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Mporpamma o06LLe06pa3oBaTenibHON yUeBHOl AUCUMNInHBI «EcTecTBO3HaHue» npegHa-
3HayeHa [N1A M3y4yeHWs ecTeCTBO3HaHWA B NpodecCcroHasibHbIX 06pasoBaTesibHbIX opra-
HM3aUMSaxX, peanusylowmx obpasoBaTefibHyl0 nporpamMmmy cpegHero obulero obpasoBaHus B
npegenax OCBOEHWSI OCHOBHON MNpogieccMOoHasIbHON 06pasoBartesibHoli nporpamMmmbl CIMO
(Onon Cro) Ha 6a3e OCHOBHOIO 06Liero 0o6pasoBaHWs, NPW MOArOTOBKE KBasIMAULUPO-
BaHHbIX pabouux, cnyxatymx, cneLmanctoB cpegHero 3seHa.

Mporpamma paspaboTaHa Ha ocHoBe TpebosaHuin ®rOC cpegHero obuiero o6pasoBaHus,
npeabsaBseMblX K CTPYKTYpe, COAepXaHWio 1 pesysibTaTaM OCBOEHUS YYeOHOW AUCUUNIUHBI
«EcTecTBO3HaHWe», B COOTBETCTBMM C PekomeHZauusMu M0 opraHusaumMm nosyyvyeHns
cpeaHero obLiero 06pasoBaHnsa B Npeaesiax 0CBOEHUSI 06pa3oBaTe/ibHbIX NPOrpaMmM CpefHero
npocpeccrmoHanbHoro obpasoBaHus Ha 6ase OCHOBHOro 06LLero obpasoBaHMsa C y4eToM Tpe-
60BaHUin hefepasibHbIX TOCYAapCTBEHHbIX OOpa3oBaTesfibHbIX CTaHAapToOB U MNOyvYaemoi
npocheccun unAnM cneynanbHOCTN cpedHero npodeccnoHanbHoro o6pasoBaHusa (MMCbMO
[enaptameHTa rocygapcTBEHHOW MOMUTUKM B cdpepe MnoAaroToBku paboumx kagpoB u AMNO
MuHo6pHaykn Poccum oT 17.03.2015 Ne 06-259).

CopepxaHue nporpaMmmbl «ECTecTBO3HaHME» HaNPaBMeHO HAa AOCTUXEHWNE CreayHoLLmMX
Leneii:

* OCBOEHME 3HaHW/i O COBPEMEHHOI eCcTeCTBEHHO-Hay4HOW KapTuHe Mupa M MeTofax
€CTECTBEHHbIX HayK; 3HAKOMCTBO C Haubosiee BaXHbIMU MAESIMWU U AOCTUXEHUSAMU
€CTeCTBO3HaHMUSl, OKa3aBLUUMW OMNpefensiollee BUSHUE HA Pa3BUTUE TEXHUKA WU
TEXHO/OMNIA;

¢ OBfafeHve yMEeHUAMWU MPUMEHATb MOMYYEHHblE 3HaHWS AN OOBLACHEHMS ABEHWI
OKpYXXatoLero Mupa, BOCNPUATMA WMHOPMAaLMM ecTeCTBEHHO-Hay4yHOro u npodec-
CMOH&/IbHO  3HAYMMOTO COLEPXAaHWA; pasBUTUE WHTENNeKTyasbHbIX, TBOPYECKUX
CNoCOBHOCTEl M KPUTUYECKOTO MbILW/IEHNST B XO4E€ MPOBEAEHUS MPOCTENLMX uccne-
[OBaHWiA, aHanu3a SB/IEHWUA, BOCMNPUATMS W UWHTEpNpeTauun ecTeCTBEHHO-Hay4HO
MHopmauuu;

¢ BOCMMTaHME YO6eXAEHHOCTM B BO3MOXHOCTM MO3HAHWS 3aKOHHOW npupodbl U UC-
NoMb30BaHNS [AOCTUXKEHUIA €CTeCTBEHHbIX HayK AfA pasBuTUSA uMBuAM3auum wu no-
BbILLEHMWS KA4YeCcTBa XU3HY;

¢ TMPUMEHEHNE EeCTECTBEHHO-HAY4HbIX 3HaHWIA B MNPOCPeCcCMOHa/IbHON [EeATENbHOCTU U
NMOBCEAHEBHOW XWU3HM A5 obecrneyeHuss 6e30MacHOCTU XU3HeOesaTelbHOCTU; rpamoT-
HOr0 MCNOJIb30BaHUS COBPEMEHHbLIX TEXHOJ/IOMNIA; OXpaHbl 340POBbS, OKpPYXaroLlein
cpefpbl.

B nporpammy BK/IOYEHO coAepXaHue, HanpasfieHHOe Ha (opMupoBaHue Yy CTyAeHTOB
KOMMEeTEHUMIA, HEOBX0AMMbIX ANSA KayecTBeHHOro ocBoeHust OMNMOIMM CIMO Ha 6a3e OCHOBHOMO
obuiero o6paszoBaHms € NoOsyYeHneM cpegHero obLero obpasoBaHuns; NporpaMmmbl NOArOTOB-KU
KBa/IMOMLIMPOBAHHbIX paboumnx, Cryxalmx; nporpaMmMbl NOATOTOBKM CNELMaINCTOB CPpeaHero
3BeHa NMMNCC3).

Mporpamma y4yebHon ancunnavHbl «ECTeCTBO3HaHUE» SABNSIETCS OCHOBOM A/18 pa3paboTku
paboumx nporpamMMm, B KOTOPbIX MNPOdECCUOHa/IbHbIE O6pasoBaTesbHble opraHu3aumu,
peanusytouime obpasoBaTefibHyt0 nporpaMmmy cpegHero obuero obpasoBaHusi B npegenax
ocBoeHua OMOIM CINO Ha 6a3e OCHOBHOrO 06LLIEro 06pa3oBaHWs, YTOYHAKT cCoAepXaHue
yuebHOro matepuana, nocnefoBateNlbHOCTb ero U3yvyeHus, pacnpegeneHne yyebHblxX 4acos,
Temartuky pecbepatos (4okNa[oB), MHAMBUAYASIbHbLIX MPOEKTOB, BUAbI CAMOCTOATENIbHbLIX paboT
C yyeTOM creuudukn nporpaMMm nNOATOTOBKM KBAIMPULMPOBAHHbLIX pabouunx, Cryxalimx,
cnewuuannucToB CpefHero 3BeHa, ocBanBaemor npodeccum nnu cneunanbHOCTH.

MporpamMmma MOXeT WCMOo/b30BaThCA APYrMMU NPodeccuoHasibHbIMU 06pa3oBaTesibHbIMU
opraHusauusamMun, peanusylowmMmy obpasoBaTefibHyl0 nNporpammy cpegHero obuiero obpaso-
BaHVA B npejeniax OCBOEHUS OCHOBHOIM NpPoghecCMOHasIbHON 06pa3oBaTesibHON NporpamMmbl
CIMNO Ha 6a3e 0CHOBHOro 06Lero o6pasosaHus (MMCC3).






OBLIAA XAPAKTEPVCTUKA YYEBHOW ANCLINNVHDI
«ECTECTBO3HAHUE»

EcTecTBO3HaHMe — Hayka O AB/EHWAX U 3aKkoHax npupofbl. COBpeMEHHOe ecTecTBO3-
HaHWe BK/IOYAeT MHOXECTBO €eCTeCTBEHHO-Hay4HbIX OTpacrfiei, W3 KOoTopbiX Hawubonee
BaXKHbIMU AB/IAOTCA (PU3MKa, XUMUS U Guonorusi. OHO OXBaTbIBaET LUMPOKWIA CMEKTP BONPOCOB
0 pa3HOOO6pasHbIX CBOMCTBAX 06BEKTOB NPUPOAbI, KOTOPbIE MOXHO paccMaTpuBaTh Kak eanHoe
Lenoe.

EcTecTBEHHO-HayuHble 3HaHWS, OCHOBAHHbIE Ha HWUX TEXHO0rMN (hOPMUPYIOT HOBLIN 06pa3
XMW3HU. BblcOkOOOpa30BaHHbIV YEeNOBEK HE MOXEeT AMCTaHUMpoBaTbCsA OT hyHAAMEHTasbHbIX
3HaHWI 06 OKpyXalolWwem Mupe, He PUCKYs oKa3aTbCs 6eCnOMOLLHbIM B NPOecCUOHaLHO
JesaTenbHocTu. Jllo6oe nepcnekTMBHOE Harpas/eHne [AesTeNlbHOCTU YefioBeka npsMo WUau
KOCBEHHO CBfi3aHO C HOBOI MarepuasibHON 6a30ii 1 HOBbIMW TEXHOMOMMAMU, U 3HaHUE KX
€CTeCTBEHHO-Hay4YHOl CYLLHOCTU — 3aKOH ycnexa.

EcTecTBO3HaHNe — HeoTbeM/IEMAs COCTaBALWANA KyIbTypbl: OnNpenenss MMpoBo33peHmne
yesioBeka, OHO TMPOHMKAeT W B TymMaHuWTapHyl cdepy, M B OOLLECTBEHHYHO >KM3Hb.
PauvoHanbHbIA ecTecTBEHHO-HaYYHbI MeToA, ChOPMUPOBABLLMIACA B paMkax eCTeCTBEHHbIX
Hayk, obpa3yeT eCcTeCTBEHHO-HayuHyl0 KapTuUHy Mupa, Hekoe obpasHoduiocodckoe
00606LLIEHNE HAYYHbIX 3HAHWIA.

OcHOBY ecTecTBO3HaHWs MpeAcTaBnseT m3vka — Hayka O npupoge, m3ydarowlas Hau-
60/1ee BaxHble SB/IEHWS, 3aKOHbl M CBOWCTBA MaTepuasibHOro mupa. B dmsuke yctaHaBnu-
BalOTCA YHMBEpPCa/lbHble 3aKOHbI, CNpPaBef/IMBOCTb KOTOPbLIX MOATBEPXAAETCA HEe TOMbKO B
3EeMHbIX YC/IOBUSX WU B OKOJI03EMHbIX MPOCTpPaHCTBax, HO M BO Bceil BceneHHoli. B 3Tom
3aK/1YaeTcs OAMH U3 CYLLECTBEHHbLIX MPU3HAKOB (PU3MKM Kak (PYHOAAMEHTa/IbHON Haykw.
®usmka 3aHMMaeT 0coboe MecTO cpeay eCTeCTBEHHbIX HayK, MO3TOMYy ee MPUHATO cuuTaTb
nnaepom ecTecTBO3HaHUS.

EcTecTBO3HaHMe Kak Hayka O AB/EHWSX W 3aKOHax NpupoAbl BKOYAET Takke OHY U3
BaKHeMLWMX oTpacnei — X1uMuio.

Xumnsi — Hayka O BellecTBax, WX cocTaBe, CTPOEHUM, CBOMCTBaX, MpoLeccax mnpe-
BpaLLeHns, NCMONb30BaHMNM 3aKOHOB XMMMWU B NMPaKTUYeCKol AeATeNbHOCTU Ningel, B Co34aHnm
HOBbIX MaTep1asioB.

Bronorma — coctaBHasi 4YaCTb €CTECTBO3HAHMSA. DTO Hayka O XMBoI npupoge. OHa nsyyaet
pacTuUTenNbHbIA, XMWBOTHLIA MUP WM YesioBeka, MCMOMb3ys Kak COOCTBEHHblIE METOAbl, Tak U
MeToAdbl APYrMX Hayk, B 4YacTHOCTM IM3MKU, XUMUU W MaTeMaTUKU: HabMAeHUS,
SKCMEePUMEHTbI, UCCNef0BaHMA C MOMOLLLI CBETOBOrO U 3/1IEKTPOHHOINO MMKpOCKona, 06-
paboTKy CTaTUCTUYECKMX AaHHbIX METoA4aMu MaTeMaTuyeckoh cTaTucTuki u ap. Buonorus
BbISIBISET 3aKOHOMEPHOCTU, NPUCYLLME XU3HMN BO BCEX €€ MPOSABNEHMUSAX, B TOM Yuc/ie 06-MeH
BELIEeCTB, POCT, pa3MHOXeHWEe, Hac/1eACTBEHHOCTb, M3BMEHYMBOCThL, 3BOJIOLMIO U Ap.

B npodpeccnoHanbHbix 06pasoBaTefibHbIX OpraHu3auusax, peanunsylowmx obpasoBartesib-
HYI0 nporpammy cpegHero obuiero obpasoBaHus B npegenax ocsoeHus OMOIM CrO Ha 6ase
OCHOBHOrO 06LLlero o6pa3oBaHusA, W3y4aeTCA WHTErpupoBaHHas Yy4yebHas AaucuunanHa
«EcTecTBo3HaHMe», BkIYawowas Tpu pasgena, obnajatowpme OTHOCUTESNIbHOW CcamMoCTos-
TENIbHOCTBLI0 W LIENIOCTHOCTbI0 — «®u3nka», «Xumus», «Bronorus» — 4yTo He Hapyllaet
MPUBbIYHYIO IOTUKY €CTECTBEHHO-HAYYHOro 06pa3oBaHns CTyAEeHTOB.

