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Ha 3aCEJaHNU MeJarornyecKoro COBeTa
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PabGouyas mporpamma oOuieoOpazoBarenbHON  yueOHoM  aucummiuuael  OJJb. 08
«EctecTBO3HaHWe» MpeaHa3HadeHa IS peaju3alldd OCHOBHOW  00pa3oBaTeNIbHOU
mporpaMMbl Ha 0a3e OCHOBHOTO OOIIEro oO0pa3oBaHUS C OJHOBPEMEHHBIM MOJIYYEHHUEM
cpenHero obuiero odpazoBanus. [Iporpamma paspaborana ¢ yuétom denepanbHOro 3akoHa
P® ot 29.12.2012r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @enepanumn» (B pea. Ot
03.07.2016, ¢ uzm. Ot 19.12.2016), npuxaza Muno6puaayku PD ot 31.12.2015r. Ne 1578 «O
BHeceHnn wu3MeHeHurd B @PI'OC COO, yTBep)IeHHBII NpuUKa3oM MUHUCTEpPCTBA
oOpazoBanusi W Hayku PO or 17 wmas 2012r. Ne 413, npumepHoil OCHOBHOM
00111e00pa3oBaTeIbHON TPOrpaMMBbl CpeaHero odIiero oopasoanus./ Ono0peHa penieHueM
denepanibHOro yueOHO-METOANYECKOTO 00BEAMHEHUSI 110 00IIeMy 00pa30BaHUIO (MPOTOKOJ
ot 28.06.2016 . Ne 2/16-3); Ha OCHOBE MPUMEPHOH MpOrpaMMmbl 0O0IIE0Opa3oBaTEIbHON
mucuuminael - «EctectBo3Hanue» amtopa [I. WM. Camoiinenko, mnpodeccopa kadenps
«Duzukay DIOY BIIO «MI'YTY wum. K. I. Pa3zymoBCkoro», peKOMEHI0BAaHHOM
@denepalibHBIM TOCYIaPCTBEHHBIM aBTOHOMHBIM YyupexJeHueMm «®DenepanbHblii UWHCTUTYT
paszButusa oopazoaHus» (PIAY «DUPO») peructpannoHHbiii HoMep peneH3uu 374 ot 23
utons 2015 . ®IAY «dUPO» u tpedoBanuit ®I'OC CIIO mo cnemumansnoctu 43.02.13
TexHonoruss mNapUKMaxepcKkoro HUCKycCTBAa , YTBEpXKAEH MpukazoM MuUHUCTEpCTBa
obpazoBanus 1 Hayku PO ot 09.12.2016 1. Nel1558, 3aperucrpupoBan Muntoct Ne44830 ot
20.12.2016r connaibHO-3KOHOMHUYECKOTO MPOohuis MpodheCcCHOHATBEHOTO 00pa30BaHus.

Opranuzanus-pazpabotunk:  locymapcTBeHHOoe — OwmkeTHOe  MPOQECcCHOHATBEHOE
oOpazoBarenbHOe  yupexaeHue KpacHomapckoro kpas «ApMaBUPCKHM — TEXHHKYM
TEXHOJIOTHH B CEPBHCAY.

Pazpaborumk: ITacmyprHoBa E.M.
npenoaasatenas [ BIIOY KK ATTC

PenieH3eHTnl: JIpsikoBa E.A.
npenoaaateas ®I'BOY BO AI'TLY,
npodeccop megarorndyeckux HayK Kadeapbl
matemaruku, Gusuku u MIT u UTITUMu®.

Xomomona C.H.
npenogasateas @I'bOY BO AI'TIY, noueHT kadenps
maremaruku, puzuku u MI1 u UTTMMu®.
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IlosicHuTEnbHAS 3allMCKa.

O6mas xapakrepuctuka yueonon qucuumuinasl OJ1b.08 EctecTBo3Hanue
MecTo yueOHON AUCIUIUIMHBI B y4eOHOM ILJIaHE.

Pesynbrarsl 0cBOEHUS y4eOHOM NUCIUIIINHBI.

Conepxanue y4eOHOW AUCHUIUIMHBI C YYETOM Tpoduiisi mpodeccCuoHalIbHOro
oOpa3zoBaHus

Temarnueckoe IJIAHUPOBAHUE C OINpPENEIEHUEM OCHOBHBIX BHJIOB Y4eOHOMH
JEeSATENbHOCTH 00YyYarOIINXCS.

Y4eOHO-MEeTOINUECKOe 17} MaTepHuaIbHO-TEXHUYECKOE oOecrieyeHune
IpOrpaMMbl y4eOHOM TUCIUIUTAHBI.

Jluteparypa.

1. TlosicHuTeNbLHAA 3aNMMHUCKA

[Iporpamma o01reo0pa3oBaTeIbHON y4aeOHOM JTACIUATUIMHBI



«EcrecTBO3HaHMe» mNpeqHa3HaYeHa JI1 W3Y4YEHHUs €CTECTBO3HAHHUS B Ipejaenax
OCBOEHHMSI OCHOBHOW mpodeccuoHanbHOM oOpa3oBarenbHO mnporpammel  CIIO
(OITOII CIIO) npu noaroToBke KBAIH(PUIMPOBAHHBIX CIEIIMATNCTOB CPEAHETO 3BEHA
1o cnennanbHOCTH 43.02.13 TexHonorus napuKkMaxepcKkoro HCKyccTBa.

[Iporpamma pazpaborana Ha ocHoBe TpeboBaHuii ®I'OC cpennero oodiero
o0Opa3oBaHusl, MPENBABISEMbIX K CTPYKTYPE, COACPKAHUIO U pe3yJbTaraM OCBOEHUS
y4eOHOUN aucuuIuinHbel «EcTecTBO3HAHUE», B COOTBETCTBUHM ¢ PekoMeHmauusMu 1o
OpraHu3alyy TOJIYYeHHs] CpPEAHEro OO0IIero oOpa3oBaHHs B MPEAENIaxX OCBOCHHS
o0pa3oBaTeNbHBIX MPOTPaMM CpeAaHero mnpodeccroHaabHOro oOpa3oBaHus Ha 0ase
NOJTy4aeMOM CHeIMalbHOCTH CPeAHEro npodecCHOHaIBLHOr0 00pa3oBaHUs (MUCHMO
JlenaprameHTa rocylapCTBEHHOM MOJUTUKHU B cepe MOATrOTOBKH pabounux KajapoB U
JITTIO Munoopnayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue mnporpammbl «EcTecTBO3HaHME» HampaBI€HO Ha JIOCTHKEHHE
CIEAYIOIIMX HeJIen:

*s OCBOCHHME 3HAHHUIl O COBPEMEHHOM €CTECTBEHHOHAYyYHON KapTUHE MHpa U
METOZaX €CTECTBEHHBIX HayK; 3HAKOMCTBO C HaumOojee BaXXKHBIMU HUICSIMU U
JTOCTH)KEHUSMH €CTECTBO3HAHMSI, OKa3aBIIMMHU OIPEIETIoNIee BIUsIHUE Ha pa3BUTHE
TEXHUKH U TEXHOJIOTH;

s OBJAJICHUE YMEHUSIMH NPUMEHSITh MOJYyYCHHbIC 3HAHUS M OOBSICHEHUS
ABJICHUN OKPY’KAIOIIEr0 MHUpa, BOCHPHUATUS MHPOPMAIMU €CTECTBEHHOHAYYHOTO U
NpoeCCUOHABHO  3HAYMMOIO  COAEP)KAHUSA;  PAa3BUTHE  HMHTEJUIEKTYaJbHBIX,
TBOPYECKUX CIIOCOOHOCTEM M KpPUTUYECKOIO MBILUIEHUS B XO/€ IPOBEICHUS
OpOCTENIINX HCCIeNOBaHUM, aHajau3a SBICHUH, BOCHPUATHS W HMHTEPIpPETALUU
€CTECTBEHHOHAYYHON MH(pOpMaIH;

s BOCIIUTaHUE YOEXKJAEHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHHOW MPUPOJIBI
U HCIIOJIb30BAaHUS JIOCTH)KEHUN €CTECTBEHHBIX HAyK JUIsl Pa3BUTHUS IUBWIM3ALMU U
HOBBIIICHUS KaUeCTBA KU3HU;

*s QPUMEHEHUE €CTECTBEHHOHAyYHbIX 3HaHUH B MpodeccuoHaIbHON
NESTEIbHOCTM U TOBCEAHEBHOM KU3HM Juid  oOecriedeHus Oe30macHOCTH
KU3HENEATEIbHOCTH; TPAaMOTHOTO MCIIOJIb30BAaHUS COBPEMEHHBIX TEXHOJOTHUH;
OXPaHBbI 37J0POBbSI, OKPYXKAIOLIEN CPEbI.

B mporpamMMy BKJIIOYEHO COAEp:KaHHE, HANpaBICHHOE Ha (OPMUPOBAHUE Yy
CTY/IEHTOB KOMIIETEHITNH, HEOOXOMUMBIX i KadecTBeHHOTo ocBoeHus OIIOIT CITO
JUIT TOATOTOBKHM CIIEUAJIUCTOB 1m0 crenuaibHocTh 43.02.13  Texnosorus
apUKMaxepcKoro UCKYCCTBA.

2. O0Omasi XapakTepuCTUKA Y4eOHOI AUCIUTITHHBI
O/15.08 EcTtecTBO3HaAHMeE.



EcrecTBO3HaHNE — Hayka O SBICHHUSAX W 3aKOHAX Mpupojbl. CoBpeMeHHOE
€CTECTBO3HAHKE BKJIIOUAET MHOKECTBO €CTECTBEHHOHAYUYHBIX OTpaciei, U3 KOTOPhIX
HauOoyiee BaXXHBIMH SIBISIOTCS (Gu3uka, xuMus U Ouonorus. OHO OXBaThIBaeT
IIUPOKUN CIEKTP BOMPOCOB O Pa3HOOOPa3HBIX CBOWCTBAX OOBEKTOB MPHUPOJIHI,
KOTOpPbIE MOKHO pacCMaTpUBaTh Kak €AMHOE LIEeJI0E.

EcTrecTBeHHOHAyuHblE  3HAHUS, OCHOBAaHHbIE HA HUX TEXHOJOTHH
dbopMHUpYIOT HOBBIM 00pa3 KU3HU. BbBICOKOOOpa30BaHHBIA YEJIOBEK HE MOXKET
JMCTAHIIMPOBATHCS OT (PYHIAMEHTAJIbHBIX 3HAHUN 00 OKPY’KaIIIeM MUPE, HE PUCKYS
oKa3aTbCsi  OECIOMOIIHBIM B  MpodeccuoHadbHOW  jAesTenbHOCTUH.  JIroOoe
NEPCIEKTUBHOE HAMPABIICHHUE JEATEIbHOCTH YEJIOBEKa MPSIMO WJIM KOCBEHHO CBSI3aHO
C HOBOM MarepuajabHOM ©0a30i W HOBBIMH TEXHOJOTMSIMU, W 3HAHHUE HX
€CTECTBEHHOHAYYHOU CYIIHOCTH — 3aKOH ycIlexa.

