T'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE YUPEXX/JIEHUE
ACTPAXAHCKOM OBJIACTU
BBICIIIET'O OBPA3BOBAHUS
«ACTPAXAHCKHUU I'OCYTAPCTBEHHbBIN
m”“%\y APXUTEKTYPHO - CTPOUTEJIbHBIN VHUBEPCUTET»

YHVBEPCHTET TTPODOECCHUOHAJIEHOE quHI/I]_]_{E ATACY
ITY ATACY

PABOYAS IPOI'PAMMA YUEBHOM JUCHUTLIUHBI
YIIB.10 Xumus
cpeaHero npogeccCuoHaIbHOr0 00pa30BaHUs
08.01.19 Dy1IeKTPOMOHTAKHUK MO CHJIOBBIM CETAM U JIEKTPOOOOPY/10BAHHIO

Ksamudukamms « 31€KTPOMOHTaXKHUK IO CHIIOBBIM CETSAM U 3JIEKTPOOOOPYTOBAHUIOY

2018



O OBPEHA PEKOMEHJIIOBAHA | YTBEPXXJIEHO

METOHUYECKON KOMHUCCHEH MeToauYeCKUM COBETOM Jupexrop
001e00pa30BaTeIbHBIX ITY ATACY

JUACIUITITHH IIpotokom Ne # oT
HpOTOI\OTINOi «aif» 24 2018 r

04 2018

IIpencenarens MeToqHYeCKOi

KOMHUCCHUH
Aot

/3.3.Hlame15(uposa/

CocraBurenu: - npenogasaTens [1Y AFACS&%&& /B.®.DyHTHKOBA /

PaGoyast nmporpamma paspaGorana za ocuose ®I'OC COO yuebuoro mmaxa 08.01.19

DNEeKTPOMOHTAXXHHUK I10 CHIIOBBIM CETSIM U DIIEKTPOOOOPY/I0BAHHIO
Ha 2018 rox mabopa ¢ y4eToM IpUMEpHO# IporpaMMsl 00IIe00pasoBaTe/lbHON yueOHOM

ITHCLIUIAHBI « XHMHSD» JUIsl TPO(ECCHOHANBHBIX 00pa30BaTeIbHBIX OpraHu3allHii

CormnacoBaHo:
Crapmmii metonuct [TY ATACY é—:— / B.A Boratsipesa /
nonm@/
[Tenaror - OubnuoTexkapn _ b % /T.A.JI356a /
3amecTuTens aupexropa mo YIIP W / H.I'. Koctuna /
nd'/z[m%
3amectHTens gupekropa no YP M ~— / B.B. MenpHHKOBA /
HOEHMZL
Cnenmanuct YMO CIIO «2 - ,}uﬂ s 407@"/2&“’49
Penensenr:
/(7{ o
/
HOHHH
[Tpunsito YMO CIIO:
Hawansauk YMO CITO /C.H. Konnona/
IIOATINCH



COJEPKAHUE

1. TIOSICHUTEIIBHAST BATIVICKA ..o e eeee s s eesee e e sseeeees e eee s ees s eess e 4
2. OBIIAS XAPAKTEPUCTUKA YUEBHOM JIUCLIATIITAHB «.....oovvvooeveeeeeee oo eeeee e s e esseseeesseeseen 5
3.MECTO YYEBHOU JUCIUTUIMHBI B VAEBHOM TITTAHE ....oooooeooeeeeeeee e eese e 8
4. PE3YJIbTATBI OCBOEHUS YUEBHOM JIACLIATIIIAIHDL .......eoeeeeeeeeee e eeeseseesseeseeseseesenens 10
5. COJIEPYKAHUE YUEBHOM JIMCLIVITIIIVIHB ... eee oo seseeeesseesseseeese s seseneeesee s 9
6. TEMATUUECKOE TUTAHUPOBAHYIE ..o eseeesessse s s eeseaesssas s s eeeseaeseesenens 13
7 TEMATUYECKNM TDIAH YUEBHOMN JTUCLATUTAHDBI «XUMUSD oo eeeeeesessees e 14
8. XAPAKTEPUCTUKA OCHOBHBIXBUOB JEATEJLHOCTHA OBYYAIOIIIAXCS. oo 14
9. VUEBHO-METOIMYECKOE Y MATEPUAJIbHO-TEXHUYECKOE OBECITEUEHUE [TPOIPAMMBI
VYEBHOU JIUCTITITAHBL «XTIMILSI ..o e e eeeeeeeeseeeees e eesseeessssenes s ees s 16
10. PEKOMEHITYEMA ST JTATEPATYPA ..ovooooeeoeeeveeeeeeeeeeseseees s sesssesessseseesssesesesesessssssesssssassssessssseesssseees 18
11. OCOBEHHOCTH OPTAHU3ALIMU OBYYEHUS 10 YYEEHOW AUCLUIUIMHE 11 UHBAJIUIOB U
JIAL] C OTPAHUYEHHBIMU BO3MOKHOCT SIMU 3JIOPOBDBT ... 19
KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOW JUCIHATIIMHEL. .......ovveeee . 20



1LITOACHUTEJIbHAA 3AIINCKA

[Iporpamma 00111e00pa3oBaTeIHHOM y4eOHOM JTACIUTUTUHBI «XUAMUS»
MpeaHa3HadeHa I  UW3YYCHUS XHMHH B TPOo(ECCHOHATBHBIX 00pa30BaTEIBHBIX
opranmzamusix CIIO, peanmusyromux oOpa30BaTeIbHYI0 IPOrpPaMMy CpPEAHETOo OOIIero
oOpa3oBaHMsI B TMpejenax OCBOCHHS OCHOBHOM MpOQecCHOHAIBHONW 00pa3oBaTeIbHON
nporpammbel  CIIO (OIIOIT CIIO) na O6a3ze ocHOBHOro oOmmIero o00pa3oBaHUsl INpU
MOJITOTOBKE KBAIU(DHUIIMPOBAHHBIX pab0UUX, CIYKAIIUX, CIEIIUAIUCTOB CPEHETO 3BEHA.

[Iporpamma paspabotana Ha ocHOBe TpeboBanuit DI'OC cpennero o061IeTO
0o0pa3oBaHUsl, MPEABIBISAEMBIX K CTPYKTYpE, COJEpKAHUIO W pe3yJibTaTaM OCBOCHUS
y4eOHON NUCHMIUIMHBI «XUMHS», B COOTBETCTBUU C PeKOMEHIalMAMH 10 OpraHu3aIuu
MOJYYEHUsI CpeAaHero oOuiero oOpa3oBaHUsA B TMpejeiax OCBOCHHUS 00pa3oBaTeIbHBIX
IporpaMM CpeaHero mnpodeccuoHanbHOro o0Opa3oBaHMsl Ha 0a3e OCHOBHOIO OOLIETO
oOpazoBanus ¢ yuetoM [IpumepHoii OCHOBHOM

o0pa3zoBaTeILHON TPOrpaMMbl CPEAHETO  OOIIEro oOpa3oBaHus, 0J00pPEHHOMU
peuieHneM  (eneparbHOro  y4yeOHO-METOJIMYECKOro  OOBEIMHEHUs 1o  oluemy
oOpazoBaHuI0 (MpoTokoy oT 28 utoHs 2016 r. Ne 2/16-3).

Conepxkanue mnporpamMmbl «XUMHSD HaMpaBiIC€HO Ha JOCTHXKEHUE CIETYIOUIUX
LEJICH:

dbopmupoBaHUe y OOYYaIOIIMXCS YMEHHUS OILIEHMBAaTh 3HAYUMOCTh XUMHUUYECKOTO
3HAHMS IJI51 KOKJIOTO YEJI0OBEKa;

dbopmupoBaHUEe Y 00yUaOUIUXCS 1IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIA XUMUHU
B CO3JaHUU COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHUHBI MHUpA; YMEHHS OOBSICHSTH
OOBEKTHl W TIPOIIECCHl OKPYXKAIOMICH EeWCTBUTEIBHOCTH: TPHUPOIHON, COIUATHHOM,
KYJbTYPHOU, TEXHUYECKON Cpeibl, — MCIOJIb3YS JJIsl ITOTO XMMUYECKHUE 3HAHMUS;

pa3BUTHE y OOydYaloOmUXCsi yMEHUU pa3nuuaTh (GakThl W OICHKH, CPaBHUBATH
OIICHOYHBIC BBHIBOJBI, BHJCTh WX CBSI3b C KPUTEPHUSMU OIICHOK U CBSI3b KPUTEPHUEB C
OTIPE/ICICHHOM CHUCTEeMOM IIeHHOCTEH, (OpMyIUpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULINIO;

npuoOpeTeHre 00y4arouMMUCS OTbITa PA3HOOOPA3HOU NIESITEIbHOCTH, MTO3HAHUS U
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CaMOIO3HAHUS;, KJIIFOYEBBIX HABBIKOB, UMEIOIIMX YHUBEPCATBHOE 3HAUEHUE JJISI PA3JIMYHBIX
BUJIOB JICATEIILHOCTU (HABBIKOB peIIeHUs MPOOJIeM, IPUHITHS PEIICHUM, ITOMCKa, aHAIN3a
u  00paboTkn wuH(pOpMANMA, KOMMYHHUKATUBHBIX HABBIKOB, HABBHIKOB H3MEPEHUH,
COTpYJHHUYECTBA, 0€30IIaCHOT0 OOPAIICHHS C BEIIECTBAMU B TIOBCETHEBHOM JKU3HU).

