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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘IEfI ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIIMHBI

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM
nporpammsl CIIO

O6meobpazoBatenbHas auciuminHa OJ[.12 Xumus sBisiercs o0s3aTenbHON
4yacTblo 0011e00pa3oBaTeibHOrO IHKiIa oOpa3zoBarenbHO mnporpamMmbl CIIO B
coorBercTBUM ¢ PI'OC mo cnenmanbHOocTH 43.02.16 TypusmM M TOCTENPUUMCTBO,
cpok oOyuenwus - 2 roga 10 mecsiues.

1.2. llesn ¥ nJIaHMPYyeMble pe3yJabTAThI OCBOEHUS JUCHUILIUHBI

1.2.1 llesanb 061mieo0pazoBaTeIbHOM JUCITUTIJIMHBI

Hens nucuummuasl O/.12 Xumusi: dopMHUpOBaHUE Y CTYIEHTOB XUMUYECKON
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHbI MHUpa KaK OCHOBBI MPUHATHUS
pelieHnid B JKU3HEHHBIX U TMPOU3BOACTBEHHBIX CHUTYalUSIX, OTBETCTBEHHOIO
NOBEJEHUS B IPUPOJHOM Cperie.

1.2.2 TIlnanupyemble pe3yabTATbl OCBOEHUSI 001Ie00pa3oBaTEIbHOM
aucuunIuHbl B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Oco6oe 3HaUYeHUE TUCIUIUTMHA UMeeT npu hopmupoBanuu u passutuu OK 01,
OK 02, OK 04, OK 07, AIIK 1.4.



Koa n HanmMeHnoBanue

IInanmpyemble pe3yJIbTaThl OCBOCHUS THCIMILIHHBI

(popmupyembix
. Oomue HCIMIIMHAPHBIE (MMpeaMeTHBIe

KOMITE€TEHIIM i m Aucn p (npex )
OK 0L Bri6upats | B yacTu TpyaoBOro BoCIMTaHus: - BIAJeTh CUCTEMOM XMMHYECKUX 3HAHHUH, KOTOpas
CIIOCOOBI peumeHuda 3aga4 | - TOTOBHOCTH K TpyAy, OCO3HAaHHE LICHHOCTU MAacCTCpPCTBa, BKJIFOYACT: OCHOBOIIOJAararomyue 1moHsATHUs (XI/IMHHCCKHI?’I 3JIEMCHT,
podheCCHOHATBHOM TPY/IOITIOOHE; aToM, DJIEKTpOHHas 000loYka aToma, S-, P-, O-3JEKTPOHHBIE
eI TeILHOCTH _ FOTOBHOCTE K AKTUBHOL JeSTeNbHOCTH opbuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
MIPUMEHHUTEIBHO K . .
p TeXHOTOHYECKO - COLHATBHO HATIPABIEHHOCTH, 3JIEKTPOOTPUIIATENBHOCTh, CTENEHD OKI/IvCJIeHI/ISI, XI/IMI/IIICCKaiI
pa3IMYHBIM KOHTEKCTaM CBsI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM O0BEM, YIJIePOIHBIN

CIIOCOOHOCTD WHULIMHAPOBATH, IUIAHUPOBATH "

CaMOCTOSITEIIEHO BBITIOJHATH TAKYIO JESITEITLHOCTE;
- WHTEpEeC K pa3udHbIM cepaM mpodecCHOHATHHON
NESITETHHOCTH,

OBnanenue YHHUBEPCAIIbHBIMH
MMO3HABATEILHBIMU JICHCTBUSIMH:

a) 6a30BBIC JIOTUUECKHUE JICHCTBUS:

- CaMOCTOSITENIbHO (POPMYIUPOBATh M aKTyaIU3UpPOBAThH
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBAaTh CYUIECTBEHHBIH NMPU3HAK WM OCHOBAaHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IIeHUS;

Y4eOHBIMH

OTpEeNeATh IEMd JIeATSNBHOCTH, 3aJaBaTh IHapaMeTpel U
KPUTEPHUH UX JOCTIKCHUS;
- BBIIBJIATH 3aKOHOMEPHOCTHU A IPOTUBOPEUUS B

paccMaTpruBACMBIX ABJICHUMAX,

- BHOCHUTD KOPPECKTHUBbI B ACATCIIBHOCTD, OLICHMBATh
COOTBCTCTBHUC PE3YyJIbTATOB LCIKIM, OLCHHWBATL PHUCKU
MOCHEACTBUM ACATCIIBHOCTH,

- pa3sBUBATb KpCaTuBHOC MBIIIJICHUEC Ipu PECUICHUHA

YKHU3HEHHBIX TPOOJIEM
0) 6a30BBIC UCCIIEIOBATEILCKUE NCHCTBHUS:

- BIQJIeTh ~ HaBBIKAaMU  y4eOHO-HCCIEIOBATENbCKOH U
MIPOEKTHOM  JESTENbHOCTH,  HaBBIKAMU  pa3pelleHus
npooiem;

- BBISBJIATH MPUYUHHO-CIIEICTBEHHbIE CBSI3U U

aKTyaJlM3UpOBaTh 3a/a4y, BbIIBUTaTh TUIIOTE3Y €€ PELICHNS,
HaXOJAWTb  apryMEHTBl  JUId  JOKa3aTelIbCTBA  CBOMX
YTBEP)KJCHUH, 33/1aBaTh MapaMeTpbl U KPUTEPHH PELICHHS;

- aHaJIM3UpOBaTh IIOJIyYEHHBIE B XOJ€ pEIICHUS 3a]auu
pe3ynbTaThl, KPUTHUECKU OLICHMBAThb HX JOCTOBEPHOCTD,

CKeleT, QyHKIMOHANbHAS TPYIINa, PaiKall, H30MepHsi, H30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YTI€BOAOPOIbI, KHUCIOPOA- U
a30TcojJiepKaliie  COCJAMHEHHS,  OHOJIOTHYECKH  AKTHUBHBIC
BemecTBa  (YIIeBOJBI, JKUPBL, OENKH), MOHOMEp, IOIUMED,
CTPYKTYpPHOC 3BCHO, BBICOKOMOJICKYJIAPHBIC COCOAMHCHHU,
KpUCTAJUINYCCKaA PEUICTKA, THUIIbBI XUMHNYECKHNX peaKHI/Iﬁ
(OKHCIUTETHHO-BOCCTAHOBHUTENBHBIE, 9K30- M IHJOTEPMHUYECKHE,
peakiuu  WOHHOTO  OOMEHa),  pacTBOp,  DJCKTPOJHTHI,
HEDJIEKTPOJUTHI, dJIEKTPOTUTHYECKAs JUCCOIUAIS, OKUCIUTEIND,
BOCCTAHOBHTEJb, CKOPOCTh XWMHYECKOH PEAKIHH, XHMHUYECKOe
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUSI XUMHUYECKOTO CTPOCHUS
OpTraHUYeCKUX BEIIIECTB AM. Byrnepoaa, Teopus
3JIEKTPOJIUTUYECKON NUCCOIUAIMK, nepuoandeckuii 3akoH J[.H.
MenneneeBa, 3aKOH COXpPaHEHHMS MacChl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKAN SI3BIK XUMUH, (HAaKTOJOTHYECKHE CBENEHHUS O
CBOICTBax, COCTaBe, MOMy4YeHUH M OE30IIaCHOM HCIIONh30BAHUN
BOKHEWUIITNX HEOPTAaHWUYECKUX U OPTaHHYECKHX BEHIECTB B OBITY U
MIPAKTUYECKON JEATEIbHOCTH YEIIOBEKa;
- YMETh BBIABISTH XapaKTE€PHBIE MPU3HAKA M B3aHMOCBS3b
W3YYEHHBIX TIOHSITHHA, MPUMEHSATh COOTBETCTBYIOIINE TOHSTHUS
MpH ONWCAHWW CTPOGHUS W CBOWCTB HEOPTaHWYECKHX U
OpPraHMYEeCKMX BEIIECTB W WX [MpeBpalleHuil; BEISBIATH
B3aMMOCBSI3b XUMHYECKIX 3HAHUH C TIOHATHSAMH U
MIPEICTaBICHUSIMHU APYTHUX
€CTECTBEHHOHAYYHBIX ITPEIMETOB;
- YMETh  HCIONB30BATh  HAUMEHOBAHUS  XHUMHYECKHX
COEIMHEHNH  MEXAYHApOIHOTO COK3a  TEOPETUYECKOH U
MPUKJIAHON XWMUU W TPUBHAIBHBIC Ha3BaHUs BaKHEHUIIIMX
BEILECTB (3TWJIEH, alleTWIEH, TIUIepHH, (eHon, dopmanbaerum,
YKCyCHAasi KHCIJIOTa, TJUIMH, YrapHbId Ta3, YIJIEKUCIBIA Tas3,
aMMUaK, TalieHas U3BeCTh, HErallleHast H3BECTh, MUThEBAas COMA U
JIPYTHX), COCTaBIATh (DOPMYIIBI HEOPTAHUYECKUX U OPTAaHUYECKHUX
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IMPOTHO3UPOBATH U3BMCHCHHEC B HOBBIX YCJIOBUSAX;

- YMCTb NIEPCHOCUTDH 3HAaHUA B IMO3HABATCIILHYIO n
MPAKTUYECKYIO O0JIACTH KU3HEACATEILHOCTH;

-  YMCTb HMHTCIpHUpOBATh 3HAHUA U3 PA3HBIX MPCAMCTHBIX
oOacrei;

- BbIJIBUT'aTb HOBBLIC HUACH, NpPEAIaraTb OPUIrMHAJILHBIC
moAXO0dbl U PCHICHUSA

- CIOCOOHOCTh MX MCIOJIb30BaHUS B TIO3HABATEIILHON U
COLIMAIBHON ITPAKTHUKE

BCIICCTB, YPAaBHCHUS XUMHUYECKUX PEaKIHid, OOBACHATh WX
CMBICJ; TIOATBEPKAATh XapaKTEpHbIE XUMHYECKHE CBOWCTBA
BEILIECTB COOTBETCTBYIOLIMMH JKCHEPUMEHTAMH U 3alHUCAMHU
YPaBHEHUN XUMUUYECKUX PEAKIIUN;

- YMETh YCTAHABIIMBAaTh MPUHAJIEKHOCTb H3YYEHHBIX
HEOPraHWYECKUX M OPraHUYEeCKMX BEUIECTB K ONPEIETIECHHBIM
KJIaccaM M TpyIIlaM COEIMHEHUH, XapaKTepu30BaTh UX COCTaB U
BaKHEMIIME CBOWMCTBA; OINPEAENATh BUIBl XMUMHYECKHUX CBS3EH

(xoBaneHTHasi, HMOHHAs, MeTajNInyecKas, BOAOPOAHAS), THUIIBI
KPUCTAJIMYECKAX ~ PElIeTOK  BEHIeCTB;  KIacCH(HIIUPOBATH
XUMHYECKUE PEAKLIUH;

- chopMUpOBaTh  NPEACTABICHHA: O  MaTepHAIbLHOM

CANHCTBE MHPpA, 3aKOHOMCPHOCTAX MW I103HABACMOCTH SIBJIGHUH
IIpupoabI; O MECTE U 3HAYCHUU XMUMHUH B CUCTEME €CTCCTBCHHBIX
HAyK M ee pOoJIM B OOECIEeYeHWH YCTOWYMBOTO Pa3BUTHS
YeJoBEYeCTBA: B pENICHWHM  NpolieM  DKOJOTHYECKOH,
JHEPTeTUYECKONM W TWIIEBOM O€30MacHOCTH, B Pa3BUTUH
MCIOWIIWHBI, CO3JaHHWKW HOBBIX MAaTCPHAJIOB, HOBBIX HCTOYHHKOB
SHEpruu, B o0ecleueHNH PalOHAJIBHOIO NMPUPOJOIIOIb30BaHNU,
B ()OpPMHPOBAHNN MHPOBO33PEHUS U 0OMIEH KyJIbTypHl YelOBeEKa,
a TAKKE SKOJIOTMYECKd OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY
3JI0POBBIO U NIPUPOIHON CPEAE;

- BJIAJIETh CHCTEMOH XHWMHMYECKUX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJNATaloIIMe IIOHATHS (IOOMONHUTENBHO K
CHUCTEME€ TOHSATHA 0a30BOTO YpPOBHS) - HM30TONBL, OCHOBHOE W
BO30Y)KICHHOE COCTOSIHME€ aToMa, TIuOpuan3anus aTOMHBIX
opbutanerr, xumudeckas cBsi3b ("CT " w KpaTHBIE CBS3M),
MOJISIpHasi KOHLIEHTpalMs, CTPYKTypHas QopMmyria, H30Mepus
(cTpykTypHas, reomeTpudeckas (IHC-TPaHC-M30MEPHs), THUIIBI
XUMHUYECKUX PEaKUUi (ToMO- M TeTeporeHHble, 00paTUMbIC U
HeoOpaTUMBIE), PacTBOPHI (WMCTUHHBIC, JWCIEPCHBIC CUCTEMEI),
KPUCTAJIOTUAPATHl,  CTENEHb  AWCCOLHMALMH,  3JIEKTPOJIU3,
KPEKMHI, PHU(QOPMHUHT); TEOPHUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pPEHUYECKNE 3HAHUS, JISKAIlMe B OCHOBE IOHUMAaHHUS

