@unman ¢enepaabHOro rocy1apcTBEHHOI0 OI0KETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS BBICIIETO
obpa3oBanus «YHuBepcutet «/lyoHa» -
JIpITKaPUHCKHN TPOMBILITIEHHO-TYMaHUTAPHBIA KOJUIEK

VTBEPXJIAIO

Jlupekrop @ntmana
025 Carellpépa0 3

«12» okraOpg 2022

PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIIAHBI

OY .06 ECTECTBO3HAHUME

HA364HUE aMCl/ﬂ/{l’l]lqul

54.02.01 Iu3aiin (10 oTpacsim)
KOO U HAUMeHOBaHUe CneyuaibHocmu (npogeccuu)

dopma 00ydeHust
OuHas

AJOKYMEHT MNMoArmcAH
QNEKTPOHHOW MOAMUCHIO

CepTtudumkar: 255637FF99444C0D668082BAD493C311
Bnapeney: CaBenbeBa Onbra MeHHaabeBHa
OevictBuTeneH: ¢ 29.11.2022 go 22.02.2024

. J

I'opon JIertkapuno, 2022 r.



Pabouas mporpamma y4eOHOW JTUCHMIUIMHBI pa3paboraHa Ha ocHoBe DenepaabHOTro
roCyJ1IapCTBEHHOI'0 00pa30BaTEIbLHOrO CTAHIaPTa MO CIIEHUaIbHOCTH CPEIHEro MPOPECCHOHATBHOTO
obpazoBanus 54.02.01 Au3aiin (mo oTpacisim),

MPUMEPHOM TporpamMmbl  TUCHHMIUIMHBI «EcTtecTBo3Hanue» (perucrpanuoHHbii Ne 374 ot
23.07.2015) c¢ yrounenusimu OI'AY «DUPO» ot 23.07.2017r. u tpeboBanuit ®I'OC cpennero
oO1mero oopa3oBaHusl.

ABstop nporpammsbl: bopoauna E.A., npenogasateins

AN A

—

PaGouas mporpamma paccMoTpeHa Ha 3aceJaHUH [IMKJIOBOM METOAMYECKOM (ITpeIMETHO)
KOMMCCHH €CTECTBEHHO-HAYYHBIX U TYMaHUTAPHBIX TUCHUILIAH

[Tpotokoun 3acemanust Ne 3 ot «12» oxTsi6pst 2022 1.

[Ipencenarens HUKIOBON METOAMYECKOH (IIPEAMETHON) KOMUCCUU

Fi
L

boponuna E.A. a |

COIJIACOBAHO s

3am. qupekropa punuana mo YMP . ¢ < <~ Apnnkeesa O.b.

«12» okts10ps 2022 r.

PykoBomuTens OMOIMOTEUHOM CUCTEMBI . ] Pomanosa M.H.




COJEPKAHHUE

1. ITacmopTt pa6oueii mporpaMMbl IMCUHILIAHBI

1.1. [ToscHuTenpHas 3anucka

1.2. OGmiast xapakTepuCTUKa yueOHON AUCIUILTUHBI «ECcTeCcTBO3HAHHE)
1.3. Mecro yueOHOI TUCIMIIMHEI B yUeOHOM IIJIaHe

1.4. Pe3ynbTaThl OCBOEHUS YY€OHON AUCITUTUTMHBI

2. CTpykTypa U cojep:kaHue TUCHUTLTUHBI

2.1. Coneprxanue y4eOHON TUCITUTITHHBI

2.2. TemaTnyeckuii miaH

3. YciaoBus peanuzanuu padoueil mporpaMMbl JUCHHIIMHBI

4. KOHTpOJIb N OIICHKA pE3yJIbTATOB OCBOCHUSA TUCHUIIJIMHDI



1. TIACHIOPT PAUBO‘IEI?'I ITPOI'PAMMBbI
YYEBHOU JUCHUIIJINHBI

1.1. llosicHuTeIbHASA 3aNUCKA

Pabowas nporpaMMa JUCHUIUIMHBI  SIBISICTCS  YacThlO  OCHOBHOH  IpodecCHOHATBHON
o0pa3oBaTenbHON MporpamMMbl (uimrana «JIBITKapuHO» TOCYAapCTBEHHOTO YHUBEpcuTeTa «JyOHa»
no cneruanbHocTu 54.02.01 Au3aiin (mo orpacisim).

[Tporpamma obmieo0pazoBaTeabHON yueOHOM TUCIMILIHHBI «EcTecTBO3HaHME) MpeHa3HaAYeHa JIJIs
M3YUYEHHS €CTECTBO3HAHUSA B MPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMSIX, PEATH3YIOLINX
00pa3oBaTeNbHYIO MPOrpaMMy CpPEIHEro o0Iero oOpa3oBaHUs B IpeleliaXx OCBOCHHUS OCHOBHOM
obpazoBarensHoi mporpammbl CIIO (OOII CIIO) Ha 6a3e 0OCHOBHOTO 00IIero 0Opa3oBaHHUs, MPU
MOJITOTOBKE CIEIIMAIMCTOB CPETHETO 3BCHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii PI'OC cpemnero ooOmEero oOpa3oOBaHUSA,
NPEIBSBISAEMBIX K CTPYKTYpE, COJCPKAHHMIO W PE3yJbTaTaM OCBOCHHs yYCOHOW JIMCIMIUTHHBI
«EctecTBO3HaHME», B COOTBETCTBHM C PEeKOMEHIAIMSIMU IO OpraHU3alM{ TMOJYYCHHS CPEIHETO
obmiero oOpa3oBaHHMs B MpeHeinax OCBOCHUS O0Opa30BaTENbHBIX IPOrPAMM  CPEIIHETO
npodeccuoHaTbHOTO 00pa30BaHus Ha 6a3e OCHOBHOTO O0IIEro o0pa3oBaHus C y4eTOM TpeOOBaHUN
denepabHBIX TOCYIaPCTBEHHBIX 00Pa30BaTENIbHBIX CTAHIAPTOB M TOIy4aeMOW MPO(ECcCHH WU
CHEIUAIBbHOCTH  cpefaHero  mnpodeccuoHanbHOTO  oOpa3zoBanust  (mucbMo  JlemaprameHta
rOCYJapCTBCHHOM MOJUTUKH B cepe MOAroTOBKH padounx kaapoB u 110 MunobOpuayku Poccun
ot 17.03.2015 Ne 06-259), ¢ yuetom IIpumepHOii 0OCHOBHOI 00pa30BaTeIbHON IPOrpaMMBbl CPETHETO
obmiero  obpa3zoBaHusi, OAOOpEHHOH  pemieHHeM  (¢eaepabHOrO  y4eOHO-METOANYECKOTrOo
00beIMHEHNS TI0 001IeMy 00pa3oBaHuIo (TpoToko oT 28 uroHst 2016 1. Ne 2/16-3).

Coneprxanue nmporpamMmMbl «EcTECTBO3HAHUE) HANPABJICHO HA IOCTUIKCHUE CICIYIOIINX MeJIei:

® OCBOCHHE 3HAaHWUI O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHpa M METOoJax
€CTEeCTBEHHBIX HAYK;

® 3HAKOMCTBO C Hanbosee BaKHBIMU UIESIMU U TOCTHKEHUSIMU €CTECTBO3SHAHMSI, OKa3aBIIUMHU
OTIpeIeIISAIONIee BIUSHIE HA Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

® OBJaJICHHE YMEHUSMHU TPUMEHATh TOJIYYCHHbIE 3HAHHUS [UIsi OOBSCHEHUS SIBICHUN
OKpYXKaloIllero  MHpa,  BOCHPUATHS  HMH(pOpMAlMM  €CTECTBEHHO-HAY4YHOTO U
poheCCHOHATTFHO 3HAYUMOTO COJICPKAHNUS;

® pa3BUTHE HUHTEIUIEKTYAJbHBIX, TBOPUYECKUX CHOCOOHOCTEH M KPUTHUECKOTO MBIIUICHUS B
XO0Jle¢ TIPOBEINEHHUS TMPOCTEHIIMX HCCIeNOBAaHUM, aHalW3a SBJICHHM, BOCHPHATHSI U
WHTEPIPETAINN €CTECTBEHHO-HAYYHOU HHPOPMAIINH;

e BOCNHUTaHHE YOEXKJIEHHOCTH B BOZMOKHOCTH MO3HAHUS 3aKOHHOM MTPUPO/IbI U HCIIOTIB30BAHUS
JOCTUKEHUH €CTeCTBEHHBIX HAyK IJIS Pa3BUTHS IUBWJIM3AIMHM M TOBBIIICHUS KauecTBa
KU3HU;

® [PUMEHEHHE eCTECTBEHHO-HAay4YHbIX 3HAHUH B TNPO(PECCHOHATBHON JAEATENbHOCTH U
MIOBCETHEBHOM JKU3HU /715 oOecrieueHust 0€30MacCHOCTH JKU3HEACATEIbHOCTH;

® TPaMOTHOTO UCIIOJIb30BaHUS COBPEMEHHBIX TEXHOJIOTHIA,

®  OXPAaHBI 3I0POBbSI, OKPYKAIOIIECH CPEIbI.

B nmporpammy BKIIOYEHO coJep)KaHHMe, HaNpaBiIeHHOE Ha (OPMUPOBAHHE Yy CTYICHTOB
KOMIIETeHINH, HeoO0XoauMbIX 11t KadecTBeHHOTO ocBoeHH OOII CITO Ha 6a3e 0CHOBHOTO OOIIETro
o0pa3oBaHMsl C TMIOJIy4€HHEM CpelHero oOmero oOpa3oBaHUsS; MPOTPaMMBI  MOATOTOBKH
cnernuanuctoB cpeanero 3seHa (IIICC3).

