PHIHAT POCY JAPC 1PN SHUeTHOTO 0BPasORITCIRHOID YUPCKIENHA BaCIIe o 00paioBIHHR
Mocrorckoil obmacTh « Y AumepenTer o {vlnay -
ThiTsEapHHe KR DPOMBILICHAC-TYMANRTAPHEN Koo

PABOYAA MTPOTPAMMA ¥HMEBHOH JHCLHHANTHHLI

BA.06 ECTECTROIHAHHE
HI3GARUE GUCHuritiin

13.02.11 Texnaqeckan IRCOAYATANA W 0fCIYKNBAHEE WIEKTPHIECKOTO B
WEKTPOMEXANHTECKOTO 0DOPY I0BAHHA (N0 OTPACTIEM)
Keed B HEMMEOSGINE cHetieniocm (rpodercniy)

hopua obygenmEs
OTIEAS

AJOKYMEHT NOAnmMCcAH
QNEKTPOHHOW MOAMUCHIO

CepTtudukat: 255637FF99444C0D668082BAD493C311
Bnageneu: CaBenbesa Onbra NeHHagbeBHa
OenictBuTeneH: ¢ 29.11.2022 no 22.02.2024

\ Topon Jerrkppraa, 2021 T




Pafouas npporpaMma  yaeDmHOH  OucuMnane  paspudorass  #a ocpose  QelepaibHOTO
COSY BPCTECHHOT O OO RETEITRHOTO CTANRTA o CTETHATEIOCTH CpenHero
npodeccRomATLiore ofpasosamsdl 13.02.11 TeXHHIECKARN SECIAYATALHA H 00CIYEHBAHHE
WIEKTPHIECKOr 0 H WIEKTPOMEXAHHTECKOTO 000PYI0BRAHNA (0 OTPACIRM ),
npEMepHof OporpaMMnl  THCHHOANHE  «EcTecTBo3HaHMc: (perHEcTpausonssdi Ne 374 o1
23.07.2015) ¢ vroumeHEAME (RLAY «PHPO:» or 230720071, » tpebosannii ©TOC cpeauero
obmero o pasoBaITH,

T
ARTOR TporpamMyE: hopoaema EoAL npenoaasarens -~ 5

[

Pabogas npoTpaMMa paccMOTPCHA HA 3ACCOAHKE UMKIOEOH METOIHMCCKOH (IPeaMeTHOH)
KOMMCCHN  ECTECTREHHO-HAYYREIY H TYMAH TAPILIY THCHHIIHI

[porowon zacenarana No L0 or «lde man 2021 1.

[Ipencegarent umeTonof MeTomITICCKOll (MPEIMETHOM) KoMHCEHN
Bopopsua EA . 7 A
?—

P —

COTNMACOBAHO i

Jau. muperTopa dETHATA mo ¥ M i Ancxcannposa M.3.

alde ag 2021 1.

7

PyropomaTens GHOMITOTCTHON CHOTCMET Fosmanora MH.




COJEPKAHUE

1. ITacmopT paboueii mporpaMMbl U CHUTLTHHBI

1.1. [ToscHuTenbHas 3amucKa

1.2. OO6miast xapakTepruCcTUKa yueOHOU AUCIUILTHHBI «ECTeCTBO3HAHUE
1.3. Mecto yueOHOM TUCIUIUIMHBI B Y4eOHOM I1JIaHE

1.4. Pe3ynbTaThl OCBOCHUS YYCOHON JUCITUTIIIUHBI

2. CTpyKTypa U coJep:kaHHue TUCHUILINHBI

2.1. Conepxanue yueOHON TUCIUTIIHBI

2.2. TemaTnueckuit miaH

3. YcaoBus peaauzanuu padoyeil mporpaMMbl JMCHUNIHHBI

4. KoHTpoJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHUSI U CHUILIMHBI



1. TACHIOPT PAUBO‘IEI‘/'I IMPOI'PAMMBbI
YYEBHOU JUCIIUITJIMHbI

1.1. [losicHuTeIbHASA 3aNUCKA

Pabouass mporpamMmma JAHCHMIUIMHBI  SBISETCS  YacThblO  OCHOBHOM  MpOQecCHOHATBHON
o0pa3oBaTenbHOM mporpamMmsbl Gunana «JIpITkapuHo» rocyaapcTBEHHOTO yHUBepcuTeTa «/{yOHa»
no cnenuanbHocT 13.02.11 TexHuveckas IKcIIyaTanus M 00CAyKUBAHHE YJIEKTPHUYECKOro U
3JIEKTPOMEXaHN4Y€eCKOro 000py10BaHuA (110 OTPACIAM).

[Tporpamma obuieo6pa3zoBaTenbHON yueOHON qucHHMILINHBI «EcTecTBO3HAHME) MpeIHa3HaueHa Iy
M3Y4YEHHUS €CTECTBO3HAHUS B MPOPECCHOHATBHBIX 00pa30BaTEeNbHBIX OPraHU3AIMIX, PEATU3YIOLIUX
00pa3oBaTeNbHYI0 NPOrpaMMy CPEIHETO O0IIero 00pa3oBaHHS B MPEIEiax OCBOCHHUS OCHOBHOM
obpazoBarenbHoi nporpammbl CIIO (OOII CITIO) Ha 6a3e ocHOBHOTO 0011er0o 00pa3oBaHMs, IPH
MOJITOTOBKE CHEIMAIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeOoBanuii PI'OC cpeanero oOmiero o0Opa3oBaHwMS,
MPEIBSABISEMBIX K CTPYKTYPE, COJCPIKAHUIO M pe3ysibTaTaM OCBOCHHS Y4COHOW JMHCIUATLIMHBI
«EcTtecTBO3HaHME», B COOTBETCTBUU ¢ PekoMEHIAIMsAMU MO OpPraHU3allUU TMONTYYEHUS CPEIHETrO
obmero oOpa3oBaHMsl B TpeAenax OCBOCHHs 00Opa30BaTENbHBIX TMPOTPAMM  CPEIHETrO
npodeccnoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 001ero o0pa3oBaHus C y4eTOM TpeOOoBaHUM
(benepanbHBIX TOCYIapCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB M IONY4aeMON MPOGECCHU HIH
CHEeHAbHOCTH  cpefaHero  mpodeccuoHanpHOoro  oOpa3oBanus  (mucbmo  JlemaprameHta
rOCy/IapCTBEHHOM IMOJMTHUKH B cepe MoAroToBku padounx kaapos u 1O MunoO6puayku Poccun
or 17.03.2015 Ne 06-259), ¢ yuerom IIpumepHOii OCHOBHOH 00pa30BaTEIbHON MPOTrPAMMBI
cpenHero oOmiero oOpa3oBaHMs, OJOOPCHHON pemeHueM (eaepatbHOr0 y4eOHO-METOAHISCKOTO
o0BbeIMHEHUs 10 001IeMy 00pa3zoBaHuio (IpoTokoid oT 28 uroHs 2016 r. Ne 2/16-3).

Coneprxanue nmporpaMMbl «EcTeCTBO3HAHME) HANIPABICHO HAa JOCTH)KEHUE CIETYIONIUX HeJleii:

® OCBOCHHME 3HAHHMA O COBPEMEHHOW €CTEeCTBEHHO-HAy4YHOHl KapTHMHE MHpa H MeTOoAax
€CTECTBEHHBIX HaYK;

® 3HAKOMCTBO C Han0OOJIee BAKHBIMH UJIESIMU U JIOCTIDKCHUSIMHA €CTECTBO3HAHMSI, OKa3aBIIIUMHU
OTIpe/ICTISIONIEE BIUSHNUE HA Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

® OBJQJICHUEC YMEHUSMHU TIPUMEHSATh TOJTYYCHHBIC 3HAHWS JUIsI OOBSCHEHUS SIBICHUN
OKpY)XalIIero  MHpa,  BOCHPHUATHS  WH(OpPMAIMM  ©CTECTBEHHO-HAyYHOTO U
npodeccrnoHaNTbHO 3HAYUMOTO COACPKAHMUS;

® pa3BHUTHC WHTEIUICKTYAIbHBIX, TBOPUYECKUX CIOCOOHOCTEH M KPHUTHYECKOTO MBINUICHUS B
X0[€ TPOBEACHUSA MPOCTEHIINX MCCICAOBAHUM, aHaNIW3a SBJICHUM, BOCHPUATHS U
WHTEPIPETAINH €CTECTBEHHO-HAYYHOU HH(OPMAIINK;

e BOCNUTaHWE YOEKJICHHOCTH B BO3MOXXHOCTH TIIO3HAHWS 3aKOHHOW TIPHPOJIBI U
WCIIOJIb30BAHUS JIOCTYDKCHUH €CTeCTBEHHBIX HAyK JUIS Pa3BUTHSA IUBWIH3AIMH U
MOBBIIIEHUS KAYeCTBA KU3HU;

® IPUMCHCHHE ECTCCTBCHHO-HAYYHBIX 3HAHHA B NPOPECCHOHATBHON JEATSIBHOCTH U
MTOBCETHEBHOM JKU3HU JIJTsl 0OecTieueHus 0€301MacHOCTH JKU3HEACITEITbHOCTH;

® TPaMOTHOTO KCIIOJIb30BAHUS COBPEMEHHBIX TEXHOJIOTHIA,

®  OXpaHBbI 3/I0POBbS, OKPYKAIOIIEH CPEIBI.

B nmporpammy BKIIOYEHO CONIep)KaHHWE, HANpaBJICHHOE Ha (OpPMHUpPOBaHUE Yy CTYICHTOB
KOMIIETEHIINH, HEeoOXOomuMbIX s KadecTBeHHOro ocBoeHumss OOII CIIO na 06a3e OCHOBHOIO
obmiero oOpa3oBaHUsl ¢ TOMYyYEHUEM CpEIHEro oO0Imero oOpa3oBaHUS; MPOTPaAMMbl MOATOTOBKHU
cneruanucToB cpeanero 3seHa (IIICC3).