EcTecTBO3HaHME — HEOTBbEMJIEMAsl COCTABIAIONIAS KyIbTYPBI: OIpPEIEss
MHUPOBO33pDEHUE YEJIOBEKa, OHO MPOHUKAET M B TyMaHUTapHyl cdepy, U B
OOIIECTBEHHYO KU3Hb. PaunonanbHbIi €CTECTBEHHOHAYYHBIN METO[I,

copmupoBaBIIHiicS B paMKaxX €CTECTBEHHBIX HAyK, 00pa3yeT €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, HeKoe 00pa3Ho-puiocodpckoe 00001eHne HAyYHbIX 3HAHUH.

OCHOBY €CTECTBO3HAHUSI MpEACTaBIseT (U3MKa — Hayka O MPUPOIE,
u3ydJaroias HanooJjee BaKHbIC SBJICHUS, 3aKOHBI U CBOMCTBA MaTepHraibHOrO Mupa. B
bu3MKe YyCTaHaBIWBAIOTCS YHUBEPCAJIBHBIC 3aKOHBI, CIPABEIJIMBOCTh KOTOPBIX
NOJATBEPKIAETCS HE TOJIBKO B 3€MHBIX YCIOBHUSX U B OKOJO3EMHBIX MPOCTPAHCTBAX,
HO U BO Bcel BceneHHo#. B 3ToM 3akitouaercsi OlMH U3 CYLIECTBEHHBIX MPU3HAKOB
¢u3uku kak (GyHmaMeHTanbHOW Hayku. Pu3MKa 3aHUMAET 0co00e MECTO Cpeau
€CTECTBEHHBIX HayK, I03TOMY €€ IPUHATO CUUTATh JINJIEPOM €CTECTBO3HAHMUS.

EcrecTBOo3HaHME Kak HayKa O SIBJICHUSAX M 3aKOHaX HPUPOABI BKIIOYAET
TAK)KE€ OJHY M3 BAXXHEUIINX OTPACIEN — XUMHIO.

XuMHsI — Hayka O BEIIECTBAX, HMX COCTaBE, CTPOCHUM, CBOMCTBAX,
npoleccax MNpPeBpAllCHUs, HCIOJIb30BAaHUM 3aKOHOB XHUMHUU B TPAKTUUYECKOU
NEeATENbHOCTH JIIOAEH, B CO3/IaHUH HOBBIX MAaTE€PUAJIOB.

buonorus — cocraBHas 4acThb €CTECTBO3HAHMS. OTO Hayka O >KHUBOM
npupoge. OHa U3y4yaeT pacTUTEIbHbIN, )KUBOTHBIM MHUpP U YEJIOBEKA, UCIONb3YS Kak
COOCTBEHHBIE METOJIbI, TAK U METONbI JPYTUX HAYK, B YACTHOCTU (PU3UKH, XUMHH U
MaTeMaTUKH: HAOIIOIEHHS], SKCIIEPUMEHTBI, UCCIEIOBAHUS C MTOMOIIbIO CBETOBOTO U
AIIEKTPOHHOTO MHKPOCKOMA, OOpabOTKy CTaTUCTUYECKUX JIAaHHBIX METOJaMU
MAaTeMaTU4ECKOW CTaTUCTUKU U Ap. bHOIOTrUs BBIABIAET 3aKOHOMEPHOCTH, IPUCYIIIUE
’KU3HU BO BCEX €€ MPOSBICHUAX, B TOM YHCJIE OOMEH BEIIECTB, POCT, pa3MHOXKECHHE,
HACJIEICTBEHHOCTb, U3MEHUUBOCTb, BOJIFOLIUIO U JIP.

NurterpupoBannas yuyeOHas nucuuiuiiHa « EcTecTBo3HaHue, BKIIOUYAET TPU
pasnena, o0iaiarnue OTHOCUTEIBHONW CaMOCTOSITENIbHOCTBIO U IEIOCTHOCTHIO —
«Duszuka, «XUMHI, «bnomornsay. [Ipy  npenogaBaHWM  JUCHUIUIMHBI
«EctecTBO3HaHuEe» 1enecooOpazHo Mexay paszaenamu Ousuku «MexaHuka» u
«Monexynsipuas pusuka. TepmoauHaMuKka» BKIIOUUTH pa3fenbl XuMuu U buonoruu
— KaK 0OBSICHEHHE XUMHUYECKOTO COCTaBa U CTPYKTYPbI )KUBOU KIETKH, MECTA KUBOTO
opraHn3ma B OOMEHE BEIECTB M »HEpruil okpyxatomero mupa. [locne pasnena



Ousnku «INEeMEHThl KBAHTOBOW (PU3UKM» 1€JeCO00pa3HO H3YyUYUTh MaTepuan o
BIMSHUM YEJIOBEKa Ha TMPHUPOAY, KOTOPBIA TMpENCTaBlIeH B pasneie buomoruu
«OxocucTembl». Takas KOMIIOHOBKa TE€M MPOTPaMMbl MO3BOJSIET CHOPMUPOBATH Y
O0yJarommxcsi LEJIOCTHYI0 KapTUHY MHUpPA, YTO M SBISETCS MPEAMETOM H3yYeHUS
auctUIInHb «EcTecTBO3HAHMEY.

IIpu ocBoenun cnennanbHOCcTEN 43.02.13 TexHonmorus napukmMaxepcKoro
MCKYCCTBa COLIMAJIbHO-DKOHOMHUYECKOTO Mpoduiiad mpodeccuoHaibHOro oopa3oBaHus
€CTeCTBO3HaHME wu3y4yaerca Ha 0a3zoBoM ypoBHe PI'OC cpennero obuiero
00pa3oBaHus C y4€TOM CIEIM(PUKN OCBAUBAEMBIX CIICIIMATLHOCTEH.

Kypc nucuummunst OJ1B.08 «EctecTBo3HaHUEe» (0a30BbIN YPOBEHB)

Bua yueOHOii padoThI Ko1M4ecTBO 4acoB
O0si3aTesIbHASE AyIUTOPHASA y4eOHasi Harpy3ka (Bcero) 108
B Tom uncie:

JlabopaTopHbie pabOThI 10
[TpakTudeckue 3aHsATH 20
Bcero 1ab0paTtopHO - TPaKTHYECKUX 3aHATHI 30

Hrorosoe 3anstue nuddepeHIupoBaHHbIN 32a4¢T BO BTOPOM ceMecTpe.

B  mpomecce  peamusanmmm  comepaHus ~— y4eOHOH  JAMCITUTUIMHBI
«EcTtecTBO3HaHME» 3HAUMMO W3y4eHHE paszaena «DPu3uka», KOTOPHIA BHOCHUT
CYIIECTBEHHBI BKJaJ B CHCTEMY 3HAaHHUU 00 OKpyXKalIlleM Mupe. IDTOT paslen
ABIISIETCS CUCTEMOOOPA3yIOMIMM [IJIsl JIPYTUX pa3lesioB y4eOHOM TUCHUTUIMHBL,
MOCKOJIBKY (U3MYecKre 3aKOHBI JIeKaT B OCHOBE COJEPKaHUS KypCOB XMMHH U
Ouosoruu.

[Tpu n3ydyeHun yueOHOro MaTepuasa 1o XuMUU U OMOJIOTHH 1IeTIeCO000pa3Ho
aKIIEHTUPOBATh BHUMaHUE OOYyYarONIMXCs Ha )KM3HEHHO BAXKHBIX 00BEKTAaX MPHUPOJIBI
U OpraHu3Me 4deloBeka. JTo ruapocdepa, armocdepa u Ouocdepa, KOTOpbIE
paccMaTpUBAIOTCS C TOYKU 3PEHHS XUMUYECKHX COCTaBOB UM CBOWMCTB, MX 3HAUCHUS
JUTSL KU3HENEATEIbHOCTH JIIONIEH, 3TO COMepKaHUe, OCBEUIAIONIEe POib BaKHEHIIIMX
XUMHYECKUX JJIEMEHTOB B OpraHU3ME 4YeJIOBEKa, BOMPOCHI OXPaHbl 30POBBA,
npoduakTHKU 3a001€BaHUN U BPEIHBIX MPUBBIYEK, TTOCIEACTBUN U3MEHEHUS CPEIb
OoOWTaHUS YEIOBEKA JJIs1 YEIOBEUECKON IMBUIIN3AIINN.

3aMeTHOE MECTO B CONEpXKaHUU y4eOHOW JMCIMIUIMHBI 3aHUMAeT Y4eOHBIN
MaTtepual, He TOIbKO (OPMUPYIOMHA €CTEeCTBEHHOHAYUYHYI0 KapTUHY MHpa Y
CTYIGHTOB, HO ¥ PACKpBIBAIOIIUN MPAKTUIECKOE 3HAYECHUE €CTECTBEHHOHAYYHBIX
3HAaHWK BO BceX cdepax >KU3HU COBPEMEHHOTO OOIIecCTBa, B TOM YHCIE B
ryMaHUTapHOU cdepe.

B uenom yuebHas nucuuimiinHa «EcTecTBO3HaHMEY, B COIEPKAHUM KOTOPOI
BEYIIIUM KOMIIOHEHTOM SIBIISIFOTCS HayYHbBIE 3HAHUS M HAyYHBIE METOJbI MMO3HAHUSA,
nmo3BoNIIeT CcPopMUPOBaTH y OOYyYAOMIMXCS IIEJOCTHYIO €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, NpPOOYyIHTh Yy HHUX SMOIMOHAIBHO-IIEHHOCTHOE OTHOIICHHE K
M3y4yaeMOMYy Marepually, TOTOBHOCTb K BbIOOpY JCHCTBUU  ONpEAeICHHOU
HANPaBICHHOCTH, yYMEHHE KPHUTUYECKH OIICHUBATh CBOM W UYKHE JEHCTBUA W
MOCTYTIKH.



NuterpupoBanHoe  conmepkaHve  yuyeOHOM  TUCHMIUIMHBI  MO3BOJISIET
npenojaBaressiM (U3UKH, XUMUU U OUOJOTUM COBMECTHO OPraHH30BaTh HM3yUCHUE
€CTECTBO3HAHMS, WCIMOIb3ysl MMEIOIIMECS YacTHbIE METOJUKH TMPEnoaBaHust
npeaMeTa.

