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1. OBIIASA XAPAKTEPUCTHUKA PéBO‘IEﬂ ITPOI'PAMMBI
OBIMEOBPA3OBATEJIBHOU JUCIUITIJINHBI

1.1. MecTO AMCHUIIMHBI B CTPYKTYpPe OCHOBHOM 00pa30oBaTe/ibHOI
nporpammsbl CITIO

Oo6meo6pazoBatenpHas auctumummaa OJ[.12 Xumus sBiusercs o0s3aTelbHON
yacThio 00IIe00pa3oBaTeIbHOrO LHUKIa oOpa3oBaTenbHO mnporpammbl CIIO B
cootBeTcTBUM ¢ DPI'OC mo cneumansHocty 43.02.16 Typusm U rocTenpumuMCTBO,
cpok o0yueHus - 2 roga 10 mecses.

1.2. llenu 1 muIaHUpYeMBble Pe3yJbTAThI 0CBOECHHS THCIIUIITHHBI

1.2.1 lleab o0meo0pa3oBaTeIbHON JUCHTUNIHHBI

Henp aucuummuasl OJ.12 Xumus: GopMUpoBaHHE Y CTYACHTOB XMMHUYECKOU
COCTaBIIIOUIEN €CTECTBEHHO-HAYYHOM KAapTUHBI MHpPa KaK OCHOBBI TPUHSITHUS
pELICHU B JKU3HCHHBIX W TPOU3BOJACTBEHHBIX CHUTYAIUsX, OTBETCTBEHHOI'O
MIOBEJICHUS B IIPUPOHOU CpeJIe.

1.2.2 Ilananupyemble pe3yjbTaTbhl OCBOEHHsI 001eo0pa3oBaTeJbHOM
aucauIIMHbI B c0oTBeTCcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.

Oco6o¢ 3HaYeHue NUCIUIIMHA UMeeT npu GopmupoBanuu u pazsutuu OK 01,
OK 02, OK 04, OK 07, IAITK 1.4,



Koa n HaumeHoBaHMe

HJ'laHl/IpyeMbIe PE3YJAbTATHI OCBOCHUA TUCHUIIJIMHBI

(popmMupyemMbIX
" Oomme HCHUIIJIMHAPHbIC (IIpeAMETHbIC
KOMIIETCHIINN m I[ n p ( pen )
OK  01.  Beoibupats | B yacTu Tpy10BOTO BOCIIMTAHUS: - BJIQJIETh CHCTEMOW XMMHYECKHX 3HAHWM, KOTOpas
CIOCOOBI pENIeHUs 33134 | - TOTOBHOCTH K TPYAy, OCO3HAHKME IIEHHOCTH MAaCTEpPCTBa, | BKIIOYACT: OCHOBONOIATralOIINE HOHATHSA (XMMUYECKHIA AJIEMEHT,
HpO(l)eCCHOHaHBHOfI pr,Z[OHIOGI/Ie; aTOM, OJJICKTPpOHHAaA 000J104YKa aTomMma, S-, p-, d-BHeKTPOHHBIC
HEATEIIBbHOCTH _ FOTOBHOCTE K AKTHBHOI NEATENBHOCTH opOuTanm aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
IIPUMECHUTCIIBHO K TGXHOHOFH‘IGCKOﬁ u COHH&HBHOﬁ HaHpaBHeHHOCTI/I, QJICKTPOOTPpHULIATCIIBHOCTb, CTCIICHDb OKI/{CHGHI/I}I, XI/IMI/I‘ICCKaiI
PAa3IMYHBIM KOHTCKCTaM CBsA3b, MOJIb, MOJIIpHad MaccCa, MOJISAPHBIA O6’I:GM, YriepOaHbIN
CIOCOOHOCTD HHULIMUPOBATD, IIJIaHUPOBATH n

CaMOCTOSTCIIBHO BBIITOJIHATH TaKyIO ACATCIIbHOCTD,

- WHTEpPEC K pa3IuuHbIM chepaM mnpodeccruoHaTbHON
JACATCIIbHOCTH,

Osnagenue YHHUBEPCATbHBIMU
I1I03HAaBATCJIIBHBIMU ﬂeﬁCTBHHMHI

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOSITENIEHO (JOPMYIIMPOBATH U AKTYyaJTU3UPOBAThH
po0JIeMy, pacCMaTPUBAaTh €€ BCECTOPOHHE;

- YCTaHaBJII/IBaTB CyH_IeCTBeHHBII\/'I HpI/IBHaK NN OCHOBAHUS
JUTISl CpaBHEHUS, KJlacCu(UKauu U 0000IICHUS;

OmnpeaciATe MLEJIN ACATCIBHOCTH, 3alaBaTb IapaMETpel U
KPUTCPHU UX NJOCTUIKCHUS,

y4eOHBIMU

- BBIABJIATH 3aKOHOMCPHOCTH n IMPOTUBOPECUMA B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPECKTHUBBI B  JCATCIBHOCTHb, OIICHUBATH
COOTBCTCTBUC PC3YJIbTATOB LCJIAM, OLCHUBATL PHUCKU

MOCJICACTBHH JICATEIIBHOCTH;
- pa3BHUBaTh KPEATUBHOC
JKU3HEHHBIX TTPOOJIEM

0) 6a30BBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

MBINIJICHHUEC npu peICHUN

- BIaZeTh ~ HAaBBIKAMH  y4eOHO-HCCIIEOBATEILCKONH |
IPOCKTHOW  JESATENbHOCTH,  HAaBBIKAMH  Pa3peIlCHHUS
npobiuewm;

- BBISBIIATH HNPUYUHHO-CJICICTBCHHBIC CBSI3H u

aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUIaTh TUIIOTE3Y €€ PELICHU,
HaxOIWUThb  apryMEHTBl JUId  JOKa3aTelbCcTBa  CBOUX
YTBEPKJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;
- AQHAIM3UPOBATH IIOJYYECHHBIE B XOJ€ PCIICHHUS 3aJa4yu
pe3yabpTaThl, KPUTUYECKH OLICHUBATh HUX JOCTOBEPHOCTS,

CKeneT, PyHKIMOHANbHAS TPYIINa, PauKall, H30MEPHs, H30MEPHI,
TOMOJIOTHYECKUH P, TOMOJIOTH, YTJIEBOJOPOJbI, KHCIOPOI- U
a30TcoJiepXKallie  COCOUHEHHs, OHOJIOTMYECKH  aKTHBHBIC
BemiecTBa (YIJIEBOIBI, JKUpBI, OEJNKH), MOHOMEp, MOJUMED,
CTPYKTYpHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHHS,
KPUCTAIUTMYECKAsT ~ pEIIeTKa, THIBI XHUMHYECKUX peaKIui
(OKHCIHUTENFHO-BOCCTAHOBHUTENIBHBIC, 9K30- M HIOTEPMHUYECKUE,
peakiMd ~ HOHHOTO  OOMEHa),  pacTBOp,  DJIEKTPOJHTHI,
HERJIEKTPOJIUTHI, SIEKTPOIUTHUECKAs JUCCOIHAINS, OKHUCIUTEIND,
BOCCTaHOBHUTEJb, CKOPOCTb XMMHYECKOW PEaKLUUH, XUMHUYECKOE
paBHOBEcCHE), TEOPUU U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHUS
OPraHUYeCKHUX BEILIECTB AM. Byrneposa, TEopuUs
ANEKTPOIUTUUECKON nuccolManuy, nepuoandeckuii 3akon J.H.
MenpeneeBa, 3aKOH COXpaHEHHMS MAacChl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHH SI3BIK XUMHUH, (aKTOJIOTUYECKHUE CBEACHUS O
CBOWCTBax, COCTaBe, IMOJYYeHUH M 0€30IacHOM HCIOIh30BAHUU
BaXHEUIITNX HEOPTaHWMYECKUX U OPTaHMUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON e TeTbHOCTH YEI0BEKa;
- YMETh BBIABIISITH XapaKTEpHbIE NMPU3HAKH M B3aWMOCBSI3b
W3yYCHHBIX MOHSATHH, NPUMEHATH COOTBETCTBYIOIIWE ITOHSITHUS
Opd ONUCAHUM CTPOCHUS U CBOMCTB HEOPraHWYECKHX U
OpTraHMYECKHX BEHIECTB W WX [MPEBpAIICHUN; BBISBIATH
B3aUMOCBSI3b XUMHUECKUX 3HAHUHN C IOHATHUAMH U
MIPEICTABICHUSMU JAPYTUX
€CTEeCTBEHHOHAYYHBIX MIPEMETOB;
- YMETh  HCIIONIb30BaTh  HANMEHOBAaHUS  XWMHYECKHX
COCIMHEHUM  MEXAYHapOJHOTO COI3a TEOPETUYECKOH U
MPUKJIATHOW XWMHH ¥ TPHUBHAIBHBIE HA3BaHUS BaKHEUIIHX
BEIECTB (ITWJICH, alleTWICH, TIHUIeprH, GheHo, hopMabIeTHI,
YKCyCHasi KHCJIOTa, TJHWIMH, YTapHBIA Tra3, YIJICKUCIBIA Tas,
aMMHMaK, rameHas U3BeCThb, HeraleHas U3BeCTh, IUThEBAs COAa U
JIPYTHX), COCTABIATH (POPMYITBI HEOPTAHUIECKIX U OPTaHUIECKIX
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MIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;
- YMGTB HepeHOCI/ITB 3HAHUA B HOBH&B&TGHBHyIO nu
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- YMETb HMHTEIrPUpPOBATh 3HAHUSA U3 Pa3HBIX IIPEIMETHBIX
o0Jacren;

- BbIABHUI'aTh HOBBIC HUJCH, npezmaraTb OpI/IFI/IHaJIBHBIG
MOAXObI U PEIICHHS;

- CHOCO6HOCTB UX HUCIIOJIB30BAHUS B HOSH&B&TGHBHOﬁ nu
COIMAJIBHOM MPAKTUKE

BEIICCTB, YPaBHEHHMS XHUMHUYECKHX pEaKUuid, OOBSICHATh HX
CMBICT; TIOATBEP)KJATh XapaKTEpHbIE XUMHUYECKHE CBOMCTBA
BEIIIECTB COOTBETCTBYIOLIMMHU 3KCIEPUMEHTaMU M 3allUCSIMU
YpaBHEHUIN XUMHUYECKHUX PEAKIINML;

- YMEThb YCTaHaBJIMBATh MPUHAAICKHOCTh H3YUYEHHBIX
HEOPraHU4YeCKUX M OpPraHUYECKUX BEIIECTB K OIpPEICICHHBIM
KjlaccaM M IpyIIlaM COeIMHEHUH, XapaKTepu30BaTh UX COCTAaB U
BaYKHEMIIIME CBOMICTBA; ONpPENEATh BUABI XUMHUYECKUX CBSI3EH

(koBaneHTHAs, WOHHAS, METAJUIMYECKAas, BOIOPOAHAS), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;  KIacCH(HUIMPOBATH
XUMUYECKUE PEaKLIUU;

- chopMUpOBaTh  MPEJICTABJICHUSA: O  MaTepUAILHOM

€JMHCTBE MHpa, 3aKOHOMEPHOCTSX W I03HABAEMOCTH SIBJICHUH
MIPHUPOJIBL, O MECTE U 3HAYCHWH XUMHUHU B CHCTEME €CTECTBEHHBIX
HAYyK M €€ pOIIM B OOCCICUCHUH YCTOHYMBOTO pa3BUTHUS
YeJIOBEYeCTBA: B PCIICHUH  MPOOJIeM  3KOJIOTHYECKOM,
SHEPTeTUYECKOH W THUIIeBOM 0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3/IaHUU HOBBIX MaTEpPHAJIOB, HOBBIX HCTOYHUKOB
SHEPTHH, B O0ECIICUSHUH PAIMOHAIBHOTO MPHPO/IOTIOIB30BaHuS,
B (DOPMHUPOBAHUU MHPOBO33PEHUS M OOIICH KyJIbTYphl YEIOBEKa,
a TaKXke 3KOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOIHOM cpene;