B mnporpammy BKIIOYEHO conepiKaHHE, HANpaBICHHOE Ha (QOpMUpPOBaHUE Y
CTYJICHTOB KOMIIETCHIIMH, HEOOX0auMbIX Wil kadecTBeHHOTO ocBoeHuss OITOIT CITIO Ha
0a3ze OCHOBHOI'O 00IIero oOpa3oBaHUS C IOJYYEHHEM CPEIHEro OOIIero oOpa3oBaHMS;
MPOTrpamMMbl  TIOATOTOBKH  KBAJTM(HUIIMPOBAHHBIX pabOuMX, CIY)KAIUX, TPOrPAMMBI
MOATOTOBKH criennaucToB cpennero 3eeHa (ITITKPC).

[Iporpamma MOYKET HCTIOJIb30BaThCS JIpYyTUMU npo¢ecCUOHATIbHBIMU
00pa3oBaTEIbHBIMUA OPTaHMU3ALUSIMU, PEATU3YIOUIMMHU 00pa30BaTEIIbHYIO MpOrpaMMy
cpeaHero obmero obpaszoBanus B npeaenax ocBoeHus OIIOIT CIIO na 6a3ze 0OCHOBHOTO

o6mero oopazopanus (IIITKPC).

2.0BIIASI XAPAKTEPUCTUKA YUEBHOM JUCHUTLJIMHBI

XuMHsT — 3TO HayKa O BELIECTBAaX, MX COCTABE U CTPOCHUHU, CBOMCTBAX U
MPEBPAlICHUSIX, 3HAYCHUW XHUMHUYECKUX BEIIECTB, MAaTE€PUAIOB M MPOLECCOB B
MIPAKTUYECKOMN JIESITEIbHOCTH YEJIOBEKA.

Coneprkanue 00111€00pa30BaTEIbHON YUYEOHON TUCIUTIIMHBI « XHUMHUS HAMPaBICHO
Ha YCBOCHHE OOYYarOIIMMUCS OCHOBHBIX MOHSTUMN, 3aKOHOB U TEOPUN XUMUU; OBJIaJICHUE
YMEHUSMH HaOJ0/1aTh XWMUYECKHE SIBJICHUS, IMPOBOJUTH XWMHUYECKHH HKCIIEPUMEHT,
MPOU3BOJIUTh pPacuyeThl HA OCHOBE XUMHYECKHMX (OpPMYJ BEIIECTB U YpaBHEHUU
XAMUYECKUX PEAKIIUAM.

B mpomecce usydeHuss XumMuu y OOYy4YaIOIIMXCA Pa3BUBAIOTCS IMO3HABATEIIbHBIC
WHTEPEChl U WHTEJUICKTyaJbHbIE CIIOCOOHOCTH, TMOTPEOHOCTH B CaMOCTOSITEIIbLHbBIC
MpUOOpPETEHUs] 3HAHWUW MO XUMHH B COOTBETCTBHHM C BO3HUKAIONIMMHU >KU3HECHHBIMU
npobJyieMaMu, BOCIUTHIBAECTCS OEpEKHOE OTHOIICHHUS K MPHUPOJIe, TOHUMAHKUE 370POBOIO
o0Opaza *KU3HHU, HEOOXOIUMOCTH NIPEAYIIPEKACHUS SBJICHUM, HAHOCSIIUX BpeJl 3J0POBbIO U

oKpy>karoten cpeze. OHM OCBaUBAIOT MPUEMBI TPAMOTHOTO, O€30MaCHOTO MCIIOIb30BAHUS
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XUMHUYECKUX BEIIECTB U MATEPUATIOB, IPUMEHSEMBIX B OBITY, CEIbCKOM XO35MCTBE U Ha
IPOU3BOJICTBE.

[Ipu  CTPYKTYypHpOBaHUM  COJepkaHus  00meoOpa3oBaTeNbHON  y4eOHOM
JUCIUIUIMHBL I8 Tpo(deCCUOHATBHBIX 00pa30BaTEIbHBIX OpraHU3alui, peanu3yroNuX
o0pa30BaTeNpbHyI0 MPOTrpaMMy CpEAHEro oOIero oOpa3oBaHUA B TPEIEIax OCBOCHHS
OIIOIT CIIO nHa 6a3e OCHOBHOTO OOLIEro OOpa3oBaHUs, YUUTHIBAJIACh OOBEKTHUBHAsS
peanbHOCTh — HEOOJNBIION O00bEM YacoB, OTIYIICHHBIX HA H3YyYEHHE XHUMUU H
CTpEMJICHHE MaKCHMaJbHO COOTBETCTBOBATh MJEAM pa3BuBarolero oodyudenus. [loatomy
TEOPETUYECKHE BOIPOCHl MAaKCUMaJIbHO CMELIEHBI K HaYaly U3Y4YEHHUS TUCLUILUIUHBL, C TEM
YTOOBI MOCHEAYIOMNNA (aKTUIECKUl MaTepuand paccMaTpUBajCs HAa OCHOBE H3YUEHHBIX
TEOPUH.

Peanuszamnus neayKTUBHOIO MOAXO0/Aa K M3YYEHUIO XMMHUHU CIIOCOOCTBYET Pa3BUTHIO
TaKUX JIOTHYECKHX OTepaluii MBIIIJICHUS, KaK aHalu3 W CHHTE3, 0000IIeHue u
KOHKpETH3alisl, CPABHEHUE U aHAJIOTHsl, CUCTEMaTH3alus U Kiaccuukamus u ap.

W3ydyenne xumuM B Hpo(ecCHOHAIBHBIX O00pa30oBaTENbHBIX OpraHU3alMsIX,
peanu3yIMX 00pa3oBaTebHYIO MPOrpaMMy CpeTHEro 00IIero oopa3oBaHus B mpeseax
ocoerusi OIIOII CIIO Ha ©6a3e ocHOBHOTO 00mero oOpa3oBaHMs, UMEET CBOU
OCOOEHHOCTH B 3aBHCHUMOCTH OT mpoduiss npodeccHoHaTIbHOro 00pa3oBaHUsA. ITO
BBIPAXKACTCSI B COJCPKAHUM OOY4YEHHs, KOJUYECTBE YacOB, BBIICISEMBIX Ha H3y4YCHHE
OTJEJBbHBIX TEM MPOTrPAMMBI, IITyOMHE UX OCBOEHUS 00yUarolUMuUcs, 00beME U XapakTepe
MPaKTUYECKUX 3aHSITHM, BUIaX BHEAYAUTOPHOU CaMOCTOSTENBHONU PabOThI CTYAEHTOB.

[Tpu ocBoennn npodeccuii CI1O u cnenmansuocteit CIIO ecTtecTBEeHHO- HAYYHOTO
npoduiist npodeccuoHaIbHOr0 00pa3oBaHus XUMUS U3ydaercsa Ha 6azoBoM ypoBHe PI'OC
cpeaHero ooOuiero odpazoBanus, npu ocBoeHuu npodeccuit CI10 u cnenuansuocteit CI10
TEXHUYECKOTO mpodmiis mnpodecCHOHATBHOTO O0pa3oBaHMsI XUMHs H3ydaercs Ooree
yriyOJieHHO Kak npoduiabHas yueOHas TUCUUIIIMHA.

[Ipu ocBoennn mnpodeccuit CIIO wu cnemmanbHocTedt CIIO  commanibHO-
sKOHOMHUYeckoro  mpoduis, cneumansHocTer  CIIO  rymanuTtapHoro  mpoduis
paccMaTpuBaeTCs XMUMHYECKH KOMIIOHEHT eCTECTBEHHO-HAydyHOTO oOpa3oBaHHUS B

mpeneirax —M3ydeHHs  y4yeOHOW  OUCHUIUIMHBI  «XUMHsD»  TNpeAMETHON  obrjactu
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«EcrectBennsie Hayku» OI'OC cpennero o61iero oopazoBaHusl.

Crneunduka u3ydeHus: XUMUM MPU OBIAJICHUU MPOPECCUSIMU U CHEIUATBHOCTIMU
TEXHUYECKOTO NPO(UIIA OTpAKEHA B KAXKIOM TEME paszeiia

«Conepxanue  ydyeOHOM  mucummuidHe» B pyopuke  «IIpodunbHbie u
MpO()EeCCHOHAIEHO 3HAYUMBIEC SJIEMEHTHI COMECPYKAHHS». ITOT KOMIIOHEHT pPealn3yeTcs
pU WHIUBUYAIBHOW CaMOCTOSATENbHON paboTe oOydaroumuxcsl (HalmMcaHuu pedeparos,
MOJITOTOBKE COOOIIEHUH, 3alIUTe MPOEKTOB), B MpoIlecce y4eOHOH AESATENbHOCTU MOJ
PYKOBOJCTBOM  MpernojaBaTeiss  (BBIIOJHEHUHM  XUMHUYECKOTO  AKCIEpUMEHTa —
7a00paTOPHBIX OMBITOB U MPAKTUYECKHX PabOT, PEIICHUWH MPaKTUKOOPHUEHTHPOBAHHBIX
pacyeTHBIX 3a7a4 U T.1I.).

B copepxxaHuu y4eOHOW JUCHUIUIMHBI JJIS €CTECTBEHHO-HAYYHOTO MNpOduiis
Mpo(ECCHOHAIBHO 3HAYMMBIA KOMIIOHEHT HE BBIJICJICH, TaK KaK BCE €ro COJIepiKaHHe
SABJISIETCSA MPO(OUIBHOOPUEHTUPOBAHHBIM U HOCUT NMPO(HECCUOHAIIBHO 3HAYMMBIN XapakTep.

B npouecce u3yyeHHs] XMMUU ~ TEOPETUYECKHE CBEICHHS  JOTMOJHSAIOTCSA
JEMOHCTpPALUAMH,  JTAOOPATOPHBIMU  OMBITAMU U MPAKTHUYECKUMHU  3aHSITHIMHU.
3HAYUTEILHOE MECTO OTBOJUTCA XUMHUYECKOMY JKcrmepuMeHTy. OH  OTKpbIBaeT
BO3MOXKHOCTh (popMuUpOBaTh y OOyYarolIuxcsi CIeluadbHble MPEAMETHBIE YMEHUS:
paboTaTh ¢ BEIIECTBAMHU, BBITIOIHATH MPOCThIE XUMUUECKUE OMbITHI, YUUTh OE30MTaCHOMY U
9KOJIOTMYECKH TPaMOTHOMY OOpalleHHI0 C BEIeCTBaMHU, MaTepuajlaMi M Mpolieccamu B
OBITY M Ha POU3BOJICTBE.