N3yuenue o0111e00pa3zoBaTeIbHOM y4ueOHOMU JUCHUTUTAHBI
«EctecTBO3HaHUE» 3aBepIIaeTCs MOJIBEJICHUEM UTOTOB B dbopme
nudGepeHIMPOBAHHOTO 3aUeTa B paMKaxX MPOMEKYTOYHON aTTeCTalluu CTYIACHTOB B
npouecce ocBoeHus: ocHoBHoM OIIOIT CIIO ¢ nonyyeHueM cpeaHero oOIIero
obpazoBanus (IITICC3).

OcBoenne yuyeoHoro npeamera OJ1b.08 «EctectBo3nanue» obecrieunBaeT
O3HaKOMJICHUE OOydYarmuxcs ¢ (GU3NYCCKUMU, XUMUYECKUMU U OHUOJIOTUUYECKUMHU
SIBJICHUSIMU, OCHOBHBIMU TIPUHITUIIAMHU PA0OThl MEXaHU3MOB, BBICOKOTEXHOJIOTUYHBIX
YCTPOUCTB U TPUOOPOB, Pa3BUTHE KOMIIETCHIIMH B OOJACTH €CTECTBEHHOHAYYHBIX
UCCJICIOBAaHUM U DKCIIEPUMEHTOB, MPOBEJCHUSI HHCTPYMEHTAIBHBIX U3Mepenuil. [Ipu
COCTaBJIEHUHM TMPOTPAMMbl y4YTe€HAa HEOOXOAUMOCTH CBOECBPEMEHHOIO 3aKpEIICHUS
matepuana. Ilociae  JEKIMOHHBIX  3aHITHH  MPOBOMSITCA  MPAKTUYECKHE U
naboparopHble 3aHATHS. [IpegycMOTpeHBl YPOKHM ¢ TPUMEHEHHEM pPa3lInyHbIX
NeJarorudeckux TEXHOJIOTUM, HampuMep YPOKU-UTPhbI, BHUKTOPUHBI, YPOKU C
Pa3HOYPOBHEBBIMHU  3aJIaHUSIMU, 3JI0pOBhecOeperarommue 3aHaTus, oO0ydeHue B
corpyaHuuecTBe. bornee momoBUHBI 3aHATHM OydyT MPOBOAMTHECS C MPUMEHEHUEM
HKT.

OcBoenune yueOHoro marepuana aucturuinabl OJ1b.08 «EcTtectBo3Hanue»
OCYILECTBIISIETCA TaKXe C TMOMOLIBIO 3aKpEIUICHHWs H3YYEHHOTO Marepuajia Ha
NpaKTUYEeCKUX 3aHATUsIX. [IpakThueckux 3aHATUN 1Mo yuyeOHOoMY maHy 30 wacos. B
COJEp)KaHUU Yy4eOHOM AUCHUIUIMHBL (1.5 JaHHOM TPOrpaMMbl)  BBIICIICHBI
NPAKTUYECKUE 3aHITHS, COOTBETCTBYIOIINE Pa3HBIM pas3ziesiaM y4eOHOro marepuarna.
Oto naboparopHeie padotel - 10 uwacoB. JlaGoparophas pabora — ayaIuTOpHOE
CaMOCTOSITEJIFHOE  HCCIIeZIOBaHUE OOydYaroIMMCS TPEAJIOKEHHONH —MpoOIeMHOMN
CUTYaIlU C MCIOJBH30BAHUEM paHEE M3YYEHHOTro yueOHoro marepuana. OcTaibHbIe
20 4YacoB TMpPaKTUYECKUX 3aHATHI MPEANONaraloT OCYIIECTBICHUE Y4eOHOU
NEeATEeIbHOCTH B BHUJI€ PEIICHUs 3aj]lady, TECTOB, KPOCCBOP/IOB, KAYECTBEHHBIX 3a]1ay,
OTBETOB Ha BOMPOCH], MpOBeACHUS GU3NYECKUX JUKTaHTOB. [lpum wu3ydeHun
mucuuiuiiabl - «EcTecTBO3HaHME»  MPOBOASATCS  JAOMOJHUTEIBHBIE 3aHATHS — —
koHCynbTaluu 10 yacoB. Temarnka KOHCYJIbTallMii BBIOMPAETCS COMIACHO TEM
y4e0OHOTO TIaHa Mo pa3ieam:

e MexaHuka.
e OOwas u HeopraHuYecKasi XUMHUsl.
e buosnorns — COBOKYNHOCTh HayK O JKHMBOM mpupoae. MeTtoapl Hay4yHOTO
no3HaHus B ouonoruu. Knerka.
OpraHuyeckue COeTUHEHUS.
OpraHusm.
Bun.
Monekynsipaas ¢pusuka. TepmoauHamuka.
DIEKTPOIMHAMHUKA.



Konebanusa v BOJHEL.

IKOCUCTEMBEI.

KoHTpoab u o1ieHka pe3yJibTaTOB OCBOEHUSI

DneMeHTbl KBAHTOBOW (DU3UKH.

Bcenennag u ee »BOIIONMSL.

yueoHoi nucuumuinabl O/b.08 EcrecTBo3Hanue

Pe3yabTarsl 0CBOCHUSA OcHoBHBIE NoKa3zareyu oueHku | @Popma arrecTauuu
(0OBEKTHI OLIEHNBAHUA) pe3yJibTara U UX KpUTepuH (B cooTBeTCTBMHM ¢
Y4eOHbIM IJIAHOM)
c(OpMUPOBAHHOCTh  TpeAcTaBieHUi o] OObsiCHEHHE pe3yabTaToB OMBITOB 1O | Tekymuil KOHTPOJIb,
LETTOCTHOMN COBPEMEHHOMW| M3y4eHHI0 MHTepdepeHInn U Tudpakiuu | qupdepeHunpoBaHH
€CTECTBEHHOHAY4YHON KApTUHE MHpA, O| CBETA, ABWKECHHS TeJla TMOJA JEHCTBHEM | BbIil 3a4ET

MIPUPOJE KAK €TMHOM LIEJIOCTHON CUCTEME,
O B3aUMOCBSI3U 4YEJIOBEKAa, MPUPOIbl U
oOuiecTBa; 0 MIPOCTPAHCTBEHHO-
BpeMEHHBIX MaciTabax BceneHHo.

CHUJIBI TPEHUS.
CrocoOHOCTh aHAM3UPOBATH BEIMYUHY U
HarpaBJICHUE CHJI, JCHCTBYIOMMUX Ha TEJO,
JienaTh BBIBO/IBI U pacCUUTHIBATH
3aBHCHUMOCTbH CHUJIBI TPEHHUSI OT Beca Tea.

BJIAICHUC 3HAHUAMU O HanOoJIee BaXKHBIX
OTKPBITUSIX M JIOCTHKEHHUSAX B 00JacTy
€CTEeCTBO3HAHMSI, TIOBJIMSIBILIUX HA
ABOJIIOIHMIO MPEACTABICHUN O MPHUPOJE, HA
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA

HpOBe)IeHI/Ie OIIBITOB U JKCIICPUMCHTOB C

BHIBOJIOM HAa  OCHOBE  IOJYYCHHBIX
pe3yabTaTOB.

Bnanenue HaBBIKAMH MIPOBEICHUS
€CTEeCTBEHHOHAYYHOTO IKCIIEPUMEHTA,

aHalI3a pe3yJIbTaTOB OIIBITHBIX OaHHBIX,
OILICHUBaHHEC HOFpGI.HHOCTCfI, BBISABJICHHBIX
ITPH OLCHKE IMOJIYYCHHBIX PC3YIbTATOB.

Texymuii KOHTPOJIb,

nuddepeHnnpoBaHH
I 3a4€T

c(hOPMUPOBAHHOCTh YMEHHSI TPUMEHSTH)

I/ICCJ'Ie,Z[OBaHI/Ie ABMXKCHUA MW IIPOBECACHUC

Tekymuii KOHTPOJb,

€CTEeCTBEHHOHAYYHbIE 3HAHUA JUTsl OTIBITOB, JTOKA3BIBAIOIIMX 3aKOHOMEPHOCTH | nmuddepeHnnpoBanH

OOBSCHEHHsI  OKPYXKAIOIIMX  SBJICHUN, paBHOMEPHOTO W PaBHOYCKOPEHHOTO | BIi 3a4éT

COXpaHEHHUs  3/I0pOBbs,  oOecreyeHus| NBM)KCHHS, 3aKOHOB IMHAMHKH.

0e30I1aCHOCTH KU3BHEACATEIbHOCTH, [IpoBeneHne  OmbITOB,  OOBSACHAOMMUX | TeKymuil KOHTPOJIb,

OepeXHOro  OTHOUIEHHS K MPHUPOJE, SABJACHHE IOBEPXHOCTHOTO HATSHKCHHMS H | quddepeHnnpoBaHH

pPalMOHAIBHOTO TPUPOJOIIONB30BAHUSA, a CMaYMBaHUS BIH 3aUéT

TAaK)KE BBINOJHEHUS POJIM  TPaMOTHOTO| BrimosniHeHue pacuéra 3MeKTpOMarHuTHOM | Tekymuii KOHTPOIb,

noTpeduress UHAYKIWHU, TpaBuia JleHna muddepeHInpoBaHH
BIH 3a4éT

c(hOpMUPOBAaHHOCTh  TIpeAcTaBieHuid o] OObsICHEHHE pPEaKTUBHOTO JBIDKEHHS U | Tekylmuil KOHTpOJIb,

HayyHOM METOJIe TO3HaHWs MPUPOAbl M| 3aKOHA COXpaHEHHUS HUMITYJIbCA u | muddepeHInpoBaHH

CpelcTBax M3y4YEeHUS MEeraMupa, MEXaHMYECKOW SHEPIHH. BIH 3aUéT

MakpoMupa U MUKpomupa; BiaaeHue| OObICHEHHE TEIUIOBOTO  JIEHCTBHS

pueMaMHu €CTECTBEHHOHAYYHBIX| 3JIEKTPUYECKOr0 TOKa, 3akoHa JIxoyns-

HaOMIONEHUM, ONBITOB HccaeAoBaHui H| JIeHna.