[IporpamMma yueOHOW mucuUIUINHBI «EcTecTBO3HaHME» SBISETCS OCHOBOW [Uisl pa3paboTKu
pabounx mporpaMM, B KOTOpPHIX MpoQecCHOHAbHBIE 00pa3oBaTeIbHBIE OpPTaHHU3aIlNH,
peanusyrone o0pa3oBaTeNbHYI0 TPOrpaMMy cpeaHero oOmiero oOpa3oBaHHS B Ipeaenax
ocoenust OOII CIIO Ha 6a3e ocHOBHOrO 0011er0 00pa3oBaHusl, YTOUHAIOT COJIepKaHne Y4eOHOTO
MaTepuaina, IOCIeIOBaTebHOCTh €r0 HW3Y4YEeHHs], pachlpeielieHne y4eOHBIX YacoB, TEMATUKY



pedepaToB (IOKIAIOB), WHAMBUAYATBHBIX MPOCKTOB, BUJBI CAMOCTOSATEIBHBIX PAa0OT C y4eTOM
crieu(HUKH MPOrpaMM HOATOTOBKH CIEIUAIIMCTOB CPETHETO 3BEHA, OCBANBAEMOH CIICIIHATbHOCTH.
[lporpamMmma MOXET HCHOJNB30BaThCs JAPYIMMH  TPO(ECCHOHANIBHBIMU  00pa30BaTEIBHBIMU
OpraHM3aALMSIMH, PEATHU3YIONMMU 00pa30BaTeIbHYIO IPOrPaMMy CPEIHEro O0Iero oOpa3oBaHus B
npejenax OCBOSHHsS OCHOBHOW mpodeccuoHanbHO oOpasoBarenbHoi mporpamMel CITO Ha 6asze
ocHoBHOT0 0o611ero oopazosanus (IITICC3).

1.2. O0masi XapakTepUCTHKA Y4eOHOi TMCUMILUIHHBI «O01ecTBO3HAHUE)

EcrecTBO3HaHME — HayKa O SIBIEHUAX M 3aKoHax Mnpupoisl. COBpEeMEHHOE €CTECTBO3HAHUE
BKJIIOUAE€T MHOJKECTBO €CTECTBEHHO-HAyYHBIX OTpacieil, M3 KOTOPBIX Haumbojee BaKHBIMU
ABNSAIOTCS  (u3uka, Xxumust W Ouojorms. OHO OXBaThIBae€T UIMPOKHHA CIIEKTP BOIPOCOB O
pa3HoOOOpa3HBIX CBOMCTBaX OOBEKTOB MPHUPOMABI, KOTOPHIE MOXHO paccMaTpUBaTh KaK €IUHOE
LETI0€.

EctecTBeHHO-Hay4YHbIE 3HAHMS, OCHOBAHHBIE HA HHUX TEXHOJIOTUU (OPMHUPYIOT HOBBIA 00pa3
KU3HU. BBICOKOOOpa30BaHHBIM YENOBEK HE MOXKET JAUCTAHIUPOBATHCS OT (PYHIAMEHTAIBHBIX
3HaHUU 00 OKpYyXKalolleM MHpe, HE PHUCKYs OKa3aTbCsl OECIOMOIIHBIM B MpodeccruoHaIbHON
nesTenbHOCTH. JIF000e NepcrneKTHBHOE HANPaBICHHUE JEATEIILHOCTH YEI0BEKa MPSIMO MJIM KOCBEHHO
CBSI3aHO C HOBOW MaTepuanbHOW 0a30i M HOBBIMU TEXHOJIOTUSMH, M 3HAHHE UX E€CTECTBEHHO-
HAayyHOM CYIIHOCTM — 3aKOH Yycnexa. EcrecTBO3HaHME — HEOThEeMJIEMasl COCTaBJIAIOILAS
KYJIbTYpPBI: OMNpEJeisas MUPOBO33PEHUE YeJIOBEeKa, OHO MPOHUKAET U B TYMaHUTapHYIO cepy, U B
OOIIECTBEHHYIO KHM3Hb. PallMOHANBHBIA €CTECTBEHHO-HAYyYHBIH MeEToHA, C(HOPMHUPOBABIIUICT B
pamMKax ecTeCTBEHHBIX HayK, 0Opa3yeT eCTeCTBEHHO-HAy4YHYI0 KapTUHY MHpa, HEKoe 00pa3Ho-
¢dunocodckroe 0000IICHNE HAYIHBIX 3HAHUIA.

OcHOBY ecTecTBO3HAHUS IMpeacTaBiseT (U3MKa — HayKa O NIpUpoJle, M3ydarolas Hauboiee
Ba)XHBIC SIBJICHUS, 3aKOHBI W CBOHCTBA MaTepHaIbHOrO MHpa. B (QusHuke ycraHaBIMBaIOTCS
YHUBEPCAJIbHBIE 3aKOHbI, CIPABEAJIMBOCTh KOTOPBIX MOIATBEPKAAECTCS HE TOJIBKO B 3EMHBIX
YCIJIOBHUSIX U B OKOJIO3EMHBIX IPOCTPAHCTBAaX, HO U BO Bcel Bceenennoil. B aTom 3akitouaercs oauH
U3 CYIIECTBEHHBIX MPU3HAKOB (PU3MKM Kak (yHIaMeHTalbHOW Hayku. PU3MKa 3aHMMaeT ocoboe
MECTO CpEeJIi ECTECTBEHHBIX HayK, [I03TOMY €€ MIPUHITO CUUTATh JIUJIEPOM €CTECTBO3HAHUS.
EcTecTBO3HAaHME Kak HayKa O BJICHUAX M 3aKOHAX IIPUPOJBI BKIIOYAET TAK)KE OJHY U3 BaXKHEUIINX
oTpaciiel — XUMHUIO. XUMHS — Hayka O BEIIECTBaX, MX COCTaBe, CTPOCHHUH, CBOWMCTBAX,
IpoLeccax IMpeBpalleHNs], UCII0Ib30BaHUH 3aKOHOB XMMHUH B IIPAKTHUECKOHN JEATEIBHOCTH JIFOAEH,
B CO3JJaHMH HOBBIX MaTEpHAJIOB.

Buosornss — cocraBHas 4acTb €CTECTBO3HAHMs. JTO HayKa O XMBOW mpuponae. OHa m3ydaer
pacTUTEIbHBIN, )KUBOTHBI MUD U YEJIOBEKa, UCIOJIb3Yysl KaK COOCTBEHHbIE METOJIbI, TAK U METOIbI
JApYrUX HayK, B YaCTHOCTH (HU3UKH, XUMMM U MAaTE€MaTUKHU: HAOIIOACHHUS, SKCIEPUMEHTHI,
HCCIIEIOBaHMS C TIOMOIIbIO CBETOBOI'O M 3JIEKTPOHHOTO MHUKPOCKOIA, 00pabOTKYy CTaTMCTUYECKUX
JAHHBIX METOAAMM MAaTEMaTH4ECKOW CTAaTUCTHKU W JAp. buosiorus BBIABISET 3aKOHOMEPHOCTH,
MPUCYIINE KU3HU BO BCEX €€ IMPOSIBICHUSAX, B TOM YHCIE€ OOMEH BEILIECTB, POCT, Pa3MHOXKEHHE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTD, IBOJIIOLIUIO U JIp.

B npodeccuonanbHpIXx 00pa3oBaTeNbHBIX OpPraHM3aAlMAX, PpEATU3YyIOIUX 00pa30BaTEbHYIO
nporpamMmy cpenHero oouiero oopasosanus B npenenax ocsoenus OOIT CIIO Ha 6a3ze 0CHOBHOTO
oOmiero o0pazoBaHus, M3y4yaeTcsl MHTErpUpOBaHHAs ydeOHas IucuuIuiiHa «EcTecTBO3HaHUEY,
BKJIIOYAIONIAsl TPU pazfielia, 00J1adaronue OTHOCUTEIbHOW CaMOCTOSATENIEHOCTRIO U IIIOCTHOCTBIO
— «®Dusnkay, «XuMus», «bHOIOTHS» — YTO HE HAPYIIAET NPHUBBIYHYIO JIOTMKY €CTECTBEHHO-
HAy4YHOT0 00pa30BaHMs CTYJCHTOB.

[Ipu ocBoenun cnermanpHocTe CIIO comumanbHO-3KOHOMHYECKOTO W TYMaHUTApHOTO Mpoduieit
npo¢ecCHOHATBHOTO 00pa3oBaHMsl €CTeCTBO3HAHME u3ydyaeTcs Ha ©0a3oBom ypoBHe PI'OC
cpemHero o0mero o0pa3oBaHMs C YIYETOM CIeU(UKH OCBAMBAEMOM CIIEIIUATLHOCTH.

OTO BBIpaXKaeTcs B COJAEPKAHMM OOY4YEHHs, KOJHMUYECTBE YacOB, BBIACISAEMBIX Ha H3y4YCHHE
OTJENbHBIX TEM IMPOrpaMMbl, TJyOMHE HMX OCBOEHHUS OO0ydJarolMMHCA, O0bEME U XapakTepe
MPAKTUYECKUX 3aHATUH, BUJIaX BHEAYAUTOPHON CAaMOCTOSTENIbHONU pabOThI CTYICHTOB.



