx
onucaHue.
CpaBHEeHMWE CTPOEHMA KNIETOK PaCTEHUI N XXMUBOTHBbIX.
OpraHunsm
OpraHnsm — eguHoe uesnoe. MHoroo6pasne opraH1M3mos.
O6MeH BeLLeCTBOM M 3HEPrUein C OKpy>XKatolieil cpefoil Kak Heob6xoammoe yCnoBue CyLLeCTBOBaHMA
YXUBbIX CUCTEM.
CnocobHOCTb K CamMOBOCMPOU3BELEHUI0 — OfHa W3 OCHOBHbIX OCOOEHHOCTEN >XMBbIX OPraHW3MOB.
[eneHne KneTkn — 0OCHOBaA POCTa, Pa3BUTUA U Pa3MHOXEHWA OPraHM3MOB.
bBecrnonoe pasmHOXeHue. [1on0BOK npouecc M M0NOBOe pasMHOXeHue. ONNoAOTBOPEHME, €ro
61oNornyYeckoe 3HayeHue.
MoHATNe 06 MHAMBMAYANbHOM (OHTOreHe3), sMOpPMOHANLHOM (3MOpUOreHe3) U MOCTIMOPUOHANILHOM
passuTun. HaMBNAyasbHOe pa3BuTNe Yesl0BEKA N ero BO3MOXXHbIe HapyLUEHWS.
Ob6wue npeAcTaBNEHWA O HAC/MeLCTBEHHOCTM M W3MEHYMBOCTW. [eHeTWyeckas TepMUHOMOTUA W
CUMBO/MNKA. 3aKOHOMEPHOCTU HacnefoBaHus. HacnegosBaHMe NpPU3HAKOB Yy 4enoseka. [lonosble
Xpomocomebl. CLenseHHoe ¢ NoJIoM Hac/lefoBaHue. HacneacTBeHHble 60/1e3HN YenoBeKa, UX NMPUUUHBI 1
npounakTuka. CoBpemMeHHbIe NMPeLCTaBeHNsA O TeHEe U FeHOME.
eHeTMYeCcKMe 3aKOHOMEPHOCTU M3MEHUMBOCTU. Knaccudukaumsa popm N3MeH4YMBOCTH.
BnnsHne mytareHoB Ha opraHu3M 4enoBeka.
Mpeamert, 3agauym n meToAbl cenekumu. eHeTMYeCKMe 3aKOHOMEPHOCTWU cenekuun. YdeHue H. W.
BaBunnoBa 0 LeHTpax MHOroo6pasns v NPOUCXOXAEHNA KYNbTYPHbIX pacTeHWUI.
BuoTtexHonorus, ee [OCTUXEHNSA, NMEPCMNEKTMBLI Pa3BUTUS.
JemoHcTpaynn
OO6MeH BelLecTB ¥ NPeBpaLLeHNs SHeprumn B KNeTKe.
[enexnvie knetku (MUTO3, Mel03).
Cnoco6bl 6ecnosioro pasMHOXeHMS.
OnnojoTBOPEHME Y PACTEHWUIA U XUBOTHbIX.
NHanBmayanbHoe pa3BuTume opraHusma.
HacnefcTBeHHble 60/1€3HM Yen0oBeKa.
BnugHune ankoronnsma, HapKoMaHumn, KypeHus Ha HacneaCTBEHHOCTb.
MyTauuu.
MogupnkaymoHHas N3MeHUNBOCTb.
LLeHTpbl MHOr0o06pasns 1 NPOUCXOXAEHUSA KYbTYPHbIX PacTeHWIA.
McKycCTBEHHbIN 0TOOP.
VccnenoBaHus B 061aCT GMOTEXHONOTUN.
MpakTnyeckne 3aHATUA



PelleHne sneMeHTapHbIX TEHETUYECKMX 3aad.
AHanu3 v oLeHKa 3TUYECKNX acrneKTOB pa3BUTUSA HEKOTOPbIX UCCeL0BaHNI B OMOTEXHONOT UK.
Bua

JBONOUMOHHASA Teopus U ee posib B (JOPMMPOBAHUM COBPEMEHHON eCTeCTBEHHO-HAy4YHOW KapTWUHbI
mupa. Bug, ero kputepuu. Monynaumsa Kak CTPYKTypHas efnHuua Buga 1 asontoumm. CUHTeTUYecKas
Teopus ssonounm (CT3). ABuxyLme cunbl 3BonoLnm B cootseTctemn ¢ CT3.
PesynbTatbl 3Bonouun. CoxpaHeHWe MHOroo6pasvs BUAOB KakK OCHOBA YCTOWYMBOrO pasBUTUA
6unocepbl. MpUUNHBLI BIMUpPaHUA BULOB. bronornyeckunii nporpecc n 6MONOrMYECKnin perpecc.
fMnoTesbl NPONCXOXKAEHMA XXNU3HWN. Y CNIOXHEHNE XNBbIX OPraHM3mMoB Ha 3emie B
npouecce 3BOMOUMN. AHTPOMOreHe3 M ero 3aKOHOMepHOCTWU. [loka3aTenbCTBa POACTBA Ye/I0BEKA C
M/IEKONUTAKOLWUMY  KUBOTHbIMWU.  DKOJMIOTMYECKMe  (PAKTOpPbl  AaHTPOMOreHe3a:  YC/IOXHEeHue
NONynAUMOHHON CTPYKTYpbl BWAa, W3rOTOBNEHME OpyAui Tpypa, Mepexof OT pacTUTeNIbHOro K
CMeLaHHOMY TWUMy MWUTaHWA, WCMOMb30BaHWE OrHA. [losB/feHWe MbICAUTENbHOW [eATeNbHOCTU W
yneHopasnenbHoON peun. MPonCXoXaeHne YenoBeYeCcKMX pac.
JemMoHcTpauynm
Kputepun Buga.
Monynauma — CTPYKTYpHasa eAUHULA BUAa, eAUHMLA 3BONOLAN.
[BuXxyuine cunbl 3B0OLUN.
Bo3HUKHOBEHME 1 MHOroo6pasune nNpucnoco6eHnii y opraHu3MoB.
Pefkve n ucyesarouime suabl.
[BVKYLLNE CUbI aHTPOMOreHesa.
MponcxoxaeHre YyenoBekKa N Yeno0BeYECKUX Pac.
MpakTnyeckue 3aHATUA
OnwucaHne ocobeli BUga Nno MOphoNorn4ecKomMy KpuTeputio.
AHaNM3 1 OLEeHKa Pa3/IMYHbIX TUNOTE3 MPOUCXOXKAEHUS XKU3HN.
AHanNn3 1 oLeHKa pas/InyHbIX TMNOTE3 NPOUCXOXEHNSA Ye/0BEKA.