OLIEHKH  JOCTOBEPHOCTH  IOIYYEHHBIX

pe3yabTaToB

BJIaJICHUE MMOHATUHHBIM anmaparoM| M3noxxenne HUCTOpUHU cTaHoBJIeHUS | Tekylmuii KOHTPOJIb,

€CTeCTBEHHBIX  HAyK,  TO3BOJSIONUINM TEOPUHU, OOBSICHSIONIEH cTpoeHue aroma, | nuddepeHInpoBaHH

MM03HABaTh MHUp, y4acTBOBATh Bl pacueT OSHEpruu CBs3H, Aedekra Macc, | bIif 3a4€T

JUCKYCCUSIX 10  €CTECTBEHHOHAYYHbIM| paIMOAKTUBHOCTH. Uznoxenne




BOTIPOCAM,  HCIIOJB30BATh  PA3JIMYHBIC
WUCTOYHHUKHU WH(GOPMAIUU I TOATOTOBKH|
COOCTBEHHBIX pador, KPUTUYECKH
OTHOCUTBECI K  coobmenusm CMU,
COJIEpIKAIMM Hay9IHYIO HH(POPMAITHIO.

uHpopMaUn 0 PagOaKTUBHOM
W3JIy4eHUU U €r0 BO3JCHCTBUU Ha JKUBbIC
opranusmbel.  Paccmorpenue  sAnepHbIX
peakuui, [IEPCIIEKTUB SAIEPHOU
SHEPIeTUKHU.

c(hOpMUPOBAHHOCTh yYMEHHM IIOHHMATh

Hcnonb3oBaHue TEOPETUUYECKUX 3HAHUM

Tekymuii KOHTPOJIb,

3HaAYMMOCTb

3HaHUuA

HE3aBUCHMO OT €ro Npo¢ecCHOHAIBHOM

JACATCIBHO

OLCHKHU, CPABHUBATH OLICHOYHLIC BBLIBOILI,

BUACTH UX
CBA3b

KpUTEpHUEB
CHUCTEMOU LIEHHOCTEHN

CCTCCTBCHHOHAYYHOI'O
KaXXa0ro YCII0BCKa,

IIPU PELLICHUH 33/1a4 I10 MEXaHUKE T depeHInpOBaHH

IS BIN 3a4ET

CocraBiieHne cxeMm Iepefayd BEIIeCTB U
SHEPTMM B DKOJOTMYECKUX CHCTEMax.
AHanu3 ~ XapaKTepUCTHK  NPUPOIHBIX
JKOCHCTEM.

Texymuii KOHTPOJIb,
nuddepeHnpoBaHH
BI 3a4€T

CTH, pa3iMyaTh (akTel U

CBA3b C KPUTCPHUAMHU OLICHOK U

C  ONIpENETCHHOMN PereHne dKOJIOIMYECKUX 3a/ad, aHAIU3 W
OIICHKA O CJIEICTBUI AeSITENbHOCTH
YeJIOBEKa, IyTH PEIICHHUs TI00aTbHBIX

9KOJIOTHYECKUX MPOOIIEM.

Texymuii KOHTPOJIb,
nuddepeHInpoBaHH
B 3a4€T

Pemenue 3aaa4 no MonekynsipHoi gusuke, | Tekymuid KOHTPOIb,

TEPMOANHAMUKE nuddepeHnpoBaHH
bIN 3a4€T
Hcnons3oBaHne TeOpEeTHYECKUX 3HAHUW | TeKylmuil KOHTpOJIb,
NpyH  peumeHud  3a7ad = 1o  Teme | AuddepeHnupoBaHH
ANIEKTPOIMHAMHUKA bl 3a4€T
Pemienne 3amay mo Teme KsantoBas | Tekymuii KOHTPOJIb,
¢dusuka nuddepeHnpoBaHH
I} 3a4€T
OcBoenune JUCTUITIIINHBI mpcaIojaaract BBIITOJIHCHHUC BHeay,HHTOpHOﬁ

CaMOCTOSTEIbHOM paboThI, JOMAITHUX 33/IaHUM/, BBITIOJTHEHUE TTPOEKTA.

B paMkax mUCHMIIIUHBI UHAMBUAYAIBHBIN MPOEKT - 0co0ast (opMa OpraHu3aluu
oOpa3oBarebHOM JEATENLHOCTH OOydJaromuxcsi (yuyeOHOEe WCCIIeIOBaHHE WIIH
y4eOHBIH TIPOEKT). [JIaBHOM OTIWYUTEILHOH OCOOCHHOCTBIO METOJa TIPOCKTOB
ABIIsIeTCS OOy4YeHHE HA aKTUBHOW OCHOBE, 4Yepe3 IeIeCO00pa3Hyl0 NesITebHOCTh
yU€HHKA, KOTOpas COOTBETCTBYET €ro JUYHBIM HHTEepecaMm. B ocHOBe 3Toro merona
JISKUT pa3BUTHE MMO3HABATEIILHBIX HABBIKOB O0YJAIONIUXCS, YMEHUN CAMOCTOSITEIIBHO
KOHCTPYHpPOBaTh CBOW 3HAHUS, YMEHHUI OpPHEHTUPOBATHCS B HHPOPMAIMOHHOM
MIPOCTPAHCTBE, Pa3BUTHE KPUTUUECKOTO U TBOPUECKOTO MBIILICHHS. MeTol MPOEKTOB
BCETa OpPUEHTUPOBAH HA CAMOCTOSITENBHYIO JCSTEIBHOCTh OOydYaroImuXcs
WHIUBUIYaIbHYIO, TMapHYI0, TPYMNIOBYIO, KOTOPYIO OOYyYaroliuecs BBIMONHIIOT B
TEUEHUE OMPEACICHHOTO0 OTpe3Ka BpeMeHH. MeToll MpOeKTOB BCEraa Mpeanoaraet
pEIIeHNE KaKOW-TO MPOOIEMBI.

TeMbl HHAUBUYAIbHBIX IPOEKTOB:

Benukue yyeHbie JpEBHOCTH.

MOKHO 71 OPENIENTUTh MACCy 3BE3/IbI.

Ucrtopus «Ilepnetym MoOumey.

N3 nymku Ha Jlyny? [louemy Het?

[Tonér npenmeToB (OyMaXkKHBIX 3MEEB, KUBBIE U PACTUTEIbHBIC JIETYHBI,
oJIET OyMEpaHroB, MEXaHUKa KpPbLJIa).

6. Kak meHsiercs Bec Tena Ha paBHUHE U B TOPaXx.

agbrwbE




15.

Bona — Oynyiee Toriugo.
DHepreTuyeckas IEHHOCTh MPOYKTOB MTUTAHUS.
AtMocdepHoe naBiIeHre B TEXHUYECKUX YCTPOUCTBAX.

. Coobmaroniyecs: cocyasl B IPUPOAE U TEXHHUKE.
. X0noauibHble yCTaHOBKU. [IpuHumnn aencrsus.
. DNeKTpuYecKas Lelb B KBAPTUPE.

. DNEKTPUYECKUE SBJICHUS B IPUPOJE.

. CBepXIpOBOAUMOCTS.

IIponutoe n Oynyiiee raJbBaHUYECKUX NIEMEHTOB (OIBIT CAMOJEIBHOTO

3apsAIHOTO YCTPOMCTBA JIJIs TeseoHa).

16.
17.
18.
19.
20.
21.
22.

DHeprocoeperamIre TEXHOJIOTUN B ObITY (HOBBIE HJICH).

[lepBoe paano uctopusi U NpUMeHeHHe (COOpKa MPOCTEHIIETO Pauo).
OnexTpuyeckas pakera (pakeTHbIN ABUTATENb HA TBEPJIOM TOIUIUBE).
MaruutHoe none 3emiid. Bo3M0XKHOCTb CMEHBI MTOJIFOCOB.

Huxona Tecina u 351eKTpOMarHeTusM.

HcTtopus kommnaca (MO/ielib CaMO/IEIbHOTO KOMITaca).

Kunkue maruutel U ux npuMeHeHue. CeKkTpaibHbld aHanu3 (MICTOpUs U

COBPEMEHHOCTb ).

24,
25.
26.
217,

MupHbiii aTOM (TIEPCTIEKTUBBI PA3BUTHS).

[TonynpoBonHUKH.

Hcropust OTKpBITHS aToMa.

HaHno TexHomorun coBpeMeHHOro Mupa. (TeXHUKa U MeAuluHa). Teopun

pa3Butus BceneHnHoi

29.
30.
31.
32,
33.
34,
35.
36.
37.
38.

JKu3Hb U cMEpTh 3BE3/BbI.

YepHbie ABIPHI.

Temuas marepus.

Teopust OTHOCUTENBPHOCTH DUHIITENHA U TPABUTALIUS.

BererapuaHcTBO — 3a ¥ IPOTUB.

JlekapCcTBEHHBIE pACTEHHS.

3araiku nojiyniapuii roJIOBHOTO MO3ra.

Tpancno3unus OpraHoB

Snosursie pactenust Kpacnomapckoro kpas.

Okpyxarolas 4elaoBeKa cpella U €€ KOMIOHEHTBI: Pa3JIMYHbIE B3IJISIIbI

Ha OfHY TIpoOIeMy.

39.
40.

[Tuénnl Kak 9acTh YKOCUCTEMBI.
[Tonysnsiiys Kak eIMHUIIA OMOIOTHYECKOM IBOIOIUH.



3. MecTo y4eOHO# JUCHUILUIMHBI B Y4e0HOM IJIaHe.

VYyebnas qucrumuinaa OJ1b.08 «EctecTBO3HaHUE) SBISETCS Y4€OHBIM MPEAMETOM
o BBIOOPY M3 oOsi3arenpHOM mpenmeTHor oOmactu «EctectBennsie Hayku»y PI'OC
cpeaHero o01Iero 0opa3oBaHUsL.

VYyeOnas nucnuminmHa «EcTecTBo3HaHmWe» u3ydaeTrcs B 0011€00pa3oBaTEILHOM
nukiae ydeOHoro miaana OIIOIT CIIO gns cneumansHocTH 43.02.13 Texnonorus
MAapUKMaxepCcKor0 HMCKYCCTBA COIMAbHO-DKOHOMHUYECKOTO Tmpodwis Ha 0Oase

OCHOBHOTO OOIIEro 0o0pa3oBaHMsI C TONTYYEHHUEM CpPEIHEro 001mero oOpa3oBaHUS
(ITIICC3).



