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1. IlosicHuTeILHAS 3aNIMCKA

Pabouas mporpamma JOMOJHUTENBFHOTO yueOHOro Kypca «BBeaeHue B CIEHUAIBbHOCTHY
pa3zpabotana Ha ocHoBanmu TpeboBanuit @I'OC COO s peanu3anuu 00Opa3oBATEIHLHOU
nporpammsl 25.02.06 I[Tpon3BoacTBO 1 00CITy)KMBaHHE aBUAIIMOHHON TEXHHUKH.

YueOnblli Kypc «BBeneHne B CHenuaibHOCTR» BXOIUT B 00IIE00pa30BaTEIbHBIA ITUKII,
MTOAIMKJI JIOTIOJTHUTENIbHBIE YU4eOHBIC MPEMEThI, KypChl M YUTAETCS HA MIEPBOM Kypce OOydCHHS.

IlnanupyemMblie pe3yabTaTbl H3yYeHHUsI Y4eOHOI0 Kypca

B pesynbrate n3ydeHusi yueOHOTO Kypca CTYACHT IOJDKEH C(OPMHPOBATH CIEIYIOLIHE

pe3yJIbTaThI
JInunoctHsblE:
Kon ®opmysmposka u3 ®I'ocC COO Yrounennslii JIP nis npeamera

JIP 1 1) poccuiicKyl0 Tpa)IaHCKYI0 HJIEHTHMYHOCTh, | UyBCTBO TIOpIOCTH 32  CBOIO

NaTpUOTH3M, YBaXXEHHME K CBOEMY Hapoay, | Ponuny
YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoi,
TrOpJOCTH 3a CBOU Kpaii, cBor0 Poguny, nponuioe
U HacTosllleée MHOTIOHAI[MOHAIBHOTO HapoJa
Poccun, yBaxeHune rocygapCTBEHHBIX CUMBOJIOB
(repO, ¢uiar, rumH);

JIP 2 2) TpaXTAHCKYIO TIO3MIHMI0 KaK aKTHBHOTO M | FPQXKIAHCKYI  IMO3MIHUI0  Kak
OTBETCTBEHHOT'0 4JI€HAa POCCUHCKOro OOIIECTBA, | aKTUBHOIO U OTBETCTBEHHOI'O
OCO3HAIOILIET0 CBOM KOHCTUTYLIMOHHBIE MpaBa M | 4jieHa POCCUHCKOro o0O0IlecTBa,
00s13aHHOCTH, YBa)KaIoOIIEro 3aKOH U | OCO3HAIOILETr0 CBOHU
IIPABOIOPSAIOK, oOjanaro1ero YyBCTBOM | KOHCTHUTYIIHOHHBIE  TIpaBa |
COOCTBEHHOTO JIOCTOUHCTBA, OCO3HAHHO | 00S3aHHOCTH, YBa)KAIOIIETO 3aKOH
NPUHUMAIOIIETO TPAIUIIMOHHBIE HAIMOHAJBHBIE | M MPABOMOPSIOK,;

U oOlieyesloBeYeCKue TIyMaHUCTUYECKHE H
JIEMOKpPaTHYECKHE 1IEHHOCTH;

JIP 4 4) c(OPMHPOBAHHOCTH MHUPOBO33pEHUs, | chOPMUPOBAHHOCTD
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO | MUPOBO33pEHUS,
pa3sBUTHS HAyKd M OOIIECTBEHHON NPAaKTUKHU, | COOTBETCTBYIOLIETO
OCHOBAaHHOTO Ha JHaJIoTe€ KYyJbTYyp, a TaKXe | COBpEMEHHOMY YPOBHIO Pa3BUTHS
pa3nuyHbIX (GOpM OOIIECTBEHHOTO CO3HAHHUS, | €CTECTBEHHBIX HAYK
OCO3HAHHE CBOEr0 MECTa B MOJHUKYJIBTYPHOM
MUDE;

JP 5 5) cpopMuUPOBaHHOCTb OCHOB CaMOPA3BUTHUSI U | CPOPMHUPOBAHHOCTH OCHOB
CaMOBOCIIUTaHUS B COOTBETCTBUU C | caMOpa3BUTUSL U CAMOBOCIUTAHUS
o01IeYeI0BeYEeCKUMU IIEHHOCTSIMU U HJiealaMM | TIPU PEIICHUH XMMHYECKHX 3a]1ay;
rpaXJaHCKOro  oOIiecTBa; TOTOBHOCTh U | TOTOBHOCTh M CIIOCOOHOCTH K
CIIOCOOHOCTh K CAMOCTOSTEIbHON, TBOPUECKOM U | CAMOCTOSITETIbHOM, TBOPUYECKOH M
OTBETCTBEHHO! JI€ATEIbHOCTH; OTBETCTBEHHO JeSATeIbHOCTH

IIPU OCBOEHHH IIpeIMETa

JIP 7 7) HaBBIKM COTPYAHHMYECTBA CO CBEPCTHUKAMH, | HABBIKM  COTPYJIHHYECTBA  CO
JeTbMH MIIAJIIEr0 BO3pAacTa, B3POCIBIMH B | CBEPCTHUKAMH, B3pOCIBIMU B
o0pa3oBaTesbHON,  OOIIECTBEHHO  TOJE3HOH, | 00pa3oBaTeIbHOM, y4eOHO-
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y4e0HO-HCCIIeI0BATELCKOH,
JPYTHX BHIAX JIESITEIbHOCTH,

MPOEKTHOM U

HUCCJIENOBATEILCKON U
BHUJaX JEATEILHOCTHU

OpYrux

JIP9 9) TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO, B | TOTOBHOCTh U CIIOCOOHOCTh K
TOM YHUCJIE CaMOOOPa30BaHMIO, HA MPOTHKEHUH | 00pa3oBaHUIO, B TOM  4YHCIE
BCEH JKM3HM; CO3HATEJIbHOE OTHOLIEHHE K | CAMOOOpPA30BaHMIO
HENpPEephIBHOMY 00pa30BaHUIO0 KaK YCJIOBHUIO
YCHIEHON MpopeCCHOHATBHON U 00IIIECTBEHHON
JIeSITEJIbHOCTH;

JIP 11 1l)npunstne ©  pealM3alyi0  LEHHOCTEH | IPUHSITHE u peanu3anuo
3I0pOBOr0 M Oe3omacHOro oOpasa KH3HH, | IEHHOCTEH 3J10pOBOTO u
MOTPEOHOCTH B ¢dusnueckoMm | 6e3omacHoro  obpasza  KU3HH,
CaMOCOBEPILECHCTBOBAHHH, 3aHATUAX | HENPUSITUE BPEIHBIX IPUBBIYCK:
CHIOPTUBHO-03/I0POBUTENILHON  JIEATENBHOCTBIO, | KypeHHS, yIoTpedIeHus
HENpUSTHE BPEAHBIX MPUBBIYEK: KYPEHHs, | aJIKOrOJIsl, HAPKOTHKOB;
yIoTpeOICH s aJTKOT0JIsl, HAPKOTHKOB;

JIP 13 13) oco3naHHbIi BBIOOp OyAylieil mpodeccuu U | OCO3HAHHBIM  BBIOOp  Oymymieit
BO3MOXKHOCTEH  peanu3ali  COOCTBEHHBIX | mpodeccM W BO3MOXKHOCTEH
YKU3HEHHBIX JIAHOB; OTHOIICHHE K | peanu3anuu COOCTBEHHBIX
npodeccuoHaTHLHON JeSITeTbHOCTH KaK | )KHU3HEHHBIX TIAHOB;
BO3MOXXHOCTH Y4YacTUsi B PEIICHUU JINYHBIX,

OOIIECTBEHHBIX, rOCy/IapCTBEHHBIX,

o0lIeHAIIMOHATBHBIX POOJIEM;




MeranpeameTHBbIE:

Kon ®opmyaunposka uz3 ®rroc COO AanTupoBaHHbIEe MeTallpeIMeTHbIE YHusepcanbHble yueOHbIe aeiicTBus (YY)
pe3yJIbTaThl
MII1 | 1) yMeHHe CaMOCTOSTEIBHO ONPENCNISATh | YMEHUE CaMOCTOSTEIbHO omnpeaesste uend | [lo3HaBaTesabHbIe:
LU JEATEIBHOCTH U COCTaBIAThH IUIAHBI | AEATEIBHOCTU U COCTaBIIATh IIJIaHbI
JIEATCIILHOCTH, CaMOCTOSITEJIBHO | ACSITEIbHOCTH; CaMOCTOSITEIFHO | CAMOCTOATENBHO — BBIOMpAaTh  CHOCOO  pemieHus
OCYILECTBIIATD, KOHTPOJUPOBATH U | OCYILECTBIIATD, KOHTPOJIMPOBATH u | Y4eOHOIl 3aj1aun (CpaBHUBATH HECKOJIBKO BAapHAHTOB
KOPPEKTUPOBATh JIEATENIBHOCTD; | KOPPEKTUPOBATh JEATEIBHOCTD; MCIONB30BaTh | PCIICHHS, BbIOMpAaTh HauboNee MOAXOMSAIMNA ¢
HCIIOJIB30BaTh BCE BO3MOJKHBIE PECYPCHI | BCE BO3MOXKHBIE PECYPCBHl Ui JOCTYIKEHMS | YIETOM CaMOCTOATCIBHO BBIACICHHBIX KPUTEPUEB);
JUISL TOCTHIKEHUS ITOCTABJICHHBIX LEJIEH M | IOCTABICHHBIX LIEJIEH W pealu3alyy IJIaHOB
pealmM3alMd  IUIAHOB  JIEATENBHOCTH; | JEATEIBHOCTH, BBIOHMpATh ycrneuHeie | PeryissTuBHbIE:
BbIOMpaTh  YCHEIIHbIE  CTPATErMM B | CTPATErMU B Pa3IMUHBIX CUTYyaLUsAX
pa3IMYHBIX CUTYyaLUsX; CaMOCTOATENIBHO COCTAaBIIATh AJTOPUTM  PEIIEHUS
3a/1a4d (WM €T0 4acTh), BBIOMPATh CIOCOO pEIICHHUs
y4eOHOW 3aJjaul C y4eTOM HMEIOLIUXCSI PECYPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTHpOBaThb
IIpeIaracMble BapHaHThI PEILICHMI;
COCTaBJIATh IUIaH JeicTBUN (IJIaH peanu3alnuu
HaMEYEHHOT'0 aIrOpPUTMa PEelIeHus ), KOPPEKTUPOBATh
IPEMJIOKECHHBIM  aITOPUTM € YYETOM IIOTY4YEHHUs
HOBBIX 3HAHUHN 00 M3yuyaeMOM OOBEKTE.
MII2 | 2) ymeHHe NpPOAYKTUBHO OOIIATBCS U | yMEHHE MIPOLYKTUBHO o0IaThCs n | KommyHukaTuBHbIe:
B3alMOJIEICTBOBATE B Mpolecce | B3aUMOJICMCTBOBATh B MPOIECCE COBMECTHOM
COBMECTHOM JCATECIBHOCTH, YYHUTHIBATH | ACATECIBHOCTH, YYUTBIBATh IIO3ULUU Jpyrux | NOHUMATh HaMEpeHUsA APYTHX, IPOSIBIIATh
MMO3UIINH JpyTrux YYaCTHHUKOB | YIaCTHUKOB IEATEIIBHOCTH, 3¢ exTuBHO | YBAKUTECILHOC OTHOIICHHE K COOECEIHUKY H B
NeSITeNbHOCTH, A(PQPEKTUBHO paspemaTh | pa3pemarb KOHQIUKTEI, KOPPEKTHOH dopme $hopmynupoBath CBOH
KOH(JIMKTBI; BO3PaKEHUS,