Jns  opraHuzanud  BHEAyJAUTOPHOM  CaMOCTOSITEIBHOM  paboThl  CTY/ICHTOB,
oBiaaeBarommx mnpodeccusmu CIIO wu cnemuansHOcTaMH  CIIO  TexHHYecKOro u
€CTEeCTBEHHO-HAay4YHOro mpoduieit mnpodeccuoHaapHOro o00pa3oBaHus, MpeACTaBICH
MPUMEPHBIN NTepedeHb pedepaToB (IOKIAIO0B), UHIAUBUYAIbHBIX MPOEKTOB.

B mnpomecce wm3yueHus XUMUM BaXHO  (OpMHUPOBATH  MH(POPMAIMOHHYIO
KOMIIETEHTHOCTh oOydaromnuxcs. [loaroMmy mpu opraHu3anuv CaMOCTOSITEILHON padoThI
HEOOXOJMMO aKICHTHPOBATh BHUMaHUE OOYydYalONIMXCA Ha TIOWCKE WHGOpMAINK B
cpenctBax maccmenuwa, HHTepHere, y4eOHOW ©W  CHEIUMAIBHOM JIMTEpaType C

COOTBCTCTBYIOIINM O(l)OpMJ'ICHI/ICM " IPpEACTABIICHUEM PE3YJILTATOB.



N3ydenne oO6mieoOpazoBaTenbHON y4eOHOM AMCHMILIUHBI «XHUMUS» 3aBEPLIACTCS
MOJIBEJICHUEM UTOTOB B (hopme audPpepeHIIupoBaHHOTO 3a4eTa WM IK3aMEHa B paMKax
IPOMEXKYTOYHOM arrectan cTyaeHToB B mpouecce ocBoeHuss OIIOII CIIO ¢
noxyuyeHuem cpeanero oomero oopazosanus (IITTKPC).

3. MECTO YUYEBHOM JUCHUILJIMHBI B YYEFHOM ILJIAHE

VYyebHas nucuMiuiiHa «XUMUS» SBISETCS y4eOHBIM TPEIMETOM IO BBIOOpPY M3
oOsi3atennbHONM mpeaMeTHoil obnactu «EctecTtBenHble Hayku» PI'OC cpemnero oOiiero
o0pa3oBaHUs.

B mnpodeccuonanbHbIX ~ 00pa30oBaTENbHBIX  OpraHU3AIUsAX,  PEATU3YIOIIUX
oOpa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro oOIero odpa3oBaHUs B Ipelenax OCBOCHMS
OIIOII CIIO Ha 6a3e 0CHOBHOIO 0011er0 0Opa3oBaHus, yueOHasl NUCIUILIMHA «XUMUSD)
uzydaercsi B oOmeoOpa3zoBarenpbHoM mukie ydyeoHoro OITOIT CIIO nHa 6a3e 0OCHOBHOIO
ob1rero oOpa3oBaHus ¢ MOJyUYeHHEM cpeaHero ooiiero oopazosanus (IITTKPC).

B yuebnbix mnanax [HIIKPC, MecTto yueOHON NUCUMIUIMHBI «XUMUS» — B COCTaBE
001e00pa3oBaTeNbHbIX  y4E€OHBIX JHUCHMIUIMH 1O  BbIOOPY, (QOPMHpPYEMBIX W3
oOsi3arenpHBIX mpeaMmeTHbix obnacteit PI'OC cpegHero obmero oOpa3zoBaHUs, IS
npodeccuit  CIIO wumu  cneumanbHocTedt  CIIO  cooTBercTByromero  mpoduiis

po¢eCCHOHAILHOTO 00pa30BaHUsI.

4. PE3YJIBTATBI OCBOEHUS YYEBHOM JUCIUIIJIMHBI

OcBoeHue cofepkaHusi y4eOHOW  AMCIHUIUIMHBI  «XUMHS», 00ecreuynBaeT
JTOCTHKEHHUE CTYIEHTAMU CIICAYIOIIUX PE3yIbTAaTOB:

JIUYHOCMHBIX:

— YyBCTBO TOPJOCTH M YBXECHUS K HCTOPUH U JIOCTHDKCHHSIM OTEYECTBEHHOM
XUMUYCCKON HAyKHd; XHMHYECKH TPAMOTHOE TOBEICHHE B MPOdecCHOHATBHOU
JESATETPHOCTH W B OBITY TIPU OOpAIICHUH C XMMHYECKUMHU BEIIECTBAMH, MaTepuajiaMu U
IpoIeCCamu;

— TOTOBHOCTh K TMPOJIOJDKCHHUIO OOpa3oBaHWs W TOBBINICHUS KBaTU(UKAINHN B
n30paHHON TIpPOo(ecCHOHATBHON ACSITENBPHOCTH U OOBEKTUBHOE OCO3HAHWE POJIU

XUMHUYCCKUX KOMHCTCHHI/Iﬁ B 3TOM,



— YMEHHE WUCIOJIb30BaTh JOCTIDKCHHSI COBPEMEHHOM XHUMHYECKON HAyKd W
XUMUYECKUX TEXHOJIOTUH JUIsl IOBBIIEHUS COOCTBEHHOTO MHTEUICKTYalTbHOTO Pa3BUTHS B
BbIOpaHHOHU TIPO(ECCHOHATLHON ACSITEILHOCTH;

MemanpeomemHblx.:

— WCTIOJB30BAHUE PA3IMYHBIX BUIOB MO3HABATEIBHON JEATEIHHOCTH U OCHOBHBIX
MHTEIUICKTYaIbHBIX OINepariii (MIOCTAaHOBKH 3a/a4uu, GOPMYITUPOBAHHUS THUIIOTE3, aHAINA3A
W CHHTE3a, CpaBHEHHS, OOOOIIEHUS, CHUCTEMATH3aIli{, BBISBICHUS MPUIUHHO-
CJICICTBEHHBIX CBsI3€H, MOMCKa aHAJIOrOB, (DOPMYIMPOBAHUS BBIBOJOB) IS PEIICHUS
MMOCTABJICHHOW 3aJa4y¥, NPUMEHCHHUE OCHOBHBIX METOAOB TIO3HAHUS (HAOIIOMCHNS,
HAyYHOTO DKCIIEPUMEHTA) JJIi M3YyYCHHsI Pa3IUYHBIX CTOPOH XMUMHYECKHUX OOBEKTOB U
IIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOJIUMOCTh CTAJIKUBATHCS B MPOPECCUOHATBHON
coepe;

— HCMOJB30BAHME PANIMYHBIX MCTOYHUKOB [UJISI TIOJYYCHHS XUMHYECKOM
uHdopMaIlii, YMEHHE OLEHUTh €€ JIOCTOBEPHOCTh [UJIsi JOCTHIKEHHUS XOPOIIHMX

pe3yabTaToB B MpodeccruoHanbHol chepe;

npeoOMemHblix.
- c(hOpMHPOBAHHOCTh cOOCTBEHHOM MO3ULIAH o
OTHOILLIEHUIO K XUMHUYECKOU uHdopmauu, MOJIy4aeMOu u3

Pa3HbIX UCTOYHHUKOB

— c(OpMHUPOBAHHOCTh MPEACTABICHUN O MECT€ XMMHUU B COBPEMEHHON Hay4dHOI
KapTUHE MUpPa; TIOHUMaHUE POJIM XUMHH B (POPMUPOBAHUH KPYTro30pa v GyHKIIMOHAITBHOM
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHHS TPAKTUUECKUX 3a]1ay;

— BJIQJICHUE OCHOBOMOJIAraloIIMMU XUMUYECKUMHU TTOHSITUSIMU, TEOPUSIMHU, 3aKOHAMU
U 3aKOHOMEPHOCTAMH; YBEPEHHOE TMOJb30BAHUE XHUMHUYECKOM TEPMHUHOJOTHEN U
CHUMBOJIMKOM;

— BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO TTO3HAHUS, UCTIOIb3YEMbIMHU B XUMUU:
HaOMIOZICHUEM, ONHUCAaHUEM, W3MEPEHHEM, OKCIIEPUMEHTOM; YyMEHHe o0pabaThIiBaTh,
OOBSICHATH Ppe3yJIbTaThl TPOBEJACHHBIX OMNBITOB U JIeJlaTh BBIBOABI, TOTOBHOCTh U
CITIOCOOHOCTh MPUMEHSATHh METOJIBI ITO3HAHUS IIPH PEIICHUHU MIPAKTHYECKUX 33134,

- C(l)OpMI/IpOBaHHOCTB YMCHHUA OJaBaTb KOJIMYCCTBCHHBLIC OLCHKHW W IIPOU3BOJIHTDL



pacyeTsl 0 XUMHUUIECKUM (OPMYJIaM B YPaBHEHUSIM;

— BJIaJICHUE TIPAaBWJIAMH TE€XHUKH  0OE€30MacHOCTH npu VICIIOJIb30BAHUU
XUMHYECKUX BEIIECTB;

— c(hOPMHUPOBAHHOCThL COOCTBEHHOW TIO3UIIMU TIO OTHONIICHUIO K XHMHYECKOU

uH(pOopMaIK, MOTy4aeMOt U3 pa3HbIX HCTOYHUKOB.

5.COJEP) KAHUE YYEBHOM JUCIATLINHBI
XUMUs
O01mas u HeopraHu4yeckass XumMmst

Beenenne

Xumuyeckass KapTUHA MUpa KaK COCTaBHAas 4acTh €CTECTBEHHOHAYYHOW KAapTHUHBI
Mupa. Pojib XUMUU B ’KU3HU COBPEMEHHOTO OOLIECTBA.