Mpun ocBoeHun npocpeccuin CMNO n cneumanbHocTelr CIMO counanbHO-3KOHOMUYECKOro 1
rymaHuTapHoro npodumiein npoceccmoHanibHOro 06pasoBaHNs ecTecTBO3HaHME n3yyaeTcs Ha
6a3oBoM yposHe ®IOC cpegHero obLlero o6pasoBaHns C y4eToM crneuugurki ocsavBaemMoit
npocheccuun nam cneumanbHOCTy.

3T0 BbipaXaeTcsl B coAepXaHun 00yyYeHUs, KOsIMYecTBe 4acoB, BblAeNSAEMbIX Ha U3yvyeHue
OTAEe/NbHbIX TeM NporpamMmmsbl, ryouHe nx oCBOEHNSA 0bydatrowmmmncs, oobeme
U Xapaktepe MpakTUYeCcKUX 3aHATWI, BUAax BHeayaUTOPHOW CaMOCTOSATE/IbHOM paboThbl
CTY[EHTOB.

B npouecce peannsaummn cogepxaHusa y4eGHon AUCUUNINHbI «ECTeCTBO3HAHME» 3HA-HYMMO
n3yveHne pasgena «®usmka», KOTOpbIA BHOCUT CYLLECTBEHHbIV BKIag B CUCTEMY 3HaHWii 06
oKpyXarwwem mupe. JTOT pasfgen ABAsgeTcs cUCTeMoobpasylowmMm A8 ApYrux pasfaesnos
Yy4ebHON AMCUMNANHBI, NOCKO/bKY (hU3NYECKMEe 3aKOHbI flexaT B OCHOBE COAep-XaHus KypcoB
XVMUK 1 BUONOTUN.

Mpu n3yyeHnn yyebHOro MaTepuana no XxMMmmn 1 61Monorum LesnecoobpasHo akLeHTU-poBaTb
BHUMaHME 0BYYaloLLMXCA HA XM3HEHHO BaXKHbIX OOBbEKTax NpUpoAbl W OopraHu3mMe YesioBeka.
310 rmgpocdepa, atmoctepa M 6uocdepa, KOTOpble paccMaTpuBaloTCs C TOUKM 3peHus
XMMMYECKUX COCTABOB U CBOWCTB, UX 3HAUYEHUS A1 KN3HEeAeATEeNbHOCTH MI0LEN,






3TO coAepXaHve, OCBellawlliee PoJib BaXHENLMX XMMWUYECKUX 3MEMEHTOB B OpraHu3Me
yesioBeka, BOMPOCHI OXpaHbl 300POBbS, NPOPUAAKTMKA 3ab0/1eBaHUA 1 BPeAHbIX NPUBbLIYEK,
nocneacTBMin N3MEHEHUs cpefbl 06MTaHWs YesloBeka A5 YesI0BeYeCKol LMBUAN3auun.

3amMeTHOe MeCTO B cogepXaHun yyebHOl AUCUMNANHBI 3aHMMAET YyY4eOHblii Matepuarn, He
TOMIbKO (POPMUPYIOLWNIA €CTECTBEHHO-HAYYHYI0 KapTUHY Mupa Yy CTyAEeHTOB, HO W pacKpbl-
BaKOLWMA MPaKTMYeCKOe 3HAYEeHMEe EeCTECTBEHHO-HAyuYHbIX 3HAHWI BO BCEX cdiepax >XU3HU
COBpPEeMEHHOro 06LLecTBa, B TOM Unce B 'ymaHuTapHoii ccepe.

B uenom yuyebHas pgucumninHa «ECTecTBO3HaHWE», B COAEpXaHUM KOTOpPOA BeayLim
KOMMOHEHTOM SABNAKOTCA Hay4Hble 3HaHMA U Hay4yHble MeToAbl NO3HaHWA, No3sBosnseT cdop-
MUPOBaTb Yy 00yYalLMXCA LEeNOCTHYH eCTECTBEHHO-HAYYHYO KapTUHY Mupa, NpobyanTb Yy HUX
SMOLMOHA/IbHO-LLEHHOCTHOE OTHOLLEHME K M3yyaeMOoMy martepuasnty, roTOBHOCTb K BbIGOpY
JelcTBMin onpefeneHHo HanpaB/IeHHOCTU, YMEHUE KPUTUYECKM OLUEHMBaTb CBOM U UyXue
[encTBMA 1 NOCTYNKK.

ViHTerpnpoBaHHOE cofepxaHue y4yebHON AuCUMNAVMHBLI NO3BONSET npenogasaTtensMm u-
3UKW, XUMUA U BMOMOTMN COBMECTHO OpraHu3oBaTb U3y4YeHWe ecTeCcTBO3HaHWs, WUCNoJb3ys
MmetoLMecs YacTHble METOAUKM NPenojaBaHuns npegmeTa.

M3yyeHne obLieobpasoBaTesibHOM y4ebHOl AncumnanHbl «ECTeCcTBO3HaHMe» 3aBepLuaeTcs
noasedeHneM MTOroB B hopme ANdEPEHUMPOBAHHOIO 3a4yeTta B pamkax MPOMEXYTOUYHOW
aTTecTtaymm CTyAEeHTOB B Mpouecce 0CBOeHNst ocHoBHoW OlMOIM CMO ¢ nonyyeHnem cpegHero
o6uero obpasoBaHusa (MMCC3I)

MECTO YYEBHOW ANCUMMIVHBLI B YYEBHOM M/IAHE

YuebHasa aucumnnvHa «EcTecTBO3HaHMe» ABNSAeTCA ydebHbIM npeamMeToM Mo Bbibopy M3
ob6sA3aTesnibHOlii NpeaMeTHOW 06s1acTu «EcTecTBeHHble Hayku» ®rOC cpegHero o6Llero
obpasoBaHuS.

B npodheccuoHanbHbiXx 06pasoBaTefibHbIX OpraHuM3aunsx, peanuaylowmx obpasoBaTesb-
HYI0 nporpammy cpefHero obuiero obpasoBaHus B npegenax ocsoeHua OMOIM CrO Ha 6asze
OCHOBHOro 06uero obpa3oBaHusA, yyebHasd gucumnanHa «EcTecTBO3HaHME» M3yyaeTcs B
obujeobpaszoBaresibHOM Uukne ydye6Horo nnaHa ONMOIM CMNO Ha 6a3e OCHOBHOrO 06uWEero
obpasoBaHus ¢ nonyyeHnem cpegHero obuero oopasosaHus (MMNCC3).

B yuebHbIx nnaHax MMNCC3 MecTo y4ebHOoR gucumnanHbl «ECTeCTBO3HaHME» —

B COCTaBe 00uWeo6pa3oBaTtesibHbIX YYeOHbIX AUCUMNAUH MO BbIGOPY, dIOPMUPYEMBIX U3
0653aTesibHbIX NpeaMeTHbIX o6nacteli ®rOC cpepHero obuiero obpasoBaHusa, AN MNpo-
eccuin CIMO mnnn cneumansHocTtelr CMNMO cooTBeTCTBYHOLWENO Npodnns npoddeccroHasIbHOMo
obpas3oBaHus.

PE3Y/IbTATbl OCBOEHWA YYEBHOW ANCUUMINHBI

OCBOEHVE CofepXaHna yUebHo AncUMNInHLI «ECTeCcTBO3HAHNE» o6ecneynBaeT AoCTu-
XEHWEe CTy[eHTami CNeayoLlyx pe3ynbTaToB:

e JIUYHOCMHBIX:

— YCTONUYMBBIA WMHTEpPEC K UCTOPUU N OOCTMXKEHMAM B 06/1ACTU €CTEeCTBEHHbIX Hayk,
YyBCTBO FOpPA0CTY 3a POCCUINCKME eCTECTBEHHbIE HAYKY;

— TOTOBHOCTb K NPOAO/HKEHMIO 06pa30BaHMs, NOBbLILLEHNIO KBa/TMAIUKALMKN B U3-OpaHHO
npocpeccmoHanbHOn  AeATEeNbHOCTM € WCNO/MIb30BaHMEM 3HaHWi B 0bnactu
€CTEeCTBEHHbIX Hayk;

— 0O6BbEKTMBHOE OCO3HaHME 3HAYMMOCTU KOMMETEHUUA B 06/1acTh €CTECTBEHHbIX Hayk
Ans yenoBeka M 06LWECTBa, YMEHME UCMO/b30BaTb TEXHOIOTNYECKME AOCTUXEHNS B
obnactn uU3nKn, Xumun, OGUONOTUN ANS NOBLILWEHUS COOBCTBEHHOrO WHTEsSEK-
TyaslbHOr0 pa3BMTUA B BbIOPAHHON NpotheCCUOHaIbHOM AeAaTeNbHOCTY;

— YMEeHWe npoaHa/In3MpoBaTb TEXHOreHHble MNOCMeACTBUS AN OKpyXatollein cpepbl,
6bITOBOV 1 NPOVM3BOACTBEHHOW AeATENbHOCTU Ye/I0BEKa;

— TOTOBHOCTb CaMOCTOATE/NIbHO A00blBaTb HOBble /19 Ce6S eCTeCTBEHHO-HayuHble
3HaHWS C MCNOb30BaHNEM /151 3TOTO AOCTYMHbIX UCTOYHUKOB MHGIOPMaLIUK;

— YMeHue ynpas/ifiTb CBOE No3HaBaTe IbHOM AeATeNbHOCTbIO, MPOBOANTL CAMOOLLEH-KY
YPOBHSA COBCTBEHHOIrO UHTENNEKTYa/IbHOr0 Pa3BuUTHS;

— YMEHUWe BbICTpaMBaTb KOHCTPYKTUBHbIE B3aUMOOTHOLUEHUS B KOMaHAE Mo peLle-HU0
o6LWKx 3aga4 B 061acTu eCTecTBO3HaHUS;






* Memanpeamemelx .

0BflafieHne YMEHUAMWU U HaBblkaMy pas/iMyHbIX BUAOB MO3HABATENbHOW AeATesib-
HOCTU AN151 U3YYeHUS pa3HbIX CTOPOH OKPYXaloLLEero ecTeCTBEHHOro Mupa,;
NPUMEHEHNE OCHOBHbIX METOA0B MO3HaHUS (HabNOAEHUS, HAYYHOIO 3KCNepMMEH-Ta)
ONS N3yYeHns pasfINyHbIX CTOPOH eCTECTBEHHO-HAYYHON KapTuHbI M1Pa, C KO-TOPbIMM
BO3HMKAET HEOOX0AMMOCTb CTas/IKMBaTbCS B NPOGIECCMOHAILHON cdhepe;

yMeHve onpegensatb Lenu u 3agadn AesiTeNbHOCTM, BblGupaTb cpeacTtBa Ans uX
[OCTVKEHUS HA NPaKTVKE;

YMEeHVe UCNo/b30BaTh Pas/IMyHble UCTOUYHUKU A71S NOYYEHUS] eCTECTBEHHO-HAYYHOI
MHpopMaLMM N OLEeHMBATb €e [O0CTOBEPHOCTb A1 AOCTMKEHUSI MOCTaB-NIEHHbIX
Leneii n 3agav;

* rpedMemHbIXx:

CPOPMMPOBAHHOCTL MNpPeACTaBfeHn i O LUEeNOCTHOW COBPEMEHHON eCTeCTBEHHO-
Hay4yHO KapTMHe Mupa, MpUpoAe Kak eAuMHON LLeNoCTHON cucteme, B3aMMOCBS-3U
yesnioBeka, npupodbl U o06WecTBa, NPOCTPAHCTBEHHO-BPEMEHHbI X MacluTabax
BceneHHol;

BNafleHne 3HaHUAMW O Hambosiee BaXkKHbIX OTKPbITUAX WM AOCTUXEHUSX B obnactu
eCTeCTBO3HaHWs, MOBANSBLUMX Ha 3BOMOLMIO NpeacTaB/ieHulii 0 npupoge, Ha pas-
BUTWNE TEXHUKM U TEXHOSIOTUIA;

CHOPMMPOBAHHOCTb YMEHUS MPUMEHATb E€CTECTBEHHO-Hay4Hble 3HaHuA AN 00b-
SAICHEHNST OKPYXXatoLWmUX SABEHNIA, coOXpaHeHUs 340p0Bbsl, obecneyeHms 6e3onac-HOCTu
XU3HEOEeATe/IbHOCTW, 6GEepexHOro  OTHOWEHUs K npupode,  palvoHasibHOro
NPUPOLONO/bL30BaHNSA, a TakKe BbINOSIHEHUSA PO FPaMOTHOro NoTpebuTens;
CchOPMUPOBAHHOCTL MPEACTaB/IEHUA O HAyyHOM MeTofAe MNO3HaHMS NPUPoLbl 1
CpefAcTBax W3y4yeHusi Meramupa, Makpomupa M MUKPOMUPA; BNafjeHue npuemMamu
€CTECTBEHHO-Hay4YHbIX HabNAEHUI, ONbITOB, UCCMEA0BaHUA U OLEHKU [0CTOBEp-
HOCTW NONYYEHHbIX Pe3y/bTaToB;

BNafieHne MOHATUIHBLIM annapaTtoM eCTeCTBEHHbIX HayK, MO3BOMSIOWMM MNO3Ha-BaTb
MUp, YHacTBOBaTb B AMCKYCCUAX MO €CTECTBEHHO-HAaYUYHbIM BONPOCaM, UC-N0/Ib30BaTb
pasnnyHble UCTOYHWKM MHdopMauMM  ANnd  MNOArOTOBKM  COGCTBEHHbIX paboT,
KPUTUYECKN OTHOCMTBLCS K coobLyeHnsm CMU, cogepxaliym HayuHyr NHhopMaLmio;

cthopMMPOBAHHOCTb YMEHUIA MOHMMATbL 3HAYMMOCTb E€CTECTBEHHO-HAYYHOrO 3HaHUS
LN KaXKAOro YenoBeka He3aBMCUMO OT ero MNpoecCUOHaIbHOW AeATeNbHOCTH,

pasnuuatb (hakTbl U OLEHKW, CPABHUBATbL OLIEHOYHbIE BbIBOAbLI, BUAETb UX CBSI3b C
KpUTEPUSIMM OLIEHOK U CBSA3b KPUTEPUEB C ONPEENeHHON CUCTEMON LIEHHOCTE.