B mpomecce peanusanuu copepkaHus y4eOHOH AMCHUIUTUHBI «EcTecTBO3HAaHME» 3HAYMMO
n3ydenue pasnena «Duznkay, KOTOPHIM BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHUU 00
OKpY>KaroIieM MHpe. DTOT pasfell sIBISETCS CUCTEMOOOPa3yIOIUM Ul APYTHX pa3/esioB yueOHO
JTUCHUIUIMHBL, TOCKOJBbKY (DU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE COJEPKAHMUSI KYpPCOB XMMHH U
ouosiorum.

[Ipy w3ydyenuun ydeOHOro maTepuana MO XUMHH U OHUOJIOTMM LENecoOoOpa3HO aKIEHTUPOBAThH
BHUMaHHE OOYYaIONUXCsl Ha KU3HEHHO BAXKHBIX 00BEKTaX MPUPOJBI U OPraHU3ME YeIOBeKa. DTO
ruapocdepa, atMmochepa u 6uochepa, KOTOpblE PACCMATPUBAIOTCS C TOUKU 3PEHUS] XMMHYECKHX
COCTAaBOB U CBOWCTB, X 3HAUCHHUS [T KHU3HEEATSIbHOCTH JIIOJICH, 3TO CO/IepKaHNe, OCBEILAIOIIee
POJIb BaXHEHIIUX XUMHUYECKUX 3JIEMEHTOB B OPraHU3ME YEJIOBEKa, BOIPOCHI OXPaHBI 370POBbS,
npoUIaKTUKN 3a00J€BaHUNA W BPEIHBIX MPUBBIYCK, MOCIEICTBUNA HM3MEHEHHs CpeIbl OOMTaHUS
YesioBeKa JJIs YeJIOBEUECKOW [IUBUITU3AIIH.

3aMeTHOE MECTO B COJCpKAHWU y4eOHOH NMCIMIIMHBI 3aHMMAeT y4eOHBI MaTepuall, He TOJBKO
bopMUpYIOIIUI ECTECTBEHHO-HAYYHYIO KapTUHY MHpPa Yy CTYIEHTOB, HO U PacKpPbIBAIOLIUIl
MPAaKTUYECKOE 3HAYCHHE E€CTECTBEHHO-HAy4YHBIX 3HAHMA BO BCeX cdepax >KU3HH COBPEMEHHOIO
o011ecTBa, B TOM YHCIie B TYMaHUTapHOI cdepe.

B menom yuebnas nucnumimHa «EcTecTBO3HaHWE», B COACPKAHUM KOTOPOH BEAYIIUM
KOMIIOHEHTOM  SIBIIIIOTCS HAy4HbIE 3HAHWA M HAay4YHble METOAbl TMO3HAHUS, IO3BOJISET
copMHPOBATH Y O0YYAIOIINXCS LETOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpPa, MPOOYIAHUTH Y
HUX SMOILIMOHAIBHO-IICHHOCTHOE OTHOIIEHUE K H3y4aeMOMYy MaTepuaiy, TOTOBHOCTb K BBIOODY
JCWCTBUI ONpEACTICHHON HAampaBICHHOCTH, YMEHHE KPHTHYECKH OILICHUBAaTh CBOM M YY)KHE
JEHCTBUS U MMOCTYIIKU.

WuTerpupoBanHOe coaep)kaHue Y4eOHOM JIMCHUIUIMHBI IT03BOJIIET TPETOAaBaTeNisiM (U3UKH,
XUMHH U OMOJIOTUU COBMECTHO OPIaHMU30BAaTh M3YYCHHE €CTECTBO3HAHMS, MCIIONb3YsS HUMEIOIIUECS
YaCTHBIE METOIMKH NIPENOJaBaHUS TIPEIMETA.

W3ydyenne oOmeoOpa3oBaTensHoil yueOHOM nucuuruinHbl  «EcTecTBO3HaHME» 3aBepllaeTcs
MOJIBEICHUEM HTOTOB B ¢opme nud(epeHIIMpOBaHHOTO 3adyeTa B paMKax IMPOMEKYTOYHOH
arrectauuu cryzneHToB B mporecce ocBoeHus OOIl CIIO ¢ monydyeHuem cpenHero ooOuero
obpazoanus (IITICC3).

1.3. MecTo AucUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMmbl
JlucuumiauHa  BXOOUT B 0OmIe0oOpa3oBaTeNbHBIM LHMKJI U OTHOCUTCS K  0a30BBIM
00111e00pa30BaTeNbHBIM JUCITUTIIMHAM.

1.4. Pe3yibTaThl 0CBOCHMA YU4eOHOM 1M CHHUIIJIMHBI
OcBoenne conepxkaHus ydeOHOM aucuuiuiHbl «EcTecTBO3HaHME» 00€CHeuuBaeT JOCTHIKEHHE
CTYJEHTAMH CJEIYIOIINX pe3yJIbTaTOB:

® JIUYHOCMHDBIX:

— YCTOMYMBBIM MHTEpeC K UCTOPUU M JOCTHIKEHHSIM B O0JIACTH €CTECTBEHHBIX HAayK, UyBCTBO
TOP/OCTH 32 POCCUICKUE €CTECTBEHHBIE HAYKH;

— TOTOBHOCTh K MPOJOJDKEHHIO OOpa3oBaHMs, MOBBIIICHUIO KBaTM(UKALUKU B H30paHHOMN
npodeccnoHaNbHOM JEsTEeNTbHOCTH C UCIOJIB30BAaHUEM 3HAHMHM B 0OJIACTH €CTECTBEHHBIX
HayK,

— 0OBEKTHBHOE OCO3HAHME 3HAUYMMOCTH KOMIIETEHLUH B OOJIACTH €CTECTBEHHBIX HAYK IS
YeJoBeKa U OOIIecTBa, YMEHHE HCIOJIb30BaTh TEXHOJIOTMYECKUE JOCTHKEHHS B 00JacTh
(bu3MKH, XUMUH, OUOJIOTHH IS TTOBBIIICHUSI COOCTBEHHOTO MHTEIICKTYAIBHOTO PAa3BUTHS B
BBIOpaHHOM PO eCCHOHATBLHOMN 1eATENbHOCTH;

— yMEHHE NMPOAHATU3UPOBATh TEXHOTEHHBIE TOCIEACTBUS TSl OKPYXKAIOIIeH cpe/ibl, ObITOBOI
U IPOM3BOJICTBEHHOM AESTEIbHOCTH YEJIOBEKA;

— TOTOBHOCTb CaMOCTOSITENILHO JOOBbIBaTh HOBBIE AJIs CeOsl €CTECTBEHHO-HAy4YHbIE 3HAHUS C
UCTOJIb30BAHUEM IS ATOTO TOCTYIHBIX UCTOYHUKOB MH(OpMAIIHH;

— YMEHHE YIpaBIsSITh CBOEH MO3HABATEIbHON [EATEIbHOCTHIO, MPOBOAUTH CAMOOLEHKY



YPOBHSI COOCTBEHHOTO MHTEIUICKTYaJIbHOT'O Pa3BUTHS;

YMEHHE BBICTPANBaTh KOHCTPYKTUBHBIC B3aHMOOTHOIIICHHUSI B KOMaH e TI0 PEIICHUIO OOIINX
3a7a4 B 00JIACTH €CTECTBO3HAHHS;

MemanpeomMenHbIx:

OBJIAJICHUE YMCHHUSMHU U HaBbIKAMH Pa3IMYHBIX BUJOB MMO3HABATEIBHOMN NCSITEIBHOCTH IS
M3YUYEHHS pa3HBIX CTOPOH OKPYIKAIOIIETO €CTECTBEHHOTO MHPA,

MIPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHUS (HAOIIOACHHUS, HAYYHOTO 3KCIICPUMEHTA) IS
W3YYCHHS PA3JIMYHBIX CTOPOH €CTECTBCHHO-HAyYHOW KApTHUHBI MHpPA, C KOTOPHIMHU
BO3HUKAET HEOOXOIUMOCTh CTAIKMBATHCS B MPOPECCHOHAIBHOMN cdepe;

YMEHHUE OIPEEIIATh SN U 3a/1a41 JACSITEIbHOCTH, BBIOUPATh CPEIICTBA JIJISl MX JIOCTHKCHHUS
Ha MPaKTHKE;

YMEHHE WCIIOJIb30BaTh pa3IMYHbIe WCTOYHUKH Ui TOJYYCHHUs ECTECTBEHHO-HAYYHOUH
uHbOpMAIMK U OLICHUBATh €€ JOCTOBEPHOCTH IS JOCTHOKCHHUS TOCTAaBICHHBIX LEICH U
3ajau;

npeomMemHmuvix:

c(OPMUPOBAHHOCTh TPEICTABICHUN O IEIOCTHOW COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTHHE MHpa, IPUPOJIE KaK CTUHOMN IEJIOCTHON CHCTEME, B3aUMOCBSI3H YEJIOBEKA, TPUPOIBI
1 00IIIecTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTadax BeeneHHoM;

BJIAJICHUE 3HAHMSIMH O HauOOJee BAXKHBIX OTKPBITHAX W JOCTH)KCHUSX B 00JacTh
€CTECTBO3HAHUS, TMOBJIMSBIINX Ha 3BOJIOIUIO MPEICTABICHUA O MPHPOJE, HA Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

c(OPMHUPOBAHHOCTh YMCHHS MPUMCHSTH CCTECTBCHHO-HAyYHBIC 3HAHUS JJISI OOBSCHEHUS
OKpY)KAaIOIIMX  SIBJICHUH,  COXpaHEHWS  3JI0pOBbs,  obOecriedyeHUss  0E30IacHOCTH
KHU3HEICATCIILHOCTH,  OCpPEe)KHOTO  OTHONICHHS K TPUPOJC,  PallMOHAIBLHOTO
MIPUPOJIOTIONIBE30BAHHMS, @ TAKXKE BBITIOJHEHHUS POJIM TPAMOTHOTO MTOTPEOUTEIIS;
c(OPMHUPOBAHHOCTH TMPEICTABICHUIA O HAyYHOM METOJIC MO3HAHUS MPUPOIBI M CPEICTBAX
W3yYeHHUsS MeramHupa, MakpoMHUpa W MHUKPOMHpA; BJIAJCHHE MPHEMaMH €CTECTBEHHO-
HAyYHBIX HAOJFOJCHUH, OIMBITOB, MCCIICAOBAHUN W OIEHKH JOCTOBEPHOCTH IMOJYYCHHBIX
pe3yIbTaTOB;