MNPUYIUHHOCTHU n CUCTEMHOCTHU XHUMHUYCCKHUX HBHGHHfI,
COBPCMCHHBIC TIPCACTABJICHUA O CTPOCHHWM BCIIECTBA Ha
ATOMHOM, MOJICKYJIIPHOM W  HAaJIMOJICKYJISAPHOM  YPOBHSIX|

mpeaACTaBJICHUS 0 MEXaHUu3Max XHUMHYCCKUX peaKHHfI,
TCPMOAUHAMHUYCCKUX W KHUHCTUYCCKHUX 3aKOHOMCPHOCTAX UX
IMMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUH, NUCIICPCHBIX CUCTCMAX,
(l)aKTOJ'IOFI/ILIGCKI/Ie CBCIACHUA O CBOﬁCTBaX, COCTaBC, MOJIYYCHUHN U
0€30ITaCHOM MCIIOIB30BAHUM BaXKHEHIITHX HCOPraHUYCCKUX U
OpPraHnvCCKUX BCHICCTB B 6I>ITy u HpaKTH‘lCCKOﬁ JACATCIIBHOCTH
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YenoBeKa;  OOMMX  HAyYHBIX  OPUHOHMIAX  XUMHYECKOTO
NPOM3BOACTBA (Ha MpUMeEpe MPOM3BOACTBA CEPHOW KHCIIOTHI,
aMMHaKa, METaHoIla, epepaboTKH HePTH);
- YMETh MPOBOJMUTH PACUEThl N0 XUMHUECKUM (QopMyiaM U
YpaBHEHUSM  XMMHYECKHX  pEaKUUil C  HCIOJIb30BaHUEM
¢usnvecknx Bemu4MH (Maccel, 00beMa Tra3oB, KOJMYECTBA
BEILIECTBA), XapaKTEPHU3YIOMIUX BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI: pacdeTbl MO HaXOKICHUIO XUMHYECKOH (QOPMYIIBI
BEIIECTBA; pacyeThl Macchl (0ObeMa, KOJUYECTBA BEIISCTBA)
IMPpOAYKTa pC€aKiuu, €CJIN OJHO M3 HMCXOAHBIX BCUICCTB OJaHO B
BHJIE PAcTBOPA C OINPENEIECHHON MAaCCOBOM J0JIEH PaCTBOPEHHOIO
BEIIECTBA WJM JaHO B M30bITKE (MMEET MpPHUMECH); pacyeThl
MaccoBOM WM OOBEMHOHM JONM BBIXOJA IPOAYKTA pPEaKIHH;
pacdersl TermmoBoro 3ddexra peaxiuii, 00bEMHBIX OTHOIICHUH
ra3os;
- YMETh BBIABIIATH XapaKTCPHBIC IMMPU3HAKK U B3aUMOCBA3b
N3Y4YCHHBIX HOHHTHﬁ, MNPUMCHATE COOTBETCTBYIOIINUE ITOHATHA
IIPU  ONMCAHMM CTPOEHMSI W CBOMCTB HEOPraHWYECKUX U
OpPraHMYECKMX BELIECTB M UX IPEBpPALICHHUH; BBIABIATDH
B3aMMOCBS3b  XHMHYECKMX  3HAHMH €  IOHATHAMH U
IPEACTABIECHUSIMU JAPYTUX IHpPEeAMETOB Al 0ojee OCO3HAHHOIO
IIOHUMAaHUSI U OOBACHEHUS CYLIHOCTH MaTepHUajbHOIO €IUHCTBA
MHUpA; HCIOIb30BATh CHCTEMHBIE XUMHUYECKME 3HAHUS Ul
OOBACHEHHA W  IPOTHO3MPOBAHMs  SIBICHUH,  MMEIOIIUX
€CTECTBEHHOHAYYHYIO IPUPOLY;
- YMEThb  WCIOJb30BaTh HAUMEHOBAHUS  XUMHUYECKHUX
COCIMHEHUN
MEXAYHAPOIAHOTO COK03a TEOPETUUECKON U MPUKIAIHOW XUMHUU U
TPUBHAJIbHBIE HAa3BAaHMS BELIECTB, OTHOCSILMXCSA K H3YyYEHHBIM
KJaccaM OpraHW4YeCKMX W  HEOPraHWYEeCKUX  COCIAMHEHMI;
UCIIONIb30BATh  XMMHYECKYI0 CHMBOJIMKY [UI  COCTaBJICHUS
dbopMyn  HEOpPraHMYECKMX  BEIIECTB,  MOJEKYISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTBHIX, COKpAILIECHHBIX U CKEJIETHBIX)
dbopMyn  OpPraHMYECKHX BELIECTB; COCTABIATb ypaBHEHUS
XUMHYECKUX  PEAKUMH M pacKpblBaTb HMX  CYIIHOCTb:
OKHCIIUTEIBHO
BOCCTAaHOBUTENBHBIX ~ PEAKIMHA  TMOCPEICTBOM  COCTABIICHUS
3JIEKTPOHHOI0 0ajlaHca 3TUX PeaKLHii; peakii HOHHOro oOMeHa
NyTEM COCTAaBJICHHS HX IONHBIX M COKPALIEHHBIX HOHHBIX
YpaBHEHUN; peaxkuuit TUAPOIIN3a, peaxkuui
KOMIUIEKCOOOpa3oBaHusa (Ha NpUMEpe THIPOKCOKOMILIEKCOB
OUHKAa ¥ aNTIOMUHHS); MMOATBEPKAATh XapaKTepHbIE XHMMHUYECKHE
CBOMCTBAa BELIECTB COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMH U
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3aIIuCIMH ypaBHCHI/Iﬁ XUMHNYCCKUX pCaKHI/II‘/'I;

- YMETh KJIACCH(UIMPOBATH HEOPraHUYECKHE H
OpPTaHUYECKHE BELECTBa u XUMHYECKHE peaxIuu,
CaMOCTOSATEIBHO BBIOMpATh OCHOBAHUS W  KPUTEPUH IS
KJIaCCH(UKAITIH HU3yYaeMbIX XUMHYECKUX 00BEKTOB;

XapaKTepU30BaTh COCTAB W Ba)KHEWIME CBOWCTBA BEUIECTB,
MpUHAUIeKAIMX K OINpedelieHHbIM KjlaccaM U TpymlnaMm
COeIMHEHUN (TMPOCThIe BEIIECTBA, OKCHUIBI, TUAPOKCHUBI, COJIU;
YIIIEBONOPObI, POCTBIE APUPHI, CIUPTHI, (EHOIBI, aJIbICTUAbI,
KETOHBI, KapOOHOBBIE KHUCIIOTBI, CIIOXHBIE OQUPHL, KUPBHI,
YIIJIEBOJIbI, AMUHBI, aMUHOKHCIIOTHI, OENKH); MPUMEHSTh 3HAHUS O
COCTaBE M CBOMCTBax BEIIECTB JUIS OKCIEPUMEHTAIbHOU
MIPOBEPKH TUIOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEN MPOTEKaHUs
XUMHYECKUX PEAKIUI W TPOTHO3UPOBAHHUS BO3MOXKHOCTEH HX

OCYIILIECTBIICHHUS;
- YMETh TOATBEPXAAaTh HAa KOHKPETHBIX MpHUMeEpax
XapaxTep 3aBHCHMOCTH PeaKIMOHHON crocoOHOCTH

OpPraHn4eCKux COG)II/IHCHI/Iﬁ OT KpaTHOCTU U THIIA KOBaAJIEHTHOM
cBs3u (" C? " m "), B3aMMHOTO BIIMSTHUS aTOMOB M TPYIIT aTOMOB
B MOJIEKyJIaX; a TakKe OT 0COOCHHOCTEH peann3aiyy pa3TuIHbIX
MEXaHHU3MOB TIPOTEKAHHS PEaKIIHIA;

- YMEThb XapaKTepH30BaTh 3JEKTPOHHOE CTPOECHHUE aTOMOB
(B OCHOBHOM ¥ BO30YKJIEHHOM COCTOSTHHUHM) M MOHOB XHMHUYECKHX
anemeHTOoB 1 - 4 mepmomoB Ilepmommueckoit cumcrembr JI.U.
MenneneeBa 1 WX BaJeHTHBIE BOBMOKHOCTH, UCIIONB3YsI TTOHATHUS
"s", "p", "d-amexTpoHHBIE" OpOWTANH, dHEPTETHUYECKHE YPOBHH,
OOBSICHITh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOMCTB XHMHYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMM COEAWHEHHH 10 TepuoiaM Hu

rpymnmnam;

OK 02. UHcnomp3oBaTh
COBpEMEHHBIE  CpEICTBa
TIOVICKa, aHaM3a
MHTEPIIPETAIN
nHpOPMAITUH,
MH(OpPMaIIMOHHBIE
TEXHOJIOTUU BBITIOIHEHUS
npodeccoHAIBHOM
JeSTEIbHOCTH

B obnactu eHHOCTH Hay4YHOTO TO3HAHUS:

c(OpMUPOBAaHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAayKd U OOIIECTBEHHON
MPAKTUKU, OCHOBAaHHOTO Ha JUAJIOre KYJIbTYP, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETO MECTa B MOJUKYIHTYPHOM MHPE;

- COBEpLICHCTBOBAHUE SI3IKOBOM M YMTATEIbCKOM KYJIbTYPbI KaK
CpE/ACTBa B3aMMOJIEHCTBUS MEXLy JIOIbMH U IO3HAHUS MUPA;

- OCO3HAHWE IEHHOCTHM HAy4YHOH JEATeNbHOCTH, TOTOBHOCTH
OCYLIECTBIIATh MPOEKTHYIO U HCCIEAOBATENbCKYIO JIESTENbHOCTD
WHAMBUAYAIBHO U B TPYIIIIE;

OBnageHue yHUBEPCANbHBIMU Y4YE€OHBIMH TO3HABAaTENbHBIMU
JercTBUsIMU: B paboTta ¢ nHpOpMaIuei:

- BJaJeTh HABBIKAMHU TONy4YeHHs HH(OPMALMHU U3 MCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSTENBHO OCYLIECTBIISITh IOHMCK, aHAJH3,

- YMCTH IJIaHUPOBATb n XUMHWYECKUHN

OKCIICPUMCHT (npeBpameHHﬂ OpPraHN4YCCKHUX BCHICCTB IIpHU

BBIIIOJIHATD

HarpeBaHny, NOJyYeHHE 3TUJIEHA U U3YYEHHUE €r0 CBOICTB,
KayeCTBEHHbIE PEAKIIMU Ha ajlbJIETU/Ibl, Kpaxmall, yKCYCHYIO
KUCIJIOTY; AEHaTypauus OEIKOB IpU HArpeBaHWU, IBETHBIE
peakuuu O€eJKOB; MPOBOJUTH PEAKIMH HOHHOTO OOMeHa,
KaueCTBEHHbIE
peakuuud Ha cynbgar-, KapOOHAT- M XJOPHJ- aHUOHBI, HA

ONpPENENATh CpeAy BOJHBIX PACTBOPOB,

KaTHOH aMMOHWUS; peliaTh SKCIIEPUMEHTabHbIC 3a7auu 0
teMam "Metamibl" u "Hemeramnel") B COOTBETCTBUH C
paBWIaMHU TEXHUKH O€30MacHOCTH TpU OOpaIieHHH C
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CHCTEMaTHU3alI0 W HMHTEpHpeTannio MH(pOopMaluu pa3iIHYHbIX
BUJIOB ¥ (DOPM MIpeacTaBICHUS;

- co3gaBaThb TEKCTHI B PAa3lMUHBIX (opmaTax ¢ ydeTroM
HazHaueHWs WHGPOPMAaUK U IEJICBOM ayIuTOpUH, BBHIOHpAS
ONTHUMAaJILHYIO (OPMY MIPEACTABICHHS U BU3YyaJIN3alUH;

- OLICHUBATH JOCTOBEPHOCTD, JISTUTUMHOCTD
nH(OpPMALUK, €€ COOTBETCTBHE IPABOBBIM H MOPAIBHO-
3TUYECKUM HOpMaM;

- HCIO0JIb30BaTh CpeacTBa MH(OPMaLIMOHHBIX u
KOMMYHHMKAIIMOHHBIX TEXHOJIOT Ui B pelieHnn
KOTHUTUBHBIX, KOMMYHUKATHBHBIX H OPraHU3aIMOHHBIX

3a/a4 ¢ coOofeHneM TpeOOBaHUN APrOHOMUKHU, TEXHUKU
0€30IaCHOCTH, THTHEHBI, pecypcocOepekeHusl, TIPAaBOBBIX U
3TUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOW O€3011acCHOCTH;