COJEPXAHWE YYEBHOW ANCLIMMIHBI

FymaHuTapHbIii Npodounnb npogeccnoHasibHOro
obpaszoBaHus. MNMpodpeccun CrO

dun3unka

BseoeHue

dusnka — hyHaaMeHTaslbHasi Hayka 0 npupoge. EcTecTBEHHO-Hay4HbIA METOA, NO3HA-HUS,
€ro BO3MOXHOCTVW 1 rpaHuLibl NPYMEHUMOCTH.

JKCNEpPVMEHT 1 Teopusi B MpoLEecce No3HaHusi npupoasl. MogenupoBaHue U3NYeckmnx
SIBNIeHNIA 1 npoueccoB. ECTECTBEHHO-HayyHas kapTMHA Mupa M ee BaxHellme cocTaB-

nsoume.

EAMHCTBO 3aKOHOB NMPMPOAbI M cocTaBa BellecTBa BO BceneHHol. OTKpbITUSE B (on3n-ke —
OCHOBA Mnporpecca B TEXHVKE 1 TEXHOOTN NPOU3BOACTBA.

MexaHuka

KnHemaTunka. MexaHudeckoe apwxeHue. Cuctema otcyeta. Tpaektopus ABvKeHus. MyTb.
MepemelleHne. PaBHOMEpPHOE NPSIMOMUHENHOe ABukeHne. CKopocTb. OTHOCMTE/b-HOCTb



MeXaHNYeCcKoro ABMKEHUSI. 3aKOH CMIOXEHMS CKOPOCTei. Mpadinkmn ABMKEHMS.






CpefHsAs CKOpOCTb MNpW HEpPaBHOMEPHOM [ABWXEHUW. MrHOBEHHas CKOpOCTb. PaBHOyCKO-
peEHHOE NPSIMOMUHEHOe ABMXeHMe. YckopeHne. CBoboaHoe nageHve Ten. KpuBonuHeiHoe
OBUXeHue. Yrnosasi CKOpPOCTb. PaBHOMepHOe [ABWXeHWe Mo OKPYXHOCTW. LeHTpocTtpemu-
TeNbHOe YyCKopeHue.

OuHamuka. Macca n cuna. BsaumogeiictBue Ten. 3akoHbl guHamuki. Cuibl B Npupoge.
Cnocobbl n3mepeHns cun. NHepumanbHas cucteMa oTcyeTta. 3akoH BCEMUPHOrO TArOTEHUS.
HeBecoMoCTb.

3aKoHbl CcOXpaHeHuMsA B MexaHuke. VIMnynbC Tena. 3aKoH COXpPaHeHus UMMy/bca.
PeakTnBHOe aBuxeHue. MexaHuyeckas paboTta. MolHoCTb. PaboTa Cusibl TArOTEHUS, CU/bI
ynpyroctu n cunbl TpeHnsa. MexaHudeckasa aHeprusa. KnHetuyeckas aHeprus. KuHeTudyeckas
aHeprns u paboTa. lNoTeHunanbHas 3JHeprns B rpaBuMTaUMOHHOM nose. [oTeHuMasibHas
3HEprus ynpyro AedopMmMpoBaHHOro Tesa. 3akoH COXpaHeHUs NOSIHOM MexXaHUYeCcKon aHepruu.

AemoHcmpayuu

OTHOCUTENIbHOCTb MEXaHNYECKOTO ABUXEHUS.

Buabl MEXAHNYECKOro ABUXEHNS. VIHEPTHOCTb

Ten.

3aBNCMMOCTb YCKOPEHUS! Te/la OT €ro Macchl U CW/bl, AECTBYHOLLER HA Teso. PaBeHCTBO
1 NMPOTUBONMOJIOKHOCTb HaMNpaB/IeHNUs CUN AeliCTBUA U NPOTUBOAENCTBUSA. HEBECOMOCTb.

PeakTuBHOE ABWXeHWe, Moae/lb PakeThl.

i3MeHeHre aHeprum npu coBepLieHnn paboTbl.
lNpakmu4eckoe 3aHssmMue

ViccnepoBaHve 3aBUCMMOCTU CUJ/Ibl TPEHUA OT MaccChl Tena.

OCHOBbI MOJIEKY/ISAPHOU (hU3UKU U MepPMOOUHaMUKU

MonekynsipHasa dmsnka. ATommucTmyeckass Teopusi CTpoeHus BewecTBa. HabnwgeHns n
OnbIThl, NoATBEPXAAOLWMe aTOMHO-MOJIEKYNAPHOe CTpoeHWe BellecTBa. Maccbl U pasmepsbl
Monekyn. TennoBoe ABMXeHMEe YacTul, BellecTBa. bpoyHoBckoe aBwxeHue. aeanbHbli ras.
TemnepaTypa Kak Mepa CpefHeill KMHETUYECKON 3HEepruu 4actuy. YpaBHEHWE COCTOS-HUS
naeanbHoro rasa. M3sonpoueccol 1 nx rpaddnkn. O6bACHEHME arperaTHbIX COCTOSIHWIA BelecTBa
1 pa30BbIX NEPEXOA0B MEXAY HUMW HA OCHOBE aTOMHO-MOJIEKY/ISIPHbIX NPea-CTaBNEHWA.

CBA3b Mexay AaBfeHUeM U cpefHel KMHeTU4Yeckol aHeprueli monekyn rasa. Pabora rasa.
Mogenb Xuaxkoctn. [lOBEpPXHOCTHOE HaTsXeHue ©n cmadvmBaHuve. Kpuctannunuyeckue w
amopdHble BellecTsa. XXugkune Kpuctanbl.

TepmMoguHaMmuKa . BHyTpeHHss aHeprusa. PaboTa v Tennootgada kak cnocobbl n3me-HeHus
BHYTPEHHeli aHepruun. [lepBblii U BTOPOl 3aKOHbl TepMoAMHaAMUKW. [MpuUHUMNLI AelicTBuA
TennosbiX MawwuH. KMA4 Tennosbix ABuratenei. TensoBble MalUWMHbl U WX MPU-MEHEHMe.
Jkonornyeckne npobnemsl, CBA3aHHble C MNPUMEHEHWEM TEM/0BbIX MalUUH, 1 Mpo6nemsl
3HeprocoepexeHns.

AemoHcmpayuu

[BmxeHne 6pOYyHOBCKMX YacTuLL.

Ancbdpyaus.

FABNeHUss NOBEPXHOCTHOTO HaTSXXEHUA U CMadvmBaHna. Kpuctanssl,

aMopgoHble BELLECTBa, XUAKOKpUCTaimyeckue Tena. VisameHeHve

BHYTPEHHel 3Heprum Ten npu coBepLleHnn paboTbl.

OcHo8bI 3ﬂeKmpOaUHaMUKU

dneKTpocTaTuka. B3aumopgeicTBne 3apshKEHHbIX Tesl. DMEeKTPUYECcKUiA 3apsd. 3akoH
COXpaHeHNs arnekTpuyeckoro 3apsga. 3akoH KynoHa. 3nekTpocTtaTuyeckoe none, ero
OCHOBHbIE XapaKTepPUCTUKM W CBA3b MexAy HUMMW. [POBOAHWKM W U30NATOPbI B 3/1EKTPO-
cTatMyeckoM nose. dfeKTpuyeckass eMKOCTb KOHAeHcaTopa. DHeprus 3/1eKTpocTaTU4eckoro
nosns.

MoCTOAHHbIN TOK. [MOCTOSHHbIA 3NeKTpUYecknii ToK. Cuna Toka, HanpshkeHue, aMek-
Tpuyeckoe conpoTuefiieHne. 3akoH OMa Ana yyacTka Lenu 1M NOJSIHOM 3/1EKTPUYECKOR Lenu.
Pa6ota “ MOWHOCTb MNOCTOSIHHOrO ToKa. 3akoH [koyns—/leHua. TensioBoe [AelicTBue
3/1EKTPNYECKOr0 TOKa. DNEKTPUYECKUIA TOK B Pa3/INyHbIX cpeaax.






MarHutHoe none. MarHUTHOe MoOJsie M ero OCHOBHble XapakTepucTukn. [eincteue mar-
HUTHOrO MO Ha NPOBOAHMK C TOKOM. 3akoH Amnepa. dnektpoasurarens. Cuna JiopeHua.
ABNeHne 3/1eKTPOMAarHNTHOW NMHAYKUMW. 3aKOH 3/1eKTPOMArHUTHOW nHaykumn. MNpasuio JleHua.
CamouHaykums. IHOYKTUBHOCTb. DHEPrust MarHUTHOro Nosis.

AemoHcmpayuu

dnekTpusauus Ten. Bzanmogencteue

3apsKeHHbIX Ten. HarpesaHune

NPOBOAHMKOB C TOKOM. OnbIT

pcTea.

B3anmogelicTBue NpoBOAHUKOB C TOKOM.

[JeiicTBMe MarHMTHOro NoAs Ha NPOBOAHUK C TOKOM.

PaboTa anekTpoasurartens.

FABNeHne 3NeKTPOMarHMTHON UHAYKUNN.

lNpakmu4eckoe 3aHsamMue

C6opka 3M1eKTPUYECKON Lenu U U3MepeHne Cuslbl ToKa U HanpshXeHWs Ha ee pasnyHbIX
yyacTKax.

KosnebaHusi U BOJIHbI

MexaHuuyeckme kKosie6aHuss U BoOMHblI . CBO6GOAHbIE KonebaHusA. lMepuog, 4vacTota ”
amnautyga konebaHuii. TapmoHudeckue KonebaHwusa. MatemaTuyeckuini 1M NPYXUHHbIG
MasATHUKW. [peBpaLLeHne sHeprun Npy rapmMoHUYecKUx KkonebaHmsx.

MexaHnyeckue BOJIHbI U UX BUAbl. 3BYKOBbIE BOMHbI. YNbTPa3BYKOBbIE BOJIHbI. Y/1bTpa-3BYK
1 €ro UCNosib30BaHNE B MeANLIMHE N TEXHUKE.

AnekTpomMarHuTHble KonebaHUA U BOMHbIL. CBOGOAHbLIE 3/1eKTPOMArHUTHble KonebaHus.
KonebatesibHblit KOHTYp. PopMyna ToOMCOHa. BbIHYXAEHHbIE 3NeKTpOMarHUTHble Koneba-Hus.
apmMoHMYeckne aneKTpoMarHuTHbIe KonebaHus. 3NeKTPUYECKUin pe3oHaHc. MNepe-MeHHbIR TOK.
dnekTporeHepaTop. MonyyeHne 1 nepegaya anekTpoaHeprun. Npobaemsl IHEProcoepexeHms.

3J'IEKTp0M3.I'HVITHOe none. 3I'IeKTpOMaFHVITHbIe BOJIHbI. CKOpOCTb ANIEKTPOMarHUTHbIX BOJIH.
MpuHUMNbLlI pagmMocBasn 1 TenieBnaeHNA. Icnonb30BaHe 3N1eKTPOMarHUTHbIX BOIH pa3/inyHoOro
Anana3oHa B TEXHNYECKUX CpeacTBax CBA3N, MeanumnHe, npn n3yvyeHnmn CBOICTB BellecTBa.

CBeTOBble BOJIHbl. Pa3BuTuve npeactaBneHnii 0 nNpupoge ceeTa. 3akoHbl OTPaXKEHUS U
npenomseHns ceeta. VHTepdepeHuma ceeta. Audpakuns ceeta. JudpakumoHHaa peLueT-Ka.
Monapusauma ceeta. Aucnepcus ceera.

JInH3bl. DopMyna TOHKOI NMH3bI. ONTUYECKne NPUGopPLI.

AdemoHcmpayuu

Koneb6aHua maTemMaTmnyecKkoro 1 npy>XMHHOro MasiTHUKOB.

PaboTa anekTporeHeparopa.

i3nyyeHre 1 npuemM aneKTpoMarHUTHbIX BOJTH.

Paanocsasb.

PasnoxeHne 6enoro ceeta B CrekTp.