- BJIAJIETh CHUCTEMOM XMMHMYECKUX 3HaHHW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIONINE TIOHATHS (JIOTONHUTENBHO K
CHUCTEME TIOHSATHI 0a30BOrO YpPOBHS) - W30TOIBI, OCHOBHOE U
BO30YX/JIEHHOE COCTOSIHHE aromMa, THOpHAW3alns aTOMHBIX
opoutaneii, xummaeckas cBsi3b ("CT " w KpaTHBIE CBS3H),
MOJISIpHAsl KOHIIGHTpAIUs, CTPYKTypHas QopMmyrna, HU30Mepus
(cTpykTypHas, reoMerpuyeckas (IMC-TPaHC-U30MEpPUs), THUIIBI
XUMHUYECKUX pPeakiuii (roMO- W TIeTepOreHHbIe, OOpaTHMbIE U
HEoOpaTUMBbIE), PACTBOPHI (MCTUHHBIC, IUCIEPCHBIC CUCTEMEI),
KPUCTAJUIOTHIPATHI,  CTENEHb  JUCCOIMAIMH,  AJIEKTPOIHU3,
KPEKUHT, PU(POPMHUHT); TCOPHMH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PCHUCCKHUE 3HAHMWSA, JICKAIMEe B OCHOBE IOHUMAaHUS

MNPUYINHHOCTHU u CHUCTCMHOCTHU XUMHUUYCCKHUX ﬂBHeHHfI,
COBPEMCHHBIC TMPCACTAaBICHUA O CTPOCHHMM BCEIIECTBAa Ha
aTOMHOM, MOJICKYJIAPHOM MW  HAAMOJICKYJIAPHOM  YPOBHIX;
IpeaACTaBJICHUA 0 MEXaHU3Max XHUMHUYCCKHUX peaKuHﬁ,

TEPMOJANHAMUYECKUX W KWHETHUYECKUX 3aKOHOMEPHOCTAX WX
MPOTEKaHUs, O XUMHIECKOM PAaBHOBECHH, JUCTIEPCHBIX CHCTEMAX,
(hakTONOTHYECKUE CBEJICHHS O CBOWMCTBAX, COCTaBE, IMONyUYEeHUH U
0e30MacHOM WCTIONB30BAHNN BAXKHEHIINX HEOPTaHUYECKHX U
OpPTaHMYECKUX BEHIECTB B OBITY M MPAKTHYECKOM NEeSTeNTbHOCTH
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YelIoBeKa;  OOIUX  HAYYHBIX  MPUHIUNAX  XUMHYECKOTO
MPOU3BOACTBAa (HA TpPHUMEpPEe MPOU3BOJICTBA CEPHOW KHCIOTHI,
aMMHaKa, MeTaHoJia, mepepadboTKu HeTH);
- YMETh TPOBOJIUThH PACUETHI 10 XUMHUECKUM QopMyIaM U
YpaBHCHUSM  XMUMHYECKHX  PEAKIHWid C  HUCIOJIb30BAHUEM
(duznyuecKkux BeIW4YMH (Macchl, OO0ObEMa Tra30B, KOJUYECTBA
BEIIECTBA), XapaKTePU3YIOIIMX BEIIeCTBA C KOJMYECTBEHHON
CTOPOHBI: PACYCTHl MO0 HAXOXKICHUIO XHUMHYCCKOW (QOPMYIIbI
BEII[ECTBA; pacyeThl Macchl (00bEeMa, KOJWYECTBA BEIECTBA)
IMpOAYyKTa p€akuuu, €CJIW OAHO M3 HUCXOJHBIX BCHICCTB JaHO B
BUJIE PACTBOpA C OIPENICICHHON MacCOBO J0Jei pacTBOPEHHOTO
BEIIECTBA WIIM JAHO B HU30BITKE (MMEET MPHMECH); pacueThl
MaccoBOH WM OOBEMHOW JIOJIM BBIXOJA IMPOAYKTA pEaKIIUu;
pacdeTsl TerutoBoro 3ddeKTa peakiuii, 00bEeMHBIX OTHOIICHUMA
ra3os;
- YMETH BBIABIIATH XapaKTCPHBIC IMPU3HAKKU W B3aUMOCBA3b
N3Yy4YCHHBIX HOHHTHﬁ, IMPUMCHATb COOTBETCTBYIOIIUC TIIOHATUA
MpH ONHCAHUW CTPOCHHS W CBOWCTB HEOPraHWYECKUX U
OPTraHMYECKUX BEHIECTB W WX [MPEBpAIICHUH; BBISIBIATH
B3aNMOCBA3b XUMHNYCCKHUX 3HAaHUH C IIOHATUAMU u
MIPEJICTABICHUSIMH JIPYTUX TPEIMETOB sl Ooiiee OCO3HAHHOTO
MOHUMaHUsI ¥ OOBSCHEHHS CYINTHOCTH MaTEePHaIbHOTO €IWHCTBA
MHpa; HUCIOJb30BATh CUCTEMHBIC XHMHUYCCKUEC 3HAHUA JIA
OOBSACHEHHS M  TPOTHO3UPOBAHHUS  SBICHUN,  HMEIOUINX
€CTEeCTBEHHOHAYYIHYIO TIPUPOLY;
= YMETh HUCII0JIB30BaTh HanMMCHOBAaHUA XUMHNYECCKUX
COEJIMHEHUI
MEXIYHAPOIHOTO CO03a TEOPETUIECKON U MPUKIATHOW XUMUHU U
TPUBHAJFHBIC HA3BaHUS BEIIECTB, OTHOCSIIUXCS K H3y4EeHHBIM
KJlacCaM OpraHUYeCKHX M HEOPraHWUYECKUX  COCAMHCHUM;
WCTIONB30BaTh XWMHYECKYI0 CHMBOJHKY JUIsI COCTAaBJICHHUS
(opMyll  HEOpPraHWYECKHX  BEIIECTB, MOIEKYISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIlEHHBIX M CKEJCTHBIX)
(opMyJ1  OpraHMYECKUX BEIIECTB; COCTABISTH ypPaBHEHUS
XUMHYECKAX  peakuuid ¥  pacKpplBaTh WX  CYI[HOCTH!
OKUCIIUTEIIEHO
BOCCTAHOBUTENBHBIX  PEAKIMA  TOCPEICTBOM  COCTAaBJICHHUS
3IIEKTPOHHOTO OallaHca THX PEaKIUii; peakiuii HOHHOTO OOMEHa
MyTeM COCTaBJICHUS MX TMOJHBIX W COKPAIICHHBIX HWOHHBIX
ypaBHEHMUH;  peakiui TUJIPOJIN3A, peaxuuit
KOMIUIEKCOOOpa3oBanus (Ha TIpUMEPE TUAPOKCOKOMILICKCOB
[IUHKA ¥ aJIOMUHUS); MMOATBEPKIATh XapaKTSPHBIE XUMHUYECKUC
CBOMCTBa BEIIECTB COOTBETCTBYIONIMMH OKCIEPUMEHTAMH U
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3alIuCsIMH ypaBHCHI/If/’I XUMHUYCCKHUX peaKuHﬁ;

- YMETh KJ'IaCCI/I(i) UIHPOBATH HCOPraHNYCCKUC n
OpraHuYCCKUC BCIICCTBa )41 XUMHUYCCKHEC pe€aknuu,
CaMOCTOATCIIBHO BI:I6I/IpaTB OCHOBAHUSI U  KPUTCPUHU  UJIA
KJ'IaCCI/I(i) HKallu1 HN3y4aCMbIX XHUMHUUYCCKHUX O6’LCKTOB;

XapaKTepu30BaTh COCTaB M Ba)KHEWIlIME CBOWCTBA BEILECTB,
MPUHAUIeKAIMX K ONpeNelieHHBIM KjaccaM U TpyIam
COeMHEHM (TIPOCThIE BEIIECTBA, OKCHIBI, TUAPOKCHUJBI, COIU;
YIJICBOIOPO/IbI, IPOCThIC 3(DUPBI, CHMPTHI, (PEHOINBI, albIACTHIIbI,
KETOHBI, KapOOHOBBIE KHCIIOTBI, CIIOXKHBIE O3(QUPHL, KUPEI,
YTIEBOJIbI, AMHUHBI, aMHUHOKHUCIIOTHI, OCIIKH); MPUMEHSTH 3HAHUS O
COCTaBE€ M CBOMCTBaX BEIIECTB [UJISI JKCIEPUMEHTAIBHOU
IMPOBEPKHU THUITIOTE3 OTHOCUTCIILHO 3aKOHOMepHOCTeﬁ IMPOTCKaHUA
XUMUYECKUX PEaKIU M MPOTrHO3UPOBAHMS BO3MOKHOCTEH HX

OCYIIIECTBIICHHS;
- yMEThb TOATBEPKAAThb HAa KOHKPETHBIX IpHUMepax
Xapaxkrep 3aBUCUMOCTH PEaKIMOHHON CrIocoOHOCTH

OPTaHMYECKUX COCMUHEHWA OT KPAaTHOCTH M THIA KOBAJIEHTHOU
ces3u (" C? " m""), B3aMMHOTO BIMSHUS aTOMOB U I'PYIII aTOMOB
B MOJIEKYJIaX; a TAK)KE OT OCOOCHHOCTEH pealn3aiiy pa3IHIHbIX
MEXaHU3MOB TIPOTEKAHHS PEAKIIHIA;

- YMETh XapaKTEePHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM ¥ BO30Y>KJICHHOM COCTOSIHMH) ¥ HOHOB XUMHUYECKHUX
anemenToB 1 - 4 mepwomoB Ilepmommueckoir cucremsl JI.H.
MemnneneeBa 1 UX BaJICHTHBIE BO3MOKHOCTH, UCTIONbB3YSl TIOHSITHS
"s", "p", "d-amexTpoHHBIE" OpPOWTANIN, SHEPTETUUECKIEC YPOBHH,
OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHYECKHX
3JIEMEHTOB W 00pa3yeMbIX MMM COEIWHEHHH IO TEepHOAaM H
rpynmnam;

OK 02. MHcmons3oBaTh
COBpPEMEHHBIC  CpEIICTBA
TIOWCKa, aHasu3a
UHTEpIIpETAIUH
uHbOpMAaIUH,
UHGOPMAITMOHHBIC
TEXHOJIOTHH BBITIOJTHCHUS
npodecCHOoHaATBEHOM
JIeSTEIIbHOCTH

B 00nacti ieHHOCTH HAYYHOTO TIO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33pCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHS HAayKu U OOINECTBECHHON
NPaKTUKH, OCHOBAHHOTO Ha JIMAJIOTe KYJBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B IMOJIMKYILTYPHOM MUPE;

- COBEpIIICHCTBOBAHUE S3bIKOBON M YMTATEIHCKOW KYIbTYPHI KaK
CpEeJIICTBA B3aUMOJICHCTBYSI MEX Ty JIFOJIbMU U MTO3HAHUS MUPA;

- OCO3HAaHWE IICHHOCTH HAYYHOW JEATEIHLHOCTH, T'OTOBHOCTH
OCYIIECTBIATH MPOEKTHYIO U HCCICOBATEIBCKYIO JEATCILHOCTh
WH/IMBH]TyaJIbHO U B TPYIIIIE;

OnnajzicHie yHHBEPCAJIbHBIMUA YYCOHBIMH TIO3HABATEIHHBIMHU
JedcTBusIME: B paboTta ¢ nHpopmanue:

- BJAJCTh HABBIKAMH TONYYCHUs WH(OPMAIUU U3 HMCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYNIECTBIISTH TMOWCK, aHAJN3,