- BJAJACTh HaBbIKaAMH PAaCIIO3HABAHUA W 3alllUThI I/IHq)OpMaIII/II/I,
“H(OPMaIMOHHOM 0€3011aCHOCTH JINYHOCTH;

BEIIECTBAMU u 1a00paTOPHBIM 000pyaOBaHUEM;
MNpEACTaBJIATL PE3YJIbTAThl XUMHUYCCKOI'0 SKCIICPUMCHTA B
dopMe 3amucu ypaBHEHUH COOTBETCTBYIONIUX PEAKIUN W
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE STUX PE3YJIbTATOB;

uH(popMaLnIo,

HOJy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CPEICTB MaCcCOBOM

- YMCTb AHAJIN3UPOBATH XHUMHUYCCKYIO

uH(popmanuu, cetb UHTEpHET U Apyrue);
- BJAJIETh OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS
BEIIIECTB M XUMHUUECKUX SIBJICHUH (HAOIII0IeHNEe, U3MEPEHHE,

AKCIIEPUMEHT, MOJICIIMPOBAHNUE);

- yMeThb TNPOBOIUTH PACUEThl 1O XHMHUYECKHUM QopMylam H
YpPaBHEHUSM  XUMMYECKHX  pPEakuuid €  HMCHOJIb30BAHHUEM
(GU3NYeCKNX  BEIMYHMH,  XapaKTepU3YIONIMX  BENIECTBA  C
KOJIMYECTBEHHONH CTOPOHBI: MacChl, 0O0BeMa (HOpPMaJbHBIC
YCIIOBHSI)  Ta30B, KOJMYECTBA  BEIIECTBA;  HCIIONH30BAThH
CHUCTEMHBIE XUMHUYECKHE 3HAHMA JUIsl TNPUHATHS pEIICHUN B
KOHKPETHBIX »KMU3HCHHBIX CUTYallUsAX, CBA3AHHBIX C BEIECTBAMH U
WX IPUMEHEHUEM;

- YMETb CaMOCTOSTEIBHO IUIAHHPOBATH M IIPOBOJHTH
XUMHUYECKUI SKCIEpUMEHT (IOJIydeHHEe M H3YyYEHHE CBOICTB

HEOPTaHWYECKUX W OPTraHWYeCKUX BEIIECTB, KauyeCTBEHHBIC
peaknu YIIeBOAOPOIOB Pa3IHIHBIX KJIaCCOB 51
KHCIIOPOACOACPKANTUX ~ OPTaHMYEeCKHX  BEMIECTB,  pPEIICHUE

SKCIEPUMEHTAIFHBIX 33724 M0 PACMO3HABAHUIO HEOPTaHUYECKUX
1 OPTaHUYECKUX BEIIECTB) C COOJIFOIEHUEM MPaBHI 030M1aCHOTO
oOpareHusi ¢ BellecTBaMH M J1abOpaTOPHBIM O0OpYHIOBaHUEM,
dbopMyIHpOBaTh [ENH  WCCIEAOBAHHUA, TIPENOCTABIATH B
pasnuaHON QopMe pe3yIabTaThl SKCIIEPUMEHTa, aHAIM3UPOBATh H
OILIEHWBAThH UX JOCTOBEPHOCTB;

- YMETh  OCYIIECTBJIATH  IeJICHANIPABICHHBIH  ITOMCK
XUMHYECKOW WH(POPMAIINH B Pa3IMYHBIX UCTOYHHUKAX (Hay4dHas u
y4eOHO-Hay4YHasl JIUTEepaTypa, CPEeCTBA MACCOBOW WH(OpPMAIUH,
cetb UHTepHeT W JApyrue), KpPUTHYECKH aHAIU3UPOBATH
XUMHYECKYIO HH(OpMaInio, mepepadaThBaTh €€ U UCIONIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHOW yueOHOI 3a1aueii;

- BIIQZIETh CHCTEMOW 3HAaHMH O METOJaX HAY4YHOTO
MO3HAHUS SBJICHUN MPHUPOJIBI, HCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX ¥ yMEHUSMH TPUMEHATh OTH 3HAHUA TpH
JKCIIEPUMEHTAIBHOM HCCIICIOBAHUH BEIIECTB U JIJIsi OOBSICHEHUS
XUMHYECKUX  SIBJICHMIM, HMMCIOINMX MECTO B TPUPOIC
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MPAKTUYECKOW JEITCIbHOCTH YEIOBEKA U B IOBCETHEBHOM
JKU3HU;

OK 04. DddexruBHO
B3aMMOJICICTBOBATD 51
paboTaTth B KOJUICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOOIIPEICTICHHIO;

-OBJIQJICHUE HaBbIKaMU y4eOHOHCCIE0BATEIBCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

Ognaznenue YHUBEPCAITbHBIMU KOMMYHHUKAaTUBHBIMHU
JICACTBUSIMU:

0) COBMECTHasl I€ATEIHHOCTb:

- TOHMMATh M MCIOJ30BaTh MPEUMYIIECTBA KOMAHJHOU U
WHJIMBHUIYyAIBHOU pabOTHI;

- TIPUHUMATH eu COBMECTHOM NEeSITETbHOCTH,
OpraHW30BBIBAaTh W KOOPJAWHHUPOBATH JEHCTBUA TO €€
JOCTH)KEHHMIO: COCTABJIATH IUIAH JACWCTBUM, paCIpeneisaTh
pPOJIH C YIETOM MHEHUH YY9aCTHUKOB 00CYKIaTh pPe3yabTaThl
COBMECTHOM paboThI;

KOOPJIMHUPOBATh W BBITONHATH PabOTy B YCIOBHUSAX PEANLHOTO,
BHPTYaJIbHOI0 ¥ KOMOMHMPOBAHHOIO B3aMMOICHCTBUS;

- OCYIIECTBIISITh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE
B Pa3NIMYHBIX CHUTYyalUsX, MPOSABIATH TBOPUECTBO U
BOOOpaKeHHUE, OBITH WHULUATUBHBIM OsBnaneHue
YHHUBEPCATbHBIMU PETYISTUBHBIMU JICHCTBUSMU:

') IpUHATHE ce0s U APYTUX JHOCH:

- MPUHUMATh MOTHBBI M apTyMEHThl APYTUX JIIOJAEH Mpu
aHaJlu3e pe3yabTaTOB JEATEIbHOCTH;

- IpU3HaBaTh CBO€ IMpPaBO M MPaBO MAPYrUX IoJedl Ha
OIIIHOKH;

pa3BHUBATh CIIOCOOHOCTh IOHMMATh MHP C TO3HIHU JAPYrOro
YEeII0BEKa,;

CaMOCTOATCIIbHOCTU H

- YMETh IUIAHUPOBATh W BBINONHATh XUMHYECKUH SKCIICPUMEHT
(mpeBpaiieHUs OpPraHUYeCKUX  BEIIECTB MPU  HArPCBaHHH,
MOoJTydeHHe JTWIEHA W HM3y4YeHHE €ro CBOWCTB, Ka4eCTBEHHBIC
peakMu Ha alpAeruipl, KpaxMal, YKCYCHYIO KHUCIIOTY;
JeHaTypanyss OCJIKOB TpH HarpeBaHWHW, IBETHBIE pPEaKLIUU
OCITKOB; TPOBOJWTH PEAKIMM HMOHHOIO OOMEHA, OIpPEIeiTh
Cpely BOJHBIX PacTBOPOB, KAUeCTBEHHBIC peakK Ha Cyibdat-,
kapOOHAT- W XJIOpWJ- aHUOHBI, HA KAaTHOH aMMOHHS; pelaTh
JKCIIEpUMEHTaJIbHBIE 3amaun 1Mo TemMaM 'Meramisl" w
"Hemeranmnbl") B COOTBETCTBMM C TpaBWJIAMHU  TEXHUKH
0e30MacHOCTH TpU 00palleHHH C BEHIECTBAMHU W J1a0OpaTOPHBIM
00Opy/OBaHWEM; TPEACTABIATH  PE3YNbTaThl  XHUMHYECKOTO
JKCIepUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii u  (QOpMYyJHMpOBaTH BBIBOABI HAa OCHOBE OITHX
PE3yIILTATOB;

-yMETh CaMOCTOSTEIbHO IIAHUPOBATH M MPOBOJUTh XUMHUYECKUI
9KCIIEpUMEHT (TIONydYeHHEe U W3Y4YeHHE CBOWCTB HEOPTaHMYECKHUX
" OpPTaHUYECKUX BEIIECTB, KauecTBEHHBIE  pEeaKIuu
YTIEBOJOPOOB PA3NUYHBIX KIACCOB M KHCIOPOACOAEPKAIIIX
OpPTaHMYECKHUX BEIIECTB, PEHICHUE IKCIIEPUMEHTAIBHBIX 33124 110
pacro3HaBaHWI0 HEOPTaHWYECKHX M OPTaHUYEeCKHUX BEIECTB) C
COOJTI0OIEHNEM TIPABIIT OE30ITACHOTO OOpAIEHUs C BEIIECTBAMH U
nmabopaTopHsIM  oOOpyAoBaHWeM,  (HOpMyIHpOBaTh  LENH
WCCIIEZIOBAHUSA, TIPENOCTABIATh B PA3MIHON (hopMe pe3ybTaThl
SKCIEPUMEHTA, aHAIM3UPOBATH U OIEHUBATH UX IOCTOBEPHOCTB;

OK 07. ConeiicTBOBATh
COXPaHEHHIO
OKpYKaroIeH CpeIbl,
pecypcocoepeKeHuIo,
MPUMEHSITh 3HAHHUS 00
HW3MCEHEHUH KJINMATa,
MPHUHIUITBI OEPEIKITUBOTO
MPOU3BOJICTBA,

3¢ exTuBHO NeliCTBOBATH
B UPE3BBIYAMHBIX
CHUTYAIHSX

B o0nacty 3K0710rMyecKoro BOCIUTAHUS:

- cOpMHPOBAHHOCTb  JKOJOTHYECKOM  KYJIbTYpHI,
MOHUMAaHHe BIIMSIHUS COLMAJIBHO-9KOHOMHYECKHX
MIPOIIECCOB HA COCTOSIHUE MPUPOIHOIN U COLMAILHON Cpejibl,
OCO3HaHME  TIJIO0ATBHOIO  XapakTepa  SKOJIOTMYECKHX
npooiem;

IUIaHUPOBAHUEC W OCYHICCTBJICHUC ,E[eflCTBHfI B 0pr>i<a}01ueﬁ
cpeac Ha OCHOBC 3HAHUA uenef/i yCTOfI'iPIBOFO pa3sBUTUA
YCJIIOBCUYCCTBA,

AKTUBHOE HENPHITHE AEUCTBUMN, MPUHOCAILINX BpPEN OKpYXKaromen
cpere;

- c)OpMHPOBATH MPEACTABICHUS: O XUMHYECKOW COCTABJISFOIIEH
€CTeCTBEHHOHAYYHOW KapTHHBI MHpPA, POJIM XUMHUH B TIO3HAHWUU
SBIICHUI TPUPOABI, B (POPMHPOBAHUH MBINUICHUS U KyJIbTYPHI
JUYHOCTH, €¢ (QYHKIIMOHATHHON IPaMOTHOCTH, HEOOXOAMMOM st
pelIeHus] MPaKTUIEeCKUX 3a/ad U JKOIOTHYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/10POBbIO U IIPUPOJIHOM Cpee;

- YMeTh COOJNIIOJaTh MpaBHJIa JKOJOTUYECKH IIEIeCO00pa3HOro
MoBeJleHUs B OBITY W TPYAOBOW JEATENLHOCTH B  LENSIX
COXpaHEHUS CBOETO 3JJ0POBbS U OKPY>KaoIIeld NPUPOJHON CPEabl;
YUUTHIBATh ONACHOCTb BO3JIEHCTBUSI HA JKUBHIC OPraHU3MBbI
ONpEIEICHHBIX  BEIICCTB, IOHUMAas  CMBICI  IOKa3aTems
MpeNeIbHON TONYCTUMON KOHIIEHTPAIINH;
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- yMEHHue MIPOrHO3UPOBATh HEOJIaronpusTHIC
9KOJIOTUYECKHE TOCIEACTBUS IPEANPUHUMAEMbIX JIeMCTBUH,
MIpeI0TBpAIIaTh UX;

- pacmpeHue OIlbITa JCATCIIBHOCTH 9KOJIOTMYECKO
HaIlpaBJICHHOCTH,
- OBJIAJICHUC HaBbIKaMH y‘le6HO'I/ICCHCHOBaTCHBCKOI>'I,

MPOEKTHON U COLUAIBHON JIEATENbHOCTH;

- YMETh MPOTrHO3UPOBAaTh, aHAJU3UPOBATH U OLICHUBATH C
MO3UIINH IKOJIOTHMYECKO 0€30IMacHOCTH TOCIECTBUS OBITOBOW U
MPOU3BOJICTBEHHON NIEATENPHOCTH YEJIOBEKA, CBA3AHHOM C
nepepaboTKoN BEIIECTB; MCIIONb30BaTh MOMyYSHHBIC 3HAHUS IS
OPUHATHS TPaMOTHBIX pElIeHWH mpobieM B CUTyalHusXx,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HAaBaTh OINACHOCTb BO3ACHCTBUS Ha >KHBbBIC
OpraHu3Mbl ONpPCACICHHBIX BCHICCTB, IIOHUMaA CMBICJII
MOKa3aTeNs MPeaeIbHON JOMYCTUMON KOHIEHTPALUU, U TIOSICHATh
Ha Mnpumepax CITI0COOBI YMCHBUICHUA W NPEAOTBPALICHHUA HX
BPEHOI0 BO3/IEUCTBUS HA OPTaHU3M YEIOBEKa.
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AIIK 1.4 BoInonHsTh
CaHHUTapPHO-
AMHIEMHUOIOTUICSCKUE
TpeOOBaHUS K
MIPEIOCTABICHUIO
TOCTUHHYHBIX YCITyT

B o0nactu 11eHHOCTH HAyYHOT'O TIO3HAHMS:

. c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
OOIIICCTBEHHON TPAKTHKH, OCHOBAHHOTO Ha JHAJIOre KYIBTYP,
CIOCOOCTBYIOIEr0 OCO3HAHUIO CBOCTO MECTA B MOJIMKYJIbTYPHOM
MHUDE;

° COBEPIIEHCTBOBAHUE S3BIKOBOM M YUTATEIbCKOU
KyJIbTYphl KaK CpEACTBA B3aMMOJACHUCTBUS MEXKAY JIOIBMU U
TO3HAHUS MHPA;

. OCO3HAHHWE IICHHOCTH HAy4YHOU JeATeIhbHOCTH,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYIO M HCCIECTOBATEIHCKYIO
JeSITENBHOCTh WHIUBUTYyalIbHO U B TPYIIIIE.