VHTepbepeHums 1 audpakumsa ceeta.

OTpaxeHune n npenomMmneHve ceera.

OnTnyeckne npnoéOpPbLI.

MNMpakmu4yeckue 3aHAMus

M3yueHne konebaHuini matemaTmyeckoro MasiTHvKa.

V3yyeHune nHTepepeHumn n gnudppakuum ceeta.

AnemeHmMbl KBAHMOBOU hU3UKU

KBaHTOBble CBOWCTBa cBeTa. PaBHOBECHOE TEMN/IOBOE M3MyyeHue. KBaHTOBasi rmunoresa
MnaHka. POTO3N1EKTPMUYECKNT 3EKT. YpaBHEHNE DiFHLLTENHA ANS1 BHELLHEro poTo3dh-chekTa.
®oToH. flaBneHune ceeTa. [lyannsm cBOICTB cBeTa.

®dusuka aroma. Mogenu ctpoeHuss atoma. OnblT Pesepchopaa. Moctynatel Bopa. O6b-
SACHEHWE NUHeYaToro crnekTpa BOAOPOAa Ha OCHOBe KBAHTOBbIX MocTynatoB bopa. Morno-
LLleHVe K ucnyckaHue ceeTa atomom. KBaHToBas aHeprus. MpuHUMN [EeWCTBUSA U UCMONb-
30BaHue nasepa. OnTnyeckasa CNeKTPOCKONMA Kak MeTof 13y4yeHua cocTaBa BellecTBa.

Pusnka aToMHOro sigpa n aneMeHTapHbIx Yactuul,. Coctas 1 CTPOEHNE aTOMHOro Aapa.
CBolicTBa A4epHbIX CU/. DHEpPrus cBA3M 1 AedekT Maccbl aTOMHOro sapa. Pagnoaktums-






HOCTb. Buabl pagnoakTUBHbLIX MNpPeBpalleHWiA. 3aKoH paaMoakTMBHOro pacnaga. CsoiicTBa
NOHM3UPYIOLLIMX SIAEPHbIX N3TYyYEHWNIA. PaanoaKkTMBHbIE U3TyYEHUS N X BO3AENCTBME HA XNBble
opraHusmbl.  SaepHble peakuuun. SgepHas  3HepreTvka. DfIEMEHTapHble  YacTuupbl.
dyHOaameHTaNbHbIE B3aMMOAENCTBUS.

AemoHcmpayuu

doToahghexT.

DOTO3/IEMEHT.

M3nyyeHne nasepa.

JInHeyaTble CNeKTPbl Pa3/IMyHbIX BELLECTB.

CyeTuMK NOHU3NPYIOLLMX N3TYUYEHWIA.

BceneHHas u ee asosioyusi

CtpoeHue u pasButue BceneHHoii. Kocmonormsa. 3Be3abl. TepMosiAepHbliA cuHTe3. Mo-
Aenb paclumpstoulenca BeceneHHoid.

MpoucxoxaeHne ConHeyHoii cuctembl. MpoTocoNHUE U NpoTorn/aHeTHble obnaka. O6-
pasoBaHue nnaHeT. MpobsiemMa CyLLecTBOBaHNS BHE3EMHbIX LMBUIN3ALNNA.

CoBpemeHHas (husmnyeckasn kapTuHa Mmupa.

Xnumus

O6Las 1 HeopraHMyeckast XMMuns

BseodeHue

Xumnueckass kapTMHa Mupa Kak COCTaBHas 4acTb €CTeCTBEHHO-HayuyHOW KapTuHblI MuUpa.
Ponb XxumMun B XMU3HM COBPEMEHHOIO 06LllecTBa. HoBelilune A0CTUXKEHUS XUMUUYE-CKOi HayKn B
nnaHe pas3BUTUSI TEXHOMOTUIA: XUMUUYECKAs TEXHOSIOTMS—OUOTEXHONOMMSA— HaHOTEXHO/OMNS.
MpuMeHeHne [OOCTUXEHWII COBPEMEHHON XMMWM B TymMaHUTapHOl cdiepe [aeaTenbHOCTU
obuwecTBa.

OCHOBHbI€e MoHSAMUS U 3aKOHbl XUuMuu

MpegmeT xumun. BelwectBo. ATom. Monekyna. XUMWUYECKUIA 3NEMEHT U (OpMbl €ro
cyliecTsoBaHuA. MpocTbie 1 CNOXHbIe BelecTBa. AN/IOTPONNA N ee NMPUUNHBI.

AdemoHcmpayus

Habop moaenein aToMOB 1 MOJIEKY.

M3mepeHre BeuwlectBa. OCHOBHblE 3aKOHbl XMMUWU. Macca atoMOB M MOJIeKy/n. ATOMHas
efvHuua Maccbl. OTHOCUTE/IbHbIE aTOMHAA U MOJIEKY/IApHas Macchl. KonmyecTBo BellecTBa.
MocTosiHHas ABoragpo. MonsipHass Macca. 3akoH ABoragpo. MonsipHblii 06beM rasos.
PacueTbl N0 XMMn4eckum hopmMyniam.

3aKoH coxpaHeHusi Macchl BELLeCTBa.

lMepuoduyeckuli 3aKOH U lNepuoduyeckas
cucmema xuMu4eckux asiemeHmos .M. MeHoeneesa

OTkpbITHe [Mepuognueckoro 3akoHa. lepuognyeckas cUCTEMa XUMMUYECKUX 3NEeMEHTOB
[.N.MeHaeneeBa Kak rpacmyeckoe otobpaxeHue Nepruogmyeckoro 3akoHa. Nepuoguye-ckuii
3aKOH M cucTemMa B CBETE YYeHUsA O CTPOeHWUM aTtoma. 3aKOHOMEPHOCTU U3MEHEHUS CTPOEHMSA
3/1EKTPOHHbIX 060/104EK aTOMOB M XMMUYECKUX CBOWCTB 06pa3yeMbiX 3/IEMEHTA-MW NPOCTbIX U
CNOXHbIX BellecTB. 3HayeHue [lepuogmyeckoro 3akoHa W [leprvogmMyecKkoin  cucTembl
XUMUYECKNX 3neMeHToB [.M.MeHpeneesa Ans pasBUTUS Haykm U MOHUMAHUS XMMUYECKOIA
KapTWHbI Mypa.

AdemoHcmpayus

PaznnyHble dhopMbl Meprnognyeckoin CUCTEMbI XMMUYECKNX anemeHToB [.M.MeH geneesa.
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CmpoeHue seuwjecmsa

Mpupoaa XMMMYECKO cBA3W. KoBasieHTHast CBA3b: HEMOAsipHas U NonsipHas. VIoHHas CBSA3b.
KaTnoHbl ©1  aHMOHbLl. MeTannmyeckasd cBA3b. BopgopogHaa cBA3b.  BsavmocBsAsb
KpUCTaNIMYeckux peLleToK BELLEeCTB C pasIMyHbIMU TUNaMu XMMUYECKOR CBA3N.

AdemoHcmpayus

O6pa3supl BELLECTB 1 MaTepMasioB C PasNNYHbIMU TUNAMU XMMUYECKON CBA3N.

Booa. Pacmsopsbl

Bopga B npupoge, 6bITy, TEXHUKE U HA Npou3BoacTee. PrU3Myeckne n XMMn4eckne CBoicTea
BOAbl. 3arps3HUTENn BoAbl U cnocobbl ounCTKK. XKecTkasd Bofa u ee ymsaryeHme. OnpecHeHne
BOAbl. ArperaTHble COCTOSIHUSA BOAbl M ee nepexodbl M3 OfHOI0 arperatHoro COCTOSHUA B
apyroe.

PactBopeHne TBepAbIX BEWECTB 1 ra3oB. 3aBMCUMOCTb PaCTBOPUMOCTM TBEPAbIX BELLECTB
N ra3oB OT TemnepaTypbl. MaccoBas OoNns BellecTBa B pPacTBOpPE Kak CMoCco6 BblpaKeHUs
cocTaBa pactBopa.

AdemoHcmpayus

dusnyeckne cBONCTBa BOAbI: NOBEPXHOCTHOE HATSHKEHUE, CMavmMBaHme.

Xumuyeckue peakyuu

MoHATME O XUMWYECKON peakumn. Tunbl XUMUYECKMX peakuunii. CKOpOCTb peakuun u
(hakTopbl, OT KOTOPbIX OHa 3aBUCUT. TennoBol 3adheKkT XUMUYECKON peakumn. XvMu-yeckoe
paBHOBecKe 1 Cnocobbl ero CMeLLeHNS.

AdemoHcmpayuu

XYMUYeckme peaxkumnn ¢ BbigeneHnem TennoTol.

O6paTUMOCTb XMMUYECKNX PeaKLmii.

lNMpakmu4yeckoe 3aHsMue

3aBNCMMOCTb CKOPOCTM XMMWUYECKOW peakumMnm OT pas/ivyHbiX (DakTOpoB (Temneparypsbl,
KOHLUEHTpaL M BeLLecTB, AeCTBNS KaTaM3aTopoB).

HeopzaHu4eckue coeOuHeHusi

Knaccudmkaumsa HeopraHMuecknx coegnHeHuii n ux ceoictBa. OKCUApI, KNCNOTI,
OCHOBaHMsA, COMM. XMMUYECKME CBOCTBA OCHOBHbIX K/1TACCOB HEOPraHWYecKMX COeAuHeHul B
CBeTe Teopun 3/1EKTPONTUYECKON auccoumauun. MoHATMe o rmgponunse conein. Cpega BOAHbIX
pacTBOPOB CO/Ieii: KNcnas, HelmTpasibHas, LWenoyHas. BogopoaHblil nokasatens pH pacTeopa.

MeTannbl n HemeTannbl. Metannbl. O6Lume du3nyeckne U XMMUYECKUe CBOICTBa Me-
Tannos, OOYC/OBMEHHbIE CTPOEHVWEM aTOMOB W KPWUCTANIOB W MNOSIOXKEHWEM MeTasl/loB B
3/1EKTPOXUMUNYECKOM psigy HanpsbkeHuin. O6lime cnocobbl MonyvyeHuss meTannioB. Cnnasbl:
yepHble 1 LBETHbIE. KOppo3usi MeTasI/10B 1 CNOCO6bI 3almMThl OT Hee.

HemeTtannbl. O6was xapakTepucTvka [/1aBHbIX MOATPYNN HEMETa/V/IOB Ha npumepe
rasioreHoB. OKUCNTENIbHO-BOCCTAHOBUTE/IbHbIE CBONCTBA HEMETA/1/10B.

BaxHelilne coefVHeHNs METa/I/IOB 1 HEMETA/INIOB B NPUPOAE W XO3SIMCTBEHHON AeATe/lb-
HOCTU 4YesioBEKA. 3awuta OKpyXalllein cpefbl OT 3arpsi3HEHUs] TSHKENbIMU  MeTasliamu,
coeaMHEHNsIMU a30Ta, cepbl, yriaepoaa.

AdemoHcmpayuu

B3aumopgeiicTBMe MeTa/l/IoB C HemeTa/lamn (UMHKa C CEepoi, a/lloMUHMA C 1A0[0M), pac-
TBOpaMM KUCNOT U LWENoYeEN.

FopeHne meTa/IIoB (LMHKa, Xefnesa, MarHusi) B kucnopoge. Bsammopeiicterne

a30THOI U KOHLEHTPUPOBAHHOI CEPHOI KNC/OT C MeAbto. BoccTaHOBUTE/IbHbIE

CBOIiCTBa METa/1/10B.

XnMunyeckme CBOMCTBa COeAMHEHWNI MeTas1/10B.

MNMpakmu4yeckue 3aHssMus

Peakunn obmeHa B BOAHbLIX pacTBOpax 3/1€KTPO/INTOB.

OnpepeneHune pH pacTeopa conei.

BbITecHeHne xnopomM 6poma u noga n3 pacTBOPOB MX COJENA.

B3anmogpeiicTBne MeTau/10B C pacTBOpPamMu KAC/OT U CONEN.
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OPIAHNYECKAA XMUA

OpeaHuyeckue COEOUHEeHuUs

OCHOBHbI€ MOHATUSI OPraHMYeCKOW XMMUU U TEOPUS CTPOEHUSA OPraHUYecKkux coeguHe-
HUi. [oHATNE n3omepun. Buabl nsomepun: cTpyktypHas (yrnepoaHoro ckeneta, nosioxe-Hus
KpaTHOW C€BA3M UM (DYHKUMOHa/ILHOM  rpynnbl), MNpPOCTpaHCTBEeHHas. MHoroobpasue
OpraHnyecknx coeVHEeHWA.

Yrnesogopopabl. MNpeaencHble N HenpeaesbHble yrnesogopodbl. CTpoeHne yriesoaopo-
[0B, XapakTepHble XMMU4Yeckue CBOWCTBa YrnesoAopoaos. lNpeactaButeny yrneBoLopoaos:
MeTaH, 3TWUNeH, auetuneH, 6eH3on. MNpumeHeHne yrneBofoOpPOAOB B OpPraHUYecKOM CUHTe-3e.
Peakuma nonumepusaumn. HedTb, ra3s, KaMeHHbIli Yyronb — MpUPOAHbIE  UCTOYHUKM
yrneBogo0poaos.

