Tocyoapcmeernnoe a6moHomHoe RPOgheccUOHANbHOE
obpazoeamenvHoe yupescoernue Mockoeckoii obnacmu
«I'ybeprckuit Konneoren

«CoracoBaHo» _«YTBEPHA
lﬁri& 3aMegTHTEIb IMPEKTOPa j AP A ,0 MO
Fulleas” T Monqar%a WAy s ReK K »
«f 7 7 ZOZ. \ A V. JIsicnkoB

PaccmoTpeHo Ha 3acemaHum
ITLK ecTecTBeHHOHAYYHBIX
IIpotoxon Ne

[Ipencenarens

CLMILAH
» @OLY%0019T.
L« — U.BTpodumoBa

PABOYAS IPOTPAMMA YUYEBHOM JUCHUIIJIAHBI
OVY.060cHOBBI 6€30NMaCHOCTH JKH3HEAEATEILHOCTH

00weobpazoeamenvHo20 UUKIA
npozpammsl ROO20MOGKU CREYUAIUCIMOE CPEeOHe20 36eHa
no cneyuanvbHOCMU
42.02.01 Pexknama

Cepnyxos, 2019




CocraBurenu:
bapakuna Auna HuxonaeBna, npenogasatens I'AIIOY MO «I'yGepHCKUI KOTIIEIAK»
Cunoposa Csetiiana Muxaiinosna, npenoaasatenb 'AIIOY MO «'yOepHCKUI KOJLIE K
JKCIepThI:
BnayTpenHss skeneprusa
TexHuueckas dIKCIepTusa:
N.B.Tpodpumona. mnpencenatens IIIK ectectBenHoHayuHbix mucuumumd [AIIOY MO
«["yOepHCKHI KOJIIeIX»
ConepxaTenbHasi SKCIEPTU3A:
N.B.Tpopumona mpexacenarens IIIIK ecrectBenHoHayunbix gucuuiuind [ATIOY MO
«"'yOepHCKUM KOS

Pabouas mporpamma yuebnoi quctuurinabl ECTECTBO3HAHUE nnst cienualbHOCTH

cpenHero mpodecCUOHANbHOrO O0pa30BaHUS COLMAIBHO - 3KOHOMHMYECKOro MpOduIs:
42.02.01 «Pexnama».

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii @OI'OC cpeanero o61ero
o0pa3oBaHus, MPEABIBISIEMBIX K CTPYKTYpPE, COJACPKAHHUIO U PEe3yJIbTaTaM OCBOCHUS yUeOHOM
mucuuruiiabl  «EcTecTBO3HaHME», B COOTBETCTBUU C PexomMeHmanusMu 1O OpraHu3aIuu
MOJIYYeHUsS CpEeHEero oOmero oOpa3oBaHUs B TIpellelaX OCBOEHHUs 00pa3oBaTEIbHBIX
OporpaMM cpeAaHero mnpodecCHOHANBHOTO o00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIETro
obpazoBanus ¢ yderom TpeboBanuii ®I'OC CIIO u npoduns momyuaeMoi mpodeccuun
cpenHero MnpoQecCHoHaNbHOTO o0Opa3oBaHus (muUchkMo JlemapTrameHTa rocynapcTBEHHON
NOJUTUKU B cdepe moaArotoBku padounx kaapoB u IO Mwunobpunayku Poccun ot
17.03.2015 Ne 06-259).

PaGouas mporpamma pazpaboTaHa Ha OCHOBE TMPUMEPHOW  MPOTPaMMBbI
oOmeoOpa3oBareNbHOM yaeOHOM aucuuiuinHbl  «EcTecTBo3Hanue» s mpodeccuoHambHBIX
oOpa3oBaTeIbHBIX OpraHU3alUi, PEKOMEHIOBAaHHOW (QeAepalbHbIM TOCYIapCTBEHHBIM
ABTOHOMHBIM yupexacHueM «DeaepalbHbIA HHCTHTYT pa3BUTHs oOpaszoBaHus» (OI'AY
«®UPOy») B KauecTBe MPUMEPHON MPOTPaAMMBI JIJIsl peau3alii OCHOBHOM 00pa30BaTeIbHOMN
nporpammbl CIIO Ha 6aze 0CHOBHOTO 00IIero 00pa3oBaHUs C MOJYYCHHEM CPETHETO OOIIeTro
obOpazoBanusa (mpotokon Ne 3 ot 21 wmroms 2015 1.), a Takke ¢ y4eTOM YTOYHECHHH,
onobpennbix Hayuno — metoaudeckum coBetoM LleHTpa mpodeccuonanbHOro 00pa3oBaHus U
cuctem kBanmupuraruu OI'AY «DUPO» Ilporokon Ne3 ot 25mas 2017 roga u mpumepHOi
OCHOBHOW 00pa30BaTEeNIbHONW MPOTPAMMBI CpEIHEro o00mero o0pa3oBaHMs, O0JI0OPEHHOMN
pemeareM OeaepanbHOTO Y9eOHO — METOAUYECKOTO 00BEIMHEHNUS TI0 00IeMy 00pa30BaHUIO
(mpotoxkon Ne 2/16-3 ot 28 uronst 2016 roma).

ConepxaHue MOpoOrpaMMbl peagu3yeTrcsi B IMPOILIECCE OCBOCHHUS O0YYarONIUMHUCS
MporpaMMbl MOJTOTOBKUA CIHELUAIUCTOB CPEAHEr0 C MOJYyYEHUEM CpPEIHEro O0OIlero
oOpa3oBaHusi, pa3paboTaHHON B cOOTBETCTBUU ¢ TpeboBaHuem OI'OC.
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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma  oOmieoOpa3zoBaTenbHOM  yueOHOM  gucuumuinHbl  «EcTecTBo3HaHME
MpeaHa3HaYeHa ISl W3YYCHHs] €CTECTBO3HAHHUS B MPOPECCHOHATBHBIX 00pa30BaTEIBHBIX
OpraHU3aIUAX, PeATU3YIOIIUX 00pa30BaATEIIbHYIO MPOrPaMMy CpEHEro 00IIero oOpa3oBaHUs
B IIpe/iesiax OCBOEHUSI OCHOBHOM mpodeccuoHanbHoi obpazoBaTenbHoi nporpammbl CIIO Ha
0a3e OCHOBHOI0 00I11ero 00pa3oBaHus, MPU MOATOTOBKH CIEIUATIUCTOB CPETHETO 3BEHA.

Coneprxanue mporpaMMbl «EcTecTBO3HaHWE)» HANPABICHO HA JOCTHKCHHUE CIICTYIOIINX
neJen:

* OCBOCHHE 3HAaHWU O COBPEMEHHOH ECTECTBEHHO-HAYYHOW KapTHHE MHUpa M METOJaxX
CCTCCTBCHHBIX HAayK; 3HAKOMCTBO C HauOoOjee BaXHBIMA UACAMU U JIOCTHDKCHHUSIMHU
€CTCCTBO3HAHUS, OKA3aBIIMMH OIPEACIISIONICE BIMSHIC HA PA3BUTHE TCXHUKH M TEXHOJIOTHIA,

* OBJAJCHUE YMCHHUSIMH TPUMCHSTH TIOJYyYCHHBIC 3HAHWUS JJI1 OOBSICHCHHS SBICHUHN
OKPYXaIOIIEro MUpa, BOCIIPUATHS MHPOPMAIIMA €CTECTBEHHO-HAYYHOTO U MPOGECCHOHATBHO
3HAYMMOTO COJICP)KAHMS; Pa3BUTHE MHTC/UICKTYaJbHBIX, TBOPUYECKHX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHUS B XOAC NPOBEICHHUS TMPOCTEHIINX WCCIICIOBAaHUN, aHaau3a
SIBJICHU, BOCIIPHATHUS U UHTEPIIPETAIIMN €CTECTBEHHO-HAYYHOH WH(OPMAITUH;

* BOCIHTAaHHE YOCKJICHHOCTH B BO3MOXXHOCTH IIO3HAHMS 3aKOHHOW MPUPOABI H
MCIIOJIb30BaHMS JTOCTH)KCHHI €CTECTBEHHBIX HAYK IS Pa3BUTHS ITUBHIN3AIMH W TIOBBIIICHUS
KayecTBa KU3HU;

* MPUMEHEHHE ECTCCTBEHHO-HAYUYHBIX 3HAHUH B MPOPECCHOHAIBHOU ACATEIBHOCTH W
MIOBCCTHECBHOM KM3HU 11 OOECIeYeHUS O€30MaCHOCTH JKU3HEIEATECIbHOCTH,; T'PaMOTHOTO
WCITIOJIb30BaHUS COBPEMECHHBIX TEXHOJIOTHI; OXpaHbl 3J10POBbS, OKPYIKAIOIIEH CPEJIb.

B nmnporpaMMmy BKJIIOYCHO COJCp)KaHHME, HaNpaBJICHHOS Ha (QOpMUpOBaHHE Y
00ydJaromuxcs KOMIIETCHITUN, HEOOXOIMMBIX JIJIT Ka4eCTBEHHOTO OCBOSHHS 00pa30BaTEeIIbHOM
nporpammbl CI1O Ha 6aze ocHOBHOTO 00IIero 00pa3oBaHUs ¢ MOJYYCHHUEM CPEAHEro OOIIero
o0pa3zoBaHUs 11O MIPOrpaMMe TTOATOTOBKH CIEIIHATIUCTOB CPETHEr0 3BCHA.

OK 1. IlorumaTs CyIIHOCTh U COIMATBHYIO 3HAYMMOCTH CBOEH Oymymiei mpodeccun,
MPOSIBJISITH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JE€ATEIHHOCTh, BBHIOMPATHh THUIOBBIC METOIBI U
CIIOCOOBI BBITIOJIHEHUS TPOGECCUOHANBHBIX 33/1a4, OLIEHUBATh X 3P (HEKTUBHOCTH M KAYECTBO.

OK 3. [lpuanMath pemieHuss B CTAHAAPTHBIX W HECTAHJAPTHBIX CUTYaIMsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBIATh TOWCK W HCIOJb30BaHUE WHOOpPMAIMKM, HEOOXOIUMOM s
3¢ (HEKTUBHOTO BHITIOIHEHHS TPO(HECCUOHATBHBIX 3a/1a4, TPO(HECCHOHATHFHOTO U JTMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnonb3zoBath  MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTUH B
npoeCCUOHANIBHON JIEATEIbHOCTH.

OK 6. PaGortath B KOJUIEKTHBE U KOMaHze, 3(Q(PEeKTUBHO OOIIATHCS C KOJIETaMH,
PYKOBOJICTBOM, MTOTPEOUTEISIMHU.



OK 7. Bpatb Ha ce0s OTBETCTBEHHOCTh 3a padOTy UJIEHOB KOMaHAbI (IMOJYMHEHHBIX),
PE3yJIbTAT BBIOJIHEHMS 3aJaHU.

OK 8. CaMoCTOSTEeNbHO ONpeAesaTh 3anadyd NpOo(EecCHOHATBHOTO M JUYHOCTHOI'O
pa3BUTHs, 3aHUMATbCsl CaMOOOpPa30BaHMEM, OCO3HAHHO IUIAHUPOBATh  IOBBIIICHHUE
KBIU(PUKALIHUH.

OK.9. OpueHTupOoBaThCS B YCIOBUSAX YACTON CMEHBI TEXHOJOTUM B MPOQPECCHOHATBHON
TS TENbHOCTH.

OK.10. Bnagets OCHOBaMM MpEANPUHUMATEIHCKON ACATEILHOCTH U OCOOCHHOCTSIMU
MpEeANPUHUMATEIBCTBA B IPOPECCUOHATIBHON A TENbHOCTH.

OK.11. ObnagaTh 3K0JIOrMUECKON, HH(POPMAMOHHOW U KOMMYHUKATUBHOMN KYJIbTYpOil,
0a30BBIMH YMEHUSIMH OOIICHUS HA MHOCTPAHHOM SI3BIKE.