OsaaaeHue YHHUBeEPCATLHBIMH
MO3HABATEJIbLHBIMH AeHCTBHSIMH:

0) 0a30BbI€ HCCJIEN0BATEILCKHE e CTBHS:

. BJIQJICTh HAaBBIKAMHU y4eOHO-HCCIISIOBATEIbCKOM
U TIPOEKTHOM AESITETLHOCTH, HABBIKAMH Pa3penieHus mpooieM;

. CITOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITETEHOMY
MTOMCKY METOJOB DEIICHUS MPAKTHUECKUX 3a1ad, MPHUMCEHCHHIO
Pa3IMYHBIX METOJOB TIO3HAHUS;

. OBJIAJICHUE BUAAMH JCITSILHOCTH IO TOTyIECHUIO
HOBOTO 3HAHWS, €ro WHTEPIpETaIllui, IIpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3NUYHBIX YYEOHBIX CHUTYaIUsX, B TOM YHCIEC
TP CO3/TaHUU yIEOHBIX M COITUATBHBIX MPOEKTOB;

. (opMupoBaHHWE HAYYHOTO THIIA MBIIDICHUSA,
BIIAJICHWE HAYYHON TEPMUHOJOTHEH, KIIOYEBBIMU MOHATHUAMU U
METOJIaMU;

Y4eOHBbIMU

o CTaBUTH M (HOPMYITHPOBATH COOCTBEHHBIE 337291
B 00pa30BaTebHON ACATEIBHOCTH U KH3HEHHBIX CUTYaIHsX;
o BBISBISITE  NIPHYMHHO-CIICICTBEHHBIE CBSI3H U

aKTyaln3UpoBaTh 3a7ady, BBIABUIATh THUIIOTE3y €€ peLIeHus,
HAXOIUTb apryMEHTBHI Ul JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUIA,
3a1aBaTh HapaMeTpbl U KPUTEPUH PELICHUS;

J AQHAJTU3UPOBATh IMOJIYYECHHBIE B XOJE pEIICHHS
3aJa4n Pe3yJIbTaThl, KPUTUUYECKH OLIEHUBATH MX JOCTOBEPHOCTb,
MIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

° JIABaTh OIICHKY HOBBIM CHUTYaIlUsiM, OIICHUBATh
MIPUOOPETEHHBIH OIBIT;

° yMETh HWHTETPUPOBATh 3HAHUA W3  Pa3HbBIX
MIPEIMETHBIX 00IacTel;

. BBIIBHUTATh HOBBIE HJIEH, npeJiaraTh

OPUTHUHAJIBHBIC MMOAXOAbI U PCIICHUSA,

1) chhopMupoBaTh MpEACTaBICHUS: O XUMHYESCKON COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHPA, POIM XMMHM B IIO3HAHUU
SBJICHUH TPUPOIBI, B (POPMUPOBAHMU MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ PYHKIMOHAILHON I'PaMOTHOCTH, HEOOXOAUMON ISt
pelIeHus] MPakTUYEeCKUX 3a7a4 U IKOJOTMYECKH 0OOCHOBaHHOIO
OTHOULIEHUS K CBOEMY 310POBBIO U IIPUPOJIHOU CpEE;

2) BHaJeTh CUCTEMOW XMMHYECKHX 3HaHHIA, KOTOpas BKJIIOYACT:
OCHOBOITOJIAralOINe TOHATUS (XUMHUYECKHI 3JIEMEHT, aToM,
JJIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, O-3JIEKTPOHHBIC OpOUTAIH
aTOMOB, UOH, MOJIEKYJIA, BAJIECHTHOCTb, JIEKTPOOTPULATENLHOCTD,
CTEIIEHb OKUCIIEHMS, XMMHMYECKasl CBS3b, MOJb, MOJIIpHAs Macca,
MOJISIDHBI  00bEM, YIJICPOJAHBIMN CKeler, (hYHKIIMOHAJIbHAS
rpymnna, paaukaji, H30MEpHsl, HU30MeEpbl, T'OMOJOIMYECKUH psil,

TOMOJIOTH, YTJIEBOJIOPOMBI, KHCIOPOA- W  a30TCOAEp)KaIue
COCIUHCHUS, OMOJIOTMYECKH aKTHBHBIE BCIIIECTBA (yTJIeBOJIBI,
KUPBL, OENIKW), MOHOMEp, TIOJIUMEpP, CTPYKTYpPHOE 3BEHO,

BBICOKOMOJICKYJIAPHBIC COCAUHCHUA, KPUCTAJJIMYUECKas PCIICTKa,
THUIIBI XUMHWYECKNX peaKuMﬁ (OKI/ICJ’II/ITGJ'II)HO'BOCCTaHOBI/ITeHI)HI)Ie,
9K30-U DHIOTEPMHYCCKHE, PEaKIIMH HOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIHTHI, HEDJIEKTPOJTUTEI, ANEKTPONIUTHYECKAS
JIUCCOITHAIIS, OKHCITUTENb, BOCCTaHOBHTEINb, CKOpOCTh
XUMHYECKOW pEaKIiy, XHMHUYeCKOe paBHOBECHE), TEOpUU U
3aKOHBI (TEOpHsI XUMHUYIECKOTO CTPOSHHS OpPTraHMYECKUX BEIIECTB
AM. bytnepoBa, TeOpHUs SJIEKTPOIUTUUYECKON ITUCCOLHUALIMH,
nepuoanveckuii 3akoH J[.MI. MeHnaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHYECKHN S3BIK  XUMHH,
(haKTONMOTHYECKHE CBEIEHUSI O CBOMCTBAaX, COCTAaBE, MOJTYICHUU U
0e30MacHOM WICTIONIb30BAHWN BAXXHEWIITNX HEOPTAHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY M NMPAKTHYECKOW NesSTeThHOCTH
YeNoBeKa;

3) chopmHpOBaTE YMEHHUS BBIABIIATH XapaKTEPHbIC MPU3HAKH U
B3aMMOCBSI3b M3Y9EHHBIX TTOHSATHIA, MIPUMEHS T
COOTBETCTBYIOIIHNE TOHSTHS TPU OMHCAHWU CTPOCHUS M CBOWCTB
HEOPTaHWYECKUX M OPTaHWYECKUX BEIECTB U WX IPEBpAIICHUN;
BEISIBJISITh B3aUMOCBSI3b XMMUYECKHX 3HAHHHM C TMOHATUAMU U
MIPEJICTaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

4) BnazieTh OCHOBHBIMH METOJAMH HAYYHOTO MO3HAHUS BEIIECTB
Y XMMHYECKHX SBIICHUH (HAOJII0/IeHNEe, U3MEPEHUE, IKCIIEPUMEHT,
MO/ISITUPOBAHHUE);

5) chopmMupoBaTh YMEHHUS MPOBOJAUTH PACUETHI MO XUMHUECKUM

(I)OpMyJ'IaM u YpaBHCHUAM XHUMHYCCKUX peaKuHﬁ C
HCIIOJIB30BaAHHEM (I)I/ISI/I‘-ICCKI/IX BCIIMYMUH, XapPaKTCPU3YIOIINUX
BC€IICCTBA C  KOJIHMYCCTB CHHOM CTOpPOHBI:  MAacCChI, o0BeMa
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2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJBHOM

JUCLHUATIAHBI

2.1. O0beM y4eOHO TUCUMILUIUHBI U BUAbI Y4e0OHOH padoThl

. Oo0bem B
Bua yuyeOHo# padoThl
yacax

O06bem o0pa3oBaTe/IbHOM NPOrpaMMbl IMCUMIINHBI 82
B T.4..

1. OcHoBHOe coepxkaHue 67
B T.4.:

TEOPETHYECKOE OOyUCHHE 33
NPaKTUYECKUE 3aHATHS 34
2. IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE COIEP KAHNE 11
B T.4.

TEOPETHYECKOE OOyUCHHE 6
NPaKTUYECKUE 3aHATHS 5
3. CamocTosiTeJIbHAs padoTa 4

4. TIpome:xxyTouHasi aTTecTAllMsA: KOHTPOJbHas padora — 1 cemectp, aud.

3a4eT - 2 ceMecTp
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2.2. TemaTu4ecKU MJIAH U COJIEPKAHUE JUCIUIIMHBI

HaumeHoBaHue pa3iesioB U TeM

Copep:xanue yueOHOro marepnaJia (0CHOBHOE H IPO(ecCHOHATBHO
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS,
NPHUKJIAAHONH MOAYJIb (IPU HAJIMYHMH)

Oo0LeMm
4acoB

dopmupyembie KOMIETEHIUN

1

2

4

OcHOBHOE€ coepkaHue

Pasnen 1. OCHOBBI CTpOEHMSI BELIECTBA

Tewma 1.1 CtpoeHue aToMoB
XUMUYECKUX FJIEMEHTOB U IPUPOIa
XUMHYECKOU CBSI3H

Conepxxanue yueOHOro MaTepuasia

Teopeaneckoe oﬁyqelme

CoBpemeHHast MOJieIb CTPOEHUSI aroma. DJIEKTpOHHas KoH(purypauus atoma,
Kraccudukaruss XUMUYECKHX 3JEMEHTOB (S-, P-, O-amementsi). BaneHTHBIC
JNEKTPOHBI. BalleHTHOCTh. DNEKTpOHHAas NPHUPOJA XWMHYECKOW CBS3H.
DIIEKTPOOTpHUIIATENBLHOCTh. KoOBaJIeHTHast CBsI3b, €€ Pa3sHOBHIHOCTH U
MEXaHU3MBbl 00pa3oBaHMsl (OOMEHHBIH W JTOHOPHO-aKUenTopHbI). MoHHasd
CBA3b. Merammyeckass CBA3b. BonpoponmHas cBs3b. MeXMOJEKYISPHBIE
B3aMOJIEHCTBUSL.

W30TONBI, OCHOBHOE U BO30YXIEHHOE COCTOSHHE aToMma, THOpHAn3alus]
ATOMHBIX OpOHUTaJICH.

IIpakTnyeckue 3aHATHS

Pemenne mpakTuueckux 3aJaHUN Ha COCTABIICHHUE DJICKTPOHHO-TPAPUIECCKUX|
dhopmyn aneMeHTOoB 1-4 mepuoaoB.

Pemenne 3aganuii Ha HMCIIOJNB30BaHUE XMMHYSCKOM CHMBOJIMKM M Ha3BaHHI
COCIMHCHUH IO HOMEHKJIAType MEXKIYHApPOIHOTO COK03a TEOPETHYECKON U
NPUKIATHOW XUMUU M TPUBUAIBHBIX HAa3BaHUM U COCTABJICHUS XUMHUYECKHX
(dhopMyI IBYXaTOMHBIX COSMHEHHM (OKCUAOB, CYIb(PHUI0B, THAPUIOB U T.I.) U
JPYTUX HEOPTaHWYECKUX COCTMHEHUN OTIENbHBIX KJIACCOB.

