MUHUCTEPCTBO OFPA3OBAHUSI MOCKOBCKOM OBJIACTU
T'OCYJAPCTBEHHOE BIO/JKETHOE ITPO®ECCHUOHAJILHOE
OBPA3OBATEJILHOE YUYPEXJIEHUE
MOCKOBCKOM OBJIACTU
«JIVXOBULIKUI ABUAITMOHHBIN TEXHUKYM»

e e 0 ATEKCENEP YTBEPX/IEHO
DN: C=RU, S=MockoBckas obnactb,

=N L T=, , O="

R A s i npukasoM aupekropa I'BIIOY MO
MNPO®ECCUOHANBHOE o o

OBPASOBATENLHOE YUPEXTEHME «JIyxoBHIIKM aBUAITMOHHBIA TEXHUKYM)
MOCKOBCKOWU QEHACTM ”"J'IIX?(OBVILLKI/IM

CHMNGos1o0sa00zae, OT«  » 2022r. No /YP
MHH=507271415100, E=latav@mail.ru, -
G e canip Hupexrop I'BITOY MO
K [ o

Oonosane: A ABnAIOGH 8BTOPOM 3700 «JIyXOBUIIKU aBUAIIMOHHBIA TEXHUKYM»
EZ%“:”‘ZBEZ.OZM 10:26:47+03'00" AKH_IO JIOXOB

PABOYAS [TPOTPAMMA
JOIIOJIHUTEJIBHOI'O YUEGHOI'O KYPCA
«BBEJIEHUE B CIIELIUAJIBHOCTDb»

na cneyuanvnocmu CIIO
15.02.16 TexHoJiorust MAIIMHOCTPOCHUSA

PII.JIYK.01.15.02.16/01

JlyxoBuiisl, 2022



PabGouas mporpamma JOMOTHUTENRHOTO y4eOHOTO Kypca «BBepeHune B CreIMATIbHOCTEY
MpeaHa3HayeHa JUIsi OCBOCHHS OCHOBHOM MPO(eCcCCHOHATBbHON 00pa30BaTEIbHOM MPOTPAMMBI

CIIO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHus ¢ NOIYYEHHUEM CPEIHEro 00Iero oopa3oBaHus.

Pabouass mporpamma pa3paboTaHa B COOTBETCTBHM C TpeOoBaHusMu denepasbHOro

roCyapCTBEHHOTO0 00pa30BaTeIbHOrO CTaHAapTa cpenHero oodmero obpazoBanusi (OI'OC

COO0).

PACCMOTPEHO COI'ZTACOBAHA
[{uxiioBO#M KOMHCCHEH 001Ie00pa30BaATEIHLHOTO ITUKIIA U 3am. nupektopa o YP
(U3UYECKOM KYJIBTYPBI I'BIIOY MO «JlyxoBunikuit
[TpoTokon Ne « _» 20 T ABUAIMOHHBINA TEXHUKYM

0O.10. KopHueena
IIpencenarens LK C.B.3aBrsikuHa «_» 20 .
CocraBurenu:

Kotos P.H., npenogasarens Boiciieil kanudukanuonHoi kareropun [ bIIOY MO
«JIyXOBHITKHI aBUAIIMOHHBIN TEXHUKYM).

PribakoBa O.B., npenogaBarens Beicuiei kBanudukanuonHoi kateropun [ BIIOY MO
«JIyXOBHIIKUI aBUAIIMOHHBIN TEXHUKYM

Jlazytura O.B., mpenoaBareinh HHOCTPAHHOTO SI3bIKA TIEPBOI KBATU(PUKAIMOHHON KaTETOPHH
I'BIIOY MO «JIyxoBullkuii aBUallMOHHBIA TEXHUKYM)



OraasJjenue

1. TTOACHUTEIBHAS BAITMCKA ....eeieiseivtviieeeeeeeessasistbeseeeeeeesssssnsbsbnneeeeeeesssssnnssnbsseeeeeeens 4
2. Copeprxanue yueOHOro Kypca « BBeIeHHE B CIICITUATTBHOCTDY ...vvvveernvveeerivneanns 12
3. TemaTuyeckuii 11aH yueOHOro Kypca «BBeieHre B CIIELUAIIBHOCTDY .............. 20

4. MaTepuaabHO-TEXHHYECKOE 00ecIiedeHre IIPeogaBanusa yaeOHOro Kypca
3150 (1507 (Sl T30 (=) 007 0 1) 023 & (0 Yo 15> S 30



1. ITosicHUTeIbLHAS 3aNHCKA

Pabouass mporpaMMa JOMOJHUTENBHOTO yueOHOro Kypca «BBeaeHue B criennagbHOCTBHY
pazpaborana Ha ocHoBaHuu TpeboBannit ®I'OC COO s peanuzanuu 00pa3oBATEIHHOM
nporpammsbl 15.02.16 TexHOIOrHS MAIIMHOCTPOEHHUS.

Y4eOHblii Kypc «BBelneHue B CIENUATBHOCTR» BXOIUT B 00IMIC00pa30BATEIbHBINA IIHKII,
MOIIMKJIT JIOMIOJTHUTEIIbHBIC Y4eOHBIC TPEIMEThI, KYpPChl U UATACTCS HAa IEPBOM Kypce OOyUCHHSI.

IInanupyemble pe3ybTaThbl H3y4YeHUs] Y1eOHOI0 Kypca

B pe3yJibTaTeC HU3YUYCHUSA yqe6Hor0 KypcCa CTYACHT HOJIKCH C(I)OpMI/IpOBaTB CJICAYIOIUC

pE3yJIbTaThI
JInunocTHbIE!
Kon ®opmysmposka u3 ®I'OC COO Yrounennsrii JIP nis npeamera

JP 1 1) poccuiicKyl0 TIpa)kIaHCKYI HJIEHTUYHOCTb, | HyBCTBO TropAocTd 3a  CBOIO
IaTPUOTH3M, YBaXEHHME K CBOeMy Hapoay, | Ponuny
YyBCTBa OTBETCTBEHHOCTM Tiepen PoauHoM,
rOpJIOCTH 3a CBOM Kpaii, cBOr0 Poauny, mpoiuioe
U HACTOsIllEe MHOIOHALMOHAJIBLHOIO Hapoja
Poccun, yBaxkeHHe rocy1apCTBEHHBIX CHMBOJIOB
(rep0, dnar, rumH);

JP2 2) TpaKJAHCKYH MO3UIMI0 KAaK aKTHBHOTO W | TPOKAAHCKYH  HO3UIHMI0  Kak
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOLIECTBa, | aKTUBHOTO W OTBETCTBEHHOTO
OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE NpaBa M | WIeHa pPOCCHIcKoro ooOuiecTna,
0053aHHOCTH, YBaXKaIOILEro 3aKOH U | OCO3HAIOILETO CBOU
IIPABOIIOPAIOK, o0afarorero YyBCTBOM | KOHCTUTYLIMUOHHBIE  IIpaBa H
COOCTBEHHOTO JIOCTOMHCTBA, OCO3HaHHO | 00S3aHHOCTH, YBAXalOIIETO 3aKOH
IIPUHUMAIOILErO TPAJULIUOHHBIE HALIMOHAJIBHBIE | U PABOMNOPSAAOK;

u o0lIeyenoBeYECKUe TyMaHUCTHUYECKUE U
JIEMOKPAaTHYECKUE LICHHOCTH,

JIP 4 4) c(OpMHUPOBAHHOCTh MHUPOBO33peHUs, | COPMHUPOBAHHOCTh
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO | MUPOBO33DEHUS,
pa3BUTHS HAyKH M OOIIECTBEHHON IPAKTHKH, | COOTBETCTBYIOIIETO
OCHOBAaHHOTO Ha JUAJIOre KyJIbTyp, @ TaKXe | COBDEMEHHOMY YPOBHIO Pa3BUTHS
pa3nu4HBIX (GOpM OOIIECTBEHHOTO CO3HAHMUS, | €CTECTBEHHBIX HAYK
OCO3HAaHHE CBOErO0 MECTa B IOJHUKYJBTYPHOM
MUDE;

JP 5 5) copMHPOBAaHHOCTH OCHOB CaMOPa3BUTUS M | cHOPMUPOBAHHOCTD OCHOB
CaMOBOCITUTaHUS B COOTBETCTBUU C | caMOpa3BUTHS U CAMOBOCIIUTAHUS
00111eYeIOBeUECKUMH 1IEHHOCTAMU U MJeallaMH | P peIIeHUN XUMUYECKUX 3a/1ay;
IPaXJaHCKOrOo  0O0IecTBa; TOTOBHOCTb M | TOTOBHOCTh U CIOCOOHOCTH K
CIIOCOOHOCTh K CAaMOCTOSITENIbHOM, TBOPUECKOM U | CAMOCTOSITENbHOM, TBOPUECKOW U
OTBETCTBEHHOH J1€ATEIbHOCTH; OTBETCTBEHHOI JeSITEIbHOCTH

IIPY OCBOCHMH ITpeIMETa

JIP 7 7) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHHUKAMH, | HABBIKM  COTPYAHHYECTBA  CO
JETbMH MJIQJIIETO0 BO3pacTa, B3POCIBIMH B | CBEPCTHUKAMM, B3pPOCIBIMH B
00pa3oBaTeNbHOM,  OOIIECTBEHHO  TOJIE3HOH, | 00pa3oBaTeIbHOM, y4eOHo-
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y4eOHO-UCCIIEeI0BATEIbCKOM,
JPYTUX BHJAX JICATEIbHOCTH;

MPOEKTHOU U

HUCCJIENOBATEILCKON U
BHUOAX IEATEIbHOCTH

OPYTUX

JIP 9 9) rOTOBHOCTD M CIIOCOOHOCTH K 00pa30BaHUIO, B | TOTOBHOCTh M CIIOCOOHOCTH K
TOM 4HCJIe caMOo00pa30BaHUIO, HA MPOTSHKEHUU | OOpa3oBaHWIO, B TOM  YHCIE
BCEH JKM3HM;, CO3HATEIBHOE OTHOILIEHHE K | CaMO0Opa30BaHUIO
HETPEPHIBHOMY OOpa30BaHHUIO KaK YCIIOBHIO
yCIenTHou npodeccuoHaaIbHOM U 00IIECTBEHHON
JIeSITEJIbHOCTH;

JIP 11 1)npuasTHE ®W  peadu3alMi0  IICHHOCTEH | IPHHAITHE u peanuzanuo
300poBOrO M Oe3omacHOro obpasa JKW3HH, | IIEHHOCTEH 3JI0pOBOTO u
MOTPeOHOCTH B ¢duzmveckom | 6ezomacHoro  oOpasza  KHM3HH,
CaMOCOBEPILIEHCTBOBaHUH, 3aHATUSAX | HENPUATHE BPEIHBIX IPUBBIYCK:
CHOPTUBHO-03J0POBUTEILHON  AESITEIBbHOCTBIO, | KypeHHUS, ynotpebaeHus
HENPUATHE BPEIHBIX MPHUBBIYCK: KYPEHUS, | AIKOTOJIS, HAPKOTHKOB;
ynoTpebIeHHs aJIKOrojisi, HAPKOTHKOB,;

JIP 13 13) oco3nanHbIil BEIOOp Oyayei mpodeccuu u | OCO3HaHHBIA ~ BeIOOp — Oymymieit
BO3MOXXHOCTEHl ~ pealM3allud  COOCTBEHHBIX | IPOECCUd U BO3MOXKHOCTEH
JKU3HEHHBIX TUTAHOB; OTHOIIICHUE K | peau3anuu COOCTBEHHBIX
npodeccuoHanbHOM JESITEIIbHOCTH KaK | )KU3HEHHBIX I1JIAHOB;
BO3MOXXHOCTH y4YacTUsi B PEIICHUU JINYHBIX,
0OLIECTBEHHBIX, roCy/1apCTBEHHBIX,

00IeHAMOHAIBHBIX IPO0JIEM;




MeTanp €IMCTHBIC.