BJIaJICHHE MOHATHHHBIM alapaToM €CTECTBCHHBIX HAYK, MO3BOJIAIONIMM ITO3HABATh MHP,
y4acCTBOBaTh B JIUCKYCCHUSX TI0 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCTIOIB30BATh PA3IUYHBIC
HUCTOYHUKHA UH(POPMAIIUH JUTS TIOJATOTOBKHA COOCTBEHHBIX PabOT, KPUTHUECKU OTHOCHTHCS K
coobmenussMm CMU, conepxanm HaydHY0 WHPOPMAIIHIO;

c(OPMHPOBAHHOCTh YMEHHH MOHMMATh 3HAYUMOCTH €CTECTBEHHO-HAYYHOTO 3HAHHS IS
KQXJIOTO YEJIOBEKa HE3aBHCUMO OT €ro NpopecCHOHAIBHON JEATEIILHOCTH, pa3jinyarh
(bakThl U OIIEHKH, CPABHUBATH OICHOYHBIC BBIBOJIBI, BUJCTh MX CBS3b C KPUTEPHSIMH OILICHOK
U CBSI3b KPUTEPHEB C OMPEIEIIEHHON CUCTEMOM 1IEHHOCTEH.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCIHUILINHBI

2.1. O0beM y4eOHOM TUCHHUILUIMHBI U BU/bI Y4eOHOM padoThI

MaxkcumanbHOi yueOHON Harpy3ku oOyvaromerocsi 174 4acos, B TOM 4ucIe:

00s13aTeIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocst 162 4acos;

KOHCYJIbTaluu 12 yacos.

Buna yueOHoii padoThl O0bem yacoB

O0beM nporpamMmbl y4eOHOM AMCHMILINHBI, 174
U3 HUX:
Bo B3auMojeiicTBHH ¢ mpenoaaBaresieM, 162
8 MOM Hucue:

JICKIIUHU 92

nabopaTopHbIe PAaOOTHI 26

MIPAKTUYECKUE 3aHATHUS 44
Koncyabranuun 12
IIpoMe:xxyTouHasi aTTecTanus
®opwma arrectanuu — JuddepeHunpoBanHsblii 3a4eT, 2 ceMecTp

2.2 TemaTH4ecKku miaaH

Buj yuyeOHoii padoThI

KoaunyecTBo yacoB

7. Opranu4ecKkue COeIMHEHHUS.

Beenenue 4
PUBUKA

1.MexaHuka. 6

2.0OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJAUHAMUKH. 10

3. OCHOBBI IEKTPOJAUHAMUKH. 9

4. DneMeHThl KBAaHTOBOM (PU3UKU S
4

KOHCYJIbTAlMHU

Bcero 49

XUMUA

5.XuMHYECKHE CBOMCTBA U MTPEBPAILICHUS BELIECTB. 9

6. Heoprannueckre coeTMHEHUS. 9
14




8. X¥Mus U OpraHu3M YeJIOBEKa.

9. Bona. PacTBopbl. 5
10. Xumuaeckue mporeccs B atMocdepe. 2
KOHCYJIbTAIHH S
Bcero 61
BUOJIOT'UA
11. O6uue nmpeacTaBIeHUs O KU3HU. 4
12. Y4enue o kieTke. 10
13. Opranusm. ?
14. Bun. 4
15.29kxocucremMsl. 7
KOHCYJIbTAUMHU 3
Bcero 52
UTOIO: 174

IIpomeskyTouHnas arrecrauus B popme aud@epeHIHPOBAHHOIO 3a4eTa




Copep:xxanue 00y4eHust

XapaKTepuCTHKA OCHOBHBIX BH/IOB JIeAITEJbHOCTH CTY/IEHTOB (HA YPOBHE Y4eOHbIX JIeliCTBHIi)

1

2

BBeaenue

Nucrpykrax no OT. EcrecTBo3HaHMe Kak cucTteMa Hayk O mnpupone. EcrecTBeHHOHay4yHass KapTHUHA MUpA.
EnuHCTBO 3aKOHOB IPUPOJIBI U COCTaBa BelIeCTBAa BO BceeneHHON. EcTecTBEHHO-HAYYHBIM METOJ IIO3HAHUS U €ro
COCTaBJISIONINE: HAOMIOACHHUE, U3MEpPEHHEe, HKCIEPUMEHT, runote3a. dusznueckue, XUMHUYECKHE, OHOJIOTHYECKHE
SIBJICHUSL.

EctecTBenHble HaykH B podeccHOHANbHOMN fesTenbHOCTH. OTKpBITHS B (pU3MKEe — OCHOBA Mporpecca B TEXHUKE U
TEXHOJIOTHH MPOU3BOACTBA. [I[puMeHeH e TOCTIKEHN COBPEMEHHON XMMHH B TYMaHUTapHOU cdepe AeaTeIbHOCTH
obmiectBa. XKuBas npuposa kak 00beKT u3ydeHus: ouonoruu. MeTopl uccieI0BaHus >KUBON MPUPOJIbl B OMOJIOTHHU.

IIpakTnueckoe 3ansaTHe Nel.
«Pu3nyecKkrue, XMMHUUYECKUE, OMOIOTHYECKHUE SIBICHUS.

CamocrosiTesibHas padora.
N3ydenue xoHcriekToB 3aHATHIL. Pedepar «Bcenennas u ee aBomouus». TBopueckas padora «Moaenu 3emiu u
wraneT». Jloknan «®usznyeckue ycaoBUs Ha IJIAHETaX U UX aTMochepsD».

PA3JIEJ 1. PU3UKA

Tema 1.Mexanuka.

Copep:xanue yueOHOro MarepuaJa.

Kunematuka. Mexanudeckoe nBwkenue. Cucrema otcuera. Tpaektopusi auwxeHus. I[lyte. Ilepememienue.
PaBHOMepHOe mnpsimonuHeliHOe ABMxKeHUEe. CKopocTb. OTHOCHUTENBHOCTH MEXAHMYECKOTO JIBM)KEHMS. 3aKOH
cloXeHus ckopoctel. CpemHsst CKOPOCTh TMpPU HEPAaBHOMEPHOM  JBWDKEHHMU. MTIHOBEHHasi CKOPOCTb.
PaBHOyCcKOpeHHOE IPSIMOJIMHEHOE ABIKeHUE. Y ckopeHne. CBOOOIHOE MaeHue Tedl.

Juunamuka. Macca u cwia. B3aumoneiictBue Ten. 3akoHbl AuHaAMUKA. CHUIBI B MPUPOJE. 3aKOH BCEMHUPHOTO
TATOTECHUS.

3aKkoHBl COXpaHEHHUs B MexaHuke. WMmynbc Tena. 3aKOH COXpaHEHHMs] WMITyJbca. PeakTHBHOE JIBH)KCHHE.
Mexanuueckass pabota. MomHocT. Mexanudyeckass dSHeprus. KuHeTwdeckas W TOTEHIMATbHAs JHEPIHsl.
Kunernueckas sneprus u padbora.

Mexanuueckrue KonebaHusi U BOMHBL. MexaHudeckue koneOanus. MasTHuk. BHernHue cunbl. BHyTpeHHUE CHITBI.
CBoOoaHbie M BBIHYXJACHHBIC KojeOanms. Mexanudyeckue BoJIHBI. [lomepednas W mpojonbHas BoiHa. ynmHA M
CKOpPOCTb BOJIHBL.

IIpakTunyeckoe 3ansitue Ne2.
«CemuHap no teme 1. «MexaHuka»

CamocrosiTesibHas padora.
«YIBTpa3ByK U €ro UCIOJb30BAHNE B TEXHUKE U METULIMHEY.

Tema 2. OcHOBBI
MOJIEKYJIAPHON PUIHKH U

Conep:kanue y4e0HOro marepuaJa.

MOJ'ICKy.TIHpHaH (I)I/I3I/IK8.. ATomMucTuueckas TCOpHA CTPOCHHA BCIICCTBA. Ha6J'IIO,Z[CHI/ISI W OIBITEHI, ITOATBCPIKAAOIINC




TEPMOAUMHAMHUKH.

aTOMHO-MOJICKYJISIPHOE CTpOCHHE BellecTBa. Maccel U pa3Mepbl MojeKyl. OTHOCHTeNbHAash MOJEKyJspHas (Wid
aTOMHasl) macca, KoiaudecTBo BemiectBa. Momb. IlocrosiHHas ABoraapo. MomnsipHas Macca. TeroBoe JOBUXKEHHE
yacTull BemlecTBa. bpoyHoBckoe nuxeHue. MneanpHblid ra3. TemmepaTypa Kak Mepa CpeaHeld KHUHETHYECKOM
SHEPruu YacTUll. YpPaBHEHHE COCTOSHUS WJCAJIbHOTO ra3a. ['a3oBble 3aKOHBI. ATrperaTHblE COCTOSIHHUS BEIIECTB.
CamocroaTenbHaa paboTa. M3yueHne KOHCNEKTOB NeKUMi. [oknag «Muakue Kpuctanabl», «Kpucranamueckme n amopoHble
Tena B 6biTy».. Kpuctannnueckue u amopdHbie BEeLIECTBa.