B xonue auaiora u (WIM) JUCKYCCHUU 3aJaBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYXKJIAaeMOH TEMBl H
BBICKA3bIBaTh MJICU, HAIICJICHHBIC HA PELICHUE 3aa4u
U TIo/I/Iep kaHue OJ1aroKeaaTeIbHOCTH OOIICHHUS;

myOIMYHO MPEACTABIATh PE3YJIbTaThl BBITOJIHEHHOTO
OIIbITA (IKCIIEPUMEHTA, UCCIIeI0OBaHMs, IPOEKTA)

MII 3

3) BiajieHWE HaBBIKAMU IMO3HABATEIHHOM,
y4eOHO-HUCCIIEIOBATEIILCKON U TPOCKTHOM

ACATCIIBHOCTH, HAaBbIKaAMU PpPa3spClICHUSA
HpO6J'ICM; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIbBHOMY IIOUCKY METOJ0B
PCUICHUA MNPAKTHUYICCKUX 3ajJa4,
IMPUMCHCHHUIO Pa3JINYHBIX MCTOJ0B
IIO3HAaHUA,

BJIAICHUEC HAaBBIKAMHU HO3HaBaTCJIbHOfI, yqe6H0-
HCCIEN0BATENbCKOM NEeATENBHOCTH;
CIIOCOOHOCTD 51 TOTOBHOCTE K
CaMOCTOSTEIILHOMY MOUCKY METOOB pPEIICHHS
HpaKTI/IqGCKI/IX 3a1a4

Ilo3HaBaTeJIbLHBIC:

BBISIBIIATh  ACPUIMTHI  WH(OpMAIMK,  JTaHHBIX,
HEOOXOAMMBIX IS pEIICHUs TOCTaBICHHOM 3a1a4H;

BBIABJISTh  MPUYUMHHO-CJICACTBEHHbBIC
V3YYECHUH SIBIICHUI U IIPOLIECCOB;

CBA3U  IIpH

JlefaTh BBIBOJBI C MCIIOJIb30BAHUEM JENYKTUBHBIX U
VWHJyKTHBHBIX YMO3AKJIFOUEHUH, YMO3AKIIOUEHUNA 110

aHAJIOTHH, ¢bopmMynaHMpoBaTh TUIOTE3bI 0
B3aUMOCBSI35X;
CaMOCTOSITENIbHO ~ BbIOMpAaTh  CHOCOO  pelieHus

y4ueOHOM 3a7aun (CpaBHUBATh HECKOJIHKO BapHAHTOB
pelieHusi, BbIOMpaTh Haubojee MOAXOASIIIUNA C
Y4ETOM CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHUEB);

HCIIOJIb30BAaTh BOMPOCHl KakK MCCIEAOBATEIbCKUN
WHCTPYMEHT MO3HaHMs; (HOpMyIHpPOBAaTh BOMPOCHI,
¢bukcupylomuye paspelB  MEXIY peaJbHbBIM U
JKEJIaTeIbHBIM COCTOSTHUEM CHUTYyallMHM, OOBEeKTa,
CaMOCTOSITEJILHO YCTaHABIMBAaTh UCKOMOE U JaHHOE;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (opMy
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NpeacTaBIeHUs HMHOOPMAIMM W WUIUTIOCTPUPOBATH
pemiaeMbple  3aadd  HECIOXKHBIMH  CXEMaMH,
JrarpaMMaMi, MTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

3¢ exTuBHO
uHpOpMAaIHIO

3aliOMMHaTb MW CHUCTEMAaTHU3UPOBATH

PeryasitTuBHblie:

BBISABIISITH MPOOJIEMBI TSI PEUICHUS B KU3HEHHBIX H
yUeOHBIX CUTYyallUsX;

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM  PEIICHHS
3a/1a4d (WM €T0 4acTh), BBIOMPATh CIIOCOO PEIICHHUS
y4eOHOH 3aJaun ¢ Y4eTOM HMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX  BO3MOXHOCTCH, apryMEeHTHpPOBATh
IIpeIaracMple BApUAHTHI PEILICHMUI;

COCTaBNATh IMJaH JelcTBUM (MIaH peanu3alnuu
HaMEYEeHHOT'0 aIrOpPUTMa PElIeHus ), KOPPEKTUPOBATh
NPEUIOKEHHBIH aNTOPUTM C Y4YETOM TOJY4YEHHUS
HOBBIX 3HAHUHN 00 M3yuyaeMOM OOBEKTE.

MII 7

7) YMCHHUEC CaMOCTOATCIBHO OLICHUBATH U

MPUHUMATh  PEIICHUs, ONPEACIIAIOIINE
CTpaTErul0  IOBEIECHUA, C  YYETOM
Fp AXKITAHCKUX nu HpaB CTBCHHBIX
IIGHHOCTEH;

YMEHHE  CaMOCTOSITEIbBHO  OLICHMBaTb U
MPUHUMATD pelieHus, OIIpeIeNAIOINE
CTPAaTEruIo NOBEIEHNUS, C YUETOM I'PaXKIaHCKHUX
1 HPABCTBEHHBIX LIEHHOCTEH;

ITo3HaBaTeJbHBIC:

TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSATEIbHOM
UH(GOPMaIMOHHO-TIO3HABATELHOU JIEATEIBHOCTH,
BKJIFO4Yas YMCHI/Ie OpI/IeHTI/IpOBaTI)CSI B paBJ'H/ILIHI)IX
WMCTOYHUKAX HH(POPMAINH, KPUTUIECKH OIEHUBATh U
WHTEPIPETUPOBATH HHPOPMAIIUIO, TIOTyIaeMYI0 U3
Pa3IMYHBIX HCTOYHUKOB




PerJIﬂTI/IBHbIe:

BBISBIIATH MPOOJIEMBI JUIsl PELIEHUs B KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

(¢hopMUpOBaHHE HABBIKOB YYacTHUs B Pa3IMYHBIX

BHJIAX NESTENIbHOCTH, MO/IETTUPYIOLINX
npodecCuOHAIbHYIO OATOTOBKY
KoMMmyHuKaTUBHBIE!
MII 8 | 8) BnaneHue S3bIKOBBIMU CpPEICTBAMHU - | BIIaJICHUE SI3bIKOBBIMM CpPEACTBAMHU - yMEHUE
YMEHHE SICHO, JJOTUYHO M TOYHO HM3JaraTh | ICHO, JIOTUYHO M TOYHO M3JIaraTb CBOK TOUKY | FTOTOBHOCTb y4eOHOTO COTPYJIHUYECTBA c
CBOIO TOYKY 3pEHHs, MHCIOJb30BaTh | 3pEHMsI, UCIOIb30BaTh AJCKBATHbIE SI3bIKOBBIC | IPEMOJABATEIIMU U CBEpCTHMKAaMM  C  HUC-
aJIeKBaTHBIE SI3bIKOBBIE CPE/ICTBA; CpEICTBa; II0JIb30BAHUEM CIELHAIbHBIX CPEICTB U METOJOB
JIBUTATEJIbHOW aKTUBHOCTH
MII 9 | 9) BnaneHue HaBbIKAaMM IO3HABATENbHOMN | BlaJeHUE HaBbIKaMU NI03HaBaTeNbHON | PeryiasiTuBHbIC:

pedrexcun Kak OCO3HAHHS COBEPILAEMBbIX
JEMCTBUM M MBICIUTEIBHBIX IMPOLECCOB,
WX PE3yJbTaTOB M OCHOBAHWH, TpPaHMUIIL
CBOEr0 3HAHUs U HE3HAHUs, HOBBIX
MO3HABATENIBHBIX 3a/lad U CPENCTB HX
JIOCTH>KECHHUSL.

pedieKkCcuM KaKk OCO3HAaHUS COBEPIIAEMBIX
JICUCTBUHA W MBICIUTENBHBIX IPOLECCOB, HX
pe3yJIbTaTOB U OCHOBAHMI

BJIAJIETh CIIOCOOAMH CaMOKOHTPOJIS, CAMOMATHBALIUH
U peduiekcuu;
OIICHWBAaTh COOTBETCTBHE
YCIIOBUSIM.

pe3ynbrata Leau U




IIpenmeTHbIe:

Ha 0a3zoBoMm ypoBHEe TpeOOBaHHMS K IIPEAMETHBIM pe3yjbTaTaM OCBOCHHs 0a30BOro Kypca
JIOJDKHBI OTPaXKaTh:

[P 1) chopMUpPOBaHHOCTH MPENCTABICHUH O MECT€ XMMHUHU B COBPEMEHHON Hay4YHOMH
KapTHHE MHpa; NOHUMAaHHUE POJIM XUMHUU B (DOPMHUPOBAHMM KpYyro3opa U (yHKIMOHAJIbHON
IPAMOTHOCTH 4€JIOBEKA Il PEILICHUS IPAKTUYECKUX 3a/1a4;

[1P 2) BnaseHne OCHOBOMNOJATAOIIMMU XUMHUYECKUMHU TTOHSATUSMU, TEOPUSIMH, 3aKOHAMH 1
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMHUUYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW;

ITP 3) BnageHNe OCHOBHBIMU METOJAMH HAay4YHOTO ITO3HAHUS, MCHOJIb3YEeMbIMU B XMMHH:
HaOJroleHne, ONMCaHUe, W3MEPEeHHUe, HKCIEPUMEHT; YyMEHHe o0padareiBaTh, OOBICHATH
pE3yNbTaThl MPOBEICHHBIX OINBITOB M JIEJIaTh BBIBOABI; TOTOBHOCTh U CIIOCOOHOCTH NMPHUMEHSTH
MCTOJbI MMO3HAHUWSA IPU PCUHICHUHN NPAKTUYCCKHUX 3a4a4;

1P 4) chopMUpOBaHHOCTH YMEHUS JaBaTh KOJTUYECTBEHHBIE OI[CHKU U MPOBOJUTH PACYEThI
0 XUMUYECKUM (popMyJiaM U ypaBHECHUSIM;

IIP 5) BnajgeHue npaBWJIaMH TEXHHKH O€30MMACHOCTH TPH HMCIOJIB30BAHUU XHMHYECKHX
BECIICCTB;

I[P 6) chopmMupoBaHHOCTH COOCTBEHHOH MO3MIIMH 1O OTHOWIEHUIO K XHUMHUYECKOH
uH(pOopMaLny, NOTYy4YaeMOl U3 pa3HbIX UICTOYHUKOB;

11P 7) JIIA O6y‘laIOH_II/IXCH C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3O0POBbA OBJIAJCHUC
OCHOBHBIMH JOCTYIIHBIMU METOJAMH HAYUYHOT'O ITO3HAHUA,;

IIP 8) mns cienblx M cnaGoOBHIANIMX OOYYarOIIUXCS OBJIAJCHUE IPABUIAMM 3aIUCH
XUMHYECKHX (OPMYJI C HCIOIB30BaHHEM pelnbeHO-TOUCHUHOH cucTeMbl o0o3HaueHwmit JI.
bpaiins.

- YMEHHUE TJIAHUPOBATh M OCYIIECTBIISITH MPOSKTHYIO M UCCIIEIOBATENBCKYIO EATEIbHOCTD;

- CIIOCOOHOCTH IMMPE3CHTOBATb JOCTUTHYTBIC PEC3YyJIbTAaTbl, BKJIKOYad YMCHHC OIPCACIIATH

IMPUOPUTETHI Leneu ¢ yueTomM LICHHOCTEHN U )KU3HEHHBIX IIJIaHOB,

- CaMOCTOATCIBHO PCAJIM30BbIBATb, KOHTPOJIHMPOBATH MW OCYHICCTBIATH KOPPEKIUIO CcBOCH

ACATCIIBHOCTH HAa OCHOBEC NPECABAPUTCIILHOI'O INIAHUPOBAHUA

- CIIOCOOHOCTH HMCIIOJIb30BaTh JOCTYIIHBIC PECYPChl IJISI OTOCTHUIKCHUSA ueneﬁ; OCYHICCTBJIATDH

BBIOOp KOHCTPYKTHUBHBIX CTPAaTETUH B TPYIHBIX CUTYAIHSIX;
-II0JTy4eHHE MpeicTaBIeHUs 00 00I1e JOrHYeCKHX METOaX U HayYHBIX MOJX0AaX;

- IMMOJIYUCHHUEC IMPEACTABIICHHA O IPOUCAYPEC 3alllUThl MHAWBUAYAJIBbHOI'O ITPOCKTA.
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KoHTpo:b 1 olieHKa pe3ynbTaToB OCBOEHUS MPEIMETa OCYIIECTBIIETCS MpernojaBaTesieM

B IIpoliecce MPOBEIEHHs MPAKTHYECKUX 3aHATUH, B (OpMe yCTHOrO W MUCBMEHHOTO OIpoca,

BBIIIOJIHCHUA CTYACHTAMH HWHIUWBHUAYAJIbHOI'O IIPOCKTA. TeKyH_II/If/'I KOHTpPOJIb HOPOBOAUTCA B

npenenax yueOHOro BpeMeHH, Ha J000M U3 BUIOB yueOHbIX 3aHATHI. Dukcalus pe3ysbTaToB

TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH CTYACHTOB OCYHICCTBIACTCS 110 NATHOAIIIIEHON CHCTEME.