- yMeTb IUIAHHPOBaTh M BBINOJHATE  XUMHUYECKUN
HKCHEPUMEHT (TPEBpAIICHUs] OPTaHUYECKUX BEUIECTB MpHU
HarpeBaHuU, MOJyYeHHE 3TUJICHA M M3YYEHUE €r0 CBOICTB,
Ka4eCTBEHHBIC PEAKLIUU HA AbJCTUIBI, Kpaxmall, YKCYCHYIO
KUCJIOTY; ACHaTypauus OeNKOB NpU HarpeBaHWH, IIBETHBIC
peakiuu O€JIKOB; MPOBOJIUTH PEAKIMU HOHHOTO OOMeEHa,
ONpeneNiaTh Cpeoy BOJHBIX pPAacTBOPOB, KauyeCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- U XJOPUI- AHUOHBI, Ha
KaTHOH aMMOHMS; pelIaTh 3KCIEPUMEHTAIbHBIC 33/1a4H IO
teMam "Metamel" u "Hemertamnel") B COOTBETCTBUH C

npaBWJIaMd TEXHUKA O€30MacHOCTH TpH OOpaIleHUuu ¢




CUCTCMATU3allUI0 U UHTCPIPCTAINIO I/IH(l)OpMaLII/II/I Pa3IUMYHBIX
BUIOB 1 ()OPM TMIPEICTABICHUS;

- cO3[aBaTh TEKCTBI B PAJNMMYHBIX QopMaTax ¢ YIETOM
Ha3HaueHWs HMHPOpPMAMH U LEJIEBOH ayIuTOpuHu, BbIOMpas
OINITUMAJIbHYIO (bOpMy MPCACTABJICHUA U BU3YyAJIU3allUU;

- OLIGHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
UHPOpPMAIINK, €€ COOTBETCTBHE IPABOBBIM W MOpPAIBHO-
TUYECKHM HOpMaM;

- HCIOJB30BAaTh cpexncTa UH(POPMAIIMOHHBIX "
KOMMYHHKAITHOHHBIX TEXHOJIOTUH B peleHnH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpraHH3aIlMOHHBIX
3a1a4 ¢ coOrofieHneM TpeOOBaHUN 3PTOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, peCypcocOepekeH s, TIPABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaACTb HABBIKAMU paCIIO3HABAHWA W 3alIUTHI I/IH(l)OpMa]_[I/II/I,
HHGOPMAIMOHHOM 0€30IMaCHOCTH JINYHOCTH;

BEIIIECTBAMH u 71a00paTOPHBIM 000pyI0BaHHEM;
MPEJICTABIIATh PE3YyNbTaThl XUMHUYECKOTO JIKCIEPUMEHTa B
dbopme 3amucu ypaBHEHUU COOTBETCTBYIOIIUX PEaKIUH W
(dbopMynUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

- yMEThb  aHAIM3UPOBATh XUMHUYECKYI0  HH(GOpMAaIHIO,
MOJIyYaeMYyI0 M3 Pa3HBIX HCTOYHHMKOB (CPEICTB MacCOBOMU
uHpopmaruu, cetb UHTEpHET U pyrue);

- BJIAZICTh OCHOBHBIMH METOJaMH HAY4YHOTO I[1O3HAHUS
BEIIECTB U XUMUYECKHX SBJICHUN (HaOII01eHEe, U3MEPEHHE,

JKCIIEPUMEHT, MOJIETTUPOBAHUE);

- yYMeTb NPOBOAMTH pacyeThl 1O XUMHUYECKUM (opMynaM H
YpaBHEHUSIM  XUMHUYECKHMX  pEaKUUHd C  HCIOJIb30BaHUEM
(GU3MYECKNX ~ BENMYMH,  XapPAaKTEPU3YIOIIMX  BEIIECTBA  C
KOJINUECTBEHHOW CTOPOHBI: Macchl, oOBeMa (HOpMalbHBIC
yCIIOBUSI)  Ta3oB, KOJHMYECTBA  BELIECTBA;  HCIOJNb30BaTh
CHUCTEMHbIC XUMMYECKHE 3HAHUS M NPUHATUS pEIleHUH B
KOHKPETHBIX >KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BELIECTBAMU U
UX IPUMEHEHUEM;

- YMETh CaMOCTOATENPHO IUIAHUPOBaTb M  IPOBOAUTH
XUMUAYECKUH OSKCIEpUMEHT (IOJIy4YE€HHE U H3yuyeHHE CBOMCTB

HEOPTaHWYECKUX M OPraHWYeCcKHUX BEIIECTB, KaueCTBEHHbBIC
peakiuu YTIIEBOAOPOIOB Pa3IUYHBIX KJIACCOB u
KHCIIOPOJCOMICP)KAINX ~ OPTaHUYECKUX  BEIIECTB, PEIICHUE

JKCIICPUMEHTANBHBIX 33J]ad M0 PaclO3HABAaHUIO HEOPTaHUYECKHIX
Y OpPraHUYeCKHX BEIECTB) C COOIIOJICHUEM IIPaBHII 0€30MacHOTO
oOpaieHusi ¢ BEUIECTBAMH M JIaOOPaTOPHBIM O00OpY/TOBAHHEM,
dhopMyJIMpoBaTh €M KCCJICIOBAHMS, NPEJAOCTABIATH B
pasznu4HOUM QopMe pe3ysbTaThl SIKCIIEPUMEHTA, aHAJIM3UPOBATh H
OIIEHMBATh UX JOCTOBEPHOCTH;

- YMETh  OCYIICCTBJIITH  IICJICHANPAaBICHHBIA  TTOWCK
XUMHUYECKON WHpOpMAINH B Pa3IMYHbIX UCTOYHHUKAX (HAydyHas W
y4e0HO-HayYHAs JINTEpaTypa, CPEeICTBA MACCOBOH HMH(OpPMAITUH,
ceTh UHTepHET W Jpyrue), KPUTUYECKH aHAJIU3UPOBATh
XUMAYECKYI0 HHPOPMAIIUIO, TiepepadbaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C TIOCTaBJIICHHOW y4eOHOH 3a1aueii;

- BJIaJIETh CHUCTEMOW 3HAHUM O METoJaX HAyYHOIO
MMO3HAHUS SBJICHUN TPHUPOABI, HMCIOIB3YEMBIX B ECTECTBEHHBIX
HAyKaX ¥ YMCHHAMH TPUMEHSATH OTH  3HAHUA  TIpU
JKCIICPUMEHTAIBHOM HCCIICIOBAHUM BEINECTB U s OOBSICHEHUS
XUMWUYCCKAX  SBJICHWH, WMEIONMX MECTO B  TPHUPOJIE




MPaKTUYECKON NEATeIbHOCTH YeJIOBeKa U B TOBCEIHEBHOU
JKH3HU,

OK 04. DddexruBHO
B3aMOJCHCTBOBATH i
paboTaTh B KOJUICKTHBE H
KOMaHe

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOOTIPE/ICIICHUIO;

-OBJIAJICHUC HaBbIKaMU y‘IG6HOHCCJ’I€HOB3T€HBCKOfI,
MIPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

OBJIa,Z[eHI/Ie YHI/IBepca.HBHBIMI/I KOMMyHI/IKaTI/IBHBIMI/I
NIEUCTBUSIMU:

0) COBMECTHas JICSITCIIbHOCTD:

- TIOHUMAaTh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMaHTHON U
WHIWBUIYAILHON pabOTHI;

- TpPUHUMATh ()71 COBMECTHOM JIEeITEIBHOCTH,
OpraHU30BBIBATL M KOOPAWHUPOBATH JCHUCTBUSA IO €€
JIOCTMKEHUIO: COCTaBJISITh IUJIaH ACHCTBHM, paclpenenarh
POJIH C yYETOM MHEHUH YYaCTHUKOB 00CYXIaTh Pe3yIbTaThI
COBMECTHOM pabOTHI;

KOOPIWHUPOBATh W BBHITIONHATE pabOTy B YCIOBHUSX PEabHOTO,
BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

- OCYIIECTBJISITh TO3UTHUBHOE CTPATETUYECKOE MOBEIACHUE
B paanqulx CI/ITyaL[I/IHX, HpOHBH}ITB TBOp‘-IGCTBO nu
BOOOpaXxeHUe, OBITH AHUIIMATUBHBIM OsBnanenue
YHUBEPCAIbHBIMU PETYJIATUBHBIMU NCUCTBUSMU:

T') MPUHSTHE Ce0s U IPYTUX JIIOICH:

- IPUHUMATb MOTHBBI U apryMEHTBl APYIMX JIIOACH IpHU
aHaJIN3€ PE3YNIbTATOB JICATEILHOCTH;

- IpU3HAaBaTh CBOE IIPABO M IMpaBO JPYIMX JIIOACH Ha
OIINOKH;

pasBUBaTh CIOCOOHOCTh TOHMMATh MHpP C IO3UIUU JPYTOTO
YCJIOBCKaA,

CaMOCTOATCIIbHOCTH H

- YMeTh TUTAHWPOBATh W BBHITIOJNHITH XUMHUYECKHUA SKCIIEPUMEHT
(mpeBpamieHus OpPraHMYeCKHX BEIIECTB TPU  HArpeBaHHH,
MOJTydYeHUE STHIEHAa W M3y4yeHHE €ro CBOWCTB, KaueCTBEHHBIC
peakiuM Ha  aNbAETHIbl, Kpaxmal, VYKCYCHYI KHCIOTY;
JeHaTypanusi OeNKOB TIpM HArpeBaHWM, IIBETHHIE pPEaKIHUU
0ENKOB; TPOBOAWTH PEAKUMH HOHHOTO OOMEHa, ONpEeAeisTh
cpedy BOOHBIX PacTBOPOB, KAUECTBEHHbIE PEaKLUHU Ha Cyibdart-,
KapOOHAaT- W XJIOPHI- aHWOHBI, HA KATHOH aMMOHHS; pelIaTh
SKCHEpUMEHTaJbHBIE 3aJauyd 1o TeMaMm "Meramisl" U
"Hemerannsl") B COOTBETCTBHMM C NpPaBWIAMH  TEXHUKU
0e30macHOCTH TpU OOpalleHUuH C BElecTBaMH U JIa00paTOPHBIM
o0opynoBaHHeM; TPEACTaBIATh  pPE3ylbTaThl  XUMHYECKOTO
9KCIEpUMEHTa B (OpPME 3aluCH ypaBHEHUH COOTBETCTBYIOIIUX
peaknuii ©  (QopMynMpoBaTh BBIBOJABI HA OCHOBE JTHX
pe3yabTaTOB;

-yMETh CaMOCTOSITENIHO IUIAHUPOBATh U MPOBOAUTH XUMHUECKUN
9KCIEPUMEHT (TOyYeHHE W M3YyYeHHE CBOMCTB HEOPraHUYECKUX
u OpraHUYECKUX BEIIIECTB, KaueCTBEHHBIE peaxiuu
YTIEBOJOPOIOB DPA3NUYHBIX KJIACCOB M KHUCIOPOACOAEPIKALIUX
OpPraHMYECKUX BEIIECTB, PEIICHUE IKCIEPUMEHTAIBHBIX 3324 110
pacro3HaBaHUIO HEOPTaHWYECKHMX M OPraHWYeCKHX BEIECTB) C
coO0JIr0IeHrEM MpaBUII 0€30IaCHOIr0 OOpAaIlleHUs ¢ BEIIeCTBAMU U
nabopatopHeiM  oOopyaoBaHueM,  (opMynMpoBaTh  LIEJH
UCCIIEIOBAaHUS, TIPEAOCTABIATE B Pa3IMYHON (opMe pe3ybTaThl
SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHWBATh MX JTOCTOBEPHOCTH;

OK 07. ConelicTBOBaThH
COXPaHEHUIO
OKpY>Kalollleu cpefipl,
pecypcocOepekeHtIo,
MIPUMEHSTE 3HAHUS 00
M3MEHEHUH KJINMaTa,
MIPHUHITUIIBL OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UpE3BBIYANHBIX
CUTYaIUsIX

B o6yractu 5K0JI0rMUecKOro BOCTIMTAHUS:

- c¢(hOpMUPOBAHHOCTH AKOJIOTMYECKOU KYJIBTYpHI,
[MIOHUMAaHUE BIIVISIHUS COLIMAJIBHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLUAIIBHON CpPENBI,
OCO3HaHWE  TIJ00aTBbHOTO  XapakTepa  AKOJOTHYECKHX
npobiewm;