Knucnopoacoaepxawme opraHuyeckue BewectBa. CnupTtbl, KapObOHOBblE KUCOTbl Y
CNOXHble 3dMpbl: UX CTPOEHUE W XapakTepHble XMMUYeckue cBoicTBa. [lpepcTaButenu
KACOPOACOAEPXaLlUMX OpraHUYecKnx COeAUHEHWUA: MEeTWIOBbIA M 3TUOBbLIA  CAWPTHI,
INALEPUH, YKCYCHas Kucnota. Mblna kKak COMu BbICLUMX KapBOHOBbIX KUCNOT. XXMpbl Kak
CNOXHble adhmpbl.

YrneBogbl: r0KO3a, Kpaxmast, Lennnnosa.

A3oTcogepalyme opraHuyeckme coegmHeHus. AMUHbI, aMUHOKUC/OTbI, 6esikn. CTpoe-
HMe 1 buonornyeckas yHKUMS 6e1KoB. XMMMUUYECKNE CBONCTBA GENKOB.

eHeTMyeckas CBA3b MEXAY Klaccammy OpraHUYyecKknx coeanHeHui.

AemoHcmpayuu

MonyyeHune aTuneHa 1 ero B3aMMogelicTB/e C pacTBOPOM NepmaHraHaTa kanuns, 6pom-Hoi
BO/10A.

Peakuus nonyyeHns yKCyCcHO-3TUI0BOMO adompa.

KayecTBeHHas peakuus Ha ravuepuH. LiBeTHble

peakuun 6enKkos.

lMpakmu4eckue 3aHsIiMus

XnMmnyeckme CBOICTBA YKCYCHOI KMCNOThI: B3anMOAENCTBME C MHAMKATOPaMK, MeTasl-namm
(Mg), c ocHoBaHuAMM (Cu(OH)2) 1 ocHOBHbIMKU okcugamu (CuO).

O6paTnmas n HeobpaTumas geHaTypauns 6esKoB.

MnacTmaccbl 1 BonoKHa. MNMoHATME 0 niacTMaccax. TepMonnacTuyHble U TEpMOpPEeaKTuUB-
Hble nonumepbl. OTAeNbHbIE NPeACTaBUTENI CUHTETMYECKUX W WUCKYCCTBEHHBIX MOJIMMEpOB:
heHonohopmanbaernHblie CMosibl, NONMBUHUAXIOPUA, TEANOH, LIeNTyNons,.

MoHATME O XMMWYECKUX BOMOKHaX. HartypasibHble, CUHTETUYECKME W WUCKYCCTBEHHbIE
BOMOKHa. OTAeNbHble NpefAcTaBuUTeNN XMMUYECKUX BOSTOKOH: aleTaTtHoe (TpuaueTaTHbI Lwesk)
N BUCKO3HOE BOJIOKHA, BUHWIXNOPUAHbIE (XNOPWH), NONUHUTPUIIbHBIE (HATPOH), NovaMuiHble
(kanpoH, HaWNoH), NnonMadhrpHble (NaBcaH).

JdemoHcmpayus

PaznuyHble B1AbI NnacTMacc U BO/TOKOH.

lNMpakmu4yeckue 3aHssMus

O3HaKkoM/IEHNE C CUHTETUYECKUMMN U UCKYCCTBEHHBIMY NOMIMMEPaMN.

OnpegeneHne pas/iMyHbIX BUAOB XUMUYECKAX BOMOKOH.

XUMUS U XU3Hb

XuMmua u opraHusMm 4esioBeka. XUMUYeckue 3/IeMeHTbl B opraHu3mMe 4yenoseka. Opra-
HUYeckne M HeopraHudeckue BellecTBa. OCHOBHblE YXU3HEHHO HEOOXOAMMble COeAUHEHUS:
6enkun, yrneesodbl, Xupbl, BUTAMUHbI. YT1eBOAbl — [NaBHbIA UCTOYHUK 3SHEPrun opraHus-ma.
Ponb x1poB B opraHn3me. XosecTepuH 1 ero posib B 340pPOBbe YenoBeka.

MuHepanbHble BellecTBa B NPOAyKTax nuTaHus, nuuiesble fobasku. CbanaHcMpoBaH-Hoe
niutaHue.

Xumna B ObiTy. Boga. KavectBo Bogbl. Motwowme u uuctawme cpegctea. [lMpasuna
6e30nacHoi paboTbl CO CpeacTBaMm GbITOBOW XUMUN.
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Bunonorusa

Buosiozausi — coBOKYNnHOCMb HayK 0 xusol rpupode. Memoodsl
Hay4HO&20 o3HaHus 8 buosio2uu

YKuBasi nprpoaa kak 06eKT U3ydeHust 6ruosiornn. Metoabl UCCNeA0BaHUS XUBOW Npu-poapbl
B 61onormn. OnpegeneHre XusHu (C NprBieYeHmemM Mateprana n3 pasgenos uU3nkn
¥ XMMUW). YPOBHMN OpraHm3aLmim XnU3Hu.

AemoHcmpayuu

YPOBHM opraHnsauum XusHu. Metogpi

No3HaHWUSA XUBOIA NpUpoAbI.

Knemka

Nctopusa u3sydeHus knetku. OCHOBHbIE MOMIOXEHUS KNeTOYHOM Teopun. Knetka —
CTPYKTYPHO-(OYHKLMOHa/IbHAA (aneMeHTapHas) eAnHULA XU3HU.

CTpoeHuve kneTku. MpokapuoTbl N 3yKapnoTbl — HU3LIME N BbICLUNE K1€TOYHbIE OPraHU3Mmbl.
OCHOBHblE ~ CTPYKTYpHblE€  KOMMOHEHTbl  KNeTKn 3ykapuoT. [lOBEpPXHOCTHbIA  annapar.
CxemaTnyHOoe onmcaHne XnAKOCTHO-MO3anyHOli MOLENN KNETOUHbIX MeMbpaH. Liutonnasma —
BHYTPEHHSAS cpefa KAeTku, opraHouabl (opraHennsl). KnetouyHoe sgpo. PyHkums apgpa:
XpaHeHve, BOCNpou3BeAeHVMe U nepefada HacneACTBEHHOW WHdopmauuu, perynsaums
XUMUYECKOW aKTMBHOCTM KneTkn. CTPyKTypa U OyHKUMM XPOMOCOM. AyTO-COMbl U MOSIOBbIE
XPOMOCOMBI.

MaTepuasibHoe eQUHCTBO OKpPYXalLLero Mnpa U XMMMYECKNA COCTaB XMBbIX Opra-HU3MOB.
Brvonoruyeckoe 3HayeHMe XUMUYECKUX 3NEMEHTOB. HeopraHuyeckse BellecTBa B COCTaBe
KNeTkn. Ponb BOAbl Kak pacTBOpPUTENS M OCHOBHOIO KOMMOHEHTa BHYTPEHHEN cpefbl
opraHm3amMoB. HeopraHumyeckme WOHblL. Yrnesogbl W nunuasl B Knetke. CTpykTypa U
6uonornyeckne (QyHKUMM 6enkoB. AMUHOKUCNOTbI — MOHOMepbl 6enikoB. CTpoeHune
HYK1e0TUA0B 1 CTPYKTYypa NOMNHYKNeOoTUAHbIX uenein AHK n PHK, ATO®.

Bupycbl 1 6akTeprocparn. HekneTouHoe CTpoeHUE, XU3HEHHBIA LKA 1 €r0 3aBUCUMOCTb OT
KNEeTOUHbIX hOPM XM3HWU. BMpycbl — BO30YANUTENN MHGIEKUMOHHBLIX 3a601€BaHNiA; NOHATME 00
OHKoBUMpYycax. Bupyc ummyHogecunuymnTa yenoseka (BMY). Mpodmnaktuka BUY-nHdekumn.

AemoHcmpayuu

CTpoeHve Monekysnbl 6eska.

CtpoeHvne monekynbl  OHK.

CTpoeHue KNeTku.

CTpoeHue KNeToK NPOoKapuoT U 3yKapuoT.

CTtpoeHue Bupyca.

lNMpakmu4yeckue 3aHssMus

HabnogeHne KNeToK pacTeHUin W >XMBOTHbIX MO MUKPOCKONOM Ha rOTOBbIX MUKPO-
npenaparax u ux onvcaHue.

CpaBHeHMEe CTPOEHUS KIETOK PacTEHMW N XMBOTHbIX.

OpeaHu3m

OpraHnsm — egnHoe uenoe. MHoroobpasune opraHM3MoB.

OOMeH BeLecTBOM WM 3HEPrueit ¢ OKpyxawllelh cpefoil kak HeobxoAumoe ycroBue cy-
LLIeCTBOBAHUS XUBbIX CUCTEM.

CnocobHOCTb K CaMOBOCMPOU3BEAEHNIO — OfHA M3 OCHOBHbIX OCOOEHHOCTEN XMBbIX
OpraHn3MoB. [lefieHne KNeTkn — OCHOBa poOCTa, Pa3BMTUS M PasMHOXEHUS OpPraHM3MOB.
Becnonoe pasmHoxeHue. MonoBoi npouecc 1 NosioBoe pasmHoxeHune. OnIo40TBOPEHNE, ero
6uonornyeckoe 3HaveHue.

MoHATMEe 06 WHAMBUAY&/IbHOM (OHTOreHes), 3MOpPWOHasIbHOM (3M6puoreHes) M noct
3MOpUOHaNbLHOM pa3BuTUK. VHoMBuayanbHoe pasBuTUE 4YesioBeKa U ero BO3MOXHble Ha-
pyLueHus.

O6Lwme npeacTaBNeHUss O HacNeACTBEHHOCTM U M3MEHYMBOCTWU. [eHeTuyeckass Tepmu-
HOMIOTMA U CUMMBOSIMKA. 3aKOHOMEPHOCTM HacnefoBaHus. HacnepoBaHue MpU3HAKOB Yy
yenoBeka. [MonoBble XpoMOCOMbI. CUEnsieHHoe ¢ NosoM HacnepoBaHue. HacneacTBeHHble
60Ne3HM YenoBeka, UX NPUUUHLI U NpodmnakTuka. CoBpeMeHHble NpeAcTaBieHns O FreHe U
reHome.



13



FeHeTMyeckne 3aKOHOMEpHOCTM u3MeHunBocTW. Knaccudwmkauusi opm M3MEHUMBOCTM.
BnvsHne myTareHoB Ha opraHvM3m YesioBeka.

MpegmeT, 3aga4n U MeToAbl cenekunn. FeHeTnyeckne 3aKOHOMEPHOCTU cenekummn. Yue-Hue
H.N. BaBunoBa 0O UEHTpax MHOroo6pasvss U MNPOUCXOXAEHUS KYNbTYPHbIX pacTeHui.
BroTexHonorus, ee fOCTMXEHUS, NEPCNeKTUBbI Pa3BUTUS.

AdemoHcmpayuu

O6MeH BeLecTB 1 NpeBpaLLeHne 3HEPTrMK B KIETKe.

Jenenne knetkn (MMTO3, Mei03).

Cnocobbl 6ecnooro pasMHOXEHUS.

OnnoaoTBOPEHUE Y PaCcTEHUI U XXUBOTHBbIX.

ViHguBuayansHoe pasBuTme OpraHu3ma.

HacnencTtBeHHble 60M1€3HU YenoBeka.

BnnsHne ankoronvmama, HapkoMaHuu, KypeHus Ha Hac/1e4CTBEHHOCTb.

MyTaunn.

MoaudmkaLmoHHas N3MeHUYMNBOCTb.

LleHTpbl MHOrO06pa3nsa 1 NPOUCXOXAEHUS KyNbTYPHbIX PACTEHWIA.

VICKycCTBEHHbIH 0THOP.

ViccnepoBaHusa B 061acTi GBMOTEXHOSOTMMN.

lMpakmuyeckue 3aHssMUs

PelueHne anemMeHTapHbIX reHeTUYeckmx 3agau.

AHanM3 n OuEeHKa 3TUYECKUX AacneKkTOB pasBUTMS HEKOTOpbIX WccnefoBaHuii B 6uo-
TEXHONMOTUN.

Buo

DBO/IOLMOHHAsA Teopus 1 ee pofib B hOPMUPOBaHNM COBPEMEHHO €CTEeCTBEHHO-HAaY4HO
KapTuHbl Mupa. Bug, ero kputepuun. MNonynsauns kak CTPYKTypHas eanHvua Buaa 1 9B0o-/1oLuMK.
CvHTeTnYecKass Teopust 3BOMKOLMW. [BMXYLIME CUNbl 3BOMKOUUM B COOTBETCTBMM C
CUHTETMYEecKon Teopueli aponounn (CT3I). MeHeTMyeckne 3aKOHOMEPHOCTU 3BOJIOLN-OHHOTO
npouecca.

PesynbTtatbl 3Bosiouun. CoxpaHeHue MHOroobpasus BWAOB Kak OCHOBa YCTOW4YMBOro
pa3sutus 6uocgepbl. MpuunHbl BbIMUMPaHUS BWAOB. Buonoruuveckuii nporpecc u 6uono-
rMyeckuii perpecc.