[IpomexxyTounasi arrectanmus 1o ydeOHOMY Kypcy «BBereHune B CHEIMAIBHOCTHY

npexycMoTpena B hopme nuddhepeHIMpPOBAaHHOTO 3a4eTa.

CTpyKTypa 10NO0JHUTEIBLHOT0 Y4e0HOI0 Kypca:

Nunexc Haumenosanue O0BeM Bcero y4eOHBIX 3aHATHI
oOpa3oBatenbHON | Teopernueckoe | JlabopaTopHbie
Harpy3Ku oOyueHue U TIPaKTUYECKUe
3aHATHS
BBenenue B
JIVK.01 o 198 118 80
CHeNHAIbHOCTD
OcHOBBI e
JAVK.01.01 | mpodheccuonanpHoi 8 8
PEIYyCMOTPEHO
JESITCIIbHOCTH
EcrecTBeHHOHay4HbIE
JIYK.01,02 | AHCTHITIIHBL B 156 106 50
npodeCCHOHAIBHON
JICSITEIIbHOCTH
OcCHOBBI IPOEKTHOM
JAVYK.01.03 | nestenpHOCTH/OCHOBBI 34 4 30
YepUCHUS
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2. Conepskanue yueOHOro kypca «Bpejgenne B cneumuajibHOCTb)»

HAYK.01.01  OcHoBbl IpoecCHOHANBHOM AESITEIbHOCTH

Tema 1
OcHoBHasi npogeccuoHaIbHasi 00pa3oBaTe/ibHAs NPOrpaMMa Mo CHeunaabHOCTH
OcHoBHas npodeccuoHanbHas o0pazoBareibHas MporpaMMa o CreHaTbHOCTH

Tema 2
XapakTepucTuka npopeccuoHaIbLHOM 1eITeJJbHOCTH BBIITYCKHUKA
XapaktepucTruka npodeccHOHaIBLHOM IS TEIBHOCTH BBITYCKHUKA

Tema 3
HcTopus pa3BuTHs CIEHATBHOCTH
Hcropust pa3BUTHS CIIEIMATILHOCTH

Tema 4
IlepcnekTHBHBbIE HAIPABJIEHHUS PA3BUTHS CHENMATbHOCTH
[TepcniekTUBHBIC HANPABICHUS PA3BUTHS CIEIIUATBHOCTH

JAVYK.01.02  EcrecTBeHHOHAy4YHbIE TUCUUILIMHBI B IPO(ECCUOHATBHOM IEATEIbHOCTH

BBenenue
HaquHe METOAbI ITO3HAHUA BCUHICCTB U XUMHUUYCCKUX sBJIeHu. Poib SKCIICPUMCHTA U
TCOpHUU B XUMHHU. MOI[CJH/IpOBaHI/Ie XUMHUYCCKUX IMPOLECCOB. 3HaueHne XUMUHU IIpu OCBOCHHHU
npodeccuit CIIO wm cnemumanbHocTeid CIIO TexHmveckoro mnpoduis mpodhecCHoHATHLHOTO
o0OpazoBaHusl.

1. O0mas u HeopraHu4veckasi XUuMHs

1.1. OcHOBHBIE NOHATHSA U 3AKOHbI XUMHUH

OcHoBHble moOHATHS XuMUU. BemectBo. Atom. Mornekyna. XUMHUYECKUM 3JIEMEHT.
Annorponusi. Ilpocteie u cioxHbIe BemiecTBa. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTaB
BelIeCTB. XUMHUECKHE 3HaKU U (Hopmynbl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJISIpHAsl MaccChl.
KonnuectBo BemectBa. OCHOBHbIE 3aKOHBI XUMHUU. CTeXHOMETpHUs. 3aKOH COXPAHEHHUS MacChl
BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB MOJIEKYJSIPHON CTPYKTYphl. 3aKOH ABOraJipo U
CIIeICTBUS U3 Hero. PacueTHble 3a/1a4yl Ha HaXO0KJIEHUE OTHOCUTEIbHON MOJIEKYJISIPHOW Macchl,
OIpEIETICHUE MACCOBOM 10T XUMHYECKUX JIEMEHTOB B CII0’KHOM BELIECTBE.
Jemoncmpayuu: Mojenn aTtoMOB XMMHYECKHX D3JEMEHTOB. MoJenu MOJeKyl NpPOCTBIX H
CIIOXKHBIX BemlecTB (mapocrepkHeBble U Ctioapra—Dbpurineba). Kosteknus npocTeix u
CIIOXKHBIX BenlecTB. HekoTopeie BemiectBa KonuyecTBOM 1 Moib. Mojaens MomisipHOro oobeMa
ra3oB. Aytorponus pocdopa, Kuciopoaa, 010Ba.
Ilpakmuueckoe 3anamue: Pelienue 3a1a4 Ha 3aKOHbI XUMUH.

1.2. Ilepnoanyeckuii 3axoH u Ilepnoanyeckas cucreMa XMMHYECKHX
3jemeHnToB /I. U. MeHnaeneeBa u cTpoOeHHE aTOMA
[Tepuonnueckuii 3akon [JI. M. MenneneeBa. Ortkpeitue JI. WM. MenaeneeBsiMm
[Tepmonnueckoro 3akona. llepmommyeckuii 3akoH B QopmymupoBke JI. M. MeHnneneena.
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[Tepmonuueckass Tabnuia XUMHUYECKHX OJIEMEHTOB — rpaduyeckoe OToOpakeHue
NEepUOIUYEcKOro 3akoHa. CTpyKTypa MeprHoAMYECKON TaONUIbl: IepUObI (Maible U OONBIINE),
rpynnsl (rnaBHas ¥ noboynast). Ctpoenue atoma u Ilepuonnueckuit 3akon . 1. Menneneesa.
ATOM — cnokHast yacTuua. Sapo (IpoTOHBI U HEUTPOHBI) U INEKTPOHHAST 0000uKa. M30TOMBI.
CrpoeHre >IEKTPOHHBIX O0OJOYEK aTOMOB JJIEMEHTOB MajblX nepuonoB. OcobeHHoctu
CTPOCHHUSI DIIEKTPOHHBIX OOOJIOYEK aTOMOB JJIEMEHTOB OOJBIINX MNEPUOJOB (IEPEXOIHBIX
anemMeHToB). llonstue 00 opOutansax. s-, p- U d-opOuTamu. DIEKTPOHHBIE KOH(HUTYpaIuu
aTOMOB XHMHYECKHX 3ieMeHTOB. CoBpemeHHas QopmynupoBka [leproandeckoro 3akoHa.
3nauenue [lepuonuyeckoro 3akona u Ilepuoanueckoil cucreMsl xumMuueckux snemenTos 1. U.
Menpeneesa ais pa3BUTUS HAYKH U TIOHUMAaHUS XUMHUYECKON KapTUHbBI MUpA.

Jemoncmpayuu: Paznmmanasie popmel [leproandeckoil cucTeMbl XUMUYECKUX deMeHTOB J]. .
MenneneeBa. [uHamuueckue Tabmuuel g MojenupoBaHus I[lepuoauyeckoil CHUCTEMBI.
DneKTpHu3anus Tell U UX B3aUMO/ICHCTBHUE.

Jlabopamopustit onvim: MonenupoBanue noctpoeHus [lepuoandeckoil TabIUIBI XUMUYECKUX
3JIEMEHTOB.

Ilpakmuueckoe 3anamue: CTpoeHUE aToma.

1.3. CTpoenue BemecTBa

WNonnas xumuyeckass cBa3b. KaTuoHBI, WX 00Opa3oBaHHE W3 aTOMOB B pE3yJbTaTe
nporecca OKHCIEHHs. AHHOHBI, WX OOpa3oBaHHME M3 aTOMOB B pe3yjibTaTe Ipolecca
BOCCTaHOBJEHMs. VOHHas CBsI3b Kak CBA3b MEXJIy KaTMOHAMM M aHHOHAMHU 3a CueT
AIIEKTPOCTATUYECKOTO MpHUTsHKeHHsA. Kiaccudukanus HMOHOB: IO COCTaBy, 3HAaKy 3apsna,
HAJIMYUIO TUJpATHON 000s104yku. VoHHBIE KpucTajumueckue pemeTku. CBOMICTBa BELIECTB C
VMOHHBIM THUIIOM KpHUCTaNIMYecKOoW pemieTku. KoBajleHTHass XuUMHuYecKas CBs3b. MexaHHU3M
o0Opa3oBaHus KOBaJIEHTHOMN CBSI3U (oOMeHHBIH u JTOHOPHO-aKLIENITOPHBIH).
DNeKTpoOTpULATEIbHOCTh. KoOBasleHTHbIE MOJsipHAas M HemossipHas cBsA3u.  KpaTHOCTh
KOBAJCHTHOM CBsI3U. MOJIEKYJSIpHBIE W aTOMHBIE KpHUCTaulMueckue pemerku. CBolicTBa
BEUIECTB C MOJEKYJSIPHBIMA WM aTOMHBIMH KPUCTAJUIMYECKMMH pelIeTKaMH. MeTanaudeckast
CBA3b. MeTauinyeckass KpUCTAJIMYECKas penieTka M METAUIMYeCKas XUMHYECKas CBS3b.
@usnyeckue CBOICTBA METAIOB. ATperaTHblE COCTOSHHS BEIIECTB W BOJOPOJHAs CBS3b.
TBepaoe, xuakoe M ra3oo0pa3Hoe COCTOsiHMA BemiecTB. Ilepexon BemecTBa M3 OIHOTO
arperaTHoro COCTOsIHUSA B Apyroe. BomopoaHas cBs3p. Uuctele BemecTBa U cMecH. [loHsaTre o
cMmecu BeulecTB. ['omoreHHble U rereporeHHble cmecu. CocTtaB cMeceil: 00beMHas U MaccoBast
JI0JI1 KOMIIOHEHTOB CMECH, MaccoBas aoisl npumeceid. JlucnepcHeie cucremsl. [lonstue o
nucriepcHoit cucteme. JlucnepcHas asa u aucnepcuonHas cpeaa. Kimaccugukanus 1ucnepcHbIx
cucteM. [loHATHE O KOJIIONIHBIX CUCTEMAX.
Hemoncmpayuu: MoJens KpUCTANIMYECKOM pelieTky xjopuaa HaTpusi. OOpa3isl MUHEPaJIoB C
MOHHOW KPHUCTAJUIMYECKOW PEIIETKOM: KalbIUTa, rayiuTa. Moaenn KpUCTAUNIMYECKUX PEIIETOK
«cyxoro npaa» (wim Hona), anmasa, rpadura (win kBapua). [Ipubopsl Ha KUAKUX KpUCTAILIaX.
OO0pa3iibl pa3aTUYHBIX TUCTIEPCHBIX CUCTEM: IMYJIBbCHM, CYCIIEH3UN, adpo30Jiei, reieil u 30Je.
Koarymsuus. Cunepesuc. Oddext Tunnans.
Jlabopamopnuie onvimoi: [Ipurotopnenue cycneH3un kapooHarta Kaiblus B Boje. [lomyuenue
AMYJILCUU MOTOPHOTO Macia. O3HaKOMIIEHHE CO CBOMCTBAMH JUCHIEPCHBIX CUCTEM.
Ilpakmuueckoe 3anamue: Buibl XUMHUYECKOH CBSI3H.