Tepmonunamuka. Buytpennss sueprus. Pabora u Temnoornaua Kak criocoObl M3MEHEHHUS BHYTPEHHEH 3HEpruu.
[lepBriii 3aKOH TepMOAMHAMUKH. TerIoBbIe MAIIMHBI U UX IPUMEHEHHUE.

IpakTnyeckoe 3ansitue Ne3.
«OrnpeeneHne MOJIEKyJIIpHOW MacChl BELIECTBAY.

IIpakTuyeckoe 3ansaTue Ned.
«BpIuncnenre KoJau4ecTBa BEIIECTBAY.

IIpakTHyeckoe 3ansaTHe NeS.
Cemunap 1o teme 2 «OCHOBBI MOJICKYJISIPHON (DM3UKH M TEPMOIUHAMHUKH.

CamocrosiTesibHas padora.
N3ydenne koncnekToB yekmwid. Jloknan «Kuakue kpucramiby, «Kpucrammmdeckue u aMop(dHbIe Teia B OBITY».

Tema 3.0cHOBBI
JIEKTPOAMHAMUKH.

Conep:xanue yueOHOro MarepuaJa.

Onexrpocratuka. B3anmoneiicTBre 3apskeHHbIX Tel. DnekTpuueckuil 3apsa. CTpoeHue atoma. 3aKOH COXPaHEHMS
JNeKTpUYecKoro 3apsina. 3akoH KynoHa. OrekTpocraTHueckoe Moje, €ro OCHOBHBIE XapaKTEPUCTUKU M CBS3b
Mexay Humu. [IpoBonHukn W audnekTpuku. IlocTostHHBIM snekTpuueckuid Tok. Cuia TOka, HampsbKEHHE,
ANIEKTPUYECKOE COMPOTHBICHKE. 3aKoH OMa ISl y4acTKa IEKTPUIECKON IEMH.

MarnuTHOe 1nosie. MarHuTHOE oJIe€ U €0 OCHOBHBIE XapaKTEepUCTHKH. [lelicTBUE MarHUTHOTO IOJIsl Ha MTPOBOJIHUK C
TOKOM. 3aKOH Amriepa. DJIeKTpOIBUraTellb. SIBIeHUE 3JIEKTPOMAarHUTHON UHIYKIUH.

DneKTpoMarHuTHeIe KosiebaHus 1 BoJaHbI. CBET Kak »JeKTpoMarHuTHas BosiHa. CBoiicTBa cBera. HTepdepeHus u
TudpaKkus cBeTa.

Ontuka. 3aKOHBI OTPAXKEHUS U MpeIOMIICHHsI cBeTa. JIMH3HI.

IIpakTHyeckoe 3ansaTHe Ne6.
«CTpoeHue aTroma.

IIpakTnyeckoe 3ansaTne Ne7.
«3yuenne nareppepeHunu u 1udpakiunum cBeTay

CamocrosiTesibHas padora:
Coobmenne "DHeprocOeperamre TeXHOIOTHNY, pedepaT «TernmoBoe IelCTBHE dIEKTPUIECKOTO TOKA B MPUPOJIE
Y MOBCEAHEBHOM Xu3HMY». Jloknan: «Pa3BuTue npencTaBieHnii o mpupoje cBeTay, «MarHuTHas 3anich U XpaHEeHUe




I/IH(bOpMaI_[I/II/I», «:‘)J'ICKTPOCTaTI/ILICCKaH 3amuTay, «Bnusane OJICKTPOMAarHuTHBIX noneﬁ, CO31aBaCMBIX
QJICKTPUYCCKUMU HpI/I60paMI/I Ha OPraHu3M YCJIOBCKaA».

Tema 4. DnemeHTBI
KBAHTOBOH (pU3UKHU.

Conep:xanue y4ye0HOIro MaTepuasa.

KBanToBeie cBoiicTBa cBeTa. KBanToBas runoresa [imanka. dorosnekrpudeckuii 3G heKT.
®dwusuka atoma. Moaenu ctpoeHust aroma. OnbIT Pezepdopaa.

®du3uKa aTOMHOTO Spa U dJIeMEHTapHbIX YacTull. COCTaB U CTPOEHUE aTOMHOTO fAJIpa.
PanuoaktuBHOCTH. PainoakTUBHBIC U3TYYEHUS U UX BO3/CHCTBUE HA KUBbIC OPTAHU3MBI.

IIpakTnyeckoe 3ansiTue Ne§
«CemuHap 1o Teme 4. 1eMeHTHl KBAHTOBOH (PH3HUKIY.

CamocrosiTesibHas padora.

Hoxnanpl «PannoakTHUBHBIE U3TYyYEHUSI M MX BO3JIEUCTBHE Ha KUBbIE OpraHu3Mbly, «lIpobiiema TepmosiaepHOM
SHepreTukn», «Vcropust OTKPBITHS 3JIEMEHTapHBIX 4YacTul», «llomyuyeHue paaMOaKTUBHBIX M30TONOB U HX
MIPUMEHEHHUE.

KourpoJsbHas padora Nel.

PA3JIEJI 2. XUMUA

Tema 5. Xumnueckue
CBOMCTBA M NMpPeBPALLCHUS
BelIeCTB.

Conep:xanue yueOHOro MarepuaJa.

OcHoBHbIE MOHATUS U 3aKOHBI XuMHHU. [Ipenmer xumuu. BemectBo. Atom. Monekyna. XUMUYECKUN 3J€MEHT U
¢dopmsbl ero cymectBoBanus. [IpocThie U ClI0KHBIE BEIECTBA.

[lepuognueckuit 3akoH u Ilepuoaunueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa. OTkpeiTHE
Ilepunognueckoro 3akoHa. [leproauueckas cuctemMa XMMUYECKHUX 3JIEMEHTOB. 3HaueHue [leproanueckoro 3akoHa u
[lepnonnueckoir cucreMbl XuUMHUYeCKHX aneMeHTOoB J[.M.MenneneeBa [uisi pa3BUTHS HAyKM W ITOHUMAaHUsA
XUMUYECKON KapTUHBI MUPA.

Crpoenue BemiectBa. KoBaneHTHass CBs3b: HemosispHas M mnossipHass. MonHas cBs3b. KaTuoHBI M aHHMOHBI
Merammueckas cBA3b. BogoponHas cBs3b.

Xumuueckue peakuuu. [orstue o xumudecko peakuuu. TUnbel XuMuyeckux peakuuid. CKOpoCTb peakliiy U
(akTOpBbl, OT KOTOPBIX OHA 3aBHUCHUT.

IIpakTHyeckoe 3ansaTHe Ne9.
«BnusiHre pa3nuyHbIX (aKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIHily.

IIpakTHyeckoe 3ansaTue Nel(.
«XHMMHYECKUE PEAKIIUI.

CamocrosiTesibHas padora.
Koncnekr «/I.M1.MenneneeB 06 06pa3oBaHUU U rOCYIapCTBEHHON MOIUTHKEY, cocTaBiieHne Y XP.




Tema 6. Heopranuueckue
cOeIMHEeHHUsI.

Conep:xanue yuye0HOIro MaTepuaJa.

Teopus Dnexrponutudyeckon quccouuanui. OCHOBHBIE 110JI0KEHUS. KHCI0ThI, OCHOBAaHNUS, COJIU KaK AJIEKTPOJIUTHI.
Krnaccudukanusa HeopraHM4eCKUX COeIMHEHUN M uX cBoicTBa. OKCUIBI, KHCIOTHI, OCHOBaHUS, coiu. [lonsaTue o
TUIPOJIU3E COJICH.

Cpena BOIHBIX PacTBOPOB COJICH: KHCHasi, HEHUTpaibHas, mienouyHas. Bomopoansiii mokazarenb pH pactBopa.
[Tpocteie BemiectBa M uX cBoiictBa. Mertamnsl. OOmue ¢u3MUeckne M XUMHUYECKHE CBOWCTBA METAJLJIOB.
Hemeramnbl. Baxneimue coeauHEHUs METAINIOB U HEMETAUIOB B IIPUPOJIE U XO3SAWCTBEHHOW JEATEIBHOCTH
YEJIOBEKaA.

IIpakTnueckoe 3ansaTne Nell.
VcnipITaHuEe pacTBOPOB COJIEH MHAMKATOPAMUY.

IIpakTnueckoe 3ansaTue Ne 12.
«CemuHap «Heoprannueckue BelecTBay

CamocrosiTesibHas padoTa.

Koncnekr «Ponb MeTaioB B UCTOPUH YEIOBEYECKON MBUIM3auum». [Ipesentanust «MeTauibl U CIlIaBbl Kak
XYyJI0’KECTBEHHBIN MaTepHaID).

Tema 7. Oprannueckue
coeJIMHEeHUsl.

Conep:xanue yueOHOro MarepuaJa.

OCHOBHBIE TTOJIOKEHUSI TEOPUH CTPOCHHSI OPraHMYECKUX COeTMHEHU. MHOroodpaszue opraHn4eckiux COeAMHEHUN.
[Tonsitue nzomepun. YrieBoaoponasl. IIpenensHble W HeNpeneabHbIe YriaeBOIOPOAbl. Peakius noimmepusanuu.
[IpupoaHbIE MCTOYHMKHM YIVIEBOJOPOJOB. YTJIEBOAOPOABI KAaK OCHOBA MEXIYHApOJHOIO COTPYIHUYECTBA U
BaKHEHIINN NCTOYHUK popMupoBaHus Oroxera PO.