[IpumeHeHne JOCTUKEHUN COBPEMEHHOW XHMHHM B TyMaHHTapHOH cdepe
NEATEIBHOCTH O0IIECTBA.

XHUMHUECKOE cofiepKaHne yueOHON AUCHUIUIMHBI « ECTeCTBO3HAaHKE» IPU OCBOECHUHU
cnenuanbHocted  CIIO  coumanbHO-?KOHOMHUYECKOTO W TyMAaHMTApHOro mpoduieit
poheCCUOHAIBHOTO 00pa30BaHUs.

OcCHOBHbBIC IOHATHUSA U 3aKOHbI XUMHU

[Ipeamer xumuu. BemectBo. ATom. Monekyna. XUMHUYECKUN JIEMEHT U (POPMBI
€ro cyuectsoBaHus. [IpoCcTeie U CIIOKHBIE BEILIECTBA.

OTpa)keHHEe XMMHYECKHMX CIO)KETOB B  IMPOU3BEACHUAX  XYJI0KECTBEHHOM
JIUTEPATYpPbI U HCKYCCTBA

JlemoHCTpanuu

Hab6op mozeneit aTOMOB ¥ MOJIEKYJI.

N3mepenne BeniectBa. OCHOBHBIE 3aKOHBI XUMHUH. Macca aTOMOB U MOJIEKYJI.

OTHOcHUTENIbHBIE aTOMHAasT W MOJeKyspHas wmaccel. KoimdecTBo BemiecTsa.
[TocTostnnast ABoraapo. MousipHas macca. 3akoH ABoraapo. MolipHblii 00beM Ta30B.
KosnnuecTBeHHbIE HW3MEHEHMSI B XUMHUM KakK YacTHBIM CIly4ail 3aKOHOB IeEpexoa
KOJIMYECTBEHHBIX M3MEHECHHN B KadyecTBeHHbIE. M.B.JIOMOHOCOB — «mepBbIii PyCCKUU

YHHUBCPCHUTCT». HHHIOCTpaHI/II/I 3aKOHa COXPAaHCHUS MACChI BEIICCTBA.
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IHepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema
xuMu4deckux djiemenToB /.. MenaeseeBa

OtkpeiTiie Ilepuommyeckoro 3akoHa. Ilepmoauueckas cucTeMa XMMHYECKHUX
anemeHToB J[.M. MenneneeBa. 3nauenue Ilepumonnmueckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMHUYECKHUX 3JIeMeHTOB J[.M1.MeHneneeBa misd pa3BUTHs HayKH W NOHMMaHUSA
XuMuuecko kaptunbl mupa. .M. MenneneeB o0 oOpa3oBaHWM U TOCYAapCTBEHHOMU
nonutuke. Jlemoncrpauus. Pasnuunsie Gopmel [leproanueckoit cucteMbl XMMHUECKHX
anemeHToB J[.1. MeHnaeneena.

CrpoeHue Beuecrsa

KoBanenTHas cBs3b: HENOJIAPHAS U NoJspHasA. MoHHasa cBsa3b. KaTHOHBI 1 aHWOHBL.
Merannuyeckas cBs3b. BonopoaHas cBA3b.

JleMoHcTpanus

OOpa3Lpl BEIIECTB U MAaTEPUANIOB C PAa3IMYHBIMU TUIIAMU XUMHUYECKOH CBSI3H.

Boaa. PactBopsl

Bona B npupoje, ObITy, TEXHUKE U Ha MPOU3BOACTBE. DPU3NYECKUE U XUMUYECKHE
CBOMCTBa BOABI. OIpecHeHne BOJBI. ArperaTtHble COCTOSIHMS BOJBI M €€ IEPEXOAbl U3
OJIHOTO arperaTHOrO COCTOSIHUSA B IPYTOE€.

JemoHCcTpauus

@usznyeckue CBOMCTBA BOJBI:  IIOBEPXHOCTHOE HATHKEHHE, CMayuBaHUE.
Xumuyeckne peakuuu. [loHATHE 0 XMMHYECKOW peakuuu. THUIbl XUMAYECKUX PEaKLUU.
CkopocTb peakiuu U (akTopbl, OT KOTOPBIX OHA 3aBUCHUT.

JeMoHcTpanus

XHUMUYECKHUE PEAKLIUH C BBIICIICHUEM TEIUIOTHI.

Heoprannyeckue coeuHeHUsI
Kunaccuduxanusi HeOpraHu4ecKux coeIMHEHNA U UX CBOMCTBA.

OxcHibl, KUCIOTBI, OCHOBAHUSA, COJIH.

IlonsiTHE O TrUApOJIH3E COJICH.

Cpena BOIHBIX PacTBOPOB COJICW: KUCIasg, HEUTpaibHas, menoyHas. Bogopoaubli
nokaszaresns pH pactsopa.

MeTtamiabl. O6ue Guznyeckrue 1 XMMUYECKUE CBONCTBA METAIIOB.
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Hemetanbl. O61mias xapakTepruCcTHKa TTIaBHBIX MOATPYII HEMETAUIOB Ha PUMEpe
raJoreHoB.

Baxueilmme COeIMHEHUS] METAJIOB M HEMETAJUIOB B MPHUPOAEC U XO34MCTBEHHOM
JIEATEILHOCTH YeJIOBEKa.

Mertaibl U CIUIaBbl KaK XYyJI0KECTBEHHBIN marepuasn. CoeAMHEHUS METAJJIOB Kak
COCTaBHAas 4acTh CPEJACTB M300pa3UTEIBHOTO MCKycCTBA. HeMeTayuibl M1 UX COCIMHEHUS
KaK COCTaBHAasl YaCTh CPEJCTB U300pa3UTEIHLHOIO UCKYCCTBA.

JlemoHCcTpannmn

B3aumoseiicTBue MeTaIIOB ¢ HEMETallaMu (IMHKa C CEpOM, aIIOMUHUS C HOJIOM),
pacTBOpaMH KHCJIOT M Iejoudei. ['opeHue MertamioB (LIMHKA, >Kejie3a, MarHus) B
Kuciiopojie. B3auMonencTrBrue a30THOM M KOHLIEHTPUPOBAHHOM CEPHOM KHUCJIOT C MEIBIO.
BoccraHoBuTeIbHBIC CBOMCTBA METAJIOB.

[IpakTHUecKue 3aHATUS

Omnpenenenue pH pacTBopa coJien.

B3aumoneiictBue

Oprannyeckasi Xumust

OcCHOBHBIE TOJIOKEHHS] TEOPUM CTPOCHUS  OPraHUYECKUX  COCIUHEHUM.
MHuoroo6pa3ue oprannueckux coeauHeHuil. [lonsrre nsomepuu.

Yraesoaopoabl. IlpenenbHble W HEOpeAEHbHBIE  YIVIEBOAOPOAbL. Peakius
nonumepusanuu. [IpupoaHbie UCTOUHUKH YIJIEBOAOPOAOB. YTIEBOJIOPOJbI KaK OCHOBA
MEXKIYHAPOJAHOTO COTPYAHUYECTBA U BaXKHEHUIIUN UCTOYHUK (POpMHUpOBaHUS OrOJKETa
P®.

Kucaopoacoaep:xamue OpraHuvecKme BelIecTBA. [TpencraBurenn
KUCIIOPOACOIEPKAIIMX OPraHUYECKUX COEAUHEHUM: METUJIOBBIM U STUJIOBBIA CIHUPTHI,
TJIMIIEPYH, YKCYCHAs KUCI0Ta. JKUPBI KakK CIOKHBIE Y(PUPHI.

AJIKOTOJIM3M U €r0 OTPAXKEHUE B MPOU3BEICHUSIX XYJI0KECTBEHHOU JUTEPATyphl U
M300pa3UTEIHLHOTO UCKYCCTBA. YTJIEBOABI: TII0OK03a, Kpaxmall, eJLII0103a.

A30Tcoep:Kalliie opraHnyeckue coeuHeHusl. AMUHBI, aMUHOKHUCIIOTHI, OSIKH.

Crtpoenue u Ouonorudeckast GyHKIHs OETKOB.
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JleMoHcTpanun

[lonyyeHne STUNIEHA U €r0 B3aUMOJCIHCTBHE C PACTBOPOM IE€pMaHraHatra Kajwus,
OpomHOiI1 Bosioi. KauecTBeHHas peakiust Ha riuiepuH. [{BeTHbIe peakiuu OeNKoB.

IlnactMacesl U BoJiokHA. [loHsTHE O TUIacTMaccax M XUMHUYECKUX BOJIOKHAX.
HarypanbHble, CHHTETHUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

[IpyumMeHeHne NOJMMEpPOB B MPUKIAJHOM M KJIACCHUYECKOM H300pa3uTeIbHOM
HCKYCCTBE.

JlemoHCcTpanus

PaznuyHbie BUBI IJIACTMACC U BOJIOKOH.

XuMHus U KU3Hb

X¥MHUAl M1 OPraHU3M 4eJI0OBeKa. XMMHUYECKUE AJIIEMEHTHl B OpPraHU3Me YEIOBEKA.
Opranuyeckre W HeopraHudeckue BemiecTBa. (OCHOBHBIE J>XU3HEHHO HEOOXOJUMBIC
COCIMHEHHUSI: OCJIKH, YIJIEBOJbI, KUPbI, BUTAMUHBI. YTJIEBOJbl — TIJIABHBIM HCTOYHUK
SHEpPruM opraHuszma. Poib XUpOB B opranu3Me. XOJECTEPUH U €ro pojib B 30POBBE
yejoBeka. MuHepanbHbIE BEIIECTBA B NPOJAYKTaX MUTAHUS, NHUIIEBbIC JT00aBKHU.
COanaHcupoBaHHOE TUTAHUE.