OK 01

Tewma 1.2 [lepunoanueckuii 3aK0H U
tabmuma J[.1. Menneneena

Conepxanue yueOHOro Marepuasia

IlpakTH4YecKkue 3aHATUA

[Iepuonnueckas cucrema xumuyeckux anemenToB /.M. MeHnneneesa.
®usnueckuit cmeici [lepuoanueckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKUX DJIEMEHTOB, 00pa3yeMbIX
VMMM NPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM

XUMUYECKOTro 3emeHTa B [lepuoanueckoii cucreme. MUpOBO33peHUYECKOE U

OK 01
OK 02
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Hay4yHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menneneesa. IIporuossl
J.W. MengneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.

Pemienne npakTuko-OpuEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
XapaKTepU3aIUI0 XUMHUECKUX dJIeMeHTOB «MeTtammdeckue /
HEMETAJUIMYECKHUE CBOMCTBA, 3JEKTPOOTPULIATEILHOCTD U CPOJICTBO K
IEKTPOHY XMMUYECKHUX 3JIEMEHTOB B COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOEHHUEM M I0JIO)KEHUEM B IIEPUOAUYECKON CCTEME XUMUYECKUX
anemenToB .. Menieneeray.

Pa3nen 2. XumMuueckue peakiuu

Tema 2.1. Tumbl XUMHYECKUX PEAKITHIA

Conepxxanue yueOHOro MaTepuasia

Teopeaneckoe oﬁyqelme

Knaccudukanus u THIBI XUMUYECKUX PEAKIU C y4aCTHEM HEOPraHUUECKUX
BemecTB. KonnuecTBeHHble OTHOIIEHNS B XUMUHU. OCHOBHBIE KOJINYECTBEHHbIE
3aKOHBI B XUMHUU U PacyeThl 10 ypaBHEHUSAM XUMUYECKUX peakuil. Mob kak
€VMHUIA KOJMYeCTBa BemecTBa. MoisipHas Macca. 3aKOHbI COXPaHEHUS
MaccChl ¥ dHEPruu. 3aKoH ABoraapo. MospHbIit 00beM ra30B. OTHOCHUTENIbHAS
IIJIOTHOCTB T'a30B.

Peakuuu kommiekcooOpa3oBaHus C yUaCTHEM HEOPraHMYECKUX BEIIeCTB (Ha
IpUMepe T'HIPOKCOKOMIUIIEKCOB IIMHKA U aJTIOMUHUS).

IIpakTnyeckoe 3aHsiTHe

CocTaBieHHe ypaBHEHUH PEAKIIUN COCTUHEHUS, Pa3I0KEHUs, 3aMEIIECHNS,
oOMeHa. YpaBHEHHS peaKIuii TOPEHUsl, HOHHOTO 0OMEHa, OKUCIICHHUS -
BOCCTaHOBJICHMSI.

Pacuer KOMTMYEeCTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB M MPOAYKTOB
peakiuu. PacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa PEaKIIUU
COCIMHEHMS, €CJIM OJJHO M3 BEIISCTB JAaHO B U30BITKE W/WIIN COJACPKHUT
npumecHu. PacueT maccoBoi i 00beMHOM JI0JIM BBIXOA MTPOJIYKTa PEAKIIUN
COCIMHEHUS OT TEOPETHYECKH BO3MOKHOTO. PacdyeT 00beMHBIX OTHOIIICHU I
ra3oB. PacueTr Maccel (00beM, KOJTMUECTBO BELIECTBA) IPOAYKTA PEaKIIUU, €CIIU
OJIHO W3 BEIIECTB JIaHO B BHJIC PACTBOPA C OIPEICIICHHON MaCCOBOM JI0JICH
PaCTBOPEHHOTO BEIIICCTBA.

ypaBHeHI/Ifl OKHCJICHUA-BOCCTaHOBJICHHS. CTeneHb OKucIeHUs. OKUCINTENb 1
BOCCTaHOBUTENb. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC peaKknuu B ripupoae,
IMPOU3BOACTBCHHBIX TPOUECCAX U KU3HCACATCIIbBHOCTH OPIraHU3MOB.
OKHCIUTETHbHO-BOCCTAHOBUTEIIBHBIN NnoTeHuual Cpeanbl. CocraBpieHueE U
YpPaBHHUBAHUC OKUCIUTCIIBHOBOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOJAOM
QJICKTPOHHOT'O Oamanca. TunuaHbBIC HCOPTaHNYCCKUEC OKHUCIIUTCIIN U

OK 01
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BOCCTAQHOBHTEIHU. DJICKTPOJIA3 PACTBOPOB U PACILIIABOB COJICH.

Tema 2.2. DnexkrTponuruieckas
JMCCOIMALIMS M HOHHBIH 00MeH

Conepxxanue yueOHOro MaTepuasia

TeopeaneCRoe oﬁyqelme

Teopus 31eKTPOIUTHIECKOH qucconanuu. Peakiiun HOHHOTO 0OMeHa.
CocraBieHue peakliMii HOHHOTO OOMEHa ITyTeM COCTaBJIEHUS X MOJHBIX U
COKpAICHHBIX HOHHBIX ypaBHCHPIfI.

[M'uaponus coneid. 3HaueHue ruIposu3a B OMOJIOTHYECKUX 0OMEHHBIX
npoueccax. [IlpuMeHnenue rujpoiansa B NPOMBIIIIEHHOCTH.

KonTposnsHas pabota 1

KontponbHas padota Nel «CTpoeHune BelecTBa U XUMHUYECKUE PEAKITII

Paznen 3. CTpoeHHe U CBOIICTBA HEOPraHMUYECKUX BEIIECTB

Tema 3.1 Knaccudukanms,
HOMEHKJIaTypa M CTPOCHHUE
HEOPraHUYeCKUX BEIICCTB

Conepxxanue yueOHOro MaTepuasia

Teopeaneckoe oﬁyqelme

[Ipenmet HEOpranm4yecko XuMHUH. B3auMOCBsI3b HEOPTraHUUYECKUX BEILIECTB.
Knaccudukanus Heoprannueckux BemiecTs. [IpocThie i clioKHbIE BEIIECTRA.
OCHOBHBIE KIIACCHI CIIOKHBIX BEMIECTB (OKCHIBI, THIPOKCHIBI, KHCIIOTHI,
com). HomenknaTypa u Ha3BaHUE HEOPTaHUYECKUX BEIIECTB UCXOIS U3 UX
XUMUYECKON (HOPMYITBI MITH COCTABICHUE XUMHUYECKOU (POPMYITBI UCXOIS U3
Ha3BaHMUs BEIIECTBA 0 MEKYHAPOIHOW MU TPUBHAIBHOW HOMEHKIIATYypE.
MexmounexkysipHblie B3auMoaencTBus. Kpucramioruaparsl. ArperaTHbie
cocTosiHus BemecTBa. Kpucranmmueckue u amopgHbie BerecTa. TUIbI
KPUCTATTMYECKUX PEUIETOK (aTOMHasi, MOJIEKYJIsSIpHas, HOHHAS,
MeTaJlIn4ecKasi). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTBA OT THUIA
KpUCTAJUTMUECKOH pemeTKu. [IpuunHbl MHOrooOpasus BelecTB.
CoBpeMeHHbIE PEACTABICHUS O CTPOCHUU TBEP/IBIX, KUAKUX U ra3000pa3HbIX
BelecTB. JKuJIK1e KpuCTalIbl.

IIpakTnyeckue 3aHATHS

Penienue 3a1a4 Ha pacyeT MacCcOBOM J0JIM (MacChl) XAMHUECKOTO AJIEMEHTA
(coenunenwus) B Monekyie (cmecu). Perenne npakTHUeCKUX 3aaHui MO
KJ1accuUKAIK, HOMEHKJIATYPE H XUMUYECKHM (DOpMyIaM HEOPraHUIeCKUX
BEIIECTB Pa3IMYHBIX KJIacCOB (HA3bIBATh M COCTABIIATH (POPMYIIbI XUMUYESCKUX
BEIIECTB, ONPEIENATh MPUHAIICKHOCTH K KJIaccy).

Wcrounuku xumuueckoit nHGopmaiuu (HaydHas ¥ yueOHO-HayqHast
JUTepaTypa, CpelicTBa MaccoBoi nHdopmaryu, cetb UHTEpHET u Apyrue).
[Touck nHpopmaluu Mo Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM

(bopmynam.

OK 01
OK 02
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Tema 3.2 OUBUKO-XUMHUYECKHAE
CBOMCTBA HEOPraHMYECKUX BEUIECTB

Conepxxanue yueOHOro MaTepuasia

TeopeaneCRoe oﬁyqelme

Mertamnel. Obue pu3nveckne 1 XaMU4ecKue cBoiicTBa MetamioB. CriocoOsl
NOJTy4eHus. 3HaYeHUE METAIJIOB U HEMETAJUIOB B IPUPOJIE U
KU3BHCACATCIbHOCTH YCJIOBEKA U OPraHU3MOB. KOppOBI/Iﬂ MCTAJJIOB: BUIBI
KOPPO3HH, CIIOCOOBI 3aIUTH METAJUIOB OT KOPPO3HH.

Hewmeramner. O0umme ¢pusndeckue 1 XMMHYECKUE CBOMCTBA HEMETAILIOB.
Tunmuneie cBoiictBa metamuioB Y- YII rpynmn. Knaccudukanms u
HOMEHKJIaTypa COeIMHEHU HeMeTaul0B. KpyroBopoTsl GMOTE€HHBIX
JJIEMEHTOB B IIPUPOJIE.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB
(OKCHIOB, TUAPOKCUAOB, KHCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUN
CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHEHUMN, BBICIINX OKCUIOB U
THAPOKCHIOB.

IIpakTuyeckue 3aHATHS

CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIMI C y4aCTHEM IIPOCTHIX U
CJIO’KHBIX HEOPTAHMYECKUX BEIIECTB: OKCUIOB METAIIJIOB, HEMETAJIOB U
aM(pOTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUH U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIOUIUX X CBOMCTBA.
Penienne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA CBOMCTBA
Y TIOJTy4YeHHEe HEOPTaHUYECKUX BEIIECTB.

Tema 3.3 [IpousBoacTBoO
HEOPraHMYECKHUX BEIIECTB. SHAUCHHUE U
MIPUMEHEHHE B OBITY U Ha
MTPOU3BOJICTBE

Conep:xanue y4eOHOT0 MaTepuasia

Teopernueckoe o0yyenue

OO1ue npeacTaBIeHUs O MPOMBIIUIEHHBIX CIOCO0aX MOJTyYEeHUSI XUMUYECKUX
BElIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI).

YepHas u 1BeTHast MeTalutyprus. [IpakTnyeckoe npuMeHEHUeE dIEKTPOIN3a
JUIS TIOJTYY€HUS IIEJIOYHBIX, IeJI0OUHO3EMENbHBIX METAIIJIOB U aTIOMUHUS.
CrekJio U CHIIMKaTHAs IPOMBILIUIEHHOCTb. [Ipo6iieMa 0TX010B ¥ MOOOYHBIX

IMPOAYKTOB.

IlpakTH4YecKkue 3aHATUA

Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX 3aIaHui O poJin HeOpFaHHqCCKOﬁ
XHUMHUHU B pa3BUTHU MCAULUHDBI, CO3JaHUHU HOBBIX MATCPUATIOB (B
CTPOUTCIILCTBC U AP. OTPpACIIAX HpOMBIH_IJ'IeHHOCTI/I), HOBBIX HCTOYHUKOB
OHCPTUHn (aHBTepHaTI/IBHLIe HNCTOYHUKH 3HeprI/II/I) B pCIICHNUU Hp06J'IeM
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SKOJIOTUYECKOM, YHEPTeTUYECKON U MUIIIEBOI 0€30I1aCHOCTH.

KonTtposnesHas padora 2

CBolicTBa HEOPTAHUYECKUX BELIECTB.

Pa3nen 4. CtpoeHue 1 CBOMCTBA OPraHUYECKHUX BEIIECTB

Tema 4.1 Knnaccudukanms, CTpoeHue U
HOMEHKJIATYpa OPraHUYeCKUX BEIIECTB

Conepxxanue yueOHOro MaTepuasia

TeopeTn'{eckoe oﬁyqelme

[IpenMeTt opraHnyeckoit XumMuu. B3auMocBsI3b HEOPraHUYECKUX U
OPraHNYECKHUX BELIECTB.

XHUMHYECKOE CTPOEHUE KaK MOPSAJOK COCTMHEHNSI aTOMOB B MOJIEKYJIE
COTJIaCHO MX BaJ€HTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO
CTpOEHUS opraHndeckux coequHennii A.M. byrneposa. YriepoaHblil ckenet
OpraHMYecKON MOJIeKysbl. MoJIeKylapHbIE U CTPYKTYpHBIE (Pa3BEPHYTHIE,
COKpAIllEeHHbIE) XUMUYECKUE POPMYIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT
XMUMHUYECKOTO CTPOEHUS MOJIeKy1. M3omepus u n3oMepsl (CTpyKTypHas,
reoMerpuueckas (1uc-Tpanc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3H.
[TonsiTie o pynkunoHanbHOU rpymme. [IpuHnune knaccupukaum
OpPraHMYECKUX COCAMHEHNN. MexayHapoaHas HOMEHKIIATypa W ITPUHIIMIIBL
HOMEHKJIATYPbl OPraHUYECKUX COCTUHEHNUN.