M'MnoTesbl MPOUCXOXAEHUSA XMU3HU. YCNOXHEHMNE XMBbIX OpraHn3MoB Ha 3emse B npouecce
3BOSIIOUMN. AHTpOMOreHe3 1 ero 3aKkoHOMepHOCTW. [loka3aTesibCcTBa POACTBA 4enoBeka C
MIEKONUTAIOLWMMUN  XKUBOTHBIMWU.  3KOsI0rMyeckme akTopbl aHTpONoreHesa: YC/I0XHeHune
NONyNSALMOHHOW CTPYKTYPbl BUAA, U3rOTOBNEHME OpPYAMWIA Tpyaa, Nepexos OT pacTUTENbHOro K
CMeLLaHHOMY TUMY NUTaHUSA, UCNOJIb30BaHNe OrHs. MNosiB/IeHNE MbIC/IN-TE/IbHOW AEATENbHOCTU
1 uneHopasgesbHol peun. MNpoucxoxaeHne YenoBeyeckmx pac.

AemoHcmpayuu

Kputepun snga.

Monynauusa — CTPYKTypHasa eavHvLa B1aa, eMHnLa 3BosLmMN.

JBmxyLime cunbl 3B0MHOLUN.

BO3HMKHOBEHME 1 MHOrO06pasune NpUcnocobieHnii y opraHM3mMoB.

Pegkve n ncuesarwolime suasbi.

ABwxyLine cunel aHTponoreHesa. MNMponcxoxaeHne

yesioBeKka 1 YesioBeYeCcKnx pac.

MNMpakmu4yeckue 3aHaMus

OnucaHne ocobeit Buaa no Mopdonornieckomy Kputepuo. AHanus u

OUEHKa pas3/InyHbIX TMNoTe3 NPOUCXOXAEHUSA XN3HU. AHA/IN3 1 OLEeHKa

pas/iMyHbIX r’MNOTe3 NPOUCXOXAEHUSA YenoBeKa.

3kocucmemnbl

MpeameT M 3agayn 3KONOTUK: yvyeHne 006 3KOMornmyeckmx draktopax, yyeHue o cooblue-
CTBax OpraHM3MoB, y4eHne o buocgepe.

3konoruyeckne hakTopbl, 0COOGEHHOCTN X BO3LENCTBUS. IKOIOTMYECKAs XapaKTepu-cTmka
Buaa. [loHATME 06 3KOMOrMyeckux cuctemax. Llenn nuTaHusa, Tpodmyeckne YPOBHMW.
BroreoueHo3 Kak akocuctema. EnoLeHo3 1 61MoTon Kak KOMMOHEHTbI G1oreoLeHo3a.

Buochepa — rnobanbHasi akocuctema. YueHune B./.BepHagckoro o 6uocdepe. Ponb
XMBBIX OpraHn3mMoB B 6ruocdrepe. Buomacca. Buonornyeckmin KpyroBopoT (Ha npumepe
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KpyroBopoTa yrnepoga). OCHOBHble HanpaB/fieHUs1 BO3AENCTBUS 4enoBeka Ha 6uocdepy.
TpaHchopmaumsa eCcTeCTBEHHbIX 3KO/I0TMYeckmx cuctemM. OCOBEHHOCTM  arposkocucTem
(arpoueHo30B).

Aemoncmpayuu

Jkonornyeckne hakTopbl U UX BUSHWE Ha OpraHn3Mbl.

MeXB1AO0Bble OTHOLLIEHNS: NapasuTN3M, XMLLIHUYECTBO, KOHKYPEHLMS, CUMOMNO3.

FApyCcHOCTb pacTUTesIbHOro coobLecTaa.

KpyroeopoT yrnepoga B 6uocdepe.

3anoBeHUKM 1 3aka3Hukn Poccuu.

lMpakmuyeckue 3aHsMus

CocTaBrieH/e cxeM nepefayv BeWEeCTB U aHeprumn (Lenei nutaHus).

CpaBHUTE/IbHAsA XapakTepucTMka NPUPOLHbLIX 3KOCUCTEM U arpo3kocucTeM CBOel MecT-
HOCTW.

PelueHune akonormyecknx 3agau.

AHanM3 ” oueHKa nocneacTBUi COBCTBEHHON [OeATENbHOCTM B OKpyXawllei cpeje,
rnobasbHbIX 3KOSI0rMYECKUX NPo6aeM U NyTel NX peLleHus.

AKckypcuu

MHoroo6pasue BnaoB. Ce30HHble U3MEHEHUS B Npupoge (OKPeCcTHOCTU NPOodecCUOoHas b-HOM
ob6pasoBaTtesibHOI opraHu3aumn).

EcTecTBEHHbIE 1 UCKYCCTBEHHbIE 3KOCUCTEMbI (OKPECTHOCTY NPOtheCcCnoHasIbHOM

MpumepHble TeMbl pedepaToB (40oKN1aa0B),
NHOMBUAYa/TbHbIX MPOEKTOB

« Martepus, hopMbl ee ABUKEHUS U CYLLECTBOBAHUS.

 TlepBblii pyccknii akagemmk M.B.JToMOHOCOB.

* VckyccTBO 1 npoLecc no3HaHus.

*  ®u3mMKa 1 My3blKaJIbHOE UCKYCCTBO.

+ LiBeTomys3bika.

*  ®u3MKa B COBPEMEHHOM LIMPKe.

«  ®usnyeckne MeTofpbl UccneaoBaHns NamMATHUKOB UCTOPUX, aPXUTEKTYPbI U NPOU3BEAEHW
nckyccrsa.

« HayuHo-TexHuuyeckuii nporpecc 1 Npobaembl 3KOSI0TUN.

+ BurnotexHonorna n reHHas MHxXeHepua — TexHonorum XXI seka.

+ HaHOoTexHoNorMa Kak NpUopuTETHOE Hanpas/ieHe PasBUTUA Hayku 1 MPou3BOACTBa B
Poccuiickoii depepaumn.

« OxpaHa oKpyXalLLein cpefbl OT XMMUYECKOTO 3arpsA3HeHMsI.

* PacTBOpbl BOKpYr Hac.

» YCTpaHeHVe XeCTKOCTV BOAbl Ha NPOMBILLIEHHbIX NPeanpuaTUsX.

* WcTopus BO3SHUKHOBEHUSA 1 pa3BUTUSA OPraHNYecKoin XUMUN.

*  YrneBofAbl U UX posib B XMBOI Npupoae.

+ Kupbl Kak NpoayKT NUTaHMUA U XUMUYECKOE Cbipbe.

+ HexBaTka Npof0OBONLCTBUSA Kak robansHas npobrnema YesioBeyecTsa U NyTn ee peLLeHns.

« CpefcTtBa rmrMeHbl Ha OCHOBE KUCNOPOACOAEPKALLMX OPraHNYeCcKnX coeauHEHNIA.

» CuHTEeTMYECKME MOIOLLME CPpeAcTBa: LOCTOMHCTBA U HeJOCTAaTKM.

« [ecmumT 6enka B NMLIEBbIX NPOAYKTaX WU €ro NPEOCAO/IEHNE B pamKax rnobasibHo
NPOAOBOJIbCTBEHHON NPOrpamMmbI.

« B./. BepHagackuii 1 ero yueHune o uocdepe.

« WcTopusa 1 passuTUE 3HAHUIA O KNeTKe.

«  OkpyxawLas yenoBeka cpefia U ee KOMNOHEHTbI: pa3/inyHble B3rNsa4bl Ha 04HY npobnemy.

« Monynauus Kak egmHMLLa 61OIOTMYECKON 3BONIOLUN.

+ Monynauua kak akosornyeckas eamHuLa.

+ CoBpeMeHHble B3rnaabl Ha 6GMOI0TMYECKYH0 SBONIOLUMIO.

« CoBpeMeHHbIe B3rfs4bl HA NPONCXOXAEHNE Yesl0BeKa: CTOIKHOBEHWE MHEHUIA.

+ CoBpeMeHHble MeToAbl NCCNef0BaHUSA KIETKM.

+ Cpefbl 06MTaHNSA OpraHM3MoB: MPUYKHbLI pasHoobpasuns






TEMATWYECKOE NJ1AHNPOBAHWE

Mpn peanusauum cogepxaHua obleobpasoBaTenibHOW y4yebHOn aucumniuHbl «EcTte-
CTBO3HaHWe» B npegenax ocsoeHns OMOIM CrO Ha 6a3e 0cHOBHOro obuiero o6pa3oBaHus ¢
nonyyeHnem cpegHero obulero obpasosaHusa (MMNKPC, MMCC3) makcumanbHasa ydyebHas
Harpyska obyu4aloLLnxXcs cocTaB/seT:

*no npodcpeccusam CIO couynasibHO-3KOHOMMYECKOro npocunsa npoddeccnoHaslbHOro 06-
paszoBaHua — 108 yacoB, U3 HUX 06fA3aTenbHas ayauTopHasa Harpyska oby4darolmxcs,
BK/IKOYAs NpPaKTU4eckue 3aHATUS, — 72 yaca, BHeayauUTOpPHasi caMocTosTeNlbHas paboTa
CcTyaeHToB — 36 4Yacos;

KosnmyectBo yacos
CnerpansHoctu CITO
CojieprxaHuie 00yueHUs ConuanbHo-
5KOHOMHYECKUI TPO(UIIb
ripodheCCUOHA/ILHOTO
obpa3oBaHusl
OPU3NKA

AyauTopHbIe 3aHATUS 34

BBegenue 2

MexaHMKa 22

OCHOBBI MONIEKYISIPHOM (DPM3UKU U 6

TePMOJAVHAMHUKH

OCHOBBI 3/1eKTPOJUHAMUKU 4

BHeaydumopHas camocmosimesibHasi paboma

[ToAroToBKa yCTHBIX BLICTYII/IEHUH M0 3a/laHHBIM 15
TeMaM, 3Cce, JOK/Ia/l0B, pedepaTos,
VHAWBU/1ya/JIbHOTO TIPOEKTa C UCII0/Ib30BaHUEM
MHGMOOPMaIMOHHBIX TEXHOJIOTHI U JIp.

Hroro 49
XnmMus

AynuTopHbIe 3aHATUS 24

OO0111ast 1 HeopraHuyecKast XUMUsI 14

OcCHOBHBI€ TTOHATUS U 3aKOHBI. [leproguueckuit 2

3aK0H. CTpoeHue BelllecTBa.




| Bopa. PactBopsl




Turnbl xumuueckux peakiuii. Knaccudukaiiys 6
HeopraHUueCKUX CoeIMHeHUMN

MeTasibl U HeMeTasllbl 2
Opranvyeckasi XMuMHs 10
OCHOBHBIE TIOHAATUS U 3aKOHbI XMMUU. 2
OCHOBHBbIE TT0JI0XKEeHUSI B OPraHAUUeCKOH XHMUHU.
YrneBomopobl.

Kucnopogocozepsxaiiye ¥ a30ToCO/eprkaljye 8

OpraHUYecKHe CoeMHEeHUsI

BHeaydumopHasi camocmosime/ibHasi paboma

HO,Z[I"OTOBKa YCTHBIX BbICTyrIJ'IEHI/Iﬁ I1o

3a/laHHBIM TeMaM, 3Cce, 0K/1a/j0B, pedepaToB, 11

WHIVBH/Iya/IbHOTO TIPOEKTA C UCITO/Ib30BAHUEM

MHGOPMAaIMOHHBIX TEXHOJIOTHI U JIp.

Htoro 45

BHNOJIOTI'UA

AyoumopHble 3aHamusi 14

Kietka. O6MeH BelriecTs 6

Opranusm 8

BHeayoumopHas camocmosimes/ibHasi paboma

[ToAroToBKa yCTHBIX BBICTYIIJIEHUM 110

3a/laHHbIM TeMaM, 3CCe, JOK/Ia/l0B, pedepaTos, 10
C UCTIO/Ib30BaHUEM MH(OPMALIMOHHBIX

TeXHOJIOTUM U Jp.

HToro 24

ITpomesicymouHas ammecmayus 6 ¢popme ouggepeHyuposaHH020

3auema

Bcero

| 108

XAPAKTEPUCTVKA OCHOBHbIX B/OB YYEEHOW




AEATENNIBHOCTN CTYAEHTOB

CoaepxaHue XapaKkTepucTuka OCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEHTOB
06yyeHus
(Ha ypoBHe y4yeOHbIX AeilicTBUiA)

PU3UNKA

BeepneHuve Pa3BuTWe cnoco6HOCTEN ACHO M TOYHO U3naraTb CBOU MbIC/, SIOrMYe-
CKM 060CHOBLIBATb CBOK TOUKY 3PEHMSI, BOCTIPUHUMATL 1 aHa/In3npo-
BaTb MHEHUS cobeceiHUKOB, NpuU3HaBas NpaBo APYroro YesioBeka Ha
MHOE MHEHMe.

MpuBeaegHNE NPUMEPOB BAVSHNSA OTKPLITWIA B (hU3nke Ha nporpecc

B TEXHUKE U TEXHOMOTMM NPOV3BOACTBA

MexaHuka

KnuHemaTtuka O3HakoM/IeHNe Co cnocobamu onncaHmsi MeXaHMUYeCcKoro ABMKEHMS,
OCHOBHOW 3aa4yei MexaHuku.