4. Pe3yabTarbl 0OCBOCHHS Y4eOHOM TUCHUNINHBI.
OcBoeHune  comepkaHust  ydeOHOM — aucnuMIuiMHEBl  «EcTecTBo3HaHME»
o0ecreynBaeT JOCTHKEHUE CTYIEHTaMH CIEAYIOIHNX PEe3YIbTaToB:
JINYHOCTHBIE Ppe3yabTaTbl OCBOCHUS OCHOBHOM 00pa30BaTENbHON HpOrpaMMbl
JIOJIKHBI OTPaXKaTh:
® YCTOWYMBBIN MHTEPEC K MCTOPUU U JOCTHUKCHHSIM B OOJACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTHU 32 POCCUIICKHE €CTECTBEHHbIE HAYKH;
® TOTOBHOCTh K TMPOAOKCHHIO OOpa30oBaHUs, MOBBIIMICHUIO KBaTW(UKAINU B
n30paHHON TPOodeCCHOHATIBHOMN MESITEILHOCTH C UCIIOI30BAaHUEM 3HAHUN B 001aCTH
€CTECTBEHHBIX HayK;

® O0OBEKTHMBHOE OCO3HAHWE 3HAYNMOCTH KOMHeTeHI_[I/Iﬁ B 00JIaCTH €CTECTBEHHBIX



HayK IS 4YeJoBeKa U OOIIEeCTBa, YMEHHUE UCIOJIb30BaTh TEXHOJIOTUYECKUE
JOCTUKEHUS B 00JaCTU (PUBHKU, XUMHUH, OMOJIOTUU Il TIOBBIIICHUSI COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHS B BHIOpaHHOMN MPO(eCCUOHATBHOM AeSTEIbHOCTH;

® yMEHUE IMPOAHATU3UPOBATh TEXHOTEHHBIE TMOCJEACTBUSA ISl OKpPYXKaloIleH
cpelibl, OBITOBOM M MPOU3BOACTBEHHOM J1€ATEbHOCTH YEIOBEKA;

® TOTOBHOCTh CAMOCTOATENILHO JOOBIBaTh HOBBIE JJIsi C€0sl €CTECTBEHHOHAYYHBIC
3HAHUS C UCTIOIB30BAHUEM ISl ATOTO JIOCTYIMHBIX UICTOYHUKOB MH(OpMaIuu;

® yMEHUE VYIPaBIATH CBOEH I[IO3HABATEILHON JEATENbHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEIIJIEKTYaIbHOTO Pa3BUTHS;

® yMEHUE BBICTpAWBATh KOHCTPYKTHMBHBIC B3aMMOOTHOIICHHS B KOMAaHJIE IO
pelieHno o0IMX 3a/1a4 B 00J1aCTH €CTECTBO3HAHUS

MeTanpeaMeTHbIe Ppe3yJbTaThl OCBOCHHS OCHOBHOH 00Opa3oBaTelIbHOU
POTPaMMBbI JTOJIKHBI OTPaXKaTh:

® OBJIAJICHWC YMCHUSMHU W HaBBIKAMHM Pa3JIMYHBIX BHJIOB II03HABATCIHHOM
JCATEIBHOCTH JIJIS1 U3YUCHUS Pa3HBIX CTOPOH OKPYXKAIOIIEr0 €CTECTBEHHOTO MUPA;

® IpUMEHEHHE OCHOBHBIX METOJOB TO3HAHUS (HAONIONEHUsS, HAYYHOTO
OKCIIEPUMEHTA) ISl M3YYCHHS Pa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOW KApPTHHBI
MHUpa, ¢ KOTOPBIMH BO3HHUKAaeT HEOOXOMUMOCTH CTAJIKUBAThCA B MpodeccrHoHambHON
cepe;

® yMEHUE OTPEACIIATH LEIH U 3a]]auu JeATCIbHOCTH, BRIOMPATh CPEIACTBA IS X
JTOCTHKCHHSI Ha TTPAKTHKE;

® yMEHHE  WCIONB30BaTh  pa3lUYHbIE  HMCTOYHWKH  JUIS  TIOJTYUYCHHS
€CTCCTBCHHOHAYYHON WH(POPMAIH B OIEHUBATh €€ JOCTOBEPHOCTD JJIST TOCTHIKCHISI

IMOCTABJICHHBIX IIEJICH U 3a/1a4;

IIpenmeTHbIe pe3yJbTaThl OCBOCHHS MTPOPIIBHOTO Kypca €CTeCTBO3HAHUS
JOJIKHBI OTPaXKaTh:

1) chopmMupoBaHHOCTH,  TPEACTABICHHH O  IIEJIOCTHOM  COBPEMEHHOMU
€CTECTBEHHOHAyYHON KapTUHE MHUpPA, O MPUPOJAE KaK €AUHON LEIOCTHOM CHUCTEME, O
B3aMMOCBSI3M YEJIOBEKa, MPHUPOIBI M OOIIECTBA; O MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTabax BceneHnnoi;

2) BlajcHWE 3HAHUSMU O HaWOOJIee BAXKHBIX OTKPBITUAX M JIOCTHIKCHHSIX B
00J1aCTH €CTECTBO3HAHUS, TTOBIUSBIINX HA 3BOJIOLMIO MIPEJCTABICHUM O MPUPOJIE, Ha
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

3) chopMUPOBAHHOCTh YMEHHUSI MPUMEHSITh €CTECTBEHHOHAYYHbIC 3HAHUS IS
OOBACHEHUS OKPYXAIOIIMX SIBICHUM, COXpaHEHHsS 370pOBbs, OOECIeUCHUs



0€30MacCHOCTH  KU3HENESITEIbHOCTH, OEpEeKHOTO  OTHOIICHUS K  MPUPOIE,
pallMOHANILHOTO TPHUPOJONOIb30BaHUs, a TAaKKE BBIMOJHEHUS POJM TPaMOTHOTO
oTpeouTeNs;

4) chopMUPOBAHHOCTH MPEJCTABICHUN O HAYYHOM METOJI€ TTIO3HAHUS MPUPOABI U
CpeIcTBaX M3y4YeHHUs] Meramupa, MakpoMHpa M MUKPOMHpPA; BIAJCHUE MpPUEMaMU
€CTeCTBEHHOHAYUYHBIX  HAOJIONCHUM,  OMNBITOB  HCCIENOBAaHUM W OLICHKHU
JIOCTOBEPHOCTH TOJIYYEHHBIX Pe3y/IbTaToB;

5) BiIajeHWE TMOHATUMHBIM alllapaToM E€CTECTBEHHBIX HAyK, MO3BOJISIONIUM
MO3HaBaTh MUP, Yy4aCTBOBAaTh B JUCKYCCHUSIX MO €CTECTBEHHOHAYYHBIM BOIIPOCAM,
UCIIOJIb30BaTh Pa3JIMYHbIE UCTOUHUKUA WH(OOPMAIMU JIJIsi MOATOTOBKUA COOCTBEHHBIX
paboT, KpUTHYECKH OTHOCUTHCS K coolmieHusmM CMMU, conmepanuM Hay4dHYIO
UH(OpPMaILINIO;

6) chopMUPOBAaHHOCTH YMEHUU MOHUMATh 3HAYMMOCTH €CTECTBEHHOHAYYHOTO
3HaHUS JJI1  KaXJIOro 4YeJloBEeKa, HE3aBUCHMMO OT €ro mnpodecCHOHAIbHOM
NeATeIbHOCTH, pa3iniarh (PakThl U OIICHKH, CPABHUBATH OIICHOYHBIC BBIBOJIBI, BUJICTh
UX CBSI3b C KPUTEPUSIMHU OIICHOK U CBSI3b KPUTEPUEB C OMPEICICHHONW CHUCTEMOM
IIEHHOCTEM.

B mnporpammy BKIIIOYEHO COJEp)KaHME, HamNpaBleHHOE Ha (OPMHPOBaHUE Y
00yYaromuxcst KOMIETEHIIUH, HEOOXOIUMBIX ISl KAUeCTBEHHOTO OCBOEHHUS OCHOBHOM
npodeccruoHanbHoOi 00pa3oBarenbHOM mporpammbl CITIO Ha 6a3e 0CHOBHOTO 00IIEro
oOpa3oBaHusi C TIOJIy4YEeHHEM CpeIHero ooOimero o0pa3oBaHHs; POrPaMMBbI
MOJrOTOBKM criennaiucToB cpennero 38ena [IICC3.

B pesynprare ocBoeHus ydeOHON IuCHMIUIMHBI «EcTecTBO3HAaHHME» CTYACHT
JOJDKEH OCBOMTH cienyromue obmme kommeTteHiuyn [ITICC3 mo cnenuanbHOCTH
43.02.13 TexHOI0THS TAPUKMaXEePCKOro UCKYCCTBA:

OK 01. Beibupars crocoObl pemieHus 3aaad npodecCuOHATbHOU NeATeIbHOCTH,
MPUMEHUTENIHHO K PA3TUIHBIM KOHTEKCTaM.

OK 02. OcymecTBinsiTh TMOWUCK, aHAIW3 W HHTEPHpETANio HHpOopMaIuy,
HE0OXOIMMOM JJIs BBITIOJIHEHUS 33724 TPO(hEeCCHOHABHOM IS TEIIbHOCTH.

OK 03. IlnanupoBaTh W peaJM30BBIBATH COOCTBEHHOE MPOGECCHOHATBEHOE W
JTUYHOCTHOE Pa3BUTHE.

OK 04. PaGorath B KOJUICKTHBE W KOMaHje, YOPEKTUBHO B3aMMOACHCTBOBATH C
KOJIJIEraMU, PYKOBOJICTBOM, KIIMEHTAMH.

OK 05. OcymecTBiasiTb yCTHYIO M TUCbMEHHYIO KOMMYHHMKAllUIO Ha
TrOCYJJapCTBEHHOM SI3bIKE C YYETOM OCOOEHHOCTEW COIMalIbHOTO M KYJIBTYpPHOIO
KOHTEKCTA.

OK 06. IlposBiATH rpakJaHCKO-MATPUOTUYECKYIO MO3HIUIO, JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHHE HAa OCHOBE TPAAUIMOHHBIX O0IIECUYEIOBEYECKUX [ICHHOCTEH.

OK 07. ConelicTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepexeHuIo,



3¢ (PeKTUBHO EeHCTBOBATh B UPE3BbIUAHBIX CUTYAIUIX.

OK 08. Hcnonws3zoBaTh cpenctBa (PU3MYECKON KyIbTypbl IJisi COXPAaHEHHUS H
YKpEIUIEHUsI 370pOBbsi B  Ipolecce MNpo(hecCHOHANBbHON  ACSITEIBbHOCTH U
NoAJepKaHus HEOOXOAMMOTO YPOBHS (PU3HUECKOM MOATOTOBIEHHOCTH.

OK 09. HcnonwszoBaTh HMH(POPMALMOHHBIE TEXHOJOTMU B MPOQeCcCHOHATBHOM
NEeSATENbHOCTH.

OK 10. INonb3oBarbes nmpodhecCHOHANBHON TOKYMEHTAIMEe Ha rocyJapCTBEHHOM
Y UHOCTPAHHOM SI3bIKE.

OK 11. IInanuposars IIPEAIIPUHUMATEIIBCKY IO NEATENIbHOCTD B
npodeccuonanbHoO chepe.