IUIAHUPOBaHUE M OCYIIECTBICHUE JEHCTBUH B OKpYy)Karoulen
cpe/ie Ha OCHOBE 3HaHUS LeJNeld YCTOMYMBOIO pPa3BUTHUSA
YeN0BEYECTRa,;

AKTUBHOE HEMPUATHE ACUCTBUN, MPUHOCSIIUX BPE OKpYsKaromien
cpene;

- copMUpPOBATH TPEIACTABICHU: O XUMHYECKON COCTaBIISFOIICH
€CTEeCTBEHHOHAYYHON KapTWHBI MHpa, POJIM XUMHUHU B TIO3HAHWUHU
SBJICHUH TIPUPOJBI, B (OPMUPOBAHWUU MBINUICHUS U KYJIBTYpHI
JUYHOCTH, €€ (PYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHns] MPaKTUIECKUX 33/1a4 W IKOJIOTHIECKH 00OCHOBAaHHOIO
OTHOIIECHUS K CBOEMY 3/I0POBBIO U IPUPOTHOMN Cpeie;

- YMETh COOJIIOJIaTh TpaBHJIa SKOJOTHUYECKH IEJIecO00pa3HOro
MOBEICHUST B OBITY W TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHHS CBOETO 3/IOPOBBS M OKPYKAIOIIEH PUPOIHOMN Cpebl;
YUUTHIBATH OIMACHOCTh BO3ACHCTBUSI HA KUBBIE OpPTraHU3MBI
ONpEeNICICHHBIX  BEIECTB, IOHUMAas  CMBICA  IOKa3aress
MpEeJEIBLHON JOMYCTUMON KOHIIEHTPALINH;




- yMEHUE MIPOTHO3UPOBATH HEeOJIarONIPUSATHBIC
SKOJIOTUYECKUE TMOCHEACTBUS NPEANPUHUMACMBIX JEUCTBUM,
MIPEeI0TBpaIIaTh UX;

- pacuIMpeHde OmbITa JACSITENIBHOCTH  3KOJIOTHMYECKOH
HATPaBICHHOCTH;
- OBJIAJICHAC  HAaBBIKAMHU  Y4eOHO-HCCIIEIOBATEIHCKOM,

MPOEKTHOM U COLIMAIIBHOM JIESITENIbHOCTH;

- YMETh NPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH C
MTO3MITUI KOJIOTHUECKON 0€30MacHOCTU IMOCIENCTBUS OBITOBOM U
MPOU3BOJICTBEHHON  JICSITEIbHOCTH  YEJIOBEKa, CBSA3AaHHOH C
nepepaboTKOM BEIIECTB; MCIIOIB30BATh MONyUYeHHBIC 3HAHUS IS
MPUHATUS TPaMOTHBIX pEIIEHUH Tpo0jeM B CHTYyalHsX,
CBSI3aHHBIX C XMMUCH;

- YMETh OCO3HaBaTh OITACHOCTh BO3ICHCTBUS Ha JKHBBIC
OpraHu3Mbl  OMNpPENENCHHBIX  BEIIECTB, IMOHHUMAasg  CMBICI
MoKa3aTelIs MPpeaeIbHOM TOIyCTUMON KOHIIEHTPAITNH, U TTOSICHATE
Ha IpHMepax CIOCOObl YMEHBIICHUS W MPEAOTBPAILCHHUS HX
BPEIHOTO BO3JCUCTBUS HA OPTaHK3M UEIOBEKA.
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AIIK 1.4 BeimonaHsaTh
CaHUTAPHO-
SMUIEMHAOIOTUIECKUE
TpeOOBaHUS K
MPEI0CTABICHUIO
TOCTUHUYHBIX yCIyT

B o6macTy ieHHOCTH HAYYHOTO TIO3HAHUS:

. c(hopMHUPOBaHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH U
OOIIIECTBEHHON TPAKTHKH, OCHOBAaHHOTO Ha JHAIIOTE KYIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B TOJHMKYJIHTYPHOM
MHUDE;

° COBEPIICHCTBOBAaHUE S3BIKOBOM M UYMTATEIHCKOU
KyJIbTYphl KaK CpEACTBA B3aUMOJICHUCTBHS MEXIYy JIIOABMH U
MMO3HAHUS MUPA;

. OCO3HaHUE IICHHOCTH HAyYHOU JAESITeNbHOCTH,
TOTOBHOCTh OCYILIECTBISATh MPOCKTHYIO M HCCIEIOBATEIbCKYIO
JIeATeTLHOCTh HHINBUIYAILHO U B TPYIIIIE.

Osaanenue YHHBePCATbHBIMHU
NMO3HABATEIbLHBLIMHU JeiiCTBUSIMH

0) 0a30BbIE HCCIEI0BATEIbCKUE €HCTBUA:

. BIIAZICTh HABBIKAMH YUIEOHO-HMCCIICIOBATEIHCKOM
1 TIPOCKTHOM JeSTEIbHOCTH, HAaBBIKAMH Pa3peLICHHs ITPo0IIeM;

. CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIEHOMY
MOMCKY METOJOB PEIUCHUS MPAKTUYECKUX 3a]ay, NPUMEHEHUIO
Pa3IUYHBIX METOAOB TIO3HAHUS;

. OBJIQJICHUE BUAAMH ACSITCIHHOCTH IO TIOTYyUEHHUIO
HOBOTO 3HaHWS, €r0 WHTEPIIPETAIlNH, NPEeOOpPa30OBaHUIO U
MPUMEHEHUIO B Pa3IUYHBIX YUYCOHBIX CHUTYaIldsAX, B TOM YHCIIC
MIPH CO3aHUU YYEOHBIX U COIHMAILHBIX TIPOCKTOB;

. (GbOpMUpPOBaHHE HAYYHOTO THIIA MBIILICHUS,
BIIQZICHUE HAYYHOH TEPMHHOJIOTHEH, KIIOYEBHIMU TOHATHSIMH H
METOHAMHU;

. CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIE 3a]1a4d
B 00pa30BaTeIbHON JACATEIHPHOCTH U )KU3HCHHBIX CUTYAIIHIX;

. BBISBJISATE NPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyallu3UpOBaTh 3ajady, BBIJIBUTaTh THIOTE3y €€ peIICHHUS,
HAXO0IUTh apFYMeHTBI 11 10KAa3aTCJIbCTBA CBOUX YTBep)K)IeHI/If/'I,
3a/1aBaTh NapaMeTpPhbl U KPUTCPUH PEIICHUS;

. aHAM3UPOBATh TOJYYCHHBIE B XOJIE pEIICHUS
3a/1a4ul pPe3yJIbTaThl, KpUTHYECKH OIEHUBATHh MX JOCTOBEPHOCTD,
HpOI‘HOSHpOBaTB N3MCHCHHUEC B HOBBIX yCJ]OBI/IHX;

Y4eOHBIMU

. JaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OILICHHBATH
NpUOOPETEHHBIH OIIBIT;

J YMETh HHTETPUPOBaTh 3HAHMA M3 Pa3HBIX
NpeIMETHBIX 00IacTeid;

o BBIJIBUTATh HOBEIC ujeu, npearaTh

OPUTMHAJIBHBIC TOAXOABI U PCIICHUS

1) chopmupoBatTh mpenCTaBICHUS: 0 XUMUYECKOH COCTaBIISFOIICH
€CTECTBCHHOHAYYHO! KapTUHBI MUpPA, POJIU XUMHUU B TIO3HAHUU
SBJICHUH TPHUPOJBI, B (OPMUPOBAHWUU MBINUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (PYHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHrs MPaKTUYSCKUX 3a7ad M JKOJIOTHYECKH 000CHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOHN Cpeie;

2) BIaneTh CHCTEMOW XMMHUYECKMX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHUYECKHI DIIEMEHT, aToM,
JJIEKTPOHHAs 000II0YKa aToMma, S-, p-, J-3JIeKTpOHHbBIE OpOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTb, 3IEKTPOOTPULIATEIbHOCTb,
CTEINEHb OKUCIICHUS, XUMHUUYECKas CBS3b, MOJb, MOJIIPHAsl Macca,
MOJIIPHBI  00BEM, YIJIEPOJHBIN CKeneT, (yHKIMOHAIbHAS
TpyIa, pagukal, H30MepUs, MN30MEPHI, TOMOJOTHUCCKHA P,

TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOA- U  a30TCOJEpKallue
COCIMHEHMsI, OWOJIOTUYECKH AaKTHBHBIE BellecTBa (yrIeBOJIBI,
JKUPBI, O€NKHW), MOHOMEpP, WOJUMEp, CTPYKTYPHOE 3BEHO,

BBICOKOMOJICKYJIIPHBIC COSIUHEHUS, KPUCTAJUTMYECKAs PEIIeTKa,
TUTIBI XUMHYECKUX peakiuil (OKUCIUTEThHO-BOCCTAHOBUTENBHEIE,
9K30-M JHAOTEPMUYECKUE, PEaKI[M WOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEDJICKTPOJIUTEI, 3IEKTPOJIUTHYCCKAS
JMUCCOLMAIMS,  OKWCIIHTENb,  BOCCTAHOBUTENh,  CKOPOCTh
XUMHUYECKON peakIuy, XWMHUYEeCKOe pPaBHOBECHE), TEOPUU U
3aKOHBI (TCOPUS XUMHUYECKOTO CTPOCHHUS OPraHUYECKHX BEIIECTB
A.M. bytnepoBa, Teopus SIEKTPOIUTHUCCKON TUCCOIMAIIHH,
nepuonuyeckuid 3akoH .M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHYCCKUH  S3bIK  XUMHH,
(haKTOJIOrMYECKUE CBEJCHHS O CBOMCTBAX, COCTABE, MOJyUYECHUH U
0e301MacHOM WCTIONh30BAHUN BAXKHEHIINX HEOPTaHUYECKHX U
OpPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUECKOH MEeATEIHHOCTH
YEJIOBEKa,;

3) chopmmpoBaTh YMEHHS BBISBIATH XapakKTepHBIE MPU3HAKU U
B3aMMOCBSI3b M3YYEeHHBIX MTOHSTHH, MIPUMEHSTh
COOTBETCTBYIOIIUE TOHATHS TPU OMKMCAHUU CTPOCHHSI M CBOWCTB
HEOPraHUYECKUX M OPTaHWYECKHX BEIISCTB U MX IMPEBpAIlCHUM;
BBISBIISITH B3aMMOCBSI3b XUMHYECKHX 3HAHUH C TMOHITHAMU W
MIPEJICTABJICHUSMU JIPYTUX €CTECTBECHHOHAYYHBIX MPEIMETOR;

4) ByiafieTh OCHOBHBIMHM METOJIaMU HAy4YHOTO MO3HAHUS BEIIECTB
Y XUMUYECKUX SBIeHUHA (HaOI0AeHne, N3MEpEeHne, SKCIIEPUMEHT,
MOJIEJIMPOBAHHE);

5) chopmupoBaTh yMEHHsI MTPOBOIUTH PACUETHI MO XUMHUYCCKUM

(bopMynaM n YpaBHCHUSAM XUMHUUYCCKHUX peaKLII/Iﬁ C
HCIIOJIb30BAHUECM (bHBH‘lCCKI/IX BCJIMYMH, XapaKTCPUIYIOIINUX
BEIIECTBA C KOJIWYSCTBEHHOM CTOPOHEBI:  MAacCCHhI, o0BeMa
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJBLHOM

JUCHUATUIMHBI

2.1. O0beM y4eOHOM AMCHMILIMHBI H BUABI Y4e0HO#l padoThI

. O0bem B
Bua yuyeO6Hoil padoThI
yacax

O0bem 00pa3oBaTe/bHON NPOrPAMMBI JUCHUIIJIMHBI 82
B T.4.:

1. OcHOBHOE coJiepKaHne 67
B T.4.:

TEOPETUUYECKOE 00yUCHHE 33
IPAKTUYECKUE 3aHSATUS 34
2. llpodeccuoHaIbHO OPMEHTHPOBAHHOE COJIeP:KAHNE 11
B T.U.