Kon ®opmyanposka u3 ®I'ocC COO AanTHpPOBaHHBIC MeTaNpeAMeTHbIe YHusepcanbHble yueOHbIe aeiictBus (YY)
pe3yabTaThl
MII1 | 1) ymeHHe caMOCTOSITEJNIBHO OIPEAENsATh | yMEHHE CaMOCTOSITENbHO omnpeaenats uenu | [lo3HaBaTeabHbIe:
LEJIHU JEATEIIBHOCTH U COCTaBIIATH IUIAHBI | AEATEIBHOCTU u COCTaBIIATh IUUTaHbI
JEATCIIbHOCTH; CaMOCTOSTEJIBHO | ACITECIBHOCTH, CaMOCTOSITEIIFHO | CAMOCTOSATENIbHO ~ BBIOMpaTh  CIOCOO  pelIeHHs
OCYILECTBIIAT, KOHTPOJIUPOBATh U | OCYILECTBIIATD, KOHTPOJIUPOBATh u | y4eOHOM 3a1aun (CPaBHHBATH HECKONBKO BAapHAHTOB
KOpPpPEKTHPOBATH JIESITEIIbHOCTD; | KOPPEKTUPOBATL AEATEIBHOCTD; MCII0Ib30BaTh | PCLICHUA, BBIOMpATh  Haubosee TMOAXOMAMMA €
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPChl | BCE BO3MOXKHBIE PeCypchl Ul JOCTHKEHMs | YICTOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTECPHCB);
JUISL TOCTMIKEHUS ITOCTABJIEHHBIX LEJEH M | MOCTABIEHHBIX ILEJIEW W peaau3alyy IIJIaHOB
pealiM3allMd  IJAHOB  JI€ATEIBHOCTH; | JESATEIBHOCTH; BLIOUpATH yCHEIHbIE | PeryasiTuBHbBIE:
BbIOMpaTh  yCHEIIHbIE  CTPaTerMud B | CTPATErHH B Pa3IMYHbIX CUTYaLUAX
pa3IMYHbIX CUTYyaLUsX; CaMOCTOSITENIBHO  COCTaBJIATh AJITOPUTM  PELICHUS
3a/1a4M (WM €ro 4acTh), BBIOMpATh CIOCOO peleHus
yueOHO 3ajjaun ¢ y4eTOM HMEIOIUXCS PEeCypcoB M
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBaTh
IIpearaéMble BApUaHTBI PEILICHUM;
COCTaBJIATh IJIAaH JAEeWCTBUM (MJIaH peanu3anuu
HaMEUEHHOI'0 aJIFOPUTMA PELIeHHUs), KOPPEKTUPOBATh
NPEIJIOKEHHBIM  QITOPUTM € Y4YETOM IIOJTY4YEHUs
HOBBIX 3HAaHUI 00 N3yuyaeMoOM OOBEKTE.
MII2 | 2) yMmMeHHE NpPOAYKTUBHO OOMIATHCS U | yMEHHE IIPOTYKTHUBHO 00IIaThCs n | KommyHuKkaTHBHBIE:
B3alMMOJICICTBOBATE B MpoIecce | B3aMMOJICUCTBOBATh B MPOILIECCE COBMECTHOM
COBMECTHOM JEATEIIbHOCTH, YYMTBIBATh | ACATEIBHOCTH, YYHMTHIBATh IO3HUIMU JApyrux | MIOHUMaTh HaMCPpCHMSI ApYyrux, NpOABJIATH
MO3UIIUN Jpyrux YYaCTHUKOB | YYaCTHUKOB JCIATEIbHOCTH, 3¢ PexTuBHO | YBAKHUTECILHOC OTHOIICHHE K cobeceHUKy | B
NeSITeIbHOCTH, A(PQPEKTHUBHO pa3pemaTh | pa3pemarb KOHQINKTHI, KOPPEKTHOH dopme $hopmynupoBath CBOH
KOH()JIUKTHI, BO3paKCHUSA,




B Xonme auasora u (WIM) JUCKYCCHU 3a]1aBaTh
BONPOCHI IO CYIIECTBY O0OCYXIaeMOW TeMbl |
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PEUICHUE 3a1a9n
Y TIOJIZIepKaHUe 0arokenaTeIbHOCTH OOIICHUS;

MyOJIUYHO MPECTABIATH PE3YJIbTaThl BBIIOIHEHHOTO
omnbITa (IKCIIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA)

MII 3

3) BlajeHHE HaBBIKAMU IIO3HABATEJIBHOM,
y4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOM

JIeATEIbHOCTH, HaBBIKAMH  Pa3peIieHUs
mpo0JieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSATEIbHOMY ~ TIOMCKY  METOJIOB
peleHus MPaKTUYCCKUX 3aj1ad,
NPUMEHEHHIO  Pa3lUYHBIX  METOJIOB
MMO3HAHUS,

BJIaJICHNE HABBIKAMH TI03HABATEIILHOH, YyueOHO-
HCCIIeA0BATEIbCKOM JIeSITEILHOCTH,
CIIOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUS
MPaKTUYECKHUX 3a/1a4

Ilo3HaBaTeabHBIE:

BBISBIATH  ACPUIMTEI  WHPOPMAIMU,  JAHHBIX,
HEOOXOIUMBIX ISl pEIISHUs TTOCTaBICHHOW 3a1a4H;

BBIABJIATE  MIPUYMHHO-CIICACTBCHHBLIC
HU3yUCHUU SIBJICHUH U IMpoHIeCCOB;

CBSA3U IIpU

ACJIaTb BBIBOJBI C UCIIOJB30BAHUEM JACAYKTUBHBIX U
HMHAYKTHBHBIX YMOSaKHIO‘leHI/Iﬁ, YMO3aKHIOquHﬁ 10

aHAJIOTHUH, dbopmynHupoBaTh TUIIOTE3BI 0
B3aUMOCBS3SX;
CaMOCTOSITENIFHO ~ BBIOMpaTh  crnoco0  peleHus

yueOHOI 3a7aun (CpaBHUBATh HECKOJBKO BapUAaHTOB
pelleHus, BBIOMpATh HaWOOJCe TOAXOMSIIIUNA C
y4eTOM CaMOCTOSATEIbHO BbIICJICHHBIX KPUTEPHEB);

UCIOJNb30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKHIM
MHCTPYMEHT TMO3HaHus; (OpMYJIMPOBATh BOIPOCHI,
buKcupylomue paspelB  MEXIy pEaJbHBIM |
KeNnaTeJIbHbIM COCTOSHUEM CHUTyalluH, OOBEeKTa,
CaMOCTOSITENIPHO yCTAHABJINBATh HCKOMOE U JJaHHOE;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (opMy
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npejacTaBieHus WHGOPMAllMu W WIUIIOCTPUPOBATH
peliaeMble  3aJlayd  HECIOXHBIMU  CXEMaMH,
auarpammamu, HHOM rpadukoil U uX KOMOMHAIMSIMUY;

3¢ PEeKTHBHO
nHpopMmaInio

3aliOMMHaTb W CHUCTCMATHU3UPOBATH

PeryasitTuBHbie:

BBISIBJIATH NPOOJIEMBI ISl PELIEHUS B KU3HEHHBIX U
y4€OHBIX CUTyalUsX;

CaMOCTOSATENIFHO COCTaBJIATh AJITOPUTM  PEIICHHS
3aaun (MM €r0 YacTh), BRIOMPATh CIIOCOO perIeHHs
y4eOHOH 3aJjaul C y4eTOM HMEIOIINXCS PECypcoB H
COOCTBEHHBIX ~ BO3MOYKHOCTEH, apryMEHTHUPOBATh
npeaaraeMble BapUaHThl PEIICHHI;

COCTaBNIATh IJIAaH JAEWCTBUM (MJIaH peanu3anuu
HaMEUEHHOI'0 aJIFOPUTMA PELIeHHUs), KOPPEKTUPOBATh
NPEMJIOKEHHBIM  QITOPUTM € Y4YE€TOM IIOJY4YEHHUs
HOBBIX 3HaHUI 00 N3yuyaeMoOM OOBEKTE.

MII 7

7) yMEHHE CaMOCTOSITEIbHO OIEHWBATH U

NPUHUMATh  PELIEHUs, OMNpeAeIAIoIIne
CTPAaTErul0  TMOBEICHUSA, C  Y4YETOM
TPaKTaHCKUX n HPaBCTBEHHBIX
IICHHOCTCIA;

YMCHUC CaMOCTOATCIIbHO OLICHUBATh u
NIpUHHUMATDH peuicHus, OIIpCACIIAOIINC
CTPAaTCTUIO MOBCACHUSA, C YUCTOM I'PAXKIAHCKHUX
1 HPaBCTBCHHBIX I_IeHHOCTeI‘/JI;

Ilo3naBaTeabHLIC:

TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSATEIbHOM
MH(}OPMaLIMOHHO-TIO3HABATENBbHOM J1eATENbHOCTH,
BKJIIOYAsl yMEHHE OPUEHTUPOBATHCS B PA3JINYHBIX
MCTOYHUKAX MH(OPMAINH, KPUTUUECKH OLICHUBATh U
MHTEPIPETUPOBATE HHPOPMALIUIO, TOJIy4aeMyIo U3
Pa3JIMYHBbIX UCTOYHUKOB




PerJ'IHTI/IBHLIe:

BBISIBJIATH MPOOJIEMBI ISl PEIICHUS B KM3HCHHBIX U
y4eOHBIX CUTyaIUsX;

(¢hopMUpOBaHHE HABBIKOB YYacTUS B Pa3JIMYHBIX

BHUJIAX JeSATEIBHOCTH, MO/ICITUPYFOLIHX
poheCCUOHATBHYIO TOJITOTOBKY
KoMMmyHHKaTHBHBIE:
MII 8 | 8) BiageHHE SI3BIKOBBIMU CPEICTBAMHU - | BIIAJICHUE SA3BIKOBBIMU CPEICTBAMU - YMEHHE
yYMEHHE SICHO, JIOTHYHO U TOYHO HM3JIarath | sCHO, JIOTHYHO W TOYHO HM3JIaraTh CBOK TOYKY | TOTOBHOCTB y4eOHOro COTpYAHUYECTBA c
CBOIO TOYKY 3pCHHA, HCIIOJIB30BATh | 3pC€HUA, HWCIIOJb30BATh aJICKBATHBIC A3BIKOBBIC | MPEIIOAABATCIIAMHA n CBCPCTHUKaAMU C uc-
aJIeKBAaTHBIC S3bIKOBBIC CPE/ICTBA,; CpencTBa; MOJIb30BaHHEM CICIHATbHBIX CPEICTB U METOJOB
I[BI/IFaTeJIBHOﬁ AKTUBHOCTHU
MII9 | 9) BnaneHue HaBBIKAMHU IIO3HABATEIBHON | BIaJcHUE HaBBIKAMH no3HaBareNnbHOU | PeryjasiTuBHbIE:

pedraexcuu Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM M MBICIUTEIBHBIX TPOIECCOB,
WX PE3yJbTaTOB M OCHOBAHWH, TPaHMUII
CBOEr0 3HAHUSI W HE3HAHUs, HOBBIX
MO3HABATENIBHBIX 3a/lad M CPENCTB MX
JIOCTHKCHHUSL.

pedekcum Kak OCO3HAHHS COBEPIIAEMBIX
JIEUCTBUHA W MBICIUTEIBHBIX MPOLECCOB, HX
pe3yJIbTaTOB U OCHOBAaHMIA

BJIAJIETh CIIOCOOAMHU CaMOKOHTPOJIS, CAMOMAaTHBALIH
U pedriekcuu;

OLICHUBATh
YCJIOBUSM.