OKOCUCTEMDI
MpegmeT M 3ajayun  3KOMIOTUKM: yyeHWe 06 IKOMOrMUYeCKUX (PakTopax, Yy4YeHWe O Co06LLecTBax
OpraHu3moB, yyeHue o 6uochepe.
JKonornyeckne (akTopbl, OCOBEHHOCTU WX BO3LENCTBMA. DKONOrMYeckas XapakKTepucTuka Bua.
MoHATMe 06 3KONOrnyeckmx cuctemax. Lienn nutaHuns, Tpomyeckme ypoBHMU.
BroreoLeHo3 Kak 3KocucTema.
Buocthepa — rnobanbHas akocucTema. YueHue B. . BepHagckoro o 6uocdepe. Posib XUBbIX
opraHu3mMoB B 6uocgepe. buomacca. buonornyeckuii KpyroBopoT (Ha npuMepe KpyrosopoTa yrieposa).
OCHOBHbIe HarnpaB/ieHNUa BO3JeNCTBUA YenoBeka Ha 6uochepy.
TpaHcthopMauns eCTeCTBEHHbIX 3KONOTMYecKnx cuctem. OCo6eHHOCTM arpo3akocmucTem (arpoLeHo3os).
JdemMoHcTpaynm
JKonornyeckue aktopbl U UX BANSAHKE HA OPraHU3MbI.
MeXBNA0Bble OTHOLIEHMA: NapasuTU3M, XMLLHUYECTBO, KOHKYPEHL XS, CMMOMO3.
ApPYCHOCTb PacTUTENIbHOr0 CO06LLLEeCTBa.
KpyroeopoT yrnepoga B 6uocgepe.
3anoBegHUKK 1 3aKasHUKK Poccuu.
MpakTnyeckue 3aHATUA
CocTaB/ieHMe CXeM nepefaymn BeLWECTB 1 3Hepruu (Lenei nuTaHus).
CpaBHUTENbHAA XapaKTepUCTNKa NPUPOAHbLIX 3KOCUCTEM M arpo3KOCUCTEM CBOEM MECTHOCTH.
PelueHne 3KONOrMYECKUX 3aaau.
AHanM3 n oueHKa NoCcneAcCTBMIA COOCTBEHHOW [AeATENbHOCTU B OKpYyXawwein cpefe, rnobanbHbIX
3KOMOrMYecKnx npobsieM 1 nyTeid UX peLLeHus.
JKCKypcum
MHoroobpasme BuAoB. Ce30HHble W3MeHeHUs B npupode (OKPeCTHOCTM NpPodeccMoHanbHOM
obpa3oBaTe/ibHOW opraHusauun).
EcTeCcTBEHHbIE M WCKYCCTBEHHbIE 3KOCUCTEMbl (OKPECTHOCTM MpodeccMoHanbHOlW 06pa3oBaTe/lbHOM
opraHusauum).



MpumMepHble Tembl pedpepaToB (LOKIAL0B), MHAVBUAYAbHBIX MPOEKTOB
» Matepus, (hopMbl ee ABMXXEHUS U CYLLECTBOBaHNUA.
* MepBblIii pycckuii akagemnk M.B.JTOMOHOCOB.
* /ICKyCcCTBO 1 npouecc nosHaHus.
» ®un3nKa N My3blKanbHOE NCKYCCTBO.
* LlBeTOMY3bIKa.
* ®N3NKa B COBPEMEHHOM LMpPKe.
» ®n3nYecKme MeToAbl NCCNef0BaHNA NAMATHUKOB UCTOPUK, apXUTEKTYPbl U NPOU3BeLeHUA
NCKyCCTBa.
* Hay4yHO-TeXHUYECKMIA NpOrpecc 1 Npo6aembl 3KOMOTUN.
* BMOTEXHOMOTNA U TeHHaa NHXXeHepua — TexHonornm XXI seka.
* HaHOTeXHONOrnn Kak NpUopmuTEeTHOE HanpasBleHne pa3BUTUA HayKu 1 NPOM3BOACTBA B Poccuinckoi
depepaunn.
» OXpaHa e OKpy>XXatoLLein cpefibl OT XMMUYECKOr0 3arps3HeHus.
» PacTBopbl BOKPYT Hac.
* YCTpaHeHmne XXeCcTKOCTM BOAbl Ha MPOMbILIIEHHbIX NPeAnpUATUAX.
* VicTopma BO3SHUKHOBEHUSA U Pa3BUTUSA OPraHNYeCcKOn XUMHUN.
* YrneBofbl U UX POJib B XXUBOI Npupoje.
* XKupbl Kak NpOAYKT NMUTAHMUA U XMMUYECKOE Cbipbe.
» HexBaTKa Npof0BO/ILCTBUA Kak rnobanbHas npobnema 4enoBeyecTsa U NyTN ee peLLeHns.
» CpejacTBa rMrmeHbl Ha OCHOBE KMCMOPOACOAepXKaLlMX OpraHMUYecKnX coefuHeHN.
» CMHTETUYECKMNEe MOKOLLLME CPefCcTBa: 4OCTOMHCTBA U HEA0CTaTKMU.
e Nethnumnt 6enKa B NULLEBbIX MPOAYKTAX M €ro NpeooneHne B pamKax rnobanbHoim
NPOA0BO/ILCTBEHHOWN MPOrpammbl.
» B.N. BepHaacKuii 1 ero yyeHue o brnocgepe.
* VicTopmsa 1 pa3BUTME 3HAHUI O KNETKe.
» OKpy>KatoLas YenoBeka cpefia ¥ ee KOMMOHEHTbI: pas/inyHble B3rNA4bl Ha OA4HY
npo6nemy.