TEOPETUYECKOE 00yUCHHE 6
PAKTUYECKUE 3aHSATHUS 9)
3. CamocrosiTesqibHasi padoTa 4

4. IIpome:KyTo4yHAasl aTTecTAlMfA. KOHTPOJIbHasA padora — 1 cemectp, au.

3a4er - 2 ceMecTp
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2.2. TemaTuyeckuii MJIaH U coiepKaHue TUCUUIINHBI

HaumeHoBaHue pa3iesioB U TeM

Conep:xxaHue ydyeOHOro MaTepuaJja (0CHOBHOe M MpodeccHOHAJILHO
OPHEHTHPOBAHHOE), JTA00PATOPHbIE H MPAKTHYECKUE 3AHATHS,
NPHUKJIATHON MOAYJIb (IPH HAJTUYMH)

O0BeM
4acoB

dopmupyemMble KOMIIETEHIIUH

1

2

4

OcHoBHOE coep/kaHue

Paznen 1. OCHOBBI CTpOEHUS BENIECTBA

Tema 1.1 Crpoenne aToM0B
XMMHMYECKHX 3JIEMEHTOB U IIPUPOJA
XUMUYECKOH CBA3U

Conep:xaHue y4eOHOIr0o MaTepuaJia

TeopeTnueckoe o0yueHue

CoBpeMeHHAst MOJIENIb CTPOCHHS aToMa. DIIEKTPOHHAST KOHPUTYpaLUs aroMma.
Knaccudukanus XAMHUECKUX DIIEMEHTOB (S-, P-, d-amemeHThl). BaneHTHBIE
DIIEKTPOHBL. BalleHTHOCTh. JJEKTpPOHHAs TMPUPOAA XUMHUYECKOH CBSI3U.
DNeKTpoOTpuIaTeIbHOCTh. KoOBajeHTHas CBs3b, €€ Ppa3HOBUJHOCTU H
MEXaHH3Mbl 00pa3oBaHUs (OOMEHHBIM M JOHOPHO-AaKIENTOpHEIN). MoHHas
CBsI3b. Mertamnueckass CBs3b. BonopomHas CBA3b. MexXMOJIEKYISIpHbIE
B3alMOJICVICTBHUS.

V30TONBI, OCHOBHOE M BO30YXICHHOE COCTOSHHE aToMa, THOpuAM3alus]
ATOMHBIX OpOHUTAJICH.

IIpakTuyeckue 3aHATHS

Pemienne MpakTUYECKUX 3aJaHWH HA COCTABIICHHE IEKTPOHHO-Tpaduyecknx
(dbopmyn anemeHTOB 1-4 epuoaos.

Pemienne 3agaHuii Ha MCIIONB30BAHUE XMMHUYECKOM CHUMBOJUKHA W Ha3BaHUM
COCMHEHUI MO HOMEHKJAType MEXIYHApOJHOTO CO03a TEOPETHUYECKOW W
NPUKJIaJHON XUMHUH ¥ TPUBHAIBHBIX Ha3BaHUH IJIS1 COCTABICHUS XMMUYECKUX
(bopMys1 1BYyXaTOMHBIX COEAMHEHHUH (OKCHIIOB, CYIb(UA0B, THAPUIOB U T.II.) U
IPYTHX HEOPTaHWMYECKUX COCAMHEHHUH OT/IENBHBIX KIJIACCOB.

OK 01

Tema 1.2 Ilepronuueckuii 3aKoH 1
tabmuma J[.1. Menaeneena

Conep:xaHue y4eOHOIro MaTepuaJia

OK 01

I[IpakTuyeckue 3aHATHS

OK 02

[lepuonuueckas cucrema xumMudeckux siaeMentoB J[.M. Menaeneena.
dusnueckuit cmbica Ilepuonnueckoro 3akona JI.11. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHX AJIEMEHTOB, 00pa3yeMbIX
MU MPOCTBIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM

XUMHYECKOro 3yeMenTa B [lepronndeckoit cucreme. MUpoBO33peHUYECKOE 1
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Hay4HOe 3HaueHue [lepuoguueckoro 3akona /.M. Menneneesa. [Iporuossr
J[.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX SJIEMEHTOB.

PelieHre MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapaKTEePU3AIUI0 XUMHYECKHUX dJIEMEHTOB «MeTammndyeckue /
HEMETAJUTMYECKUE CBOMCTBA, AIEKTPOOTPHUIIATEIBHOCTD U CPOJICTBO K
PJIEKTPOHY XMMHUUYECKUX AJIEMEHTOB B COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B MEPUOANUECKON CHCTEME XUMHYECKUX
biaemenToB .M. Menneneeay.

Paznen 2. XumMuueckue peakiuu

Tewma 2.1. Tunbl XUMHUYECKUX peaKLUn

Conep:xaHue y4eOHOIro MaTepuaJia

Teopernyeckoe o0yueHue

Knaccudukanys u TUIBI XUMUYECKUX PEaKLUi C y9acTHEeM HEOPTaHUYECKUX
BCIIICCTB. Konunuecrsennsie oTHOMIEHUS B XUMUK. OCHOBHBIE KOJIMYECTBEHHLIE
3aKOHBI B XUMHUU U PAaCUeThl 10 ypaBHEHUSM XUMHUYECKUX peakuuid. Moib kak
CANHHNIIA KOJIMYECTBA BCIICCTBA. MO.H}IpHa}I Macca. 3aKOHEI COXpPAaHCHUA
MacChl ¥ D)Hepruu. 3aKoH ABorazpo. Mossipablii 00beM ra3oB. OTHOCUTEIbHAS
IIJIOTHOCTH I'a30B.

Peakiny KOMITJIEKCOOOpa30BaHus C y4aCTHEM HEOpraHMYECKHUX BElIecTB (Ha
[puMepe T'UIPOKCOKOMIUIEKCOB IIMHKA U AJIIOMUHUS).

IIpakTHyeckoe 3aHATHE

CocrapneHue ypaBHEHUN peakuidi COeAMHEHUS, PA3JI0KEHUS, 3aMEIICHHUS,
oOMeHa. YpaBHEHHUsI peaKIuii TOPEHUsI, HOHHOTO 0OMEHa, OKUCIICHUSI-
BOCCTAaHOBJICHHS.
PacueT KOMTMYECTBEHHBIX XapaKTEPUCTHUK UCXOIHBIX BEIIECTB U MPOAYKTOB
peakiuu. PacueTr KOJMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMHU
COCIMHEHM S, €CIIA OJHO W3 BEIICCTB JTAHO B U30BITKE W/WIIH COACPIKUT
npuMecH. Pacuer MaccoBoii nir 00bEMHOM J10JIM BBIXO/1a MTPOIYKTA PEAKIIUU
COCIMHEHHS OT TEOPETHYECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIIICHUM
ra3oB. PacueT macchl (00beM, KOJIMYECTBO BEUIECTBA) MPOIYKTa PEAKIIMH, €CIIN
OJIHO M3 BEILIECTB JaHO B BUJE pacTBOpPa C OMPEACICHHON MacCOBOM J10IeH
ACTBOPEHHOTO BEIIECTBA.

YpaBHEHUS OKUCIIEHUSI-BOCCTaHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTCIIb. OKI/IC.HI/ITe.HBHO-BOCCTaHOBI/ITeHBHBIe peaKI_[I/II/I B Hpnpone,
MMPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEACSITSIIBHOCTH OPTaHU3MOB.
OKI/IC.HI/ITe.HBHO-BOCCTaHOBHTGHBHbIﬁ IIOTCHIINAJI CpGI[I:I. COCTaB.HeHI/Ie 148
YpaBHUBAHHUE OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM

DJICKTPOHHOI'O Oananca. Tunu4HbIC HCOPTraHNYCCKUC OKUCIUTCIIU U

OK 01
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BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PACILIIABOB COJIEH.

Tema 2.2. DneKTpoauTHYECKAs
JucconuanuAa u MOHHBIN 06MGH

Conep:kanue y4eOHOro MaTepuasa

Teopernueckoe o0yuenune

Teopust SMEKTPONTMTHUESCKON TUCccoIMaIui. Peakiimm HoHHOTO 0OMeHa.
COCTaBHeHI/Ie peaKuHﬁ HUOHHOT'O 06MeHa HyTeM COCTABJICHUIA UX ITIOJHBIX U
COKpAIIICHHBIX NOHHBIX YPAaBHECHHIA.

['unponu3 coneil. 3HaUeHUE THIPOIN3a B OMOIOTHUECKUX OOMEHHBIX
nporeccax. [[puMeHeHne ruapoan3a B MPOMBIIIICHHOCTH.

KontponbHas pabdora 1

KontponbHast pabora Nel «CTpoeHne BelecTBa U XMMUYECKHE PEaKIInn»

Paznen 3. CTpoeHure U CBOMCTBA HEOPraHUYECKUX BEILIECTB

Tema 3.1 Knaccudukanus,
HOMEHKJIATypa U CTPOCHHE
HEOPTaHMYECKUX BEIIECCTB

Conep:xaHue y4eOHOIr0o MaTepuaJia

Teopernyeckoe o0yueHue

[Ipenmet HeOpraHMYeCKOM XUMHUH. B3auMOCBSI3b HEOPTraHMYECKUX BEIIECTB.
Knaccuukanus HeopraHnueckux BemmecTB. [IpocThie U C10KHbIE BEIIeCTBa.
OCHOBHBIE KJIacChI CIIOKHBIX BEIECTB (OKCHUIbI, THIPOKCHIbI, KUCIIOTHI,
conu). HomeHnknarypa n Ha3BaHH€e HEOPraHUUYECKUX BEILECTB UCXOMS U3 UX
XUMHUECKON (OPMYJIIbI U COCTaBICHUE XUMHUUECKOH (OPMYIIbI HCXOS U3
Ha3BaHUs BEILECTBA I10 MEXIYHAPOAHOU UMY TPUBUAIBHOM HOMEHKIIATYPE.
MesxMolieKyIsipHble B3auMoaencTBus. KpucramioruapaTtel. ArperaTHbie
cocTosiHus BemecTBa. Kpucrammnueckue u amopdHbie BemecTa. THIibl
KPUCTAINTNYECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHAsl, MOHHAS,
MeTaJTU4ecKasi). 3aBUCHMOCTh (DU3MUECKUX CBOMCTB BEIIECTBA OT THITA
KpUCTAITNYEeCKON pemeTku. [IpuuuHbl MHOT0OOpa3us BEIIECTB.
COBpeMeHHBIe MPpEACTaBJICHUA O CTPOCHUUN TBCPABIX, KUAKHUX U I‘213006pa3HI>IX
BeniecTB. JKuakrue KpucTaibl.

IIpakTHYecKue 3aHATHSA

Pemenne 3a1a4 Ha pacyeT MacCOBOM JI0JH (MacChl) XUMUYIECKOTO AJIEMEHTA
(coenuHeHust) B MoJIeKye (cMecH). Perienue npakTHUecKux 3aJaHuii 1o
KIacCH(pUKaUKN, HOMEHKIATYpe U XUMHYECKUM (OpMYyJIaM HEOPTraHUIECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB (HAa3bIBATh M COCTABIATH (DOPMYIIBI XUMUYECKUX
BCILIECCTB, ONPEACIIATh MPHHAIIICKHOCTD K KIIaccy).

VIcTOUHMKM XUMHUYecKOi nH(opMarun (HaydHast ¥ yaeOHO-HayqHas
muTepaTypa, CpeacTBa MaccoBoi MH(popmannu, cetb HTEpHET 1 npyrue).
[Touck nHbOpMAMY IO HA3BAaHUSM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM

dhopmyam.

OK 01
OK 02
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Tema 3.2 OUZUKO-XUMHUYECKHUE
CBOMCTBa HEOPTaHUYECKHUX BEIIECCTB

Conep:xaHue y4eOHOIo MaTepuaJia

Teopernyeckoe o0yueHue

Mertasmnsl. O0ure puznyeckre 1 XuMHUIecKue cBoMcTBa MeTauioB. CriocoOb
MOJTy4eHHs. 3HaUCHHE METAJUIOB M HEMETAJUIOB B IPUPOJIE U
KH3HEIEATEIbHOCTH YeJIoBeKa U Oprann3MoB. Koppo3ust MeTaioB: BUIbI
KOPPO3HUH, CIIOCOOBI 3aIMTHl METAJUIOB OT KOPPO3HH.