COOTBETCTBUE pe3yJibTaTa LU H




IIpeamerHble:

Ha ©0azoBoM ypoBHE TpeOOBaHHS K IpEIMETHBIM pe3ylbTaTaM OCBOCHHs 0a30BOro Kypca
JIOJKHBI OTPaXKaTh:

IIP 1) chopMUpOBaHHOCTH MPENCTaBIEHUI O MECTe XMMHMHU B COBPEMEHHON Hay4dHOMH
KapTUHE MHpa; MMOHMMaHHE pOJIM XUMHH B (OPMUPOBAHMM KpPYro3opa M (PYHKIHMOHAIbHON
IPAMOTHOCTH Y€JIOBEKA IS PEIICHUS IIPAKTUYCCKUX 3a/1a4;

I1P 2) BJIAICHUC OCHOBOIIOJIAraromiuMu XUMHUYCCKUMU IMOHATHUAMU, TCOPUAMHU, 3aKOHAMH 1
3aKOHOMCPHOCTAMU; YBECPCHHOC ITOJIb30BAHUC XUMHYECKOMN TepMHHOHOFI/ICﬁ u CHMBOHHKOﬁ;

I1P 3) BJIAICHUC OCHOBHBIMHU MCTOAAMU HAYYHOI'O IMO3HAHUS, WCIIOJIB3YEMbIMU B XUMUH:
Ha6J'IIO,Z[eHI/I€, OIMMCAHUC, H3MCPCHUC, OKCICPUMCHT, YMCHHUC 06pa6aTBIBaTB, O0OBICHATH
PE3YJbTAThI IPOBCACHHBIX ONBITOB W JCJAaTh BbIBOAbLI; TOTOBHOCTH U CIIOCOOHOCTD IPHUMCHATDH
MCTOJbI MO3HAHUS ITPU PCHICHUHN MTPAKTUYCCKUX 3aa4;

[1P 4) chopmMupOoBaHHOCTH YMEHHUS JaBaTh KOJUYECTBEHHbIE OLIEHKU U MPOBOJIUTH PACUEThI
0 XUMUYECKUM (OopMyJIaM U YPaBHEHUSIM;

[P 5) BnageHue mpaBwiIaMH TEXHUKHA O€30MACHOCTH MPH HCIOIB30BAHUM XUMHYECKUX
BELIECTB;

I[P 6) cdhopmupoBaHHOCTH COOCTBEHHOW MO3WIMUA TIO OTHONIEHUIO K XHUMHYECKOM
uH(bOpMaIInK, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB,

[IP 7) nmns oOyuaromuxcs ¢ OTrPaHMYCHHBIMA BO3MOKHOCTSIMH 3JI0POBBSI OBJIAJICHHE
OCHOBHBIMH JIOCTYITHBIMU METOJAMHU HAYYHOI'O IIO3HAHUS;

I[P 8) mmst ciemblXx W CIIA0OBUIANINX OOYYAIOIIMXCA OBJIAJIEHUE MpaBUJIaMHU 3aricH
XUMHYECKHX (OPMYyJ C HCHOIB30BAaHUEM pelbeHO-TOUCYHOH CHUCTeMbl OOo3HaueHuiu JI.
bpaiins.

- YMCHUC IJIAaHUPOBATh U OCYLICCTBJIATH HNPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD,

- CIIOCOOHOCTH NpE3CHTOBATL ANOCTHUIHYTBIC PE3YJIbTAThl, BKIIIOYAsA YMCHUC OIPCACIIATH

IIPUOPUTETHI LIEJIEH C yYETOM LIEHHOCTEN U )KU3HEHHBIX IIJIAHOB;

- CaMOCTOATCIBbHO PCaAIM30BbIBATE, KOHTPOJIHMPOBATH MW OCYHIECTBIATH KOPPEKIUIO CBOCH

JACATCIIbBHOCTH HAa OCHOBC IPCABAPUTCIIBHOI'O IIJIAHUPOBAHUAA,

- CIIOCOOHOCTH HCITOJIb30BaTh AOCTYIHBIC PECYPChI I OOCTUIKCHUS Heﬂeﬁ; OCYHICCTBJIATDH

BbIOOP KOHCTPYKTHUBHBIX CTPATETHil B TPYIHBIX CUTYalUsX;
-[10JTy4€HHE MPEICTABICHHs 00 00IIIE JTIOTMYECKMX METO/IaX U HAy4HBIX MOAX0/1aX;

- OJIYUCHHUC MMPECACTABJIICHHUA O IPOUCAYPEC 3alIUThl MHAUBUAYAJIBHOT'O IIPOCKTA.
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KOHTpOJ'II) M OLICHKA PE3YyJIbTATOB OCBOCHUA NPECAMECTA OCYIICCTBIIACTCA MMPCIIOAABATCIICEM

B IIpoliecce MPOBEJCHUS MPAaKTHUYECKUX 3aHATUH, B (OpMe YCTHOIO U MHUCHMEHHOTO OIpoca,

BBITIOJIHCHUS CTYACHTAMHU HWHAUWBHUAYAJIBHOI'O IIPOCKTA. TCKYH_II/Iﬁ KOHTPOJIb HTPOBOAUTCA B

npezenax yueOHOTO BpEMEHHM, Ha JII0OOM M3 BUAOB YUeOHBIX 3aHATUN. DUKcaAIysl pe3yIbTaToB

TEKYIIETO KOHTPOJIA YCIICBAEMOCTH CTYACHTOB OCYIICCTBIACTCA 110 MATHOAJIIEHOM CHCTEME.

[IpomexyTounas arrectanusi Mo ydeOHOMY Kypcy «BBeieHHe B CHEIUAIBHOCTH)

npexycMoTpena B opme nuddhepeHIMPOBAaHHOTO 3a4eTa.

CTpyKTypa 10NOJHUTEIBHOI0 Y4e0OHOr0 Kypca:

Nunexc HanmenoBanue O0BeM Bcero yueOHbIX 3aHITHIT
obpasoBarenbHOl | Teopernueckoe | JlabopatopHbie
Harpy3KH oOydeHue Y TIPaKTHYECKUE
3aHATUS
BBenenue B
IYK.01 o 198 118 80
CHeNHAJIbHOCTh
OcHOBBI e
JVK.01.01 | mpodeccrnonanmpHOM 8 8
PEeyCMOTPEHO
JESITEIbHOCTH
EcrecTBeHHOHay4YHBIE
WCHUTLIAHBI B
JIVK.01.02 | 2 . 156 106 50
npodecCuoHaTbHON
JeSITEIbHOCTH
OCHOBBI IPOEKTHOU
JAYK.01.03 | nesrenbHOCTH/OCHOBBI 34 4 30
YepUCHUS

11




2. Conep:xkanue yueOHOro Kypca «BeegeHue B cieniajibHOCTb)

JAVK.01.01  OcHoBbI TpodeCCHOHATIBHOMN ACSITEIBHOCTH

Tema 1
OcHoBHasi npogeccuoHaIbHasE 00pa3oBaTe/ibHAsA NPOrpaMMa 1o CenuaJIbHOCTH
OcHoBHas npodeccroHanbHass 00pa3oBaTebHAS IPOrpPaMMa MO CIIEUATHHOCTH

Tema 2
XapakrepucTHKa NPO(PecCHOHATLHON 1eATeJbHOCTH BBINIYCKHUKA
XapakTepHucTuKka npo(ecCuoHanbHOM NesITeIbHOCTH BbIITYCKHUKA

Tema 3
HcTopus pa3zBuTHs CIeNHAJIbHOCTH
Hcropust pa3BUTHS ClIEHUATBHOCTH

Tema 4
I[lepcnekTHBHBIC HANIPABJICHUS PA3BUTHS CIENMATbHOCTH
[lepcnekTHBHBIE HANPABICHUS PA3BUTHUS CIIEHUATIBHOCTH

JAVK.01.02  EcrecTBeHHOHAay4YHbIE JUCUHUILIMHBI B TPO(HECCUOHANBHON NeATeIbHOCTH

Beeaenne
HayuHble MeTOabI TO3HAHUS BELIECTB U XUMHMUYECKUX siBIeHuH. Ponb skcnepuMeHTa u
TEOpUU B XUMHUU. MOAEIMpOBaHNE XMMHUUYECKUX IPOLIECCOB. 3HAUEHWE XMUMHUU IIPU OCBOECHUU
npodeccuit CIIO u cnemmansHocTelr CIIO TexHHueckoro mnpodmwis NpodecCHOHATHLHOIO
o0Opa3oBaHusl.

1. O0mas 1 HeopraHu4veckasi XUuMHs

1.1. OcHOBHbIE MOHATHSA M 3aKOHBI XUMHU

OcHoBHBIE TOHATHUA XUMHHU. BemectBo. ATom. Monekyna. XUMHUYECKUU 3JIEMEHT.
Amnotponus. Ilpocteie u cioxHble BemiecTBa. KauecTBEHHBIM W KOJNUYECTBEHHBIH COCTaB
BelecTB. XUMHUECKHe 3HaKU U (hopmyibl. OTHOCUTENbHBIE ATOMHASI M MOJIEKYJIIpHAs MacChI.
KonuuectBo BemectBa. OCHOBHBIE 3aKOHBI XUMHH. CTeXuoMeTpusi. 3aKOH COXPAHEHHUS] MacChl
BEILIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTajpo u
CJeACTBUS U3 Hero. PacueTHble 3a/1aun HAa HaXOXKJIEHHE OTHOCUTEIIbHOW MOJIEKYJIIPHON Macchl,
ONpeJIeTIEHUE MACCOBOM 10IM XUMHUECKUX 3JIEMEHTOB B CII0KHOM BEILIECTBE.
Jemoncmpayuu: Mojenn aTtoMOB XHUMHYECKUX 3JIEMEHTOB. Mojienu MOJIeKyJl MPOCTHIX M
CIIOKHBIX BemiecTB (mapocTtepkHeBble W Ctroapra—Dbpurneba). Kosmekiuss mpocTeix U
CJIOKHBIX BellecTB. HekoTopeie BemiecTBa KoJMuecTBOM 1 Mosib. Mojenbs MOJISIpHOTO o0beMa
ra3oB. Amorponus ¢pocdopa, KHCIOpoaa, 0JI0BA.
Ilpakmuueckoe 3anamue: Pemenue 3a1a4 Ha 3aKOHBI XUMHH.

1.2. llepnoanueckuii 3axon u [lepuoanyeckas cucreMa XUMHYECKHX
3jiemeHTOB JI. 1. MenaesieeBa M CTpoeHHE aToOMA
[lepuonnueckuit 3akon JI. M. MenneneeBa. Otkpeitue JI. WM. MeHaeneeBbim
[Tepuoanueckoro 3akona. [lepmommueckuii 3akoH B QopmynupoBke J[. U. Menzaeneesa.
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[lepmonnueckass Tabnuia XUMHUYECKMX OJEMEHTOB — rpaduyeckoe OToOpakeHue
nepruoandeckoro 3akoHa. CTpyKTypa MepruoOIUYECKON TaOJIHIIBI: TTEPUOIbI (MaJIble M OOJBIIHE),
rpynmsl (rnaBHas u nmobouynas). Ctpoenue atoma u [lepuognmueckuii 3axon J[. M. Menzaeneena.
ATOM — cnokHas yacTtuia. Sapo (IpOTOHBI U HEUTPOHBI) U DIEKTPOHHAS 000704YKa. M30TOMBLI.
CtpoeHre »5>IeKTPOHHBIX OOOJIOYEK aTOMOB JJIEMEHTOB MallbiX NepuoaoB. OcoOeHHOCTH
CTPOCHHUSI DJIEKTPOHHBIX O00O0JI0OYEK aTOMOB 3JIEMEHTOB OOJBIIUX MNEPUOJIOB (IMEPEXOAHBIX
snemeHToB). llonste 00 opOutansax. s-, p- U d-opOutamu. DJIEKTPOHHBIE KOH(UTrypanuu
aTOMOB XHMHMYeCKUX »3JeMeHTOB. CoBpeMmeHHas ¢opmynupoBka [leproanyeckoro 3akoHa.
3nauenue [lepuoanueckoro 3akona u [lepuonnueckoi cucreMbl Xumuueckux snementoB /. .
MeHnpeneeBa A pa3BUTHS HAYKH U TOHUMAHHUS XUMHUYECKON KapTHHBI MUPA.

Jemoncmpayuu: Paznuanasie popmel [leproaudeckoid CUCTEMBI XUMUYECKUX dieMeHTOB J]. .
MenneneeBa. [lunamuyeckue TaOmuIbpl s MojenupoBaHus Ilepronndeckoil CHUCTEMBI.
DJeKTpu3anys Tel U UX B3auMOJIeHCTBHE.

Jlabopamopnuwtii onstm: MonenupoBanue noctpoenus [lepuonandeckoil TaOIHIBI XUMHYECKHX
DIIEMEHTOB.

Ilpakmuueckoe 3anamue: CTpoeHue aToma.