B TT'ATIOY MO «I'y6epuckuii komutemk Ha OY1.07 EcrecTBO3HaHUE MO CHEUATBHOCTH
cpeaHero mpogecCuoHaIbLHOTO 00pa3oBaHusl ColManbHO-3KOHOMUYeckoro npoduis 42.02.01
«Pexnama» otBoautcs 144 yaca — oOs3aTenbHas ayAUTOpHas Harpys3ka. M3 Hux 68 yacoB Ha
paznen «dusmukay, 38 yacoB Ha pazaen «Xumus» u 38 yacoB Ha paznen «buonorus». OcHOBY
paboueil mporpaMMbl  COCTaBJISIET COJEp)KaHHME, COrJacCOBaHHOE C  TpeOOBaHUSMU
benepallbHOr0 KOMIIOHEHTa TOCYIAapCTBEHHOIO CTaHAapTa cpeAaHero (MoJHOro) oO0Iiero
oOpa3oBaHus 0a30BOT0 YPOBHS.

OBIIAS XAPAKTEPUCTUKA YYEBHOW JUCLUITJIMHBI
«ECTECTBO3HAHMUME)
EcTecTBO3HaHMe — Hayka O SBJICHMSX U 3akoHax mpupoabl. CoBpeMEHHOE
€CTECTBO3HAHUE BKJIFOYAET MHOXKECTBO €CTECTBEHHO-HAYUYHBIX OTpacied, W3 KOTOPBIX
HauOosiee BaXXHBIMHM ABJISIIOTCS (pu3uka, xumus u Ouojorus. OHO OXBaThIBAET UIMPOKUU



CHEKTp BOIPOCOB O pPa3HOOOpa3HbIX CBOMCTBaX OOBEKTOB MPUPOABI, KOTOpPHIE MOKHO
paccMaTpHBaTh Kak €IMHOE 1IEJI0€.

EctecTBeHHO-HayuHble 3HAHUS, OCHOBAHHBICE HA HUX TEXHOJOTHH (DOPMUPYIOT HOBBIN
oOpa3 ku3HU. BBICOKOOOpAa30BaHHBIA YEJIOBEK HE MOXET JAUCTAHIUPOBATHCS  OT
(dbyHIaMEHTabHBIX 3HAHUM 00 OKpy:KalollleM MHpEe, HE PUCKYS OKa3aThCsi OECIIOMOIIHBIM B
npodeccruoHanbHOil AesTenbHOCTU. JI00O€ MNepcrneKTUBHOE HAMpaBICHUE ESTEIbHOCTH
YyeJioBeKa IMpsSMO MM KOCBEHHO CBSI3aHO C HOBOM MaTepHaibHON 0a30i W HOBBIMU
TEXHOJIOTUSIMH, ¥ 3HAHUE X €CTECTBEHHO-HAYYHOU CYIIIHOCTH — 3aKOH ycrexa.

EctecTBO3HaHUE —  HeEOTheMJIEMass  COCTABIAIONIASL  KYyJbTYpbl:  ONpenensis
MHPOBO33pPEHUE YEJIOBEKa, OHO MPOHMKAET M B T'YMaHUTApHYIO cpepy, U B OOUIECTBEHHYIO
KU3Hb. PallmoHaNbHBI €CTECTBEHHO-HAYYHBIH MeETO/a, C(OpMHUpOBABIIMIICS B pamKax
€CTECTBEHHBIX HAyK, O0pa3yeT eCTeCTBEHHO-HAYYHYI0 KapTHUHY MHpa, HEKoe 00pa3Ho-
dbunocodckoe 000011IeHNE HAYUHBIX 3HAHUH.

OcHOBY ecTeCTBO3HAHHUsI MpeACTaBiIseT (U3MKa — Hayka O NpUpoje, H3ydarolas
HanboJyiee BaKHBIC SBJICHMS, 3aKOHBI M CBOWCTBAa MaTepHaJibHOrO Mupa. B  ¢dusuke
YCTaHABIIMBAIOTCSI YHUBEPCAJIbHBIC 3aKOHBI, CIPABEIJIMBOCTh KOTOPBIX MOJATBEP)KIACTCS HE
TOJIbKO B 3€MHBIX YCIIOBHSIX M B OKOJIO3EMHBIX IIPOCTPAHCTBAX, HO U BO Bced Bcenennoii. B
ATOM 3aKJIOYAeTCs OJMH W3 CYUIECTBEHHBIX TNPU3HAKOB (U3MKKA Kak (yHAaMEHTAIbHOU
Hayku. Ou3MKa 3aHMMaeT 0co00€ MECTO CpPed €CTECTBEHHBIX HayK, MOATOMY €€ MPHUHSITO
CUUTATh JIUAEPOM €CTECTBO3HAHUS.

EcTecTBO3HaHME Kak HayKa O SBJIEHUAX U 3aKOHAX MNPUPOABI BKIKOYAET TAK)KE OJIHY M3
BOXHENIIUX OTPACIEH — XUMHIO.

XuMHUsT — HayKa O BENIECTBAX, HX COCTaBe, CTPOEHUHU, CBOMCTBAaX, MpOLECCAX
MpEBpALICHUs, HCIOJb30BAHUH 3aKOHOB XMMHUU B IPAKTUYECKOW MNESTEIBHOCTH JIOJAEH, B
CO3JJaHUH HOBBIX MaTEPUAJIOB.

buonoruss — cocTaBHasi 4acTb €CTECTBO3HAHUSA. JTO Hayka O XHBOMl mpupoge. OHa
M3y4aeT PAaCTUTEIbHBIN, KUBOTHBIH MHUP U YEJIOBEKA, UCIIOJB3YysI KaK COOCTBEHHBIE METOJIBI,
TaK U METOJbl IPYTUX HayK. BUOJIOrUs BBISBISET 3aKOHOMEPHOCTH, IPUCYIIUE KU3HU BO BCEX
€€ TPOSBICHUAX, B TOM 4HCIe OOMEH BEIIECTB, POCT, PA3MHOXKEHHWE, HACJIEICTBEHHOCTb,
M3MEHYUBOCTD, S3BOJIOLMIO U JIP.

B mnpomecce peamuzanmu conepkaHus ydeOHOW aucturuinHbl  «EcTecTBO3HaHHE)
3HAYMMO H3ydeHue paszfena «Pus3uka», KOTOPbIM BHOCUT CYLIECTBEHHBIM BKJIAJl B CUCTEMY
3HaHUA 00 OKPY’KAIoMeM MHpE. DTOT Pa3fen SIBISETCS CUCTEMOOOPA3YIONIMM IS JAPYTUX
pasnenoB y4eOHOW NHUCIMIUIMHBI, TOCKONBKY (PU3WYECKHe 3aKOHBI JIEKaT B OCHOBE
COJIepKaHUsI KypCOB XUMUU U OMOJIOTHH.

[Ipu w3ydenun ydyeOHOro Mmarepuajga IO XUMUM UM OHOJIOTHUH 11€JIeCO00pa3HO
aKIICHTUPOBaTh BHUMaHHE OOYYAIOIIMXCS HA KU3HEHHO BaXKHBIX OOBEKTaX MPUPOABI U
opraHusMe 4esoBeka. J1o rujapocdepa, atmochepa u 6uocdepa, KOTOpble paccMaTPUBAIOTCS
C TOYKU 3pPEHUS XUMHUYECKHX COCTAaBOB M CBOMCTB, MX 3HAUCHHUS ISl JKU3HEJAEATEIbHOCTH



JIOAEH, 3TO COAEp)KAHME, OCBEIAIONIEE pOJb BAKHEHIINX XUMHYECKHX OJJIEMEHTOB B
OpraHu3Me 4YeJIOBEKa, BOMPOCHI OXpaHbl 3J0POBbs, NPOPUIAKTUKHN 3a001€BaHUN U BPEAHBIX
IPUBBIYEK, TOCIEACTBUI M3MEHEHHsI Cpelbl OOWTaHUs 4YeJlOBEeKa I YeJIOBEUECKOU
LUUBUJTU3ALIHH.

3aMeTHOE MECTO B COACPKAHUU y4eOHOUM NUCHUIIMHBI 3aHUMAET y4eOHbII MaTepual, He
TOJIbKO (DOPMHUPYIOLIMN €CTECTBEHHO-HAYYHYI0 KApTUHY MHpa Yy CTYACHTOB, HO U
pacKphIBAIOLIMN MPAKTUYECKOE 3HAYEHHE €CTECTBEHHO-HAyYHbIX 3HAHUW BO Bcex cdepax
KU3HU COBPEMEHHOr0 OOLIECTBA.

B uenom yueOHas nucuurmHa «EcTecTBO3HaHUE», B COAEPKAHUM KOTOPOH BEAYyIIUM
KOMIIOHEHTOM SIBJIIIOTCSI Hay4HbI€ 3HAHUS M Hay4Hble METOAbl IO3HAHUS, IO3BOJISET
chopMHpoBaTh y OOy4YaIOIIMXCA LEJOCTHYIO €CTECTBEHHO-HAYYHYI0 KapTUHY MHUDpa,
npoOyIuTh Yy HHUX SMOLMOHAIBHO-LIEHHOCTHOE OTHOIIEHHWE K H3y4aeMOMY Marepuaiy,
TOTOBHOCTh K BBIOOpPY JEHCTBUI OMNpeeIeHHOW HANpaBICHHOCTH, YMEHHUE KPUTUYECKU
OLICHMBATh CBOM U UYy>KH€ JIEUCTBUS U MOCTYTIKH.

WNuTerpupoBanHoe cojepKaHWe Y4eOHOM NHUCHMIUIMHBI IO3BOJSET MPErnoaBaTesiMm
bU3HUKY, XUMUU U OUOJOTUU COBMECTHO OPTaHM30BaTh U3YUYEHUE €CTECTBO3HAHUS, UCTIONB3YS
MUMEIOIIMECS YaCTHBIE METOIMKH MPEToAaBaHus peIMeTa.

N3yuyenune  obmieoOpazoBaTesnibHOM — ydyeOHOM — mucummiuuHbel  «EcTecTBO3HaHME»
3aBepIIaeTcs MOABEACHUEM HTOroB B (opMe aud@epeHIupoBaHHOIO 3adyeTa B paMKax
IPOMEXYTOUHON aTTeCTAllMU CTYCHTOB.

MECTO YYEBHOH JUCIUIIJINHBI B YYEBHOM IIJIAHE

VYueOnas nuciuiuinHa « EcrecTBo3HaHME» SBISCTCS YICOHBIM MPEIMETOM 10 BBHIOOPY M3
obsi3atenbHOM TIpeameTHON obnactu «EctectBennsie Haykm» DI'OC cpemgnero oo6imero
oOpa3zoBaHUs.

B podecCuOHaTbHBIX 00pa3oBaTeIbHbIX OpraHu3aIusX, peaM3yIOMuX
00pa3oBaTeIbHYI0 MPOTPaMMy CpPEIHETo O0O0IIero oO0pa3oBaHHUS B IIpeieiaax OCBOCHHUS
MPOrpaMMbl TOATOTOBKH KBaJU(UIIMPOBAHHBIX pPabOUYUX CIyKalmuxX Ha 0a3e OCHOBHOTO
obmero  obOpazoBaHus, yuyeOHas  aucuumuinHa  «EctecTBo3HaHme» — u3y4daeTcss B
0011e00pa3oBaTeILHOM IUKJIE Y4EOHOTO TJIaHa.