Xumus B ObITy. Bona. KaduectBo Boabsl. Moroniye u unctsmue cpencrsa. [lpasuna
6e30macHoO paboThI CO CPEeACTBAMU OBITOBON XUMHH.

Ponb XMMHMUYECKHX AJIEMEHTOB B JKM3HU pacTeHHU. Y100peHus. XUMHUUYECKHE
CPEACTBA 3aIIUThl PACTCHUM.

6. TEMATHYECKOE IINTAHUPOBAHUE
[Ipu peanuzanuu coaepkaHus o00II€00pa30BaTENIbHON YUYE€OHOW JUCHUIUIUHBI

OV .10 «EcrecTtBo3Hanue» yueOHast Harpy3Kka 00y4aromuxcsi COCTaBIISIET:

Buj yueOHoit padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI NPOTrPaMMBbI 216

B TOM 4YHcJIe:

TEOPETHUECKOe 00yUeHNe 122
MIPaKTUYECKHUE 3aHATUS 22

y4eOHBIM TIJIAHOM

nabopaTopHbIE 3aHATHS
HE IPETYCMOTPEHBI

y4eOHBIM TIJIAHOM

KOHCYJIbTaIIHsI
HE NPEAYCMOTPEHBI

caMmocTosiTeNnbHas paboTa 72
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| IIpomeskyTounas arrecrtauus B gopme 1uddepeHuMpoBaHHOIO 3a4eTa

7. TEMATHYECKHAM IIJIAH YYEBHOM JUCIUITIJIAHBI

OV . 07 «<XUMMUSI»

Bu yueGHoii paGoThI Pacnpenesienue TPY10EMKOCTH pazjie/a (B
Bcero yacos Ha [4aCax) M0 BHAAM y4eOHOH padoThl
AyIUTOpPHBIE 3aHATUS. pa3iel Texiun IIpakTnuyeckune | JlaGopaTopHbie
Copepxanue 00yueHus 3aHATHSA 3aHATHSA
XUMHUA
BBenenne 2 2
OO01asi 1 HeOPraHM4YecKass XuMHsl 88 72 16 -
OcHOBHBIE TIOHATHUS U 3aKOHBI 10 10 - -
Ilepuoauueckuii 3aK0H U
[lepuoaunueckas cucrema 12 10 9 i
XUMHYECKUX 3jieMeHToB J[. 1.
MenzeneeBa v CTpO€HUE aTOMa
Crpoenue BemiecTsa 14 12 2 -
Bopa. PactBopsl. 12 10 -
DIEKTPOIUTHYECKAs JUCCOLUAIUS
Knaccugukanus HeopraHndecKnx 14 10 4 -
COEJIMHEHUI U UX CBOWCTBA
XUMUYECKUE PEAKIINU 14 10 4 -
MeTtaibl 1 HeMeTalIbl 12 10 2 -
Opranuueckasi XuMus 54 48 6 -
OcHOBHBIE IOHATHS OPraHUYECKON
XUMHUH U TEOPHsI CTPOEHUS 14 14 - -
OpPraHMYECKUX COECAVNHEHUN
VYreBo1opoabl U UX IPUPOIHBIE 14 12 9 -
UCTOYHUKHU
Kucnoponconep:xamne 14 12 2 -
OpPraHMYECKNUE COCTUHEHUS
A3oTcozeprkaliie OpraHu4ecKue 12 10 9 -
coequHenus. [lonumepsl
Bcero 144 122 22 -
IIpome:xxyTouHasi arrecTanus B popme 1 depeHIMPOBAHHOIO 3a4eTa
Hroro \ 144 122 | 22 | -

8. XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB AEATEJBHOCTHU

OBYYAIOIMXCS

Coaepixanue 00yueHust

XapakTepuCcTHKA OCHOBHBIX BU/JI0B Y4e0HO J1eATeTbHOCTH
o0yyaromuxcs (Ha ypoBHe y4eOHBIX AelCTBHI)

XUMMUA
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Beenenue

PackppiTre BKi1aga XUMUYECKOM KapTUHBI MUpPa B €IUHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MHpa. XapaKTePUCTUKA XUMUHU KaK
MIPOU3BOIUTENILHOM CHUITBI 00IIIECTBA

Baxkneiinme xuMudeckue
HOHATUA

YMeHue 1ath onpeaeaeHue U ONeprupoBaTh CIEIYIOIUMA XUMUUECKUMU
MOHATUSAMU: «BEILECTBOY», «XUMHUECKUH 2JIEMEHTY, «aTOM»,
«MOJIEKYJIa», «OTHOCUTEIbHBIE ATOMHAs U MOJIEKYJIIpHAs MacChl»,
«UOHY, «AJUIOTPONHUS», KU30TOIbD, «XXUMUYECKas CBA3bY,
«BQJIEKTPOOTPULIATENILHOCTDY, «BAJIEHTHOCTDY, CTEIIEHb OKUCIICHUSD,
«MOJIbY», «MOJIIPHAs Maccay, «MOJISIPHBIN 00beM ra3000pa3HbIX
BELIECTBY, «BEILECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS,
«PaCTBOPBI», «IJIEKTPOJIUT U HEAIEKTPOIUTY, «INEKTPOIUTHYECKAS]
JUCCOLUAIUA», OKUCIUTEND U BOCCTAHOBUTEINDY, «OKUCIIEHNUE U
BOCCTAQHOBJICHHE», «CKOPOCTh XUMHUECKON PEAKLIUN», «XUMUYECKOE
paBHOBECHE», «YTIIEPOAHBIN CKeNeT», «pyHKIMOHATbHAS TPYIIIaY,
«U30Mepus»

OCHOBHBIE 3aKOHBI
XUMUAU

DopMyJIMPOBAHUE 3aKOHOB COXPAHEHHS MACChl BEIIECTB U MTOCTOSHCTBA
COCTaBa BEUIECTB. Y CTAHOBJIEHUE PUUNHHO-CIIEICTBEHHOMN CBS3H MEXKY
COJIEp’)KaHUEM 3THUX 3aKOHOB M HAITMCAHUEM XUMHUYECKHX (HOPMYIT U
ypaBHEeHUH. PackpbiTue PU3NYECKOT0 CMBICIIa CUMBOJIUKH
[leproanueckoit Tabauipl xXumMuueckux snemenTos [[.M. Menneneesa
(HOMepOB AJIEeMEeHTa, epro/ia, TPYIIbI) U YCTAHOBJICHUE TPUUYUHHO-
CJIIEACTBEHHOM CBA3U MEXKY CTPOEHUEM aTOMa U 3aKOHOMEPHOCTAMU
W3MEHEHUS CBOWCTB 3JIEMEHTOB U 0OpPa30BaHHBIX MU BEIICCTB B
MEepUOJIax U Ipymmnax. XapakKTepUCTHKA JIEMEHTOB MaJIbIX EPHOJIOB 110
ux nojoxkeHuto B Ilepuogmyeckoii cucreme [[.1. Menaeneena

OcHOBHbIE TEOPUH
XUMHUH

VYcraHOBIEHNE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BELIECTB OT CTPOCHUS
aTOMOB 00Pa3yIOUIMX UX XUMUYECKUX JIEMEHTOB. XapaKTepUCTUKA
BAKHEWIIINX TUIIOB XUMHUYECKUX CBSI3€M U OTHOCUTEIIBHOCTH ATOU
tunoioruu. OObsICHEHUE 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa
U CTPOCHMSI KPUCTALNIMYECKUX peleToK. PopMyaupoBaHUE OCHOBHBIX
TIOJIOKEHUN TEOPUH DJIIEKTPOJIUTUYECKON JUCCOLMALINY U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHECHUMN.

@OopMyIMpPOBaHUE OCHOBHBIX ITOJIOKEHUA TEOPUH XUMHYECKOTO
CTPOEHHUs OPTaHUYECKUX COCAMHEHUN U XapaKTEPUCTHUKA B CBETE DTOU
TEOPHUH CBOMCTB BaXKHEHIIMX MPEACTABUTEIEN OCHOBHBIX KJIACCOB
OPraHUYECKUX COCIMHEHUN

Baxaeiinie BelecTsa
Y MaTepuallbl

XapakTeprucTUKa CTPOEHUSI aTOMOB M KPUCTAJUIOB M HA 3TOW OCHOBE —
00ImKX (PU3HUECKUX U XUMUUYECKUX CBOWCTB METAJJIOB U HEMETAJIJIOB.
XapakTeprucTUKa COCTaBa, CTPOCHHUSI, CBOMCTB, MOTYYEHHs U IPUMEHEHNE
BAKHENIINX HEMETAJUIOB.

XapakTepucTrKa COCTaBa, CTPOCHHS M OOITUX CBOMCTB BAKHEHIIINX
KJIACCOB HEOPTraHMYECKUX COETUHEHUM.

Onrcanne cocTaBa M CBOMCTB BAXKHEUIIINX IIPEICTABUTENIECH
OpPraHUYECKUX COCTUHEHUI: METaHOJIa U ATaHOJIa, CI0XKHBIX 2(UPOB,
KHUPOB, MbLJI, KAPOOHOBBIX KUCIOT (YKCYCHON KHUCIIOTHI), MOHOCAXapHI0B
(TMI0KO03B1), MCaxapua0B (Caxapo3bl), MOJIMCAXapua0B (Kpaxmaia U
[IEJUTFOJI03BI), AMUHOKHUCIIOT, O€TKOB, UICKYCCTBEHHBIX I CHHTETHUECKHUX
IIOJINMEPOB

XUMHUYECKUN SA3BIK
U CUMBOJIMKa

Hcnons3zoBanne B yueOHOM U MPOPECCHOHATHHOM eATeTbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIMKHU.
Ha3zpiBaHne n3y4eHHbIX BEIIECTB MO TPUBUAIBHON WJIM MEXIyHAPOIHOMN
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HOMEHKJIaType ¥ OTPAKEHUE COCTABA 3TUX COCTMHEHUHN C TTOMOUIBIO
XUMHYECKHUX (OPMYIL.