1.3. CTtpoenmne BemecTBa

Honnas xumuyeckass cBsizb. KaTtuonbl, uMx oOpa3oBaHuHe W3 aTOMOB B pe3yJbTare
npolecca OKHUCIEHHs. AHHOHBI, HMX OOpa3oBaHME U3 aTOMOB B pe3yJbTare Ipolecca
BOCCTaHOBJEHMs. JOHHas CBs3p Kak CBA3b MEXJIy KaTHOHAMM M aHMOHAaMU 3a CUeT
AIIEKTPOCTATUYECKOro mputTskeHus. Knaccudukanus HOHOB: 1O cocTaBy, 3HAKy 3apsia,
HAJIMYMIO TUApAaTHOU 000nouku. MoHHBbIe KpucTasuMyeckue pemietkd. CBOWMCTBa BELIECTB C
VMOHHBIM THUIIOM KpPHUCTaUIMYECKOM pemieTku. KoBajlleHTHas Xumuueckas CBsA3b. MexaHU3M
o0Opa3oBaHUs KOBAJICHTHOMU CBS3U (oOMeHHBIH u JIOHOPHO-aKIENTOPHBIN).
ONeKTpoOTpULATENIbHOCTh. KoOBalleHTHbIE MOJspHAas M HemoispHas cBs3u. KpaTHocTh
KOBAJEHTHOM CBsI3U. MOJEKyJsIpHbIE M aTOMHbIE KpHcTaulnueckue pemietku. CBoicTBa
BEUIECTB C MOJEKYJSPHbIMU U aTOMHBIMH KPUCTAJUIMUECKMMM pelnieTkamu. Meramnndeckas
CBA3b. Merauinyeckass KpUCTAJUIMUECKAsl pelieTka M METauIMYecKas XUMHUYecKasl CBS3b.
®u3nuecKkue CBOWCTBA METAUIOB. ATrperatHbleé COCTOSHHS BEHIECTB M BOJOPOJHASI CBS3b.
TBepnoe, xuakoe u razoo0pa3zHoe cOCTOsSHMSA BemiecTB. Ilepexon BemecTBa M3 OJHOTO
arperaTHoro coctosiHus B Apyroe. Bomopoanas cBs3b. Uuctelie BemecTBa U cmecu. [lonstue o
cMecH BellecTB. ['oMoreHHble U rereporenHble cmecu. CoctaB cMmeceil: o0beMHasi U MaccoBast
JIOJII KOMIIOHEHTOB CMECH, MaccoBas oyt npuMmecedd. JlucnepcHele cuctemsl. IlonsTue o
mucnepcHoit cucreme. JlucnepcHas dasza u nucnepcuonHast cpefa. Kiaccudukanus qucnepcHbIx
cucreM. [ToHsiTHE O KOJIIOUJIHBIX CUCTEMAX.
Jlemoncmpayuu: Mopenb KpUCTAIITUYECKON peIeTKH XJIopuaa HaTpus. OOpasiibl MUHEPAJIOB C
MOHHOM KPUCTAJUIMYECKON PEIIeTKOM: KalblUTa, ranura. Moaenm KpUCTaUIMYECKUX PEeIeTOK
«CyXOTo JIba» (WIu Homa), anmasa, rpadura (wim kBapia). [IpuGopsl Ha KHIKUX KpHUCTaJIaxX.
OO0pa3ipl pa3nuYHbIX JTUCIEPCHBIX CUCTEM: SMYJBCHH, CyCleH3UH, a3po30el, rejaei u 307ei.
Koarynsus. Cunepesuc. Ipdext Tunmans.
Jlabopamopnute onvimoi: IIpuroroBneHue cycrneH3nu kapOoHaTa Kaiublus B Boje. [lomyuenue
AMYJIBCUU MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMM JUCIEPCHBIX CUCTEM.
Ilpakmuueckoe 3anamue: Buabl XMuMHYEeCKOM CBSA3H.

1.4. Boga. PacTBopbl. DJIeKTPOJIUTHYECKAS TUCCONMAIUS
Bonma. PactBopel. PactBopenue. Boma kak pactBoputTenb. PacTBOpMMOCTH BEIIECTB.
HacpiiienHble, HEHAChIIEHHBIE, MEPECHIIIEHHbIE PACTBOPBL. 3aBUCHMOCTb PACTBOPHUMOCTHU
ra3oB, JKUAKOCTEH M TBEpAbIX BEUIECTB OT pa3lIMyHBIX (QakTopoB. MaccoBass noms
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PacTBOPEHHOT'O0 BEUIECTBA. DJIEKTPOIUTHYECKAS TUCCOLUALUSA. DIIEKTPOIUTHI U HEIJIEKTPOUTHI.
ONEeKTpoNuTHYECKass Jauccounanus. MexaHu3Mbl SJIEKTPOJMTHYECKOM JUCCOLMAlUU  JUIs
BEILECTB C Pa3JIMYHBIMU TUIIAMHA XUMHYECKON CBA3U. ['MapaTupoBaHHbIE N HETUIPATUPOBAHHBIE
nonbl. CTeneHb SIEKTPOJIUTHUYECKON muccouuanuu. CuinpHble W Ccial0ble AIIEKTPOIUTHL
OCHOBHBIE TIOJIOKEHUSI TEOPUHU IIEKTPOJIUTUUECKON Aucconranuu. Kucinorsl, OCHOBaHMS U CONU
KaK 3JIEKTPOJIUTHL.

Jlemoncmpayuu: PactBopuMocTh BemiecTB B Boje. CoOupaHue ra3oB METOJOM BBITECHEHHS
Bo/bl. PacTBOpeHue B BOJIe CEpHOM KUCIOTHI U cojeil aMMoHwusl. OOpa3ibl KPUCTAUIOTUIPATOB.
N3rorosiieHne runcoBoi NoBs3KkH. VcnbITaHuE paCTBOPOB 3JIEKTPOJIUTOB U HEDJIEKTPOJIUTOB HA
npeAMET JAMCCOLUUALNUA. 3aBUCUMOCTb CTETEHH SJIEKTPOJIUTHUYECKOM IHCCOLMALNU YKCYCHOM
KHUCIIOTHI OT pa30aBiieHUs] pacTBopa. JIBM)KEHHE OKPAIICHHBIX MOHOB B JJIEKTPUYECKOM IIOJIC.
[TpuroTroBneHe )KECTKON BOJIBI I YCTPAaHEHHE €€ XecTKOCTH. MoruThl. OOpa3ibl MUHEPATBHBIX
BOJ pa3JIMYHOTO Ha3HAUYCHHUS.

Ilpakmuueckoe 3anamue: IlpurotoBieHue pacTBOpa 3aJaHHOM KOHIIEHTpauuu. Peakiuu
HOHHOTO OOMEHa.

1.5. Knaccnpukanus HeopraHmyecKuX coeJMHEHUI U X CBOICTBA

Kucnots! u ux cBoiictBa. KHCIOTBI Kak MEKTPONUTHI, UX KIacCU(PUKAIMS MO Pa3IUYHBIM
Ipu3HaKaM. XMMHUYECKHE CBOMCTBA KHUCIOT B CBETE TEOPUU DJIEKTPOJUTHYECKON JHUCCOLMALINH.
Oco0eHHOCTH B3aMMOIECHCTBHSI KOHLIEHTPUPOBAHHON CEpHOW M a30THOM KUCIIOT ¢ METaJlJIaMH.
OcHOBHBIE CcHOCOOBI MOMy4YeHHs KUCHOTHl. OcHOBaHMA W MX cBoicTBa. OCHOBaHHUS Kak
AIIEKTPONIUTHI, WX KiIaccuUKalus 1O pPa3IUYHbIM MpH3HAKaM. XUMHUYECKHE CBOWCTBA
OCHOBaHUM B CBETE TEOPUU DJIEKTPOJUTHUECKON AMcconManyy. Pa3nokeHne HEpacTBOPUMBIX B
BOJIe OcHOBaHUH. OCHOBHBIE crIOCOOBI MoiyyeHus ocHoBaHUU. Conu U ux cBoicTBa. Conu Kak
anekTpoduThl. Colld cpeHue, KUCIble M OCHOBHBIE. XMMUYECKHE CBOICTBA COJIEM B CBETE
TEOpUHU DJIEKTPOJIUTHUECKON aucconuanuu. CrocoObl mosydeHus cosied. 'maponus cosei.
Oxcunel m ux cBoicTBa. CoseoOpasyrone W HecoleoOpasyrommue OKcuabsl. OCHOBHBIC,
amM(oOTepHbIe U KUCIIOTHBIE OKCHJBL. 3aBUCUMOCTh XapaKTepa OKCH/a OT CTENEHH OKHCIICHUS
00pa3ymoliero ero Metawia. XuMA4YECKHe CBOMCTBa OKCHAOB. [lomyueHnue okcuoB.
Jemoncmpayuu: B3auMoneicTBue a30THOM M KOHLEHTPUPOBAHHOW CEPHOM KHCIOT C
metannamu. ['openune ¢docdopa u pacTBopeHHe MNpoayKTa ropeHuss B Boje. [lomyuenue u
cBoricTBa ampoTepHoro ruapokcuaa. Heobpatumeiii ruaponn3 kapouga kaubimst. OOpaTuMbIid
TUAPOJIU3 COJIeH Pa3IMYHOro TUMA.
Jlabopamopnvie onvimpl: VicribiTaHue pacTBOPOB KHUCIOT HHAMKaTopamu. B3aumoneiictBue
METaJUIOB C KHUCJIOTaMH. B3anmoelcTBHE KHCIOT C OKCHJAMHM METauioB. B3ammopeicTBue
KHCJIOT ¢ OCHOBaHUAMH. B3aumopeiicTBue KUCIOT ¢ coisiMU. VcnbITaHne pacTBOpPOB ILIeIoUYen
MHAUKaTopamu. B3aumoneiicTBue menoydei ¢ consimMu. PaszinoxkeHne HepacTBOPUMBIX OCHOBAHMM.
B3aumoneiictBue cosneit ¢ metamuiamu. Bzanmoaeiictsue coneit apyr ¢ apyrom. ['maponus coneit
pa3IMYHOro THUMA.
Ilpakmuueckoe 3anamue: I eHeTHUECKas CBA3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COEIMHEHUN

1.6. XuMun4yeckue peakuuu

Knaccudukanus xumudeckux peakiuii. Peakiiun coeinHeHus, pa3ioKeHus, 3aMelIeHus,
oOmena. Karanmutuueckue peakuuu. OOpatuMble U HeoOpaTUMble peaknuu. [ OMOTreHHBIE U
TeTepPOreHHbIe PEeaKIMU. DK30TePMUYECKHE U PHIOTEpMUYeckHe peakiuu. TemnoBoil 3¢ddexr
XUMHUYECKUX peakuuid. Tepmoxumuueckue ypaBHEHHsS. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE
peaknuu. CreneHb okucieHus. OKUCIUTENb U BOCCTAHOBIIEHHE. BOCCTaHOBUTENL U OKUCIIEHUE.
Merton ~ anmexkTpoHHOro  OamaHca  [UIS  COCTaBJICHHMS  YPaBHCHHH  OKHCIHMTEIIBHO-
BOCCTAHOBUTENbHBIX peakiui. CKOpocTh XuMmMuueckux peakiuil. Ilonstne o ckopoctu
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XUMHUYECKHX peakluid. 3aBUCUMOCTh CKOPOCTH XMMHUYECKHX PEaKUUi OT pa3IudHbIX (aKTOPOB:
NPUPOABl  PEArHpPYIOLIMX BEIIECTB, WX KOHUEHTpAIMH, TEMIIEpaTypbl, IOBEPXHOCTHU
COMPUKOCHOBEHMSI M UCMOJIb30BaHUS KaTainu3aTopoB. OOpaTUMOCTh XUMHUYECKHX pEaKIUM.
OOpaTtumbie ¥ HEOOpPATUMBIE peaKlUi. XMMHUYECKOE PAaBHOBECHE U CTIOCOOBI €r0 CMEIICHHUS.
Jlemoncmpayuu: [lpumepbl HEOOPATUMBIX peakIuil, HIYIIUX C 00pa30BaHUEM OCajiKa, ra3a WiH
BOJIbI. 3aBUCUMOCTb CKOPOCTH PEAKLMHU OT IIPUPOJBI pEarupyrolux BelecTs. Bzaumonenctaue
pPacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMU THOCYJb(haTa HATPHs Pa3IMYHON KOHIICHTPAIUH U
TeMneparypbl. Mozenb KUIAIIEro cia0sA. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOH peakUuuu OT
IPUCYTCTBUS KaTalnM3aTopa Ha IIPUMEPE pa3JIOKEHUS IEPOKCHUIA BOAOPOAA C IIOMOILIbIO
JIMOKCUJA MapraHia M Karainasel. Mozienpb 3JeKkTpoiusepa. Mojaenb 3JIEKTPOJIM3HONM BaHHBI JJISt
IIOJIyYEHUS ATFOMUHUSL. MOJENb KOJIOHHBI CUHTE3a aMMHUAKa.