PE3YJbTATHI OCBOEHUS YUYEFHOM JUCIHUTIIUHBI
OcBoeHne coaepkaHusi y4yeOHOU JuCHMIUIMHBI «EcTecTBO3HaHUE» 00ecreynBaeT
JTOCTH>KEHUE CTYACHTaMU CIEAYIONIUX Pe3yJbTaTOB:
JUYHOCHIHbBIX:
— YCTOMYMBBIM HMHTEpEC K HUCTOPUU M JOCTUIKEHUSM B O0JACTH €CTECTBEHHBIX HaYK,
YyBCTBO TOPJIOCTH 32 POCCUNUCKHUE €CTECTBEHHBIE HAYKU;



— TOTOBHOCTb K MPOJOKEHUIO 00pa30BaHus, MOBBIIICHUIO KBATU(PUKALNA B U30paHHOU
po(ecCUOHATBHON NESITEIbHOCTH C MCHOJIb30BAaHUEM 3HAaHUN B OOJACTU E€CTECTBEHHBIX
HayK;

— OOBEKTUBHOE OCO3HAHHME 3HAYMMOCTH KOMIETEHLIMH B OOJACTH €CTECTBEHHBIX HAYK
JUISL 4eJIOBeKa U OOLIECTBA, YMEHUE UCIIOJIb30BAaTh TEXHOJIOTMYECKUE JOCTUKEHUSI B 00J1acTh
bu3uKY, XUMUU, OMOJOTUM JJISl TIOBBIIIEHUS] COOCTBEHHOTO MHTEIJIEKTYaJIbHOTO PA3BUTHUS B
BbIOpaHHOM NpOo(hecCHOHATBHOM eI TeIbHOCTH;

— YMEHHE NpPOaHAIU3UPOBATh TEXHOTECHHBIE IOCIEACTBHS ISl OKpY>Kalollel Cpenibl,
OBITOBOM U MPOU3BOACTBEHHOM JESITEIILHOCTH YEJIOBEKa;

— TOTOBHOCTh CaMOCTOSITEJIbHO JO0OBIBaTh HOBBIE [IJIsi c€0sl €CTECTBEHHO-HAyYHbIE
3HAHUS C UCTIOJIB30BAHUEM JIJISI TOTO JOCTYIMHBIX HCTOYHUKOB HH(GOPMAIIUH;

— yMEHHE YNpaBlIATh CBOEH MO3HABATEIbHOU JEATEIbHOCTHIO, MPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEJIEKTYaIbHOT'O Pa3BUTHS;

— YMEHHUE BBICTPAMBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMaHJE MO PEIICHHIO
oOIIKX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS;

* MemanpeomMenHlxX:

— OBJIQJICHUE YMEHUSMH U HaBBIKAMU PA3JTUYHBIX BUJIOB MO3HABATEILHOMN JICSITEIHHOCTH
IUTSl U3YYEHUS PA3HBIX CTOPOH OKPYXKAIOIIETO ECTECTBEHHOI'O MUPA;

— IpUMEHEHHEe OCHOBHBIX METOOB IMO3HAaHMS (HAOJIOIEHUS, HAYYHOTO SKCIIEPUMEHTA)
VIS U3YYEHUs Pa3JIMYHbIX CTOPOH €CTECTBEHHO-HAYYHOM KApTUHBI MHpA, C KOTOPBIMU
BO3HUKAET HEOOXOUMOCTh CTAJIKUBATHCA B MPOGECCHOHAIBHOM cdepe;

— yMEHHE ONpEeNeNsaTh LEeNU U 3aJaud JeSITeNbHOCTH, BBIOMpATh CPENCTBA IS UX
TOCTH>KEHUS Ha MPAKTUKE;

— YMEHHE HCIOJIb30BaTh Pa3MYHble HICTOYHHUKHU ISl IOJYYEHUSI €CTECTBEHHO- HAYYHOM
uH(pOpPMAIIMM W OIEHWBATH €€ JTOCTOBEPHOCTh JUIsl JOCTHXKEHHUS TIOCTABICHHBIX IENel U
3a/1ay;

* npeOMemHmoix:

— c(opMHPOBAHHOCTh TMPEJCTABICHUN O IIEJTOCTHOM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHE MHUpPa, MPUPOJEC KAK €IMHOW LEJIOCTHOW CHUCTEME, B3AUMOCBS3H YEJIOBEKA,
MPUPOJIbI U 00IIeCTBa, IPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHoi;

— BIIaJICHUE 3HAHMSIMU O HanOOJIee BAXKHBIX OTKPBITUSAX M JOCTHKCHHUSX B OOJACTH
€CTECTBO3HAHUS, MOBJIMUSBIIUX HAa SBOJIOLUI0 NPEACTaBICHUNA O NPUPOJE, HA pPa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

— c(hOpMHUPOBAHHOCTh YMEHHSI TPUMEHATh E€CTECTBEHHO-HAYYHBIC 3HAHUS JUIS
OOBSICHEHUS OKPYKAIOIIMX SIBIICHUH, COXpAaHEHHUS 370pOBbs, obecrmeueHus O0e30macHOCTH
KU3ZHEACSATEIbHOCTH, OEepeKHOTO OTHOILICHUS K npupoJe, palMOHAIBLHOTO
MPUPOJIONOIB30BAHMS, & TAK)KE BBIMOIHEHUS POJIU IPAMOTHOIO MOTPEOUTENS;

— c(OpMHPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJ€ MO3HAHUS MPUPOABI U
CpPeACTBAX M3Yy4YeHUsI MeraMmHpa, MaKpoOMUpa U MHUKPOMHpPA; BIAJCHUE MpUEMaMHU



€CTECTBEHHO-HAYYHBIX HAOJIIOICHUI, ONBITOB, HCCJIEJAOBAHMA M OLEHKH JIOCTOBEPHOCTH
ITOJIyYEHHBIX PE3yJIbTaTOB;

— BJIQJICHUE TNOHATUUHBIM aIlllapaTOM E€CTECTBEHHBIX HAyK, MO3BOJSAIOIIMM I103HABATH
MHp, Y4YacTBOBaTh B JUCKYCCHSX IO €CTECTBEHHO-HAay4YHBIM BOIPOCAM, MCIOJIb30BAThH
pa3nu4Hble MCTOYHUKM HMHQOpMAUMU IS MOATOTOBKM COOCTBEHHBIX padOT, KPUTUUECKU
OTHOCUTKCS K coobuenusm CMU, conepkailiuM HaydHy0 HH()OpPMaLHIO;

— c(hOpMHUPOBAHHOCTh YMEHUH MOHMMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS
U KaXKI0TO 4YeJIOBEKAa HE3aBHCHUMO OT €ro Ipo()eCCUOHAIbHON IEATENBHOCTH, pa3indaTrh
(baKThl U OLIEHKH, CPABHUBATH OL[EHOYHBIE BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPUSIMHU OLICHOK U
CBsI3b KPUTEPUEB C OINPEIEICHHON CUCTEMOM LIEHHOCTEN.

COJEPKAHUE YYEBFHOM JUCIHUILIUHBI

CounanbHO-3KOHOMHUYECKUl NPoPuib npodgeccHoOHAIBHOr0 00pa3oBaHus.
Cneunnansnoctu CIIO

Pa3zgea 1. DU3UKA

BBenenue
®uszuka — (QyHIaMeHTalbHAs HaykKa O mpupoje. EcTecTBeHHO-Hay4YHBIM METOJ MO3HAHUS,
€ro BO3MOXXHOCTH W TPAHUIBI MPUMEHUMOCTH. EJIMHCTBO 3aKOHOB IPUPOJBI M COCTaBa



BewecTBa Bo Beenennoil. OTKpbITUS B (PU3KMKE — OCHOBA MPOTpecca B TEXHUKE U TEXHOJIOTUU
IIPOU3BOJCTBA.

1. Mexanuka

KunemaTruka. Mexannueckoe nsuxkenue. Cucrema orcuera. Tpaektopusi ABwkeHuA. [1yTh.
ITepememienne. PaBHOMepHOE mpsAMoMHEHOEe aBMkeHUE. CKOpOoCcTh. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JBW)KEHHUS. 3aKOH CIIOXKEHHS cKopocteil. CpenHsis CKOpPOCTh IpHU
HEPAaBHOMEPHOM JBUXKCHUU. MTIHOBEHHAss CKOpPOCTb. PaBHOYCKOPEHHOE MPSMOJIMHEWHOE
nBuxeHue. Yckopenue. CBoOOOAHOE MaJieHUE Tell.
JAunamuka. Macca u cuna. B3zaumopeiictBue Ten. 3akoHbl AuHaMuKU. CWIIBI B TIPUPOJE.
3aKOH BCEMUPHOTO TATOTCHUS.
3aKkoHBI COXpaHeHHsI B MexaHuke. lmmnynbc Tena. 3akOH COXpAaHEHUS MMITYJIbCA.
PeaktuBHOe nBHKeHME. Mexanudeckas paboTta. MomHOCTh. MexaHudeckash SHEprusi.
Kunernueckas aneprusi. Kunernueckas sHeprus u padota. [loreHimanpHas sHeprusi.
JlemoHcTpanuu
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO JBUKCHUS.
Buabsl MexaHM4EeCKOro JBUXKEHUA.
HNuepTHOCTSH TEII.
3aBUCHMOCTh YCKOPEHHUS TE€Ja OT €r0 MacChl U CUJIbI, JEHUCTBYIOIIEH Ha Teno. PaBeHCTBO U
IIPOTUBOIIOJI0KHOCTh HAIIPABJIEHUs CUJI ACMCTBUS U POTUBOAECHUCTBUA. HEeBeCOMOCTS.
PeakTrBHOE IBHKEHUE, MOJEIIb PAKETHI.
W3meHeHue sHepruy Npy COBEPIICHUH pabOTHI.
CBoOOHBIC U BEIHYKJICHHBIC KOJICOAHMS.
IIpakTH4yeckue 3aHATHS.

- MccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT BECA TEIIA.

2.0CHOBBI MOJIEKYJISIPHOI (PM3MKH U TEPMOAUHAMUKHU
Moaekyasipuas ¢uzuka. AToOMUCTHYECKas Teopus CTpoeHMs BemlecTBa. HaOmronenus u
OMBITHI, MOJTBEPKAAOIIME ATOMHO-MOJIEKYJISIPHOE CTPOCHHUE BelecTBa. Macchl U pa3Mepbl
MOJIEKYJ. TernnoBoe ABMXKEHHE 4acTHIl BeliecTBa. bpoyHoBCkoe aABMxkeHHE. MaeanbHbIi ras.
Temneparypa Kak Mepa CpelHEM KHUHETHUYECKOM SHEPruH YacTHIl. YPABHEHUE COCTOSTHUS
ujaeanpHOro rasza. Mogenbs KuAKOCTH. [lOBEpXHOCTHOE HATSHKEHHME M CMayHhBaHME.
Kpucrammmyeckue u amopgHbIe BEIecTBa.
Tepmoaunamuka. BuyTtpennss sHeprus. Pabota u TemmooTaadya Kak CoOCOObI M3MEHEHUS
BHYTPEHHEW »SHepruu. llepBeiii 3aKOH TEepMOAWHAMUKH. TEIJIOBbIE MAIIMHBI W UX
NIPUMECHEHHE.
JlemoHcTpanumn



JIBukeHrne OpOYHOBCKUX YaCTHUL.

Huddyzus.

SIBiIeHYUS IOBEPXHOCTHOI'O HATSKEHUS U CMAYUBaHMUS.
Kpucramibl, amopdHbIe BEIIECTBA, )KUIKOKPUCTAIUTMUECKHUE Tela.
W3MmeHeHre BHYTPEHHEN SHEPTUHU TEN NMPU COBEPILIEHUH PAOOTHI.
IIpakTHyeckue 3aHATHSA.

- OnpeeneHre Maccsl aTOMOB M KOJIMYECTBA BELIECTBA B TEIIE.

3. OCHOBBI J1eKTPOANHAMHUKH

uieKkTpocTaTuKa. B3anmoelicTBue 3apsoKeHHBIX TE. DIEKTPUUECKUI 3apsia. 3aKoH
COXpPAHEHUS NEKTPUUECKOro 3apsiaa. 3akoH KynoHa. DJIeKTpoCTaTUYECKOE MoJie, €T
OCHOBHBI€ XapaKTEPUCTUKH U CBSI3b MEKY HUMH.
IMocTossHHbII TOK. [ToCTOSIHHBIN 5IeKTpUUecKuid TOK. Cuia ToKa, HanpsiKEHUE,
AIEKTPUYECKOE CONMPOTUBIECHUE. 3aKOH OMa /I y4acTKa 3JIEKTPUYECKOM 1ETH.
MarauTtHoe noJie. MarouTHOE T0JI€ U €r0 OCHOBHBIE XapaKTepUCTUKH. JlelicTBrE
MAarHMUTHOTO MOJIs Ha TPOBOJAHUK C TOKOM. 3aKOH AMIiepa. DJIEKTpOIBUraTeNb. SIBIeHNE
AJEKTPOMArHUTHOW UHAYKIIVH.
JleMoHCTpamumn
DJeKTpu3anus Ted.
B3aumopeiicTBre 3apssKEHHBIX TEII.
HarpeBanue npoBOJHUKOB C TOKOM.
OnbIT DpcTena.
B3aumMonenicTBre TPOBOIHUKOB C TOKOM.
JlericTBME MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
Pabota snexTpoaBuraTens.
SIBneHHE 3IEKTPOMArHUTHON UHAYKIIUH.
IIpakTH4eckoe 3aHsTHE.
He npenycmotpeno

4. MexaHuuyecKHe KoJ1e0aHus U BOJIHBI.
CBoOoanble konedanus. [lepuon, yactora u aMmruTyaa Koinebanuii. ['lapMoHnyeckue

KoJieOaHus1. MexaHn4ecKre BOJHBI M UX BH/IBI. 3BYKOBI>IC BOJIHBI. YHBTpaSBYKOBLIe BOJIHBI.