1.4. Bona. PacTBOpbI. DIeKTPOIUTHYECKAS I CCOLUALIHSA
Bopma. PactBopbl. PactBopenue. Boma kak pactBoputTens. PacTBOpMMOCTH BELIECTB.
Haceoliennble, HEHACHIIEHHBIE, MEPECHIIEHHBIE PAaCTBOPBL. 3aBUCUMOCTh PacTBOPUMOCTHU
ra3oB, OJKUJAKOCTEH ¥ TBEPABIX BEIIECTB OT pa3idudHbIX (GakTopoB. MaccoBas mons
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PacTBOPEHHOTO BEIIECTBA. DIIEKTPOIUTUYECKAST JUCCOIMAINS. DIEKTPOIUTHI U HEIJICKTPOUTEHI.
DNEKTPOIUTHYECKAs JucconManusi. MeXaHU3Mbl AJIEKTPOJUTUYSCKOW JUCCOIMAIMK ISt
BEIIECTB C PA3IMYHBIMH THUIIAMH XUMHUYECKOUW CBSI3H. [ MApaTUPOBAHHBIC M HETHIPATUPOBAHHBIE
noHbl. CTENeHb JICKTPOIUTHUYECKON aucconuanuu. CuiabHBIE M ClIa0ble SJICKTPOJIHTEHIL.
OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTHUECKON aucconuanyu. KucioTel, OCHOBaHUS U COJIU
KaK 3JICKTPOJIHTEHI.

Jlemoncmpayuu: PactBopuMocTh BemecTB B Boje. CoOupaHue ra3oB METOJOM BBITCCHCHHS
BO/IbI. PacTBOpeHUe B BOJIE CEpHON KUCIOTHI U cojeil ammonust. OOpas3ibpl KPUCTAIUIOTHIPATOB.
W3roroBieHue THIICOBOM MOBS3KH. VcIbITaHWE pAaCTBOPOB AJIEKTPOIMTOB M HEAIEKTPOJIUTOB Ha
peaIMeT JUCCOIHAINK. 3aBUCUMOCTh CTETICHH SJICKTPOJIUTHUYECKON MHUCCOIMAIMHA YKCYCHON
KHCIIOTHI OT pa30aBiieHUs] pacTBOpa. JIBMKCHHE OKPAIICHHBIX MOHOB B AJICKTPUUYCCKOM IIOJIC.
[TpuroToBneHuE )KECTKOW BOJBI U yCTPaHEHUE €€ jKeCTKOCTU. MoHnThI. OOpa3iibl MHHEPATIbHBIX
BOJI Pa3JIMYHOTO HA3HAYCHUSI.

Ilpakmuueckoe 3anamue: IIpUTOTOBICHHME pacTBOpa 3aJaHHON KOHIEHTpAIMH. Peakiuu
HOHHOTO OOMEHa.

1.5. Knaccndukanus HeoprannyecKux coeJMHEHUI U UX CBOICTBA

KucnoTs! 1 ux cBoiicTBa. KHCIOTHI KaK 3JIEKTPOIHTHL, UX KIacCU(UKAIUS 110 pa3THIHBIM
npu3HakaM. XMMHUYECKHUE CBOMCTBA KUCJIOT B CBETE TEOPUU DJIEKTPOJUTHUECKON THUCCOLMALINU.
Oco0eHHOCTH B3aMMOJICUCTBUS KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT C METaJlJIaMHu.
OcHOBHBIE CTOCOOBI TONy4YeHHs KUCIOTH. OcHOBaHMS W WX cBoWcTBa. OCHOBaHHUS Kak
ANIEKTPOJIUTHI, HUX KiIaccu(UKaLMs 10 pPA3IMYHBIM [pPU3HAKaM. XHUMHUYECKHE CBOMCTBA
OCHOBaHUM B CBETE TEOPUU DJIEKTPOJUTHUECKOHN IuccolManuu. Pa3znokeHue HepacTBOPUMBIX B
Bojic ocHOBaHWU. OCHOBHBIE CITOCOOBI MoJTydeHus: ocHoBaHWH. Conu 1 ux cBoiictBa. Conu Kak
anekTposuThl. Collu cpeaHue, KUCIbIE M OCHOBHBIE. XMMHUYECKHE CBOMCTBA COJIEH B CBETE
TEOPUHU DJIEKTPOJUTHUECKON aucconuanuu. CrocoObl mosiydyeHus coisedl. ['maponus coseil.
Oxkcunel u ux cBoictBa. Coneobpasyroniye U HecojeoOpasyomue OKcuibl. OCHOBHBIEC,
aM(pOTepHBbIE U KHUCIOTHBIE OKCHUJBI. 3aBUCHMOCTh XapaKTepa OKCHUIA OT CTEHEHH OKHUCICHHS
00pa3yrollero ero Merauia. XuMHUecKue cBoiicTBa okcu10B. [lomydyeHne okcuaoB.
Hemoncmpayuu: B3auMonelicTBue a30THOM M KOHLEHTPUPOBAHHOM CEPHOM KHUCIOT C
metayulamu. ['openue docdopa u pacTBopeHHe MNpoAykTa ropeHus B Boze. llomydenue u
cBoiicTBa amdorepHoro ruapokcuia. Heobpatumblil ruaponu3 kapobuaa xaneius. OOpaTuMblii
TUIPOJIN3 COJIEH PA3JIMYHOTO TUIIA.
Jlabopamopnvie onvimpl: VicnipiTaHue pacTBOPOB KHUCIOT HMHAMKaTopamu. B3ammonelicteue
METAJIJIOB C KHUCIOTaMH. B3aummonelcTBue KHCIOT C OKCHJAaMH MeTaylioB. Bzammopelictue
KHCIIOT C OCHOBaHMAMM. B3auMozelicTBue KUCIOT ¢ coisiMu. VIcIbITaHHE pacTBOPOB ILIEIOUYEN
MHAMKaTOopamu. BzaumonencTeue menoyeil ¢ coaMu. Pa3iiokeHne HepacTBOPUMBIX OCHOBAHUM.
BzaumoperictBue coneit ¢ metamiamu. B3aumogenctsue coneit apyr ¢ apyrom. ['maponus coneit
Pa3IUYHOrO THIA.
Ilpakmuueckoe 3anamue: I'eHeTHUECKas CBA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COEIMHEHUIN

1.6. XuMu4yeckue peakuuu

Knaccudukanusa xummudeckux peakiuil. Peakum coegnuHeHus, pa3iaoxKeHus, 3aMeIleHus,
oOmena. Karanutuueckue peakuuu. OOpaTtuMble M HeoOpaTHMble peakiuu. ['OMOreHHblE U
TEeTEPOTeHHBIE PEAKIIUU. DK30TEPMUUYECKUE M DHIAOTEPMHUYECKHE peakmuu. TeruioBoi sddext
XUMHUYECKHX peakuui. TepMmoxumuueckue ypaBHeHHs. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakiuu. Crenenb okuciaeHUs. OKUCIUTENb U BOCCTAHOBJIEHHE. BOCCTaHOBUTEND U OKHCIICHHUE.
Meton  anekTpoHHoro — GajmaHca AN COCTaBJIEHUSI ~ ypaBHEHUH  OKUCIHUTEIBHO-
BOCCTAHOBUTENBHBIX peakuuil. CKOpocTb XuMHUecKMX peakuuid. IloHarne o ckopocTu
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XUMHUYECKHUX peakUuid. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEaKIUil OT pa3au4HbIX (aKTOpPOB:
HpUPOABl  pPEarupyloIIUX  BELIECTB, WX KOHIEHTpalUd, TEMIEPATYphl, IIOBEPXHOCTU
COIIPUKOCHOBCHUA W HCIIOJIb30BAHUA KaTaJIUu3aTOPOB. O6paTI/IMOCTB XUMHNYCCKUX peaKLII/If/’I.
OOpatuMbie ¥ HEOOPATUMBIE PEAKIIUUA. XUMHUYECKOE PABHOBECHUE M CIIOCOOBI €T0 CMEIICHHUS.
Jemoncmpayuu: Ipumepsl HEOOPATUMBIX PEAKIHA, HAYIIUX ¢ 00Pa30BaHUEM OCAJIKa, T'a3a UK
BOJIbl. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT MPUPObI Pearupyronmx BeiecTs. Bzaumopaeiicteue
pPacTBOPOB CEPHOM KHCIIOTHI C PacTBOpaMU THOCYJb(ara HATPHUS Pa3IMYHON KOHICHTpPAIUU U
TeMneparypbl. Mojenb KUISIIETO0 0. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM peakluuu OT
IPUCYTCTBUSl KaTalu3aropa Ha IPUMEpPE pasjoKEHUs IEpOKCHIa BOJOpPOJAa C IOMOILBIO
JIMOKCUJAa MapraHua 1 karanasel. MoJzienp 3neKkTpoinsepa. Moaenb 3JIEKTPONIM3HOW BaHHBI IS
MOJIYyYCHU A aJIFOMHUHUA. MOI[GJIL KOJIOHHBI CHUHTC3a aMMUaKa.

Jlabopamopnvie onvimobi: Peakuys 3aMenieHHs] MEU JKeJIe30M B paCTBOPE MEIHOT0 Kyropoca.
Peakuuu, wupgymme c¢ oOpa3oBaHHMEM OcCajka, Ta3a WIM BOAbL. 3aBHCUMOCTb CKOPOCTH
B3aMMOJICHCTBHS COJSTHOM KHCIOTHI C MeTalyIlaMH OT WX MPUPOJbL. 3aBUCHUMOCTH CKOPOCTH
B3aMMOJICHCTBHS LIMHKA C COJSIHOM KHCIOTOM OT €€ KOHLIEHTPAalMU. 3aBUCUMOCTb CKOPOCTH
B3aumoeiicTBus okcuna menu (I1) ¢ cepHoit KUCIOTOH OT TeMImepaTyphl.

Ilpakmuueckoe 3anamue: Peuienue 3a1a4 Ha CKOPOCTh XUMHUYECKHUX PEaAKIIHiA

1.7. MeTtajuibl 1 HEMeTaJLIbI

Mertamel. OCOOCHHOCTH CTPOCHHSI aTOMOB W KpuCTauioB. Dusnyeckuwe CBOWMCTBA
metauioB. Kiaccupukamuss METauioB 1O pa3iMyHBIM IpHU3HAKaM. XHWMHUYECKHE CBOWMCTBA
METaJUIOB. DJEKTPOXMMHUYECKUU psAa  HampsHKeHWH MetaiwioB. Mertamnorepmus.  OOmume
crnocoOpl  momydeHuss ~ MetauioB.  Ilomstme o  meramwnypruu.  [Tupomerammyprus,
THIPOMETAIUTYprust U diekTpomeramuryprus. CrutaBel uYepHble W IBeTHbIC. [IpuMeHeHwme
metauioB. Hemeramnbl. OcOOEHHOCTH CTpOCHHS aTOMOB. HemeTamibl — MpocThie BEIIECTBA.
3aBUCUMOCTh CBOWCTB TaJOr€HOB OT UX TIIOJIOKEHUS B TEPUOJUYECKON CHCTEME.
OxucnuTenbHble U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAJJIOB B 3aBUCUMOCTH OT MX HOJIO0XKEHUS
B PAAY JIEKTPOOTpUIATENbHOCTH. [I[pMeHeHne HeMeTaIlIoB.
Hemoncmpayuu: Konnexkuust Mmetamnos. BzaumozelicTBue MeTamioB ¢ HeMeTaulaMu (kesesa,
[IUHKA U aJJIOMHHUS C CEPOM, aIFOMUHUS C HOZ0M, CYpbMBI C XJIOPOM, TOPEHHUE JKeJle3a B XJI0pe).
['openue MetamnoB. AntomuHoTepmusi. Komnekius HemetamioB. 'opeHne HemeTamioB (cepsl,
doctopa, yris). BriTecHeHHe MeHee aKTHBHBIX TaJOr€HOB M3 PAacTBOPOB MX cojeil Ooiee
aKTUBHBIMU TajJlOT€HaMH. MoOJenb HPOMBIIIICHHON YCTAaHOBKM JUIsl MPOM3BOJCTBA CEPHOM
KACIOTHl. Mojens meun Juist oOkura u3BecTHAKa. KoJuleKumu npoayKIuil CHIMKAaTHON
INPOMBIIIJICHHOCTH (cTeka, ¢papdopa, pasHca, HIeMeHTa pa3InYHbIX MapoK U Jp.).
Jlabopamopnute onvimel: 3axkanka U oTHyck ctaqu. O3HAKOMIIEHHE CO CTPYKTYpaMHU CEporo u
6enoro uyryHa. PacrnozHaBaHue pya xenesa.
Ilpakmuueckue 3anamua: Ilomydenue, coOMpaHMe U paclo3HaBaHWE Tra3oB. PemeHue
HKCTIEPUMEHTABHBIX 3a/1a4.