Jlabopamopnuie onvimobi: Peakuys 3aMelIeHUs] MEIU JKEJIE30M B paCTBOPE MEIHOIO Kylopoca.
Peakuuu, wumymme c oOpa3oBaHMEM Ocajlka, Tra3a WIM BOJBL. 3aBHCHMOCTb CKOPOCTH
B3aMMOJICHCTBUS COJSHOW KHCJIOTBI C METalyIlaMd OT WX HIPUPOJBl. 3aBUCUMOCTb CKOPOCTHU
B3aUMOJICHCTBUSL IIMHKA C COJISTHOM KHCJIOTOH OT €€ KOHIICHTPAlMH. 3aBUCUMOCTH CKOPOCTH
B3aumozeiicTeus okcuaa menu (I1) ¢ cepHoit KUCI0TOM OT TEMIIEpaTyphl.

Ilpakmuueckoe 3anamue: Permienue 3a1a4 Ha CKOPOCTh XUMUYECKUX PEAKIUN

1.7. MeTa/Libl U HEMETAJLIbI

Metamnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB M KpHCTauioB. Du3MYecKhe CBOWCTBA
MeTtaioB. Krnaccudukaiuss MeTaqsioB MO pa3jiMYHbIM MpH3HaKaM. XHUMUYECKHE CBONCTBA
METAJJIOB. DIEKTPOXUMHUYECKUI psAl HampsHKeHUH MetamuioB. Mertamiotepmus. OOmue
crnocoObl  momyuyeHuss ~ MmetayuioB.  [lomstue o mertammyprud.  [lupomerammyprus,
TUAPOMETAJUTYPIrUsl U 3jekTpoMmeTtanyprusi. CruiaBel uyepHble M 1LBeTHblE. [IpuMeHeHue
MetauioB. Hemetamnbl. OcoOOEHHOCTH CTpOeHUsT aTOMOB. HemeTalmel — MpoCThie BEIECTBA.
3aBUCHMOCTh CBOWMCTB TajOr€HOB OT HMX TIOJIOKEHUS B IEPUOJMYECKOM CHCTEME.
OKHCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIJIOB B 3aBUCUMOCTH OT UX TOJIOKEHUS
B PSITy SIEKTPOOTpHUIIaTeNbHOCTH. [I[puMeHeHe HeMEeTaILIOB.
Jemoncmpayuu: Konnexuus metamioB. B3anmoselicTBie MeTauioB ¢ HeMeTallaMu (Kelesa,
[IMHKA ¥ QJTFOMUHUS C CEPOM, aTIOMHHHMS C HOJIO0M, CYPHMBI C XJIOPOM, TOPEHHUE JKeJle3a B XJIOpe).
['openne metannos. AmtomuHotepmusi. Komneknus HemeramioB. ['opeHue HemeTamioB (cephl,
docdopa, yrisi). BeiTecHeHHe MeHee aKTHBHBIX TajJOT€HOB M3 PACTBOPOB WX CoJieid Oomee
AKTHBHBIMHM TajioreHaMud. MoJieib MPOMBINIJICHHON YCTAaHOBKH ISl TPOW3BOJCTBA CEPHOMU
KHCIIOTBL. Monens meun st o0kura u3BecTHsKa. KoJuekuum mpoayKIuid CHUIMKAaTHON
MPOMBINIUIEHHOCTH (cTekia, ¢hapdopa, (asHca, IeMeHTa pa3IMYHbIX MApOK U Jp.).
Jlabopamopusie onvimei: 3akanka U OTHycK cTanu. O3HaKOMIIEHHE CO CTPYKTYpaMHU CEpOro u
Oenoro uyryHa. PacnoznaBanue pyJ sxenesa.
Ilpakmuueckue 3anamusa: Ilonydyenue, coOupaHue U pacro3HaBaHue ra3oB. PemieHue
SKCHEPUMEHTAJIbHBIX 3a7a4.

2. Oprannyeckasi XuMus

2.1. OcHOBHbIE TOHSATUSI OPTrAHNUYECKON XMMUU U TEOPUSsl CTPOEHUS
OpPraHMYecKuX coeINMHeHu
[Ipenmer oprannyeckod xumuu. I[IpupojaHbIE, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranuueckue BemiecTBa. CpaBHEHHE OpPraHMYECKHX BEIIECTB C  HEOPraHHMYECKUMHU.
BanentHocTs. XuMHUECKOE CTpOEHHE Kak MOPSIOK COEIWHEHUS aTOMOB B MOJEKYJBI I10
BAJICHTHOCTU. Teopusi cTpoeHusi opraHmyeckux coenuHeHuid A. M. byrtiepoa. OcCHOBHbIE
MOJIO’KEHUSI TEOPUU XUMHUYECKOro crpoeHusi. Mzomepust u u3omepsl. Xumuueckue GopMmyibl U
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MOJIETM MOJIEKYJl B opraHmdyecko xumuu. Kiaccudukanus OpraHMYECKUX BeEILECTB.
Knaccudukanus BemiecTs 1o CTPOCHUIO YITIEPOAHOrO CKEJeTa U HAIMYUIO (DYHKIMOHAIBHBIX
rpym. ['omonoru u romosorus. Hauana momenkmarypsl IUPAC. Knaccudukamus peakiuii B
oprannueckoil xumuu. Peakuuu npucoeauHeHus (TUAPUPOBAHMS, TaJOTEHUPOBAHUSA,
TUAPOTraJIOr€HUPOBAHMS, TUApaTAIHH). Peaknun OTILETUICHHUS (mermapupoBaHus,
JIeTUAPOTaIOTeHUPOBaHuUS, leruaparanun). Peakunu 3amemienus. Peakiuu nzomepuzanu.
Hemoncmpayuu: Monenu MOJEKYJ TOMOJOINOB M H30MEPOB OPraHUYECKUX COCIUHEHMM.
KadecTBeHHOE OOHapy’keHHE Yriepoja, BOJOpPOJAa M XJIOpa B MOJIEKYJIax OpPraHMYECKUX
COCIIHEHUM.

Jlabopamopnuiii onvim: VI3roTOBIIEHNE MOJIEIENH MOJIEKYJI OPraHUYECKUX BELIECTB.

2.2. Yri1eBoA0pPOJbI U X NPUPOJIHbIEe HCTOYHUKH

AJiKaHbl. AJIKaHbl: TOMOJIOTMYECKHUM psAl, HW30MEPUS U HOMEHKJIATypa ajKaHOB.
XUMHUECKHEe CBONCTBA alKaHOB (METaHa, 53TaHa): TOpPEHME, 3aMEIlEHHe, pPa3JIoKEeHHeE,
nerugpuposanue. [IpuMeHeHne alkaHOB HA OCHOBE CBOMCTB. AJIKEHBI. DTUIIECH, €T0 MOJIy4CHHE
(IeruapupoBaHUEM 3TaHA, IeNoIMMepHU3alell oIuITHIIeHa). [ oMonornyeckuii psii, usomepus,
HOMEHKJIATypa aJKeHOB. XMMHMUYECKHE CBOMCTBA ITWJIEHA: I'OPEHHME, KAaUYECTBEHHBIE pEaKLUU
(oOecuBeurBaHue OpOMHOM BOJABI W pacTBOpa IEpMaHraHaTa Kajus), TuapaTanus,
nonumepusanus. IIpumeHenne stuneHa Ha OcHOBe CBOWCTB. /luenwl u kayuyku. [lonstue o
JMEHaX KaK yrieBOAOpOAax € AByMs ABOMHBIMU CBS3AMU. CONpsKEHHBbIE NUEHBI. XUMHUYECKUE
cBoiicTBa OyTraaueHa-1,3 u m3ompeHa: oOeclBeynBaHHEe OpPOMHON BOJABI U MOJUMEpHU3ALMs B
Kaydyku. HarypanpHblil U cUHTETHYECKHME KayuyKH. Pesuna. AnkuHbl. AnieTuieH. XuMHU4ecKue
CBOWCTBA alETWJIEHA: TOpeHue, obecrBedyrBaHUE OpPOMHOM  BOJBI, IMPHUCOEIUHEHUN
XJIOpoBOiopoJa M ruiparauus. [IpuMeHeHue aneTuieHa Ha OCHOBE CBOWCTB. MexXKinaccoBas
u3oMepus ¢ ankagueHaMmu. Apensl. benszon. XuMmudeckue cBoiicTBa OeH3071a: TOPEHUE, PEAKIIUU
3aMelieHusl (raJloreHupoBaHue, HUTpoBaHue). [IpuMeHeHne O€H30a Ha OCHOBE CBOMCTB.
[Ipupoanble MCTOYHMKHM yriIeBOAOpOAOoB. [IpupoaHblii ra3: coctaB, NPUMEHEHHE B KadyecTBE
toriBa. Hedts. CoctaB u nepepabotka Hedtu. [leperonka Hegru. HedrenpomayKkTsl.
Jemoncmpayuu: l'opeHue MeTaHa, 3TWiEHa, aneTruiaeHa. OTHOLIEHHME MeTaHa, ATHUJIEHA,
aneTuiieHa U OeH301a K pacTBOpaM NepMaHraHata kanusi 1 OpomHoit Boze. [lomyuenue stunena
peakuuei neruaparalnuy 3TaHoja, alleTUIeHa — TUAPOJIM30M KapOuaa Kanmpius. Pasnokenue
KaydyKa MpU HarpeBaHUHU, UCIIBITAHUE MPOYKTOB Pa3JIoKeHUs Ha HempeaeabHOCTh. Komnekus
obpasnioB Hehtn u HedrenpoaykTtoB. Komnekumst «KameHHBIE yroimb © MOPOAYKITUS
KOKCOXMMHUYECKOTO MPOU3BOICTBAY.
Jlabopamopnsie onvimoi: O3HAKOMIIEHHE C KOJUIEKIMEH oOpa3loB HEPTH U NPOAYKTOB €€
nepepaboTku. O3HaAKOMJIEHHE C KOJUIEKI[MEeH KayuyKoB U 00pa3liaMu U3/1eIUH U3 PE3UHBI.
Ilpakmuueckoe 3anamue: IlomydeHue dSTUIEHAa W H3y4deHHE €ro CBOWCTB. CTpyKTypHbIE
(bopMysbl OpraHMYEeCKHX BELIECTB, U30MEpPbl U romoisioru. Pemienue 3amad Ha BeIBOA (OopMys
yraeBonopoaoB. CpaBHUTENbHASI XapaKTEPUCTUKA YIIIEBOAOPOAOB. ['eHeTHUECKas B3aUMOCBS3b
MEXJ1y OCHOBHBIMHU KJIaCCaMH yIJIEBOJOPOIOB.