5. TEMATUYECKOE NMANAHNPOBAHWE
Mpn peanu3aunmn copepaHus 06Lle06pa3oBaTeNbHON y4e6HOW AUCUMNANHBLI «ECTecTBO3HaHME» B
npegenax ocsoeHnst OMOM CIMO Ha 6a3e OCHOBHOrO 06LLEro 06pas3oBaHMa C MNOAYYEHUEM CPEAHEro
obuwiero o6pasosaHusa (MMKPC, MMNCC3) makcMManbHasa yyebHas Harpyska 06y4vatoLimxcs coCcTaBnseT:



* no npogeccuam CMO coumanbHO-3KOHOMUYECKOro Npogmnsa npogeccnoHanbHOro obpasoBaHus —
270 yacoB, U3 HUX 0653aTeNlbHasA ayAUTOPHasA Harpyska obyyaroLmnxcs, BKaYas npakTuyeckKme 3aHaTus,
— 180 yacoB, BHeayaMTOpHaa camocTosATenbHas paboTta cTyaeHToB — 90 4acos;

e N0 creumanbHocTaM CIMO  couuanbHO-3KOHOMUYECKOTO M TyMaHWTApHOro  npoduner
npogeccuoHanbHOro o6bpasoBaHMa — 162 uvaca, M3 HUX 00653aTeNbHas ayAnTOPHas Harpyska

obyyvaroLwmxcsa, BKAKOYasA NpakTMyeckue 3aHATMA, — 108 yacoB, BHeaygMTOpHas CaMOCTOSATENbHas
paboTa cTyaeHToB — 54 yaca.

Cogep>xxaHue 0byveHus KonnuecTBo 4acoB

Mpotunn npogeccnoHanbLHOro obpasosaHus
COUMANbHO-3KOHOMWUYECKNI U TYMaHUTaPHbIN
CneuuansHocTtu CIO

PUN3INKA

AyaNTOpHbIE 3aHATUA 48
BBegeHune 1

MexaHuKa 13
OCHOBbI MONIEKYNSAPHON (PU3MKK 10
N TEpMONHAMUKN

OCHOBbI 3N1eKTPOAUHAMUKN 14
Kone6aHus n BO/HbI 4

SnemMeHTbl KBAHTOBOW (hM3NKHU 4

BceneHHada v ee 3sonwoyna 2

BHeayguTopHasa camocToATeNlbHasA pabora

Moarotoska yCTHbIX 24

BbICTYM/IEHWIA NO 3a-

[OaHHbIM TemaMm, 3cce, JOK/1aj0B,

pecpepatos,

NHANBMAYaNbHOIO NpoeKTa ¢

MCNO/Ib30BaHNEM

NH(OPMaLMOHHbBIX TEXHOMNOT WA,

3KCKypcuun u ap.

Mpome>kyTo4vHasa aTTecTaumnsa B hopMe AU epeHLMPOBaHHOIO 3a4eTa

NToro 72
XUMUSA

AyaANTOpPHbIe 3aHATUSA 30
BeegeHune 2
O6Laa 1 HeopraHnyeckas 16
XUMUA
OCHOBHbIE NMOHATUSA N 3aKOHbI 2
XUMUU
MepnoanYECKNiA 3aKOH U 2

Meprnogunyeckasa cuctema
XVMMWYECKUX 3NIEMEHTOB

A. . MeHgeneesa
CTpoeHune BellecTBa
Bopa. PacTBopbl
XMUMUYecKne peakummn
Knaccugumkauymsa
HeopraHM4ecKnx coenHeHNi n
X CBOWMCTBA
MeTannbl 1 HemeTan bl
OpraHnyeckasa xmmMmus 8

NN DNDN

SN



OCHOBHbIE MOHATKA 2
OpraHMYecKom Xummm

1 Teopus CTPOEHMUA

OpraHM4YecKnx CoeanHeHu

Yrnesogopoabl U UX NpUpogHble 2
NCTOYHUKM

Kncnopogcogepxatiue 2
opraHuyeckue

coeflMHeHunA

As3oTcofepkalyne opraHnyeckne 2
coeguHeHusa. Monumepsbl

XUMUA N KN3Hb 4
XVMUA N OpraHn3mM Yenoseka 2
Xnmus B 6bITY 2
BHeaygmMTOopHaa camocTosaTesibHaa paboTa
lMoAroToBKa yCTHbIX 15

BbICTYN/IEHWIA MO 3afaHHbIM
Temam, 3cce, AOKNaf0B,
petepaToB, MHANBUAYANIbHOIO
npoekTa C NCNO/b30BaHNEM
MHHOPMALMOHHbBIX TEXHONOT WA

n ap.

Mpome>kyTo4vHas aTTecTaunsa popme AndepeHLMpoBaHHONO 3a4eTa
NToro 45

BMOIOrnd

AyA/TOpPHbIE 3aHATUA 30

bunonorna — coBOKYMNHOCTb 1

HayK 0 >XVMBOW npupoge.
MeTofbl HAYYHOT0 NO3HAHUA
B 6Guonorum

Knetka

OpraHusm

Bug

OKOCUCTEMBI 1n

BHeayguTopHasa camocTosaTesibHaa paboTta

MMoAroToBKa YCTHbIX 13

BbICTYN/IEHUI MO 3afaHHbIM

Temam, 3cce, LOKNafLo0B,

pedepatoB, MHAMBUAYASIBHOTO

MPOEKTa C NCMO/b30BaHNEM

NH(OPMALMOHHbLIX TEXHONOT A,

3KCKypcun n ap.

NToro 45
Mpome>kyTo4vHasa aTTecTaumnsa popme gudepeHLMPOBaAHHOIO 3a4eTa
Bcero 162

o OO

6. XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEEHOW AEATE/IbHOCTW CTYAEHTOB

Copgep>kaHue 0byveHNss  XapaKTepucTuMKa OCHOBHbIX BUA0B AeATeNbHOCTU CTYLEHTOB
(Ha ypoBHe y4ebHbIX AENCTBUIA)

DUN3NKA



BeeneHune

MexaHuka
KuHemaTtunka

AuHamuka

3aKoHbI COXpaHeHUA
B MeXaHuke

Pa3BuTMe CNOCOGHOCTEIR SICHO M TOUYHO U3faraTb CBOW MbIC/IW, IOFMYECKM 060CHOBbLIBAThL
CBOIO TOUKY 3pEHUs, BOCIPUHMUMATb U aHaIM3MPOBaTh MHEHUS cO6ecejHNKOB, Npr3HaBas
MpaBo APYroro YenoBeKa Ha MHOe MHEHMe.