OTpakeHre XMMHUYECKUX MPOILIECCOB C TOMOIIBIO YPABHEHUM
XMMHYECKUX PEAKIUI

XuMmudeckue p€aKkuuu

OO0BsicHEHHE CYIIHOCTH XUMUYECKUX TporieccoB. Knaccudukanus
XUMUYECKUX PEaKIUi M0 pa3IMYHbIM ITPU3HAKAM

XUMUYECKUH IKCIEPUMEHT

BeimonHeHne XMMUYECKOT0 3KCIIEPUMEHTA B TIOJTHOM COOTBETCTBHUH C
MpaBUJIAMU TEXHUKHU 0€3011aCHOCTH.

HaGmonenue, pukcupoBaHue U ONKMCaHNE PE3YyIbTAaTOB MIPOBEICHHOTO
HKCHEPUMEHTA

Xumuyeckasi HHPopMaIus

[IpoBenenue caMOCTOATEILHOTO MOUMCKAa XUMUYECKON HHpOpMAaIiK ¢
HCII0JIb30BAHNUEM PA3JIMYHBIX UCTOYHUKOB (HAyYHO-ITOMYJISIPHBIX
W3J1aHu#, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA);
WCIOJIb30BAHNE KOMITBIOTEPHBIX TEXHOJIOTUH JUIst 00pabOTKH U mepenaun
XUMHUYECKON MHPOPMAINH U €€ IPEJCTABICHUS B Pa3IMYHBIX (hopMax

[Ipodwmibnoe n
npodecCHOHaIbHO 3HAUNMOE
cozepkaHue

OOBsICHeHNE XUMHUYECKUX SIBJICHUN, TIPOUCXOISIIUX B IPUPOC, OBITY U
Ha TIPOU3BOJICTBE.

Coburo1eHue npaBui 3KOJIOTMYECKH IPAMOTHOTO ITOBEACHMUSI B
OKpY>Karolleu cpene.

OneHka BAMSHHUS XUMUYECKOI0 3arpsi3HEHUS OKpY’Kalollel cpe/ipl Ha
OpraHM3M 4YeJIOBeKa U Jpyrue *KuBble opranu3Mbl. CoOItoieHre MpaBuil
06e30macHOro OOpaIieHus C TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMH,
1abopaTOpHBIM 000PYIOBAHUEM.

KpuTtudeckast orieHka JOCTOBEPHOCTH XUMHYECKOH HH(POpMAIUH,
MOCTYNAIOIIeH U3 pa3HbIX HCTOUHUKOB

9. YAEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE NPOI'PAMMBbI YYEBHOM JJUCIHUILINHBI

YIIB.10 «KXXUMMUS»

Onucanue MaTepUaJIbHO-TEXHUYECKO 0a3bl, HEeo0XoauMoM IS

OCYIIeCTBJIEHHS 00Pa30BaTEJIBLHOIO Mpolecca

HanmeHnoBanue noMenenuit 1Jist IpoBEACHUS BCEX
BHJIOB YU€OHOU ACATENBHOCTH, IPETYCMOTPEHHOM
y4eOHBIM TIJIAHOM, B TOM YHCJIE TIOMEIICHUS JUIS
CaMOCTOSITENIbHOM pabOThI, C yKa3aHUEM MEPEUHS

Anpec (MecTOnoN0KeHNe) MOMEIIeHUN IS
IIPOBEJIEHUS BCEX BUJIOB yUeOHOM
NeSITENIbHOCTH, IPETYCMOTPEHHON ydeOHBIM
IJIAHOM (B CITydae peaan3aiuu

Ne n/m N .
OCHOBHOTO 000pYyI0BaHMs, Y4€OHO-HATISTHBIX 00pa3oBaTeNnbHOI MPOTrpaMMbl B CETEBOU
ocoOMi U NCIIONIB3YEMOT0 MTPOrPAMMHOTO (hopme TOMOTHUTENEHO YKa3hIBACTCS
obecrnieueHus HAMMEHOBAHUE OPraHU3alliK, C KOTOPOU
3aKJIIOYEH JOTOBOP)
Kabuner xumun: yueOHast ayauropus 1 nposenenus | 414042, r. Acrpaxans, yi. MaructpanbHasi, 18
1.

3aHATHHA BCEX BHJIOB, B TOM YHCJIE TPYMITOBBIX U
HHINBUAYAIbHBIX KOHCYIBTANHN, TEKYIIIETO KOHTPOJIS
U TIPOMEKYTOUHOM aTTECTAI[UH

YuebOHas 1ocka

Pabouee MecTo mperiogaBaTes

Aynutopus Ne 204
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KommnexT yuebnoii mebenun Ha 25 obyuarommxcs
VueOHOo-HaIISIAHBIE IOCOOHS

[IepenocHON MyJIBTUMEIUUHBINA KOMIUIEKT

HocTyn k nHPOPMaIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «MHTEpHETY

7-Zip GNU OTKpBITOE JINIIEH3NOHHOE COTJIAIICHHE
GNU General Public License. Office 365 Al
AxkageMudeckast IOJIITHACKA.

Adobe Acrobat Reader DC. OTkpsITO€ THIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. IIpemocraBnsiercst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome becmnnatHoe nporpaMmHOe oOecrieYeHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OnekTpoHHas OUOIMOTEYHAS CUCTEMA «AKAJICMUS».

JlaGopatopusi XUMHUHU

VYuebnas gocka

PaGouee mecTo mpemonasarens

KommnexT yuebnoii mebenun Ha 25 oOyuarommxcs
VueOHO-HaIISIAHEBIE I0OCOOHS

Mukpockornsl — 15 wir.

IIepenocHON MyJIbTUMEIUUHBINA KOMIUIEKT

Jocryn k nHGOPMAITMOHHO-TEIICKOMMYHHUKAIIMOHHOH
cetu «MHTEpHETY

7-Zip GNU OTkpbITOE JIMIICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AKa,Z[eMI/I‘lG}CKaSI IIOAIINCKaA.

Adobe Acrobat Reader DC. OTkpsITO€E THIICH3HOHHOE
cornamenre GNU General Public License

Internet Explorer. IIpemgocTaBisieTcst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome becruiatHoe nmporpaMMHOE 0OecIieYeHHe.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

9J’I€KTp0HHafI OuOaMOTEYHAsT CHCTEMA <(AKaIL6MI/I$I>>.

414042, r. Actpaxans, yia. MarucrpanbHas, 18
Aynutopus Ne 204

[Momenienue asi caMOCTOSATENEHON pabOThI
KommnexT yuebnoii mebenn Ha 25 obyuarommxcs
Kommsroreps! — 3mT.

Jocryn k nHOPMAIHOHHO-TEIIEKOMMYHHUKAIIMOHHON
cetu «MHTEpHETY

7-Zip GNU OTkpbITOE JIMIICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AkaneMudeckas MoJIInucKa.

Adobe Acrobat Reader DC. OTkprITO€ THIIEH3HOHHOE
cornamenne GNU General Public License

Internet Explorer. [IpemocraBnsiercst B paMKax
Microsoft Azure Dev Tools for Teaching

414042, r. Actpaxansp, yia. MarucrpanbsHas, 18
Aynuropus Ne 112
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Apache Open Office. Apache license 2.0 Google
Chrome BecrnnatHoe nporpaMmMHOe 0OecriedeHue.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

OneKkTpoHHAas OMOIMOTEUHAs CUCTEMA «AKATEMIL.

[Momemienue At caMOCTOSATENBEHON pabOTEI
Kommuekt yaeoHo# Mebenn Ha 25 o0yJaromuxcs
KommbroTepsr — 2mT.

HocTyn K nHPOPMaIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu «MHTepHET»

7-Zip GNU OTkpBITOE JTMIICH3HOHHOE COTJIAIICHUE
GNU General Public License. Office 365 Al
AxkageMudeckast IOJIITHACKA.

Adobe Acrobat Reader DC. OTkpsITO€ JTHIICH3HOHHOE
cornamrenre GNU General Public License

Internet Explorer. IIpemgocTtaBisieTcst B paMKax
Microsoft Azure Dev Tools for Teaching

Apache Open Office. Apache license 2.0 Google
Chrome BecruiatHoe nmporpaMMHOE 00ecIieYeHHe.
VLC media player GNU Lesser General Public License,
version 2.1 or later. Azure Dev Tools for Teaching.
Kaspersky Endpoint Security.

DnexTpoHHas OMOTMOTEYHAS CUCTEMA «AKAIEMUST».

414042, r. Actpaxanp, yi1. Marucrpaibhas, 18
Aynuropus Ne 308

10. PEKOMEHAYEMAS JIMTEPATYPA

Jist o0ydaromuxcs

a) OCHOBHas yueOHas TuTeparypa:

1. Pynsuruc I'.E., ®enpaman @.I'. Xumus. 10 knacc, [Ipocsemenne ,2017 r

2. Pymzutuc I'.E., ®enpaman @.I'. Xumus. 11 kinace, [IpocBemenue ,2017 r

0) monoyiHUTEbHAS yueOHas TuTepaTypa (B T.4. CJIOBapH):

1. Y4eOHO-MeTOAMYEeCKOe IMOCOOHEe IO BHIOJHEHHIO pedepaToB, IOKIIAJIOB,

') HHTEPHET-PECYPCHI:

UHAUBUIYAIbHBIX NMPOeKTOB 1o yuyeOHou aucturuimae OY/[.10 «EcrecTBo3HaHue» 1Mo

npodeccun 08.01.08 MacTep OTIEI0UHBIX CTPOUTEIIBHBIX PaboT

1.www.ecologysite.ru (Karajor skojJoru4yeckux caimToB). WWWw.ecoculture.ru

(CaltT 3K0JIOTHYECKOT0 MPOCBEILICHUS).
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2.www.ecocommunity.ru (MHpOpMAIMOHHBIH CalT, OCBEIIAOIIMNA TTPOOJIEMBI

skoJioruu Poccun).