[IporpamMma yuebHON AucUUIIITHHBI «EcTeCTBO3HAHME) SIBISIETCSI OCHOBOM /ISl pa3pabOTKK pabodmx
nporpaMM, B KOTOpPHIX MpodecCHOHAIbHBIE 00pa3oBaTeIbHbIE OpraHU3alM{, peaNTHU3yIoIIne
o0pa3oBaTeNbHYIO TporpamMmy cpeaHero oomero oopasoanus B peaenax ocsoenus OOII CI1O Ha
6a3ze ocHOBHOro oOmiero oOpa3oBaHUS, YTOYHSIOT COJEpXKaHHe y4yeOHOro MaTepuana,
MOCJICIOBATEIBHOCTh €0 HM3YYCHHUs, pachpelesieHHe YYeOHBIX YacoB, TeMaTuky pedeparoB
(TOKIa/I0B), MHAMBUAYAIBHBIX TPOCKTOB, BUABl CAMOCTOSITEIBHBIX PA0OT C y4eTOM CHEHH(PUKU
POTpaMM MOJTOTOBKH CHEIMAINCTOB CPETHETO 3BEHA, OCBAUBACMOH CIICITHAILHOCTH.



[lporpaMmma MOXET HCHOJNB30BaThCsS JAPYTUMH  TPO(ECCHOHAIBHBIMU  00pa30BaTEeIbHBIMU
OpraHM3aLMSIMH, PEATN3YIONMMI 00pa30BaTeIbHYIO IPOrPaMMy CPEIHEro 00Iero oopa3oBaHus B
npejenax OCBOSHHsS OCHOBHOW MpodeccnoHaiabHO obpazoBarenbHOi mporpammbl CIIO Ha Gaze
ocHoBHOT0 0o611ero oopazosanus (IITICC3).

1.2. O0masi XapakTepuCcTUKA Y4eOHOH TuCHUILUINHBI «O01ecCTBO3HAHME»

EcrecTBOo3HaHME — HayKa O SIBIEHUAX M 3aKoHax Mnpupoibl. COBpEeMEHHOE €CTECTBO3HAHUE
BKJIIOUAET MHOKECTBO €CTECTBEHHO-HAYUYHBIX OTPACIIEH, U3 KOTOPBIX HanboJjee BaKHBIMU SBJISIOTCS
¢usuka, xumust u Ouonorus. OHO OXBATHIBAECT IIMPOKUN CIIEKTP BOIIPOCOB O Pa3zHOOOpa3HBIX
CBOMCTBAaX OOBEKTOB MPUPOBI, KOTOPbIE MOXKHO pacCMaTpUBaTh Kak €IUHOE 1eJ0e.
EcrecTBeHHO-HayuHBIE 3HAHHSI, OCHOBAHHBIE HA HUX TEXHOJIOTUH (POPMUPYIOT HOBBIN 00pa3 KHU3HH.
Bbicok0o0Opa3oBaHHBIM YeIOBEK HE MOXKET IUCTAaHIMPOBATHCS OT (yHIAMEHTAIbHBIX 3HAHUU 00
OKpY>KaloIlleM MHpE, HE PUCKYS OKa3aThCsl OSCIIOMOIIHBIM B MPO(GECCHOHATBHON /IEATEIbHOCTH.
Jlro6oe mepcreKTUBHOE HamNpaBlieHUE ACSITENFHOCTH YEIOBEKa MPSMO HIM KOCBEHHO CBS3aHO C
HOBOW MaTepHalibHON 0a30i W HOBBIMH TEXHOJOTHSIMH, W 3HAaHHE WX ECTCCTBCHHO-HAyYHOM
CYLIIHOCTH — 3aKOH ycmnexa. EcTecTBO3HaHMEe — HEOTheMJIEMas COCTABIISIONIAs KYJbTYpPBI:
OTIpeIeIIsisi MUPOBO33PEHUE YETIOBEKA, OHO IPOHHUKAET U B TYMAaHUTAPHYIO chepy, 1 B OOIIECTBEHHYIO
XKHU3Hb. PallnOHABbHBIN €CTECTBEHHO-HAYYHBIN METO/I, C(HOPMHUPOBABIIHIICS B pAMKaX €CTECTBEHHBIX
HayK, o0pa3yeT eCTeCTBEHHO-HAYYHYIO KapTUHY MUpPA, HEKoe 00pa3Ho-puiocopckoe 00o0meHue
HAaYYHbIX 3HAHUM.

OCHOBY €cTECTBO3HAHHUS NPEICTABIsECT (PM3MKA — HayKa O MPHPOJE, M3ydaromas Hauboee
BaKHBbIC SIBJICHMS, 3aKOHBI M CBOICTBa MaTepHalbHOTO Mupa. B ¢Qusuke ycraHaBiauBaroTcs
YHUBEpPCaJIbHbIE 3aKOHBI, CIIPaBEAJIMBOCTb KOTOPBIX ITOATBEPKIAETCS HE TOJIBKO B 36MHBIX YCIOBHSIX
U B OKOJIO3€MHBIX IMPOCTPAaHCTBAaX, HO M BO Bcell BcenenHnoil. B 3Tom 3akiovaercss OauH U3
CYLIECTBEHHBIX NPU3HAKOB (PM3HUKH KakK (QyHIaMeHTalbHON Hayku. @u3uka 3aHUMaeT 0co00e MECTO
CpEIy €CTECTBEHHBIX HayK, I03TOMY €€ IIPUHATO CUUTATh JIMIAEPOM €CTECTBO3HAHUS.
EcTecTBO3HAaHME Kak HayKa O SBJICHUSAX M 3aKOHAX MPHUPOJIbI BKIIOYAET TAK)KE OJIHY U3 BaXKHEHIINX
oTpaciiell — XUMHI0. XMMHsSl — HayKa O BEIIECTBAX, X COCTAaBE, CTPOCHHUH, CBOMCTBAX, MPOIECCax
MIPEBPALICHMS], UCTIOIb30BAaHUM 3aKOHOB XUMUU B MTPAKTUUYECKON NEATENbHOCTH JIFOJIEH, B CO3JaHUU
HOBBIX MaTE€pHUasoB.

Buosnorusa — cocraBHas 4acTb €CTECTBO3HAHMsA. JTO Hayka O >XMBOW mpupoje. OHa u3ydaer
pPacTUTENbHBIN, )KUBOTHBIA MHUP M YEJIOBEKA, MCIIOJIb3Ysl KaKk COOCTBEHHbBIE METObI, TAK M METO/IbI
JIpYTUX HayK, B YacTHOCTU (U3MKH, XMMHUHM M MaTeMaTUKH: HAOIIOJEHHs, HKCIEPUMEHTHI,
HCCIIEIOBAHMSI C TTOMOIIIbIO CBETOBOI'O U AJIEKTPOHHOI'O MUKPOCKOMA, 00pabOTKY CTaTUCTHUYECKUX
JAHHBIX METOJAAMM MAaTeMaTH4eCKOW CTAaTUCTUKU M JAp. buosorus BbISBISET 3aKOHOMEPHOCTH,
IPUCYIIME KU3HU BO BCEX €€ MPOSIBIECHUSAX, B TOM YHMCIIe OOMEH BEIECTB, POCT, Pa3MHOXKEHUE,
HACJIEICTBEHHOCTh, N3MEHYHBOCTD, IBOJIIOLIUIO U JIP.

B mnpodeccronanbHbIx 00pa30BaTENbHBIX OPraHU3aLUAX, PEATU3YIOIUX 00pa3oBaTeIbHYIO
nporpaMMmy cpeanero ooOmero oopasosanus B npenenax ocsoeHus OOII CIIO na 6a3e oCHOBHOTO
obmiero oOpa3oBaHMs, HM3y4aeTCsi MHTETpUpOBaHHAs yd4eOHass aucuuiuinHa «EcrecTBo3HaHuUEY,
BKJIIOUAIOIIAsl TpU paszfesna, o0Jaaaonue OTHOCUTENIbHON CaMOCTOSTEIbHOCTBIO U IIEIOCTHOCTHIO
— «Puzukay, «Xumus», «buomorus» — UYTO HE HapylIaeT NMPUBBIUHYIO JIOTMKY €CTECTBEHHO-
Hay4YHOT0 00pa30BaHUs CTYJIEHTOB.

ITpu ocBoenun cnenuanbHocteid CIIO coruanbHO-35KOHOMUYECKOTO U TYMaHUTApHOTO Mpoduien
po¢eCCHOHAIBHOTO 00pa30BaHMs €CTECTBO3HAHUE U3ydaeTcs: Ha 6a30BoM ypoBHe PI'OC cpennero
o011ero o0pazoBaHMs ¢ y4ETOM CHEIU(PHUKH OCBAaMBAEMON CHEIUATbHOCTH.

OTO BBIpaXKAeTCsl B COJAEPKAHUU OOyuYeHHS, KOJIIMYECTBE YacOB, BBIJIEISIEMBIX Ha H3yuyeHUE
OTACNBHBIX TEM MPOrpaMMbl, TNIyOMHE HX OCBOCHHUS OOydJaromMMHUCS, O0BbEME M XapakTepe
MPAKTUYECKHUX 3aHATUH, BUIaX BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

B npouecce peanuzanuu copepkanus yueOHOM AUCIUIUIMHBI «ECTECTBO3HAHKE) 3HAUMMO U3yUCHHE
paznena «®du3nkay, KOTOPBIA BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUU 00 OKpYXKaloIeM



MHUpe. DTOT pa3zen SBISETCS CUCTEMOOOPA3yIOUIUM ISl APYTUX Pa3/ieioB Y4eOHON AMCHUIUINHBL,
MIOCKOJIbKY (DPM3MUECKHE 3aKOHBI JIEXKAT B OCHOBE COAEPKaHUS KyPCOB XMMHHU M OHOJIOTHH.