Kucnoponconepxkamue opraHudeckue BemiecTBa. lIpenacraBurenu  KUCIOPOACOAEPXkAIIUX — OPraHMYECKHX
COCTUHEHUI: METHIIOBBIM M JTUJIOBBIA CHUPTHI, TJIUIEPUH, YKCYCHas KHCIOTa. JKHUPBI Kak CIOXKHBIE 3(UPHL
VYTIIeBOABL: TIIIOK034a, KpaxmaJl, LEeJUIK0JI03a.

A3zoTconepkaliie OpraHu4ecKhue COeAMHEHUs. AMHHBI, aMMHOKHUCIOTHI, Oesnku. CTpoeHue u Ouosnoruyeckas
¢ynakius OenkoB. Ilomumepsr. ITnactmaccel 1 BonokHa. IloHsATHe O mMiacTMaccax M XMMHUYECKHX BOJIOKHAX.
HarypasnbHble, CHHTETUYECKHE U UICKYCCTBEHHBIE BOJIOKHA.

IIpakTnueckoe 3ansaTue Nel3.
«XUMHYECKUE CBOMCTBA KMCIOPOACOAEPIKAIINX OPraHUYECKHX COSAMHEHUM.

IIpakTnyeckoe 3ansaTue Ne 14.
OsnakoMiieHmne ¢ koyureknmen «Ilnactmaccery, «BookHaAY.

IIpakTnyeckoe 3ansaTue Ne 15.
«CemuHap «Oprann4eckue BEeIeCTBay.

CamocrosiTesibHas padora.

Hoxnan «Mctopusi BOSHUKHOBEHHS W pa3BUTHS OpraHuueckod xumum». CooOmieHue «AJKOTOJIU3M U €ro
OTpa)KCHHE B MTPOU3BEJCHUAX XYI0’KECTBEHHOM JIUTEpaTyphl U N300pa3uTeIbHOIO UCKyccTBay. Pedepat «Cpencta
TUTHEHbl HA OCHOBE KHCIIOPOACOEepKAIIUX OpraHndeckux coennHeHui». Coobmenue «lIpruMeHnenue noiuMepos B




IIPHUKIIAAHOM U KJIACCHYECKOM H306paSI/IT€J'IBHOM HCKYCCTBE».

Tema 8. Xumusi u opranusm
4eJIOBEKA.

Conep:xanue yueOHOro MarepuaJa.

XHUMHMUYECKHE DJIEMEHThl B OpraHu3Me uesoBeka. OpraHnyeckne M HEOpraHuudeckue BemecTBa. (OCHOBHbIE
KU3HEHHO HEOOXOAMMBbIE COCAMHEHMsI: O€JIKU, YIJIeBOJbI, KHUPbI, BATAMUHBI. YTJIEBOJAbl — TJABHBIM MCTOYHUK
SHEpruM opranu3Ma. Posib KUpOB B opraHu3zme. XOJECTEPUH U €r0 poJib B 3JJ0POBbE YelIOBEeKa. MuHepalibHbIC
BEIIECTBA B MPOJIYKTaX MUTAHUs, MHIIEBbIe 100aBku. COaTaHCUPOBAHHOE MTUTAHHE.

CamocTosiTesibHasi padora.
Jlokiman «XuMusi B ObBITY»

Tema 9. Boga. PacTBopsbl.

Conep:xanue y4eOHOro MarepuaJa.

Bona. ®wusudveckne W XMUMHYECKHE CBOMCTBa BOJbL. PacTBOphl. PactBopmMocTh BemiecTB. I[Ipuroromienue
pactBopoB. KoHuenTparus. MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBA B pacTBope. Pemienue 3amay.
Boanbie pecypcst 3emun. Microunnku 3arpsisHeHust Bojibl. O4HCTKA M MOJATOTOBKA BOJIBI.

IIpakTHyeckoe 3anaTHe Nel6.
«O11eHKa KaueCcTBa BOJIbI».

CamocrosiTesibHas padoTa:
Koncnekr «PacTBOpbI BOKpYT Hacy.

Tema 10. XumMunueckue
npoieccbl B atmocdepe.

Conep:xanue yueOHOro MarepuaJa.

Boznyx. CocTtaB u cBoiicTBa Bo3ayxa. ATmocdepa 1 KiIumart. 3arpsi3HeHHe atMocepsl U €ro
nctouHukU. [locnencTBus 3arpsisHeHus aTMOC(EepHOro Bo3ayxa.

CamocTosiTesibHasi padoTa.
TBopueckast padbota «I'mobajgbHbIE NPOOJIEMBI IKOJIOTHUN.

KonTpoabsHasa padora Ne2.

PA3JIEJ 3. BUOJIOTI'USA

Tema. 11. O0mue
npejacTaBJEHHUs O JKU3HU.

Conep:kanue y4e0HOro MmarepuaJa.

XKusas mpupoaa kak 00beKT U3ydeHust Ononoruu.. JKu3Hb, €e CBOMCTBAa. Y POBHU OpraHU3AINH, IPOUCXOKICHUE U
pazHOOOpa3ue KU3HU.

IIpakTnyeckoe 3ansaTue Nel7.
Ananns u OLICHKA PA3JIMYHBIX TUIIOTE3 MMPOUCXOXKIACHUA KU3HHA.

CamocrosiTesibHas padora.
Coobmenne «Pa3BuTne npeIcTaBICHU O BOSHUKHOBEHUH KU3HI.




Tema 12. YueHnue o KJIeTKe.

Conep:kanue y4eO0HOro MaTepuaJa.

Hctopus nzydenus: kiaetku. OCHOBHBIE MOJIOKEHUS KIETOUHOW TeopuH. KieTka — CTpyKTYpHO-(QYHKIMOHATbHAS
(anemenTapHas) equHua xu3HU. CTpoeHue KIeTKU. [IpokapuoTsl U 3yKapuOThl — HU3LIME U BBICIIME KIECTOYHBIC
opranu3mMbl. OCHOBHBIE CTPYKTYpPHbIE KOMIIOHEHTHI KJIETKH 3ykapuoT. Kiierounoe sapo. @yHKUMsS sapa: XpaHEHHE,
BOCIIPOM3BE/ICHUE U Tiepejadya HacleJICTBEHHOW WHGOpMAlUuU, PEryidlus XUMHUYECKOH AaKTHUBHOCTH KIIETKH.
buonoruueckoe 3HaueHHEe XMMHUYECKUX 3J€MEHTOB. Heoprannueckue BellecTBa B COCTaBE KJIETKU. Poiib BO/BI Kak
pacTBOpUTENIE U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH cCpeibl OpraHM3MOB. YTJEBOIbI M JIUMUILI B KIIETKE.
CrpykTypa u Ouonoruueckue QyHKUIuU O6enaxoB. CTpoeHHEe HYKJICOTHIIOB M CTPYKTypa MOJMHYKICOTUIHBIX LENeH
JIHK u PHK, AT®. Bupycsl u 6akrepuodaru. Heknerounoe cTtpoeHue, )KU3HEHHBIA UK U €0 3aBUCUMOCTh OT
KJIETOYHBIX (OpM XKu3HU. Bupycel — B030yauTenn WHGEKIMOHHBIX 3a00JICBaHMIA; MOHATHE 00 OHKOBHpYCaX.
OOmen BemiecTB U mpeBpaileHue »Hepruu. [lonsatue o merabonusme. TUIBI MHUTAHUS JKUBBIX OPraHU3MOB.
[TnacTiaeckuit 0OMeH. DHEpreTHIeCKUii OOMEH.

Hacnencrennas uHdopMmanuss U peanusanus ee B KieTke. [ eHeTnueckas uHpopMmaius. ['eHeTHYecKuil KoJ.
Ctpykrypa u QyHKIUU XPOMOCOM. AYTOCOMBI U I10JIOBBIE XPOMOCOMBI.

IIpakTuyeckoe 3anaTue Nel8. (3uaca)
«CpaBHEHHE CTPOCHUSI KJICTOK PACTCHUM U )KUBOTHBIX.)

IIpakTuyeckoe 3ansaTue Nel9.
«DYHKIMY KIETKW.

CamocrosiTesibHas padora:
Hoxnan «Heoprannueckue BellecTBa B COCTaBe KJIETKU», KOHCHEKT «Bupyc mmmyHoxaedunura yenosexa (BUY).
ITpodunaxruka BUY-undexumy.

Tema 13. Opranusm.

ConeprxaHue y4eGHOro MaTepuaJia.

Opranuszm — eauHoe 1enoe. MHorooOpasue oprann3MoB. OOMeH BEIIECTBOM U HEPIHEN C OKpYyKarollel cpeaoi
KaK He00X0MMO€ yCIIOBHE CYIIECTBOBAHHUS )KUBBIX CUCTEM.

CrocoOHOCTh K CaMOBOCIPOM3BEIEHUI0 — OJJHA W3 OCHOBHBIX OCOOCHHOCTEH >KMBBIX OpraHu3MoB. [leneHue
KJIETKM — OCHOBA pOCTa, PAa3BUTHUS U PAa3MHOXKEHUS OpraHu3MoB. becnonoe pazmuoskenue. IlonoBoit mpouecc u
110JI0BOE pazMHOXkeHHe. ONI0J0TBOPEHHE, €r0 OMOJI0rMYECKOe 3HAaUEHHE.

[TonsiTe 00 MHAMBHUIYaTbHOM (OHTOT€HE3), SMOPHOHAIBHOM (3MOpHOTreHe3) U MOCTIMOPHOHAIBLHOM Pa3BUTHU.
WuauBuyanbHOE pa3BUTHE YETIOBEKA U €r0 BO3MOKHBIE HAPYIICHHUS.