IIpakTnyeckue 3aHATHS

HomenknaTypa opraHu4eckux COeTUHEHUI OTAETbHBIX KIacCOB
(HachIIIeHHbIE, HEHACBIIICHHBIE K aPOMAaTUYECKHE YIIIeBOI0POAbI, CIIUPTHI,
(heHoJIbl, ambAeTUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1p.) CocTaBneHue
MOJIHBIX ¥ COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHHUUECKUX BEIIECTB
OTJIETbHBIX KJIACCOB, HCIIOJIb3Ys UX HAa3BaHUS MO CHCTEMAaTHYECKOM
HOMEeHKIaType. PacueTsl mpocTeiiieit popmynnbl opraHudeckoil MOJIEKYIIbI,
UCXOJIs U3 3JIECMEHTHOTO cocTaBa (B %0).

OK 01

Tema 4.2 CBoiicTBa OpraHUYECKUX
COeTMHEHUN

Conepxanue yueOHOro Marepuasia

Teoperuueckoe o0yuenune

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMUECKUX COSAMHEHUN OTACIbHBIX
KJIacCOB (0COOEHHOCTH Kiaccu(UKaIMKM U HOMEHKIIATYphl BHYTPH KJlacca;
TOMOJIOTHUECKUH psifi ¥ 001ast popmyrna; usoMepusi; pusnveckre CBONCTBA;
XUMHUYECKHE CBOICTBA; CIIOCOOBI MOTyYESHHS):

OK 01
OK 02
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- Ipe/ieTbHBIE YIIIEBOI0POibl. ['OpeHre MeTaHa KaK OJJUH U3 OCHOBHBIX
HMCTOYHHUKOB TEIJIa B IPOMBIIUIEHHOCTH U ObITY. CBOMCTBA IIPUPOTHBIX
YIJI€BOIOPOJIOB, HAX0XKIEHNUE B IPUPOJIE U IPUMEHEHHE AITKAHOB;

- HCIIPCACIBbHBIC U apOMATHYCCKUC YITICBOAOPOABI. HOJII/IMepI/I3aI_II/I$I OTHUJICHA
KaK OCHOBHOC HaIIpaBJICHHUEC €T0 UCIIOJIb30BaHUS. FOpeHI/Ie allCTHJICHA KaK
HNCTOYHHK BBICOKOTEMIICPATYPHOTO IIJIAMCHU JIJISI CBAPKH U PEC3KU MCTAJIJIOB,

- KUCJIOPOJICOIEPIKAIIME COCTUHEHUS (CITUPTHI U POCTHIE d(DUPHI, (PEHOIIBI,
aJbJIErU/Ibl U KETOHBI, KAPOOHOBBIE KUCIOTHI U UX IPOU3BOIHBIE).
[IpakTryeckoe MpuMEHEHNE STUIICHTIINKOIIS, TIIHIeprHa, (heHoma.
[Ipumenenue popManbaeruaa, aleTaabAeruaa, yKCyCHOM KUCI0Thl. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIOT. Morolue CBONCTBA MbLJIa;

- a30TCOJIEpIKaIUe COSTUHEHNS (AMUHBI 1 aMUHOKUCIIOTHI, OCITKN).

Kiaccudukanust 1 0cCOOEHHOCTH OPraHUYECKHUX peakiuii. PeakiimoHHbie
ueHTpbl. Panukanel. [lepBoHayabHble MOHATHS O THIIAX M MEXaHU3Max
OPraHWYECKHUX PEAKIUH.

IIpakTuyeckue 3aHATHS

Pemenue mienovex npeBpaiieHnii Ha TCHETUYECKYIO CBSI3h MEXKTy KjlaccaMu
OPraHNYEeCKUX COCTMHEHUHN ¢ COCTABJIICHUEM Ha3BAaHUI OPraHMYeCKUX
COEJIMHEHUH TI0 TPUBUAIILHOM WIJIM MEXIYHAPOJHON CHUCTEMATUYECKOM
HOMEHKJIaType. PelieHre pacueTHbIX 3a7a4 M0 YPAaBHEHUSM PEAKIUN C
Y4aCTHUEM OPraHUYECKUX BEUIECTB.

Tewma 4.3. Oprannueckue BemecTa B
KHU3HEIEATSILHOCTH YeIIOBEKA.
[Tpon3BoACTBO ¥ IPUMEHEHUE
OpPraHUYeCKUX BEUICCTB B
MPOMBIIUICHHOCTH

Conep:xaHnue y4eOHOT0 MaTepuasia

Teopernueckoe o0yyenue

buooprannueckue coenuHenus. Ilpumenenue u 6uonornyeckas poJib
yriaeBonoB. OKUCIIEHUE YIIIEBOJOB - UCTOYHUK YHEPTUH )KUBBIX OPraHU3MOB.
Ob6nactu npuMeHeHHus aMUHOKUCIIOT. [IpeBpaiienns 6eIKoB NUIIK B
opranusMe. buonornyeckue ¢pynkuuu 6enkos. buonornueckue GyHKIumn
XKHUpOB. Posib OpraHnueckoil XMMuuU B pelieHUuH poodieM MUIIeBOI
0€3011aCHOCTH.

HyxnenHoBble KMCIIOTBI: cocTaB U cTpoeHue. Ctpoenue Hykineotunos. Cocta
HykienHoBbIX kucioT (JJHK, PHK). Ponb Hyk/IenHOBBIX KUCIOT B
KU3HEACATEIIBHOCTH OPTraHU3MOB.

[Ipou3BOCTBO OPraHNYECKUX BEMIECTB: IPOU3BOACTBO METAHOJIA,
nepepaboTtka HepTU. [ToaMITHIIEH KaK KPYTHOTOHHAKHBINA MPOTYKT
XMMHMUYECKOT0 pou3BoAcTBa. IIpuMenenue stunena. [Ipoussoactso u
IPUMEHEHHE KaydyKa U PE3UHBIL.
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CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHUE, CBOMCTBA.
[IpakTrueckoe ucnoab30BaHUE BOJIOKOH. CUHTETUYECKHE TUIEHKH: U30JIUs
JUTSL IPOBOJIOB, MEMOpPAHBI [UIsl OTIPECHEHUS BOJIbI, 3AIIUTHBIC IJICHKH IS
aBTOMOOWJIEH, IIIACThIPH, XUPYpPruyeckre NoBs3ku. HoBbie TexHOMOTHI
JAIBHENIIETO COBEPIICHCTBOBAHUS IIOJIMMEPHBIX MATEPUATIOB.

Ponb oprannueckoil XMMHUHU B PELLIEHUU MPOOJIEM 3HEPreTUIeCKOM
0€30MacHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3JaHUU HOBBIX MaT€pUaJIOB, HOBBIX
VCTOYHUKOB SHEPIUH (AJIbTEpHATUBHbIE UICTOYHUKH 3HEPTUH).

HpaKTuqecKue 3aHATHUSA

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUM IO COCTABIICHUIO
XUMUYECKUX PEAKIUH, OTPaKAIOIIMX XUMHUECKYI0 AKTUBHOCTb OPraHU4YECKUX
COEIMHEHUH B pa3IMYHbIX cpelax (MIPUPOAHBIX, OMOJIOTHUECKHUX,
TEXHOTE€HHBIX).

KonTpossHas padora 3

CrpykTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB.

Pa3nen 5. Kunernueckue u TepMoIMHaMHUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEeaKIUi

Tema 5.1 Kunetnueckue u
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIUI

Conep:xaHue y4eOHOT0 MaTepuasia

Teopernueckoe o0yyenue

Xumuaeckue peakiuu. Kimaccudukanusi XMMUYECKUX peakiuii: mo GazoBomy
cocTaBy (TOMOT€HHbIE M T€TEPOTeHHbIE), TI0 UCIIOJIB30BAHUIO KaTalu3aTopa
(KaTaTUTUYECKHE U HEKATATUTUUECKHE).

CKopoCTb peakiiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB: MPUPOIbI
pearupyroux BelecTB, KOHIIEHTPAI[MH pearupyox BellecTs,
teMriepatypsl (nmpaBmwio Bant-I'odda), miomaam peakiimoHHOM MOBEPXHOCTH,
HaIU4us Katanuzatopa. Posb karaan3aTopoB B MPUPOJIE U MPOMBIILICHHOM
IIPOU3BOJICTBE.

DHeprus akTUBalUU. AKTUBHUPOBAHHBINA KOMIUIeKc. KaTtanu3aTopsl 1 KaTanus.
Ponp kaTanuzatopoB B IpUpOJIe M MPOMBIIIIEHHOM MTPOU3BO/ICTBE.

Tema 5.2 TepmoagHaAMHUYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX peakuuii. PaBHoBecue
XUMHUUYECKUX PEaKLni

Conepxanue yueOHOro MaTepuasia

Teoperuueckoe o0yuenune

Knaccugukanus XuMHUECKUX peakluii: o TermioBomy 3¢ dexry
(3K30TEpMUYECKHE, SHAOTEPMHUUECKHUE), IO 0OpaTUMOCTH (0OpaTuMbIe U
HeoOpaTumbie). TernoBele 3PPEKTh XUMHUUECKUX PEAKIIH.

OK 01
OK 02
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Tepmoxumuyeckue ypaBHeHus. OOpaTuMOCTh peakiuii. XuMHUuecKoe
pPaBHOBECHE U €r0 CMEIICHHUE M0/1 ACHCTBUEM PA3IMYHbIX (PaKTOPOB
(KOHLIEHTpAaIMs peareHTOB Ui MIPOIYKTOB PEAKIMH, AABJICHUE, TEMIIEPATYPA)
JUIS CO3JIaHUs ONITUMAJIBHBIX YCIOBHUI MPOTEKaHUSI XUMUYECKUX IPOLIECCOB.
[TonsiTie 06 sHTaNBIIMKU U SHTponMH. DHeprus ['nboca. 3akon ['ecca u
CJIECTBUS U3 Hero. PoJib cMelieHust paBHOBECHUS B TEXHOJIOTUYECKUX
IPOLECCAX.

HpaKTuqecKue 3aHATHUSA

[punnun Jle Ilarense. Biusaue pa3nnyapix GakTOpoB HA U3MEHEHHE
paBHOBECHUS] XUMUYECKUX PEAKIMil. 3aKOH JEHCTBYIOIIMX Macc U KOHCTaHTa
XMMHUYECKOTO paBHOBecHs. PacueTbl paBHOBECHBIX KOHIIEHTpAIUil
pearupyroiux BEIIECTB U MPOAYKTOB peakiuii. PacueTs! TermmoBoro addexra
peakuuu. Penienrne npakTUKO-OPUEHTUPOBAHHBIX 3aJJaHUI Ha IPUMEHEHNE
npuHiuna Jle-1llarense s HaxoxaAeHUS HaMpaBICHUS CMELICHUS
paBHOBECHUS] XUMUYECKOW peakuu 1 aHaiau3 (HakTopoB, BIUSIOIINX Ha
CMELIEHNE XUMUYECKOTO PABHOBECHS.

KounTponsnas pabora 4

CKOpOCTh XUMUYECKON PEAKIIUN U XUMHYECKOE PaBHOBECHE.

Pazgen 6. J/lucriepcHbie cucTeMbl

Tewma 6.1 JlucniepcHbIe CUCTEMBI U
(baKTOpBI UX YCTOWIHBOCTH

Conep:xaHue y4eOHOT0 MaTepuasia

Teopernueckoe o0yyenue

Jucnepcusie cuctemsl. Komonnnsie cuctemsl. MicTUHHBIE pacTBOPHI.
PactBopenue kak puzuko-xumudeckuii mmpoiecc. PacrBopel. CriocoOsr
IPUTOTOBJICHHS pacTBOpPoB. PacTBopuMocTh. MaccoBas 1011 pACTBOPEHHOTO
BemiectBa. [IpenenpHoO qomycTUMble KOHIICHTPAIMH U UX UCIIOJIb30BaHUE B
OIICHKE PKOJIOTHYECKOW OE30MacHOCTH.

Knaccudukanus qucrnepcHbIx cucteM mo coctaBy. CTpoeHue u pakTopsl
YCTOWYMBOCTH JUCIIEPCHBIX CUCTEM. Pacrio3HaBaHMe UCTHHHBIX PACTBOPOB,
KOJUIOMIHBIX PACTBOPOB U IpyOoaucCIIepCHBIX cucTeM. CTpoeHre MUIIECIUTBI.
PaccenBanue cBeta npu NpoxXoKJIAEHUU CBETOBOIO MTydKa 4epe3 ONTUYECKH
HeoTHOpoAHYIO cpeny (3ddekrta Tunnamns).

IIpakTHYecKue 3aHATHS

Pemenne 3ama4d Ha IMPUTOTOBJICHUC PAaCTBOPOB.