MpuBeaeHe NPUMEPOB BUSIHUS OTKPbITUI B (IM3MKE Ha MPOrpecc B TeXHUKe U
TEXHO/MOMUM NPON3BOACTBA

O3HaKoM/IeHMe COo crocobamu ornmcaHnsa MexXaHM4ecKoro BUXeHNs, OCHOBHOM 3afaveit
MEXaHUKMN.

V3yyeHne OCHOBHbIX (U3NYECKUX BEMWUYUH KUHEMATUKMW: TMepeMeLLeHuns, CKOpoCTH,
YCKOpPEHMS.

HabntofeHne 0THOCUTENbHOCTU MEXaHWYeCKOro [ABMXKeHWS. PopMynnMpoBaHMe 3aKoHa
CMOXEHUSA CKOPOCTENA.

WccnefoBaHne  paBHOYCKOPEHHOrO  MPAMOMMHENHOrO  ABWXKeHWs  (Ha  npumepe
CBO6OAHOr0 NaZeHns Ten) U PaBHOMEPHOTO ABVXXEHUS Tefla No OKPYXHOCTY.
MoHMMaHe CMbIC/1a OCHOBHbIX (DU3NYECKMX BENUUYUH, XapaKTepu3yroLWw X paBHOMEPHOE
[BVKEHMWe Tena No OKPY>KHOCTY

lMoHMMaHWe cMbICna TakMX (U3MYECKUX MOAeNeid, Kak MaTepuasibHas TouKa,
VHepuMabHasa crcTema oTcyeTa.

WN3mepeHne macchl Tena pasnnyHbiMK crocobamu. 3mepeHne cun B3aumogencTans Ten.
BbluMcneHne 3HaYeHNs YCKOPEHMS Ten N0 U3BECTHbIM 3HaYeHUAM AeACTBYIOWMX CUM 1
macc Ten.

YMeHue pasnuuatb Cuy TsKecTU W Bec Tena. O6bACHEHME U NpUBeAEHVE MPUMEPOB
SIBMIEHNS HEBECOMOCTH.

MprMeHeHNe OCHOBHbIX MOHATUNA, POPMY/ M 3aKOHOB JUHAMUKK K PELUeHUIo 3agad
O6bACHEHME PEeaKTUBHOIO [BWXKEHWS Ha OCHOBE 3aKOHA COXPaHeHUs WMMy/bea.
MprMeHeHWe 3aKOHa COXPaHEHWUS UMMYNbCA AN BbIYUCIEHWS U3MEHEHWIA CKOpOCTel Ten
npu UX B3aMMOLeiCTBUAX.

BbluncneHne paboTbl CUA 1 U3MEHEHUS KMHETUYECKOW aHepruu Tena.

BbluncneHne NoTeHUanbHOM aHeprum Ten B rpaBUTaLMoOHHOM MoJe.

XapakTepucTuka Mnpou3BOAUTENbHOCTM MaluMH W ABurateneid ¢ MCMNONb30BaHWEM
MOHATWA MOLLHOCTU

OCHOBbI MONEKYNSIPHOI (OM3NKK U TePMOANHAMUKY

MonekynspHasa gusmnka

TepmoAnHamunKa

DneKTpocTaTmka

[MOCTOSIHHbIN TOK

dopmMynupoBaHme OCHOBHbIX MOMOXEHWUA MOMEKYNSPHO-

KWHETUYEeCKON Teopun. BbINONHEHME 3KCMEPUMEHTOB, CAYXawnX O060CHOBaHMEM
MOMEKYNAPHO-KMHETUYECKON Teopun. HabnogeHre 6poyHOBCKOMO ABUXEHUS U ABMIEHNS
andgysnn.

OnpeaeneHne napamMeTpoB BeLLECTBA B a3000pasHOM COCTOSIHUM Ha OCHOBaHUU
YPaBHEHWS COCTOSIHUSA NeaslbHOTO rasa.

MpeacTaBneHwe B BuAe rpaduka M30XOPHOro, M306apHOr0 M M30TEPMUYECKOTO
npoueccoB. BbluncneHve cpefHeli KWHETMYECKOW 3Hepruu TenaoBOro ABVKEHWS
MOJIeKyY/ M0 U3BECTHOW TeMnepaType BeLlecTBa. I3MepeHne BNaXXHOCTU BO3AyXa
3KcnepuMeHTanbHOe UccnefoBaHne TENI0BbIX CBONCTB BELLECTBA.

PacyeT konuyecTBa TeMnOTbl, HeOO6XOAMMOro [Ans  OCYLUECTB/IEHWS  npouecca
npeBpaLleHns BeLLecTBa 13 OL4HOM0 arperaTHOro COCTOSAHMS

B Apyroe.

PacyeT n3MeHeHWUs BHYTpeHHel 3Hepruu Ten, paboTbl M NepefaHHOro KonmyecTsa
Tena0Tbl HA OCHOBAHMM NEPBOro 3akKoHa TEPMOAVHAMUKM.

O6bsICHEHME NPUHLMMNOB AeACTBMSA TENOBLIX MaLLIWH

OcHosl 3IEKTPOANHAMUKN

BbluncneHne cun B3aMOAECTBIS TOUYEYUHbIX 3/1EKTPUYECKUX 3apS0B.

BbluncrieHMe HaNPSXKEHHOCTU U MOTeHUMana 9M1eKTPUUEcKOro Toss OAHOro U
HECKO/bKNX TOUYEUHbIX 3apsfoB.

M3mepeHue pasHOCTM MOTEHLWanoB.

MpuBeaeHne NPUMEPOB NPOBOAHMKOB, AU3NEKTPUKOB U KOHAEHCATOPOB.

HabniofeHne SBNEHWS 3M1EeKTPOCTATUUECKON WHAYKUMM U SIBNEHUS Nonspu3alum
LV3NEKTPUKA, HAXOASLLEroCs B 3EKTPUUYECKOM rofe

M3MepeHne MOLLHOCTM 3MeKTpUYeckoro Toka. W3amepenne 3SLAC UM BHYTPEHHero
COMPOTMBNEHNS UCTOYHIKA TOKA.