5. Conepxanue yueOHoii AMCUUIINHBI c yuéTom npoduisi
npogeccHoOHAIBHOr0 00pa3oBaHuS.

PU3UKA

Beeoenue

®uznka — dyHIaMEHTalbHAsg HayKa O Mpupojae. EcTecTBEHHOHAyYHBIM METOH
[MO3HAHHUSI, €r0 BO3MOXXHOCTH U TPAHULIBI TIPUMEHUMOCTH.

EnuHCTBO 3aKOHOB TMPHPOABI M COCTaBa BeliecTBa Bo BceneHHOUW. OTKpBITHS B
¢u3nKe — OCHOBA MPOTpecca B TEXHUKE M TEXHOJIOTHH MPOU3BOICTRA.

Mexanuxa

Kunemaruka. Mexannueckoe nBuxkeHue. Cucrema orcuera. Tpaekropus
nerokeHus. Ilyte. Ilepememienune. PaBHOMEpHOE TIPSMOJMHENHOE JIBUKCHHE.
Cxopoctb. OTHOCUTENBHOCTh MEXAHUYECKOTO JBWKCHUS. 3aKOH  CIIOKEHHUS
ckopocterd. CpenHsisi CKOPOCTb NP HEPABHOMEPHOM JBH)KEHUU. MrHOBEHHas
CKOpOCTb. PaBHOYCKOpEHHOE MpPsSIMOJIMHENWHOE ABMXKeHue. YckopeHue. CBOOOIHOE
MaJICHUE TeJL.



Jnnamuka. Macca u cuia. B3aumoneiictBue Teia. 3akoHbl AUHAMUKUA. CHUIIBI B
IIPUPOAE. 3AKOH BCEMUPHOTO TATOTEHUS.

3aKoHbI COXpaHeHUs B MexaHHuKe. MIMmynbc Tena. 3aKOH COXpaHEHUsI UMITYIIbCA.
PeaktuBHOe nBHkeHHEe. Mexannuyeckas pabora. MomHocts. MexaHuyeckasi 3Heprusl.
Kunernueckas sneprusi. Kuneruueckast sHeprusi u padora. [loTeHnanbHas sHeprus
B I'PABUTALIMOHHOM T10JI€. 3aKOH COXPAHEHUSI TIOJIHOW MEXAaHUYECKOW YHEPTUU.

Jemoncmpayuu

OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUIKCHUSI.

Buabl MexaHUYECKOTO ABUKCHHUS.

HNuepTtHOCTSH TEII.

3aBUCUMOCTb YCKOPEHUS TeJIa OT €r0 MACChl U CUJIbI, ICMCTBYIOIIEH Ha TEJIO.

PaBeHCTBO M TPOTUBOIOJOKHOCTH  HAIpaBJICHUST  CUJI  JECUCTBUS U

POTUBO/ICHCTBUSI.

HesecomocTs.

PeakTuBHOE IBUXKEHHUE, MOJIENIb PAKETHI.

N3menenue sHepruu npu COBEPIICHUN PAOOTHI.

Ilpakmuueckoe 3anamue
UccnenoBanue 3aBUCMMOCTH CUJIBI TPEHUS OT Beca Tea.

XUMUA

OBIIIAA 1 HEOPTAHUMYECKAS XMMUA

Beeoenue

Xumuyeckas KapThHa MUpa Kak COCTaBHAs 4acTh €CTECTBEHHOHAYYHON KapTHUHBI
mupa. Posb XuMuu B )KM3HU COBPEMEHHOTO OOIIIECTRA.

[IpumeHeHUE AOCTHIKCHUH COBPEMEHHOM XHMHHM B TyMaHHTapHOUW cdepe
JIEATENbHOCTH O0IIECTBA.

XUMHUYECKOEe cojAepkaHue yuyeOHoW mucnuiuimHbl «EcTecTBo3Hanme» mpu
ocBoeHun cnenuanbHocTel CIIO conuanbHO-?PKOHOMUYECKOTO U T'YMaHUTApHOIO
npoduiei mpodecCHOHAIBHOTO 00pa30BaHUS.

OcHosnbie nonsmust U 3aKoHbl XUMUU

[Ipenmer xumun. BemectBo. Atom. Monekyma. XuMHUYECKH AJIEMEHT U (POPMBI
ero cymectBoBanus. [IpocTeie U CI0KHBIE BEILIECTBA.

Jemoncmpayuu

HaGop mozeneit aToMOB U MOJIEKYIL.

N3mepenue BemecTBa. OCHOBHbBIE 3aKOHBI XUMHUH. Macca aToMOB M MOJIEKYIL.

OtHocuUTeNbHBIE aTOMHAasi W MOJIEKylsipHass wmacchl. KonnuecTBo BelecTBa.
[TocrositnHass ABoraapo. MomsipHass Macca. 3akoH ABorajapo. MomsipHblil 00beM
rasos.

KonuuecTBeHHbIE M3MEHEHUSI B XUMHUU KaK YAaCTHBIM ClIydall 3aKOHOB IEPEXoaa
KOJIMYECTBEHHBIX N3MEHEHU B KAYECTBECHHBIE.

NnnrocTpannu 3aKk0Ha COXpaHEHUSI MAcChl BEIIECTBA.



Ilepuoouueckuii 3axkoH
u Ilepuoouueckas cucmema xumuyeckux snemenmos /.M. Menoeneesa

OtkpeiTue Ilepumonnueckoro 3akona. llepuogmueckass cucTeMa XUMHYECKUX
aneMmeHToB JI.M1.MeHpaeneena.

3nauenue Ilepmonnueckoro 3axkoHa u Ilepmonnueckol CHUCTEMBI XUMHUYECKUX
aneMeHToB JI.M.MenneneeBa 1 pa3BUTHS HAayKW W TIOHUMAHUS XUMHUYECKOM
KapTUHBI MUpA.

Jlemoncmpayusn

Paznmuunbie  Qopmbr  Ilepuoanueckoit  cCUCTEMbl  XMMHUYECKUX  AJIEMEHTOB
J..Menneneena.

CmpoeHue eeujecmed

KoBasienTHas cBsi3b: HenosipHas U nojsipHasi. lonHast cBsi3b. KaTHOHBI U aHUOHBL.
Merannudeckas cBsizb. BogopogHas CBA3b.

Jemoncmpayusn

OO6pa31ipl BEIIEeCTB U MaTEPUAJIOB C PA3IUYHBIMU TUIIAMHU XUMHYECKOUW CBSI3H.

Booa. Pacmeopul

Bona B mpupoze, ObITy, TEXHUKE U Ha MPOU3BOJCTBe. DU3nuecKkne U XUMUUYECKUe
cBoiicTBa BO/bl. OnpecHEeHHE BOJIbI. ATperarHble COCTOSHUS BOJABI U €€ NIEPEXO/Ibl U3
OJTHOTO arperarHoro COCTOSIHUS B JPYToe€.

Jlemoncmpayusn

du3nYecKue CBOMCTBA BO/IbI: TOBEPXHOCTHOE HATSKEHHUE, CMAYMBaHUE.

Xumnyeckue peakuuu. [[oHATHE O XMMHUYECKOW peakuuu. THUIBI XMMHUYECKHX
peakiuii. CKOpOCTh peakiuu U (PaKTOpbl, OT KOTOPHIX OHA 3aBUCHT.

Jemoncmpayusn

XUMHUYECKHUE PEAKIIUU C BBIJCICHUEM TEIJIOTHI.

Heopeaﬂuqecmte coeouHenus

Knaccupukanusi HeopraHu4eCcKMX COeIMHEHHl M HMX cBoMcTBa. OKCHUIBI,
KHUCJIOTBI, OCHOBAHHS, COJIU.

Ilousitue o ruapoamse coseil. Cpena BOAHBIX PAacCTBOPOB COJICH: KHCIas,
HeWTpaiapHasl, menouHas. Bogopoaueii nokasarens pH pactsopa.

Metasubl. O0mue pu3ndecKue 1 XMMUYECKUE CBOMCTBA METAIIIOB.

Hemeranupl. OOmias xapakTepuCTUKa TJIABHBIX TMOATPYII HEMETAJUIOB Ha
MIPUMEPE TaJOTECHOB.

Baxueimme coequHeHUsT METAUIOB U HEMETAJJIOB B MPUPONE U XO3SIMCTBEHHOU
NEATENBHOCTH YEJIOBEKA.

Jemoncmpayuu

B3aunmopeiicTBre MeTalIOB ¢ HEMETalllaMU (LIMHKA C CEPOM, aTlOMUHHUSI C HOIOM),
pacTBOpaMu KUCIOT U IETIOUECH.

l'openne meTamioB (LIMHKA, kKeje3a, MarHus) B KUCJIOPOJIE.

B3anmoneicTBue a30THOM U KOHUEHTPUPOBAHHON CEPHOM KUCIIOT C MEJIBIO.



BoccranoBuTENbHBIE CBOWCTBA METAJIIOB.
Ilpakmuueckue 3anamus
Onpenenenne pH pactBopa comneid.

B3aumozencTBrue MeTamioB ¢ paCTBOPAMHU KUCIIOT U COJIEH.

OPITAHMYECKAA XUMUA

OpZClHH‘l@CKue CcOeOuHeHUs

OcCHOBHBIC TOJIOKEHUSI TEOPUM CTPOCHUSA OPraHUYECKHX COeIMHEHUI.
MHoroo6pa3ue opranndeckux coeauuenuii. [lonstue nzomepuu.

YriieBonopoasl. IlpenenbHble W HENpeAedbHbIE YIIEBOAOpPOAbL.  Peakius
noiumepuszanu. [IpuponHbie HCTOYHUKHU  YITIEBOAOPOJOB. YIVIEBOAOPOABI Kak
OCHOBA MEXKIYHAPOJIHOTO COTPYIHUUYECTBA U BAXKHEUIINI UCTOYHUK (HOPMUPOBAHUS
oromkera PD.

Kucaoponconep:xamue OpraHv4ecKue BelllecTBaA. [IpencraBurenu
KUCJIOPOJICOJIEPKAIMX OPraHUYECKUX COCIUHECHUW: METWIOBBIM W ATHJIOBBIU
CIIUPTHI, TJIUIIEPHH, YKCyCHas KuciaoTa. JKUpbl Kak CI0KHBIC dPUPBHI.

VYrieBoapl: IIFOKO3a, KpaxMal, HEJUTI03a.

A3oTcoaep:kaiiie OpraHuveckre coequHeHnsi. AMUHBI, AMUHOKHUCIIOTBI, OCJIKH.
Crpoenue u Ouonorunueckast GyHKIUsE OSJIKOB.