OK 01
OK 02
OK 07
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Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJJaHUM HA TUCIIEPCHBIE
CUCTEMBI, UCIOJIb3yEMbIE B OBITOBOM M MPOU3BOICTBEHHOM IEATEIBHOCTH
YyeJIOBEKA, C MO3UIIAI PKOJOTHUEeCKOI 0€30IMaCHOCTH ITOCIIEACTBHH U
IPaMOTHBIX peIIeHU MPoOIeM, CBA3aHHBIX C XUMHEH.

KonTponsnas pabota 5

JlucriepcHbIE CHCTEMBI.

Paznen 7. KauecTBeHnHbIe peakiuu oOHa

PY’KEHMSI HEOPraHUYECKUX U OPraHUYECKUX BEILECTB

Tema 7.1. OOHapyxeHue OcHOBHOe cojiep:KaHue OK 01
HEOpPraHMYECKUX KaTHOHOB ¥ aHMOHOB  |[IpakTHueckune 3aHATHS OK 02
KadecTBeHHBIE XMMHUYECKHE PEAKIWH, XapaKTepHble Ui OOHapyKeHUs
HEOPraHMYECKUX BeUIeCTB (KaTHOHOB M aHMOHOB). CocTaBJ€HHME YpaBHEHUU
peakiuii oOHapyxeHus kaTuoHoB [-VI rpynn u aHWOHOB, B T.4. B
MOJIEKYJISIPHON ¥ MIOHHOW (popmax.
Peakiun oOHapyKeHUsI HEOPTaHMYECKUX BEIIECTB B pEaIbHBIX 00bEKTaxX
OKpYKaroIle Cpeibl.
Tema 7.2. O0HapyxeHue opranndeckux (OCHOBHOE coiepKaHue OK 01
BEIECTB OTAEIbHBIX KJIIACCOB C I[IpakTHYyeckue 3aHATHUS OK 02
MCII0JIb30BAHNEM KAau€CTBEHHBIX KadecTBeHHBIE XUMUYECKUE PEAKIINH, XapaKTePHBIE TSt 0OHAPYKEHUS
peakuui OT/ICTTbHBIX KJIACCOB OPTaHUYECKUX COCTUHEHU: ()EHOJIOB, aTbJACTH/IOB,
Kpaxmaia, YKCYCHOM KHCIIOTbI, aMUHOKUCIIOT U JIp.
Jlenaryparius OeKOB NPU HArpeBaHUH, IBETHBIE PEAKIIMU OCJIKOB.
CocraBiieHre KaueCTBEHHBIX peaklnii 0OHAPYKEHUS OPraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KIaCCOB.
IIpogheccuonanvro-opuenmuposanroe cooepicanue (Cooepicanue NPuKIaoHo20 Mo0oyis)
Pasnen 8. Xumus B ObITY U IPOU3BOJICTBEHHOM NESATEIbHOCTH YeIOBEKa
Tema 8.1. Xumus B ObITy U OcHoOBHOE cogepxaHue OK 01
[MPOU3BOJICTBEHHOH J1€ATEIbHOCTH Teopernueckoe o0yyenue OK 02
YeIIOBCKA DkoJnoruyeckasi 6e30MacHOCTh MOCIEICTBUIN OBITOBOM U MPOU3BOICTBEHHOM OK 04
NesITeNIbHOCTH YEJIOBEKa, CBA3aHHAs ¢ IepepaboTKOi BEIIeCTB; OUCK U OK 07
aHaJIN3 XUMUYECKOW HH(OPMAaILIUU U3 PA3IMYHBIX HCTOYHUKOB (Hay4YHas U ATK 1.4
yueOHO-Hay4yHas JIMTeparypa, CpelICTBA MacCOBOM MH(POPMAIUH, CETh
WuTepHer u apyrue).
Keiicol (¢ yueroMm Oyayiieit mpodeccnoHalbHOM eI TeNbHOCTH) Ha aHAIH3
UH(pOpMAaLIUU O IPOU3BOJICTBEHHON JIEATEIbHOCTH YEI0BEKa, CBSI3aHHOM C
nepepadoTKOM U MOJTyYEeHHEM BEILIECTB, @ TAKXKE C IKOJIOTMUECKOM
0€30MaCHOCTBIO.
Paznen 9.1. MccnenoBanue u XMMHUYECKHI aHAIN3 00BEKTOB 6Hochepbl
Tema 9.1.1. OcHoBbI Ta0OpaTOpHOI ‘Ocnonﬂoe cojiep:KaHme ‘ OK 01
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MIPAKTUKHU B PO (ECCHOHATBHBIX
mabopaTopusix

HpaKaneCRne 3aHATHUSA

BrInosHeHne THIOBBIX pacueTOB M0 TEMATHKE SKCIIEPUMEHTA (BBIXO.T
[IPOJIyKTa peaKluyu, Macca HaBeCKHU, 00bEM pacTBOPUTEILS).

OO0paboTka JaHHBIX, aHAIU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYHUCIICHHE
CpEIHEero 3HAYEHUs IKCIIEPUMEHTAIIbHBIX JAHHBIX, IIOTPEITHOCTH).
[IpencraBnenue pe3ynbTaTOB IKCIIEPUMEHTA B pa3uyHON Gopme (Tabiuna,
rpaduk, OTYeT, JOKIIA], TPE3CHTAIIHS).

JITIK 1.4

Tema 9.1.2. Xumuueckuit anamu3 mpoo
BOJIBI

OcHoBHOE€ CoepkaHue

TeopeaneCKoe oﬁyqelme

Knaccudukanus mpo6 BoabI IO BUAY U HA3HAYEHUIO, UCXOJIS U3 €€
XUMUYECKOTO cocTaBa. OpraHoJIeITUYECKUE CBOMCTRA (3arax, Mpo3pavHoCTb,
[IBETHOCTh, MYTHOCTb) BOJIbI. KHCIIOTHOCTH U 1IEIOYHOCTH BOJIbI. pH cpensl u
METO/IBI €€ omnpeenieHus. JKecTKOCTh BOJbI K METOIbI €€ OTIPEICTICHUSI.
CyIHOCTh METOJa TUTPOBAHUSI.

Bupl xecTkocTr BobI (BpeMEHHas U MOCTOsIHHAS ). JKeCTKOCTh BOJIBI Kak
MPUYMHA BBIMAICHUS OCAJKOB HJIM 00pa30BaHUS COJICOTIOKEHUH, UMEIOIIIIX
MECTO B OBITY M Ha TIPOU3BOJICTBE.

CocraB coeit, BBI3BIBAIOIIUX JKECTKOCTh BOJIbI. XUMHYECKHE TTPOIIECCHI,
YCTpaHSIONINE )KECTKOCTh BOJIbl. Y PaBHEHUSI XUMHUUECKUX PEaKIIU,
WUTIOCTPUPYIOMIMX MPOLECCHI, TPOUCXOASIINE MPU YCTPAHEHUH KECTKOCTH.
YcTpaneHue BpeMEHHOM KECTKOCTH OBITOBBIMU M XUMUYECKUMU CIIOCOOAMHU.
Crioco0Obl yCTpaHEeHHsI TOCTOSIHHOM KECTKOCTH.

IIpakTnyeckue 3aHATHS

CriocoObI BeIpaKeHHS KOHIIEHTPAIIMH PaCTBOPOB: MaccoBas J0JIs
pPAcTBOPEHHOTO BEIIECTBA, MOJIAPHAS U MOJISUTbHAS KOHIICHTpAUu. TUTP
pacTBopa. PemieHne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHYCCKUX 3aIaHUM Ha
pacyeT KOHIIEHTPAIMi 3arpsI3HSIONIMX BEIIECTB U UX CPAaBHEHHE C MPEIETHHO
normyctuMbiMu KoHIeHTparusamu (IT1K).

OK 01
OK 02
OK 07
JIIK 1.4

Tema 9.1.3. XuMH4eCKU KOHTPOJIb
Ka4yecTBa MPOJIYKTOB MTUTAHUS

OcHoBHOE coepkaHue

Teopernueckoe 00yueHue

KadecTBeHHBIM XUMUUECKHI COCTaB MMPOAYKTOB IMUTAHUA. BeH_[eCTBa,
Q)aHLCI/I(l)I/IHI/IPYIOH_[I/IC MMPOAYKTHI IIMTAHUS, U BEIICCTBA, 3aIPA3HAOIINC
IMPOAYKTHI TUTAHUA. OHpe)leJ'ICHI/IC 3arps3HAOIINX XUMUYCCKUX BCIICCTB B
IMPOAYKTAX MUTAHUSA, OTIPCACIICHUC BCIICCTB, HC 3a4BJICHHLIX B COCTABEC
IMPOAYKTOB IMUTAHUS.

IIpakTHYecKue 3aHATUS

OpraHI/IquKI/Ie " HCOPraHNYCCKUC BCIICCTBA, BXOAAINEC B COCTAB IIPOAYKTOB

OK 01
OK 02
OK 07
JIIK 1.4
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nutanus. OnpeeneHue cocrapa 001 Ha COIepKAHUE MAKPO U
MUKPO3JIEMEHTOB. M3ydeHue npeioKeHHbIX IpernojaBareieM 0o Ha
MpeaIMET XUMUYECKOTO COCTaBa, OTPEACICHUE JI0JICH OT CYTOYHON HOPMBI
MaKpO ¥ MUKPO3JIEMEHTOB B YKa3aHHOM OJIIOJIE.

Pemenue IMPAKTUKO-OPHUCHTUPOBAHHBIX 3a4a4 11O KynHHapHOﬁ TEMATUKE
PAa3JIMIHBIX TUIIOB.

Tema 9.1.4. Xumuueckuit anamu3 mpod
MTOYBBI

OcHoBHOE€ CoaepkaHue

TeopeaneCKoe oﬁyqelme

Knaccugukamus mo4s no BUAy ¥ HA3HAYCHUIO, HCXOIS U3 XUMUYECKOTO
coctaBa. nentuduxanus mpoObl MOYBHI 10 €€ XUMUYECKOMY COCTaBY,
OTMCaHNE BO3MOKHOCTEH €€ IPUMEHEHHUSI.

TpebGoBaHMsI K Ka4eCTBY MMOYBBI pa3IM4HOro HazHaueHus. Onucanue
0COOEHHOCTEH MCITOIb30BaHMS II0YB B 3aBUCUMOCTH OT TUIIOB, CIIOCOOBI
yIy4LIEHUS] Ka4eCTBA MTOYB B 3aBUCUMOCTH OT Ha3HAUECHHUS.

O065acTH UCTIOJIB30BAHMSI OPTraHUUYECKUX YIOOpEHUH B 3aBUCUMOCTH OT
KauyecTBEHHOTro cocTaBa. OnucaHue OpraHnyeckux y1o0peHui u ux
MIPUMEHEHNE B 3aBUCMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBHIHOCTH.

IIpakTuyeckue 3aHATHS

O6mactu Ha3HAYCHUS (PUMEHEHHS ) TIOYBBI, HCXO/IS1 U3 KAUeCTBEHHOTO U
KOJIMYECTBEHHOTO COCTaBa. AHaJIN3 HOPMATUBHOM JOKYMEHTAIUH.

Ponp HeopraHrueckrx BEIIeCTB B KAUe€CTBE MUHEPAIIbHBIX yI00peHHiA,
YIIYYIIATENIEH MOYBBI.

CocTaB MUHEpaNbHBIX yIOOPEHUI U X TPUMEHEHHUE B 3aBUCUMOCTH OT
COCTaBa MOYBbI U €€ PA3HOBUIHOCTH

OK 01
OK 02
OK 07
JITIK 1.4

Tema 9.1.5. UcciienoBanue 00bEKTOB
ounochepsl

OcHoBHOE coiepKkaHue

Teoperuueckoe o0yyeHue

Y4eOHO-HCcCIeI0BaTEIbCKHII TPOSKT B 00JIaCTH MCCIIeI0BaHUs 00BEKTOB
ouochepst. O630p TeM yueOHO-UCCIET0BATENIBCKUX TPOEKTOB. AITOPUTM
BBINIOJTHEHUSI TpoekTa. Omnpenenenue npooieMsl ucciae10BaHus. MeToabl
NIOMCKa, aHaIu3a U 00pabOTKU MHPOPMAIHH O MPOEKTE B Pa3IMYHBIX
UCTOYHHKAX.

IlpakTH4YecKkue 3aHATUA

O6ocHOBaHUE aKTyalbHOCTH BEIOPaHHOH TeMbl. BblsiBIeHHE poOIeMbl
uccnenoBanus. Beioop 00beKTOB 1 MeTOI0B HcciaenoBanus. [loctanoBka
nesel u 3agad uccienoanus. OnpenenacHye NpoIyKTa UCCIIeI0BaHus.
Omnpenenenne TanoB U COCTABICHUE IIJIaHA UCCIICAOBAHUS.

3amura npoekra: [IpeacraBieHne pe3yabTaToB BhITOJHEHUS y4eOHO-

OK 01
OK 02
OK 04
OK 07
JIIK 1.4
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HCCIIEI0BATENIbCKUX IIPOEKTOB (BBICTYIUIEHUE C IPE3EHTALIUEH).