VYapTpa3ByK U €ro UCHOJb30BaHUE B MEAULIMHE U TEXHHUKE.
DJIEKTPOMATHUTHBIE KOJIeOaHUsI M BOJIHBI. CBOOOIHBIC AIIEKTPOMArHUTHBIE KOJICOaHNS.

KonebarenbHblil KOHTYp. DJIEKTPOMAarHUTHOE MOJE. DIEKTPOMarHuTHbIE BOJIHBI. CKOPOCTh

AJEKTPOMATHUTHBIX BOJIH.
CgeroBble BOJIHBI. PazBuTre npencTaBieHu O MPUPOAE CBETA. 3aKOHBI OTPAXKEHUS U
npenomMieHus cBeta. JIunszpl. @opmyiia TOHKOW JIMH3BI.

JlemoHcTpanuun

Konebanust MaTeMaTuueCcKoro u npy>kMHHOTO MasiTHUKOB.



PaGota anexrporeneparopa.

W3nydeHne u npueM 3JIeKTPOMAarHUTHBIX BOJH.
Pannocssse.

Pasnoxxenue Oenoro certa.

OnTuueckue npudopsl.

IIpakTHyeckue 3aHATHSA.

- 3ydeHue 3aBUCMMOCTHU NEepUOJia KoJeOaHU HUTSIHOTO (MJIU MIPY>KMHHOTO) MasgTHUKA OT
JUTMHBI HUTH (WUJIX MacChl Tpy3a).
- OnpeneneHne nokasaresis NpeoMIIEHUs BEIIECTBA

5. D1eMeHThbI KBAHTOBOM (PU3UKHU
KBanrtoBbie cBoiicTBa cBeTa. KBanToBas runoresa [Inanka. @oTosnekTpuyecKuit
addexr. Pusuka aroma. Mojenu crpoenus aroma. OnbwiT Pesepdopaa.
du3uKa aTOMHOIO siipa M dJIeMeHTAPHBIX YacTull. COCTaB M CTPOCHUE ATOMHOTO sipa.
PannoakTuBHOCTH. PainOaKTUBHBIC U3JTYYCHHUS U UX BO3/ICHCTBUE HA KUBBIC OPTaHU3MBI.
JlemoHcTpanuun
DOTORJIEMEHT.
N3nyuenue nasepa.
JIuHelyaTeie CIEKTPBI PA3JIMYHBIX BELIECTB.
CueTynk HOHU3UPYIOLINX U3ITYYEHUN.
Bcenennas u ee 3BOIOLMS
Ctpoenue u pazButue BeeneHHOM.
Monaens pacmupstomeics BeeneHnon.
[Tpoucxoxnenre CoJHEUHON CUCTEMBI.
CoBpemenHas (pusudeckas KapTuHa MUpa.
IIpakTHyeckue 3aHATHS
He npenycmotpeno.

Paznen 2. XUMUASA
OBIIASA N HEOPTAHUYECKAS XUMUSA
BBenenue
XuMH4ecKas KapTUHAa MHUpPA KaK COCTaBHAs 4aCTh €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.
Ponb XxuMuu B )KU3HU COBPEMEHHOTO 00IIIECTBA.
[Tpumenenne JOCTIKEHUN COBPEMEHHON XMMHUHU B TyMaHUTApHOU chepe NesaTenTbHOCTH
oOwiecTBa.

OCHOBHbIE TOHATHA U 3AKOHbI XUMHUH
[Ipeamer xumuu. BemectBo. AToM. Monekyna. XuMUUYECKU 3JeMEHT U (POpMBI €ero
cyuiecTBoBaHHus. [IpoCThIE U CIIOXKHBIE BEIIECTBA.



JdemoHcTpanuun

HabGop moneneit aToMOB U MOJIEKYI.

N3mepenue BemecTBa. OCHOBHBIE 3aKOHBI XMMUH. Macca aTOMOB U MOJIEKYJI.

OTHOCUTENBHBIE aTOMHAsA U MOJIeKyJsipHas Macchl. KonnuecTBo Beniectsa. [locTossHHas
ABoraapo. MonsipHas macca. 3akoH ABoraapo. MoJisipHblii 00beM ra3oB.

KonmnuecTBeHHbIE HW3MEHEHMS B XHMHMHM KaK YacTHBIM CiIydall 3aKOHOB IIEpexoa
KOJIMYECTBEHHBIX M3MEHECHMI B KaueCTBEHHbIE. MIUIIOCTpanuy 3aKOHAa COXPAHEHUS MAcCChI
BEILIECTBA.

IIpakTHyeckue 3aHATHS

He npenycmotpeno.

HHepuoauvecknii 3aK0H
u Ilepuoanyeckas cucrema xumMudyeckux 3jeMeHroB /[. U. MenneineeBa

OtkpseiTue Ilepuogunueckoro 3akoHa. Ilepuoauueckas cucteMa XMMHUYECKHUX DJIEMEHTOB
J1. 1. Menpaeneena.

3nauenue I[lepuoanueckoro 3axkoHa u [leproandeckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa aJisi pa3BUTHS HAYKU M TIOHUMaHUA XUMUYECKON KapTUHBI MUPA.

JdeMoHcTpanus

Paznuunasie  ¢gopmbl  Ileproguueckoit cucremMbl XuMuueckux anemeHtoB JI. U.
Mennemneena.

CTtpoenue BenecTBa

KoBasienTHast cBs3b: HemossipHas W noyisipHasd. MoHHas cBsA3b. KaTMOHBI M aHHOHBI.
Merannuueckas cBA3b. BomopoaHas CBA3b.

JdeMoHcTpanus

OO6pas31pl BEeIMIEeCTB M MaTEPUAIOB C PA3IMYHBIMU TUITAMH XUMHUYECKOU CBSI3H.

Boaa. PactBopsl

Bona B mpupone, ObITy, TEXHHMKE M Ha MPOU3BOJCTBE. DU3MUECKHEC M XHUMHUUYCCKHUE
cBoiicTBa BOoJibl. OnpecHEHUE BOJIbl. ATperaTHbIE COCTOSTHUSI BOABI U €€ MePeXObl U3 OJHOTO
arperaTHoro COCTOSIHUS B JPYTOE€.

JdemoHncTpanus

DU3UYECKUE CBOMCTBA BOJIbI: MOBEPXHOCTHOE HATSIKECHUE, CMAaYNBaHUE.

Xumuyeckure peakuuu. [loHATHE 0 XUMHYECKOW peakuu. THUIbl XUMUYECKUX PEAKIIUM.
CKopocTh peakiuu 1 (HaKToOpbl, OT KOTOPHIX OHA 3aBHUCHT.

JemoHcTpanus

XUMHYECKUE PEAKIMU C BBIJICJICHUEM TETJIOTHI.

HeopraaneCKne COCANMHCHUA



Knaccupuxkanuss HeopraHm4ecKux COeAMHEHMH M UX cBOicTBA. OKCHUIIBI, KHCIOTHI,
OCHOBAHUS, COJIH.

IonsiTue o ruaposuse coJeir. Cpena BOJAHBIX PACTBOPOB COJICH: KUCTasl, HEUTpaabHas,
mesiounass. Bogopoaneii nokasarens pH pactsopa.

MeTtasibl. O0ume puznyeckre 1 XMMUYEeCKUe CBOMCTBAa METAJUIOB.

Hemeranabl. OOmas xapakTepuCTHKa IJIABHBIX MOATPYII HEMETAJIOB HAa IpHUMEpe
raJOreHOB.

Baxuenmune coeiuHEHHs METaUIOB U HEMETAUIOB B IPUPOJAE U XO3SHMCTBEHHOU
NEeATEIbHOCTU YEIOBEKA.

JdemoHcTpanuun

B3aumoneiicTBie MeTaysioB C HeMeTaulaMH (LIMHKa C CEpoil, alloMUHUS C HOIIOM),
pacTBOpaMu KUCJIOT U IIEJTOYEH.

['openue metanioB (MHKA, Kelle3a, Maruus) B Kuciopoje. B3anmoaeicTerue a30THOM U
KOHLIEHTPUPOBAHHOW CEPHOM KUCJIOT C MEIBIO.

BoccranoBuTEIBHBIE CBOMCTBA METAJIIOB.

IIpakTuyeckue 3ansatuss Onpenenenue pH pactBopa coneil. BzaumopeicTBre
METaJUIOB C pACTBOPAMH KHCIIOT U COJIEH.

OPI'AHNYECKASA XUMUSA
Opranuveckue coeJHHEHMSI

OcCHOBHbBIE  TOJIOKEHHS] TEOPUH  CTPOEHUS  OPraHUYeCKHMX  COeJUHEHMIH.
MHoroo0pa3ue opranudeckux coeaunenuii. [lonsTue nzomepun.

YrieBoaopoasl. [Ipenenbubie U HENPEJECIbHBIE  YIJIEBOJAOPOJBI. Peaxkmus
nonuMepuzanuu. [lpupogHble HCTOYHMKHM YIJIEBOJOPOAOB. YTJIEBOJOPOJbl KaK OCHOBA
MEXTyHAPOIHOTO COTPYAHUYECTBA U BAXKHEHIITNN NCTOYHUK (popMupoBaHus Orokera PO.

Kuciopoaconep:kammue OpPraHuvecKue BellecTBA. [IpencraBurenu
KUCIIOPOACOJICpKAIUX OPraHUYECKUX COEAUHEHHM: METWIOBBIM W ATHJIOBBIA CIUPTHI,
TIIALEPUH, YKCYCHAst KUCIOTA. JKUPBI KaK CIOKHBIC (DUPHI.

YTrneBoabl: II0K03a, KpaxMall, LEeJUTI0I03a.

A3o0Tcoaep:Kaliue OpPraHuYecKue coeJIMHeHusl. AMWHBI, AMHUHOKHCIIOTBHI, OCJIKH.
Ctpoenne u Ononorndeckas GyHKINS OSITKOB.

JdemoncTpanumn

[lonyyeHune »ThiIeHAa W €ro B3aMMOJECWCTBHE C PACTBOPOM II€pMaHraHara Kajwus,
OpOMHO¥ BOJIOMN.

KauecTBeHHast peakiys Ha TJIULEPUH.

IIBeTHBIC peakiinu OCIKOB.



Ilmactmacesl u BosiokHA. [loHATHE O IUTacTMaccax W XUMHYECKMX BOJOKHAX.
HarypanbHple, CUHTETMYECKHE M HMCKYCCTBEHHBIE BOJIOKHA. [IpuMeHeHME nOIMMEpPOB B
IIPUKJIAJTHOM U KJIACCUYECKOM M300pa3UTEIBHOM UCKYCCTBE.

JdemoHcTpanus

Pa3nuunble BUABI INIACTMACC U BOJIOKOH.

XHUMHS U )KU3Hb

XUMHSL M OpPraHu3M 4YellOBeKa. XHWMHUYECKUE DJIEMEHTbl B OPraHU3ME 4YEJIOBEKA.
Opranudeckue u HeopraHuyeckue BemecTBa. (OCHOBHBIE KU3HEHHO HEO0OXOIUMBIE
coeIMHEHUs: OCJIKHU, YTIIEBOIbI, dKUPbI, BATAMHUHBI. YTJEBOJbI — TJIABHBIN UCTOYHUK IHEPTUU
opranusma. PoJib :kupoB B opranu3me. X0JIECTEPHUH U €0 POJIb B 340POBbE YETIOBEKA.

MuHepalnbHbIe BEIIeCTBA B MPOJYKTaX MUTaHUs, MUIIEeBbIe J00aBKku. COamaHCUPOBAHHOE
MATaHHE.

Xumusi B ObiTy. Boma. KauectBo Bojabl. Motomue u uucTsnme cpeacrsa. lIpasumia
0e3omacHoi paboTHI CO CPEJACTBAMU OBITOBOM XUMHHU.

Pasznen 3. BUOJIOT'USA
buosornss — COBOKYIMHOCTH HAYK O KUBOU MPHUPOIeE.
MeToabl HAYYHOTr 0 MO3HAHKUS B OMOJIOTHH

XKupas npupoma kak OOBEKT HU3y4eHHs OuOJOrHH. METOoIbl HMCCIENOBaHUs >KUBOU
npupoabl B Ouosioruu. OmpejeneHure X U3HU (C MPUBICYCHUEM MaTepuaja U3 pas/iesioB
(GU3UKY U XUMHH). Y POBHH OpPTaHU3AIUN KU3HU.