Hemetannel. O6mue ¢puznyeckue 1 XMMUYeCKUE CBOWCTBA HEMETAJUIOB.
Tunuunsie cpoiictBa MmetaiuioB Y- Yl rpynm. Knaccudukanus u
HOMEHKJIATypa COeIMHEHNI HeMeTauioB. KpyroBopoTsl OMOreHHBIX
HIIEMEHTOB B IPUPOJIC.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUUYECKHUX BEILIECTB
(OKCHIIOB, TUAPOKCUIIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOHBIX COCIUHEHUN, BBICIIINX OKCHUJIOB U
UIPOKCUIOB.

IIpakTHYecKHe 3aHATHSA

CocraBieHre ypaBHEHU XUMHYECKUX PEAKIUI C yHaCTUEM MPOCTHIX U
CJIOKHBIX HCOPTraHMYCCKUX BCUICCTB: OKCHUIOB MCTAJUIOB, HCMCTAJIJIOB U
aM(pOTEpPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KUCIOT, OCHOBaHHUHM 1 aM(OTEpHBIX
TUAPOKCHIOB, HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.
PenieHue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUI Ha CBOMCTBA
1 NOJTYUYCHUC HCOPTaHNMYCCKUX BCUICCTB.

Tema 3.3 ITpousBoacTBo
HGOpI‘aHI/I‘IeCKHX BCIICCTB. 3HaquHe nu
MIPUMEHEHHE B OBITY U Ha
MPOU3BOJICTBE

Conep:kanue y4eOHOro MaTepuasa

Teopernueckoe o0yuenune

OGH_II/IG MMPpEACTAaBJIICHHUA O MIPOMBINIJICHHBIX cn0c06ax MOJIYYCHHUA XUMHNYCCKUX
BEIIECTB (Ha MPUMEpPE MPOU3BOJICTBA AMMHAKa, CEPHOU KUCIIOTHI).

UepHas u nBeTHast MeTauTyprus. [IpakTudeckoe MpUMEHEHHE JIEKTPOIIH3a
TS TIOJTYYEHUS IIETOYHBIX, MEJI0YHO3EMETbHBIX METAJUIOB M aTFOMHHUS.
CTeKy10 ¥ CHIIMKaTHAs POMBIIUIEHHOCTH. [Ipo6iiema 0TX0/10B 1 TOOOYHBIX

[TPOJTYKTOB.

IIpakTHYecKre 3aHATHSA

PenieHue nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUI O POJIM HEOPTraHUYECKOM
XUMHU B pa3BUTHU MCOAUIUHBI, CO3dHUN HOBBIX MAaTCPUAJIOB (B
CTPOUTENHCTBE U JIP. OTPACISAX MPOMBIIIJIEHHOCTH ), HOBBIX UCTOYHUKOB

HPHEpPruu (aJbTepHATUBHBIE HICTOYHUKH YHEPTUH) B PELICHUU TpobiIeM
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HKOJIOTMUECKOH, SHEPTeTUIECKON U THIIEBOI 0€30MacHOCTH.

KonTtponsHas padora 2

CBolicTBa HEOPraHUYECKUX BEILIECTB.

Paznen 4. CTpoeHure U CBOMCTBA OPraHUYECKUX BEIIECTB

Tema 4.1 Knaccuduxanus, crpoenue u
HOMEHKJIaTypa OpraHUYECKUX BEIIECTB

Conep:xaHue y4eOHOIr0o MaTepuaJia

Teopernueckoe o0yuenune

[IpenmeTt oprannyeckoil XuMun. B3auMoCBsI3b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB.

XHWMHUYECKOE CTPOCHUE KaK MOPSAJOK COETMHEHHS] aTOMOB B MOJIEKYJIE
COIIACHO MX BaJ€HTHOCTH. OCHOBHBIE MIOJIOKEHUSI TEOPUU XUMUYECKOTO
CTPOECHUS OpraHnyYecKux coenuHeHuii A.M. bytiepoBa. YTiiepoaHbIi CKeleT
OpPraHUYeCcKO MOJIEKybl. MOJEKYISIpHBIC M CTPYKTYPHBIC (pa3BepHYTHIE,
COKpalIeHHbIE) XUMUYECKHE POPMYJIIbl. 3aBUCUMOCThH CBOWCTB BELIECTB OT
XMMHYECKOIO CTPOEHUS MOJIEKYJl. MI3oMepus U u30Mephl (CTpYKTypHas,
reoMeTpuueckas (Iuc-rpaHc-u3omepusi). KpaTHocTh XMMHUECKOH CBSI3H.
[Tonatue o pyHKUMOHATIBHOM rpynme. [IpuHimne! kiaccuuxanum
OpraHUYECKUX COeIMHEHUN. MeXyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIATYPbl OPraHNYECKUX COEIMHEHUM.

I[IpakTu4yeckue 3aHATHS

Homenknatypa opraHM4eckuX COeTUHEHHUH OTAENbHBIX KJIacCOB
(HachIICHHBIE, HEHACBILICHHbBIE U ApOMAaTUYECKUE YITIEBOIOPOIbI, CIIUPTHI,
(heHOIIBI, ATbACTH/IBI, KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHne
MOJTHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMUECKUX BEIIECTB
OTJENBbHBIX KJIACCOB, UCIIOJIb3Ys UX HA3BAHUS MO0 CUCTEMATUYECKOM
HOMEHKJaType. Pacuersl npocreiimeil popmyibl opraHndecKoil MOJIEKYIbI,
MCXOJI51 U3 DJIEMEHTHOro cocTana (B %).

OK 01

Tema 4.2 CpolicTBa OpraHMYECKUX
COECTMHEHNN

Conep:xanue yueOHOro MaTepuasa

Teopernyeckoe o0yueHue

DU3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHHUIN OTIEIbHBIX
KJIACCOB (0OCOOCHHOCTH KIacCU(PHKAIIMN M HOMEHKJIATYPBI BHYTPH KJIacca;
TOMOJIOTUYECKHH Al U oO1as hopmysa; n3oMepus; GU3nIecKre CBOMCTBA,;

XUMHYECKHE CBOMCTBA; CTIOCOOBI MOTYICHHS):

OK 01
OK 02
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- IpeJieIbHbIEC YIIIeBOAOPObl. ['OopeHre MeTana Kak OJIMH U3 OCHOBHBIX
MCTOYHUKOB TeIJIa B IPOMBILIUIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX
YIJIEBOJIOPOIOB, HAXOXKACHHE B IPUPOJE U IPUMEHEHHE AJIKAHOB;

- HeTIpeiebHbIe U apoMaTHueckue yrieBogopoasl. [lonumepusanus sTuieHa
KaKk OCHOBHOE€ HAIpaBJIEHUE €r0 UCIOIb30BaHUs. [ OpeHne aleTuiieHa Kak
MCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHU JIJIsl CBAPKHU M PE3KH METAJIOB;

- KUCJIOPOJICOJIEPIKAIE COSTMHEHUS (CITUPTHI M TIPOCThIE d(PUPHI, PEHOITHI,
QJIbJICTH]IBI U KETOHBI, KAPOOHOBBIC KUCIIOTHI U UX IMPOU3BOJIHEIC).
[IpakTHueckoe NpUMEHEHNE YTUIICHTIIUKOIIS, TIMIEepUHa, (eHoa.
[Ipumenenne Gopmanbaeruia, aleTalbIern1a, YyKCyCHOU KUCIOThl. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCJIOT. Morolue cBOWCTBA MbLIIA;

- a30TCOJIepIKaIINe COSANHEHNS (AMUHBI 1 aMIUHOKHCIIOTHI, OCJIKH).

Kiraccudukanms 1 0coOOEHHOCTH OPTaHUYECKHUX peakiuid. PeakimoHHbie
I_[eHTpI:I. Pam/n(aﬂm. HepBOHa‘IaJII:HBIG IIOHATHA O TUIIAX U MEXAHHU3MaAX
OpraHNYeCKUX PEaKIUi.

IIpakTHYecKHe 3aHATHSA

Penienue 1enoyek npeBpanieHuii Ha TeHETUYECKYIO CBSI3b MEXKIY KilacCaMH
OpraHUYEeCKUX COCTMHEHUM C COCTaBJICHUEM HAa3BaHUN OPraHUYECKUX
COCAMHEHHI MO TPUBUAILHOW WA MEXIYHAPOIHON CHUCTEMaTUYECKOM
HOMEHKJIaType. PelieHne pac4eTHbIX 3a1a4 10 ypaBHEHUSIM PEaKLUi C
Y4aCTHEM OPraHUYECKUX BEIECTB.

Tema 4.3. Oprannueckue BeIIecTBa B
KU3HEIESATEIIbHOCTU YEJIOBEKa.
IIpou3BOACTBO U IPUMEHEHUE

OpraHWYECKHUX BEILECTB B
IPOMBIIIIEHHOCTH

Conep:xanue yueOHOro MaTepuasa

Teopernyeckoe o0yueHue

buooprannueckue coequHeHus. [Ilpumenenme u 6uomsoruveckas poiib
yraeBonoB. OKUCIIEHHUE YIIIEBOIOB - HCTOUYHUK SHEPTUH JKUBBIX OPraHU3MOB.
Ob6nacTu npuMeHeHus: aMMHOKUCTOT. [IpeBparnienus 0enKoB MUIyU B
opranusMme. buonornyeckue ¢pynkunun 6enxoB. buonornueckue GyHKINU
KUPOB. PoJib opraHnyeckoil XMMUU B PEIICHUH MPOOJIEM MUIIEBON
0€30MacCHOCTH.

HykienHoBbIE KHUCIOTHI: COCTaB U cTpoeHue. Ctpoenne HykiaeoTua0B. Coctan
HykJenHOBBIX KucnoT (JJHK, PHK). Posb HyKkJI€MHOBBIX KUCIIOT B
PKU3HECSITEIbHOCTH OPTraHN3MOB.

[Tpon3BOACTBO OPraHUMYECKUX BEIIECTB: MPOU3BOACTBO METAHOIIA,
nepepaborka HeTH. [lonMaTHIIeH KaK KPYIMTHOTOHHAKHBIA IPOIYKT
XMMHYECKOT0 Mpon3BoICcTBa. [Ipumenenue stuinena. [IponsBoacTso n

[IPUMEHEHUE KaydyyKa U PE3UHBI.
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CHHTETHYECKUE U HCKYCCTBCHHBIC BOJIOKHA, X CTPOCHUC, CBOMCTBA.
[IpakTHueckoe UCNOIb30BaHNE BOJOKOH. CHUHTETUYECKHUE TNICHKU: W30S
IS IPOBOJIOB, MEMOPAaHBI JIsl OIPECHEHUS BOIBI, 3aIIUTHBIC IJICHKU IS
AaBTOMOOMIIEH, MIIACTBIPH, XUPYprudyeckue nops3ku. HoBble TexHOMIOTMN
;[aaneI‘/'Imero COBCPUICHCTBOBAHUS MOJIUMCPHBIX MATCPUATIOB.

Poss opraHndeckoil XuMHuH B peIIeHUH TTPo0IeM dIHEPTreTHIECKON
6€3OHaCHOCTI/I, B pa3BUTHUU MCOUIIUHBI, CO3aHNN HOBBIX MAaTCPHUAJIOB, HOBBIX
MICTOYHUKOB SHEPIrH (AIbTepHATUBHBIE HCTOYHUKU YHEPTHH).

IIpakTHYecKue 3aHATHSA

Permenre mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUH TI0 COCTABIICHUIO
XUMUYECKUX PEaKlUid, OTPAXKAIOIINUX XUMUUYECKYIO0 aKTUBHOCTh OPraHUYECKUX
COCIMHECHUH B PA3JIMYHBIX cpefax (MPUPOIHBIX, OMOIOTHYECKHUX,
TEXHOTCHHBIX ).