2.3. Kucaopoacoaepxamue oprannyeckue coeIuHeHus

Cnuptel. [lonydyenune »sTaHona OpOXEHHMEM TJIIOKO3bI M THUApAaTalMed dSTUIICHA.
[MunpokcunpHas rpymnmna kak GyHKIuoHaNbHas. [IoHsATHE 0 IPEeIeTBbHBIX OJJHOATOMHBIX CITUPTAX.
XWMHYECKHE CBOMCTBA OTaHOJIA: B3aUMOJCHCTBHE C HATpHEM, OOpa30oBaHUE TMPOCTHIX H
CIOXHBIX 3(QUPOB, OKHUCIEHHE B anpiaerui. l[IpuMmeHeHue 5TaHONIa Ha OCHOBE CBOWCTB.
AJKOrOoNM3M, ero MocieACTBUs JUIs OpraHu3Ma uejoBeKa W IpeaynpexaeHue. [ nuuepuH kak
MPEJICTaBUTEIb MHOTOATOMHBIX CHHUPTOB. KauecTBeHHas peakiysi HA MHOTOATOMHBIE CIIHUPTHI.
[Ipumenenne timnepuna. @enon. dOusnyeckne W XMMHUYECKHE CBOMCTBa (eHona. B3zammuoe

16



BIMSIHAE aTOMOB B MOJIEKyJle (peHOJIa: B3aUMOJEWCTBUE C TUAPOKCHIOM HAaTpUsl U a30THOU
kucioTor. [lpumenenne ¢enona Ha ocHOBE CBOWCTB. Amnpaerunabl. [loHsTHe 00 anpaeruaax.
AnprernHas rpynna kak (yHKUMOHaimbHas. DopMaibIeru] U ero CBOMCTBA: OKHCIEHHE B
COOTBETCTBYIOIYI0 KHCJIOTY, BOCCTAaHOBIEHME B COOTBETCTBYromMi cruptT. Ilomyuenue
QJIBJIETUI0B OKUCIIEHUEM COOTBETCTBYIOLIMX CIUPTOB. [IpuMenenue ¢popmaipaeruia Ha OCHOBE
ero coiictB. KapOoHoBsle kucnotsl. [lonstre o kapOOHOBBIX KucaoTax. KapOokcunpHas rpymnmna
Kak (yHKUIMOHaNbHAasA. ['oMoIOrnuecKuil paa npeaebHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[Tonyyenne kapOOHOBBIX KUCIIOT OKHCJIEHHUEM alibJAETHI0B. XUMUYECKHE CBOMCTBA YKCYCHOH
KHACJIOTBI: OOIIMEe CBOMCTBA C MHHEPAIBHBIMU KHCIOTAaMH W pEaKius dSTepUPHUKAIHH.
IIpuMeHeHne yKCYyCHOM KHMCJIOTBI Ha OCHOBE CBOMCTB. BpICIINE JKHpHBIE KHCIOTBHI HAa IPUMEpE
NAJIbBMUTHHOBOW M cTeapuHOBOM. Cioxuble 3¢upbl U xupbl. [lomyuyeHune cioxHBIX 3(QUPOB
peakmueit srepudukanmu. CioxHble d3QUPHl B IpUpoje, ux 3HaueHue. [IpuMeHeHne CIoXKHbBIX
3(HUpOB Ha OCHOBE CBOMCTB. JKupbI Kak cioxkubie 3¢pupbl. Knaccudukanus xupoB. XuMHUUecKue
CBOMCTBA >KMPOB: THIPOJIU3 U TMAPUPOBAHUE KUIKUX KUPOB. [IpuMeHeHne KUPOB HA OCHOBE
cBOMCTB. Mpuna. YrneBoasl. YTieBoAbl, WX Kiaccuukanus: MoHOcaxapuabl (TJIFOKO3a,
¢bpykTo3a), Aucaxapupl (caxapo3a) U IoyMcaxapuibl (Kpaxmal U Leuioiio3a). [rokoza —
BELIECTBO C JIBOMCTBEHHOW (hyHKLMEH — albJAeruocnupT. XUMUYECKHE CBOWCTBA TJIFOKO3bI:
OKHUCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOMT, CIHUPTOBOE OpOKEHHUE.
[IpyMeHeHre TIII0KO3bl HA OCHOBE CBOMCTB. 3HAUEHME YIJIEBOJOB B JKMBOM MPHUPOJAE U KU3HU
yenoBeka. lloHarne o0 peakuusAx IMOJMKOHJACHCALMM W THUIPOJIM3a Ha  IIpUMEpe
B3aMMOIIPEBPALLICHUI: TVIFOK03a <> IOJIMCAXapUL.

Hemoncmpayuu: OxucieHue cnupTa B anpaerui. KauecTBeHHbIE PeakMM Ha MHOTOAaTOMHBIE
coupThl. PactBopuMocTh (eHosma B Boje IpU OOBIYHONW TeMmiepaType M HarpeBaHMH.
KagectBeHnHble peakuuu Ha QeHos. Peakuus cepeOpsHOro 3epkajia anbJIeruoB M TIHOKO3BI.
Oxucienue anpAETUIOB M TJIIOKO3bl B KHCIOTY ¢ momombio ruapokcuga wmenu  (ID).
KavectBenHas peakius Ha kpaxmai. Komnekius s3¢pupHbIX Maced.

Jlabopamopnuie onvimel: PacTBOpeHHE INMIIEpUHA B BOAE U B3aUMOJEHCTBUE C THIPOKCHIIOM
meau (II). CoiicTBa YKCYCHOM KHCIOTBHI, OOIIME CO CBOWCTBAMHU MHUHEPATbHBIX KHCIIOT.
JloKa3aTenbCTBO HEMPENEIBHOIO XapakTepa JKUIAKOro >XKUpa. B3auMoIencTBHE TIUIIOKO3bI U
caxapo3ssl ¢ rugpokcuom Meau (II). KauectBeHHas peakuns Ha Kpaxmad.

Ilpakmuueckue 3anamua: VI3omepus CIUPTOB U albAErUA0B. Kapbonogvie Kuciomsl, ux
ceoticmea. CpaBHUTENbHASI XapaKTEPUCTUKA KpaxMala M LeJUTI0NI03b]. Perienre 3a1a4y Ha BBIBOJ
(GopMyT OpraHMYECKHUX BEIIECTB, COAEPKAIIUX KUCIOpOoJ. ['eHeTHueckass B3aMMOCBSI3b MEXIY
OCHOBHBIMHM KJIaCCaMU KHUCIIOPOACOAEPKAIINX COCTUHEHUM.

2.4. A3otcoaep:xaniue opranudeckue coequHenusi. [lonumepsl

Amvunbl. [lonstue 00 amuHax. Anudarudeckue amMuHBI, WX KJIacCHpUKAIUSA U
HOMEHKJIaTypa. AHWIMH KaK OpraHnYecKkoe ocHoBaHMe. [lomydyeHne aHnInHa U3 HUTPOOEH307Ia.
[IpuMeHeHrne aHWJIMHA Ha OCHOBE CBOMCTB. AMHHOKHCIIOTHI. AMHHOKHUCIIOTHI Kak aM(OTEpHbBIC
TU(GYHKIIMOHATBHBIE OPraHUYECKHUE COSAMHEHHS. XUMHUYECKHEe CBOMCTBA aMHUHOKHUCIIOT:
B3aMIMOJICHCTBHE C IIENIOYaMH, KHCIOTaMU U APYT C APYyroM (peakuus TMOJUKOHICHCAIIHH).
[lentuaHas cBs3b M moaunenTuabl. [IppuMeHeHne aMUHOKHUCIOT Ha OCHOBE CBOMCTB. benkwu.
[lepBuuHas, BTOpHYHAs, TPETHYHAS CTPYKTYphl O€NKOB. XHUMHUYECKHE CBOWCTBa OEIKOB:
TOpeHue, IeHaTypalys, THIPOJIN3, IIBETHbIE peakiny. buonornueckue GpyHKIUN OEIKOB.
Hemoncmpayuu: B3auMOIelCTBUE aMMHUAKa WM aHWJIMHA C COJISIHOM KHUCIOTOW. Peaknus
aHWIMHA ¢ OpoMHOU BOjoM. J[oKa3aTenbCcTBO HanWuus (HYHKIIMOHAIBHBIX TPYII B PAacTBOPAx
aMUHOKHCIIOT. PacTBopenue u ocaxaeHue 6enkoB. L{BeTHbie peakinu OEIKOB.
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Jlabopamopusie onvimobi: PactBopenue OenkoB B Boje. OOHapyxeHHE OCIKOB B MOJIOKE H
MsCHOM OynboHe. JleHaTyparusi pacTBopa Oeilka KypHHOTO SiIla CIIMPTOM, PAaCTBOPAMH COJICH
TSKEJIBIX METAJJIOB U NIPU HarpeBaHUH.

Ilpakmuueckue 3anamusn: PelnieHue -SKCIEPUMEHTANBHBIX 3a7ad Ha HMACHTU(UKAIIMIO
opraHuueckux coefauHeHuil. JleHatypanus Oenka. L[BeTHble peaknuu OenkoB. ['eHeTnueckas
B3aUMOCBSI3b M€Y OCHOBHBIMH KJIacCaMU a30TCOJIEPKAIINX COSAMHEHUH.

2.5. Moanmepwbl

[Tonumepsl. benku u mnonucaxapuabsl kak Ouomnonumepsl. [lnactmaccel. Ilomyuenue
MOJIMMEPOB  peakluueld MOoJNMMEpU3allud U MOJMKOHJAEHCAauuu. TepMoIulacTU4HbIE U
TepMOpeakTUBHbIe IacTMmacchl. [IpeacraBurenu miuactmacc. IlpumeHeHwe miacTmacc.
Bonokna, ux xnaccuduxanus. [lonydyenne BosokoH. OTnenbHbIE MPEACTABUTEIN XUMHUUYECKHX
BOJIOKOH.
Hemoncmpayuu: I'opeHre NTUYLETO I1€pa U IEPCTIHON HUTH.
Ilpakmuueckue 3anamusn: PacriozHaBaHHUE IUIACTMACC U BOJIOKOH.

2.6. HykiiemHOBbIE KHCJIOTHI.
Hyxneunosble kuciotsl. HykiienHOBBIE KUCIOTHI KaK MpUpOAHbIE NoauMepbl. Hykneotuasl, ux
ctpoenue, npumepbl. AT® nu AJID, nx B3auMonpeBpalieHue U pojib ITOTrO MIpoLecca B IPUPOJIE.
[Tonstue JIHK u PHK. Crpoenmne JIHK, ee mepBuyHas m BTOpUYHAs CTpPyKTypa. PaboTs
® Kpuka u Jl.Yorcona. KoMmiemMeHTapHOCTh a30TUCTBIX OCHOBaHWi. Perumkanms JIHK.
Oco6ennoctu crpoenusi PHK. Tunst PHK u ux Ouonoruueckue Gpynkuuu. [lonsarue o tponyHom
koje (xomoue). lemoncmpayuu: Mojenun MOJeKyd BaXHEHIIMX reTeporukiioB. Komiekus
FeTePOUMKINYECKUX  COeIMHEHUW. JlelicTBUEe pacTBOpa NHUPUIMHA HA  HUHAMKATOP.
B3anmopeiicTBue nupuanHa ¢ coisHOM kucinorod. Mopens Monexkynsl JJHK, memoncrpanus
MPUHIINAIA KOMIUIEMEHTAPHOCTH a30TUCThIX OCHOBAaHUH.
Jlabopamopnuie onvimeur: VI3roToBieHre 0o0bEMHBIX U IAPOCTEPIKHEBBIX MOJENEH a30TUCTBIX
TeTEepPOLMKIIOB.
2.7. BHOJIOTMYeCKU aKTUBHbIE COeTHHEHUS.

®epmenTtsl. [TonsTHe 0 hepmMeHTax Kak 0 OMOIOTUYECKUX KaTalu3aTopax OETKOBOM MPUPOIBI.
Oco0OeHHOCTH CTpPOEHHS U CBOWCTB B CpPAaBHEHHWH C HEOPraHMYECKUMHU KaTallM3aTOPaMHU.
Knaccudukanus dpepmentoB. OCOOEHHOCTH CTPOSHUSI M CBONCTB (DEPMEHTOB: CENEKTUBHOCTD U
3¢ pexTUBHOCTH. 3aBUCUMOCTh aKTUBHOCTH (PEpMEHTOB OT Temmepatypsl U pH cpenbl. 3HaueHue
(depMeHTOB B OHOJOrMM UM TPHUMEHEHHE B TNpoMbIIUIeHHOCTH. Burtamunsl. [lonstue o
BuTaMMHax. Mx kmaccudukanus u oOo3HayeHne. Hopma mnoTpeOsieHHss BHTaMUHOB.
BopopactBopumbie (Ha npumepe BuTamuuHoB C, rpynmnsl B u P) m sxupopactBopumblie (Ha
npuMepe BuTaMuHOB A, D 1 E). ABUTaMHHO3bI, THIIEPBUTAMUHO3BI
U TUNOBUTAMHUHO3bI, UX npodunaktuka. ['opmonsl. [loHsTHE O rOpMOHAX Kak OHMOIOTHYECKU
AKTUBHBIX BELIECTBAX, BBIIOJHAIOIMINX OSHIOKPUHHYI PpEryJILUI0 KU3HEAEATEIbHOCTU
OpraHU3MOB.
Jemoncmpayuu: CpaBHeHre ckopocTH paznoxerns H202 o neficteuem pepmeHTa Karaaassl
u Heopranmueckux katamuzaTopoB: KI, FeCls, MnOz. OGpa3ubl BUTAMHHHBIX MHpPENapaToB.
ITonmuBUTaMHHBI.
Jlabopamopnuie onvimoi: VicnibiTaHue pacTBOPUMOCTH aIpeHaINHA B BOJE U COJISIHON KUCIIOTE.