2. Opranuyeckasi XuMusi

2.1. OcHOBHBIC NOHATHS OPTrAaHMYECKON XMMHHU H TEOPHs CTPOCHHUS
OPraHUYecKUX COeAUHECHUM
IIpenmer oprannyeckoil xumuu. IIpuponHbIE, HCKYCCTBEHHBIE M CHHTETHUYECKHE
opranvueckue BeniecTBa. (CpaBHEHHE OpPraHMYECKHMX BEIIECTB C  HEOPraHMYECKHUMHU.
BanentHOoCTh. XMMHYECKOE CTPOEHUE KaK MOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIBI IO
BaJICHTHOCTH. Teopus cTpoeHus opraHudeckux coeauHeHuit A. M. byrtnepoBa. OcHOBHbIE
MOJIOKEHUS TEOPHH XUMHUYECKOro cTpoeHus. M3omepust u u3omepbl. Xumudeckue Gopmyisl U
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MOJIEIM MOJIEKYJ B oOpraHmdyecko xumuu. Kiaccudukaius OpraHMYECKHX BEIECTB.
Knaccugukarus BemecTs mo CTPOCHUIO YIIIEPOAHOTO CKENeTa M HAJM4YUIO0 (YyHKIMOHAIBHBIX
rpymm. ['omonorun u romonorus. Hagana nomenknarypsl IUPAC. Knaccudukanus peakiuii B
opraHvueckoil  xumuu. Peakuum npucoenuHeHus (TUAPUPOBAHUSA, TaJOrE€HUPOBAHUS,
TUIPOrajoreHUpOBaHUS, TUipaTalyi). Peakuuu OTILIEIUICHUS (merunpupoBaHus,
JETUIpOorajloreHMpOBaHus, Aeruaparanun). Peakunun 3amemenus. Peakiuu nsomMepusanuu.
Hemoncmpayuu: Monenu MOJIEKYJ TOMOJOTOB U H30MEPOB OPraHUYECKHUX COCIMHECHUM.
KadecTtBeHHOE OOHapy)KeHHME YTiepoia, BOJIOpPOJAa M XJIOpa B MOJIEKYJIaX OpPraHUYECKHX
COCIMHECHU.

Jlabopamopuwtii onvim: VI3rOTOBIICHUE MOJEIIEN MOJIEKYJ OPraHUYECKUX BEILIECTB.

2.2. Yrj1eBoa0poabl U UX NPUPOJIHbIE HCTOYHUKH

AnkaHpl. AJIKaHbl: TOMOJIOTMYECKMM psAJ, H30MEpHs M HOMEHKJAaTypa aJKaHOB.
XUMHUYECKHE CBOMCTBA aJKaHOB (METaHa, 3TaHAa): TOpPEHHE, 3aMeIleHHe, pPa3JIoKEHHeE,
neruapupoBanue. [IpuMeHeHue alnkaHoB Ha OCHOBE CBOMCTB. AJIKEHbI. DTHIIEH, €ro MOJyuyeHHe
(IeruapupoBaHUEM 3TaHa, JeNoIMMepHu3anueil onusTUIeHa). ['oMonoruueckuii psj, usomepus,
HOMEHKJIaTypa aJlKeHOB. XMMMUYECKHE CBOICTBA 3TUJIEHA: T'OPEHME, KAYECTBEHHBIE PEAKIUU
(obecuBeunBaHue OpOMHOM BOABI M pAacTBOpa IEpMaHraHata Kauus), TuApaTanus,
nonuMepusanus. [IpuMeHeHne sTuieHa Ha OCHOBE CBOMCTB. /[uennl m kayuyku. [loHsTue o
JMeHaxX Kak yriieBOAOpoax C JAByMs ABOWHBIMH CBs3AMU. CoNpsKEeHHbIE JUEHbl. XUMHUECKUE
cBoiicTBa OyTraaueHa-1,3 u u3omnpeHa: obecuBeunBaHue OPOMHOIM BOJABI U NOJUMEpU3ALUS B
Kayuyku. HarypanbHblil U cuHTEeTHYECKHE KaydyKu. Pe3una. AnkuHbl. AnietuieH. XuMHUYecKue
CBOMCTBa  alleTWJIEHA: TOpeHue, oOeclBeUMBaHWE OpOMHOW  BOABI, MPUCOEIUHEHUN
XJIOpOBOJIOpPOIa U ruapaTtauus. [IpuMeHeHue aleTuiaeHa Ha OCHOBE CBOMCTB. MeEXKiaccoBas
u30MepHs ¢ ankagueHaMu. Apensl. benszon. XuMudecknue cBoiicTBa O€H3071a: TOPEHUE, PEeaKIIuN
3aMerieHusl (raJloreHupoBaHWe, HUTpoBaHue). I[IpuMeHeHne OeH30a Ha OCHOBE CBOICTB.
[TpupoaHble MCTOYHMKH YTIiIeBOAOpoaoB. [IpuponHblii ra3: cocraB, MPUMEHEHHE B KauecTBE
toruuBa. Hedts. CoctaB u nepepadotka HedTH. [leperonka Hedgtu. HedrenpoaykTsr.
Jemoncmpayuu: l'opeHne MeTaHa, OJTWIEHa, aneruieHa. OTHOLIEHME MeETaHa, JTHIICHA,
arieTusieHa U OeH30J1a K pacTBOpaM IMepMaHraHaTta Kanus u OpoMHoi Boje. [lomyueHue stuieHa
peakuuen neruapaTallMy 3TaHOIa, aleTHJIeHa — THAPOJIM30M KapOuja Kaiblus. PasnoskeHue
Kay4dyKa [P HarpEBaHUU, UCIIBITAHUE MTPOLYKTOB Pa3JIOKEHUs HA HeNpenenbHocTh. Komnekus
oOpasuoB Hedptm u HedrempoaykroB. Komnekumsa «KameHHBIE yroip #  HOPOAYKIUS
KOKCOXMMHYECKOTO MPOU3BOACTBAY.
Jlabopamopnuie onvimer: O3HAKOMIIEHHE C KOJUIEKIMEH 0Opa3loB HEPTH U HPOAYKTOB €€
nepepaboTku. O3HaKOMJIEHUE C KOJJIEKIMeH KayuyyKoB U 00pa3liaMu W31l U3 pe3UHBI.
Ilpakmuueckoe 3anamue: IlomydeHue d>TuUIEHa W H3y4deHHE €ro CBOWCTB. CTpyKTypHbIE
(GopMyJIbl OpraHMYECKHX BEIIECTB, U30MEpPhl U romojioru. Pemenue 3amay Ha BbIBOJ (GopMys
yraeBo1opoaoB. CpaBHUTENbHASI XapaKTEPUCTUKA YTIEBOIOPoAOB. ['eHeTnueckas B3auMOCBSI3b
MEX1y OCHOBHBIMHU KJIAaCCaMH YIJIEBOJI0POIOB.

2.3. Kucaopoacoaep:kamue opranHudeckie coelMHeHus1

Crouptel. [lomydyeHue oTaHona OpoXKEHHEM TIIOKO3bI M THIpaTaludeld dSTUJICHA.
['unpokcunpHas rpynmna kak GyHkunoHansHas. [loHsTHE 0 IpeeNbHBIX OJHOATOMHBIX CIIUPTAaX.
XUMHYECKHE CBOICTBA JTaHONA: B3aUMOJCWCTBHE C HAaTpueMm, oOpa3oBaHHE NPOCTBIX U
CIOXHBIX A(QUPOB, OKHUCICHHE B anplerun. l[IpuMeHeHHe 5TaHOlla HAa OCHOBE CBOWCTB.
AJIKOroJIi3M, €ro MOCHEACTBUs Uil OpraHu3Ma 4YelloBeKa U MpeAynpexiaeHue. [ nuiepun kak
MpEACTaBUTEIbL MHOTOATOMHBIX CHUPTOB. KauecTBeHHas peaklyss HA MHOTOATOMHBIE CHUPTBHI.
[Tpumenenue rnunepuna. Oenon. dusznueckue W XUMHYECKHE CBOWcTBa (eHona. B3anmHuoe
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BIMSIHUE aTOMOB B MOJIEKyJie (peHoJsa: B3aMMOJEHCTBUE C TMAPOKCHIOM HATPHsl U a30THOH
kucinotoi. Ilpumenenue ¢eHona Ha ocHOBe CBOMCTB. Amnbaerunsl. [loHsTne 00 ambaerupax.
AnpreruHas rpynna Kak ¢yHKuuoHanmbHas. DopManbaerus U ero CBOMCTBA: OKHCICHHE B
COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYrOUMH cnuptr. Ilomyuenue
IBJIETUOB OKUCIIEHUEM COOTBETCTBYIOLINX CUPTOB. [Ipumenenue ¢popmanbpaerinia Ha OCHOBE
ero cBoiictB. KapOonoBsie kucnotsl. [lonstre o kapOOHOBBIX KuciIoTax. KapOokcunbHast rpymma
KaK (yHKUMOHANbHAsA. ['OMOJIOrHUECKUI Pl PEaeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.
[Tonyyenne kapOOHOBBIX KHCIIOT OKHCICHHEM ajibJETHI0B. XMMHUYECKHE CBOWCTBA YKCYCHOM
KHACJIOTHI: OOIIME CBOWCTBA C MHHEPAIbHBIMU KHCIOTAMH UM PpEaKIUs dSTepUPHUKAIHH.
IIpuMeHeHne YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOMCTB. BpIcIINE >KMpPHBIE KHCIOTBHI HA IIPUMEpE
NATBMUTUHOBOW U cTeapuHOBOW. CroxHbIe 3QUpbl U KUpbL. [lodydeHne CIOXKHBIX 3PHpPOB
peakuueit srepudpukanyuu. CiaoxHble 3pUpbl B NPUpPOJe, UX 3HayeHHe. [IpuMeHeHne CinoXKHbIX
3¢upoB Ha OCHOBE CBOUCTB. JKuphl Kak cinoxHble 3¢upsl. Knaccupukanus ;xupoB. XUMUUYECKHE
CBOMCTBA >KMPOB: TMAPOJU3 U THAPUPOBAHME JKUIKHUX XKUPOB. [IpMeHEeHNE )KUPOB HA OCHOBE
CBOMCTB. Mpbuia. VYrueBoipl. YIIEeBOAbI, HX KiIacCHPUKAIMI: MOHOcaxapuibl (IJIIOKO3a,
bpykTo3a), Aucaxapuisl (caxapo3a) U MmoyMcaxapuibl (Kpaxman W Lesuionos3a). ['mrokoza —
BEIIIECTBO C JBOMCTBEHHON (YHKLHEH — albJeruoCHupT. XUMHUECKUE CBOMCTBA TIIFOKO3BI:
OKHCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpOMT, CHUPTOBOE OpOKEHHE.
[IpuMeHeHrEe TIIIOKO3bI HA OCHOBE CBOWCTB. 3HAYEHHE YIVIEBOAOB B JKMBOH IPHUPOJAE U KU3HHU
yenoBeka. [loHaTme O peakuusAx IMOJMKOHJACHCALIMM W THUIPOIM3a Ha  IpUMeEpe
B3aMMOIIPEBPALLCHUI: TTIF0K03a <> IIOJUCaXapu.