MN3yueHne OCHOBHbIX OM3NYECKNX BENNUMH KUHEMATVKN: NepemeLLe-
HUSI, CKOPOCTU, YCKOPEHUSI.

Hab6ntogeHne 0THOCUTENBHOCTN MEXaHUYECKOTrO ABKEHUS. Dopmy-
IMpPOBaHNE 3aKOHA CMOXEHWS CKOPOCTEA.

ViccnepoBaHne paBHOYCKOPEHHOTO MPSMOSIMHENHOIO ABVKEHNS

(Ha NpuMepe cBOGOAHOrO NaAeHUs TeN) U PaBHOMEPHOTO ABWKEHMS
Terna no oKPYXHOCTW.

MoHMMaHMe cMbICNa OCHOBHbIX (OM3NYECKUX BEMTMYMH, XapaKTepu-
3yHOLWMX PpaBHOMEPHOE ABWKEHUE TeNa No OKPY>XHOCTH

OuHamuka MoHMMaHKe cMbicna Takux o3nyeckux Mogesei, kak MaTepuansHas
TOUKA, VHepLUManbHas cucTema oTcyeTa.

M3mepeHre Macchl Tena pas/inyHbIMy cnocobamu. IsmepeHne cun
B3aMMOAENCcTBUA Tesl. BbluMcieHne 3HaueHnst YCKopeHusi Ten no uns-
BECTHbIM 3HAYEHUSIM AeliCTBYIOWMX CUJT U Macc TeS.

YMeHUe pasnuuatb CUTy TSXKECTU U Bec Tena. O6bACHEHNE 1 NprBeae-
HWe NPYMEPOB SIB/IEHUS] HEBECOMOCTU.

MpuMeHeHne OCHOBHBIX NOHATUIA, (DOPMY/ 1 3aKOHOB AVHAMUKM

K pelueHnio 3aaa4
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CopepxaHue 00

3aKOHbI coxpaHel
B MexaHuKe

MonekynsipHas d

TepmognHamuka

nekTpocTaTuka

MocTOsAHHBINA TOK

MarHuTtHoe nose

MexaHnyeckumne Kc
HWS N BOJTHBI
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IMpodomkeHue mabauys

XapaKkTepucTuka OCHOBHbIX BUAOB AeATe/IbHOCTU CTYAleHTOB

Copepxatue 06yuenus (Ha ypoBHe yueGHbIX feicTBuiA)

DNeKTpoOMarH1THble HabGntogeHve ocumnnorpaMm rapMoHUYeckux KonebaHuii cusibl Toka
Kone6aHus 1 BOJHbI B LIenu.
O6bsicHeHWE NpPeBPALLEHNSA SHEPTUM B MAEaSIbHOM Kone6aTe/lbHOM
KOHTYype.

W3yueHue ycTpoiicTBa 1 NprHUMna AeiicTBms TpaHchopmaTopa.
AHann3 cxembl Nnepefayn 371eKTPO3HEPrumn Ha 6obLINE PACCTOSHUS.
MpuBegeHne NpUMEPOB BUAOB PaamMocBa3n. 3HaKOMCTBO C YCTPOWA-
CTBaMW, BXOASALMMMN B CUCTEMY PaANOCBSI3N.

O6cyxaeHne ocobeHHOCTel pacnpocTpaHeHns paanoBOJIH

CBeTOBble BOJHbI MpUMEHEHME Ha NPAKTUKE 3aKOHOB OTPaXKEHWs! 1 NPesloM/IeHUs cBeTa nNpu
pelleHun 3adad. HabnogeHne siBneHust gudpakumn U gucnepcumn ceeta.
YMeHVEe CTPOUTL U306PaXEHNS MTPeAMETOB, AaBaeMble IMH3amu. Pac-
UeT ONTWNYECKOW CUMbI JINH3bI

SnemeHmMbl KBaHMOBOU hu3UKU

KBaHTOBbIE CBOWCTBA Hab6nogeHne gotoanektTpuyeckoro acpchekra. PacuetT MakCMmasibHOW
cBeTa KMHETMYECKOW SHEPrM 3/IEKTPOHOB Npu dooToaddchekTe
®u3rka atoma dopmynmpoBaHne noctynatos bopa. HabnwogeHne nuHeiivatoro

N HENPEPLIBHOTO CMEKTPOB.

PacueT 4acToTbl 1 A/IMHbI BO/THbI UCMYCKAEMOrO CBeTa npu nepexoge
aTtoMa 13 0HOro CTalMOHAPHOIo COCTOSIHUSA B ApYroe.

O6bsicHeHWEe NpuHUMNA AeiicTBMS nasepa

®un3nka aToMHOro agpa HabnoaeHne Tpekos asb(a-yactul B kamepe BusbcoHa. Peructpa-

N 3/1eMeHTapHbIX Uns AgepHbIX U3NyYeHnii ¢ NOMOLLbIO cueTumka lelirepa.

yacTtuL PacueTt aHeprnn cBa3n atoMHbIX A4ep.

MoHVMaHWe LLeHHOCTN Hay4YHOro No3HaHWsA M1pa He Boo6LLe A/ Ye-
NIoBeYecTBa B LUEIOM, a /15 Kax4oro odyyarolerocs IM4YHO, LEHHOCTH
OB/1aJleHNss METOLOM Hay4HOro No3HaHWa A/19 OOCTMXKEHUA ycnexa

B /1I060M BMAE NPaKTUYECKOI AEATENBHOCTM

BceneHHas u ee agosnoyusi

CTpoeHue 1 passutue O6bACHEHVE MOAENM paclunpstoLLeiica BceneHHoi
BceneHHoli
MpouncxoxaeHve Ha6ntoaeHne 3Be3a, /lyHbl U NNaHeT B Teneckon. HabnwaeHue con-
ConHeyHol cucTemsl HeYHbIX NSATEH C MOMOLLbIO Teneckona
XUMnaA
BeepfeHue PackpbITue Bknaza XM1MYecKon KapTviHbl Mypa B e 4UHYHO

€CTECTBEHHO-HAYUYHYI0 KapTuUHY Mupa.
XapakTepucTuka XMmM1K Kak Npou3BOANTENIbHOM CUsibl 06LLECTBA

BaxHewnwme xmmumye- YMeHue aatb onpegeneHve 1 onepmpoBartb Cneayowumm XMMmMIeckumm
CKUe NoHATUSA MOHATUAMU: «BELLECTBO», «XMMUYECKNIA INEMEHT», «aTOM», «KMOJIEKY-
Na», «0THOCUTE/IbHbIe aTOMHas U MOJSIEKYNAPHAA MacChl», <MOH», «asl-
noTponua», «M30TonNb», «xXMMNYeckasa CBA3b», «3/1EKTPOOTpULaTesib-
HOCTb», «B&/IEHTHOCTb», «CTEMNEHb OKUC/IEHNA», «MOJIb», «MONSAPHas
mMacca», «<MOfISiPHbIV 06beM ra3o06pasHbIX BELLECTB», «BeLlecTBa Mose-
KYNSIPHOTO 1 HEMOJIEKY/IAPHOTO CTPOEHUSI», «PaCTBOPbI», «3N1EKTPOSINT
N HEINEKTPOSIUT», «3NIEKTPOSITUYECKAA ANCCOLMALNSA», KOKAC/TUTENb

1 BOCCTAHOBUTESIb», «OKUC/IEHNE N BOCCTAHOB/IEHMEY, «CKOPOCTb XUMU-
YeCKOW peakunm», «XMMUYECKOE PaBHOBECUEY, «YTNIEPOAHBIN CKeneT,
«PyHKUMOHaSIbHAsA rpynna», «M3omMepus»

OCHOBHbI€ 3aKOHbI dopmynupoBaHne 3aKOHOB COXPaHEHWs MacChl BELLLECTB U NOCTOSH-
XYMUM CTBa COCTaBa BeLLeCTB. YCTaHOB/EHNE NPUYNHHO-CIeACTBEHHOR CBA3N
MeXay cofepXaHuem 3TUX 3aKOHOB W HanucaHvem Xummnyeckmx op-
My 1 ypaBHEHWIA.
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MpodomkeHue mabnuybl

CopepxaHue o6yueHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATENIbHOCTU CTY/IEHTOB
(Ha ypoBHe yuyeGHbIX AelicTBUIA)

PackpbITne chn3nmyeckoro cMbicnia CMMBOVKK MNeprognyeckoin Tabnu-
Ubl XuMu4yeckmx anemeHtos [.M.Mengeneesa (HOMepPOB 35ieMeHTa,
nepvoga, rpynnbl) U yCTaAHOB/IEHWE NPUYNHHO-CMEACTBEHHOW CBA3N
MeXJy CTPOEHMEM aTomMa U 3aKOHOMEPHOCTAMU U3MEHEHNS CBOICTB
3/1EMEHTOB 1 06pa30BaHHbLIX UMY BELLECTB B Nepuogax v rpynnax.
XapakrepucTuka 3N1eMeHTOB MaslbIX NepnoaoB No NUX NOSTOXEHUIO B
Mepuoguueckoin cucteme 4.M.MeHgeneesa

OcCHOBHbIe Teopun
XUMUM

YcTaHOBMEHVEe 3aBMCUMOCTI CBOMCTB XUMUYECKMX BELLEeCTB OT CTpoe-
HMS1 aTOMOB 06PAa3YIOLLMX X XUMUYECKNX S/1EMEHTOB.
XapakTepucTmka BaKHeNLMX TUMNOB XMMUYECKMX CBSA3EN U OTHOCK-
TeNbHOCTY 3Tol TUnosornn. O6BbACHEHNE 3aBUCUMOCTU CBOIACTB
BELLLEeCTB OT UX COCTaBa U CTPOEHNS KPUCTaUIINYECKUX PeLLEeTOK.
dopMynMpoBaHME OCHOBHbIX NMOJIOXEHWUI TEOPUU 31EKTPOIMTHYE-
CKOW Anccoumaumm 1 xapakTepucTika B CBETE 3TOIN TeOpMM CBOICTB
OCHOBHbIX K/1aCCOB HEOPraHNYeCcKnX CoeaMHEHWA.

®opMyIMpoOBaHNE OCHOBHBIX MOSIOXEHW TEOPUM XMMUYECKOro CTpoe-
HUS OpraHMYecknx COeMHEHNI 1 XxapaKTepuCTKa B CBETE 3TOW Teo-
pvn CBOWCTB BaXkKHENLUNX NpeacTaBUTe e OCHOBHbIX K/1accoB
OpraHnM4ecKmx CoeiUHeH

BaxkHelilune BellecTBa
1 MaTepuasbl

XapakTepucTmka CTPOeHUss aTOMOB M KPUCTaI0B 1 Ha 3Toli OCHOBE —
06LWNX PU3NYECKUX U XUMUYECKUX CBOMCTB META/I/IOB U HEMETA/1/IOB.
XapakTtepucTuka coctaBa, CTPOEHUS, CBOWCTB, NOyYeHns 1 npuve-
HeHVe BaXKHEWLLMX HEMETasI/IOB.

XapakTepucTmka cocTaBa, CTPOEHMS U 0OLLMX CBONCTB BaXKHEMLLINX
KNaccoB HeopraHMYeckux coegnHeHW.

OnucaHne cocTaBa 1 CBONCTB BaXXHEWLINX NpeAcTaBUTENe opraHu-
YECKNX COeMHEHWNIA: MeTaHo1a 1 3TaHosa, C/I0XKHbIX 3hMPOB, XMPOB,
Mbl/1, KAPOOHOBLIX KMCNOT (YKCYCHOM KUCMOTbI), MOHOCaxapuaos
(rnoko3bl), gucaxapugoBs (caxaposbl), nomMcaxapuaos (kpaxmania

W LLeNJ0M03bl), aMUHOKMCIOT, 6e/IKOB, UCKYCCTBEHHbIX U CUHTETUYe-
CKVX NO/IMMEPOB

XMUYecKnin A3bliK
1 CUMBOJINKA

Wcnonb3oBaHue B y4e6HOW 1 NPoheCCMOHa/IbHON fesTENbHOCTM
XUMUYECKNX TEPMUHOB U CUMBOJIUKU.

HasbiBaHMe U3yYeHHbIX BELLECTB N0 TPUBUASIbHOM WU MeXayHapoa-
HO HOMEHKaType 1 OTPaXeHNe cocTaBa 3TUX COeAMHEHNI C NOMO-
LLbH XUMUYECKMX HOPMYI.

OTpaxeHne XMMUYECKMX MPOLECCOB C NOMOLLbIO YPaBHEHWI XuMnye-
CKUX peakumii

XrMuyeckune peakunm

OG6BbsACHEHME CYLHOCTY XMMMUYECKKX NpoLeccoB. Knaccudmkaums
XMMUUECKNX peakuuii Mo pasnnyHbIM Npu3HaKam

XuMu4eckuin akcnepm-
MEeHT

BbINo/IHEHWE XMMMUYECKOro 3KCNepUMEHTa B NMOSIHOM COOTBETCTBUM

C NpaBuUIaMy TEXHUKN 6e30MacHOCTU.