Ilpakmuueckue 3anamus: ObHapy>KeHUE BUTAMUHOB. [ 'eHeTHUecKasi B3aMMOCBSI3b MEXKIY
OCHOBHBIMHM KJIaCCaMHU OPTraHUYECKUX COCIIMHEHUM.

JAYK.01.03 OCHOBBI IPOEKTHOH eI TeIbHOCTH/OCHOBBI UepUEHUS
Tema 1.1. Beenenne.
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Ilenu u 3apaum kypcea. [IpencraBienrne o MPOEKTHOM €SI TEIBLHOCTH.
Tema 1.2. Tunbl ¥ BUABLI NPOEKTOB.

Knaccudukanuss mpoekToB IO THUIOJOTHYECKUM IpU3HAKaM (10 JOMUHHUpYIOUIEH B
IPOEKTE AEATENBHOCTH; 10 MPEAMETHO-COAEPKATEIBHON 00IacTH; MO0 XapakTepy KOOPAUHALUU
IPOEKTa; [0 XapakTepy KOHTAaKTOB; IO KOJMYECTBY YyYaCTHUKOB IIPOEKTa; IO
HPOIOJIKUTEIBHOCTH BBIIOJIHEHHSI ITPOEKTa U JP.)

Tema 1.3. Be160op 1 (popMyTHPOBaHUE TEMBbI, IOCTAHOBKA IeJICH.

Br16op Tembl. OnpeneneHne CTeNeH! 3HAYMMOCTH TeMbI TIpoeKTa. TpeboBaHus K BEIOOPY
1 (QOPMYJIUPOBKE TeMBl. AKTYyaJIbHOCTh M IPAKTUYECKas 3HAYMMOCThH Tpoekrta. OmpeserieHne
1eJIU ¥ 3a7a4. TUTTHYHBIE CTIOCOOBI onpeneneHus 1eian. I PEeKTUBHOCTD 1eJIenoiaraHusl.

Tema 1.4. dTansl paboThbl HAJ IPOEKTOM.

Oransl paboThl HaJA MPOEKTOM. I10rOTOBUTENBHBIN 3TAIl: BEIOOP TEMBI, TOCTAHOBKA LIEJIeH
U 3a1a4 Oyaymero npoekra. [lnanupoBanue: mogdop HEOOXOAMMBIX MaTEPUAIOB, ONPEICICHUE
crocoboB cOopa u aHanmza wuHPOpMmarmu. OCHOBHOWM JTam: 00CYXKIEHHUE METOIUYECKHIX
ACICKTOB W OpraHm3anus padoThl, CTPYKTYpPHpPOBAHHE IPOEKTa, paboTa HAJ IMPOCKTOM.
3aKITIOYUTEIBHBIN ATAIl: TTOJIBEACHNE HTOTOB, OOPMIICHHE PE3YIbTATOB, IPE3CHTAIHS MTPOCKTA.

Tema 1.5. MeToasl padoTbl ¢ MCTOYHMKOM HH(pOpManuu.

Bunsl nuTeparypHbIX HCTOYHMKOB HH(popManuu: ydeOHass maurepatypa (y4eOHUK,
ydueOHOEe  1ocoOue),  ChOpaBoyHO  -WH(MOpMANMOHHAS ~ JUTeparypa  (PHIMKIOMEIHS,
SHIUKJIONEANYECKUN CII0Baph, CIPABOYHHUK, TEPMUHOJIOTMYECKUN CI0BAPh, TOJKOBBIN CIIOBaph),
Hay4Has JuTepaTypa (MoHOrpadusi, COOpHUK HAayYHBIX TPYAOB, TE3UCHl TOKIIAJOB, HAay4YHBIE
KypHalbl, nuccepranuu). MubopmarmonHsie pecypchl (MHTEpHET - pecypcbl). [lpaBmma u
0COOEHHOCTH MH(pOpMAIMOHHOTO Toucka B MHtepHeTte. Bunbl urenus. Buasl duxcupoBanus
uHpopManuu. Buasl 0600uienus unpopmanu.

Tema 1.6. TpedoBaHus K 0(hOpMJIEHUIO IPOEKTA.

OO6mme TpeboBaHus K O(GOPMIIEHHIO NMPOEKTa (IO CTaHIAPTy OpPTaHM3aLMH): MpaBUIIa
oopMIICHHS TUTYJIFHOTO JIUCTA, COAEPKAHUS MPOeKTa, OMOIHOrpauIeckoro Crucka, mpaBuiIa
odopMIIEHHUST PUCYHKOB, TaOJHIl, TpaUKOB, TUATPAMM, CXEM; PEKOMEH/IAlUU 110 COCTABJICHUIO
KOMITBIOTEPHOMN IMpe3eHTalMu MpoekTa B mporpamme Power Point (TpebGoBaHust K copepx aHHUIO
cmaiiioB). IlpoBeneHue SKCHepTU3bl JESATENBHOCTH, pELEH3UpOBaHUsA TNpoekTa. Kputepuu
oneHuBaHus mnpoekrta. CrocoObl oneHku. CamoolieHKa. 3aluTa pe3yiabTaToB IMPOEKTHOMN
JeSITEIIbHOCTH.
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3. TeMmaTu4eckuii IJ1aH yuyeOHOTo Kypca «BBeeHue B crnenuajabHOCTb

HaumenoBanue
pa3esioB U TeM

Coaep:xanue yue0HOro Matepuaia u GopMbl OpraHu3alnuM J1esiTeTbHOCTH
o0yuyammxcs

Oo0nLeM

B Jacax

JInuyHOCTHBIE
pe3yJibTaThl

1

2

3

AYK.01.01 OcHoBbl npodeccuoHAIbHOM 1eATeIbHOCTH

8

Tema 1

OcHoBHast
npodeccuoHaIbHAS
obOpazoBaTenbpHas
mporpamma 1o
CHEeUUATBHOCTH

1. OcnoBnas nmpodeccuoHalibHasi oOpa3zoBaTeIbHas IporpaMmma o
CTECIUATBHOCTH

JIP 13

Tema 2

XapakTepucTruka
mpodeccnoHaTbHOM
JIESITEIIBHOCTH
BBIITYCKHUKa

1. Xapakrepuctika npodecCHOHANbHON AeSITeTHbHOCTH BBIITY CKHIKA

JIP 2, JIP 4

Tema 3

Ucropus pazBuTus
CTHELUATBHOCTH

1. Hcropus pa3BUTHS CIENUaILHOCTH

JIP 1

Tema 4

1. HepCHCKTI/IBHHe HaITpaBJICHUA pa3BUTHUS CIICLIUAJIBHOCTU

JIP 9, JIP 5
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[lepcriekTuBHEIE
HaTPaBIICHHS Pa3BUTH

CIICHUAJIBHOCTHU
JAYK.01.02 EcrecTBeHHOHay4YHbIe JUCHHMILIMHBI B TIPO(eCCHOHAILHOM 1eATeJIbHOCTH 156
BBEJEHMUE. OBIIASA U HEOPTAHNYECKAS XUMMWSI.
Tema 1.1 OcHOBHBIE Coneprxanue yueOHOro MaTepuaia 5
MIOHSITHSI U 3aKOHBI
XUMHH. 1. HayuHble MeTO/1bI NO3HAHUS BELIECTB U XUMUUECKUX sBIEHUI. Ponb skcriepumenTa JP 1, JIP 4,
U TEOpHH B XUMUU. MoenupoBaHne XUMUYECKUX MTPOLIECCOB. JIP 13
2.OCHOBHBIEC MOHATUA U 3aKOHBI XUMHH. JIP 1, JIP 4
B ToM uucne, mpakTuuecKkux 3aHATHH U J1a0OpaTOPHBIX paboT
2
1. Pemenue 3aa4 Ha 3aKOHBI XUMHUH. JP S, JIP 7
Tema 1.2 Coneprkanue yueOHOro MaTepuana
[leprnonuueckuii 3aK0H, — 6
1.Ilepuoanyeckuii 3axon JI.1. Menneneena. JIP 1, JIP 4,
[Tepnonnueckas
JIP 5, JIP 7
CUCTeMa XUMHYECKHUX
3JIEMEHTOB JIP 4, JIP 5,
JA.N.Menneneena. 2.Ctpoenue aroMa u nepuoanyeckuii 3akon J1.1. Menneneena. JIP 7
Crpoenue aToma.
B Tom uncne, mpakTHuecKUX 3aHATHI U 1a00paTOpHBIX pabOT
1. Crpoenue aToma. 2 JIP 4, JIP 5,
JIP 7
Tema 1.3 Crpoenune Coneprxanue yueOHOro MaTepuasa 4
BEIIECTBA.
JIP 4, JIP 5,

AFpeFaTHLIG COCTOSAHHA BCUICCTB. Yucteie BC€IICCTBA U CMCCH. I[I/ICHepCHLIC CHUCTCMBEI.
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JIP 7

B ToM uncie, npakTHUECKUX 3aHATHH U 1a00paTOpHBIX paboT

2 JIP 4, 1P 5,
1. Buasl XMMU4ECKOH CBS3U. JP7
Tema 1.4 Coneprxanne yueOHOT0O MaTepuana
Bona. PactBopsr. 8
JIP 4, JIP 5,
DJIEKTPOIMTHYECKAs Bopna. PactBopsl. PacTBopeHue. JIP 7
JIFCCOTIHAITHSI.
JIP 4, JIP 5,
DJNEKTPOIUTHI U HEBTIEKTPOIUTHI. DIEKTPOIUTHIECKAS TUCCOLIUALIHSL. JIP 7
B Tom uncne, mpakTHUeCKUX 3aHATHI U 1a00paTOPHBIX paboT
1. ITpuroroBieHue pacTBopa 3aJJaHHOU KOHLEHTPALUY. JIP 4, JIP 5,
4 JIP 7
2. Peakniuu noHHOTO OOMEHA. JIP 4, JIP 5,
JIP 7
Tema 1.5 Coneprkanue yueOHOro MaTepuana
Knaccudukammst
HEOPTraHNYECKUX JAP 4, JIP'5,
p 9 Kucnotsl u ux cBoicTBa. JIP 7
COETMHEHUH U uX
CBOMCTBA. 14 JIP 4, JIP 5,
OcHOBaHMS 1 MX CBOWCTBA. JIP 7
JIP 4, JIP 5,
Conm ux cBOWCTBA. JIP 7
JIP 4, JIP 5,

I'mpoponns conei.
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JIP 7

JIP 4, JIP 5,
Oxcupl U UX CBOMCTBA. JIP 7
B ToM uncie, nmpakTHUECKUX 3aHATHUH U 1a00paTOpHBIX paboT
1. 'eneTuueckast cBsI3b MEX/y K1acCaMU HEOPraHUYECKUX COEAMHEHUN 4 JIP 4, JIP 5,
JIP 7
Tema 1.6 Xumuueckue | ComepikaHue yueOHOro MaTepuasia
eakuuu
peart JIP 4, JIP 5,
Knaccugukarus XuMHUecKuX peakiui. JP7
10 JIP 4, JIP 5,
DIEeKTpoNu3. JP 7
CKOpOCTh XUMHUYECKHUX PEAKIIUN AP 4, JIP'S,
’ JIP 7
JIP 4, JIP 5,
XHUMHYECKOE PABHOBECHE. JIP 7
B ToM umncne, mpakTuuecKux 3aHATHH U JIa0OPAaTOPHBIX paboT
2
Pemrenue 3a1a4d Ha CKOPOCTh XUMHUUYECKUX PEAKLIUN JIP 5, JIP 7
Tema 1.7 Coneprxkanue yueOHOT0o MaTepuana
Mertaisl u 18
JIP 4, JIP 5,
HEMETAJUIBL. OO01mas xapakTeprcTUKa METaJIOB. JIP 7
JIP 9, JIP 13

MerTaisl B MalIMHOCTPOCHUU
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O6H_Ia$[ XapaKTCPUCTHKA HCMCTAJIJIOB.