JdeMoHCcTpamuun

YPpOBHM OpraHu3aluy KU3HHU.

MeTobl T03HAHUS )KUBOU TTPUPO/IBI.

Kaerka

Uctopust uzyuenus kietku. OCHOBHBIE TMOJIOKEHHMS KJI€TOUYHOM Teopuu. Kierka —
CTPYKTYPHO-(DYHKIIMOHATbHAs (JIEMEHTAapHAs) €UHUIIA )KU3HU.

Crpoenue kinetku. [IpokapuoTbl W 3>yKapuOThl — HUBIIME W BBICIIME KIETOYHBIE
opranu3mMbl. OCHOBHbIE CTPYKTYpPHbIE KOMIIOHEHTBI KJIETKH 3yKapuoT. KierouHoe siapo.
OyHKIMS sAapa: XpaHEHWE, BOCIPOM3BEACHUE W TIEpenada HacJleJICTBEHHOW WH(opmaiuy,
PETYISIINS XUMUYECKON aKTUBHOCTHU KIIeTKH. CTpyKTypa U QYHKIIMA XPOMOCOM. AyTOCOMBI U
MTOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HauYeHHE XUMHUUYECKHMX 3JIEMEHTOB. Heopranumueckue BemiecTBa B
COCTaBe KJIETKHU. POJIb BOJIBI KaKk pacTBOPUTENSL U OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEHN CpeJibl
OpraHuW3MOB. YTIIEBOAbI U Junuabl B kKieTtke. Ctpyktypa u Ouosorundeckue Qyskuuu 20
0enkoB. CTpoeHre HYKIIEOTUI0B U cTpyKTypa noiunykieotuanbix neneid [JHK u PHK, ATO.



Bupycet u Oakrepuodaru. HekinetrouHoe CTpoeHHE, JKM3HEHHBIM LHUKI U €ro
3aBUCUMOCTb OT KJETOYHBIX (QopM Ku3HU. Bupycsl — B030yauTenn HWHQPEKIIMOHHBIX
3a0oneBaHuil; TNOHATHE 00 OHKOBUpycax. Bupyc ummyHoneduiura uenoeka (BUY).
[Ipodunaxktrka BUY-undexumn.

JdemoHcTpanuun

CtpoeHne MOJIEeKyIIbl OelKa.

Crpoenue monexkynsl JJHK.

CTpoeHue KIETKH.

CtpoeHue KJIETOK MPOKAPUOT U FYKAPHOT.

Ctpoenue Bupyca.

IIpakTHyeckue 3aHATHS

HaGmionenne KIeTOK pacTeHU U IKUBOTHBIX T1OJ] MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOMpenapaTax U UxX OlMHCaHHe.

Opranusm

Opranuszm — eauHoe nenoe. MHOrooOpasue OpraHu3MoB.

OOMeH BeIIeCTBOM M DHEpPrUeil C OKpyXkarouled cpelodl Kak HeoOXOJuMOE YCIOBHUE
CYILIECTBOBAHUS KUBBIX CHUCTEM.

CrocoOHOCTh K CaMOBOCIPOM3BE/IEHUIO — OJHAa U3 OCHOBHBIX OCOOEHHOCTEH JKHBBIX
opraHu3MoB. JleieHne KJIETKM — OCHOBAa pPOCTAa, Pa3BUTUS W Pa3MHOKEHHUS OpPraHU3MOB.
becnionoe pasmuoxkenue. [lonoBoii mpoiiecc u mosjaoBoe pasMHoxkeHue. OTI0g0TBOPEHHUE, €ro
OMOJOTrNYeCcKoe 3HaYCHUE.

[TonssiTue 00 WHOWBUAYaJbHOM (OHTOTE€HE3), ASMOpHOHAIBLHOM (dMOpHOreHe3) U
MOCTAIMOPUOHANIBHOM pa3BUTHH. VHIMBUIAyaTbHOE pPa3BUTHE YEIOBEKAa M €r0 BO3MOXKHBIC
HapYIICHUS.

OO0mme mpencraBieHUss O HACIEICTBEHHOCTH W HM3MEHYUBOCTH. [ eHeTmueckas
TEPMUHOJIOTHSI U CUMBOJIMKA. 3aKOHOMEPHOCTU HacienoBaHusa. HaciegoBaHue NMpU3HAKOB y
yenoBeka. [lonoBeie xpomocombl. ClLemIeHHOE € TOJIOM HaclieqoBaHue. HaciencTBeHHbIE
0OJIe3HN YeNOBEKa, MX MPUYUHBI U npoduiakTuka. CoBpeMEHHBIE MPEACTABICHUS O TeHE U
TrE€HOME.

['eneTnueckue 3akoHOMEpHOCTH M3MeHYMBOCTU. Kimaccudukanus ¢dopM M3MEHUYUBOCTH.
BnusiHue MyTareHoB Ha OpraHu3M YeJIOBeKa.

[Ipeamer, 3agaum W METONbI ceNeKIUU. ['eHeTHYecKue 3aKOHOMEPHOCTH CEJICKIUU.
VYyenne H.M. BaBuoBa o nieHTpax MHOTOOOpa3usi U MPOUCXOKACHUS KYJIbTyPHBIX PACTCHUHN.
buorexHomnorus, ee 1OCTUKEHUS, IEPCIEKTUBBI Pa3BUTHSI.

JdemoHcTpanumn

OOMeH BelIecTB U MPEBPALICHUS SHEPTUHU B KIETKE.

Jlenenue kieTku (MUTO3, MEH03).

Cnoco06b1 6ecroyioro pa3MHOXKEHUSI.



Onnon0TBOpEHUE Y paCTEHUN U KUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OPraHU3MA.

HacnenctBennsie 6071€3HM YeIOBEKA.

Bnusiaue ankoronvsma, HApKOMaHUU, KYPEHHUS Ha HACJIEACTBEHHOCTb.

Myranuu.

MoaudukanuoHHass U3MEHUUBOCTb.

eHTpbl MHOTOOOPA3US U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHUI.

HckyccTBeHHBIN 0TOOD.

UccaenoBanus B 001acT OMOTEXHOIOTUH.

IIpakTHyeckue 3aHATHS

Perienne rreMeHTapHBIX TEHETUUYECKUX 3a]1a4.

Bunx

OBOJIIOIIMOHHAS TEOpPUST U €€ POJb B (POPMHUPOBAHMHU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTWHBI Mupa. Bun, ero kputepun. [lomymsiius kak CTpyKTypHas €AUHUIIA BUJIA U
somonnu. CuHteTndeckas Tteopus sBosonuu (CTD). JIBwxkyiiue CUibl SBOJIOINUU B
cootBetrcTBUM ¢ CTD.

Pesynbratel 3Bomonuu. CoxpaHeHre MHOrooOpas3usi BUAOB KaK OCHOBA yYCTOMYHUBOTO
pazButusi Ouocheprl. IlpuunHBl BbBIMHpaHUs BHIIOB. buonorumdeckuit mporpecc W
OMOJIOTUYECKUI perpecc.

I'unoTe3bl MPOMCXOXKAECHUS JKU3HU. YCIOXKHEHUE JKUBBIX OPraHU3MOB Ha 3eMiie B
IpOLIECCE DBOJIIOIMU. AHTPONOT€HE3 M €ro 3aKOHOMEpHOCTH. JlokaszaTenbCcTBa pOJACTBA
YeJloBeKa C MJIICKOIUTAIOMIMMH JKUBOTHBIMU. OKOJOTUYECKHE (PAKTOpbl aHTPOIOreHe3a:
YCJIOKHEHUE MOMYJSIHMOHHON CTPYKTYphl BUJA, U3TOTOBJICHHE OPYAUN TpyAa, NMEpPEXo] OT
pacTUTENBHOIO K CMEUIAHHOMY THIY [HTAaHWS, UCHOJb30BaHue OrHsA. [losiBneHue
MBICITUTENBHON NEATENIBHOCTH W YJICHOpa3AelbHOW peud. [IpoucxokIeHHe YenoBEYECKHX
pac.

JdemoHcTpanuu

Kpurepun Buna.

[Monynsinust — CTpyKTypHas €IMHUIA BUJIA, €IMHUIA YBOIIOLUU.

JIBHoKyIIIHE CUIIbI HBOIIOLU Y.

BoznnkHOBeHHE 1 MHOTO00Opa3ue MPUCIOCOOIEHUN y OpTaHU3MOB.

Penkue u ncuesaromye BUIbL.

JIBHoKyIIIME CUJIbI aHTPOIIOTEHE3A.

[IpoucxoxkaeHue yeaoBeKa U YeJIOBEUECKUX pac.

IIpakTuyeckue 3aHATHS

AHanu3 1 OlIeHKa Pa3IMYHbIX TUIIOTE3 MTPOUCXOKICHHUS )KU3HU.

AHanu3 1 OlICHKA Pa3IMYHbIX TUIOTE3 MPOUCXOKICHUS YeIOBEKa.

IKOCUCTEMBI



[IpenveTr W 3agadu DKOJOTHHU: ydYeHHE OO0 OKOIOTMYECKUX (HaKTOpax, yUeHHEe O
coO0IIIeCTBaX OPraHU3MOB, YUeHue o onocdepe.

Okonioruyeckue  (QakTophl, OCOOCHHOCTH WX  BO3ACHCTBUSA.  DKOJIOrMYecKas
xapakTepucTuka Buaa. [lonstie 06 skonoruueckux cucremax. Llemn muranus, Tpoduueckue
YPOBHU. bHOreoneHo3 kak 3K0cucTema.

buocdepa — rnobanpHas sxocuctema. Yuenue B. W. Bepnajackoro o 6uocdepe. Ponb
KUBBIX OpPraHu3MoB B Omocdepe. bumomacca. buomornyeckuii KpyroBopoT (Ha mpumepe
Kpyroopora yriaepoga). OCHOBHbIE HallpaBJIEHUS BO3JEUCTBHs ueloBeKa Ha Ouocdepy.
Tpanchopmarusi eCTECTBEHHBIX OJKOJOTHYECKHX cucTteM. OCOOEHHOCTH arpodKOCHCTEM
(arporieH030B).

JdemoHcTpanumn

Okonornueckre (HakTophl U UX BIUSHUE HA OPTaHU3MBI.

MeXBHIOBBIC OTHOIICHHS : TAPA3UTU3M, XUITHUIECTBO, KOHKYPEHIIHSI, CHMOMO3.

SIpyCHOCTB paCTUTEILHOTO COOOIIECTBA.

KpyroBopor yriaepona B 6uocdepe. 3anoBenHUKH 1 3aKka3HUKK Poccuu.

IIpakTHyeckue 3aHATHS

He npenycmotpeno.

ITPUMEPHBIE TEMbBI PEGEPATOB (IOKJIAOB), UHANBU /Y AJIBHBIX
ITPOEKTOB

* Marepusi, Gopmbl ee ABUKESHHS U CYIIIECTBOBAHUS.

* [lepBblii pycckuii akanemuk M. B. JIomoHOCOB.

* lickyccTBO U mpoLecc MO3HAHUS.

* @u3uKa U My3bIKaJIbHOE UCKYCCTBO.

* [[BeTOMy3bIKa.

* ®u3uKa B COBPEMEHHOM IIUPKE.

* OU3NYECKUE METOABI UCCIEIOBAHUS NAMSITHUKOB UCTOPHUM, APXUTEKTYpPbl U MIPOU3BEICHUN
CKYCCTBaA.

* HayuHo-TexHUYECKHl porpecc U mpoOaeMbl IKOJIOTHUH.

* bHOTEXHOJIOT U K T€HHAasA UHXKEHEepHsl — TexHosornu X XI Beka.

* HanoTexHoJIOTHSI Kak MPUOPUTETHOE HANPABICHUE Pa3BUTHS HAYKHM W NPOU3BOACTBA B
occuiickor deneparuu.

* OxpaHa OKpYKarolen cpeabl OT XUMHUYECKOTO 3arpsI3HEHUS.



* PacTBOpBI BOKpPYT Hac.

* YCcTpaHeHHUe )KECTKOCTH BOJBI HA TPOMBIIIJICHHBIX IPEANPUATHUIX.

* lcToprs BOBHUKHOBEHHS U PA3BUTHUS OPTaHUYECKON XUMUU.