[lpu wm3yyeHun y4eOHOrO MaTepHana MO XUMHH M OHOJOTMHU IeJecO00pa3HO aKIEHTUPOBATh
BHUMaHHE O0YyJalOUIMXCS Ha XKM3HEHHO BaKHBIX 00BEKTaX MPUPOIBI M OPTaHU3ME YeIoBeKa. JTO
runpocdepa, atmochepa u Ouochepa, KOTOpble PacCMATPUBAIOTCS C TOUKH 3PEHHUS] XMMHYECKUX
COCTaBOB U CBOMCTB, MX 3HAYCHUS JUIS )KU3HEACATEILHOCTH JIFOJCH, 3TO COAEpKaHNe, OCBEIIAIOIIee
POJib BaXHECHIINX XUMHYSCKHX DJIECMEHTOB B OpraHu3ME 4YCJIOBCKA, BOIIPOCHI OXpaHbl 3J0POBbA,
npouIaKTUKK 3a00JICBaHUN M BPEIHBIX NPHUBBIYCK, MOCIECICTBUN MU3MEHEHHS CPeIbl OOMTaHUS
YeJIOBEKA IS YEI0BEUYECKOM LIMBUIIN3ALIAH.

3aMeTHOE MECTO B COJCpKaHUM y4eOHOW AMCHUIUIMHBI 3aHMMAaeT y4eOHBIH Marepuall, He TOJBKO
(bOopMHpYIOLINIT €CTECTBEHHO-HAyYHYI0 KAapTHHY MHpa Yy CTYACHTOB, HO M PaCKpPbIBAIOIIUI
NPaKTHYECKOE 3HAUYEHHE ECTECTBEHHO-HAYYHBIX 3HAHMH BO BceX cepax >KU3HH COBPEMEHHOTO
0011IecTBa, B TOM YHCIIE B TYMaHUTAPHOM cdepe.

B nemnom yuebnas aucnmmza «EcTecTBO3HaHUEY, B COIEPKAaHUU KOTOPOH BEAYILIUM KOMIIOHEHTOM
SABJIAIOTCA HAY4YHBIC 3HAHUA W HAYYHBIC MCETOJAbI II03HAHHA, II03BOJIACT Cq)OpMHpOBaTB y
00y4JaroIMuXCcs EJIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, TPOOYIUTh Y HUX YMOIIMOHAIBHO-
[IEHHOCTHOE OTHOILIEHHE K N3y4aeMOMY MaTepHaty, FOTOBHOCTh K BRIOOPY ICHCTBHIA ONpeIeIeHHON
HAIpaBJICHHOCTH, YMEHHE KPUTHYECKH OLICHUBATh CBOU M UY)KHE JICHCTBUS U TIOCTYIIKH.
WHuTerpupoBaHHOE cojiepkaHne Y4eOHOM JUCIUILIMHBI TIO3BOJISET IPENoaBaTeiiM GU3UKU, XUMUU
1 OMOJIOTUU COBMECTHO OPraHU30BaTh U3YUEHHE €CTECTBO3HAHUS, UCTIONIB3YS MMEIOIIHECs] YaCTHBIC
MCTOAHWKHU ITPECIIogaBaHusd IMPEAMCTA.

W3yyenne oOmeoOpa3oBarenpHON yueOHOW mucuuiuimebl  «EcTecTBO3HaHME)»  3aBepIIAcTCs
nojaBeneHueM uUTOoroB B (Gopme muddepeHMpoBaHHOr0 3adera B paMKaxX IMPOMEKYTOUHON
arrecraiuu crygeHtoB B mpouecce ocBoeHus OOIl CIIO ¢ momydeHumeMm cpemHero oOIIero
oOpazoanus (IITICC3).

1.3. MecTo AucUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMmbl
JlucuumniauHa  BXOOUT B 00meoOpa3oBaTeNbHBI IHKI W OTHOCHTCA K  0a30BBIM
00111e00pa30BaTeNIbHBIM JUCITUTUTHHAM.

1.4. PesyaibTaThl 0CBOCHMA YU4eOHOM 1M CHHUIIJIMHBI
OcBoenne conepxkaHus ydeOHOM aucuuiuMHbl «EcTecTBO3HaHME» 00€CHeuuBaeT JOCTHIKEHHUE
CTYJEHTAMHU CJEIYIOIINX pe3yJIbTaTOB:

® JIUYHOCMHDBIX:

— YCTOMYMBBIN MHTEPEC K UCTOPUU M JOCTHIKEHUSM B OOJIACTH €CTECTBEHHBIX HAYK, UYBCTBO
TOP/OCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTh K MPOJOJDKEHHIO OOpa3oBaHMs, MOBBIIICHUIO KBaTM(UKALUU B H30paHHOMN
npodeccnoHaNbHOM JEeSTENbHOCTH C MCIOJB30BaHUMEM 3HAaHMM B 00JIaCTH €CTECTBEHHBIX
HayK,

— O0OBEKTHBHOE OCO3HAHME 3HAUYMMOCTH KOMIIETEHLHH B 00JacTH €CTECTBEHHBIX HAyK JUIS
YeJoBeKa U OOlIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOTHYECKHE JOCTHXKEHHMS B 00JacTh
(bU3KUKM, XUMUHU, OMOJOTHH /1711 TOBBILIEHHUS] COOCTBEHHOTO MHTEJUIEKTYAJIbHOTO Pa3BUTHUS B
BbIOpaHHOM PO eCCHOHATBLHOMN 1eATENIHOCTH;

— yMEHHE MPOAHATU3UPOBATh TEXHOTEHHBIE TIOCIEICTBUS TSl OKpYXKAloIIe cpebl, ObITOBOI
U IPOM3BOJICTBEHHOM AESTEIbHOCTH YEIIOBEKA;

— TOTOBHOCTb CaMOCTOSITENIbHO TOOBbIBaTh HOBBIE Ji CeOsl €CTECTBEHHO-HAyYHBIE 3HAHUS C
MCIOJIb30BaHUEM JJIsI ATOTO JOCTYIMHBIX HCTOYHUKOB WH(OPMAIINK;

— yMEHHE YIpaBJIsITh CBOEH M0O3HABATEIbHOMN I€ATEIbHOCTHIO, IPOBOJIUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOTO PAa3BUTHS;

— yMEHHE BBICTPAUBAaTh KOHCTPYKTUBHBIE B3aMOOTHOLICHHS B KOMaH/E 10 PEIICHUI0 00IINX
3aja4 B 00JIaCTH €CTECTBO3HAHMS;

* _Memanpeomemuoix:



— OBJIAACHUC YMCHHAMHU U HABbIKaMHU PA3JIMYHBIX BUIOB IO3HABaTEIbHOU ACATCIIbHOCTU HJIA
M3Y4EHHUS Pa3HbIX CTOPOH OKPY)KAIOIIEr0 €CTECTBEHHOIO MUPA;

— IPUMCHCHHUC OCHOBHBLIX MCTOJOB ITO3HAHHA (Ha6JHO,I[€HI/ISI, HAay4YHOI'O 3KCH€pI/IMeHTa) JIIsL
M3YYEHHUSI Pa3IMUHBIX CTOPOH €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, C KOTOPHIMU BO3HUKAET
HEO0OXOIMMOCTh CTAIIKUBATHCS B MPOPECCHOHAIBHOMN cdepe;

— yMEHHE ONPEIeNATh eI U 33/1a4U JeITeIbHOCTH, BEIOUPATh CPEACTBA JIJISl UX JOCTUKCHHS
HAa MPaKTHKE;

— YMEHHE WCIIOJIb30BaTh pA3JIUYHbIE HCTOYHMKU Ui TOJYYEHUS €CTeCTBEHHO-HAy4YHOM
nH(OpPMALIUM U OIEHUBATH €€ JOCTOBEPHOCTH MJIS JIOCTHIKEHHUS IMOCTABIICHHBIX IEJIeH U
3azady;

® npeomMemHbIxX:

— c(hOpMUPOBAHHOCTh MPEJICTABICHUNA O LEJIOCTHOM COBPEMEHHOW €CTECTBEHHO-HAY4YHOM
KapTHHE MHpa, IPUPOJIE KaK eTUHON IIeIOCTHON CHCTEME, B3aMMOCBSI3U Y€JI0BEKa, IPUPOJIBI
1 o0111ecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeeneHHOM;

— BJIIAJACHUC 3HAHUAMHU O HaI/I6OJ'I€€ BAXHBIX OTKPBITUAX W JOCTUKCHHAX B O6HaCTI/I
€CTECTBO3HAHHUS, MOBIMSIBIIUX Ha SBOJIOLUIO MPEICTaBICHUM O MPHUpOJE, HA pPa3BUTHE
TCXHHUKHU U TGXHOHOFHﬁ;

— c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHATh €CTECTBEHHO-HAayYHbIE 3HAHUS i1 OOBSCHEHUS
OKpY)KAalOIIMX  SIBJICHUH, COXpaHEHWS  3/J0pOBBbs,  obOecredeHUs  OE30IacHOCTH
KHU3HECACATCIIbHOCTH, 6epe)KHOFO OTHOLICHUA K mnpuponae, panroHaJIbHOI'O
MIPUPOIONOIB30BaHUS, & TAK)KE BHIMIOJIHEHHSI POJIU TPAMOTHOTO MOTPEOUTENS;

— copMHPOBAHHOCTH TMPEACTABICHUIA O HAYyYHOM METOJIE MO3HAHMS MPUPOJABI U CPEICTBAX
M3Y4YEeHUS MeraMupa, MaKpoMUpa 1 MUKPOMHUPA; BIIaJICHUE PUEMaMH €CTECTBEHHO-HAYYHBIX
HaOJIIOICHUH, OTIBITOB, HCCIIEOBAHNN M OIICHKH JOCTOBEPHOCTH MOJTYYCHHBIX PE3yJIbTaTOB;

— BJIQJICHUE MOHATUIHBIM annapatoM €CTECTBEHHBIX HayK, MO3BOJISIOIIMM IO3HABATH MUD,
Y4acTBOBATh B JUCKYCCUAX IO €CTCCTBCHHO-HAYYHBIM BOIIPOCAaM, UCIIOJIb30BATh PA3JIMYHBIC
MCTOYHUKHM MH(POPMALUH JUI TOATOTOBKHA COOCTBEHHBIX padOT, KPUTUUECKU OTHOCUTHCS K
coobmenusiMm CMU, conepxaimum HaydHYy0 HHGOPMAIIHIO;

— c(OopMHUPOBAHHOCTh YMEHHMH MOHHMMAaTh 3HAYMMOCTb €CTECTBEHHO-HAYyYHOTIO 3HAHMS IS
Ka)X/IOTO YeJI0BEKa HE3aBHCHUMO OT €r0 MPO(heCcCHOHALHON I TETbHOCTH, pa3IndaTh (aKThI
Y OLICHKH, CPABHUBATh OLICHOYHBIE BBIBO/IbI, BUJIETh MX CBSI3b C KPUTEPUSIMH OLIEHOK M CBS3b
KPUTEPHUEB C ONPENEICHHON CUCTEMOM LIEHHOCTEH.