Hemoncmpayuu: OxucieHue cnupra B anpaeruj. KadecTBeHHbIE peakud Ha MHOTOaTOMHBIE
cnupthl. PactBopuMocTh (eHoma B Bome TpH OOBIYHONW TeMIepaType H HarpeBaHHU.
KagectBennrie peakunu Ha (enosn. Peakuus cepeOpsHOro 3epkajia anbIeTHI0B M TIOKO3BI
OxucneHue aipJerujioB M IJIIOKO3bl B KHUCIOTYy C Homoulplo ruapokcuaa menu  (ID).
KagectBennas peaknust Ha kpaxmai. Komnekius 3hpupHbIX Maced.

Jlabopamopuvie onvimol: PacTBOPEHUE TIIMLIEPHUHA B BOJAE M B3aMMOJECHUCTBUE C THAPOKCUIOM
menu (II). CoiicTBa yKCYCHOW KHCIOTHI, OOIIME CO CBOMCTBAMU MHHEPAIBHBIX KHCIOT.
Jloka3aTenbCcTBO HENPENEIbHOIO XapakTepa JKHUIKOrO >KHpa. B3aummonencTBue TIIIOKO3bI U
caxapo3sl ¢ rugpokcuom Meau (II). KauectBennast peakius Ha KpaxMail.

Ilpakmuueckue 3amnamua: V3omepus cnupToB M anpiernjoB. KapOOHOBBIE KHCIOTHI, HX
cBoiicTBa. CpaBHUTENIbHAS XapaKTEPUCTUKA KpaxMaia U LEeJUII0JI03bl. Pelienre 3a1a4 Ha BBIBOJ
(bopMys1 OpraHMYEcKUX BEIIECTB, COAEpXKAIIUX KUCIOpoJ. ['eHeTHueckas B3aMMOCBSI3b MEXIY
OCHOBHBIMHM KJIACCAMU KHCIOPOJCOEP/KALINX COETUHEHUI.

2.4. Azotcoaepxkamue opranndeckue coequHenusi. Illosmmepsl

Amunbl. Ilonstue o0 amuHax. AnudaThuueckue amMHuHBL, HMX KilaccuUKaus U
HOMEHKJIaTypa. AHWIMH KaK opraHnyeckoe ocHoBaHue. [Toyuenne aHuiaMHa U3 HUTPOOEH30I1a.
[IpyMeHeHre aHWIIMHA HA OCHOBE CBOWCTB. AMUHOKHUCIIOTBI. AMHUHOKHCIIOTHI KaKk aM(poTepHbIe
TU(GYHKIMOHATIbHBIE OPraHUYECKHWE COEAMHEHMs. XUMHUYECKHEe CBONCTBA AMHUHOKHUCIIOT:
B3aMMOJICIICTBHE C WIeJI0YaMU, KHUCIOTaMU U JAPYr € JAPYroMm (peakuus MOJUKOHICHCAIIUHN).
[lenTuaHas cBsA3b W modunentuasl. IlprMeHeHue aMHUHOKHCIOT Ha OCHOBE CBOWCTB. benkwu.
[lepBuuHas, BTOpHYHAs, TPETHYHAs CTPYKTYphl OenkoB. XHMMHYECKHE CBOWCTBAa OEIKOB:
ropeHue, JeHaTypauus, T’uApoIu3, IBETHbIEe peakiuu. buonoruueckue GpyHKIMN OETKOB.
Hemoncmpayuu: B3auMoJeliCTBUE aMMHaKa W aHWIMHA C COJITHOM KHUCIOTOW. Peakius
aHWIMHA ¢ OpoMHOM BojoM. Jloka3aTenbCcTBO Hanuuus (YHKIMOHATIBHBIX TPYII B pacTBOpax
aMUHOKUCIIOT. PacTBopeHue u ocaxaenue 6enkoB. L[BeTHbIe peakiuy OeiaKoB.
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Jlabopamopusie onvimobi: PactBopenue OenkoB B Bojae. OOHapykeHHE OCIKOB B MOJIOKE U
MsICHOM OynboHe. [leHaTypanust pacTBopa Oejika KYpHHOTO Siflla CIUPTOM, PacTBOpaMH CoJiei
TSKEJIBIX METAJIJIOB U IIPU HArPEBaHUH.

Ilpakmuueckue 3anamus: PemeHue 5SKCIEPUMEHTANBHBIX 3aJad  Ha WACHTU(DHUKAIHIO
opraHuueckux coeauHeHuid. JleHatyparus Oenka. llBetHple peakmmm OenkoB. ['eHeTmueckas
B3aMMOCBS3b MEK/y OCHOBHBIMH KJIaCCaMU a30TCOAEPIKAIINX COCIUHEHUM.

2.5. lMoanmepwbl

[Tonumepsl. benku u monucaxapuabsl kak Ouomnonumepsl. [lmactmaccel. Ilomydenue
MOJIMMEPOB  peaklued TMOJIMMEpU3alud U TMOJMKOHAEHCAMH. TepMOIUIacTUYHbIE U
TepMOpeakTHBHBIe IacTMacchl. [lpencraBurenn minactmacce. [Ipumenenune miacTmace.
Bonokna, ux xnaccuduxanus. [lomydenue BojaokoH. OThenbHbIE MPEACTABUTEIN XUMHUYECKUX
BOJIOKOH.
Jlemoncmpayuu: I'opeHrie NTUYLETO 1epa U MEPCTIHON HUTH.
Ilpakmuueckue 3anamus: Pacnio3HaBaHUe IJIACTMACC U BOJIOKOH.

2.6. Hyk/jiemHOBbI€ KMCJIOTBI.
Hyxneunosble kuciotsl. HykiienHOBBIE KUCIOTHI KaK NpUpoHble oaumepbl. Hykineotuasl, ux
ctpoenue, npumepbl. AT® nu AJI®, ux B3anMonpeBpalieHue U pojib ITOro Mpolecca B IPUPOJIE.
[Tonstue JIHK m PHK. Crpoenune JJHK, ee mnepBuunas u BTOpuYHasl CTpyKTypa. PabGotTbl
®.Kpuka u [[.Yorcona. KommieMeHTapHOCTh a30TUCTBIX oOcHOBaHuM. Perukaums JHK.
Oco6ennoctu crpoenust PHK. Tunst PHK u nx Ouonornueckue ¢pynkuuu. [lonarue o TpondyHoM
koge (komoue). demoncmpayuu: Moaenu MONEKyll BaXHEHIIUX reTepouukioB. Kommekuus
FEeTEPOLUKINYECKUX  coequHeHud. JlelicTBue pacTBOpa MNHUPUAMHA HA  UHIUKATOP.
B3aumopeiicTBue nupuavHa ¢ coisiHOM kucnotoil. Mogens monekynsl JHK, nemoncrpanus
MPUHIMUIIA KOMIZIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUM.
Jlabopamopnsie onvimul: VI3rotoBieHre 00bEMHBIX U IIAPOCTEPKHEBBIX MOJENEH a30TUCTHIX
TFeTEPOLUKIIOB.
2.7. BHOJOrn4ecKH aKTHBHBIE COeINHEHHS.

®epmenTsl. [ToHsTHE 0 (hepMeHTax Kak O OMONOTHYECKUX KaTalu3aTropax OeIKOBOW MPUPOIBL.
OCOOEHHOCTH CTPOEHHS U CBOWCTB B CpPAaBHEHHUM C HEOPraHMYECKHMH KaTaJU3aTOpPaMH.
Knaccudukanus pepmentoB. OcOOEHHOCTU CTPOCHUSI U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTh U
3¢ (HEeKTUBHOCTh. 3aBUCHMOCTh aKTUBHOCTU (hepMEHTOB OT TemnepaTypsl U pH cpenbl. 3HaueHue
dbepMeHTOB B OMONOrMM W NIPUMEHEHHWE B MPOMbINUIEHHOCTH. Burtamuusl. Ilonstue o
ButamuHax. Wx «knaccupuxamus wu obOo3HaueHnue. Hopma mnorpeOiieHHsT BUTaMUHOB.
BonopactBopumbie (Ha npumepe ButamuHoB C, rpynmel B u P) u xupopactBopumbie (Ha
npumepe BUTaMuHOB A, D 1 E). ABUTaMUHO3bI, TUIIEPBUTAMUHO3BI
Y TUIIOBUTAMUHO3BI, UX NpoduiakTuka. 'opMmonsl. [loHsTHE O TOpMOHAX Kak OMOJOTMYECKH
AKTUBHBIX BEUIECTBAX, BBIMOJHSAIOMIUX SHIOKPUHHYIO PErYJSLUI0 SKU3HENEATEeIbHOCTH
OpraHU3MOB.
Jemoncmpayuu: CpaBHeHune ckopocTtH paznoxenus H2O2 nmon nelictBueM (pepmeHTa Karaasbl
u Heopranmdeckux karamuzatopoB: KI, FeCls, MnOz. OOGpa3isl BUTAaMHHHBIX IPENapaTos.
ITonuBUTAMUHBI.
Jlabopamopnuie onvimui: VicnipiTaHue pacTBOPUMOCTH aJpEHAINHA B BOJE U COJIIHON KUCIIOTE.

Ilpakmuueckue 3anamus: OOHapyKeHNE BUTAMHHOB. | eHeTHYecKas B3aUMOCBSI3b MEXKTY
OCHOBHBIMM KJIACCAMU OPraHUUYECKUX COEANHEHUH.

JIYK.01.03 OCHOBBI MPOEKTHOM esITeIbHOCTH/OCHOBBI YepUCHUS
Tema 1.1. Beenenue.
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Ilenu u 3apaum kypcea. [IpencraBienue o MPOEKTHOM IEATEIILHOCTH.
Tema 1.2. Tunbl ¥ BUABI IPOEKTOB.

Knaccudukanus mpoekToB IO THUIMOJOTHYECKUM IMpU3HAKaM ([0 JOMHUHHPYIOUICH B
MPOEKTE AEATEIbHOCTH; M0 IPEeIMETHO-COIepKaTelbHOU 001acTh; O XapaKkTepy KOOPAMHALUU
IPOEKTa; IO XapakTepy KOHTAaKTOB; IO KOJUYECTBY YyYaCTHUKOB IMPOEKTa; IO
MPOJOKUTEILHOCTH BBIMOJIHEHUSI IPOEKTa U Ap.)

Tema 1.3. Bo16op u popmyinpoBaHue TeMbl, IOCTAHOBKA 1eJICH.

Bri6op tembl. OnpenienieHre CTeNeHr 3HAaYUMOCTH TeMbl MpoeKkTa. TpeboBaHus K BBIOOpPY
U (OpMYyJIUPOBKE TeMbl. AKTYyaJIbHOCTh U IMpaKTUYeCKas 3HAYMMOCTh MpoekTta. OmpezneneHue
1enu U 3ajad. Tunuunelie crnocoObl onpeaeneHus nenu. IHPeKTUBHOCTD 1eIenoIaraHusl.

Tema 1.4. ITanbl paéoThbl HA/I TIPOEKTOM.