OOme mpeAcTaBiIeHUS O HACIEACTBEHHOCTH W HM3MEHUYMBOCTH. ['eHeTnyeckas TEpMHUHOJIOIHMS M CHMBOJIMKA.
3aKkOHOMEpHOCTH HaciefoBaHus. HacrnenoBanue mpusHakoB y uenoBeka. [lonoBeie xpomocombl. CrerieHHoe C
mosioM HaciefoBanue. HacnencrtBeHHble Oo0Jie3HM 4YeNOBEKa, MX MNPUYMHBI U mpodunaktuka. CoBpeMeHHbIE
MPEJCTABICHNS O TeHE U TeHOME.

I'eHeTHUeCKHE 3aKOHOMEPHOCTH M3MeHunBocTU. Knaccudukanus ¢opm n3MeHYMBOCTH. BiMsHuE MyTareHOB Ha




OpraHu3M YeJIOBEKa.

[Ipenmer, 3agaun U METONbl CEJNEKIMHU. | eHeTHYeCKHe 3aKOHOMEpPHOCTH cenekuuu. Yuenue H.M. BaBwiioBa o
LIEHTpaX MHOTrooOpasusi ¥ MPOUCXOXKICHUS KyJIbTYPHBIX PACTCHHI. BHOTEeXHOMOTHs, €€ TOCTHKEHHUS, TIEPCIICKTUBBI
pa3BUTHSL.

IIpakTuyeckoe 3ansaTue Ne2(.
«OpraHusm Kak eJIMHOE 1EJI0e»

CamocrosiTesibHasi padora.
Coobmenne «I eneTrka nomnay. yenoeka. Pedepar «HacnencrBeHHbIe 00JIe3HH YEIIOBEKA, X TPUUUHBI U
npoduIakTUKay.

Tema 14.Bun.

Conep:xaHue yueOHOro MarepuaJa.

DBOJIOIIMOHHAS TEOPHSI M €€ POJIb B (POPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI Mupa. Bun, ero
kputepuu. [lonymnsuus kak CTpyKTypHas eluMHHUIA BuAa U sBoitoruu. CuHtetndeckas teopus ssomorun (CTI).
JIBroKyIIMe cuiibl 3BOJIIOLMU B cooTBeTcTBUU ¢ CTD.

Pesynpratel sBomonuu. CoxpaHeHHMe MHOrooOpasusi BHAOB Kak OCHOBA YCTOMUMBOrO pa3BUTHUSA Ouochepsl.
[TpuunHbl BEIMUpaHUs BUIOB. bromorndeckuii mporpecc u OMOIOTUYECKHIA perpecc.

I'unoTre3bl NPOUCXOKICHUS JKU3HU. YCJIOKHEHUE JKUBBIX OpPraHM3MOB Ha 3eMi€ B IIPOLECCE DSBOJIIOLMM.
AHTpONOreHe3 M €ro 3aKOHOMEPHOCTH. JloKa3arenpCTBAa POJACTBA 4YEJIOBEKAa C MIICKOIMTAIOIIMMH >KMBOTHBIMHU.
Okonorndyeckre (GpakTopbl aHTPOIIOTeHe3a: YCIO0KHEHUE MOIMYJSLMOHHON CTPYKTYphl BHUJA, U3TOTOBJIECHUE OpYIHid
TpyZa, Iepexo/] OT PaCTUTEIBLHOTO K CMEIIAHHOMY THIy IMTAHUS, UCIIOJIb30BaHUE OTHs. [10sBIIEHHE MBICIUTEIBHON
JEeATEIbHOCTH U YICHOPa3AeIbHOMN peun. IIponcxoxIieHne 4en0BeYeCKux pac.

IIpakTnueckoe 3ansaTne Ne21.
«9Bomonnd. Kpurepun Buga»

CamocrosiTesibHas padora.
Coo0menne «3BomoronHas Teopus JK.b. Jlamapka». Coobmenue «Hapas3 JlapBuH u ero Teopus
HpOI/ICXO)KI[CHI/Iﬂ BUIOB).

Tema 15.9KocucremMsl.

Conep:xanue yueOHOro MarepuaJa.

[IpenMert u 3a1a4u SKOJIOTUHU: YYE€HUE 00 IKOJOTHYECKHX (aKTOpax, ydeHHE O COOOIIeCTBaX OPraHU3MOB, YUEHHUE O
6uocdepe. Dkonorndyeckue HakTopbl, 0COOEHHOCTH UX BO3IACUCTBUS. DKOJIOrHMUYECKasi XapaKTEPUCTHKA BHJIA.
[TonsiTue 06 sxomornuecknx cucremax. [lenu nmutanus, Tpogudeckue ypoBHU. broreomnenos kak skocucTema.
buocdepa — rnobanbHas sxocucrema. Yuenue B. U. Bepnaackoro o 6uocdepe. Poib )KMBBIX OpraHU3MOB B
6uocgepe. buomacca. buonoruueckuit KpyroBopoT (Ha mpuMepe KpyroBopota yriaepozaa). OCHOBHbIE HalpaBICHUS
BO3/ICHCTBUS UenoBeka Ha 6nocdepy. Tpancopmalins eCTeCTBEHHBIX IKOJOTHUECKUX cucteM. OcobeHHOCTH
arpod’KOCUCTEM (arporieHO30B).

IIpakTnyeckoe 3ansaTue Ne22.




AHanu3 1 Ol[eHKa MOCIICICTBHI COOCTBEHHOM JEATEILHOCTH B OKPYXKAIOIIEH cpejie, MT00aIbHBIX IKOJOTHISCKUX
po0JIeM U yTeH X PeIIeHUsI.

CamocTrosiTesqibHasi padora.
Pedepar «Jxonoruveckas 3ammTa U OXpaHa OKPYKAIOIIeH TPUPOTHON CPEIbI».

JAnddepeHnupoBaHHbIi 324ET




3. YCJOBUS PEAJIU3AIIMU ITPOTPAMMBI YYEBHOM JTACIHUILIAHBI

3.1. lois peajqm3auuu NporpaMmMbl Y4eOHOM TUCHUILIHHBI 10JKHBI ObITH NIPE1YyCMOTPEHbI CJIeAYIoIme
crenuaJbHble MOMeIleHNs:
Peanuzarus mporpammsl quctuuiinibl «EctecTBO3HaHME» TpeOyeT HanM4uus y4eOHOro KabuHeTa.
OdopynoBanue yueOHOH ayIMTOPHUU:

— T0CaJ0YHBbIe MECTa MO KoIn4YecTBY cTyneHToB (30 mecr);

— pabodee MEeCTO IperoaaBaTels;

— JIeMOHCTpPALMOHHBIN CTON;

— KOMIUIEKTBI y4eOHO-HATJISAHBIX TIOCOOUH 10 pa3jienam IUCIUTUIHHEI;

— yueOHO-MeToauueckuii koMiieke «EctecTBo3Hanuey, paboyas mporpamma, KajieHJapHo-

TEMaTHUYECCKUHM IIJIaH;

— OuOnMoTeuyHbIN GOHIT;

TexHuyeckue cpeacTBa 00yueHus, B T. 4. ayAMOBU3YyalIbHbIEC, KOMIIBIOTEPHBIE U TEIEKOMMYHHUKAIIMOHHDIE;

KOMIIBIOTEP C JIULUECH3UOHHBIM IIPOIr'paMMHBIM O6CCH€‘I€HI/I6M, MCIUAIIPOCKTOP, IPUHTEDP.

3.2. UndopMmanuonHoe odecriedeHne peaju3alui MPporpaMmMbl

3.2.1. [1euaTHbIe U3TaAHUA
OcHOBHbIE HCTOYHHUKH JIUTEPATYPhI.

1. Caenko O.E. EctectBo3nanue: yuebnoe nocooue/ O.E. Caenko, T.I1. Tpymmna, O.B. ApyTioHsH. — 2-e
u3nanue., crep. — M.: KHOPVYC, 2019. — 363 c.- (CIIO).
JlonoJIHUTeIbHbIE HCTOYHUKH.

1. Imutpuea B.®. ®usuka mig npodeccuii U crnenuanbHOCTEH TEXHUYECKOTo Mpoduis : yueOHUK s
CTY/ICHTOB YYpEXKICHHU cpeaHero mpodeccruoHaibHoro obpaszoBanus / B.®. JMuTpueBa; peneH3eHT
M.B.boraanosa. - 6-¢ uz.,crep. - M. : Akagemus, 2019. - 448 c.

2. Tabpuensn O.C. Xumusa s npodeccuii U CrenuaibHOCTEH TEXHMUYECKOro mpoduis : YUeOHUK s
CTYIEHTOB yUpekJIeHUIl cpenHero npogeccuonansHoro oopazosanus / O.C. I'abpuensH, U.I'. Octpoymos;
Peu. D.P.Kexapcaesa; Pen. 11.b.Kosanesa. - 5-e uza.,crep. - M. : Akanemus, 2017. - 280c.
3.Koncrantunos B.M. buonorus nns npodeccuii M crneuuaabHOCTEH TEXHUYECKOTO M €CTECTBEHHO-
HAy4YHOTo npoduiiel : YueOHUK JUIs CTYJEHTOB YUPEXIEeHUI cpeiHero npopeccnoHaabHoro oopa3oBaHus /
B.M. Koncrantunos, A.I'. Pe3anos, E.O. ®aneesa; [log pea. B.M.Koncrantunona; Pem. I[1.M.CkBop1ioB. -
2-e u3a.,crep. - M. : Axkanemus, 2016. - 320c.

HNHuTepHer- pecypcsl

1) http://lib.uni-dubna.ru (bubaroreunas cuctema «YHuBepcuter «/lyoHa»).