CamocrosiTesibHas padoTa: MoAroToBKa K y4eOHO-UCCIIEA0BATEIbCKOMY

MPOEKTY (K BHICTYIUICHHIO C TIPE3EHTALIMEH)

IIpomexyTouHas aTTecTanms (3a4er)

Bcero

82
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3. YCJIOBUSI PEAJIN3AIIMU OBIIIEOBPA3OBATEJIBHOM
JANCHUIIVIMHbI

3.1 MartepuajibHO-TeXHHYeCKOe o0ecrieueHue, HeoOX0auMoe ISl
OCyLIeCTBJICHUs] 00PA30BaTeILHOIO MPOLECcCa M0 JUCIUILINHE

JIist peayi3aiiiy porpamMMbl TIPETYCMOTPEHBI CISAYIOIINE CICIUaTbHBIC
MTOMEIICHUS:

Vuebnasa ayoumopus (kabunem ecmecmeeHHO-HAYYHBLIX OUCYUNIUH) IS
NPOBEJICHUS 3aHATUH BCEX BHUIOB, MPEIYCMOTPEHHBIX 00pa30BaTEIbHOMN
IpOrpaMMOl, B TOM 4YHCJIC TPYNIOBBIX W WHIWBUIYAJIBHBIX KOHCYJIbTAIIHH,
TEKYIIETO KOHTPOJISA ¥ TIPOMEXYTOYHOW aTTeCTaIUH.

Ocnognoe  000pyoogaHue:  TIOCAIOUYHBIE  MECTa TO  KOJHYECTBY
oOyuaromuxcs, pabouee MECTO IperoaaBarens, yaeOHas J0cKa

Texnuuecxue cpedcmea 00yyeHusA: KOMIIBIOTEP, POCKTOP, FIKPaH

[TomemieHue U1 CaMOCTOSITEIIBHOM paOOTHI:

bubnruomerxa c uumanvuvim 3arom’: OMOMMOTEUHBINA HOHTL.

OcHosnoe 060pyoosaHue: CICIUMATU3UPOBaHHAsT W ydeOHass MeOenb,
pabouee Mecto OubmuoTekaps, Kommbiorep, MOV, OubiamoreuHas CcToMKa,
CTEeJJIaXKH, CTEeHIbl, OWOMMOTEeuHbI GOHA, IUIa3MEeHHas TMaHelb, KapTHHBI,
HOPTPETHI.

Texnuueckue cpedcmea 0OyueHus: TIEPCOHANBHBIE KOMIIBIOTEPHI (6 MIT.) C
BO3MOKHOCTBIO MOJKIIOUEHUsI K MHPOPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH
«HTepHeT» u oOOecneYeHHEeM JOCTyla B JJIEKTPOHHYIO HWH(GOPMAIMOHHO-
o0pa3oBaTeIbHYIO CPELy.

Axanemust obOecrieueHa HEOOXOJIUMBIM KOMIUIEKTOM JIUIEH3MOHHOTO H
CBOOOJTHO PaCHpOCTPAHSIEMOr0 MPOTPAMMHOTO OOECIeYeHUs, B TOM YHUCIE
OTEUECTBEHHOTO MPOU3BOJACTBA. [l peanusanuu MporpaMMbl MPETyCMOTPEHO
clenyroniee JIMIEH3MOHHOE U CBOOOAHO pPacHpOCTPAaHSIEMOE MPOTrpaMMHOE
oOecrieueHue, B TOM YMCJIe OTEYECTBEHHOTO MTPOU3BOJICTBA:

o KopnopatuBnas wundopmarmmonnas cucrema «KHUC» ACY VY3
«Universys WS 5».

Ilaxem oghucnwix npoepamm Ha KOMNbIOMEPYHL:

o Microsoft Office 2007, 2010, 2016 (Word, Excel, Access,
PowerPoint)

o Kaspersky Endpoint Security mis 6usneca Crammaptabiid 500-999
Node 1 year Educational Renewal License»

Obnosnsemvie UHPOPMAYUOHHBLE CNPABOYHBIE CUCTEMbL:

o Nudopmanmonno-mpaBoBass ~ cucrema  «lapaaty». —  URL:
http://www.garant.ru
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3.2. UudopmannoHHoe o0ecrieyeHre peajn3auy NporpaMmmsl

Jlist peanu3aiy IporpaMmbl UCIOIB3YETCS 3JIEKTPOHHASI NH()OPMATMOHHO-
oOpa3oBatenbHas cpea C MPeJOCTABICHUEM MpaBa OJHOBPEMEHHOI'O JIOCTYIa HE
MeHee 25 TpoIeHTOB 00yJaromuxcs K MudpoBoi (JIEKTPpOHHOI) OHbINOTEKE.

OnekmpoHHble 00pazosamenbHble pecypcyl:

e  DOBC «Yuuepcutetckas Oubdaunorexka OHaliny;

e  DOBC «Opaiir»;

e  KopnoparuBHas wuHpopmannonHas cuctema «KHUC» ACY VY3
«Universys WS 5».

3.2.1 OcHOBHBIE NeYATHBIE U JIEKTPOHHbIE U3TAHUS

1. Xumus : y4eOHUK JJIs1 cpeHero nmpodhecCHoHaIbHOro oopazoBanus /
0. A. JleGenes, I'. H. ®anee, A. M. l'omy6es, B. H. IllanoBan ; mox oOieit
penakmuent I'. H. daneea. — 2-¢ wusa., mepepab. m mon. — MockBa
WznatensctBo  HOpaiit, 2023. — 431 c¢. [Dnekrtponssii pecypc] [/
O6pa3zoBaTenbHas miaTdopma Opaiit [caifT]. —
URL.: https://urait.ru/bcode/513073

2. AHdunorenora, 1. B. Xumus : yaeOHUK U TIPAKTUKYM JJISI CPETHETO
npodeccuonaabHoro  obpasosanust /  W. B. Audunorenoa, A. B. ba0Okos,
B. A. IlonkoB. — 2-¢ m3x., ucnp. u gon. — Mocksa : MznarensctBo HOpaiiT,

2023. — 291 c. [Dnekrponnbiii pecypc] // O6pazoBarensHas miatdopma FOpait
[catit]. — URL.: https://urait.ru/bcode/513807

3. KmoeB, M. B. Opranuueckas Xumus : ydeOHOE mocoOue s
cpeaHero npodeccuoranbHOro obpazosanus / M. B. Kimroes, M. I'. A6aysmiaeB. —
Mocksa : MsmarenbctBo FOpaiit, 2023. — 231 c. [DnexkTponHsiii pecypc]| //

OO6pazoBaTtenbHast wiargopma FOpaiir [caliT]. — URL.:
https://urait.ru/bcode/520093

4, AHanmuThuecKas XuMHs . y4eOHOoe mocoOue I CpeaHero
npodeccroHaIbLHOTO obpaszoBanus / A. U. Amapses, I'. K. Jlynenko,
T. TI. AnexcanapoBa, A. A. KazakoBa. — 2-e¢ m31., ucnp. u gomn. — MockBa :
WznatensctBo  FOpaiit, 2023. — 107 c. [Dnekrponssii pecypc] [/
O6pa3oBarenbpHast wiardopma FOpaiir [caliT]. —

URL: https://urait.ru/bcode/514564

3.2.2 JlonoTHUTEIbHbIE HCTOYHUKH

1. [lep6akos, B. B. O6mas xumus. COopHUK 3a1a4 : yaeOHOe TTocoOne
s cpeaHero  mpodeccuoHanmbHOro  obpasosanms /| B. B. Illep6akos,

H. H. bap6otuna, K. K. Bnacenko. — 2-e uzn., mepepab. u momn. — Mocksa :
WznatensctBo  FOpanit, 2023. — 139 c¢. [Dnekrponusii pecypc] [/
O6pa3zoBaTenbHas atgpopma Opaiut [caiiT]. —

URL: https://urait.ru/bcode/516795
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2. AnapneB, A. M. OOwas xumuga. COOpHUK 3aJaHUN C NpUMEpamu
peleHui : ydyeOHOe TocoOHe I CpeaHero MpogeCCHOHATBHOrO 0Opa3oBaHus /

A. WU. Amnapues, JI. . Aponuna. — 2-e¢ usn., ucnp. u jgon. — MockBa :
WznatensctBo  FOpaiit, 2023. — 127 c¢. [Dnekrponssii pecypc] [/
O6pa3zoBaTenbHas iatdopma FOpaiir [caiiT]. —
URL: https://urait.ru/bcode/514556

3. Mockga, B. B. Opranuyeckass xumusi: 6a30Bble MIPUHIUIBI : YIEOHOE

nocobue s cpeaHero npodeccuoHanpHoro oopasonanus / B. B. MockBa. — 2-¢
3. — Mocksa : U3natensctBo FOpaiit, 2023. — 143 c. [DnexTpoHHbIN pecypc]|

I OOpa3zoBartesbHas mwiathopma FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/515525

4, Xumus.  3agayHUK @ ydyeOHOoe  TocoOuMe A CPEIHEro
npodeccuonaipaoro obpaszoBanus / 0. A. JlebeneB [u np.] ; mom oOuiei
penakuueit I'. H. daneeBa. — MockBa | W3parensctBo FOpaiit, 2023. —

236 c. [Dnextponuslil pecypc]| // O6paszoBatenbHas miatdopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/513091

S. ZaitiieB, O. C. Xumus. JlabopaTopHblii IPakTUKyM U COOPHUK 3a1ay :
yuyeOHOe  mocoOume Uit  CpeaHero  mpogeCCHOHAIBHOrO  oOpasoBaHus /
O. C. 3aitiieB. — Mocksa : UznarensctBo Opaiit, 2023. — 202 ¢. [DneKTpoHHBIH
pecypc] I O6pazoBaTenbHas matdopma Opaiit [caifT]. —
URL.: https://urait.ru/bcode/513541

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTposis ¥ omeHka pe3ylbTaTOB OCBOSHUS 001eo0pa3oBaTeIbHON
IUCIHUIUIMHBI ~ PAcKpBIBAIOTCA  4epe3 IUCIMIUIMHAPHBIE ~ PE3YJIbTATHI,
HaIpaBJieHHbIe Ha (OopMUpOBaHHE OOIMMX M MPOPECCHOHATBHBIX KOMIETEHIIHMA
10 pa3zesiaM U TeMaM COJIep)KaHusl yaeOHOTo MaTepuara.

Oo6mas/npodeccuonanbHas Paznen/Tema Tun oeHOYHbIX MePONPUATHIH
KOMIIeTeHIH S

27


https://urait.ru/bcode/514556
https://urait.ru/bcode/515525
https://urait.ru/bcode/513091
https://urait.ru/bcode/513541

OK 01. Beibupats crocoOsbr
peureHus 3a1a4y
podheCCUOHATBHON
JEATETBHOCTH PUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

11,1.2,21,2.2,3.1,33,
4.1-4.3,51,5.2,6.1, 6.2,
7.2,81,9.1.1,91.2,9.1.3,
9.14,9.15

OK 02. Mcnionb30BaTh
COBpPEMEHHBIE CPE/ICTBA TIOMCKA,
aHaJM3a WHTEPIPETAUU
nHpopMarun, nHGOpMaIMOHHbIE
TEXHOJIOTUHU BBITOTHEHUS
npodeccuoHaTHHOM
JeATeIbHOCTH

1.2,3.1,3.2,33,4.2,43,
51,52,6.1,7.1,7.2,81,
9.1.2,9.1.3,9.14,9.15

OK 04. DddextnBHO
B3aMMOJICHCTBOBATH U paboTaTh
B KOJJICKTUBE U KOMaHIe

8.1,9.15

OK 07. ConeiicTBOBaTh
COXPaHEHUIO OKpY-Karolen
Cpebl, pecypcocOepekeHuo,
TIPUMEHSATH 3HAHHS 00
WM3MEHEHNH KINMAaTa, TPUHITUIIBI
OEepeXKITMBOTO TTPOU3BOCTBA,
3(peKTUBHO IEHCTBOBATH B
Ype3BBIYaHBIX CUTYAIHIX

6.1,8.1,9.12,9.1.3, 914,
9.15

AIIK 1.4 BeITtonHATh CAHUTApHO-
SMUEMHUONIOTHYECKUE
TpeOOBaHUS K MPEAOCTABICHUIO
TOCTUHUYHBIX YCITYT

8.1,9.1.1,9.1.2,9.1.3,9.1.4,
9.15

YCTHBIN OIIPOC

acce, JOKIaabl, pedepaTs
OLIEHKa COCTaBJICHHBIX
Mpe3eHTalui 10 TeMaM pasJiena
OlLleHKa paboTHI ¢ KapTamu
aTyiaca MUpa, 3al0JTHEHUE
KOHTYPHBIX KapT
KOHTpOJIbHAs pabora

OLIEHKA CAaMOCTOSATENBHO
BBITIOJIHCHHBIX 3aaHHN

T pepeHINPOBaHHBINA 3a4eT
MPOBOAUTCS B (popMe YCTHOTO
OTBETa M TECTUPOBAHUS
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