OTtanel pa6OTbI HaJl IIPOCKTOM. IloaroToBUTENBbHBIN dTaM: BLI60p TCEMBI, IOCTAHOBKA nenei
H 3a1a4 6yz[ymero IIPOCKTA. HHaHI/IpOBaHI/IeZ HO,Z[60p H606XOI[I/IMBIX MaTCpHraIOB, OIIPCACIICHUC
crmoco0oB c6opa K aHajiu3a I/IH(bOpMaI_[I/II/I. OCHOBHOM 3TaIr: O6CY)KI[€HI/IG MCTOANYCCKUX
ACIICKTOB M OpraHu3anusa pa6OTBI, CTPYKTYpHUPOBaHUEC IIPOCKTA, pa60Ta HaJl IIPOCKTOM.
3aKIIFOYNTEIIFHBIA ATaIl: noaABCACHHUEC UTOI'OB, O(bOpMJ'IeHI/Ie PE3YJIbTATOB, IPE3CHTAL U ITPOCKTA.

Tema 1.5. MeToabl paboThl ¢ HCTOYHMKOM MH(OpMaum.

Bunbl nuTepaTypHBIX HCTOYHUKOB HMHQpOpMANUU: ydeOHas JnutTeparypa (y4eOHUK,
yueOHOe  mocoOue),  CopaBoyHO  -WH(MOpMAlLMOHHAS  JUTeparypa  (HIMKIONEIHS,
SHIMKJIOTICTUYECKUH CIIOBAPh, CIIPABOYHHUK, TEPMUHOJIOTHYECKUH CIIOBAph, TOJIKOBBIH CIIOBAPH),
Hay4Has JiuTepaTypa (MoHOrpadusi, COOPHUK HAayYHBIX TPYIOB, TE3UCHI JTOKJIAZOB, HAy4YHBIC
KypHaJbl, auccepranuu). MHpopmanmoHHble pecypchl (MHTEpHET - pecypchl). [IpaBuia u
ocobeHHocTH MH(OpManoHHOro noucka B MHrepHere. Bunbl urenus. Buabl gukcupoBanus
uH(popmaiuu. Buasl 0000meHus: nHGpopmarmm.

Tema 1.6. TpedoBanus kK 0popMJIEHUIO IPOEKTA.

OOmme TpeboBaHUS K OGOPMIIEHHIO NMpOEKTa (IO CTaHAApTy OpraHu3alliM): MpaBMia
oopMIIeHHs TUTYJIBHOTO JIUCTA, COJIEPKaHUs POEKTa, OMOIMOrpauuecKkoro Crucka, npaBuia
oopmieHUs pUCYHKOB, Ta0nMIl, TpaduKoOB, AUAarpaMM, CXeM; PEKOMEHJAIMH M0 COCTaBJIEHUIO
KOMITbIOTEPHOM Mpe3eHTaluuu npoekTa B nporpamme Power Point (TpeGoBaHMs K copepikaHUIO
ciaiiioB). IIpoBeneHue SKcIepTU3bl JAEATENBHOCTH, PpELEH3UpoBaHUs IpoekTa. Kpurepuu
oueHuBaHus mnpoekra. CrocoObl oneHkn. CaMoOOIleHKa. 3aluTa pe3yJbTaToB HPOEKTHOMH
JESATEIIBHOCTH.
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3. TemaTu4yeckuii njiaH yuye0Horo kypca «BBejgenue B cnenmuajbHOCTb

HaumenoBanue
pa3aesioB U TeM

Conep:xxanue ydyeOHOro marepuasa u GopmMbl OPraHu3auM JAesITeJIbHOCTH
o0yuaruuxcsi

O0BeM

B Hacax

JInunocTHLIE
pe3yabTaThl

1

2

3

AYK.01.01 OcHoBbI npoeccHoOHATIBLHOI 1eATeJTbHOCTH

8

Tema 1

OcHoBHas
npodeccuoHaIbHasl
oOpa3oBarejibHas
nporpamma 1o
CTHEeNUATLHOCTH

1. OcHoBHas npodeccruoHaabHas o0pa3oBareiabHas mporpamMmma mno
CHEIUATBbHOCTH

JIP 13

Tema 2

XapakTepucTuka
npogecCroHaTbLHOMN
NIeATEeTLHOCTH
BBIITYCKHHUKA

1. Xapakrepuctrka npoeccCHoHaIbHON AeSITeIbHOCTH BBIITYCKHUKA

JIP 2, JIP 4

Tema 3

Hcropus pazButus
CHEUaIbHOCTHA

1. Hcropus pa3BUTHS CIIEHUATBHOCTH

JP 1

Tema 4

1. TlepcniekTUBHBIE HANIPaBJIEHUS Pa3BUTHUS CHELIMATBHOCTH

JIP 9, JIP 5
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ITepcriekTUBHBIE
HaIpaBIeHU Pa3BUTHUS

CIICaJIbHOCTH
JAYK.01.02 EcrecTBeHHOHay4YHbIe JUCHHUILUINHBI B IPO(eCCHOHAIBLHOM 1eATeJbHOCTH 156
BBEJEHUE. OBIIIASA U HEOPTAHUYECKAS XUMMUSI.
Tema 1.1 OcHoBHBIE Copepxanne yaeOHOTo MaTepuana 5
TIOHSTHUS U 3aKOHBI : 1
XUMHH. 1. HayuHble MeTOABI TO3HAHMS BELIECTB U XUMHUECKUX ABJICHUI. Poib skcriepuMenTa JP 1, JIP 4,
U TEOPUH B XUMUU. MOAenupoOBaHne XUMUYECKUX TTPOLIECCOB. JIP 13
2.OCHOBHBIE MOHATHS U 3aKOHBI XUMHH. JIP 1, JIP 4
B Tom uncne, mpakTuuecKux 3aHATHI U 1a00paTOPHBIX padoT
2
1. Pemenue 3a1a4 Ha 3aKOHBI XHMUH. JP S, JIP 7
Tema 1.2 Coneprxanue yueOHOro MaTepuasa
[Iepuoanueckuii 3aKoH, — 6
1.Ilepuoanuecknii 3axoH .M. Menneneena. JIP 1, JIP 4,
[Tepuoanueckas
JIP 5, JIP 7
CUCTEMA XUMHYECKUX
3JIEMEHTOB JIP 4, JIP 5,
J.M.Menneneesa. 2.Ctpoenne aroMa u niepuoauyeckuii 3akon JI.M1. Menneneena. JIP 7
Crpoenue aToma.
B Tom uncne, mpakTHUuecKUX 3aHATHI U 1a00paTOpHBIX padoT
1. Ctpoenue atoma. 2 JIP 4, JIP 5,
JIP 7
Tema 1.3 Crpoenune Coneprxanne yd4eOHOT0 MaTepuana 4
BElIEeCTBA.
JIP 4, JIP 5,

ArperaTHble COCTOSTHUS BemecTB. YucTeie BelecTBa U cMecu. JlucrepcHble CUCTEMBI.
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JIP 7

B Tom uncne, mpakTuueckux 3aHATHI U 1a00paTOPHBIX padoT

2 JIP 4, 1P 5,
1. Buabl XMMHUYECKOU CBSI3H. JP7
Tema 1.4 Coneprxkanue ydeOHOT0 MaTepurasia
Bopa. PacTBopsl. 8
5 JIP 4, JIP 5,
JICKTPOIUTHICCKAA Bopa. PactBopsl. PacTBopeHue. JIP 7
U CCOLMAIMS.
JIP 4, JIP 5,
DIEKTPOIUTHI U HEANEKTPOIUTHL. DIIEKTPOIUTHUECKAS JUCCOLIHAIIHS. JIP 7
B Tom umncne, nmpakTHUECKUX 3aHATHI U Ta0OPATOPHBIX paboT
1. [IpuroToBieHue pacTBOpa 3aJaHHON KOHIICHTPAIIHH. JIP 4, JIP 5,
4 JIP 7
2. Peakiun HOHHOTO OOMEHa. JIP 4, JIP 5,
JIP 7
Tema 1.5 Copep:xanue yueOHOTO MaTepHana
Knaccudukanus
HEOPraHUYeCcKuX . JP 4, TP 5,
8 Kucnorsl u ux cBOMCTBA. JP7
COEIMHEHUH U UX
CBOICTRA. 14 JIP 4, JIP 5,
OcHOBaHUs U UX CBOMCTBA. JP7
JIP 4, JIP 5,
Comnu ux cBOMCTBA. JP7
JIP 4, JIP 5,

I'mpponus cosen.
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JIP 7

JIP 4, JIP 5,
OKcuabl M X CBOMCTBA. JIP 7
B ToM uucne, mpakThuecKuX 3aHATHH U JIa0OPATOPHBIX pabOT
1. 'ereTryeckas CBSA3b MEXAY KJIaCCAMH HEOPTAHMYECKUX COSTUHEHUN 4 JP 4, JIP 5,
JIP 7
Tema 1.6 Xumuueckue | ComepikaHue yueOHOTO MaTepuaia
CaKINH1
peaxi JIP 4, JIP 5,
Krnaccudukanus XuMHUECKUX peaKIIUi. JIP 7
10 JIP 4, JIP 5,
DNEKTPOIH3. JIP 7
. JIP 4, JIP 5,
CKOpOCTh XMMHUYECKUX PEAKIUH. TP 7
JIP 4, JIP 5,
XHMMHYECKOE PAaBHOBECHE. JIP 7
B Tom uncne, mpakTuuecKux 3aHATHI U 1a00paTOPHBIX padoT
2
Pemenne 3a1a4 Ha CKOPOCTh XUMHUYECKHUX PEAKIIMN JIP S, JIP 7
Tema 1.7 Coneprxanue yueOHOro MaTepuasa
Meraisl u 18
JIP 4, JIP 5,
HEMETaJUIbL. OO6m1ast xapaKTepuCTHKA METAJIIOB. JIP 7
JIP 9, JIP 13

MerTainl B aBUAIMU.
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OO0r1as xapaKTeprCcTUKA HEMETAILIOB.

JIP 4, JIP 5,
JIP 7

Hemeraminl B aBuanum. JP 9, JIP 13
B ToM uucne, mpakThuecKuX 3aHATHH U JIa0OPATOPHBIX pabOT
1. Pemenue skcriepuMEHTAIILHBIX 331249 Ha UACHTU(UKAITUIO HEOPTaHUUECKHIX JP 4, JIP 5,
COEINMHEHUN 4 JP 7
2. [Tommydenue ra3oB JIP 4, JIP 5,
JIP 7
KonTposbHOe TecTUpoBaHUE. 2 JIP 9
OPTAHUYECKASA XUMUS.
Tema 2.1 Copep:xanue yueOHOro MaTepuana
OCHOBHBIE NIOHATHUS — -
. [Ipeamer opranndeckoit Xumuu. Teopus CTpOEHUsT OpraHNYECKUX coeuHEHUN A.M. 4 JIP 1, JIP 13
OpraHuYecKON XUMHUHI
byrtneposa.
U TEOPUsI XUMHUUYECKOTO
CTpOEHUS JIP 4, JIP 5,
OpraHHYecKuX Knaccudukanus oprannueckux BemectB. Knaccudukaius peakiuii B opraHu4ecKoi JIP 7
COCJTMHECHUH. XUMHH.
Tema 2.2 Coneprxkanne y4eOHOT0 MaTepuana
YrieBogopoabl U X
anponHIj’e HCTOYHHUKHU | AJKAHbI JIP 4, JIP 5,
' 22 JIP 7
JIP 4, JIP 5
AnKeHbl. ’ ’
JIP 7
Ankanuensl. Kayuyku. JIP 4, JIP 5,
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JIP 7