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BHAbI Y4eOHOIl padoThI



MaxkcumanbHON yueOHOHM Harpy3ku oOydvaromnierocs 162 yacos, B TOM YucCIIe:
00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku oOyudatomerocs 108 dacos;
KOHCYJIbTaIlMH 8 4acoB.

Bup y4eoHoii padboTsI O0bem yacoB
O0bem nporpamMmbl y4eOHOM JUCUMILIIIMHDI, 162
U3 HUX:
Bo B3auMojeiicTBHU ¢ mpenoaaBaresieM, 108
8 MOM Hucine:
JIEKIIUA 65
nabopaTopHbIe PaOOTHI -
MIPAKTHYECKUE 3aHATHS 43
CEMHUHAPCKHE 3aHITHS -
Koncynabranumn 8
CamocrosiTesibHas padora 46
IIpomeskyTouHas arrecTanms
®opwma arrecrauuu — uddepenunpoBanuslii 3aueT, 2 ceMecTp

2.2 TemaTu4ecKUu miaal

Buj yueOHOIi padoThl KosamnyecTBo yacos
Beenenue 4
OPU3BUKA
1.Mexanuxa. 6
2.0OCHOBBI MOJIEKYJISIPHOM (PU3UKH U TEPMOJUHAMUKH. 10
3. OCHOBBI AJIEKTPOIUHAMUKH. 9
4. DneMeHThl KBAaHTOBOM (PU3UKH S
4
KOHCYJIbTAUMHU
caMmocTosiTenbHast padoTta 13
Bcero 51
XUMUSA
5.XuMH4eCcKre CBOMCTBA U MPEBPAIICHUS BELIECTB. 9
6. Heoprannueckre cOeTMHEHUS. 9
7. Oprann4eckue COeIMHEHHUS. 14
8. X¥MUs 1 OpraHu3M YeJIOBeKa. 1
9. Bogna. PactBopbl. 5




10. XuMuueckue mporecchl B atmocdepe.

KOHCYJIbTaI[U! 2
camMoCTosITeNIbHas padoTa 18
Bcero 58
BUOJIOI'usi
11. O6mue npeacTaBaeHUs O )KU3HU. 4
12. Yuenune o KIIETKE. 8
13. Opranusm. ?
14. Bun. 4
15.9xocucreMsl. 7
KOHCYJIbTAUMHU 2
caMoCTosITeIbHAs padoTa 15
Bcero 74
HUTOI'O: 162

IIpome:kyTounas arrecrauus B gopme AudPpepeHUNPOBAHHOIO 3a4eTa




Conep:kanue o0yuyeHust

XapakTepuCTHKA OCHOBHBIX BH/IOB JIeAITEJIbHOCTH CTY/ICHTOB (HA YPOBHE y4eOHbIX J1eiiCTBHI)

1

2

BBeaenue

Nuctpykrax no OT. EcTtecTBO3HaHME KaK CUCTEMA HAaYK O mipupoje. EcrecTBeHHOHay4Hasi KapTuHa Mupa. EAMHCTBO
3aKOHOB IIPUPOABI M COCTaBa BewecTBa BO BceneHHONW. ECTECTBEHHO-HaydHbBId METOJ IO3HAaHUS U €ro
COCTaBIsOLME: HAOIIOJCHHE, U3MEPEHHUE, SKCIIEPUMEHT, rumnoreza. dusmyeckue, XUMHUECKHE, OMOIOrHYecKue
SBJICHUS.

EctecTBeHHbIe Hayku B MpodecCUOHANBbHOM AesaTenbHOCTU. OTKpBITHS B (DU3MKE — OCHOBA MPOrpecca B TEXHUKE U
TEXHOJIOTUH TIPOU3BOJCTBA. [I[puMeHEeHNEe JOCTHKCHHI COBPEMEHHON XUMHUH B TYMaHUTApHOU cepe NesTenbHOCTH
oOmiectBa. XKuas npuposaa kak 00beKT u3ydeHus: ouonorur. MeTo sl nccieI0BaHus JKUBON MPUPOJIbI B OMOJIOTHH.

IIpakTuyeckoe 3ansaTue Nel.
«Pusnyeckue, XMMHUUECKUE, OMOTOIMYECKHE SIBICHUSY.

CamocrosiTe/ibHast padoTa.
W3yueHue koHcIeKTOB 3aHATHI. Pedepar «Bcenennas u ee aBomouus». TBopueckas padora «Moxenu 3emiu u
wia"er. Jloxian «Pu3nyeckue yciaoBUs Ha IUIAHETaX U UX aTMOC(EPHIY.

PA3JIEJ 1. DU3UKA

Tema 1.Mexanuka.

Coaep:xanue yueOHOIro MaTepuaJia.

Kunematuka. Mexanndeckoe pasmxenue. Cucrema orcuera. Tpaekrtopusi napmwkenus. I[lyts. Ilepememenue.
PaBHOMepHOEe mnpsimonuHelHOe aABuxkeHue. CKopocTb. OTHOCHUTEIBHOCTh MEXAHMUYECKOTO JIBJKEHHS. 3aKOH
cinoxeHust ckopocteil. CpeaHsii CKOpPOCTh IpPH  HEPAaBHOMEPHOM  JIBJKEHUH. MTrHOBEHHass CKOpOCTb.
PaBHOyCKOpeHHOE MpsIMOIMHEHHOE IBHXKeHHe. Y ckopeHue. CBOOOAHOE MajieHue Tedl.

Hunamuka. Macca u cuna. BzaumoneiictBue Ten. 3akoHbl AuHaMUKH. CUIIBI B TpHUpOAE. 3aKOH BCEMHPHOTO
TATOTEHUS.

3aKkoHBl COXpaHEHMs B MexaHuke. Mmmynbc Tenma. 3aKOH COXpaHEHUS HUMITyJbca. PeakTHBHOE JBU)KEHHUE.
Mexanunueckass pabGota. MourHocTh. MexaHudeckas 5SHeprusi. KuHeTnueckass W TOTEHLUAlbHAas SHEPIUs.
Kunernueckast sneprus u padora.

Mexanuueckue konebaHus W BOIMHBL. MexaHudeckue kojeOaHus. MasTtHuk. BHelHue cunbl. BHyTpeHHUE CHITBIL.
CBoOo/IHBIE M BBIHYXJEHHbIE KojeOaHus. Mexanuueckue BoJiHbI. [lonepeunas u mpojosibHas BojHa. JlnuHa u
CKOPOCTb BOJIHBI.

IMpakTnyeckoe 3ansitue Ne2.
«CemuHap no teme 1. «MexaHukam

CamocrosiTeibHas padora.
«YIbTpa3BYyK M €ro MCIOJIb30BaHHE B TEXHUKE M METULIUHEY.

Conep:kaHue y4eGHOr0 MaTepuaJa.




Tema 2. OcHOBBI
MOJICKYJISIPHOH (PU3UKH U
TEePMOAUHAMMKH.

MornexynsipHas pusnka. ATOMUCTHYECKAsE TEOPUsl CTPOEeHUs BelecTBa. HaOnroneHus U OnbIThl, MOATBEP)KIAIOIINE
aTOMHO-MOJIEKYJIIPHOE CTPOECHME BellecTBa. Macchl U pa3Mepbl MojeKyl. OTHOCUTENbHAs MOJEKYJspHas (win
aTOMHas1) Macca, koaudecTBo BeuiectBa. Moub. IlocTosnHas ABoragpo. MosnsipHas macca. TemnoBoe IBUXKEHUE
yacTul] BemecTsa. bpoyHoBckoe neukeHue. MneanpHbli ra3. TemiepaTypa Kak Mepa CpeiHE KHHETUYECKON SHEPTUH
YacTUL. YPAaBHEHHME COCTOSHMS MACaIbHOrO ra3a. ['a3oBble 3aKOHBI. ATpErarHble COCTOSIHMSL BELIECTB.
CamocToaTenbHaa paboTa. M3yyeHne KOHCNEKTOB nekumii. [loknaa «Muakme Kpuctannbl», «Kpuctananyeckme n amopdHblie
Tena B 6biTy».. Kprucramnmueckue u aMmopQHbIie BEeIIecTBa.

Tepmoaunamuka. BHyrpeHHss sHeprus. Pabota m Temnoorgada Kak crnocoObl M3MEHEHHs] BHYTPEHHEHW SHEpIuu.
IlepBbIil 3aKOH TEpMOAMHAMUKHU. TEII0BbIE MAIIUHBI U UX IPUMEHEHUE.