2) http://fcior.edu.rub (denepanbHblii IeHTP HHHOPMAIIMOHHO-00Pa30BaTENBLHBIX PECYPCOB).

3) http://dic.academic.ru (Axagemuk. C10Bapu U SHIUKIIONEIUN).

4)http://www.booksgid.com/science (Books Gid. DnekTpoHHast Onbiroreka).

5)http://window.edu.ru (EquHoe 0KHO TocTymna K 00pa3oBaTeIbHBIM pecypcam).

6) www.pvg.mk.ru (onumnuana «Ilokopu BopoObeBbI ropbI»).

7) www.hemi.wallst.ru (O6pa3oBaTeNbHbII CAUT AJIS IIKOIEHUKOB «XUMHUSI).

8)www.alhimikov.net (OOGpa3oBaTeNnbHbII CalT AJIS MIKOILHUKOB).

9)https://sites.google.com/site/himulacom (O6pa3oBaTeNbHBIN CAUT: XUMYJIS)

10)http://school-collection.edu.ru (Equnas komexus nudpoBbIXx 00pa3oBaTeIbHBIX PECYPCOB)
11)www.chem.msu.su (DnekTpoHHast OMOINOTEKA 110 XUMHUH).

12)www.Biology.asvu.ru (Bcst 6monorusi. CoBpemeHHasi OWOJIOTHSI, CTaTbH, HOBOCTH,
oubIIMoTEKA).

13)www.window.edu.ru/window (EaunHoe okHO nocTymna K oOpa3oBaTelbHBIM pecypcam
HNuaTepHera no OMOIOTHN).

14)http://school.holm.ru/predmet/bio/ I1IkonbHbIi Mup: bruonorus
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI YYEFHOM JUCHHUILIAHBI

Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHHsI, YCBOCHHbIE 3HAHMS)

@®opMbI U METO/IbI KOHTPOJISA M OLIEHKH
pe3yJabTaToB 00y4eHUsl

c(OPMUPOBAHHOCTH MPEACTABICHUN O IEI0CTHOM
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHE MMpa,

Texymuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIA U
MUCHMEHHBIN OIIPOC, TOKJIAA, COOOICHNE, OTYET).

OpUpoJe KaK EIMHOW  UEJIOCTHOW  cucreMme, | DopmMan3oBaHHOE HAOIIOICHUE 32 ICATEIIbHOCTHIO
B3aMIMOCBSI3M YEJIOBEKa, MPHUPOABI M OOIIECTBa, | 00yUJaroIIEerocs.
MPOCTPAHCTBEHHO-BPEMEHHBIX MacmTabax | DKCIepTHas OLIEHKA 10 KPUTEPUIM
Bcenennoit; Judzauer
BJaJICHUEC 3HaHUSAMH O  HaubOoyiee  BaXHBIX | TeKymuii KOHTPOJIb (TECTUPOBAHUE, YCTHBIA U
OTKPBITUSX W JIOCTHXKCHHMSX B OOJACTH | MUCHMEHHBIN OMPOc). DKCIEPTHAS OlCHKA 110
€CTeCTBO3HAHUS, TOBIHSBIIMX HAa  SBOJIIONHUIO | KPUTEPHUSIM
MPEJCTAaBICHUN O MPUPOJE, HA Pa3BUTHE TEXHUKU U | DopMan30BaHHOE HAOIIOACHUE 3a ICATCIIbHOCTHIO
TEXHOJIOTUH; o0yyJaroIerocs.
DKcIepTHas OlEHKa COIePIKaHMs OTBETOB
oOyuaroierocs.
Hud3zauer

c(hOpMUPOBAHHOCTH YMEHHUS MIPUMEHSITh
€CTECTBEHHO-HAyYHbIE 3HAHUS [UII OOBSICHEHUS
OKPY)KAIOIIUX SBICHUH, COXPAaHEHHUS 3I0POBbS,

oOecrieueHrss 0€30MACHOCTH JKU3HEACATCIBHOCTH,
OCPEKHOTO OTHOIICHHUS K MPHUPOJE, PALIMOHAILHOTO
MPUPOJIOTIONB30BAHUS, & TAKXKE BBIMOJHEHUS POJIU
IPaMOTHOTO MTOTPEOUTEIIS;

Texyuuit KOHTPOIIb (YCTHBIN U TUCEMEHHBIN
OTIPOC, MPAKTHKOOPUEHTUPOBAHHOE 3aIaHNE,
JOKJ1a1, COOOIIEeHre, OTYeT).

DKcnepTHas OLEHKA [0 KPUTEPHUSIM
Texymuii KOHTPOJIb (TECTUPOBAHUE, JOMAIIHIE
HaOJIOICHUS M UCCIICIOBAHMS, OTUET).
dopmann3oBaHHOE HaOIIOIEHUE 3a
WCIIOJIb30BAaHNUEM 3HAHUU U YMEHHI B
NPaKTUYECKOH 1S TeNTbHOCTH.

DKcnepTHas OlLIEHKA [0 KPUTEPHUSIM
Judsauer

c(hOPMHUPOBAHHOCTh TIPEACTABJICHH O HAy4YHOM
METOJIE MMO3HAHUSI NPUPOABI U CPEICTBAX H3YUYEHHUS
MEramMupa, MaKpoOMUpa M MHUKPOMHpPA; BIIAJICHUE
MpHeMaMH  E€CTECTBEHHO-HAY4YHBIX  HAOIIOJCHMUIA,
ONBITOB, MCCJIEAOBAaHUA W OUEHKU JOCTOBEPHOCTH
MOJIyYECHHBIX PE3yJIbTATOB;

Texyuuit KOHTPOJIb (YCTHBIM U MUChMEHHBIN
OIIpOC, AOKINIAaJ, COOOIIEHHE, OTUET).
®dopmann30BaHHOE HAOIIOIEHUE 3a JESTEIbHOCTBIO
00y4aroIerocst Mpy BHIIOJIHEHUH MPAKTHYECKOTO
3a/1aHus.

OKcrepTHas OLEHKA COEPKaHUs BBITIOJHEHHON
MIPAKTUYECKOTO 3aJaHus C ITAIOHHBIM.

OKcrepTHas OLIEHKA COEP KaHUs BBIBOJIA C
JTaJIOHHBIM.

BJIAJICHUE ITOHATUMHBIM aImnaparoM €CTECTBEHHBIX
HAayK, ITO3BOJISIIOIIAM MTO3HaBaTh MUpP, Y4aCTBOBAaTh B
JIUCKYCCUSIX TI0 €CTECTBEHHO-HAYYHBIM BOIIPOCaM,
WCIIOIh30BaTh Pa3IMYHbIe WCTOYHUKUA WH(OpManuu
JUIS. TIOATOTOBKH COOCTBEHHBIX pPadOT, KPUTUYECKU
OTHOCUTBCSI K coobmenusm CMMU, coxepsxanum

HAY4YHYI0 HHQOPMAIIHUIO;

Texymuii KOHTPOJIb (TECTUPOBAHME, YCTHBIN U
MMUCHbMEHHBINA OMPOC, JOKIAJI, COOOIIEHUE, OTUET).
dopmann3oBaHHOE HAOIIOIEHUE 32 HAaBBIKAMU
ncnosib3oBaHus VHTEepHET pecypcoB U mp.
HCTOYHUKOB.

OKCrnepTHas OLICHKA IO KPUTEPHUSIM

aud3aver

c(OpPMUPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTD
€CTECTBEHHO-HAYYHOI'O  3HAHUSA 1 KaXJO0ro
YelloBeKa HE3aBUCUMO OT €ro npodeccruoHalbHON
NeSITeNbHOCTH, pa3NuyaTh (akThl U OLEHKH,
CpaBHMBATh OLICHOYHbIE BBIBOJbI, BUJIETh UX CBS3b C
KPUTEPUSIMH  OLIEHOK M CBSI3b  KPUTEPUEB C

Texymuit KOHTPOJIb (TECTUPOBAHKE, YCTHBIN U
MMCBMEHHBIN OTPOC, TOKIIAT, COOOIICHHUE, OTYET).
®dopmain30BaHHOE HAOIIOICHNUE 32 YMEHUSIMH
KPUTHYECKH OCMBICIIMBATH MOJy4YEeHHbIE
pe3yIabTaTHI.

Hud3zauer.
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ONPEACICHHON CUCTEMOM IIEHHOCTEH.

Kontposb u onenka pe3yiabraTtoB ocBoeHus aucuuruimabl OY [[.06 EctecTBO3HaHKE OCYIIECTBIISIETCS B XO/I€
TEKYIIET0 KOHTPOJII WHIWBUIYaTbHBIX 00pa30BATENbHBIX TOCTHKEHHH, MPOMEKYTOYHOH W HUTOTOBOU
aTTeCTaLlHH.

Texymuii KOHTPOJIb YCIEBAEMOCTH W MPOMEXKYTOUYHAs aTTECTAlMs OOYYArOMIMXCS B COOTBETCTBUU C
tpedoBanusiMu PI'OC CIIO mo cnemuansHocTd  54.02.01 [Au3aiin (mo orpacasiM) Ui aTTeCTaIllud
oOydaromuxcsi Ha COOTBETCTBHE WX TNEPCOHAIBHBIX  JOCTHKCHHMH MOJTAlHBIM  TpPeOOBaHUSM
aJanTUPOBAaHHOW 00pa30BaTEIBLHON MPOTpaMMBbI CO3MAI0TCs (DOHIBI OICHOYHBIX CPEICTB, MO3BOJISIONINE
OILICHUTh YMEHUS, 3HAHUS, TPAKTHYECKUH OMBIT U chopMupoBaHHBIE (POpMUpPYyEMbIE) KOMITETCHIIUH.
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