Kontponbnas padora 3

CTpyKTypa U CBOICTBA OPraHUYECKUX BEILIECTB.

Pasnen 5. Kunetnueckue u TepMOAMHAMUYECKNE 3aKOHOMEPHOCTH ITPOTEKAHNS XMMUUECKHUX PEaKIIUN

Tema 5.1 Kunetuueckue u
TEPMOJAMHAMUYECKHE 3aKOHOMEPHOCTHU
MIPOTEKAHUS XUMUYECKUX PEAKITUI

Conep:kaHue y4e0OHOIro MaTepuasia

Teopernyeckoe o0yueHue

Xumudeckue peakiuu. Knaccudukanus XuMA4eCcKuX peakiuid: mo ha3oBomy
cocTaBy (TOMOT'€HHBIE M TETEPOTE€HHBIE), 10 UCIIOJIB30BaHUIO KaTaanu3aTopa
(KaTaTUTHYSCKHE U HEKATATUTUYECKHE).

CKOpOCTb peaKIiuu, €€ 3aBUCUMOCTh OT Pa3IHMYHbIX (PAKTOPOB: MPUPOJIBI
pearupyromux BelecTB, KOHIEHTPAUN pearupyroIux BEIIeCTB,
Temneparypsl (mpasuio Baut-I'ogda), miomanmu peakiinoHHOMN TOBEPXHOCTH,
HaIM4uus KataiausaTopa. Posib kaTann3aTopoB B IpUPOJIE€ U MPOMBIIUIEHHOM
[IPOU3BOJICTBE.

DHEprusi akTUBalui. AKTUBUPOBAHHBIN KOMILUIEKC. Katanu3atopel u kataius.
Posb KaTanmM3aTopoB B IPUPOJIE U MPOMBIIIEHHOM ITPOU3BOJICTBE.

Tema 5.2 TepmoanHaMuueckue
3aKOHOMEPHOCTH MPOTEKAHUs
XHMHYECKHUX peakiuid. PaBHoBecue
XUMHYECKUX PEaKIUi

Conep:kanue y4e0HOIro MaTepuasia

Teopernueckoe o0yuenune

Knaccudukanus XuMHUYECKUX PEaKIHii: 0 TETIOBOMY 3P PEKTY
(3K30TEepMUYECKUE, YHAOTEPMUUYECKHE), IO 00paTuMocTh (0OpaTUMBIE 1

HeoOpaTumble). TernoBbie 3 (HEeKThl XUMUYECKUX PEaKIHii.

OK 01
OK 02
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Tepmoxumuueckue ypaBHeHHsE. OOpaTUMOCTh peakuii. XuMHU4ecKoe
PaBHOBECHE U €0 CMEILEHUE MO/ JeHCTBUEM Pa3InYHbIX (PaKTOPOB
(KOHILIEHTpAalMsl peareHTOB WK IPOAYKTOB PEAKINH, JaBICHHUE, TEMIIEpATypa)
I CO3JJaHMs ONTUMAJIBHBIX YCIOBHH NPOTEKaHUsI XUMUYECKUX ITPOLIECCOB.
[Tonarue 06 sHTaNBNMK U 3HTponHU. DHeprust [ n66ca. 3akon ['ecca u
CJIEACTBUS U3 HETO. POb cMeleHust paBHOBECHS B TEXHOJIOTMYECKHUX
poueccax.

I[IpakTu4yeckue 3aHATHS

[Tpunun Jle llarense. Bnusaue paznuyHbix (pakTopoB HAa H3MEHEHUE
PaBHOBECHSI XMMUYECKUX PEAKIIHI. 3aKOH AEHCTBYIONIUX MAacC U KOHCTAHTA
XMMHUYECKOI0 paBHOBeCHUA. PacueTbl paBHOBECHBIX KOHIIEHTpALUil
pearupyronux BelecTB U NpOAYKTOB peakuuii. Pacuers! TermnoBoro s dexra
peakuuu. Perenne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUIl Ha IPUMEHEHNE
npuHuumna Jle-IllaTenbe 11 HaX0KI€HUS HAIPABICHUS CMEILEHUS
PaBHOBECHS] XUMHUECKON PeaklUu 1 aHAIN3 (DaKTOPOB, BIMSIOIIUX HA
CMENIEHNE XMMUYECKOTO PABHOBECHSI.

KonTtponsHas pabdora 4

CKOpOCTbh XMMHUYECKOHN pEaKIIMU U XUMHUYECKOE PABHOBECHE.

Paznen 6. JlucnepcHbie CUCTEMBI

Tema 6.1 JlucriepcHble CUCTEMBI U
(haxTOpBl UX YCTOWYUBOCTH

Conep:xanue yueOHOro MaTepuasa

Teopernyeckoe o0yueHue

Jlucniepcubie cructeMbl. Komonaneie cucteMbl. ICTHHHBIE PaCTBOPBI.
PacTBOpeHue Kak (pu3nKo-xumMuueckuil nporecc. PactBopsl. CiocoOs
[IPUTOTOBJIEHUS PacTBOPOB. PacTBopuMocTs. MaccoBast 407151 paCTBOPEHHOTO
BeniecTBa. [IpenenbHo JOMyCTUMBIE KOHLIEHTPALMU U UX MCIIOIb30BaHUE B
OLIEHKE 9KOJIOTHYECKON OE30MaCHOCTH.

Knaccuukanus 1ucnepcHbIX cucTeM 1o coctaBy. CTpoeHue u (pakTopsl
YCTOMYHMBOCTH JUCIIEPCHBIX CUCTEM. Pacro3HaBaHNME UCTUHHBIX PACTBOPOB,
KOJIJIOWIHBIX PACTBOPOB U TPYOOAMCIIEPCHBIX crcTeM. CTpOEHUE MULIEIIBL.
PaccenBanue cBeTa pU NPOXO0KIEHUN CBETOBOIO MTy4Ka Yepe3 ONTHUYECKHU
HeoTHOpoaAHYIO cpeny (dddekra Tungans).

IIpakTuyeckue 3aHATHS

Perienue 3a1a4 Ha TPUTOTOBJICHUE PACTBOPOB.

OK 01
OK 02
OK 07
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PelieHre npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HA TUCTIEPCHBIC
CHUCTEMBI, UCTIOJIb3yEeMbIE B OBITOBOM M ITPOU3BOACTBEHHOM JESITEIBHOCTH
UeJI0BEKA, C ITO3UIIMI DKOJIOTMUECKOH 0€30IMaCHOCTH IIOCIEACTBHI 1
rPaMOTHBIX pElICHUI MPOOJIeM, CBSI3aHHBIX C XUMHUCH.

KontponbHas pabora 5

JlucniepcHbIE CUCTEMBI.

Paznen 7. KauecTBeHHBIE peakIiny 0OHAPYKEHUS] HEOPTaHUYECKUX M OPraHWYECKHUX BEIECTB

Tema 7.1. O6HapyxeHue OcCHOBHOE coJiepKaHue OK 01
HCOPraHU4YeCKUX KaTHOHOB U aHUOHOB |[IpakTHYecKHe 3aHATHS OK 02
KayecTBeHHBIE XHMHUYECKHUE PEaKIUH, XapakTepHbIe I OOHApYKCHHS
HEOPraHMYECKUX BEHIeCTB (KaTHOHOB M aHWOHOB). COCTaBIICHHE ypaBHEHHM
peakimii oOHapyxeHHs KaTHOHOB [-VI rpynn W aHUOHOB, B T.4. B
MOJICKYJIIPHON U HOHHOU (popMax.
Peakiiuu 0OHapY)KCHUST HEOPraHUYCCKUX BEIIECTB B PeaibHBIX 00BEKTaX
OKPY>KaloIEeH Cpeibl.
Tema 7.2. OOHapyxeHue oprannueckux (OCHOBHOE COiep:KaHue OK 01
BEIECTB OTIAETBHBIX KJIACCOB C IpakTHyecKue 3aHATHS OK 02
HCII0Ib30BAHUEM KaueCTBCHHBIX KayecTBeHHBIC XUMUYECKUE PEAKIIUH, XapaKTEPHBIC 111 OOHAPYKCHUS
peaKuui OTJICTTLHBIX KJIACCOB OPTaHMYECKUX COSAUHEHUN: (DEHOIIOB, alIb/IETHIOB,
KpaxMaJa, YKCYCHOM KHCIIOTbI, aMUHOKHUCIIOT U JIp.
JleHaTypanus OCITKOB IPH HarpEeBaHHH, IIBETHBIC PEAKIINU OCITKOB.
CocraBJicHHUE KAUeCTBCHHBIX PEAKIIUi OOHAPYKCHHS OPTraHUICCKUX
COCJIMHEHUH OTNIENBHBIX KJIACCOB.
[ Ipogpeccuonanvro-opueHmuposanHoe cooepicanue (Cooepicanue NPUKIA0H020 MOOYis)
Paznen 8. Xumus B ObITY U TPOU3BOJACTBEHHON EATEIILHOCTH YEJIOBEKA
Tema 8.1. Xumus B ObITYy U OCHOBHOE coJiep:KaHue OK 01
[1POM3BOICTBEHHOM JEATENLHOCTH TeopeTuueckoe ofyuenue OK 02
yeII0BeKa DKojI0ruuecKas 6€30MacHOCTh MOCIEACTBUN OBITOBOM U IPOM3BOACTBEHHOM OK 04
eATEeIbHOCTH YelIOBEKA, CBSI3aHHAs C TIepepabOTKOM BELIECTB; MOUCK U OK 07
QHAIIN3 XMMUYECKOM MH(OPMAIIMU M3 PA3INYHbIX HCTOYHUKOB (HaydHas U JAIIK 1.4
yueOHO-HayuHas TUTepaTypa, CpeACcTBa MacCOBOW MHPOPMALINH, CETh
HTEpHET U ApyTHE).
Keticol (¢ yueToMm Oynymieit npodeccuoHanbHOM NesITeIbHOCTH) Ha aHATIN3
MHGOpPMAIIMY O IPOU3BOJICTBEHHOM NEATETLHOCTH YEJIOBEKA, CBI3aHHOM C
nepepabOTKOI U TOJTy4YeHUEM BEIIECTB, a TAKXKE C IKOJIOTHYECKOI
06€30MacHOCTHIO.
Paznen 9.1. MccnenoBanye 1 XUMUYECKUH aHaIH3 00bEKTOB OHochepbl
Tema 9.1.1. OcHOBEI TaGopaTopHOii  |(OCHOBHOE ColepKaHHe | OK 01
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[PAKTUKH B IPOPECCHOHATBHBIX
mabopaTopusix

IIpakTHYecKHe 3aHATHSA

BEITIOJTHEHUE THITOBBIX PACYCTOB MO TEMATHKE IKCIIEPUMEHTA (BBIXO]T
MPOYKTa PEaKiuu, Macca HaBECKU, 00BEM PACTBOPUTEIS).

O6paboTKa TaHHBIX, aHAJU3 U OIIEHKA UX JOCTOBEPHOCTH (BBIYUCICHUE
CPEIHETO 3HAYCHUS SKCIIEPUMEHTAIBHBIX JTAHHBIX, IOTPEITHOCTH).
[IpeacraBneHune pe3yabTaToB HKCIIEPUMEHTA B pa3IMuHOl dhopme (Tabiwiia,
rpaduk, OTYET, NOKJIAJ, IPE3CHTALINS).

JUIK 1.4

Tema 9.1.2. Xumudeckuit aHamus mpoo
BO/JIbI

OcHOBHOE coep/kaHue

TeopeTnyeckoe o0yueHune

Knaccugukanus mpo0 BobI 0 BUAY U HA3HAUYEHUIO, UCXOIS U3 ee
XMMHYECKOTo coctaBa. OpraHoJenTHIECKHE CBOMCTBA (3amax, Mpo3pavyHoCTh,
[[BETHOCTb, MyTHOCTB) BOABI. KHCIIOTHOCTB M IIET0YHOCTH BOABL. pH cpensl u
METOJIBI €€ orpe/iesieHns. JKeCTKOCTh BOJbI M METO/IBI €€ OTIPEICTICHNUSI.
CyIHOCTh METO/IA TUTPOBAHUS.