A JIP 4, JIP 5,
JIKWHBI. JIP 7
JIP 4, JIP 5,
ApeHbl. JIP 7
[IpupoaHbIE HCTOYHUKU YTIIEBOAOPOIOB. JP9
B Tom uncne, nmpakTuueckux 3aHATHI U 1a00paTOpHBIX padoT
1. IlonyyeHue 3TUJICHA U U3YYEHUE €TI0 CBOMCTB. JIP 4, JIP 5,
JIP 7
2. CtpykTypHBIe (POPMYIIBI OPTaHUYECKHUX BEIIECTB, H30MEPHI M TOMOJIOTH. JIP S, JIP 7
10
3.Pemenue 3anay Ha BbIBOA (hOPMYIT YIIIEBOJAOPOIOB. JPS5,JP 7
4. CpaBHHUTENIbHAS XapaKTEPUCTUKA YTIEBOIOPO/IOB. JIP 4, JIP 5,
JIP 7
5. 'eneTnyeckast B3aMMOCBSI3b MEKIy OCHOBHBIMH KJIACCAMH YTJIEBOJIOPOJIOB. JIP S, JIP 7
Tema 2.3 Coneprxkanue ydeOHOT0 MaTepuana
Kucnoponconepxamue
HUCIIOPOACOAEPIKALLH JIP 4, JIP 5,
OpraHUYeCKHe
CrupTsl: OTHOATOMHBIE. JIP 7, JIP 11
COCJTMHCHMUSI. 26
JIP 4, JIP 5,
CnupThl MHOTOATOMHBIE. JIP 7
o JIP 4, JIP 5,
€HOJIBI. JP 7
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JIP 4, JIP 5,

AJLIeruael. JIP 7
KanG . JIP 4, JIP 5,
apOOHOBBIE KUCIIOTHI, UX CBOKCTBA. JIP 7, JIP 11
OT/1ebHbIE IPECTABUTEIN KAPOOHOBBIX KHCIIOT. JIP 9, JIP 11
JIP 4, JIP 5,
CrnoxHble 3QUPHI U KHUPHIL. JIP 7
v JIP 4, JIP 5,
TJIEBOBI. JIP 7
B ToM uuncie, npakTHUECKUX 3aHATHUH U 1a0OpaTOpHBIX padoT
1. Kap6oHOBBIE€ KHCIIOTHI. JIP 4, JIP 5,
JP 7
2. I3oMepust CHUPTOB U alIbJETH/IOB. JIP S, JIP 7
10 JIP 4, JIP 5,
3. CpaBHHUTENIbHAS XapaKTEPUCTUKA Kpaxmasa U HeJUTI0NI03bI. JP 7
4. Pemienue 3a/1a4 Ha BbIBOJT ()OPMYJI OPraHMYECKHX BEILECTB, COAEPKAIIUX JIP S, JIP 7
KHUCJIOPOJI.
5. NeneTnyeckas B3auMOCBSI3b MEXTYy OCHOBHBIMH KJIacCaMH KHUCIOPOCOIEPIKAIIUX JIP 5, JIP 7
COCIMHECHUM.
Tema 2.4 Copep:xanue yueOHOTo MaTepHana 12 JIP 4, JIP 5,
A3oTcoaepkaime JIP 7
OpraHUYeCcKHe
AMUHBI. JP 4, JIP 5,
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COCIMHEHUS. JP 7
A JIP 4, JIP 5,
MUHOKHCIIOTHI. JIP 7
benku. JP 9, JIP 11
B ToM uncie, npakTHUECKUX 3aHATHUH U 1a0OpaTOpHBIX padoT
1. Pemenne 3KCIEpUMEHTAIBHBIX 33/1a4 HA HICHTH(PHUKALINIO OPTraHUIeCKUX JIP 4, JIP 5,
COCIMHEHU. JP 7
2. llenarypanus 6enka. L[BeTHbIe peakiiuu OEIKOB. JP 4, JIP 5,
JIP 7
3. 'eneTnyeckast B3aMMOCBSI3b MEKIY OCHOBHBIMH KJIACCAMH a30TCOEPKAIIUX JIP S, JIP 7
COCIMHEHU.
Tema 2.5 Coneprxanue yueOHOro MaTepuaa
ITonumepst.
P JIP 4, JIP 5,
ITomumepsl. ITnactmaccsl. BonokHa.
JIP 7
[Tonumepsl B aBuanium. JIP 9, JIP 13,
B Tom uncne, mpakTHuecKUX 3aHATHI U 1a00paTOpHBIX padoT
1. Pacno3HaBaHue miacTMacc U BOJIOKOH. JP5,JP 7
Tema 2.6 Coneprxanne y4eOHOTO MaTepurana
HyxnenHnoBbie
KHUCJIOTBI. HyxienHoBble kucnoTsl. HykI€MHOBBIE KUCIIOTHI. JIP 4, JIP 5,
JIP 7, JIP 11
Tema 2.7. Coneprxanne yu4eOHOTO MaTeprana
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buonornyeckn ®epMeHThI. ' 0OpMOHBL. JIP 11,
aKTHUBHBIC COCTUHEHHUS.
BurtamuHsI. JP 9, JIP 11
['eneTnueckasi B3aMMOCBSI3b MKy OCHOBHBIMH KJIACCAMU OPTaHUYECKUX JIP 4, JIP S,
COCTUHEHUM. JP 7,
B Tom uuncne, mpakTHUECKUX 3aHATHI U 1a00paTOPHBIX padoT 5
1. OGHapy>xeHre BUTAMHHOB. JIP 5, JIP 7
O6o0maroiiee MOBTOPECHHE. 2 JP9
KonrponsHas pabora. 2 JIP 9
AYK.01.03 OcHOBBI NPOEKTHOM AesITeJIbHOCTH/OCHOBBI YepUeHHUs 34
Copepxanue yueOHOT0 MaTepHana; 4 JIP 1, JIP 5,
JIP 7, JIP 9,
Tema 1.1. Beenenne. 1. llenu u 3agaum Kypca. 2 JIP 13
2. ITlpencraBneHne 0 MPOSKTHOMN EATEIHHOCTH. 2
Copepxanue yueOHOTO MaTepHana 2 JIP 1, JIP 5,
Tema 1.2. Tunbi M | [Tpaxryueckue sansTus 2 ‘HJI;IZ’I‘J;P 9
BH/IbI IPOEKTOB
1. Twumsl 1 BUABI TPOESKTOB 2
Tema 1.3. Boioop u | Conepxanue yueGHOro Marepuasia 4 JIP 1, JIP 5,
(hopmy:upoBatue [IpakTHyeckue 3aHATUS 4 AP 7, JP 9,
TeMBbI, IOCTAHOBKA JP 13
meJteii. 1. BwiGop u popmMyaupoBaHuE TEMbI 2
2. TlocraHoBka 1eneit 2
Tema 1.4. dTansl Copepxanue yueOHOro MaTepuasa 4 JIP 1, JIP 5,
[IpakTuueckue 3aHsATHS 4 JIP 7, JIP 9,
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padoThI HAJ 1. DOransl paboTh HaJl TPOEKTOM 4 JIP 13
MPOEKTOM
Tema 1.5. Metoabl Coneprxkanue ydeOHOT0 MaTepurasia 4 JP 1, JP 5,
paboThI ¢ o JIP 7, JIP 9,
PaKTUYECKUEC 3aHATUSA 4
HCTOYHHKOM JP 13
nHpopMANH 1. Buzpl 1uTepaTypHBIX HCTOYHUKOB HH(OpMAITIH 2
2. VudopmaimoHHble pecypchl 2
Tema 1.6. Copepxanne yaeOHOro MaTepuara. 16 JIP 1, JIP 5,
TpedoBanus k [IpakTHueckue 3aHsTHs. 16 JP 7, JIP 9,
oopmiaennro 1. OOGmue TpeboBaHUs K 0(OPMIICHUIO IPOEKTA 4 JIP 13
NpoeKTa 2. Cocrasienne KOMHLIOTepHOﬁ MMpE3CHTal A 4
3. Kpurepuu oneHuBanus 2
4, 3ammrTa MPOEKTHOMN ACATEIHHOCTH 6
dopma npoMeKyTOUHOU aTTecTaluu — quddepeHIInpOBaHHBIN 3a4eT. 2 JP9
Bcero: 198
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4. MaTepuajibHO-TEXHHYECKOE o0ecneuyeHne MpenoiaBaHus

y4eOHOro Kypca «BBeieHue B CrieiuajibHOCTb»
Jlnig n3ydenust yaeOHOTo nmpeaMeTa HeoOX0IUMMO Halnuune KaOuHeTa « XuMUs»

O6opynoBaHue kabuHeTa:

— pabouee MECTO IpernoJaBaTers;

— pabouue MecTa 00y4aromuxcs 1Mo YUCTY 00yJaroUuXcsl B TPYMIIE;

—  CTOJI JTaOOpaTOPHBINA JEMOHCTPAIIMOHHBIH;

— OTHETYLIUTENb;

— JIEMOHCTpPAIMOHHOE 000pYA0BaHUE U MPUOOPHI /1JIsi KaOWHETA;

— 11a0opaTOPHO-TEXHOJIOTHYECKOEe 000pyAOBaHHE JIJisi KAOWHETA;

— nabopaTopHasi XUMUYECKas MOCyAa JIsl KaOMHeTa;

— MoJenu (00beMHBIE U TJIOCKHUE), HATypaAJIbHbIE O0BEKTHI (KOJJIEKLIUH,
XUMHUUYECKHE PEAKTUBBI) JJIsI KAOMHETA;

—  KOMIUICKT JICMOHCTPAITMOHHBIX YUCOHBIX TaOJIHIT;

— TEXHUYECKHE CPE/ICTBA;

— JIEMOHCTpAIIMOHHbIE Y4eOHO-HATJISAHbIE TTOCOOUS;

— pa3AaTovyHbIe TUAAKTUYECKHE MAaTEepUaIbl

TexHnuueckue cpeacTsa 00ydeHHUs:
- KOMITBIOTEP C JTULEH3MOHHBIM POTPaMMHBIM 00€CIICUEHUEM;
- MYJIbTUMEAUNHBIN TPOEKTOP.

HNudopmanuonHoe odecnevyeHue

OcHoBHasi iMTEpaTypa

1. T'abpuensn O.C., Xumus 10-11 xnmacc / T'abpuensn O.C.. — Mocksa :
AxnnonepHoe obmiectBo "M3narensctBo "Ipocsemenune", 2020.
2. CepreeB M.C. Kak opranu3oBaTh MPOCKTHYIO NIEATCIBHOCTh yUYalTUXCS. —

M.: APKTH, 2020.

3. SxomeBa H.®. [IlpoektHass  JeATEeIbHOCTH B 00pa30BATEIBHOM
yupexaeHun: yueo. nocoodue. — 2-e usa., crep. — M. : ®JIMHTA, 2019.

4. OCHOBBI IPOEKTHOM JEATENBHOCTH: yueOHOE MocoOue sl 00ydaroIuXxcs B
cucrteme CIIO/ B.P. Mannens. — Mocksa; bepnun : lupexkr-Meaua, 2018. —
293 c.

JlonmosiHuTEIbHAS JIUTEPATYPaA



[Nabpuensa O. C,, Xumust s npodeccuid M CrenuaibHOCTEH
TEXHUYECKOTO MNpOPMiIs: y4eOHUK MJIA CTYHd. YUPEXKACHUU Cped. mpod.
obopaszoBanus.. / [abpuensa O. C., OctpoymoB M. I'.. — Mocksa :
N3narensckuii eHTp "Axamemus”, 2019.

INabpuensa O. C., Ilpaktukym: yue6. [locobue miust cTyn. ydpexaeHuit
cpen. ipod. obpazosanus / ['abpuensa O. C., OctpoymoB U. I'.. — Mocksa
: U3natensckuit nentp "Axanemus"”, 2017.

["abpuensn O. C., TecTsl, 3aja4 U yIpaxkHEHUs: yueO. mocodue A CTy/I.
yupexaeHuit cpea. npod. oopazoanus. / ['abpuensa O. C., JlbicoBa I'. T'..
— Mocksa : U3natenbckuii neHtp "Axkagemus', 2017.

I'un, C. U. IIpoext unm uccnenoranue? / C. U. I'un // IlayaTkoBas mikosa. —

2010. —Ne 6. — C. 49-51
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https://media.foxford.ru/chemistry online/. — Jlata moctyma: 11.04.2022.
http://www.chemistry.narod.ru/. — Jlata moctyma: 11.04.2022.
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