JIP 4, JIP 5,
JIP 7

Hewmerainnel B MAIIMHOCTPOCHUH JIP 9, JIP 13
B ToM uncie, npakTHUECKUX 3aHATHH U 1a00paTOpHBIX paboT
1. Penienue sKkcriepMMEHTaIbHbBIX 33/1a4 Ha UICHTU(PUKALUIO0 HEOPraHUYECKUX JIP 4, JIP 5,
COEIMHEHU I 4 JP 7
2. [lomy4deHue ra3os JIP 4, JIP 5,
JIP 7
KonTtponbsHOe TecTupoBaHme. 2 JIP 9
OPI'AHUYECKASA XUMMUAL.
Tewma 2.1 Coneprkanue yueOHOro MaTepuana
OCHOBHBIE IOHATHS — -
N [Ipeamer oprannveckoi XuMHuH. TeopHs CTPOEHUsI OPraHUYECKUX coeAuHEHN A.M. 4 JIP 1, JIP 13
OpPraHUYECKON XUMUU
byrtneposa.
U TEOPHSI XUMUYECKOTO
CTpOCHUS JIP 4, JIP 5,
OpraHHIECKIX Knaccudukanus oprannueckux Bemiects. Kiaccudukanus peakunii B opraHMuecKon JIP 7
COCTMHEHUH. XUMHH.
Tema 2.2 Coneprxanue yueOHOT0O MaTepuaa
VYTI1eBo10pOabl U UX
HpHpOI{HIj)e HCTOYHUKHU | AJKaHBI JIP 4, JIP 5,
’ 22 JIP 7
JIP 4, JIP 5
ATIKEHBI. ’ ,
JIP 7
Ankanuensl. Kayuyku. JIP 4, JIP 5,
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JIP 7

J— JIP 4, JIP 5,
hi | . JIP 7
JIP 4, JIP 5,
ApeHbl. JIP 7
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOOB. JIP 9
B ToM uncie, npakTHUECKUX 3aHATHH U 1a00paTOpHBIX paboT
1. ITonyueHue 3TUIEHA U U3YUYEHUE €TI0 CBOMCTB. JIP 4, JIP 5,
JIP 7
2. CtpykTypHbIe (POPMYJIBI OPTraHUYECKHUX BEIIECTB, H30MEPBl U TOMOJIOTH. JIP S, JIP 7
10
3.Pemenue 3a1au Ha BBIBOT (hOPMYIT YTIIEBOAOPOIOB. JIP 5, JIP 7
4. CpaBHHUTEIbHAS XapaKTePUCTUKA YTIEBOIOPOIOB. JIP 4, JIP 5,
JIP 7
5. N'eneTnueckas B3auMOCBSA3b MEXIY OCHOBHBIMH KJIacCaMU yTJIE€BOJIOPO/IOB. JIP S, JIP 7
Tema 2.3 Coneprxkanne yudeOHOT0 MaTeprasa
Kucnoponconepxkaume
pocoaCpIKaILl JIP 4, JIP 5,
OpraHUYECKUE
CrupTbl: OTHOATOMHBIE. JIP 7, JIP 11
COCIMHCHHS. 26
JIP 4, JIP 5,
CnupThl MHOTOATOMHBIE. JIP 7
o JIP 4, JIP 5,
€HOJIBI. JIP 7
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JIP 4, JIP 5,

Anbsieruibl. JIP 7
Kap0 i JIP 4, JIP 5,
apOOHOBBIE KUCIIOTBI, UX CBOMCTBA. JIP 7, JIP 11
OTnenbHbIe IPECTaBUTENN KaPOOHOBBIX KHCIIOT. JIP 9, JIP 11
C JIP 4, JIP 5,
JIOXKHbIE 3(UPBI U KUPBIL. JIP 7
v JIP 4, JIP 5,
TJIEBOJIBI. JIP 7
B Tom uncne, mpakTuueckux 3aHATHI U 1a00paTOpHBIX padoT
1. Kap6oHOBBIE KUCIIOTHI. JP 4, JIP 5,
JIP 7
2. VI3oMepwst CIUPTOB U ANIbICTH/IOB. JIP S, JIP 7
10 JIP 4, JIP 5,
3. CpaBHHUTENBbHAS XapaKTEPUCTUKA Kpaxmalia U HEeJUTFOJIO3BI. JIP 7
4. Pemrenue 3a/1a4 Ha BBIBOJ ()OPMYJT OPTaHMYECKHX BEIIECTB, COJEPIKAIINX JIP S, JIP 7
KHCIIOPOJI.
5. 'eneTnueckas B3auMOCBSA3b MEXAY OCHOBHBIMH KJIacCaMU KHCIOPOCOAECPKAIINX JIP 5, JIP 7
COCIUHCHUM.
Tema 2.4 Coneprxanue yueOHOro MaTepuasa 12 JIP 4, JIP 5,
A3soTrconepxaiue JP 7
OpraHHYEeCKue
pramaecia AMWHBI. JIP 4, JIP 5,
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COCIMHEHUSL. JIP 7
A JIP 4, JIP 5,
MUHOKHCJIOTBI. JIP 7
benku. JP 9, JIP 11
B Tom uncne, nmpakTuueckux 3aHATHI U 1a00paTOpHBIX padOT
1. Pemenune skcriepuMEHTANIbHBIX 33729 Ha USHTU(OUKAIIUI0 OPTaHHIECKIX JIP 4, JIP 5,
COCIMHECHUM. JIP 7
2. Jlenatypanus Oenka. L[BeTHbIe peakiun OeIKoB. JIP 4, JIP 5,
JIP 7
3. 'eneTnyeckast B3aMMOCBSI3b MEKIY OCHOBHBIMH KJIAaCCAMHU a30TCOJIEPKAIIUX JIP S, JIP 7
COCIMHECHUM.
Tema 2.5 Coneprxanne yuyeOHOT0 MaTeprana
[Tonumepsr.
JIP 4, JIP 5,
[Tomumepsl. ITnactmaccel. BonokHa.
JIP 7
[TonuMepbl B MaIlIMHOCTPOCHUH. JIP 9, JIP 13,
B ToM uncie, npakTHUECKUX 3aHATHI U 1a00paTOpHBIX paboT
1. Pacno3naBanue miacTMacc 1 BOJIOKOH. JP S, JIP 7
Tema 2.6 Coneprxanue yueOHOro MaTepuasa
Hyxkneunossie
KHUCJIOTBI. HyxkneunoBbie kucinotsl. Hyki€MHOBBIE KHCIOTHI. JIP 4, JIP 5,
JIP 7, JIP 11
Tema 2.7. Coneprxanue yueOHOT0o MaTepuana
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Buosoruuecku depMenTHL. T OpMOHBL JP 11,
aKTUBHbBIC COCITUHEHMS.
Buramunb!. JP 9, JIP 11
['eHeTnyeckas B3aMMOCBSI3b MEXKAY OCHOBHBIMH KJIACCAMU OPTaHUYECKUX JIP 4, JIP 5,
COCIUHCHUI. JP 7,
B Tom uncne, mpakTUuecKUx 3aHATHI U 1a00paTOpHBIX padOT 5
1. OGHapy>xeHre BUTAMHHOB. JIP 5, JIP 7
O6o06maroiee TOBTOPEHHE. 2 JIP 9
Kontponbnas padoTa. 2 JIP 9
AYK.01.03 OcHoOBbI NPOEKTHOM JeATeTbHOCTH/OCHOBBI YepUeHUus 34
Coneprxanne yaeOHOT0O MaTepuana: 4 JIP 1, JIP 5,
JIP 7, JIP 9,
Tema 1.1. Beenenue. 1. Ilenu u 3agaum Kypca. 2 JIP 13
2. TlpencraBieHne 0 MPOEKTHOMN JIESATEIHHOCTH. 2
Coneprkanue yueOHOr0o MaTepuana 2 JIP 1, JIP 5,
Tema 1.2. Tumbi M | [[pakryueckue 3ansTus 2 'HJI;IZ’IJ;P %
BU/IbI MPOEKTOB
1. Twunsl ¥ BUIBI TPOEKTOB 2
Tema 1.3. Boi6op u Coneprxkanne yueOHOro MaTepuana 4 JP 1, JP 5,
(popmympoBaHue [IpakTHdeckue 3aHATHS 4 JIP 7, JIP 9,
TeMbl, IOCTAHOBKA JIP 13
eJIeii. 1. BwiGop u popmynupoBaHuEe TEMbI 2
2. TlocranoBka 1enei 2
Tema 1.4. dTansl Coneprxanue yueOHOro MaTepuasa 4 JIP 1, JIP 5,
[TpakTrueckue 3aHgaTH 4 JP 7, JIP 9,
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padoThI HAXX 1. Dramnbl paboThl HaJ MPOEKTOM 4 JIP 13
MPOEKTOM
Tema 1.5. Metoanl | Conepxanue yueOHOTO MaTepuana 4 JIP 1, JIP 5,
padoThI ¢ I JIP 7, JIP 9,
PaKTUYECKHUE 3aHATUS 4
HCTOYHUKOM JIP 13
MHpOpPMAIHH 1. Bunasl nuTepaTypHBIX HCTOYHUKOB HH(OpMAIUn 2
2. WudopmanmoHHbIe pecypehl 2
Tema 1.6. Copepxanue yueOHOro MaTepHala. 16 JIP 1, JIP 5,
TpedoBanus K [IpakTrueckue 3aHsTHs. 16 JP 7, JIP 9,
o(opMIIEHHIO 1. O6umwe TpeGoBaHus K 0QOPMIICHHUIO POEKTA 4 JIP 13
npoeKTa 2. CocraBiieHUEe KOMITBIOTEPHOM MPe3eHTAIIuN 4
3. Kpurepuu onieHMBaHuUs 2
4. 3amuTa NPOEKTHOU JAEATEIbHOCTH 6
dopma npoMekyTOYHOU aTTecTauuu — quddepeHIIMpOBaHHBIN 3a4eT. 2 JIP 9
Bcero: 198
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4, MaTepI/IaJII)HO-TeXHI/I‘IeCKOG o0ecrieyeHue npenmogaBanHus

yueOHOro kypca «BBejeHue B ClielMAJIbHOCTDY
Jliig n3ydenust yaeOHOTO nmpeaMeTa HeoOX0 MO Halrure KaOnHeTa « XuMusi»

O6opynoBaHue KaOUHETA:

— pabodee MeCTO IPEroJaBaTers;
— paboune MecTa 00yYaroluXcs M0 YUCITY 00yJaroUIUXCsl B TPYIIIIE;
—  CTOJ JIaOOpaTOPHBINA JEMOHCTPAIIMOHHBIN;

— OTHETYULIUTENb;

— JIEMOHCTpAIMOHHOE 000PYI0BaHKE U MPUOOPHI 1JI1 KaOMHETa;
— 11abopaTOPHO-TEXHOJIOTHYECKOE 000pyA0BaHHE /IJisi KAOUHETA;
— nabopaTopHas XUMUYECKas MOCyAa JIsl KaOMHETa;

— MoJenu (00beMHbIE U TUIOCKHE), HATypaJIbHbIE OOBEKTHI (KOJIJIEKIIUH,
XUMUYECKUE PEAKTUBBI) 1JIs1 KAOUHETA;

—  KOMIUIEKT IEMOHCTPAIMOHHBIX YUYEOHBIX TaOIHIL;
— TEXHUYECKHUE CPE/ICTBA;

— JIEMOHCTpAIIMOHHBIE YUE€OHO-HATJISIIHBIEC TOCOOUS;
— pa3gaTOYHbIC TUIAKTUYECKUE MaTEePHUATIbI

Texnuueckue cpecTBa 00yUeHUS:
- KOMITBIOTEP C JTUIEH3UOHHBIM TPOrPAMMHBIM 00ECTICUEHHUEM;
- MYJIbTUMEAUNHBIA IIPOEKTOP.
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