IIpakTnueckoe 3ansaTue Ne3.
«OrnpeneseHue MOJICKYJIIPHON Macchl BEIIECTBAY.

IIpakTnueckoe 3ansaTHe Ne4.
«BbluncieHne KoJu4ecTBa BeECTBay.

IIpakTuyeckoe 3ansiTue NeS.
Cemunap no teme 2 «OCHOBBI MOJIEKYJISIPHON (PU3UKU M TEPMOJIMHAMUKI.

CamocrosiTe/ibHas padoTa.
W3yuenne koHcniekToB Jiekuui. Jloknan «Kuakue kpucramibly, «Kpucrammmdeckue u aMopHbIe Telia B OBITY».

Tema 3.0cHOBBI
3JIEKTPOIMHAMMKH.

Conep:xanue yueOHOro MaTepuasa.

OnekTpocraThka. B3anMonelicTBue 3apspKeHHBIX Tell. DneKkTpudeckuil 3apaa. CTpoeHne aToMa. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsiaa. 3akoH KynoHa. DiekTpocTaTH4ecKoe MOJ€E, Er0 OCHOBHBIE XapAKTEPUCTUKHU U CBSI3b MEXKIY
HuMU. [IpoBogHuku u nuanekTpuku. IlocTosiHHBIN anekTpudeckuil Tok. Cuia Toka, HaIpsDKEHUE, 3JIEKTPUUYECKOe
conpoTtusiieHue. 3akoH OMa JuIsl y4acTKa dJEKTPUUYECKOM LIETIH.

MarnuTtHOe noje. MaraHuTHOE I0JI€ U €70 OCHOBHBIE XapaKTEPUCTUKHU. JIeMICTBME MarHUTHOTO IOJIL HA IPOBOJAHUK C
TOKOM. 3aKOH AMIiepa. DJIEKTPOIBUraTellb. SIBIEHUE 2JEKTPOMAarHUTHON UHIYKIIUH.

OneKTpoMarHuTHbIE KojeOaHus 1 BoJiHbl. CBET Kak 3JeKTpoMarHuTHas BojHa. CBolicTBa cBera. HTepdepeHuus u
TUQpakLus cBera.

Onrtrka. 3aKOHBI OTPAXKEHUS U IPEJIOMIIEHUS cBeTa. JIMH3BL

IIpakTnyeckoe 3ansaTHe Ne6.
«CTpoeHue aToMay.

IIpakTHyeckoe 3ansitue Ne7.
«M3yuyenue unrepdepeHunu u Judpakiiuy cBeTay

CamocrosiTejibHas padora:




Coob1enue "DHeprocoOeperaromue TeXHOI0runy», pedepar «TennoBoe AeHCTBHE IEKTPUUECKOrO TOKA B IPUPOE U
IIOBCEHEBHOM KU3HU». [loknan: «Pa3BuTue NpencTaBIeHU O NPUPOAE CBeTa», «MarHuTHas 3aluch U XpPaHECHHE
uHpopManum», «IJEKTpOocTaTHUeCKass  3aluTa», «BiMsHHE SJEKTPOMArHUTHBIX IOJEH, CO374aBaEMBbIX
AIIEKTPUYECKUMH TPUOOPAMU Ha OPTaHU3M YEJIOBEKA.

Tema 4. DnemeHTBI
KBAHTOBO# (pU3UKHU.

Conep:kanue y4yeOHOro MaTepuaJa.

KBanToBsie cBoiicTBa cBeTa. KBanToBas runoresa [linanka. doroannekrpudeckuii 3G GeKT.
®dwusuka atoma. Mogenu crpoenust atroma. OnbsIT Pezepdopaa.

®du3uka aTOMHOTO S/1pa ¥ 3JIeMeHTapHBIX YacTull. CocTaB U CTPOEHHE aTOMHOIO Spa.
PannoaktuBHOCTh. PainoakTUBHBIC U3TYUCHUS U UX BO3/CHCTBUE HA )KUBBIC OPTAHU3MBI.

IpakTnyeckoe 3ansitue Ne§
«CemuHap 1o Teme 4. D1eMeHTHl KBaHTOBOH (PH3UKIY.

CamocrosiTesibHast padora.

Hoxnanel «PannoakTUBHBIE M3Iy4EHUS U UX BO3JCICTBHE Ha JKUBbIE OpraHu3Mbl», «lIpobiiema TepmosinepHOH
DHEpreTuKn», «cTopus OTKpBITUS 3JIEMEHTapHbIX 4acThl», «llollydeHHe paanoOakTUBHBIX H30TONOB M MX
IIPUMEHEHHUE.

KontpoabHnas padora Nel.

PA3JIEJI 2. XUMUA

Tema 5. Xumnueckue
CBOMCTBA M NMpPeBPALLCHUS
BelIeCTB.

Coaep:xanue yueOHOIro MaTepuaJia.

OcHoBHbIE TIOHATUSA U 3aKOHBI XuMmHH. [Ipenmer xumuu. BemectBo. Atom. Monekyna. XUMUYECKU 3JE€MEHT U
¢dopmsbl ero cymiecTBoBaHus. [IpocTbie U ClI0KHBIE BEILIECTBA.

[lepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snemeHtoB /. M. MengeneeBa. OTkpeiTHE
ITepuoanueckoro 3akoHa. Ileproguueckas cuctemMa XMMHUYECKHUX 3JIEMEHTOB. 3HadeHue [lepuoanueckoro 3akoHa u
Ilepnonnueckoi cucTeMbl XUMUYECKUX 1eMeHTOB JI.11.Menneneesa 11 pa3BUTHA HAyKA M TIOHUMaHUS XUMHYECKOU
KapTHUHBI MUpA.

Crpoenue BemniectBa. KoBaneHTHas CBsA3b: HemojsipHas W mnojispHas. MonHas cBa3b. KaTuoHbl UM aHHMOHBI.
Merammueckas cBs3b. BogoponHas cBs3b.

Xumnueckue peakuuu. [lonsTue o XuMnyeckon peakunu. TUIbl XUMAYECKUX peakunii. CKOpOCTh peakivu U
(akTOpHl, OT KOTOPBIX OHA 3aBHCHUT.

IIpakTHyeckoe 3ansitue Ne9.
«BnusiHue pa3nuuHbIX GaKTOPOB Ha CKOPOCTh XUMUYECKUX PEaKIHii».

IIpakTuyeckoe 3ansaTue Nel(.
«XHMMHUYECKHE PEAKITHI.




CamocrosiTesibHasi padoTa.
Koncnexkr «/I.M1.MenneneeB 06 06pa3oBaHUU ¥ TOCYIAPCTBEHHON MOJIIMTUKEY, cocTaBienne Y XP.

Tema 6. Heopranuyeckue
COeIMHEeHUsI.

Conep:kanue y4yeOHOro MaTepuaJa.

Teopust DneKTpoaUTUYECKON Arcconnanv. OCHOBHbIE MOJIOKEHUs. KHCIIOThI, OCHOBaHUS, COJIM KaK AJIEKTPOJIUTHI.
Knaccudukanus HeopraHM4eCKUX COCIUHEHUH M MX cBOMCTBA. OKCHIBI, KHCIOTHI, OCHOBaHUs, conn. [loHsTHE O
TUPOJIA3E COJICH.

Cpena BOJHBIX PacTBOPOB COJICH: KuUCias, HEHUTpaibHas, menoudHas. Bomopoansiii mokasarenb pH pactBopa.
ITpocThie BemecTBa 1 UX cBocTBA. Metamibl. O0mue Gpu3nyeckne 1 XUMHIECKHE CBOMCTBA MeTalliloB. Hemerasibl.
Baxneiiniie coeIMHEHNS METAJNIOB M HEMETAJJIOB B IPUPOJIC M X03IMCTBEHHON JIEATEILHOCTH YSJIOBEKA.

IIpakTnyeckoe 3ansaTue Nell.
HcnpiTanue pacTBOPOB COJICH MHJIMKATOPAMU.

IpakTnyeckoe 3ansitue Ne 12.
«CemuHnap «Heopranmieckue BeIecTBay

CamocrosiTesibHas padora.
Koncnekt «Posib MeTamIoB B UCTOPUU YET0BEUECKON UBHIIM3auumny. [Ipesentanus «MeTtauibl U CIUIaBbl KaKk
XYJI0’)KECTBEHHBIN MaTepuai.

Tema 7. Oprannueckue
coe/IMHEHMSI.

Conep:xanue yueOHOro MaTepuasa.

OCHOBHBIE T10JIOKEHUS TEOPUU CTPOCHUS OPraHMYECKUX coelMHeHUH. MHOrooopasue opraHMyeckux COeJUHEHUH.
ITonsitue usomepuu. Yrnesonopoasl. IIpenensHble U HempenenabHbIE YIIEBOAOPOAbl. Peakius noammepusayy.
[IpuponHble MCTOYHUKH YTJIEBOJOPOAOB. YTJIEBOAOPOABbl KaK OCHOBAa MEXAYHAapOAHOIO COTpPYIHUYECTBA U
BaXHEHIINN UCTOYHUK (popMupoBaHus Oropkera PO.

Kucnopoanconepxamue opranudeckue BemiectBa. IlpencraBurenn  KHCIOPOACOAEPIKAIIMX — OPraHUYECKUX
COEJMHEHUI: METWUJIOBBIM M STHIIOBBIN CHIHPTHI, TNIMLEPUH, YKCyCHas KucioTa. JKHpbl Kak CIOXHbIE 3(UpHI.
VYrineBoabl: TI0K03a, KpaxMall, LeJUTHII03a.