Jemoncmpayuu

[Tomyyenue sTuneHa U €ro B3aWMMOAECHCTBHUE C PAaCTBOPOM I€pMaHraHaTa KallMs,
OpOMHOI BOIOM.

KauecTtBeHHas peakuys Ha TIIULEPUH.

I{BeTHBIC peakiuu OEIKOB.

IlmacTtmaccesl m BosiokHA. IloHsATHE O macTMaccax M XMMHUUYECKHUX BOJIOKHAX.
HarypanbHble, CHHTETUUECKHE U UCKYCCTBEHHBIC BOJIOKHA.

JdeMoHcTpanus

Paznuunbie BUBI IJIACTMACC U BOJIOKOH.

Xumus u Hcu3Ho

X¥MHSI ¥ OPraHu3M 4esioBeKa. XUMHUUYECKHUE AJIEMEHThI B OpraHU3ME YeoBeKa.
Opranndeckre W HeopraHudeckue pemiecTBa. OCHOBHBIC JKU3HEHHO HEOOXOIUMBIC
COCIMHEHUS: OCJIKHU, YIIIEBOABI, JKUPbI, BATAMUHBI. YTJIEBOJbI — TJIaBHBIM MCTOYHHK
SHEpruu opranusma. Poib xupoB B opranusmMe. XoJe€CTEPHUH U €T0 POJib B 37J0POBbHE
YyeJIOBEKa.

MunepanbHble  BeIlleCTBA B NPOJAYKTaX IHUTaHUS, THUIIEBbIE J0OABKH.
COanancupoBaHHOE MMUTAHUE.

Xumus B ObITy. Bona. KauectBo Bogbl. Motoliiue u uncTsiue cpeacrna. [Ipasumna
6e30macHoi paboThI CO CPEICTBAMU OBITOBOI XUMUH.

BUOJIOT'NA

buonoeus — coeokynnocms Hayk o d#cueotl npupooe.
Memoowvl nayunoeo nosnanus 6 buonocuu



Kupas npupona kak 0ObEKT U3yueHUs: OMOIOrHH. MeToabl UCCIIEOBAHUS HKUBOU
npuponsl B Ouonoruu. OnpeneneHue KU3HU (C NPUBICYEHUEM Marepuaia u3
paznenoB (GU3MKU U XUMUH). YPOBHU OpraHU3allUU KU3HU.

Jemoncmpayuu

VYpOoBHM OpraHu3aluu KU3HU.

Mertonbl NO3HAaHUS )KUBON IIPUPOLIBI.

Knemka

NcTtopus n3ydenus kineTkd. OCHOBHBIE MOJOKEHHSI KIIETOYHOW Teopuu. Kitetka —
CTPYKTYpHO-(GYHKIIMOHAIbHAS (2JICMEHTapHAas) CIMHUIIA KU3HU.

Crpocnue kiaeTkd. [IpoKaproThl U SyKapUOThl — HU3IIUE W BBICIINE KJICTOYHBIC
opranu3Mbl. OCHOBHBIC CTPYKTYpHBIC KOMITOHEHTBI KJICTKH JyKapwoT. Kierounoe
sapo. DyHKIUSA sjpa: XpaHEHHWE, BOCIPOUM3BEICHUE W Tepelravya HaclIeACTBEHHOM
UHQPOPMAIIMH, PETYIISAIUS XUMUYECKON aKTUBHOCTH KieTKH. CTpykTypa U (yHKIIUU
XpPOMOCOM. AYyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI.

buonornyeckoe 3HaueHWEe XUMHUYECKHUX dJIeMEHTOB. Heopranudeckue BeliecTsa B
cocTaBe KJICTKA. Pollb BOABI KaK pPacTBOPUTEISI M OCHOBHOTO KOMITOHEHTA
BHYTPEHHEH Cpeabl OpPraHuM3MOB. YIVICBOJABI M JMNUILI B KieTke. CTpykTypa
ouonorndyeckne QyHKIuM OenkoB. CTpoeHHWE HYKICOTHJIOB M CTPYKTypa
nonnHykieotuaHbix nenei [JHK u PHK, AT®.

Bupycsl u Oakrepuodaru. HekineTtouHoe cTpoeHHe, >KU3HEHHBIH LUKJI H €ro
3aBUCUMOCTh OT KJIETOUHBIX (OpM KH3HU. Bupycel — B030ynutenn MHPEKIUOHHBIX
3a0o0seBaHuii; TOHsATHE 00 OHKOBHUpYcaX. Bupyc umMmmyHoneduiura yenoseka (BIY).
[Tpodunakruka BUY-undexmmm.

Jemoncmpayuu

CtpoeHue MOJIEKYIIbI OeJKa.

Crpoenue monekynsl JIHK.

CrpoeHue KIeTKH.

CrpoeHue KIETOK MPOKAPHOT U DYKAPHUOT.

Crpoenue Bupyca.

Ilpakmuueckue 3anamus

HaGmronenne KIETOK pacTeHW W JKUBOTHBIX TI0J] MUKPOCKOTIOM Ha TOTOBBIX
MUKpOTIpenapaTax U Ux OlMUCaHue.

CpaBHeHUE CTPOCHHS KIETOK PACTEHUN U KUBOTHBIX.

Opeanuzm

OpranusM — eauHoe 11e50e. MHOroo0pasue opraHu3MoB.

OOMeH BeIIeCTBOM M SHEPTUEH C OKPYKAIOIIECH cpesioil Kak HE0OXOAUMOE YCIIOBHE
CYIIIECTBOBAHHUS KHBBIX CHCTEM.

CrocoOHOCTh K CaMOBOCIIPOM3BEEHUIO — OJHA W3 OCHOBHBIX OCOOCHHOCTEH
JKUBBIX OpPraHW3MOB. JlejeHHEe KISCTKH — OCHOBa POCTa, PA3BUTHS M PAa3MHOKEHUS
opranu3MoB. becmnonoe pasmHoxenue. [1o10Boi mporiecc U MOIOBOE Pa3MHOKEHUE.
Omog0TBOpEHHE, €T0 OMOIOTHYECKOE 3HAYCHHE.



[lonsitue 00 MHAMBUIYaTBbHOM (OHTOTEHE3), SMOPHOHAILHOM (d3MOpHOTreHe3) u
MOCTAMOPUOHANILHOM  pa3BUTUU. MHAuBHUIyalbHOE pa3BUTHE YEIOBEKA U €0
BO3MOYKHBIE HAPYIICHUS.

OOuue mpeacTaBieHUss O HACIEACTBEHHOCTH U H3MEHYMBOCTH. [eHeTHuecKas
TEPMUHOJIOTUSI ¥ CHUMBOJMKA. 3aKOHOMEPHOCTH HacienoBanus. HacienoBanue
npu3HakoB y yenoBeka. [lonoBbie xpoMocombl. CLEMIIEHHOE € MOJIOM HAclleJOBaHKE.
HacnenctBennsie 00e3HM YelioBeKa, X MPUUMHBI U NpodriakTuka. CoBpeMEHHBIC
MIPEACTABICHUS O T€HE U TEHOME.

['eneTnueckue  3aKOHOMEPHOCTH  W3MeHuuBOCTH. Kiaccudukanus  dopm

M3MEHYMBOCTH.

BnusiHue MmyTareHOB Ha OpraHu3M 4eJIOBeKa.

[Ipenamer, 3agaun 1 METOJBI CEJICKIIMU. | €eHETHUECKHNE 3aKOHOMEPHOCTU CEJIEKIIUH.
VYyenne H.M. BaBuioBa o 1meHTpax MHOroo0Opasus U MPOUCXOXKIEHHUS KYJIbTYpPHBIX
pactenuii. buotexHnonorus, ee T10CTUKEHUS, IEPCIIEKTUBBI PA3BUTHSI.

Jemoncmpayuu

OOMeH BelIecTB U MpeBpalieHusl JHEPTUH B KIIETKE.

Jlenenue KIeTKH (MUTO3, MEHO03).

Crnioco0bl 6ecrosoro pa3MHOKEHHUS.

Onnog0TBOPEHUE Y PACTCHHUH U )KUBOTHBIX.

NunuBuayanbHOE pa3BUTHE OPraHU3MA.

Hacnencreennbie 601€3HM YeIOBEKa.

BnusHue ankoronn3ma, HAPKOMaHUU, KypeHUsI HA HACJIEICTBEHHOCTb.

MyTranuu.

MonudukanroHHas U3MEHYUBOCTb.

LenTpsl MHOrO0Opasusi U MPOUCXOKACHHS KYJIbTYPHBIX PACTEHHUIA.

NckyccTBeHHBIN 0TOOD.

UccaenoBanus B 001acTi OMOTEXHOJIIOTAH.

Ilpakmuueckue 3anamus

Pelenue 31eMeHTapHBIX TEHETUYECKUX 3a/1a4.

AHanu3 M OIIEHKAa 3TUYECKUX AaCIEKTOB PA3BUTHUSI HEKOTOPBIX HCCIECIOBAHUIA B
OMOTEXHOJIOTHH.

Buo

OBONIOIMOHHAS TEOpUsT W €€ poidb B  (OPMUPOBAHMHM  COBPEMEHHOM
€CTECTBEHHOHAy4YHOM KapTuHbl Mupa. Bupa, ero kpurepuu. llomymsamus kak
CTPYKTYpHas eAuHuUIA BuJa U 3Boonnu. Cunternueckas teopus sBomtonuu (CTI).
JIBMKyIIME CUIIBI 3BOTIOLMH B cooTBeTCTBUM ¢ CTO.

Pesynbrarel  sBomtonmu. CoxpaHeHHWE MHOrooOpasus BUJOB KakK OCHOBA
ycTounBoro paszputusi o6uocdepsl. [IpuunHbl BeIMUpaHus BUAOB. bromornueckuii
nporpecc U OMOJIOTUYECKUI perpecc.

['unore3sl NpPOUCXOKACHUS KU3HU. YCIOKHEHUE KUBBIX OpPraHU3MOB Ha 3emiie B
MpoLecce BBOMOUMUA. AHTPONOreHE3 W €ro 3aKOHOMEpPHOCTH. Jlokas3arenbcTBa
pPOJICTBa YEJIOBEKAa C MIICKOMUTAIOUMMH >KUBOTHBIMU. OKOJIOTrHYecKkue (HaKTophl
AHTPOINOreHEe3a: YCJIOKHEHHE MOMYISUUOHHOW CTPYKTYpbl BHJA, HW3TOTOBIICHHE
Opyaud Tpyna, Mepexod OT pPacCTUTENBHOTO K CMEIIAHHOMY THUIY MHUTaHUs,



HCIIONIb30BaHKE OTHs. [10siBIEHNE MBICIIUTENBHON AEATEIBHOCTH U YWIECHOPA3AEIbHOM
peun. [Iponcxoxnenue 4enoBevyecKkux pac.