1) 2JICKTPOHHO-OUOINOTECYHBIE CUCTEMBI:

1. Epoxun FO. M., KoBanmeBa M.b. Xumusa nns mpodeccun u creruanbHOCTEH
TEXHUYECKOTO M E€CTECTBEHHO-Hay4yHoro mnpoduieii, 1-e u3n.,2015r. https://academia-

moscow.ru/reader/?id=105585

2. Epoxun }0. M. COOpHUK TECTOBBIX 3aJaHHUI MO XMMHHU: y4eO. mocodue ams

CTYH. YupexacHui cpena. mpod. oOpasoBanus. — M., 2015.  https://academia-

moscow.ru/reader/?1d=132020

3. I'abpuensu O. C., Ocrpoymos U. I'. Xumus, 1-u31,201 71

Jis npenoagaBaresiei

1. O6 o6pazoBanuu B Poccutickoit @enepanuu: penep. 3akon ot 29.12.2012 Ne273-
®3 (B pen. Denepanbupix 3ak0HOB 0T (07.05.2013 Ne99-d3, ot 07.06.2013 Nel120-D3, ot
02.07.2013 Nel170-®3, ot 23.07.2013 Ne203-D3, ot 25.11.2013 Ne 317-@3, ot 03.02.2014
Nel1-@3, ot 03.02.2014 Nel5-@3, ot 05.05.2014 Ne84-D3, ot 27.05.2014 Nel135-D3, ot
04.06.2014 Nc148-@3, ¢ usm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014
Nel45-®3, B pen.ot 03.07.2016, ¢ uzm. ot 19.12.2016)

2.Ilpuka3z MunuctepctBa oopazoBanusi u Hayku PO ot 31 nexabpst 2015 r. Nel1578
«O BHECEHMH U3MEHEHHU B (peiepalibHbII ToCyJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT
cpenHero oOuero o0pa3zoBaHusi, YTBEPKACHHbIA NMpUKa3oM MUHHCTEPCTBA 00pa3oBaHUs
u Hayku Poccuiickoit @enepaunu ot 17 mast 2012r. No413».

3. Ilpumepnass ocHOBHas oOpa3zoBaTelbHas MpOTpaMMa CPEAHEro OOIIero
oOpa3oBaHusi, oJ00peHHass  penieHueM  (denepalbHOr0  y4eOHO-METOANYECKOTO

oObeuHEeHus 1o 001eMy oopazoBaHuto (IpoTokot oT 28 utoHs 2016rT. Ne2/16-3)

11. OCOBEHHOCTH OPTAHU3AIIUY OBYUEHUS 110 YYEFHOI
JAACIHHUIIJIMHE JIA UHBAJIMAOB U JIML C OT'PAHUYEHHBIMU
BO3MOXHOCTAMMU 310POBbA
Jli1s 00yJaromuxcst U3 Yucia UHBAJMAOB U JIUI] C OTPAaHUYEHHBIMU BO3ZMOKHOCTSIMU

300POBbA Ha OCHOBAHMA IMMCHBMCHHOI'O 3asiBJICHUS yqe6Ha$[ JAUCHUITIINHA «XUMHUS»
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pean3yeTcsi ¢ y4eToM OCOOEHHOCTEH MCUXO(U3MUECKOrO pa3BUTHUS, WHIUBUIYATbHBIX

BO3MOKHOCTEHN U COCTOSIHUS 3I0POBbSI (J1ajiee — UHIUBUIYaJIbHBIX OCOOCHHOCTEM )

12. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM

JUCHUILIAHBI
Pe3yﬂbTaTbI oﬁyqennﬂ KpnTepml OICHKHA MeTOHBI OICHKHA
B pPE3YIbTATC OCBOCHUSA AUCHUILIMHBI OHCHKa «OTIUYHO» OTBETHI HA

oOyuatrouiics JIOJIKEH
POJIEMOHCTPUPOBATh  MpeIMeTHbIe
Pe3yJIbTAThI:

-c)OPMHUPOBAHHOCTH MPEJICTABICHUN O
LIEJIOCTHOM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOU KapTUHE MHUPa, O IPUPOJIE KaK
€IUHOM  I[EJJOCTHOM  CHCTEME, O
B3aMMOCBSI3U 4YEJIOBEKa, MPUPOABI U
o011IecTBa; 0 IPOCTPaHCTBEHHO-
BpEMEHHBIX MaciuTabax BceneHnHoii;

- BIIAJICHWE 3HAaHMSIMU O HaumboJee
BA)KHBIX OTKPBITUSX M JOCTUKCHHUSIX B
O6HaCTI/I €CTCCTBO3HAHNA, ITOBJIUABIINX

Ha DJBOJIIOIMIO  TPEJICTaBICHUH O
MpUpOJie, HA PA3BUTHE TEXHUKA U
TEXHOJIOTHI;

-c(OpMHPOBAHHOCTH yMEHUs
MPUMEHSITh €CTECTBEHHO-HAYYHbIE
3HAHUS JIJIT OOBSICHEHUS OKPYKAFOIIHX
SIBJICHUH, COXpaHEHUs 3JI0pPOBbBA,
o0OecreyeHus 0e30macHOCTH
YKU3HEICATEIIbHOCTH, OepeXkHOTO
OTHOIIIEHUS K IpUpoJIe,

palMoHAIBFHOTO MPUPOIOIIOIB30BaAHMS,
a TaKk)Ke BBIMTOJHEHHS POJIM TPAMOTHOTO
noTpeOuTeNs;

-c()OpMHUPOBAHHOCTD TIPEACTABICHHUI O
HAYYHOM METO/Ie MO3HAHUS MPUPOJBI U
cpeacTBax U3yUCHUS MeTramupa,
MakpoMHpa W MHUKPOMHUDA; BIIaJIEHUE
npuéMamMu €CTECTBEHHO-HAYUHBIX
HaAOJIOCHNH, ONBITOB MCCIEIOBAaHUN U
OLIEHKH JIOCTOBEPHOCTH TIOJYYEHHBIX
pe3yIbTaToB;

-BIIQJICHUE TIOHSATHIHBIM  armapaToM
€CTECTBEHHBIX HAyK, IO3BOJIIOLIIM
Mo3HaBaTh  MHUp,  y4acTBOBaTh B
JTUCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM
BOTIPOCaM, HCIIONIb30BaTh pa3IMIHbIC
VCTOYHUKH uH(pOopMaIuu IE|

MOCTaBJICHHBIC BOIPOCHI U3JIararoTCs
JIOTMYHO, MOCJE0BATeIbHO U HE
TpeOyIOT JIOTIOTHATEILHBIX
nosicHeHuit. [ToHO pacKphIBAIOTCS
MIPUYUHHO-CJICICTBCHHBIC CBSI3U
MEKAY SBJICHUSAMH H COOBITHSMHU.
Jenarorcss 00OCHOBAaHHBIEC BBIBOJIBI.

JleMOHCTpUpPYIOTCS riryookue
3HaHHA  0a30BBIX  HOPMATHBHO-
npaBoBeIX akToB. Cobmogarorces
HOPMBI JIUTEPATYPHOU peUH.

Onenka «Xopomo» OTBETHI Ha
IIOCTABJICHHBIE BOIPOCHI U3JIararoTCs
CHUCTEMATU3UPOBAHO U
IIOCJIEI0BATEIIBHO. bazoBbie
HOPMAaTUBHO-IIPAaBOBBIE AKTBI

HCIOJIb3YIOTCS, HO B HEIOCTAaTOYHOM
oobeme. Marepuan  u3naraercs
YBEpEHHO. PackpbITbl NPHUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY
SIBIICHUSIMU u COOBITHUSIMH.
JlemoHCcTpUpyeTcs YMEHHE
aHAJIM3UPOBATh MaTepuall, OJIHAKO
HE BCE BBIBOJIbI HOCAT
apryMEHTHUPOBAHHBIN 151
JIOKa3aTEJIbHbBIN XapakTep.
CoOuroarorest HOPMBI
JUTEPATypHOU peUn.

Ouenka «Y IOBJIIETBOPUTEIBHO»
JIOTIYCKaIOTCS HapyUICHUs B
MOCIIEZIOBATEILHOCTH ~ M3JIOKEHHUS.
Nwmerores YIIOMUHAHUS 00
OTJENbHBIX 0a30BBIX HOPMATUBHO-
IIPaBOBBIX aKTax. Henonno
pacKpbIBalOTCA MPUYHUHHO-
CIIEICTBEHHBIE CBSI3U MEXIY
SIBJICHUSIMU u COOBITHUSMHU.
JIEMOHCTPUPYIOTCSI TIOBEPXHOCTHBIE
3HaHMA  BONpoca, C  TPYAOM
pelmaTcs  KOHKPETHBIE  3aJIa4M.