A3zoTcoaepkale OpraHM4ecKue COoelMHEHHs. AMMHBI, aMMHOKHUCIOTHI, Oenku. CTpoeHue U Ouojoruueckas
¢bynknus OenkoB. Ilomumepsr. I[lnactmaccel u BonokHa. [loHsATHe 0 macTMaccax M XMMHUYECKMX BOJIOKHAX.
HatypasbHble, CHHTETUYECKHE U UCKYCCTBEHHbIE BOJIOKHA.

IIpakTyeckoe 3ansaTue Nel3.
«XHMMHYECKHE CBOMCTBA KHCIOPOACOAEPKAIMX OPraHUYECKUX COETMHEHUIN.

IIpakTyeckoe 3ansaTue Ne 14.
O3nakomneHue ¢ kojueknueit «Ilmactmaccer», «Bookaay.

IIpakTnyeckoe 3ansaTue Ne 15.
«CemuHap «OpraHn4ecKre BEIIECTBA.

CamocrositeibHas padoTa.
Hoxnan «cTopus BOSBHUKHOBEHUS M Pa3BUTHS OpraHnuecKor Xumumny. CooOImeHne «AJIKOTOJIM3M B €ro OTPaKEHUE
B MTPOM3BENICHUSAX XY/I0’KECTBEHHOM TUTEpaTyphl U N300pa3uTeIbLHOTO NCKycCcTBay. Pedepar «CpencTa rurueHsl Ha




OCHOBEC KHCJIOPOACOACPKAINX OPraHUYCCKHUX COCHHHGHHﬁ)). COO6I.H€HI/I€ ((HpI/IMeHeHI/Ie IIOJIMMEPOB B ITPUKIAAHOM
" KJIaCCHYCCKOM I/I306pa3I/ITeJIbHOM HCKYCCTBECY.

Tema 8. Xumusi u opranusm
yeJIOBeKA.

Conep:kanue y4yeOHOro MaTepuaJa.

XHUMHUYECKHE JIIEMEHTHI B OpraHru3Me YCJIOBCKA. OpI‘aHI/I‘-IGCKI/Ie N HCOPTaHUYCCKUC BCIICCTBA. OCHOBHBIC )KU3HECHHO
HGO6XOI[I/IMBI€ COCIMHCHUA: 6CJIKI/I, YrJI€BOAbI, KHUPbl, BUTAMUHBI. yI‘JIeBOI[bI — TJIaBHBIM HMCTOYHHK SHECPTHUn
OpraHus3ma. Pons KHUPOB B OpraHu3Me. XOJ'ICCTepI/IH H €TI0 pOJIb B 3J0POBEE UCIIOBCKA. MI/IHepaJ'IBHBIe BCIIECTBA B
NPpOAYKTaX INHUTaHUA, IUIICBHIC I[O6aBKI/I. C6aJ'IaHCI/Ip0BaHHOG INUTAaHUC.

CamocTosiTeJibHas padora.
Jloknan «XuMusi B OBITY»

Tema 9. Bona. PactBopbl.

Coaep:xxanue yueOHOIro MaTepuaJia.

Bona. ®usnyeckue 1 XUMUYECKHE CBOMCTBA BOJIbI. PacTBOphl. PacTBOprMoOcCTh BemiecTs. [IpUuroroBieHne pacTBOpoB.
Konuenrpanus. MaccoBas 1011 paCTBOPEHHOTO BEIIECTBA B pacTBope. Pemenue 3anay.
Bonansie pecypent 3emun. Uctounmnku 3arpsisHeHust BOAbl. O4HCTKA U TOATOTOBKA BOBI.

IIpakTnueckoe 3ansaTue Nel6.
«O1eHKa Ka4eCcTBa BOJBIY.

CamocrosiTe/ibHas padoTa:
Koncrnekt «PacTBOpBI BOKPYT HACy.

Tema 10. XumMuueckue
npoueccesl B atmocgepe.

Conep:xanue yueOHOro MaTepuasa.

Bozayx. CocTtaB u cBolicTBa Bo3ayxa. ATmocdepa u KiuMmar. 3arps3HeHrne arMocdepbl U ero
ncTOYHUKU. [TocnencTBus 3arpsi3HeHHs aTMOc(EpHOro Bo3ayxa.

CamocTosTeJbHasi padora.
TBopueckas paboTa «I'mobGasbHbIE MTPOOITIEMBI YKOJIOTHH.

KonTpoabHasa padora Ne2.




PA3JIEJI 3. BUOJIOI'UA

Tema. 11. O0mue
npeACcTABJIEHHUS O JKU3HH.

Coaep:xaHue yueOHOIro MaTepuasa.

JKusas npupoa kak 00beKT n3yueHusi Ouosorun.. JKu3Hp, €€ CBOMCTBA. Y POBHU OpraHU3aIllHU, IIPOUCXOXKICHHE U
pazHO00pa3ue KU3HU.

IMpakTnyeckoe 3ansiTue Nel7.
Ananus u OLICHKA PA3JIMYHBIX T'HIIOTC3 NPOUCXOKACHUS )KU3HU.

CamocrosiTesibHas padoTa.
Coobmienne «Pa3BuTHe MPEACTABICHUI O BOSHUKHOBEHUH JKU3HI.

Tema 12. Yuenue o KJieTke.

Coaep:xanue yueOHOIro MaTepuaJia.

Hctopus nzydenust kietku. OCHOBHBIE IOJIOKEHUS KJIeTOUHOM Teopun. Kiietka — cTpyKTypHO-(QyHKIIMOHAIbHAs
(amemeHTapHas) equHuIa ku3HU. CTpoeHHe KIeTKU. [IpokaproThl M SyKapuOThl — HU3IIME U BBICIIME KIECTOYHBIC
opranu3Mbl. OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHThI KJIETKU 3yKapuoT. Kiierounoe sapo. @yHKuMs sapa: XpaHEHHE,
BOCIIPOM3BEJICHUE U Tiepefadya HacIeACTBEHHOW HH(POpPMAIMK, PEryisilus XUMHYECKON aKTUBHOCTH KIIETKH.
buonoruueckoe 3HaueHHe XUMHMUYECKUX 3J€MEHTOB. Heoprannyeckue BellecTBa B COCTaBe KJIETKU. Poiib BOMBI Kak
PacTBOPUTEIIL U OCHOBHOT'O KOMIIOHEHTAa BHYTPEHHEHN Cpe/lbl OpraHU3MOB. Y TJIEBObI U JIMIIUBI B KIeTke. CTpyKTypa
u Ouonoruveckue GpyHknun O6eaxkoB. CTpoeHHe HYKJICOTHIOB U CTPYKTypa moiuaykiaeotuaabix reneit JJHK u PHK,
AT®. Bupycsl u 6akreprodaru. Heknerounoe ctpoeHue, dKU3HEHHBIN ITUKI U €r0 3aBUCUMOCTD OT KIETOYHBIX (OpM
KU3HU. Bupycbl — B030ynuTenu MH(EKIMOHHBIX 3a00J€BaHUM; MOHATHE 00 OHKOBUpycax. OOMEH BeleCTB U
npeBpaienre dHepruu. [lonstrne o Merabonu3me. TuUNbl MUTaHUS KUBBIX OpraHu3MoB. Ilmactuyeckuit oOMeH.
DHepreTUYecKuii 0OMeH.

HacnenctBennas uHdopmaius u peanusanus ee B kieTke. ['eHernueckas uHpopmarus. ['eHeTHuecKkuid KOJ.
CtpykTypa ¥ QyHKIHUH XPOMOCOM. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.

ITpakTyeckoe 3anaTue Nel8. (3uaca)
«CpaBHEHHE CTPOEHMSI KIETOK PACTEHUHN U )KUBOTHBIX.»

IIpakTyeckoe 3ansaTue Nel9.
«DYHKIMYU KIETKW.

CamocrosiTesibHas padora:
Hoxnan «Heopranudeckue BellecTBa B COCTaBe KJIETKW», KOHCHEKT «Bupyc ummyHoaedumura yenoseka (BHUY).
[Tpodpmnaktuka BUY-undexumny.

Tema 13. Opranusm.

Coaep:xaHue yueOHOIro MaTepuaJia.




Opranusm — eauHoe nenoe. MHorooOpasue oprann3MoB. OOMEH BEIIIECTBOM M YHEPTHEH C OKPYKAIOIICH cpeaon
KaK HEOOXO/IMMOE YCIIOBHE CYIIECTBOBAHUS JKUBBIX CUCTEM.

CrocoOHOCTh K CAMOBOCITPOU3BEICHHIO0 — OJTHA U3 OCHOBHBIX OCOOCHHOCTEH KUBBIX OPTaHU3MOB. J{eleHHe KIETKH
— OCHOBA POCTa, Pa3BUTHUS U PA3MHOKEHUS OPraHU3MOB. becnonoe pazmHoxkeHue. [1onoBoil npouecc u nojioBoe
pazMHokeHue. OmIo10TBOPEHHUE, €ro OMOJIOTHYecKOe 3HaYCHHE.

[TonsiTie 00 WMHAMBUIYyaJIbHOM (OHTOTEHE3), SMOPHOHAIBHOM (AMOPHOreHEe3) M MOCTIMOPHOHAIIBHOM Pa3BUTHHU.
NuauBuayanbHOE pa3BUTHE YETIOBEKA U €r0 BO3MOXKHBIC HAPYILICHUS.

OO0mue mpencTaBleHUs O HACIEACTBEHHOCTH M W3MEHUYUBOCTH. | 'eHeTHdYecKas TEPMHUHOJIOTHS W CHMBOJIHKA.
3akoHOMEpHOCTH HachenoBaHusi. HacnegoBanue mpusHakoB y uesnoBeka. [lomoBeie xpomocombl. CrerieHHOE C
noJioM HacnefoBanue. HacnenctBenHble OO0JIe3HM YeJIOBEeKa, MX MNPUYUHBI U mpoduiaktuka. CoBpeMEeHHbIE
MIPE/ICTABJICHUS O T€HE U TEHOME.