* YIJI€BOBI U UX POJIb B KUBOU NPUPOJE.

* J)Kupbl Kak NpOAYKT NUTAHUSA U XUMHYECKOE ChIPhE.

* HexBaTka npoa0BOJBCTBUS Kak IJ1o0anbHas mpobiiemMa 4eJoBeuecTBa U MyTH €€ pelIeHus.

* CpencTBa rUrMEHbl HA OCHOBE KHUCIIOPOICOAEPKAIINX OPTAHNYECKUX COEUHEH M.

* CHHTETHYECKHE MOIOIIINE CPENICTBA: JOCTOMHCTBA U HETOCTATKH.

* Jlepuur Oenka B MUIIEBBIX MPOAYKTaX MU €ro MNPEOJOJIEHHE B paMKax riIo0anbHON
POJIOBOJILCTBEHHOM MPOrPaAMMBI.

* B. W. BepHajckuii u ero yuenue o o6uocdepe.

* licTopus u pa3BuTHE 3HaHUM O KIIETKE.

* Okpy»Karolas 4eJoBeka cpejia U €€ KOMIOHEHTHI: Pa3INYHbIE B3Il HA OHY MPOoOIeMy.

* [Tonynanus Kak e1uHUIa OMOJIOTHYECKOU SBOTIOIUH.

* [Tomynsiums Kak 3KOJ0ruyecKas eIMHUILIA.

* CoBpeMEeHHbIE B3TJISIbI HA OMOJIOTMYECKYI0 3BOJIOLHIO.

* CoBpEMEHHBIE B3IJISIAbl HA IPOUCXO0K/ICHUE YEIOBEKA: CTOJKHOBEHNE MHEHUM.

* COBpEMEHHBIE METO/IbI UCCIEA0BAHUS KIETKHU.

* Cpenbl OOMTaHUsI OPTaHU3MOB: IPUYUHBI Pa3HOOOpa3Us.

TEMATHYECKOE IINTAHUPOBAHHUE

HaunmenoBanue paszgena KommgecTBO yacos
MakCHUMallb- | CaMOCTOs- o0s13aTenbHAs Ay JUTOPHAS
Has TeNbHas ydeOHasi Harpys3ka, B T.4.:
yaeOHas yaeOHas BCET'0 3aHs- nab. U mpax.
Harpyska pabota THI 3aHSITUI
Pasznea 1. duszuka 102 34 68 4
Bsenenne
Tema 1.1. Mexanuka 15 5 10 1
Tema 1.2. OcHOBBI MOJIEKYISIPHON (PU3UKH 24 8 16 1
Y TEPMOJAMHAMUKH.
Tewma 1.3. OCHOBBI 3E€KTPOAMHAMUKH. 21 7 14 -
Tema 1.4. Kosiebanus 1 BOJIHEL 27 9 18 2
Tema 1.5. DaeMeHThI KBaHTOBOH (pU3UKH 12 4 8 -
Tema 1.6. BcenmenHast u ee 3BOJIIOLMA 3 1 2 -
Paznen 2. Xumusn 57 19 38 1
Bsenenue 3 1 2 -
Tema 2.1. OOmiast 1 HeopraHuyeckas 24 8 16 1




XUMUS
Tewma 2.2. Opranuueckasi XuMust 21 7 14 -
Tewma 2.3. XumMus u Ku3Hb 3 1 2 -
Tema 2.4. XuMmusi 1 OpraHusM 4esioBeka 3 1 2 -
Tema 2.5. Xumus B ObITY 3 1 2 -
Paznen 3. Buosnorus 57 19 38 3
Tema 3.1. buosorus — coBOKYIHOCTb 3 1 2 -
HAYK O KMBOU mpupoje. Metobl

HAyYHOTO TIO3HAHUS B OMOJIOTUH

Tewma 3.2. Knetka 12 4 8 1
Tewma 3.3. Opraausm 16 6 10 1
Tema 3.4. Bun 12 4 8 1
Tema 3.5. DxocucreMsl 12 4 8 -
JlndpdepenunpoBaHHbIN 3a4eT 2 - 2 -
Hroro 216 72 144 8

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJbHOCTH

CTYAEHTOB
Coneprxanue XapakTepUCTHKa OCHOBHBIX BHJIOB JICATEILHOCTH CTYJICHTOB
00y4eHUS (Ha ypoBHE y4eOHBIX JCHUCTBUI)
OU3UKA
Beenenue Pa3Butne crmocoOHOCTEH SICHO ¥ TOYHO U3JIaraTh CBOM MBICIIH, JIOTUYCCKH

000CHOBBIBATh CBOIO TOUKY 3pEHUS, BOCIPUHUMATD U aHATU3UPOBATH MHEHHS
co0OeceTHUKOB, MMPU3HABAs IPABO JAPYroro YeIoBeKa Ha MHOE MHEHUE.
[IpuBeaeHre MPUMEPOB BIUSHUS OTKPHITUI B (U3UKE HA TIPOTPECC B TEXHUKE
Y TEXHOJIOTUH MTPOU3BOJICTBA

Mexannka

Kunemaruka O3HaKOMJIEHHE CO CIIOCOOAMU OIUCAHUS MEXAHHYECKOTO ABMKEHHUS,
OCHOBHOM 3ajaueil MeXaHUKHU.

N3ydeHne oCHOBHBIX (DU3MUECKUX BEIUYUH KHHEMATHKU: TIEpEeMEIICHHUS,
CKOpPOCTH, YCKOPEHHS.

HaGnronenrue 0THOCUTENHLHOCTH MEXAHHYECKOTO ABMKEHHUS.
DopMyIMpPOBAHUE 3aKOHA CIIOKEHUSI CKOPOCTEMN.

HccnenoBanue paBHOYCKOPEHHOTO MIPSIMOJIMHEHHOTO ABM)KEHUS (HA TIpUMeEpe
CBOOOJHOTO MAICHUS T€J) U PABHOMEPHOTO JIBIKEHUS TEJla IO OKPYKHOCTH.
[ToHumanue cMbICIIa OCHOBHBIX (PM3NYECKUX BETTUUMH, XapaKTePU3YIOIIUX




PAaBHOMEPHOC ABHUKCHHUC TCJIA 110 OKPYXKHOCTHU

JnHamuka

[Torumanwue cMbIcia TakuX (PU3MIECKUX MOJIENIeH, KaKk MaTepralibHas TOUKa,
WHEepIMaabHas CUCTEMa OTCYETA.

W3mepenune macchl Tena pa3IudHbIMU criocobamu. M3mepenue cui
B3aMMOJICICTBUA TeJ. Briuncnenre 3HaueHUsI YCKOPEHUS T 10 U3BECTHBIM
3HAYCHHSIM JCHCTBYIOIINX CUJI M MAcCC Tel.

YMeHue paznuuaTh CHITY TSDKECTH U Bec Tesa. OObsiCHEHUE U PUBEICHNE
MIPUMEPOB SIBJICHUS HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX MOHATHIA, (GOPMYJ M 3aKOHOB IMHAMUKHU K PEIICHUIO
3aza4

3aKOHEBI
COXPaHCHUS B
MEXaHUKE

OObscHEHNE PEeaKTUBHOTO JBUKEHHSI HA OCHOBE 3aKOHA COXPaHEHUs
nMIynbca. [[puMeHeHne 3aKk0Ha COXpaHEeHUs UMITYJIbCa JIJIsl BBIYUCIICHUS
M3MEHEHNUH CKOPOCTEH TeJl IPU UX B3aUMOAECUCTBUSIX.

Boruncnenue paboThl CUT M H3MEHEHNS KUHETUYECKOM SHEpruu Tena.
Brluncnenne noTeHIMAIbHOW SHEPTUH TEJl B TPABUTALIMOHHOM IIOJIE.
XapakTepucTUKa MPOU3BOIUTEIBHOCTH MAIIMH U IBUTaTeIe ¢
HCIIOJIb30BAHUEM MOHATHS MOIIHOCTH

OCHOBBI MOJIEKYJIIPHOUM (PU3UKU U TEPMOIUHAMUKU

MonexynsapHas
¢buzuka

DopMyTUPOBaHNE OCHOBHBIX MOJOKEHUN MOJIEKYISIPHO- KHHETUYECKOM
TeOpHH. BeIMOTHEHNE YKCIIEPUMEHTOB, CITY)KAIINX 000CHOBAaHHEM
MOJIEKYJIIPHO-KMHETHYECKOM Teopuu. Habmonenne 6poyHOBCKOTO
JBYDKCHUSI U SIBICHUS TUPDY3UH.

Onpenenenre napaMeTpoB BELIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBAHUU YPaBHEHMsI COCTOSIHUS UJI€aIbHOTO Tra3a. [IpencraBinenue B Buze
rpaduka U30XOpHOTO, U300apHOTO U U30TEPMHUUECKOTO IPOIECCOB.
Brluucnenue cpeHel KHHETUYECKOM SHEPTUU TEIUIOBOIO JIBUKEHUS
MOJIEKYJI [0 U3BECTHOM TeMIepaType BellecTBa.

N3mepenune BIaxxHOCTH BO3yX

TepMmoauHamuka

BKCHepI/IMeHTaJ'IBHOC HCCICI0OBAaHUEC TCIIIIOBBIX CBOMCTB BEIIISCTBA.

Pacuer xommuecTBa TCIIJIOTHI, HeO6XOI[I/IMOFO AJI1 OCYHIECTBJICHUS IIpoLecca
IpeBpaliCHus BEHICCTBA U3 OAHOT'O arp€raTHOIoO COCTOSIHUS B IPYIoOcC.
Pacuer usmenenus BHYTpeHHeﬁ OHCPI'uMr TCII, pa6OTLI " ICpCIaHHOI O
KOJIMYCCTBA TCIUIOTBI HA OCHOBAHHU IICPBOI'0 3aKOHA TCPMOJAUHAMUKU.
OObscHeHune IIPpUHOUIIOB HeﬁCTBHH TCIIJIOBAIX MAIlIMH

OCHOBEBI QJICKTPOJUMHAMUKHA

3J'IeKTpO CTaTHKa

Brruucnenue cun B38.HMOI[CI>1CTBPI$I TOYCYHBIX SJICKTPUYCCKHX 3apsAa0B.
Brruncienue HAMPs’KCHHOCTU U IIOTCHIUAJIA SJICKTPHUYICCKOT'0 TTOJIL OTHOTO
1 HCCKOJIbKUX TOUCYHBIX 3aps/10B.

I/ISMepeHI/IC Pa3HOCTU MMOTCHIINAJIOB. HpI/IBe,Z[eHI/IC IMpUMEPOB INPOBOJHUKOB,
AUIJICKTPUKOB U KOHACHCATOPOB.

Ha6J'IIOI[eHI/Ie SABJICHUA BHCKTPOCTaTquCKOﬁ HWHAYKIIUU U ABJICHUA
MOoJIAprU3allui AUIJICKTPUKA, HAXOAAIICTOCA B DJICKTPUICCKOM II0JIC.

TlocTOAHHBIN TOK

N3mepenune MouiHocTH 3eKkTpudeckoro Toka. Msmepenne 3/1C n
BHYTPEHHETO CONPOTHUBIIEHUS UICTOYHHKA TOKA.
C60p ¥ ucnbITaHNE HIEKTPUUECKUX LENeH ¢ Pa3IuUHbIM COCTMHEHUEM




IIPOBOAHHUKOB, PACUCT UX IMApaMCTPOB

MaruauTtHoe noiJie

Habnronenue neiicTBUs MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM, KAPTUHOK
MAarHUTHBIX IOJICH.

@opMyIMpOBaHKE MPABUIIA JIEBOM PYKHU UL OIPEACIICHNS HAIIPABJICHUS
cuibl AMiiepa. Beruucienue cuil, AMCTBYIOIIUX HA IIPOBOJIHUK C TOKOM B
MarHUTHOM I0Ji€, 00bsCHEHUE IPUHIUIIA IEHCTBUS JIEKTPOIBUTATES.
HccnenoBanue sBIICHNS 2JEKTPOMAarHUTHOW MHIyKIUU

Kosebauus u BOJHEBI

Mexannueckue
KOJIeOaHUSA M BOJTHBI

[IpuBenenue npuMepoB KoJiedaTeNbHbIX ABMKEHUN. MccienoBanue
3aBUCHUMOCTH Iepro/ia KojeOaHUI MaTeMaTHYeCKOro MasiTHUKA OT €ro
JUTMHBI, MAaCChl U aMIUTUTYbI KOJIEOaHUH.