Texymmit KOHTPOJb
(ycTHbII u
NUCbMEHHBIA  OIIpOC,
IIPAKTHKO-
OpPUEHTUPOBAHHOE
3aJlaHue, T0KIal,
COO0O0IIIeHnEe, OTYET).
DKcnepTHasi OIeHKa I10
kpurepussM  Texkymui
KOHTPOJIb
(TecTupoBaHue,
JIOMaITHHe
HaOIoAeHUs u
UCCIIETOBAHMS, OTUET).
®opManu30BaHHOE
HaOmIroeHNe
HCII0JIb30BAaHNEM
3HAaHUM W YMEHHU B
[IPaKTUYECKOU
NeSITEIbHOCTH.
OKcnepTHas OLlEHKa 110
kputepusm udzauer

3a
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IIOITOTOBKH
KPUTHYECKH
K COOOIIEHUSIM

Hay4HYIO

COOCTBEHHBIX  padoT,
OTHOCHUTBCSI

CMH, coxepxamum
UHPOPMALIUIO

(OpMUPOBAHHOCTh YMEHUH MOHUMATh

3HaYMMOCTh  €CTECTBEHHO-HAyYHOT'O
3HAHMA U1 KaXIOrO  YellOBEKa,
HE3aBHCUMO OT €ro MpoQecCHOHAIbHOM
JEATeNbHOCTH, pa3nuyaTh (akTel H
OLIEHKH,  CpPaBHMBATh  OLCHOYHBIC
BBIBOJIBI,  BUJIETh HX  CBS3b  C
KPUTEPUSIMH ~ OLEHOK M CBs3b

KPUTEPHUEB C OMPEACIEHHON CHUCTEMOI

LEHHOCTEH.

HmeroTcs 3aTpyJHEHUS C BBIBOJAMHU.
JlomyckaroTcss  HapyleHUus HOPM
JUTEPATypHOU peUH.

Onenka  «HeynoBieTBopUTEIbHO»
Marepuan u3jaraercs
HEIOCJIEI0BATEIbHO, COMBYMBO, HE
IIPEJCTABISAET OIpeielIeHHON
CHCTEMBbl 3HAHUH MO JUCIHIUIMHE.
He  packpbiBatoTcs ~ IPUYMHHO-
CIIEICTBEHHbBIE CBSI3U MEXIY
ABICHUSIMU M coOblTusMu. He
NPOBOJIUTCS ~ aHanmu3.  BBIBOJBI
OTCYTCTBYIOT. OTBeTbl Ha
JOTIOJTHUTEIbHbIE BOTIPOCHI
OTCYTCTBYIOT. MMeroTcs 3aMeTHble

HapylieHusT HOPM  JIUTEepPaTypHOU

peun.
MeTanpeMeTHbIe pe3yJIbTAThI: - JeMoHcTpauusi crocobHocrel k | [Ipaktudeckue
-OBNI/ICHHE YMEHHUSIMH U HaBbIKAMU | yueOHO-TIO3HABATEIbHON U | 3aHATHS, CEeMHHAPBI
pPa3IMYHBIX BHUJOB  II03HABATEIHHOW | MPOCKTHOMU JACSITEILHOCTH Y4eOHO-TTPAKTUICCKHEC
JESTeNbHOCTH JJIi HM3y4YeHUsS pPa3HbIX | - UCIIOJIb30BaHUE pa3INYHbIX | KOH(EpPEeHIHH,
CTOPOH OKPYKAOIIEr0 €CTECTBEHHOTO | METOJIOB PEIICHHUS IMPAKTUYCCKUX | KOHKYPCHI,
MUDA; 3a/la4;- HMCMOJb30BAaHUE PA3THYHBIX | OJIUMIIUAIBI,
— TMPUMEHEHHE OCHOBHBIX METOJIOB | PECYPCOB ISt TOCTIDKEHUSI | HaOIIIoIeHe 3a
no3HaHusi  (HAONIOEHUS, HAYYHOTO | MOCTABJICHHBIX IENEH - HaBbIKAMU paboOThl B
AKCIIEPUMEHTA) TSt M3y4YeHUs | IEMOHCTpAIMs  CIIOCOOHOCTEH K | TVIOOANbHBIX,
pa3IMYHBIX CTOPOH | yueOHO-HCCIIeI0BATENbCKOM U | KOPIIOPaTHUBHBIX u
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, C | TPOSKTHOM JIEATEITHHOCTH; JIOKQJTBHBIX
KOTOPHIMH BO3HHKAeT HEOOXOIUMOCTH | - UCTIOTIb30BaHUE pa3INYHBIX | HUH()OPMAIIMOHHBIX
CTAJIKMBATBCSI B MPO(PECCHOHATBHOHN | CPEIICTB M METOJIOB MPHU PEATTU3AINN | CETSX, HAyYHBIX
cepe; CBOMX HJEH M MpaKTUYECKUX 3aaay | Ombmmorekax
— YMEHHE OIpEeNeNATh IEeNU W 3a7adydl | B mpodeccHoHaNbHOM chepe Pa3TMYHBIX
NesITeNIbHOCTH, BBIOMpaTh cpencTBa Ais | -3¢ (EeKTUBHBIN MOMCK HEOOXOIUMOM | OpraHu3anun
WX JIOCTIDKEHUS Ha MPAKTUKE, nH(pOpMALIHY; PE3YIIbTaThI
— YMEHHE WCIIOJIb30BaTh pa3IUYHbIC | -UCTIOTB30BAHUE pa3MYHBIX | HAOMIOIeHUHN 3a
HUCTOYHUKHU TUTST MOJTyYeHUs | UICTOYHUKOB MH(OpPMAINU, BKIIOYAs | EATEIbHOCTHIO
€CTECTBCHHOHAYYHOW WH(OPMAIIMK U | DJICKTPOHHBIE; oOyuaroierocs B
OLICHUBATh €€ JOCTOBEPHOCTb [UIsl | -I€MOHCTpAIlHs CIOCOOHOCTH | Mpolecce OCBOCHHUS
JOCTHKCHHS TIOCTABJICHHBIX II€JICH W | CAaMOCTOSITEIBHO HCIIOJIb30BaTh | | 00pa3oBaTeIbHOU
3azauy; KPUTHUYECKH  OIEHUBATh MPOrPaMMBbI

HE0OXO0UMYI0 HH(OPMAITHIO JIJIst

BBITIOTTHEHUS MOCTaBIIEHHBIX

y4eOHBIX 3a]1aY;

-IEMOHCTpAIUs CIIOCOOHOCTH

CaMOCTOSITEJIbHO aHAJIM3UPOBATh M

MIPEICTaBIATh HE00XO0IUMYIO

WH()OPMAIIHAIO IS BBITIOJTHCHUS

MOCTAaBIEHHBIX  y4eOHBIX  3aj]ad-

camMoaHaIn3 u KOPPEKIIHS

pe3yNbTaTOB COOCTBEHHON padoTHI,

WHTEPIPETUPOBAHUE
JINYHOCTHBIE pe3yJabTaThl | - MPOSBICHHUE TpakJaHCTBeHHOCTH, | Habmonenne 3a
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--yCTOWYUBBI HHTEPEC K HCTOPUH U
JTOCTHKEHUSIM B obnactu
€CTECTBEHHBIX HayK, YyBCTBO FOPAOCTHU
3a POCCUICKHE €CTECTBECHHBIE HAYKH;

— TOTOBHOCTb K  IPOJODKECHUIO
oOpa3oBaHwsl, MTOBBIIICHUIO
KBaTM(UKAITUN B n30paHHON

npoEeCCUOHATTBHON  IESTEILHOCTH  C
UCIIOJIb30BAHUEM 3HAHUII B 00JIaCTH
CCTCCTBCHHBIX HAYK;

— 00BEKTHBHOE OCO3HAHUE 3HAYUMOCTH
KOMHCTCHHI/If/'I B 00JIaCTH €CTECTBEHHBIX

HayK JUIsI 4YeloBeKa W O0OIIecTBa,
yYMCHHE UCIOJIL30BATh
TEXHOJIOTUYECKUE  JOCTIDKEHHSI B
o0jacTh XUMUU U OHOJOTUH IS
TTOBBIIICHUS COOCTBEHHOTO
HMHTEJUIEKTYaJTbHOTO pa3BHUTHS B
BBEIOpaHHOM pohecCHOHATTLHOM
NS TeITbHOCTH;

- YMCHHE IPOaHATH3UPOBATH
TEXHOTCHHbBIE MOCJICICTBHSI IE
OKpY’Karolel cpeapl, OBITOBOM U
MIPOU3BOJICTBEHHOMN JeSITeIbHOCTH
YeIIOBEKA;

- TOTOBHOCTB CaMOCTOSITEIILHO
n00bIBAThH HOBBIE TUTST ceost
€CTeCTBEHHOHAYYHbIE 3HAHUSA C

HCIIOJIb30BAHUEM ISl 3TOTO JIOCTYITHBIX
HCTOYHHUKOB MH(POPMALUH;

- yMeHUue YIPAaBIIATH CBOEH
M03HABATEIbHOM JeSITeIbHOCTHIO,
IIPOBOJUTD CaMOOIIEHKY  YpOBHS
COOCTBEHHOTO UHTEJUIEKTYaJIbHOT O
pa3BUTHS,

- yMeHue BBICTPAaNBaTh
KOHCTPYKTHUBHBIE B3aMMOOTHOIICHHS B
KOMaH/JIe MO pelIeHUI0 OOIMX 3aj1ad B
00JIaCTH €CTECTBO3HAHMS;

MaTPUOTU3MA;

- 3HaHUE HCTOPUHU CBOEU CTPAHBI,
JOCTHKEHUN OTEYECTBEHHBIX
YYEHBIX;

- IPOSIBJICHUE aKTUBHOMW YKU3HECHHOU
MO3UILIHH;

- JEMOHCTpalMs TOTOBHOCTU K
CaMOCTOATEIIbHOM, TBOPYECKOMN
JESATEIIHOCTH;

- CO3HATEIBHOE OTHOUICHHE K
IIPOAOIKEHUIO 00pa30BaHus
-IEMOHCTpALHS copmupo-
BaHHOCTH MHUPOBO33PEHUH,
OTBEYAIOUIETO COBPEMEHHBIM
peanusM;

= ACMOHCTpanuns HHTCpECAa K

AOCTHIKCHUCM CCTCCTBCHHBIX HAYK

JESATSILHOCTIO
oOyuatomerocs B
npoiecce OCBOCHHUS
o0pa3oBaTenbHOM
pOrpamMMbl
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