MarHuTHoe none

KonebaHusa 1 BOMHbI
MexaHnueckne
KonebaHns 1 BOSHbI

ONeKTpOMarH1THble
Kone6aHMA 1 BOSHbI

CBeTOBble BOJHbI

KBaHTOBbIE CBOIiCTBA
cBeTa
dusmka atoma

®u3nKa aTOMHOT0 Aapa
11 3NleMEHTapHbIX
yacTuy,

BceneHHas v ee 3Bonouus
CTpoeHue 1 pa3BuTue
BceneHHoi
[pouncxoxaeHue
CONHeYHol CUCTEMBI

XNMMNA

BeeneHune

BaxkHewLLne
XVMWUYECKME MOHATUSA

C60p M ucnbiTaHWe 3NeKTPUYECKMX Lieneid ¢ pasinyHbIM COeAUHEHNEM MPOBOAHWKOB,
pacyeT Mx NnapameTpoB

Hab6ntoaeHne aeiACTBUA MarHUTHOIO MONS Ha MPOBOAHMK C TOKOM, KapTUHOK MarHUTHbIX
nonem.

dopMynupoBaHmne Npasuia NeBoli pyKn Ans onpefeneHns HanpaeBneHus cunbl Amnepa.
BbluncneHne cuna, AEWCTBYHOWMX Ha MPOBOAHMK C TOKOM B MarHUTHOM nofe,
06bACHEHME MPUHLMNA AEACTBUSA 3M1eKTpOABMTaTENS.

ViccnepoBaHue SIBNeHNS 31eKTPOMArHUTHOW MHAYKUMN

MpuBegeHne nNpuUMepoB KonebaTenbHbIX ABWMXKEHWIA. lccnegoBaHWe 3aBUCUMMOCTY
nepuoga KonebaHuii MaTemMaTM4ecKoro MasTHNKa OT ero
[/IMHBI, Maccbl ¥ aMnAnTy bl KonebaHuii. OnpefeneHne ycKopeHns cBo60AHOr0 NageHus
C NOMOLLbI0 MaTeMaTM4ecKoro MasTHUKa.
Ha6niogeHne KonebaHuii  3Byvawero Tena. [lpuBefeHWe 3HayYeHUs  CKOPOCTWU
pacnpocTpaHeHus 3ByKa B PasnnyHbIX cpeaax.
YMeHre 06BACHATb MCMOb30BaHNE YbTPa3ByKa B MeAnLHeE
HabnogeHune ocuuniorpaMmM rapMoHUYeCKUX KonebaHuii cuibl TOKa B LEMK.
Ob6bACHEHWEe NpeBpaLLeHNs 3Heprum B UaeanbHOM KonebaTeslbHOM KOHTYpe.
M3yueHune ycTpoiicTBa 1 NpUHLMNA AelicTBMA TpaHc(opmaTopa.
AHanu3 cxembl nepegaymn 3M1eKTPOIHEPTUN Ha BO/bLLINE PACCTOSHUS.
MpuBegeHMe NpMMepPOB BUAOB PaANOCBA3N. 3HAKOMCTBO C YCTPONCTBAMU, BXOAALLMMMN B
CUCTEMY paanoCBs3N.
O6ecyxaeHne 0C06EHHOCTEN pacnpocTpaHeHUs pajuoBOsH
MpuMeHeHWe Ha NPaKTUKe 3aKOHOB OTPaXKEHWS U NPeNoMIEHNUS CBETA NPU peLLEHNN
3agay. HabntogeHwe aBneHns gugpakumm n gucnepcun ceera.
YMeHue cTpouTb N306paXKeHNs NpeaMeToB, faBaeMble MH3aMU. PacyeT onTUYECKOiA
CW/bI NINH3bI

3nemMeHTbl KBaHT0BOI (DU3NKM
Hab6ntogeHne (hOTO3NEKTPUUECKOro 3ddekTa. PacyeT MaKCUManbHON KUHETUYEeCKOM
3Heprumn aneKTPOHOB Npu HoTo3d(eKTe
dopmynupoBaHMe nocTynatoB bopa. HabniogeHve NUHENYaTOro U HENpepbiBHOTO
CMEKTPOB.
PacyeT 4acTOTbl U A4/IMHbI BONHbLI MCMYCKAeMOro cBeTa Mpu nepexofe atoma W3 OgHOro
CTaLMOHAapHOr0 COCTOSHMS B APYroe.
O6bAcCHEHWe NpUHLMNa AelicTBUA nasepa
HabnogeHne TpekoB anb(a-yacTuy, B Kamepe BunbcoHa. Perumctpaumsi sigepHbIX
M3NYYeHW ¢ MOMOLLbIO cueTumKa eiirepa.
PacueT aHeprum cBA3M aTOMHbIX fep.
MMoHMMaHMe LeHHOCTN Hay4yHOro NO3HaHWsA Mypa He BOOGLLe A/ Yes0BeYeCTBa B LIe/IOM,
a 4na Kaxgoro o6y4arolwerocs WMYHO, LEHHOCTU OBNafeHWs MeTOLOM Hay4HOro
MO3HaHWs ANs AOCTUKEHMS ycrnexa B NF060M BuAe NPaKTUYECKOl fesaTeNbHOCTH

O6bsicHeHMe MOZEeNU pacluupstoLleiics BeeneHHoii

Ha6nogeHne 38e3f, JlyHbl 1 nnaHeT B Teneckon. HabniofeHWe COMHEUHbIX MATEH C
MOMOLLbIO Tesleckona

PackpbITne BKnaga XVMUNYECKOWN KapTHbI MUpa B eUHYIO

€CTeCTBEHHO-Hay4HYO KapTUHY Mupa.