['eneTnueckue 3aKoHOMEpPHOCTH H3MeHuUnMBOCTU. Kinaccudukanus Gopm msameHunBocTH. BiusiHue mMyTareHOB Ha
OpraHu3M 4YeJI0BEKA.

[Ipenmer, 3amaun U MeTOABI cenekiuu. ['eHeTHueckrne 3akoHOMEpHOCTH ceneknuu. Yuenue H.M. BaBunosa o
[EHTpax MHOT000pa3us U MPOUCXOXKICHHSI KyIbTYPHBIX pacTeHUl. buoTexHoaorus, ee TOCTUKEHUS, IEPCIIEKTUBBI
pa3BUTHSL.

[MpakTnyeckoe 3ansiTue Ne2(.
«Opranusm Kak eJMHOE 1IeJI0e»

CamocrositeibHas padora.
Cooo6menne «I'enerrka mosiay». uenoBeka. Pedgepar «HacneactBennbie 001€3HN YEIOBEKA, UX MPUIUHBI U
MpOQUITAKTUKAY.

Tema 14.Bun.

Conep:xxanue yueOHOro MaTepuasa.

DBOJIIOIIMOHHAS TEOPHS U €€ POJIb B (DOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOUM KapTUHBI Mupa. Buj, ero
kputepuu. [lonmynauus kak CTpyKTypHas eIMHUIA BUAa U 3Boironuu. CuHTeTHueckas teopus sotoruu (CTI).
JIBrKy1iue cuisl HBOIIOLMH B cooTBeTcTBUU ¢ CTD.

PesynpTatsl sBomonuu. CoxpaHeHre MHOT000pa3us BUJIOB KaKk OCHOBA YCTOMYMBOTO pa3BUTHs Ouochepsl. [TpuunHb
BbIMHUpaHus BUJ0B. buonoruueckuii mporpecc 1 OMOJIOrHYECKUi perpecc.

I'unoTe3pl NPOUCXOXKACHUS KU3HU. YCJIOKHEHHE JKUBBIX OpPraHM3MOB Ha 3€MJIe B IIPOLECCE DBOJIIOLMM.
AHTpPONIOTE€HE3 M €ro 3aKOHOMEPHOCTH. JloKa3arenbCcTBa pOACTBA YEJIOBEKA C MIIEKONUTAIOMIMMH >KMBOTHBIMH.
DKkosoruyeckre (GpakTopbl aHTPOIIOTEHE3a: YCIOKHEHUE MOMYISIUOHHONW CTPYKTYPBl BHUJA, U3TOTOBJICHUE OpYIHM
TpyJla, IepeXo] OT paCTUTEIBHOTO K CMEIIAHHOMY THIy IIUTAHMS, UCIIOJIb30BaHue OTHs. [losBIeHNEe MBICTUTENBHOMN
JIeATEIbHOCTH U YJIEHOPA3AeIbHON peun. [IpoucxoxkIeHre 4eI0BeYeCKuX pac.

IIpakTuyeckoe 3ansaTue Ne2l.
«OBosonust. Kpurepun Bujga»




CamocrosiTesibHasi padora.
CooOuienne «IBomonuonHas Teopus JK.b. Jlamapka». Coobmenue «Hapns3 JlapBuH u ero teopus
IPOMCXOXKAECHUS BUJIOBY.

Tema 15.DK0cUCTEMBI.

Coaep:xaHue yueOHOIro MaTepuaJa.

[Ipeamer u 3a1a4u SKOJIOTHH: yIEHUE 00 IKOJIOTHUECKUX (PaKTOpax, yueHHE O COOOIIECTBAX OPTaHU3MOB, YUCHHE O
ouocdepe. Dxosnornyeckue HakTopbl, 0COOCHHOCTH UX BO3ACUCTBUS. DKOJIOrHYECKast XapaKTEPUCTHKA BHIA.
[TonsiTre 06 sxonornyeckux cucremax. Llenu nutanus, Tpodudeckne ypoBHU. broreorenos kak skocucrema.
buocdepa — rnobansHas sxocucrema. Yuenue B. U. Bepuaackoro o 6uocdepe. Poib )KUBBIX OpraHu3MOB B
ouocdepe. buomacca. bronoruueckuii KpyroBopot (Ha mpuMepe Kpyropopota yriaepoaa). OCHOBHbIC HalPaBJICHHS
BO3JIeiicTBUS yenoBeka Ha Ouochepy. TpaHchopMalis eCTECTBEHHBIX IKOJIOrndeckux cucreM. OcoOeHHOCTH
arpo’KoCUcTeM (arpoIeHo30B).

IIpakTyeckoe 3anaTHe No22.
AHaJIn3 U OLIEHKA MOCIIEACTBUI COOCTBEHHOM /IEATENILHOCTH B OKPYKAIOLIEH cpefie, N00anbHbIX 3KOJIOIMYECKUX
po0JIeM U yTel UX PEIICHUS.

CamocrosiTesibHas padora.
Pedepar «Ikonoruveckas 3ammTa U OXpaHa OKPYKAIOIIEH TPUPOTHON CPEIIBI».

JAnddepeHuupoBaHHbIi 324€T




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEFHOU JUCITATIIAHBI

3.1. g peaau3anuy NporpaMmbl y4eOHOH AHCHHUILUIMHBI J0JKHBI ObITh NPeAyCMOTPEHbI
cileayouue crenualbHble IIOMeIeHs
Peannzanus nporpammsl aucuuiuingbl «EctecTBO3HaHKUE» TpeOyeT HalIu4uus y4ueOHOro KabuHeTa.

O0opynoBanue yueOHOH ayAUTOPHU:

MOCaJ0YHBIC MECTA 1O KOJUYECTBY cTyAeHTOB (30 mecT);

pabodee MeCTo MpernoJaBaTeis;

JEMOHCTPAIIMOHHBIN CTOJI;

KOMIUICKTBI Y4eOHO-HATIISAHBIX MTOCOOUH TI0 pa3zeniaM JUCIUTIINHBL
y4eOHO-MeTOoIMUeCKui KoMIUIeKe «EcTecTBo3HaHuey, paboyas mporpaMmMa, KaJeH1apHO-
TEMaTHUYECCKUM IIJIaH;

OnbMoTeYHbIN (POH/T;

TexHuuyeckue cpeacrBa Oﬁy‘IEHHﬂ, B T. 4. ayAIUOBU3YyaAJIbHBIC, KOMIIBIOTCPHBIC U

TCJICKOMMYHUKAITUOHHBIC,
KOMIIBIOTCP C JIMOCH3UMOHHBIM ITPOI'PaMMHBIM O66CHC‘ICHI/ICM, MCIHUAIIPOCKTOP, IIPHUHTEDP.

3.2. UndopmanmonHoe odecnevyeHne peaau3amun NporpamMmmbl

3.2.1. IleyaTHble U31aHUA

OcHOBHbIE HCTOYHHUKH JIUTEPATYPbI.

1. JmutpueBa, B. ®@., ®usuka s npodeccuil U crnennaibHOCTEH TEXHUYECKOTO MPOPUIIs :

Y4EOHUK JJIsl CTYJEHTOB YUPEKICHUH cpenHero npodeccuoHaibHoro odpazoBanus / B. @.
Jmutpuesa ; perien3eHT M. B. bornanosa. - 7-e usa.,ucup.u gon. - Mocksa : Axkagemust, 2020.
- 448 c. - (IlpodeccuonanbHoe obOpa3oBanue). - 3akazaHo 50 sk3. - Ilpun.:c.472-Crucok
nuT..c.481-IIpenm.yka3.:c.482. - ISBN 9785446889730 :
I'abpuensn, O. C.,Xumus ans npodeccuid W CHenHaibHOCTEH TEXHUYECKOTO MpoQuis :
y4eOHUK Ui CTYACHTOB YUpeKIeHHUIl cpenHero nmpodeccuoHanbHoro odbpaszosanus / O. C.
I'abpuensn, U. I'. OctpoymoB. - Mocksa : Akaznemus, 2019. - 256 c. - (Ilpodeccrnonansroe
o0Opa3oBaHme). - 3aKa3aHo 25 IK3.
Koncrantunos, B. M., buonorus ans npodeccuil u crneuuanbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOr0 Mnpoduiell : y4eOHUK JUIsl CTYIEHTOB YUPEKIACHUH CpEaHEro
npodeccuonansHoro oopazosanus / B. M. Koncrantunos, A. I'. Pe3anos, E. O. ®azeesa ; non
penakuueit B. M. Koncrantunona; peunensent [1. M. CkBopuios. - 9-e uzn.,crep. - Mocksa :
Axanemus, 2020. - 336 c. - (IIpodeccuonansHoe oOpa3oBanue). - 3akazaHo 50 3k3. - CiaoBapb
TepMm.:c.324-328-Cnucok nurt.;c.329. - ISBN 9785446894895 :
Banguckuii, C. HN. EcrecTBo3Hanue : y4eOHUK U TMPAKTUKYM JUISL  CPEIHEro
npodeccuonanbHoro odpazoBanus / C. W. Bansuckuit. — Mocksa : M3natensctBo FOpaiit,
2022. — 367 c. — (Ilpodeccuonansuoe oopazopanue). — ISBN 978-5-534-13604-3. — Tekct
anexkTtpoHHeld //  OOpasoBarenbHas miarpopma FOpaiit [caiit] —  URL:
https://urait.ru/bcode/494735 (nara obpamenus: 21.09.2022).

3.2.2. /lonoJHUTEJbHbIE HCTOYHUKH

1.