Ornpezenenre yCKOPeHHUs: CBOOOHOTO TMaJIeHHUs ¢ TTOMOIIBIO
MaTeMaTH4YEeCKOr0 MasiTHUKA.

Habmronenue xonebanuii 3Byyaiero tena. [IpuBeaeHne 3HaueHNs CKOPOCTH
pacnpocTpaHeHus 3ByKa B Pa3IMYHBIX cpefax. Y MEHUE OOBSICHATh
WCII0JIb30BaHKE YIbTPa3ByKa B MEIULIMHE

DJIEKTPOMAarHuTHbHIE
KoJIe0aHUS U BOJIHBI

HaGmrogenue ocrimuiorpaMM rapMOHHYECKUX KOJICOAHUI CHITBI TOKA B TIETIH.
OObscHeHne NpeBpalleHNs SHEPTUU B HI€aIbHOM KOJie0aTeIbHOM KOHTYPE.
N3ydenue ycrpoiicTBa U mpUHLIMIIA AeHCTBUS TpaHchopmaTopa.

AHanu3 cxemsl repeadyn 3JIeKTPOIHEPTUU Ha OOJIbIINE PACCTOSHHUS.
[IpuBenenre npuMepoB BUIOB PAIMOCBA3H. 3HAKOMCTBO C YCTPONCTBaMHU,
BXOJILIUMU B CUCTEMY PaInOCBS3H.

OO6cyxenne 0coOCHHOCTEH pacIpOCTPaHEHUS PATHOBOIH

CBEeTOBBIE BOJIHEI

[IpuMeHeHne Ha MPAKTUKE 3aKOHOB OTPKCHUSI M IPETIOMIICHHUS CBETA MPU
penenuu 3ana4. Habmonenue siBiieHnst [uPpakiiuy ¥ AUCTICPCUN CBETA.
YMeHHe CTpOUTh N300paKEeHUS MPEMETOB, 1aBacMble TuH3aMH. Pacuer
OIITUYECKOM CUJIbI JIMH3bI

DJIeMEHTHI KBaHTOBOU (DU3UKH

KBanToBkie
CBOICTBA CBETA

Hab6mronenue dhoroanekrpuueckoro 3pdexra. Pacuer makcumanbHOM
KHHETHYECKOUM YHEPTUU AIICKTPOHOB TIPpH PoTodhdeKTe

duzuka aroma

®opmynupoBanue nocrynatos bopa. Habnronenue nuneituatoro u
HEMPEPBIBHOTO CIIEKTPOB.

Pacyer yacTOTHI U JUIMHBI BOJIHBI UCITYCKa€MOTO CBETA MPU MEepexo/ie aTomMa
13 OJHOTO CTAIlHIOHAPHOTO COCTOSTHUS B ipyroe. O0bsCHEHUE MPUHIUTIA
NecTBUS Jlazepa

du3rka aTOMHOTO
sanpa u
AIIEMEHTaPHBIX
YaCTHI]

Hab6nronenue tpekoB anba-yacTuil B kamepe Bunbcona. Perucrpanus
SIIEPHBIX U3JIYYEHUN C IOMOIIIBIO cueTunka I 'eirepa.

Pacuer sneprum cBs3u atoMHbIX sep. [loHMMaHue HEHHOCTH HAy4YHOTO
MO3HAHUS MUpPa HE BOOOIIE ISl YeTIOBEUECTBA B IIENIOM, a JUI KaXKJ0TO
00y4aronierocs JMYHO, IIEHHOCTH OBJIAJICHHS] METOJIOM HAYYHOTO MTO3HAHUS
JUIS TOCTHKEHUS ycriexa B JI0OOM BH/JIE TIPAKTUUYECKOU IESATENBHOCTH

Bcenennas u ee 3BOIIOLMS

Crpoenue u
pasBuTHE
Bcenennon

OO0mbsicHeHne MOJIenH paciuupsoneiics Beenennoi




[Mpoucxoxnenne | Habmrogenue 3Be3n, JIyHbI v miaHeT B Teneckon. HabmoqeHne coMTHEUHBIX
ConHeuHOM IISTCH C IOMOIIBIO TEJICCKOIIA
CHCTEMBI
XUMMUsl
Benenue PackpeiTre BKI1agja XMMUYECKON KapTUHBI MUPA B EAUHYIO €CTECTBEHHO-
Hay4HYIO0 KapTUHY MUpa. XapaKTePUCTHUKA XUMUHU KaK IPOU3BOAUTEIILHON
CHUJIBI OOIIECTB
Baxneiimmue YMeHue ath onpeneseHue U ONeprupoBaTh CIACAYIOIMIUMH XUMAYECKUMH
XUMHYECKUE MOHSATUSMH: «BEIIECTBOY, «XUMUYECKUN FIEMEHT», «aTOM», «MOJICKYIIa,
MMOHSATHS «OTHOCHUTEBHBIC aTOMHAS U MOJICKYJISIPHASI MACChI»), «HOHY, «AJITIOTPOTIHS,

«U30TOMBD», «XXUMUYECKAS CBA3bY, «IEKTPOOTPULATEILHOCTDY,
«BaJIEHTHOCTbY», «CTEIEHb OKUCICHUSD, «MOJIb», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEeM ra3000pa3HbIX BEILIECTBY, «BEIIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS», «PACTBOPBIY, «ANIEKTPOIUT U HENIEKTPOIIUTY,
«QIIEKTPOJIUTHYECKAS JUCCOLUALIUSY, KOKUCINTENb U BOCCTAHOBUTEbY,
«OKHUCIJIEHUE U BOCCTAHOBJIIEHUEY, «CKOPOCTh XMMHUYECKON PEaKLUn»,
«XMMHYECKOE PABHOBECHEY, «YTJIIEPOHBIN CKENET», «(QyHKIIMOHAIbHAS
IpyIIay, «u30Mepus»

OCHOBHBIE 3aKOHBI
XUMHUA

dopMynHpOBaHKE 3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB U MTOCTOSTHCTBA
COCTaBa BEIIECTB. Y CTAHOBJICHUE IPUUYNHHO-CIICICTBEHHOU CBSI3U MEKTY
COJIEpKaHUEM ITUX 3aKOHOB M HAITMCAHUEM XUMHUYECKUX (GOPMYIT U
ypaBHeHUH. PackpbiTue ¢puszndeckoro cmpicia cuMBoauky [leproanaeckoit
TabMuIBl XUMUYECKUX 351eMeHToB [[. 1. MenaeneeBa (HOMEpOB 3JIeMEHTa,
nepuoa, TPYIIbl) U YCTAaHOBJICHUE TIPUYUHHO -CIICICTBEHHOU CBSI3H MEXKTY
CTPOCHHEM aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHHSI CBOMCTB JIEMEHTOB U
00pa3oBaHHBIX MU BEIIECTB B IMEPUOJaX U TpyMIax. XapaKTepUCTUKa
AJIEMEHTOB MaJIbIX TIEPUOJIOB TI0 UX TOJI0KEeHUIO B [lepuoaudeckoil cucreme
. Y. MenneneeBa

OCHOBHBIC TEOpHUU
XHUMHHU

VYcraHoBiaeHNE 3aBUCUMOCTH CBOMCTB XMMHYECKHUX BEIIESCTB OT CTPOCHUA
aTOMOB O6pa3YIOH_II/IX X XUMHWYCCKUX JJICMCHTOB. XapaKTepI/ICTI/IKa
BaXHEHIIINX TUIIOB XUMHUYECKUX CBS3€H M OTHOCHUTEIILHOCTH 3TOM
tunonoruu. OObsICHEHNE 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U
CTPOCHHA KPUCTAJUINYCCKUX PCIICTOK. CDOpMy.TII/IpOBaHI/Ie OCHOBHBIX
MOJIOKECHUM TCOPHUU SHCKTpOHHTquCKOﬁ JUucConuanuy U XapaKTCpHuCTHUKA B
CBETE ATOM TCOPHUU CBOMCTB OCHOBHBIX KJIACCOB HCOPraHUu4CCKUX
COCIUHEHUH. cDO]I)My.]'II/II)OBa.HI/Ie OCHOBHBIX ITOJIOKEHUI TCOpHUU XUMUUYCCKOT'O
CTPOCHHUA OPraHUYCCKUX COCIUHEHUN U XapaKTCpUCTHKA B CBCTEC 3TOM
TCOpUHn CBOMCTB Ba)KHEHIIINX HpeI[CTaBI/ITeJIeﬁ OCHOBHBEIX KJIaCCOB
OpPraHUvYCCKUX COE€OUHEHUI

Baxxneiimnme
BEIIECTBA U
MaTepHuabl

XapaKTepI/ICTI/IKa CTPOCHHA aTOMOB U KpUCTAJIJIOB U HA 3TOIl OCHOBE —
O6I_I_[I/IX (bI/IBI/I‘-ICCKI/IX 1 XMMHUYECKHX CBOMCTB METaLJIOB X HEMETAILJIOB.
XapaKTepI/ICTI/IKa CoCTaBa, CTPOCHUA, CBOﬁCTB, MOJIYy4YCHUS U IPUMCHCHUC
Ba)KHEMIIINX HEMETAILIOB. XapaI(TCpI/ICTI/IKa COCTaBa, CTPOCHUA U O6H_II/IX
CBOMCTB BaXKHEHIIIMX KIIACCOB HCOPTaHNUYCCKUX COCIUHEHMI. Ommcanue




COCTaBa U CBOMCTB BaKHEUILIMNX MPEJICTABUTEIICH OPTAHUYECKUX COCIMHEHUM:
METaHOJIa ¥ 3TAHOJIA, CJIOKHBIX (PUPOB, KUPOB, MBI, KAPOOHOBBIX KHUCIOT
(YKCYCHOM KHMCJIOTBI), MOHOCaXapHua0B (TJIIOKO3bI), AUCAXapHUIOB (caxapo3bl),
MOJIMCaXapua0B (KpaxMaia  [eJUTIOJIO3bl), aMUHOKHCIIOT, OCITKOB,
HCKYCCTBEHHBIX H CHHTETHYCCKHX ITOJTUMEPOB

XUMHYECKUN A3BIK
U CUMBOJIMKA

Hcnonp3oBanne B yueOHON U POPECCHOHATBHON AATeIbHOCTH
XUMHUYCCKHUX TCPMUHOB 1 CUMBOJIUKH. HaspiBanme HN3YUYCHHBIX BCUICCTB 110
TPUBHAIILHON WJIM MEKTYHAPOJHON HOMEHKIIATYPE U OTPAKEHUE COCTABA
ATHX COCTMHEHUH C MOMOIIBI0 XUMHUIECKUX (popmyin. OTpakeHne
XUMHUYECCKHUX MMPOLECCOB C MIOMOIIbBIO ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKIII/II\/’I

XUMUYECKUE OO0bsicHEHNE CYIIHOCTH XUMUYECKUX mpolieccoB. Knaccudukarus
peakuuu XUMHUYECKUX PEAKIIMH M0 PA3JIMYHbIM IMPU3HAKAM
XUMUYECKU I BrinosHeHNE XUMHYECKOTO SKCIIEPUMEHTA B TTOJTHOM COOTBETCTBUU C
JKCIIEPUMEHT MpaBUJIaMU TeXHUKH OezonacHocTu. Habmonenue, pukcupoBanue u
OIMCAHME PE3YJIbTATOB MPOBEICHHOTO AKCIIEPUMEHTA
Xumuyeckas [IpoBenenne caMOCTOSITEIBHOTO MMOUCKA XUMUYECKON HH(OpMAITUHU ¢
nHpopMarus WCTIOJIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB (HAYIHO-TIOMYJISIPHBIX U3/TAHUH,

KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHEeTa); HCTIOIb30BaHUE
KOMITBIOTEPHBIX TEXHOJIOTUH 711 0OpabOTKH U Mepelaud XUMHUUECKOH
nH(pOpMalLIUY U ee MPeACTaBIECHUS B Pa3INYHbIX (popmax