Hab6ntogeHve, hukcMpoBaHme 1 onncaHne pesysibTaToB NpoBeAeHHOro
aKcnepuMeHTa

XvMunyeckas nHdop-
Maums

MpoBefieHMe CaMOCTOSITE/TbHOIO NOVCKa XMMUYECKOIN MHdyopMaLIMi

C UCNO/Ib30BaHNEM PAa3/IMUHbIX MCTOYHMKOB (Hay4HO-NONyNsPHbIX
n3aaHunii, KOMNbIOTEPHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa); uc-
No/Ib30BaHNe KOMMbIOTEPHbLIX TEXHOMOMMIA A/1s1 06paboTkM 1 Nepeaaun
XUMUYECKOV MH(pOPMaLM 1 ee NPeACTaBIEHNS B PA3/IMUHbIX (hopMax

MpodmnneHoe n npodgpec-
CVOHAJIbHO 3HauYMMoe
copepxaHue

OO6bsACHEHWE XMMUYECKMX SIBIEHNIA, NPOMCXOAALLMX B Npupoae, 6bITy
1 Ha NPOM3BOACTBE.

Cob6ntofeHne NpaBu/l 3KOMIOMMYECKN FPamMOTHOTO NOBEeAEHUS B OKPY-
Xarowen cpege.

OueHKa B/IUSIHS XMMWUYECKOTO 3arpsi3HeHs1 OKpyXxatolLiei cpeqpl

Ha opraHusM YesloBeka 1 Apyrue XuBble opraHn3mbl.
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OkKoHYaHue mab/uybl

CopepxxaHue oby4veHus

XapaKTepucTUKa OCHOBHbIX BUAOB A€ATE/IbHOCTU CTYAEHTOB
(Ha ypoBHe yueGHbIX feicTBuiA)

CobnoaeHre npasw 6e30nacHOro obpatleHns ¢ roprYMMmN U TOKCKY-
HbIMY BelllecTBamu, nabopaTopHbIM 060py0BaHNEM.

KpuTnyeckas oLeHka AOCTOBEPHOCTU XMMUYECKOW MHhopMaLuu,
NOCTyNalLLei N3 pasHbIX UCTOYHUKOB

Bunonormna

Buonorus — coBokyn-
HOCTb HayK O XX1BOIA
npupoge. Metozbl
Hay4HOro no3HaHusi

B 6ronoruu

3HaKOMCTBO C 06BbEeKTaMM N3yUYeHUsi BUONOTUN.

BbisiBNieHe ponv 6uonorum B hopmMmnpoBaHumn COBPEMEHHOIA
€CTeCTBEHHO-HayUHOW KapTWHbI MUpa 1 NPaKTU4ecKon AeATeNbHOCTH
noaei

KneTtka

3HaKOMCTBO C K/IeTOYHOI Teopueli CTPOEHUS! OpraH3MOoB.
MonyyeHne NpeAcTaB/EHNS O PO OPraHNYECKMX U HEOPTaHUUYECKNX
BELLECTB B KNETKE.

3HaHWe CTPOeHUst KNETOK Mo pesysibTatam paboTbl CO CBETOBLIM
MWKPOCKOMOM.

YMeHMe onucbiBaTb MUKponpenapathl KNETOK pacTeHuid. YMeHve
CpaBHMBATb CTPOEHME KNEeTOK PACTEHMUIA U XMBOTHLIX MO FTOTOBbLIM
MUKponpenaparam

OpraHunsm

3HaHWe OCHOBHbIX CMOCOGOB Pa3MHOXEHMWSI OPraHM3MOoB, CTaMin OHTO-
reHesa Ha npMmepe YesioBeka.

3HaHue NPUYMH, BbI3bIBAKOLLMX HAPYLLEHUS] B PA3BUTMM OPraH13MOoB.
YMeHMe NoMb30BaThCsA FEHETUYECKON TEPMUHONOTNENR U CUMBOJIUKOIA,
peLuaTtb NpocTeillne reHeTUYeckme 3agaun.

3HaHne 0cobeHHOCTEeN Hac/1eACTBEHHON N HEHAcNe4CTBEHHON U3MEH-
YMBOCTU U X GUOMOTMYECKON PO B 3BOSTHOLMU XXMBOTO

Bug

YMeHMe aHa/IM3MpoBaTh U OLLeHMBATbL Pas/ivyHble rMnoTesbl Npowuc-
XOXAEHWS XN3HW Ha 3emMne.

YMeHve NpoBoANTbL OnucaHne ocobeii ogHOro Buaa no mopdosiormye-
CKOMY KpUTEpMUIO.

Pas3BuUTUE CNOCOGHOCTEN SICHO 1 TOYHO U3Naratb CBOW MbIC/W, JIOTUYe-
CKV 06OCHOBbIBATh CBOO TOUKY 3pEHUSA, BOCTIPUHUMATbL U aHaNU3npo-
BaTb MHeHMsi cobeceHMKOB, NPpM3HaBasi NpaBo APYroro YesioBeka Ha
MHOE MHEHNE.

YMeHue foKa3biBaTb POACTBO YE/IOBEKA U MIEKOMUTAIOLLMX,
06LHOCTb 1 PABEHCTBO YE/TIOBEYECKMX pac

3IKOCUCTEMBbI

3HaHue OCHOBHbIX 3KOJIOTMYECKMX haKTOPOB U UX B/IUSIHUSA Ha opra-
HU3MbI.

3HaHue OT/IMYNTENbHbIX MPU3HAKOB NCKYCCTBEHHbLIX COO6LLECTB —
arpoakocucTem.

MonyyeHne NpeAcTaB/IEHUS] O CXEME 3KOCUCTEMbI Ha Npumepe
6uocdepsbl.

JleMoHCTpauus yMmeHns MOCTaHOBKU Lieneli fenaTeslbHOCTU, NNaHnpo-
BaHVe COGCTBEHHOI AeATENbHOCTU AN AOCTVXEHUS NOCTaBNEHHbIX
ueneii, npeasuaeHNs BO3MOXHbIX pe3y/ibTaToB 3TUX AENCTBWIA, opra-
HM3aLMM CaMOKOHTPOSS U OLEHKM NOYyYEHHbIX Pe3y/bTaToB.
O6yuyeHve cob1l0AeHNI0 NpaBw/ NOBEAEHUS B MPUPOAE, 6epexHOMY
OTHOLLEHUIO K BUO/OrMYecknM 06bekTam (PaCTEHUSIM U XXUBOTHbBIM

N X coobLliecTBam) 1 NX oxpaHe




YHYEBHO-METOANYECKOE U
MATEPUNAJIBHO-TEXHUNYECKOE OBECIIEHEHUE
MPOrPAMMbI YYEBHOW ANCLMIVHDI

«ECTECTBO3HAHUE>»

OcBoeHuVe nporpaMmmbl y4ebHON AncUMnIMHbl «ECTEeCTBO3HaHMe» npeanosaraeT HaMune B
npocdeccuoHanbHol  06pal3oBaTefibHOM  OpraHusaumn, peanusytolleli 0bpasoBaTesibHYyHo
nporpamMmmy cpefHero obuiero obpasoBaHuWs B npegenax ocsBoeHus OlOM CMO Ha 6a3se
OCHOBHOIo 06uwero o6pasoBaHWA, Y4YebHbIX KabuHeToB Mo dm3nke, Xumuu, 6Guonornn, B
KOTOPbIX UMEETCA BO3MOXHOCTb 0b6ecneuntb CBOOGOAHLIA A0CcTyn B WHTEpHeT BO Bpems
y4yeBHOro 3aHATUS 1 B Neprog, BHEYYeOHO AesaTelbHOCTN 00yYatoLLMXCS.

B cocTaB kabuHeToB No hM3nke, XMM1UK, BUOOrMM BXOAAT /1labopaTopun ¢ labopaHT-CKoii
KOMHaTOiA.

MomeLleHna kKabnHeTOB (PU3NKU, XMMUM 1N BMONOTMN OOKHbI YAOBNETBOPATb TpeboBa-HUAM
CaHuntapHOo-anmaemMmnonornyeckmx npasus n Hopmatusos (CaHlnH 2.4.2 Ne 178-02)

u ObITb OCHaLLEeHbl TUMOBbLIM 060PYA0BaHMEM, YKa3aHHbIM B HACTOALWMX TpeboBaHWSX, B TOM
yncse cneumann3mpoBaHHol y4ebHOoN Mebenblo U cpeacTBaMy 00yYeHNsi, [OCTATOU-HbIMU /15
BbINOMHEHUS TPEGOBaHNIi K YPOBHIO NOArOTOBKM 06yYaoWmMxcs ™.

B kabuHeTax [A0/MKHO ObiTb My/bTUMeAMAHOE 060pyAOBaHMEe, MOCPEACTBOM KOTOPOro
yyacTHMKM 06pa3oBaTefnibHOro npouecca MoryT npocMaTpuBaTth BU3yasibHY0 UHGDOpPMaLuio no
ousvke, co3gasaTb NpeseHTaumu, Bugeomarepuass 1 T.0.

B cocTaB yue6GHO-MeTOAMYECKOro 1 MaTepruasibHO-TEXHUYECKOTO obecneyeHms nporpam-mbl
y4yeBHOW ANCUNNIHBI «ECTECTBO3HAHUE» BXOAAT:

¢ MHOrOOYHKUMOHa/bHLIA KOMMNEKC npenojasaTens;

e HarnsgHble Nocobms (KOMNAEKTbl y4ebHbIX Tabnuy, niakaToB, NOPTPETbI BblAato-LUXCH
y4YeHbIX B 06/1aCTM €CTECTBO3HAHUA U T.M.);

*  VHOPMaLMOHHO-KOMMYHWKALVOHHbIE CPEeACTBa,;

* 3KpaHHO-3BYKOBble NOCOOUS;

*  KOMMJEKT 3/1eKTPOCHAOXEHNA KaBUHETOB;

« TexHW4yeckme cpeacTsa 0byyeHus;

* [OEeMOHCTpaLMoHHOe 06opyaoBaHue (06LLEro Ha3Ha4YeHs U TeMaTuyeckme Habopsl);

« nabopatopHoe o060pyaoBaHMe (OOLLEr0 HasHayYeHWss U TemaTudeckne Habopbl, B TOM
yncne AN NOCTaHOBKM AeMOHCTPaLMOHHOIO U YH4EeHUYECKOro aKCnepuMeHTa, peak-TuBhbI);

e cTaTuyeckue, AVHAMWYECKME, AEMOHCTPAUMOHHbIE M pas3faToyHble MOAENW, BKoYas
HaTypasibHble 0OBEKTHI;

+ BcrnomorartesisHoe 060pyA0BaHueE;

*  KOMMJIEKT TEXHUYECKONM AOKYMEHTaUMK, B TOM YMUC/e nacnopTa Ha cpeacTBa obyde-Hus,
WHCTPYKLMMN MO UX UCMOSIb30BaHMIO 1 TEXHUKE 6€30MacHOCTY;

*  BGUBNNOTEYHbIR hoHA,.

B 6u6nunoTeuHblii (poHA BXOOAT Y4ebHWKK, yyebHo-meToamueckue Komnnektobl (YMK),
obecrneymBalrolLMe OCBOEHME YYeOHOW AUCUMNVHBI «ECTecTBO3HaHWEe», peKoMeHAOBaHHble
WU JonyLeHHble AN UCNOJb30BaHUSA B MpodieccUoHaNbHbIX 06pa3oBaTesibHbIX OpraHu-
3aumax, peanuaylowmx obpasoBaTefibHyl0 nporpaMmmy cpegHero obulero obpasoBaHuA B
npegenax ocesoeHua OMNOI CrO Ha 6a3e 0OCHOBHOrO 06Lero ob6pasoBaHus.

BnbnunoTeuHblli oHA, MOXET 6bITb AONOMHEH PU3NYECKMMMN SHUMKNONEeAUSAMM, aT/ia-camu,
cnoBapsiMy, CrnpaBOYHUKaMW MO PU3UKE, XUMUW, BMONOTUN, HAYUYHON N HayyHO-MONYNSAPHONA
NnTepaTypoit ecTeCTBEHHO-HaYUYHOro cofepXaHus.

! MucbMo MuHKcTepcTBa 06pasoBaHus U Haykm P® ot 24.11.2011 Ne M/-1552/03 «O6 ocHaleHun obuie-
06pa3oBaTesibHbIX YUPEXAEHU yUeOHbIM 1 y4ebHO-1abopaTopHbIM 060PYL0BAHNEMS.
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B npouecce 0ocBOeHMsA nporpammbl y4eOHOW AMCUMNIVHBI «ECTECTBO3HAaHWE» CTYAEHThI
[O/MKHbI MMETb BO3MOXHOCTb [AOCTyNa K 3/1EKTPOHHbLIM y4YeOHbIM MaTepuasiaMm no ecTecTBO
3HaHWUIO, BK/OYaA (PU3MKY, XUMWUIO, BUONOTMI0, UMEeLWMMCA B CBOOGOAHOM AOCTyne B CETU
VHTepHEeT (3NEKTPOHHbLIM KHUram, NpakTukymam, Tectam, Matepvanam EF2 n gp.).
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