Jemoncmpayuu

Kpurepnu Buga.

[lonynsuust — CTPyKTypHass €QUHULA BHUAA, CIWHULA HBOJIIOLUU.

JIBHKyIIIME CUIIBI DBOJIIOLIUHY.

Bo3HukHOBEHHE U MHOTr0OOpa3ue MpUcrnocoOIeHU y OpraHiu3MOB.

Penkue u ucuezaromue BUIBI.

JIBMKyIIME CUIIbI aHTPOIIOI€HE3a.

[IpoucxoxieHre YeIoBeKa U YeJIOBEYECKUX pac.

Ilpakmuueckue 3anamus

Onucanue ocobeit BUja Mo MophoIOrH4eckoMy KpUTEPHUIO.

AHanu3 1 OLIEHKA Pa3JInYHbIX TUIIOTE3 TPOUCXOKIAEHUS JKU3HU.

AHanu3 1 OLIEHKa Pa3JInYHbIX TUIIOTE3 TPOUCXOKIEHUS YETIOBEKA.

DKrocucmemnl

[IpenMer W 3a7auu SKOJOTHH: YYCHUE OO0 SKOJIOTMYECKUX (pakTopax, y4eHHE O
coo0IIecTBaX OPraHU3MOB, yueHue o ouocdepe.

Okojoruveckue (GakTopbl, OCOOCHHOCTH WX BO3JACHCTBHUS. DKOJIOTHYECKAs
xapakrepuctuka Buja. [loHsTHE 00 SKOJOTMYEeCKHMX cucTteMax. llemm nuTaHus,
Tpouueckue ypoBHU. broreorieHo3 kak skocucTema.

buochepa — rmobansHas 3xocuctema. Yuenue B. . Bepnanckoro o 6mocdepe.
Ponb xuBBIX Opranu3moB B Ouocdepe. buomacca. buonoruueckuit KpyroBopor (Ha
npuMepe Kpyropopota yriepona). OCHOBHBIE HANpaBiIeHUS BO3JEHCTBUS YeIOBEKa
Ha 6uocdepy. Tpanchopmalius eCTeCTBEHHBIX SKOJIOTHYEeCKUX cucteM. OcoOeHHOCTH
arpo’KOCUCTEM (arpoieHO30B).

Jemoncmpayuu

Oxonornueckue (HakTopbl U UX BIUSHUAE HA OPTaHU3MBbI.

Me:XBU0BBIC OTHOIICHUS : TAPA3UTU3M, XUIITHUYECTBO, KOHKYPEHIINUS, CUMOUO3.
SpycHOCTB pacTUTETHLHOTO COOOIIECTRA.

KpyroBopor yriepona B 6uocdepe.

3anoBeHUKY U 3aKa3HUKHU Poccum.

Ilpakmuueckue 3anamus

CocrapneHue cxeM Iepeaadu BEIIeCTB U DHEPTuu (IeTei MUTaHus ).

CpaBHUTENbHAS XapaKTEPUCTUKA MPUPOIHBIX SKOCUCTEM M arpo3KOCHCTEM CBOEH
MECTHOCTH.

Pemenue skonornyeckux 3aaad.

AHamM3 W OIlCHKA TOCJICACTBUNA COOCTBEHHOM JCATEILHOCTH B OKPYXKAFOIICH
cpene, T00aTbHBIX KOJIOTHIECKUX TIPOOJIEM | IyTeH X PEIICHHUS.

IKcKypcuu

MmuorooOpa3zue BumoB. Ce30HHBIE W3MEHEHHS B MPUPOAE (OKPECTHOCTH
npodecCHOHANIBHON 00pa30BaTENbHON OPraHU3ALINH ).
EcTecTBeHHbIE M HMCKYCCTBEHHBIE HKOCUCTEMbI (OKPECTHOCTH MPOPECCHOHAIBHOM
0o0pa3oBareNbHON OPraHU3alINH ).



OcHo6bl MONEKYIAPHOU U3UKU U MEPMOOUHAMUKU

MouiekynsipHass  ¢usuka. ATOMHCTHYECKAss TEOpHUs CTPOCHUS BEIIECTBA.
HaGnronennuss W OmbITHI, MOATBEP)KIAIOIIME AaTOMHO-MOJIEKYIISIPHOE CTPOCHHE
BelecTsa. Maccel U pasMepbl MOJIEKyd. TeIuioBoe IBM)KEHUE YaCTHUL[ BELIECTBA.
bpoyHoBckoe nBuxenue. WneanbHbii ra3. Temmeparypa Kak wMepa CpeaHEr
KUHETUYECKOM SHEPIUM YacTULl. YPAaBHEHHUE COCTOSAHHUS HACAIBbHOTO rasa. Moxeinb
KUIKOCTHU. [I0BEpXHOCTHOE HATSKEHUE U CMAYUBAHUE.

Kpucraninueckue u amopdHbie BEIIECTBA.

Tepmonnnamuka. Buyrpenuss sHeprus. Pabora u Termioorgauya Kak CrocoObl
U3MEHEHUs1 BHYTpEeHHEW »Hepruu. IlepBwlii 3akOH TepMOAMHAMUKHU. TerioBbie
MAaIlMHbI U UX IPUMEHEHUE.

Jemoncmpayuu

JIBukeHre OpOyHOBCKUX YaCTHII.

Huddysus.

SIBNEeHUs MOBEPXHOCTHOIO HATSAKEHUS U CMAuBAHUS.

Kpucranisl, amopdHbie BellecTBa, KUAKOKPUCTAIITUIECKUE TENa.

W3MeHeHne BHyTpEHHEW SHEPTUU TeJ MPU COBEPIICHUH PaOOTHI.

OcHosbl QﬂeKn”lPOOMHCZMuKM

JJieKTpocTaTuKa. B3auMozneicTBue 3apsKEHHBIX Tel. DJEKTPUYECKUM 3apsi.
3aKOH COXpaHEHUs JJIEKTPUYECKOro 3apsiaa. 3akoH KyinoHa. DnekTpocTratnyeckoe
10JIe, €r0 OCHOBHBIE XapaKTEPUCTUKHU U CBSI3b MEXKTY HUMH.

IMocTrosinubiii TOK. [locTOAHHBIN 3nekTpudeckuid Tok. Cuia ToKa, HampsiKEHUe,
ANEKTPUYECKOE CONPOTUBIICHHE. 3aKkoH OMa JId y4acTKa 3IEKTPUUYECKON LIETIH.

MarnuTHOe nmosie. MarauTHOE IOJI€ U €r0 OCHOBHBIE XapaKTEpUCTUKH. [lelicTBue

MAarHUTHOTO TIOJSl HAa TPOBOAHUK C TOKOM. 3aKOoH Ammepa. OIeKTpOABUTATEINb.
SIBiieHME 3IIEKTPOMArHUTHOM UHAYKIIUU.

JHemoncmpayuu

DneKTpu3anus Tel.

B3aumopeiicTBue 3apsoKEHHBIX TEI.

HarpeBanue npoBOJHHUKOB C TOKOM.

OmneIT Opcrena.

B3anmoneicTBre MpoOBOAHUKOB C TOKOM.

JlericTBME MAarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.
PaGora snexrpoaBuraress.

SIBrieHrE 3IIEKTPOMArHUTHON UHAYKIIUH.
Ilpakmuueckoe 3anamue

COopka dNEKTpUYECKON Ienu, W3MEPEHUE CUJIbI TOKa M HANpsDKCHHsS Ha e
Pa3IMYHBIX YYACTKaX.

Konebanus u onnol

Mexanudeckne Kosedanusi 1 BoJHbI. CBoOOHBIE KoeOanus. [lepruon, yactora
U aMIUuTyaa konebaHuil. ['apmonudeckue kosnebaHusi. MexaHWuyeckue BOJIHBI U UX



BUJIBl. 3BYKOBBIE BOJIHBI. YIIBTPA3BYKOBBIE BOJHBI. YIBTPA3BYK M €r0 UCIIOJIB30BAHHE
B MEIUIIMHE U TEXHUKE.

DJIEKTPOMArHUTHbIe KOJe0aHusi W BOJHbI. (CBOOOAHBIE 3JIEKTPOMArHUTHBIC
konieOanusi. KonebareabHblil KOHTYp. DJIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIC
BOJIHBI. CKOPOCTH AJIEKTPOMATrHUTHBIX BOJIH.

CeeroBble BOJHBI. Pa3BuTHE npenCTaBIEHUH O NTPUPOAE CBETA. 3AKOHBI
OTPAXKECHUS U MPEJIOMIICHUS CBETA.

JInn3bl. PopMyIia TOHKOM JIUH3BI.

Jemoncmpayuu

KonebGanus MmaTeMaTn4ecKoro u npy>KMHHOTO MasiTHUKOB.

PaGora anexrporeneparopa.

N3nydenue u nprem 371€KTPOMArHUTHBIX BOJIH.

Panuocssisek.

Paznoxenue 6enoro cBera B CEKTP.

WNnTtepdepenuus u nudpakxius cBera.

OTpaxkeHue U NMPEIOMJICHHUE CBETA.

OnTruyeckue NpudopHI.

Ilpakmuueckue 3anamusn

N3yuenue xonebaHmii MaTeMaTHYECKOTO MAasITHUKA.

N3yuenue uatepdepeHiuu u qnudpaxkiyu cBeTa.

Onemenmsl K8AHMOBOU PUIUKU

KBanToBbIe cBoMicTBa cBeTa. KBaHnTOBas runore3a [Lmanka. @oTo31eKTpUYECKUI

¢ Pexr.

du3uka aroma. Mojenu crpoenus aroma. OnsiT Pezepdopaa.
®du3uKka aTOMHOr0 fApPa M JjIeMeHTapHbIX 4actul. CocTaB M CTpOEHHE

aTOMHOTO si/ipa. PaagnoakTuBHOCTh. PalnOaKTUBHBIE U3JTYUYCHUS U UX BO3JICHCTBHUE HA
YKUBBIE OPTraHU3MBI.

Jemoncmpayuu

dorordPexr.

DOTOSIEMEHT.

N3nyuenue nasepa.

JInHelyarbie CIEKTPBI PA3JIMYHBIX BEIIECTB.
CueTynK HOHU3UPYIOUIUX U3TYYCHUH.

Bcenennas u ee I60/1I0OYUA

Crtpoenne u passute Beesennoii. Monens pacuupsitoieiicss BeeneHnHoil.
IIpoucxoxnenue ConHeunoi cucrembl. CoBpeMeHHas (pu3ndeckas KapTuHA MUPA.