XapaKTepI/ICTI/IKa XUMUN KaK FIpOIASBO,CI,I/ITGﬂbHOVI ChNbI 06LI.I,eCTBa

YMeHue fatb onpegeneHne n onepuposBatb cnegyrowimMm XMMUYeCKUMUMOHATUAMN
«BELLEeCTBO», «XUMWYECKUN 3NEMEHT», «aTOM», «MOJieKyNna», «0THOCUTE/IbHblE aTOMHas
n MONeKyndapHaa MaccCbl», «UOH», «ainoTponuna», «U30TOMbl», «XUMUYECKad CBA3b»,
«3NEeKTPOOTPULaTE/IbHOCTb, «Ba/IEHTHOCTb», «CTeneHb OKUCNEHUSA», «MOJIb»,
«MOJIApHaa  Macca», «MO]‘IHprIﬁ 00beM Fa3006pa3HbIX BELLLECTB», «BeLecTBa
MONEKYNAPHOI0O W HEMONEKY/NIAPHOIo CTPOEHUA», «PaCTBOPbI», «3INEKTPOIUT WU
HE3NNEKTPOINT», «3NIEKTPONNTNYECKas guccoumaumna», «OKUCINTelb 1 BOCCTaHOBUTE/bY»,
«OKucneHne n BOCCTaHOB/IEHME», «CKOPOCTb XUMUYECKOI peakunm», «XnMmmyeckoe
paBHOBECKEY, «yrnepo,qulVl CKEeNneT», «[*)yHKLLVIOHaI'IbHaFI rpynna», «M3oMepus»



OCHOBHbIe 3aKOHbI
XUMUU

OcCHOBHble Teopun
XUMUK

BaxHelillne BelecTa
1 MaTepuanbl

XMMNYECKUIA A3bIK
N CUMBOJTNKa

Xumuyeckue peakynn

XUMnyeckni
3KCMNEPUMEHT

Xumnyeckas
MH(opmMaLus

MpothunbHoe n
npogeccnoHanbHo
3HauMMoe
cogepXaHue

BNONOI A

Buonorua —
COBOKYMHOCTb HayK O
X1BOW

npupoge. Metogbl
Hay4YHOro no3HaHus
B 6G1onorumn

KneTka

dopmynMpoBaHNe 3aKOHOB COXPaHEeHUs Macchl BeLEecTB U MOCTOSHCTBA COCTaBa
BELLECTB. Y CTaHOB/IEHUE NMPUYNHHO-CNELCTBEHHOW CBS3M

MeXJy COAepXXaHWeM 3TUX 3aKOHOB W HanucaHWeM XUMUYECKUX (POPMYI U YPaBHEHMWIA.
PackpbiTue (hM3NYECKOTO CMbICNa CUMBOMMKM [epuoanyeckoi Tabnuubl XUMUYECKUX
anemeHToB [l. . MeHgeneesa (HOMepOB 3/1eMeHTa, Nepuoga, rpynmbl) U ycTaHOBMEHNE
MPUYNHHO-CNEACTBEHHON CBA3M MeXAY CTPOeHMeM atomMa W 3aKOHOMEPHOCTAMM
M3MeHeHWs CBOMCTB 3/IEMEHTOB 1 06pa30oBaHHbIX UMW BELLECTB B Nepuogax u rpynnax.
XapaKTepnucTMKa 371eMEHTOB Ma/lbiX NEpUOA0B MO KX MOMOXEHUO B Mepuoguueckoii
cucteme . . MeHaeneesa

YCcTaHOB/IEHMe 3aBMCUMOCTWM CBOMCTB XMMWYECKMX BELLECTB OT CTPOEHUsS aTOMOB
06pasyLMX UX XUMUYECKNX 3/IEMEHTOB.

XapakTepucTuka BaXKHENLUMX TWUNOB XUMWUYECKUX CBSI3e M OTHOCMTENbHOCTW 3TOMN
Tunonorun. OB6BACHEHUE 3aBMCMMOCTM CBOMCTB BELLECTB OT MX cCOCTaBa W CTPOeHUs
KPUCTaIIMYECKNX PELLETOK.

dopMynupoBaHme OCHOBHbIX MOMOXEHWUI TEOPUMW 3EKTPONMTUYECKON Anccoumaumnm un
XapaKTepucTuKa B CBeTe 3TON Teopuu CBOMCTB OCHOBHbIX K/1aCCOB HEOpPraHU4eckmx
COEINHEHMWIA.

®opMynMpoBaHNe OCHOBHbIX MOIOXEHWI TEOPUN XMMUYECKOT0 CTPOEHUS OpraHNYecKnX
COeAVHEHN i W XapaKTepucTuka B CBETe 3TOW Teopum CBOWCTB  BaXKHEMLIMX
npeAcTaBuTenell OCHOBHbIX KaCcCOB OPraHUYeCKNX COeAVNHEHWIA

XapakTepucTnka CTPOEHWs aTOMOB W KPUCTalZIOB M Ha 3TOM OCHOBE —O06LLMX
(hM3NYECKMX N XMMUYECKNX CBOWCTB METaN/I0B U HEMETA/OB.

XapakTepucTuKa coctasa, CTPOEHWS, CBOWCTB, MOAYYEHUS U NPUMEHEHUNE BaXKHEMLUNX
HeMeTa/InoB.

XapaKTepucTMKa COCTaBa, CTPOEHUS U 0OLLMX CBOMCTB BaXKHEMLLINX

K1acCoB HeopraHW4ecKuUx CoeanHeHUIA.

OnucaHue cocTaBa M CBOMCTB BaXXHEWLLINX MpeAcTaBUTeNe OpraHNYecKNX COeMHEHNIA:
MeTaHO/ia U 3TaHOMa, CMOXHbIX 3(DMPOB, XMPOB, MblN, KapbOHOBbIX KUCNAOT (YKCYCHOI
KWUCMOTbI), MOHOCaxapuaos

(rntoko3bl), AncaxapupoB (caxaposbl), nonucaxapugos (Kpaxmana W LEenntnossbl),
aMWHOKWCNOT, GE/TKOB, NCKYCCTBEHHBIX U CUHTETUYECKNX MONMEPOB

Vcnonb3oBaHue B y4e6HOI 1 NpohecCMoHanbHOM AeATeNbHOCTM

XUMWNYECKNX TEPMUHOB U CUMBOINKN.

Ha3sbiBaHWe M3YYeHHbIX BELLECTB MO TPUMBUAIbHOW UM MeXAYHAPOLHON HOMEHKNaType
N OTpaXKeHMe cocTaBa 3TUX COeMHEHNI C MOMOLLbIO XUMUYECKUX (opMyII.

OTpaXkeHue XMMUYECKMNX NPOLLECCOB C MOMOLLbI YPaBHEHWI XUMUYECKNX peakLmii
OO6BACHEHME CYLLLHOCTM XUMUYECKNX npoLeccoB. Knaccugukaumna XMM1MYecKnX peakuunii
MO Pa3fIMYHbIM NPU3HAKaM

BbINO/THEHUE XMMUYECKOrO 3KCMEPUMEHTA B MO/IHOM COOTBETCTBUM

C npasBunamu TeEXHUKK 6e30NacHOCTU.