[TpodunsHOE 1

OObscHEeHNEe XUMUYECKUX SBJIEHUH, IPOUCXOAAIIUX B IPUPOE, OBITY U Ha

npodeccnoHanbHO | pon3BocTBe. COONIOIEHHE MTPABHIT SKOJIOTHYECKH I'PaMOTHOTO TIOBEICHHS
3HaYNMOE B OKpyKatomiei cpeae. OeHKa BIUSHHSI XUMAYECKOTO 3arps3HEHUS
CoJiepKaHue OKpYIKaroIlel Cpeibl Ha OPraHnu3M YeJIOBEeKa U IPYTHE KUBbIC OPTaHU3MBI.
Colnroaenue mpaBui 6€30MacHOr0 00paIEHUs ¢ TOPIOYMMH U TOKCHUYHBIMHU
BellecTBaMu, 1abopaTopHbIM 000pynoBaHueM. Kputnueckas oreHKa
JOCTOBEPHOCTH XUMUYECKOH HH(POpMAIUH, TIOCTYIAIOIIEH U3 Pa3HBIX
HCTOYHHUKOB
BUOJIOI'Us
buosorns — 3HaKOMCTBO C 00BEKTaMH U3yYCHHS OMOJIOTHU. BBIABICHHE POJIM OMOJIOTUH B

COBOKYITHOCTb HayK
0 HBOU MIPUPOJIE.
MeToapl Hay4HOTO

(hopMHUpOBaHHH COBPEMEHHOI €CTeCTBEHHO-HAYUYHON KapTUHBI MUpa U
MIPAKTUYECKOU e TeIbHOCTH JIIOCH

[MO3HAHUS B
O1oJIOruU
Knetka 3HAKOMCTBO C KJIETOYHOU Teopuei CTpoeHus opranu3MoB. [lonydyenue

MIPEJICTABJICHHS O POJIM OPTaHMYECKUX M HEOPTaHUYECKHUX BEIIECTB B KIIETKE.
3HaHHEe CTPOEHUS KIETOK MO pe3yabTaTaM padOThl CO CBETOBBIM
MHUKPOCKOTIOM. YMEHHE OTMHUCHIBATH MUKPOIIpENapaThl KIETOK pacTEHUI.
YMeHue cpaBHUBATh CTPOEHUE KIIETOK PACTEHUH U dKUBOTHBIX MO0 TOTOBBIM
MUKpoOTMpernaparam

Opranusm 3HaHUE OCHOBHBIX CIIOCOO0B Pa3MHOKEHUSI OPraHU3MOB, CTa/IUi OHTOTE€HE3a

Ha IIpUMEpe 4YCJI0OBCKA. 3HaHue IMPUYHH, BBI3bIBAIOINX HAPYUICHUSA B
Pa3sBUTHUH OPraHU3MOB. YMeHue moJIb30BaThCs FTeHETUISCKOM
TepMHHOHOFHCﬁ u CHMBOHHKOﬁ, peuiaTb HpOCTCfIIJ.IPIC TCHCTUYCCKUC 3aJa4u.




3HaHue 0COOEHHOCTEN HACIEACTBEHHON U HEHACIIEACTBEHHO U3MEHUYUBOCTH
H UX 6PIOJIOI“PI‘ICCK01>1 pO.HI/I B 5BOJIFOIIUU )KUBOT'O

BI/II[ YMenue AHAJIM3UPOBATH U OLICHUBATL PA3JIMYHBIC T'HIIOTE3bI IIPOUCXOKICHUS
KHU3HU Ha 3emiie. YMEHHUe NMPOBOIUTH ONMCAHUE 0COOeH 0IHOTO BHUA IO
MopdooruaeckoMy Kpureputo. Pa3zButrie ciocobHOCTEH SICHO U TOYHO
n3jaratb CBOM MBICJIU, JIOTHUYCCKHU 000CHOBBIBATH CBOIO TOYKY 3pCHHA,
BOCIIPMHUMATb U aHAJIU3UPOBATH MHCHUA CO6GCGILHI/IKOB, IIprU3HaBasdA MpaBo
JpYyroro 4ejioBeKa Ha MHOE MHEHUE. Y MEHHUE JI0Ka3bIBATh POJICTBO YEJIOBEKA
1 MJIEKOTIMTAIOLIUX, OOLIHOCTh U PABEHCTBO YEJIOBEYECKUX pac

OKOCHCTEMBI 3HaHNE OCHOBHBIX SKOJIOTUYECKUX (PAKTOPOB M UX BIUSHHUS HA OPTaHU3MEI.
3HaHNE OTIMYUTENBHBIX MPU3HAKOB HCKYCCTBEHHBIX COOOIIECTB —
arposkocucteM. [lomydeHne npeacTaBiIeHns O CXeMe SKOCUCTEMBI Ha
npuMmepe ouocdepsl. JleMoHcTpalus yMeHHs TOCTAHOBKH 1EJIeH
NEeITeTbHOCTH, TUTAHMPOBAHNE COOCTBEHHOM JEATENFHOCTH JUTSI IOCTIKEHUS
MOCTaBJICHHBIX IIEJICH, TIPEABUICHISI BOBMOKHBIX PE3yIbTaTOB 3TUX
JeWCTBUH, OpPraHU3allii CAMOKOHTPOJIS ¥ OIIEHKH MOJTyYeHHBIX Pe3yIbTaTOB.
OO0yueHue coOMI0ICHHUIO TPAaBUJI IOBEIEHUS B IPUPO/IE, OEpPEKHOMY
OTHOIICHMIO K OMOJIOTMYECKUM 00BEKTaM (PaCTeHUSIM U KUBOTHBIM U UX

coo0I111ecTBaM) M UX OXpaHe.

YUYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE ITPOI'PAMMBI YYEBHOW TUCIIUTIIIVHBI
«ECTECTBO3HAHMUE)

OcBoenue mnporpaMMmbl yueOHOW nucuuriiauHbel «EcTecTBO3HaHMe» mpesmnonaraet
Haguyue B TNpodeCCHOHANbHOW  00pa30BaTeNbHOW  OpPraHW3aluH,  pealnu3yronien
00pa3oBaTeIbHYIO MPOTPaMMy CpPEIHETro O0O0IIero oOpa3oBaHuUs B IIpejeiaXx OCBOCHHS
MpPOrpaMMbl TOATOTOBKH CHEIMAINCTOB CPEIHET0 3BeHa Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus, y4eOHBIX KAOMHETOB MO (PU3HKE, XHUMHUH, OUOJIOTHH, B KOTOPBIX HMEETCS
BO3MOXHOCTh 00€CIEYNTh CBOOOIHBIN MOCTYyN B MIHTEpHET BO BpeMsi y4eOHOTO 3aHITHS U B
MepHO]] BHEYUEOHOH JAESTEIBHOCTH 00YyJatONIuXCs.

B cocraB kabuHeToB 10 (H3HMKE, XHUMHHM, OHOJIOTHH BXOJAT JIabopaTopuu C
1a60paHTCKON KOMHATOM.

[Tomemennst kaOWHETOB (PU3WKH, XUMHM ¥ OHWOJOTUU JOJDKHBI YJOBICTBOPATH
TpeboBanusaM CaHuTapHO-3nHAeMUoNIOrnueckux npaBuil U HopMatuBoB (CanlluH 2.4.2 Ne
178-02) wm OBITh OCHANICHBI THIOBHIM OOOPYJOBaHMEM, YKA3aHHBIM B HACTOSIINX
TpeOOBaHUAX, B TOM YHUCJE CHEHHAIU3UPOBAHHON y4eOHOW MeOenpl0 M CpeACTBaMHU
oOydeHHsI, JIOCTATOYHBIMH JJIi BBITIOJIHEHHS TPEOOBaHWMM K YPOBHIO TOJITOTOBKHU
00yYarOITHUXCS.



B kabuneTax M0KHO OBITH MYJIBTUMEIUMHOE 00OPYAOBAHHUE, MOCPEICTBOM KOTOPOTO
YY9aCTHUKU 00pa3oBaTeIHLHOTO IpoIlecca MOTYT MPOCMATPUBATh BU3YAJIbHYI0 WH(OPMAIUIO
o GuU3MKe, CO3/1aBaTh MPE3CHTAIINH, BUICOMATEPHAIIBI U T. II.

B cocraB y4eOHO-METOIWYECKOTO M MAaTePUATBHO-TEXHUYECKOTO OOCCIICUCHHSI
MPOrpaMMbl YIeOHOH AUCIUIUIMHBI « ECTeCTBO3ZHAHUEY BXOMISIT:

* MHOTO()YHKITHOHAJIBHBIH KOMIUICKC TIPETI01aBaTeIs;

* HaTJIsAIHbIE TTOCOOMS (KOMIUIEKTHI YU4eOHBIX TaOJIuII, IJIAKaTOB, TOPTPETHI BBLAAIOIIUXCS
YUYEHBIX B 00J1aCTH €CTECTBO3HAHMS U T. I1.);

* HTHPOPMAITMOHHO-KOMMYHHKAITMOHHBIC CPEJICTRA;

* SKpPaHHO-3BYKOBBIC TTOCOOUS;

* KOMIUIEKT 2JIEKTPOCHA0KEeHUsI KaOUHETOB;

* TCXHUYECCKUE CPEJICTBA O0yUCHUS;

* JIEMOHCTPAIIMOHHOE 000py0BaHue (0OIIEro Ha3HAYEHUS U TeMaTUYECKUE HAOOPHI);

» nabopaTopHoe oOopynoBaHue (0OIIEro Ha3HAYEHUS] M TeMaTHYECKHEe HAOOphI, B TOM
YKCJIC JUIS IOCTAHOBKH JICMOHCTPAIIMOHHOTO U YUEHUYECKOT0 SKCIICPUMEHTA, PEAKTHUBBI);

* CTaTUYECKHUE, JTMHAMHYCCKHE, JEMOHCTPAIIMOHHBIC W pa3IaTOYHBIC MOJEIH, BKIIOYAs
HaTypaJbHbIe 0OBEKTHI;

* BCIIOMOTraTelibHOe 000PYy/I0BaHUE;

* KOMIUIEKT TEXHHUUECKOW IOKYMEHTAIIMH, B TOM YHCJIIE MAaclopTa Ha CPeJICTBA 00yUeHUs,
MHCTPYKIIMH 110 UX MCIOJIB30BAHUIO M TEXHUKE O€30MacHOCTH;

* OMOIMOTEYHBIN (POHI.

B 6ubmmoreunbiii poHa BXoASAT y4eOHHMKH, yueOHO-MeToandeckue KoMIuiekTol (YMK),
oOecreynBaroIie OCBOCHHE Y4EOHOW MUCHMIUTMHBI «ECcTecTBO3HAHUE», PEKOMEHIOBAHHbIC
WIM  JOMYUICHHBIE JUIsl HWCIOJB30BaHUS B  TPO(ECCHOHANBHBIX  00pa30BaTENbHBIX
OpraHU3aIUsAX, PEATH3YIONIUX 00pa30BaTEIIbHYIO MPOTPaMMy CpeHEro o0IIero oopa3oBaHus
B nipenenax ocsoeHus: OITOIT CITO na 6a3e ocHOBHOTro 0011ero 00pa3oBaHusl.

bubmuoreunsrit  GoHA MOXKET OBITH JOMOJHEH (HU3NYESCKUMU DHIIUKIONCIHIMHU,
aTiiacaMH, CJIOBapsSIMH, CIPaBOYHUKAMH O (DU3UKE, XUMUU, OMOIOTHUH, HAYYHOW M HAYYHO-
MOITYJISIPHOM JIMTEPATYPOU €CTECTBEHHO-HAYYHOI'O COAEPKAHMUS.

B mporuiecce ocBoeHwms mporpaMMbl y4eOHON TUCIMIUTNHBI « ECTeCTBO3HAHME» CTYIEHTHI
JOJKHBI HMMETh BO3MOXXHOCTHb JIOCTYNa K OJJIGKTPOHHBIM Yy4eOHBIM MaTepuaiam IIo
€CTECTBO3HAHUIO, BKIIIOYAs (PU3UKY, XUMHUIO, OMOJIOTHIO0, UMEIOIIUMCS B CBOOOHOM JIOCTYIIE
B ceTh MIHTEpHET (3JIEKTPOHHBIM KHUTAM, MPAKTUKyMaM, Tectam, matepuaiam EI'D u ap.).
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OCHOBHOTO 0011ero oOpa3oBaHUsA C y4yeTOM TpeOoBaHUM (enepanbHBIX TOCYAapCTBEHHBIX
o0Opa3oBaTeIbHBIX CTAHIAPTOB M TOJydaemMoi mpodeccu WM CIeNHaTbHOCTH CPEIHETO
npodeccuoHaIbHOTO 00pPa30BaAHUS.
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