OO NN R WD

https://lib.uni-dubna.ru/ (bubmuoTteunas cuctema «YHuBepcuret «JlyoHa»).
http://fcior.edu.ru_(denepanbHblil IEHTP UHOOPMALIMOHHO-00Pa30BATENBHBIX PECYPCOB).
https://dic.academic.ru/ (Axkagemuk. CoBapu ¥ SHUUKIIONEINN).

http://window.edu.ru/ (EnnHOE OKHO HOCTyTa K 00pa30oBaTeNbHBIM pecypcam).
https://pvg.mk.ru/ (omumnuana «Ilokopu BopoObeBBI TOpHI»).

http://hemi.wallst.ru/ (OOpa3oBaTENbHBIN CAUT IS TKOJILHUKOB « XUMHS).
https://sites.google.com/site/himulacom (OGpa3oBaTeabHBIN CANT: XUMYJIS)
http://school-collection.edu.ru/ (Equnas Konekius udpoBbIX 00pa30BaTEIBHBIX PECYPCOB)
http://chem.msu.su/ (DnekTpoHHass OMOIMOTEKA IO XUMHUH ).
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10.http://window.edu.ru/ (EanmHOE OKHO HmOCTyma K o0Opa3oBaTelbHBIM pecypcam

HNuTepHeTa mo 6MOJIOTHUHN).

DJIEKTPOHHO-0MOIMOTEYHbIE CHCTEMbI:

OBC «YHuepcureTckas oubmmoreka onnaiiny. @opma nocryma: https://biblioclub.ru
OBbC «Jlanby». ®opma noctyna: https://e.lanbook.com/

3BC «HOPAUT. ®opma nocryna: https://urait.ru/
ObC «3nannym. @opma gocryna: https://znanium.com/

M S

OBbC «Knopyc». ®opma noctyna: https://book.ru/

4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHMSI YYEFHOM JUCHUILIAHBI

Pe3yabTaThl 00yuyeHus
(ocBOEHHBbIE YMEHHUSsI, YCBOCHHbIEC 3HAHUSA)

@opMbI U METO/IbI KOHTPOJISL M OLIEHKH
pe3yJabTaToB 00y4eHHusI

c(hOpMHUPOBAHHOCTH MpeICTaBICHHIA 0
LEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
HAyYHOUM KapTUHE MHUpa, IPUPOJIE KaK eAMHOMI
LIEJIOCTHOM CHCTEME, B3aMMOCBSI3U 4YEJIOBEKA,
OpUpPOABl M OOIIecTBa, MPOCTPAHCTBEHHO-
BpEMEHHbIX MaciTabax BceneHnHoil;

Texyiuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIN U
MMUCbMEHHBIN OMPOC, JOKJIA/l, COOOIICHHE,
otueT). PopmMaI30BaHHOE HAOIIOCHHE 32
JEeSATEIbHOCTHIO 00YJaromerocs.

DKcrnepTHas OLICHKAa IO KPUTEPUSIM

Hudzauer

BJaJIeHUE 3HAaHUSIMU O Haunbosee BaKHBIX
OTKpPBITHSIX W JOCTH)KEHHUSIX B  00JacTH
€CTECTBO3HAHHUS, IMOBJIMSBIIMX HA HBOJIIOLHIO
NpEJICTaBICHU O TMpHUposAe, HAa pPa3BUTHE
TE€XHUKU U TEXHOJIOTUH;

Texyiuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIN U
MMCBMEHHBIN 0MpOoC). DKCIepTHAs OLIEHKa 10
KpUTEpUSIM

dopManu30BaHHOE HAOIIOJCHUE 32
JeSITeIbHOCTBIO 00YUYaIOLIerocs.

DKcnepTHas OLEHKA COJIep)KaHus OTBETOB
oOyuarolerocs.

Judzauer

C(l)OpMI/IpOBaHHOCTL YMCHHUA MMPUMCHATH
CCTCCTBCHHO-HAYYHBIC 3HAHUS JIJIA 00BACHEHHS
OKpYyKaromunux HBHGHHﬁ, COXpPaHCHUA 310pOBbA,

oOecrieueHns 0€30I1acHOCTH
KU3HEICATEIbHOCTH, OEPEKHOTO OTHOIICHHUS K
pUpOJIE, paIMoHaIHLHOTO

MPUPOJIONOIB30BaHMS, @ TAaKXKE€ BBIIIOJIHEHUS
POJIU TPAMOTHOTO MOTPEOUTENS;

Texymmii KOHTPOJIb (YCTHBIA U MUChMEHHBIH
OIPOC, MPAKTUKOOPUEHTUPOBAHHOE 3aJJaHNUE,
JIOKJIa/1, COOOIIIEHUE, OTUET).

DKcrepTHas OLIEHKa [0 KPUTEPHUSIM
Texymuii KOHTPOJIb (TECTUPOBAHUE,
JIOMalIHNe HaOII0ACHUSI U UCCIIEIOBAHMUSI,
OTYET).

dopMann30BaHHOE HAOIIOJCHUE 32
HCII0JIb30BAaHNEM 3HAHUM U YMEHUH B
MIPAKTHYECKON JIEATEIbHOCTH.

OKcnepTHas OLEHKA 10 KPUTEPHUAIM
Judzauer

c(OPMHPOBAHHOCTH MPECTABICHUN O HAYYHOM
METOJIe¢ TO3HaHUSA MPUPOJBI M CPEICTBaX
U3Y4YEHHUS Meramupa, MakpoMHupa U
MUKpPOMHPA; BJIaJICHUE nprueMamMu
€CTECTBEHHO-HAyUHBIX HAOJIIOJICHU, OIIBITOB,
UCCIICOBAHMM M  OLIEHKH JOCTOBEPHOCTH
IIOJIyYEHHBIX PE3YyJIbTATOB;

Texymuii KOHTPOJIb (YCTHBIM U TUCbMEHHBIN
OTIPOC, TOKJIAJl, COOOIIEHHE, OTYET).
dopmann3oBaHHOE HAOIIOIEHHUE 3a
NEeSITeNIbHOCTBIO 00yYaroerocs npu
BBITIOJTHEHUM NTPAKTUYECKOTO 3a/1aHus.
OKcnepTHasi OLEHKA CONEPIKaHUs
BBINIOJTHEHHON IIPAKTHUYECKOT0 3aaHMsl C
JTaJIOHHBIM.

DKcnepTHas OLEHKa CO/Iep>KaHUs BBIBOJIA C
JTAJIOHHBIM.
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BJIaJICHUE MOHATHHHBIM anmapaTom
€CTECTBEHHBIX HayK, MO3BOJISIOUINM IT03HABATh
MHp, y4acTBOBaTb B  JHUCKYCCHSAX  IIO
€CTECTBEHHO-HAYUYHBIM BOIIpOCaM,
UCIIOJIb30BATh pa3IHyYHbIC HCTOYHUKH
uHbOpMaUK A TOATOTOBKU COOCTBEHHBIX
paboT, KPUTUIECKH OTHOCHUTHCS K COOOIICHUSIM
CMU, conepxamum HaydHy0 HH(OPMAIIHIO;

Texymuit KOHTPOJb (TECTHPOBAHKUE, YCTHBIA U
MMCBMEHHBIN OTPOC, TOKIIAT, COOOIICHHE,
OTHYeT).

dopmali30BaHHOE HAOTIOICHHE 32 HABBIKAMU
ucrnoiib3oBaHusa HTEepHET pecypcoB U mp.
HMCTOYHHUKOB.

DKcrepTHas OLIEHKA [0 KPUTEPHUSIM

mud3adeT

c(hOpMHUPOBAHHOCTD yMEHUH IIOHUMATh
3HAYUMOCTHb GCTGCTBCHHO-HayT-IHOFO 3HAHUA
11 KaKIOTO YeJOBEKa HE3aBUCHMO OT €ro
npoecCHOHATLHOW NEeATEeIHbHOCTH, PA3INYaTh
(akThl W OIICHKH, CPaBHUBATHh OILICHOYHBIC
BbBIBOAbI, BHJCTH HX CBiIA3b C KpI/ITepI/ISIMI/I
OIICHOK ¥ CBsI3b KPUTEPHEB C OIPEIACICHHOM
CHCTEMOH IICHHOCTEH.

Texymuit KOHTPOJb (TECTUPOBAHKE, YCTHBIA U
MMCBMEHHBIN OMPOC, JOKIIAJ, COOOIICHHE,
OTYET).

dopmalin30BaHHOE HAOIIOICHNE 32 YMEHUSMHU
KPUTUYECKH OCMBICIIUBATH MOJyYEHHBIE
pe3yabTaThI.

Hud3zauer.

KonTpons u ouenka pesynpbratoB ocBoeHus jucuuiuindbel  OY][.06  EcrtectBo3HaHue
OCYLLIECTBISCTCS B XOJ€ TEKYILEro KOHTPOJIs MHIMBUAYaJIbHBIX OOpa30BaTENIbHBIX JOCTHKEHUH,
IIPOMEKYTOYHOM U UTOTOBOM aTTECTALIMH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U IPOMEKYTOUHAS aTTeCTalusl 00Y4arolUXCsl B COOTBETCTBUHU C
tpeboBanusimu @I'OC CIIO no cnermanbrocTH 54.02.01 /Iu3aiin (Mo oTpaciasm) i aTTeCTAHH
o0yJaroIuxcs Ha COOTBETCTBUE HUX IEPCOHAIBHBIX JOCTHXKCHMH IO3TAlHBIM TpeOOBaHUIM
aJlanTHPOBAHHON 00pa30BaTeNbHONW TMPOTPaMMBI  CO3JAOTCS  (OHIBI OLEHOYHBIX CPE/ICTB,
MO3BOJISAIOIINE OLIEHUTh YMEHUS, 3HaHUS, IPAKTUYECKUNA ONBIT U chopMUpOBaHHbIE ((OpMHUpPYEMBIE)
KOMITETEHITUH.

20