HabnogeHve, (hMKCUpoBaHUe 1 ONMUcaHne pe3ynbTaToB NPOBeEeHHOro aKcnepuMeHTa
MpoBeaeHMe caMOCTOATE/ILHONO MOUCKA XUMUUECKOW MHGOpMaLMM C NCNONb30BaHUEM
pasNNYHbIX UCTOYHWKOB (Hay4HO-NONYNSPHbIX W3A4aHWIA, KOMMbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB MHTepHeTa); MCMO/b30BaHWE KOMMbIOTEPHbLIX TEXHOMOMUIA Ans 06paboTkm U
nepegayn XMMMYeCcKon MHpopMaLum 1 ee NpeacTaBneHUs B pasnnyHbIX opmMax
OObACHEHUE  XUMWYECKUX SBMIEHWI, NPOUCXOAdWMX B npupoge, ObiTyl Ha
Mpon3BOACTBE.

CobntofieHre NpaBWa 3KOMOTMYECKN FPaMOTHOTO MOBEJEHUS B OKPYXXatoLLeli cpege.
OueHKa BAUAHMS XMMWYECKOrO 3arps3HeHUs OKpYXXatolein cpedbl Ha OpraHusm
yenoBeka ¥ Apyrue Xmeble opraHu3Mbl. CobntogeHne npasun 6e3onacHoro obpalleHus
C FOPOYMMM M TOKCUYHBIMU BellecTBamu, nabopaTopHbIM 060pYyA0BaHNEM.
KpuTuueckas oueHKa AOCTOBEPHOCTM XMMWUYECKOW WH(OpMaLuu, nocTynatoulein u3
pasHbIX UCTOYHWKOB

3HAKOMCTBO C 06bEKTaM U3yUeHus 61Uonorum.
BblisiBNeHWe pony 6MoNorun B (HopMUPOBAHUM COBPEMEHHOI
€CTEeCTBEHHO-HAYyUYHO KapTWHbI MIUpPa ¥ NPaKTUYECKO AesTeNbHOCTM ol

3HAKOMCTBO C KNeTOYHOI Teopueit CTPoeHUs OpraH13moB.



MonyyeHve NpeAcTaBfEHNS 0 PO/ OPraHUYeCKMUX Y HEOPraHNYEeCKUX BELLECTB B K/IETKE.
3HaHMe CTPOEeHNS KNETOK Mo pe3y/bTaTamM paboTbl CO CBETOBbIM MUKPOCKOMOM.
YMeHuWe onuckiBaTb MUKpoOnpenapaTbl KNEeTOK pacTeHWUA. Y MeHNe CpaBHUBaTL CTPOEHUE
KNeTOK PaCTeHWUIA M XXUBOTHbIX MO FOTOBbLIM
MUKponpenapaTam

OpraHusm 3HaHMe 0CHOBHbIX CMOCO60B Pa3MHOXEHMWS OPraHN3mMoB, CTaAuiA OHTOreHes3a Ha nprumepe
YenoBekKa.
3HaHMe NPUYKH, BbI3bIBAKOLLMX HAPYLUEHNS B Pa3BUTUM OpPraHM3MOB.
YMeHue NOoNb30BaTbCA [EHETUYECKON TEPMUHOMOTMEA U  CUMBOAMKONM, pellatb
npocTeliLune reHeTnYecKne 3agaun.
3HaHMe 0COGEHHOCTEl HacneiCTBEHHOW W HeHAcNefCTBEHHOW W3MEHUMBOCTU W UX
610N0rMYecKoii poNin B 3BONIOLLMMN XXMUBOTO

Bup YMeHWe aHaIM3MpoBaTh M OLEHMBaTb Pas/iMuHble TMNOTE3bl NPOUCXOXKAEHNS XU3HN Ha
3emne.
YMeHue NpoBOAMTL OMNMcaHUe ocobel 04HOro BMAa NO MOPGONOrUYECKOMY KPUTEPUIO.
Pa3BuTMe CNOCOGHOCTEN ICHO M TOYHO M3M1araTb CBOM MbIC/U, TOTMYECKN 060CHOBbLIBATb
CBOK TOUKY 3peHUsi, BOCMPMHNMATb U aHaIN3MPOoBaTh MHEHMS COOGeCeJHUKOB, MpM3HaBas
npaBo fpyroro YyesoBeka Ha MHOE MHEHWe.
YMeHMWe 40Ka3biBaTb POLCTBO YE/TOBEKA M MIEKONUTAIOLLX,
06LLHOCTb U PaBEHCTBO Ye/I0BEYECKMX Pac.

JKOoCUCTEMBI 3HaHMe OCHOBHbIX 3KO/0rMYecKUX PaKTOPOB U MX BAUSHUS HA OPraHU3Mbl.
3HaHWe OTIMUNTENbHBIX NMPU3HAKOB UCKYCCTBEHHbIX COOBLLECTB —arpo3KOCUCTEM.
MonyyeHve NpesCcTaBMEHNS O CXEME 3KOCUCTEMbI Ha MpUMepe
6uocdepsl.
[JemoHcTpaLms yMeHUs NocTaHOBKY Lefeil AeATeIbHOCTH, MiaHMpoBaHWe COBCTBEHHOWA
[0eATeNbHOCTU ANS  LOCTMXKEHMS MOCTAaBMEHHbIX Leneld, NpeaBUAEHUS BO3MOXHbIX
pe3ynbTaToB 3TUX AeNCTBWIA, OpraHM3auuyM CaMOKOHTPOASA W OUEHKWM MOMYYeHHbIX
pesy/bTaToB.
O6yyeHue cOOMOAEHNIO MNpPaBuf MOBEAEHUS B MpuUpode, GEpPeXHOMY OTHOLLIEHWIO K
6ronornyeckum 06bLekTaM (PaCTEHUAM Y XXMBOTHBIMU MX COOBLLECTBAM) 1 NX OXpaHe

8. YHEBHO-METOANYECKOE
N MATEPNANTbHO-TEXHWNYECKOE OBECIEYEHWE
MPOrPAMMbI YUEBHOW ANCUNMNNNHDI
«ECTECTBO3HAHWVE>»

OcBoeHVe mnporpamMmMbl y4yebHOW AUCUMNAUHBI «ECTECTBO3HAHWE» npeanofnaraeT Haanune B MPoOgecCUOHaIbHOW
o6pasoBaTenbHON OpraHu3auum, peannsytolleli 06pasoBaTeibHY0 NporpaMMmy cpefHero obuero obpasoBaHus B npegenax
ocBoeHns OMOIM CMNO Ha 6a3e 0CHOBHOro 06Liero 06pa3oBaHusi, y4ebHbIX KabMHETOB MO (PU3NKE, XUMUMK, BMoIormmn, B
KOTOPbIX MMeeTcs BO3MOXHOCTb 06ecrneynTb CBOOOAHBIA [OCTYN B VIHTEPHET BO Bpems y4ebHOro 3aHATMSA WM B Mepuoj
BHey4e6HOl AeATeslbHOCTU 06YyYatoLLmnXCS.

B cocTaB KabUHETOB MO PU3MKE, XUMUK, BUONOTMKN BXOAAT nabopaTopmm ¢ NabopaHTCKON KOMHATOIA.

MomelleHns KabUHETOB (U3MKM, XUMUW WU BUONOTUM  [O/MKHbI  YAOBNETBOPATbL Tpeb6oBaHMAM CaHWTapHO-
aNUAeMUoNormyeckmx npasun n Hopmatneos (CaHlMuH 2.4.2 No 178-02) 1 6bITb OCHalLeHbl TUMNOBLIM 060pPYLOBaHMEM,
yKa3aHHbIM B HacCTOALWMX TpeboBaHWAX, B TOM 4YMCAe CMELMANM3NPOBAHHON y4ebHO Mebenbio 1 cpeacTBaMu 00y4eHus,
[LOCTAaTOYHbIMUW A1 BbIMOIHEHWUS TPe6OBaHWUIA K YPOBHIO NMOATOTOBKM 06YyYatoLLmMXCS.

B KabuHeTax A0/MKHO 6bITb MyNbTUMeANIAHOE 060py0BaHMe, NOCPEACTBOM KOTOPOro y4acTHWUKM 06pa3oBaTe/isHOro
npouecca MOryT NpocMaTpMBaTh BU3YasbHYIO MH(OPMaLMIO Mo (hU3nKe, co3jaBaTb Npe3eHTauuu, BugeomaTepuansl U T. M.

B cocTaB y4ebHO-MeTOANYECKOr0 U MaTepuasbHO-TEXHUYECKOro obecneveHns nporpaMmMbl YY4e6HON AUCLUNANHDI
«ECTeCTBO3HaHME» BXOLAT:

* MHOFO(YHKLMOHaNbHbIA KOMM/IEKC NpenojaBaTtens;

* HarnagHble nocobus (KOMNIEKTbl y4ebHbIX Tabnuy, nnakatos, NOPTPEThI BbIAAIOLLMXCS YUEHbIX B 06/1aCTV €CTECTBO3HAHNSA
NT. n.);

* UH(OPMALVOHHO-KOMMYHUKALNOHHbIE CPEACTBa,;

* 3KpaHHO-3BYKOBble NOCO6US;

* KOMM/IEKT 31eKTPOCHA6XeHNs KabUHETOB;

* TEXHUYECKME CpesCcTBa 06yYeHNs;

 IEMOHCTpaLNoHHOe 060pyfoBaHMe (06LLEro HasHauYeHNs 1 TemaTUYeckne Habopbl);

» nabopaTopHoe o6opyfoBaHMe (06LLEro Ha3Ha4YeHUs U TemaTuyeckue Habopbl, B TOM uYuUCie [N MOCTAHOBKM
AEMOHCTPALMOHHOIO U YY4EHNYECKOro 3KCNePUMEHTa, PeakTuBbl);

* CTaTMYeCKUe, JMHAMNYeCKMe, AeMOHCTPaLMOHHbIE U pa3faToUHble MOAENW, BKNOYas HaTypasibHble 00BEKTbI;

* BCNOMOraTe/ibHoe 060pyA0BaHueE;



¢ KOMNNEKT TEXHNYECKOM JOKYMeHTaLMUK, B TOM YMCe NacnopTa Ha CpeacTBa 06yYeHNs, MHCTPYKLUUN MO KX
MCNONb30BaHNID M TEXHMKE 6E30MaCHOCTY;

* GGNMOTEYUHbI OHA.

B 61611M0TeUHbIN POHA BXOAAT yUe6HUKM, yuebHO-MeToAMUecKe komnnekTbl (Y MK), obecneunBatoLime 0CBOEHME yUeBHO
OUCUMNANHBI «ECTECTBO3HaHMe», PeKOMEHAOBaHHble WAW [ONyLleHHble A9 MCNOMb30BaHUA B NPOJPECCUMOHANbHbIX
06pa3oBaTeNbHbIX OpraHM3aLuax, peann3ytoLlMx 06pa3oBaTelbHYH NporpaMmy cpeaHero o6Liero 06pa3oBaHus B npejenax
ocBoeHunst OMOTI CIMO Ha 6a3e 0CHOBHOIO 06Lero 06pasoBaHus.

BnbnnoTeuHblii HOHA MOXET ObiTb JOMONHEH (HM3NUYECKMMUN 3HLMKIONEANAMM, aTnacamu, COBapsiMU, CpaBOYHMKAMKU MO
(hU3NKe, XUMUKU, BUONOTUM, HAYUYHOW 1 HAYYHO-NOMYNSPHOW NUTEPaTypoli eCTeCTBEHHO-HAYYHOTr0 COAEPXKaHWS.

B npouecce OCBOEHWSI MPOrpaMmbl y4ye6HOW AMCUMNAUHBLI «ECTeCTBO3HAHME» CTYAeHTbl AO0/KHbl VMETb BO3MOXHOCTb
[OCTYNa K 3/1EKTPOHHBLIM y4eOHbIM MaTepuanam Mo eCTeCTBO3HAHMWIO, BK/OYas (U3NKY, XUMUIO, BUOMOTUIO, UMEIOLLMMCSA B
CBOGOAHOM [0CTYre B CeTU MIHTePHET (3N1IEKTPOHHBbIM KHWUraM, NpakTUKymaMm, TectaMm, matepuanam EFd v ap.).
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yyeToMm TpeboBaHWI (hefiepasibHbIX rOCYAapCTBEHHbIX 006pa30BaTefibHbIX CTaHAApTOB M Mofy4vaemoil npodeccun wmm
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