Buibl ’KecTKOCTH BO/IBI (BpEMEHHAs U MOCTOSTHHAS). JKEeCTKOCTh BOJIBI KaKk
[IPUYMHA BBINAJCHUS OCAIKOB WM 00pa30BaHUS COJICOTIOKESHUN, MMEIOLITHX
MecTO B OBITY U Ha TIPOU3BOJICTBE.

CocraB coJeid, BBI3BIBAIOIINX JKECTKOCTh BOJIbI. XUMHUYECKHE MPOLIECCHI,
YCTPaHSIOIINE KECTKOCTh BOABL. Y pPaBHEHUS] XUMUYECKUX PEaKIHi,
VJLTIOCTPUPYIOIINX MTPOLECCHI, TPOUCXOIAIINE IPU YCTPAHECHUH KECTKOCTH.
YV cTpaHeHHe BpeMEHHOH JKECTKOCTH OBITOBBIMU M XMMHYECKHMH CTIOCOOAMH.
CriocoObl yCTpaHEeHHUs! HOCTOSIHHOM KECTKOCTH.

IIpakTuyeckue 3aHATHS

CriocoObI BEIpKEHUST KOHIICHTPAIIUU PACTBOPOB: MaccoBast JOJIs
PACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U MOJISUTbHAS KOHIIEHTparuu. Tutp
pacTBopa. Pelienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aIaHHUI HA
pacyeT KOHIICHTPAIIMH 3arps3HSIONIMX BEIIECTB U UX CPaBHEHHUE C MPEIEIHHO
nonyctuMbiMu KoHLeHTpauusimu (I1IJ1K).

OK 01
OK 02
OK 07
JIIK 1.4

Tema 9.1.3. XuMuuecKkuid KOHTPOJIb
KauCCTBA MPOAYKTOB IMUTAHUSA

OcCHOBHOE co/Iep:KaHue

Teopernueckoe oGyyeHne

KauecTBEHHBIN XMMUUECKUI COCTAB MTPOYKTOB NUTaHus. BemecTsa,
(banbcupunpyonme NpoayKThl MUTAHUS, U BELIECTBA, 3arpsI3HSAIONINE
[TPOAYKTHI NUTaHUs1. ONpenereHne 3arps3HAOIIUX XUMUYECKUX BELLIECTB B
[TPOJYKTAX IUTaHMsI, OIIPECIICHUE BEIIECTB, HE 3asBICHHBIX B COCTaBE
[IPOJYKTOB ITUTAHUS.

IIpakTuyeckue 3aHATHS

OpFaHI/I‘-IGCKI/Ie 1 HCOPraHNMYCCKUC BCUICCTBA, BXOAIINUC B COCTAB ITPOAYKTOB

OK 01
OK 02
OK 07
JUIK 1.4
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nuTaHus. Onpenenenue cocraBa 010 Ha CoAepIKaHue MaKpo U
MUKpO3JIeMEHTOB. M3yueHne npeioKeHHbIX MpernoiaBareneM 0o Ha
[IpeIMET XUMHUYECKOT0 COCTaBa, ONPEIEIEHHUE JOJIEH OT CYyTOUHON HOPMBI
MaKpO U MUKPOZJIEMEHTOB B YKa3aHHOM OJIOf€.

PernieHue npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 110 KyJIMHAPHON TEMaTHKeE
pa3JINYHBIX TUIIOB.

Tema 9.1.4. Xumudeckuit aHamus mpoo
MTOYBBI

OcHOBHOE coep/kaHue

Teopernueckoe oGyueHune

Knaccugukanus no4s 1o BUAy U HA3HAYEHUIO, UCXO1 U3 XUMUYECKOTO
coctaBa. MnenTudukaiys npoosl MOYBHI 110 €€ XMMUYECKOMY COCTaBY,
OIMCAaHNE BO3MOKHOCTEH €€ IIPUMEHEHUS.

TpeboBanust K KaueCTBY MOYBHI Pa3IMYHOr0 HazHaueHus. Onucanue
0COOEHHOCTEH NCIOIB30BAHNUS MIOYB B 3aBUCUMOCTH OT THUIIOB, CLIOCOOBI
YJIY4IIEHHUS Ka4eCTBA [1I0YB B 3aBUCUMOCTH OT Ha3HAYCHMUS.

OO0nacTu KCNOJIb30BaHMS OPraHUYECKUX YI0OPEHH B 3aBUCUMOCTH OT
KayecTBEHHOIo cocTaBa. OnmucaHne OpraHMuecKuX yaIo0peHui u ux
[IPMMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH.

IIpakTHYecKHe 3aHATHSA

OO6actu Ha3HaYeHUs (MPUMEHEHUS ) TIOUBBI, ICXOS U3 KAYECTBEHHOTO U
KOJINYECTBEHHOI'O COCTaBa. AHAJIN3 HOPMATUBHOW JOKYMEHTAIUH.

Posib HeopraHM4eCcKHX BEIIECTB B KAUECTBE MUHEPATIbHBIX YIOOPEHHUI,
YJIYYIIUTEJIEH IT0YBBI.

CocTaB MUHEpaNbHbBIX YA0OPEHUN U UX IPUMEHEHHUE B 3aBUCUMOCTH OT
COCTaBa MOYBBI U €€ Pa3HOBUIHOCTH

OK 01
OK 02
OK 07
JIIK 1.4

Tema 9.1.5. UccnenoBanue 00bEKTOB
o6uochepsl

OcHOBHOE co/Iep:KaHue

Teopernueckoe oGyyeHune

Y4ueOHO-HCCIe10BaTeIbCKUN TPOEKT B 00JIACTH UCCIIEIOBAHUS O0BEKTOB
orochepsl. O630p TeM yueOHO-HUCCIIeIOBATENIbCKIX TPOSKTOB. AJITOPUTM
BBITTOJTHEHUS MTpoekTa. OrpeeeHue mpodiieMbl UcciaeToBaHust. MeTo bl
[MOKCKa, aHaJIM3a U 00padOTKK MHPOPMALIUH O MPOEKTE B PA3THUHBIX
MCTOYHUKAX.

IIpakTuyeckue 3aHATHS

O6ocHOBaHME aKTyaJIbHOCTH BHIOpaHHOI TeMbl. BrisiBIeHHE IPpoOIeMbl
nccie0BaHMs. BEIOOp 00bEeKTOB 1 METOIOB HccnenoBanus. [loctaHoBka
esielt u 3a1a4d uccnenoBanus. OnpeaeneHne NpoIyKTa UCCIeT0BaHMS.
OmnpeneneHne 3TarnoB U COCTABICHUE TUTaHA UCCIIEIOBAHUSL.

3amura npoekTa: [IpencraBneHne pe3ynbTaToB BHIOIHEHUS Y4eOHO-

OK 01
OK 02
OK 04
OK 07
JIIK 1.4
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MCCIIETOBATENILCKUX MTPOEKTOB (BBICTYIIJICHUE C MTPE3EHTAITUEH ).

CamocTrosiTesibHAs paboTa: MOATrOTOBKA K Y4eOHO-HCCIe10BATEIbCKOMY

MPOEKTY (K BBICTYIUICHUIO C TIPE3CHTAIINEH )

[Ipome:xxyTouHas aTTecTaus (3a4eT)

Bcero

82
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3. YCJIOBUSI PEAJIM3ALIMY OBLLIEOBPA3OBATEJIBHOI
T CHUILTAHBI

3.1 MaTepuajbHO-TeXHUYECKOe o0ecnedeHne, HeoOXoaumMoe J1Jsi
OCYIIIECTBJIEHUS 00Pa30BaTEJIbLHOI0 MPOIecca MO IMCHUILINHE

Jlyis peanu3anyl IpOrpaMMbl TIPEYCMOTPEHBI CIEAYIOIINE CIielraTbHbIe
TIOMETIECHUS:

Yuebnas ayoumopus (kabunem ecmecmeeHHO-HAYYHBLIX OUCYUNIUH) IS
MPOBENCHHUS 3aHATHH BCEX BHJOB, MPEIyCMOTPEHHBIX 00pa30BaTEIBHON
pOrpaMMoOi, B TOM YHCJIC TPYNIOBBIX W WHIAWUBUIAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOM aTTeCTAIIHH.

Ocnognoe  obopyoosanue:  TOCAIOUYHbIE  MeCTa 1O  KOJMYECTBY
oOy4aronuxcsi, pabouee MECTOo MmpernoaaBaTess, yaeOHast 10cka

Texnuueckue cpeocmea 00yueHus. KOMIIBIOTEp, IPOEKTOP, SKpaH

[Tomernienue st CaMOCTOSITENILHON paOOThI:

bubruomeka ¢ yvumanvuvivm 3anom: OUOAMOTEUHBIN QOH]I.

OcHnogHoe o000pydoganue. CHEIUATU3UpOBaHHAss U ydeOHass MeOelb,
pabouee Mecto OubmuoTekapsi, Kommbiorep, MOV, OubamoTeuHass CTOMKAa,
CTEJUTAXH, CTEHAbl, OUOMMOTEYHBINM (OHJI, TJIa3MEHHAs MaHeldb, KAapTHUHBI,
MOPTPETHI.

Texnuueckue cpeocmea oOyueHus: TEPCOHAIbHBIE KOMIBIOTEPHI (6 IIT.) C
BO3MOYKHOCTBIO TOJIKITIOUEHUS K WH(POPMAITMOHHO-TEICKOMMYHHUKAITMOHHON CEeTH
«HTepHeT» W oOecneYeHHeM JIOCTyNa B JJIEKTPOHHYIO HWH(OpMaAIMOHHO-
00pa3oBaTeNbHYIO Cpey.

Axanemusi obecrieueHa HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO U
CBOOOJIHO PacCHpOCTPaHSEMOIro MPOrPaMMHOTO OOecredeHusi, B TOM YHCIE
OTEUECTBEHHOr0 MPOM3BOJACTBA. JlJig peann3anuu NpOrpamMmbl MPEAYCMOTPEHO
CeNyIollee JIMIIEH3MOHHOE W CBOOOJHO paclpoCTpaHsEMOE MPOrpPaMMHOE
o0ecrieyeHne, B TOM YHCIIe OTE€YECTBEHHOTO MTPOM3BOICTRA!

o KopnopatuBnast unbpopmanmonnas cuctema «KHUC» ACY VY3
«Universys WS 5».

llakem oghucHvix npocpamm Ha KOMNbIOMEPHI:

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

o Kaspersky Endpoint Security ans 6usHeca CranmaptHeiii 500-999
Node 1 year Educational Renewal License»

Obnosnsemvle UHPOPMAYUOHHBIE CNPABOUHbIE CUCTEMDbL!

o Nudopmanmonno-npaBoas  cuctema  «lapaat». -  URL:
http://www.garant.ru
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3.2. UndopmaunoHHoe odecniedeHHe peajqn3alui NPpoOrpaMmbl

JIist peanu3aiuy NporpaMmbl UCTIOIb3YETCS ANEKTPOHHASI MHPOPMAIIMOHHO-
oOpa3oBareiyibHas cpejia ¢ IpeloCTaBICHUEM MTpaBa OJHOBPEMEHHOIO JIOCTYIa HE
MEeHee 25 POoIEHTOB 00yJaromuXcs K HUPPOBOM (3JIEKTPOHHON) OMOIHOTEKE.

OnexmponHvle 00pazosamenvhble pecypcyi:

e  DOBbC «YHuBepcuterckas 6ubnaunorexa OHIAHY,

e  DObC «lOpaiiry;

e KopnoparuBnas wuHbpopManmonnas cuctema «KHUC» ACY VY3
«Universys WS 5».

3.2.1 OcHOBHBIE NeYATHBIE U YJIEKTPOHHbIE U3IaAHUS

1. Xumus : y4eOHUK Ui CPeIHEro mpogecCHOHAILHOTO 00pa3zoBaHws /
10. A. Jlebenes, I'. H. ®aneeB, A.M. 'onyGes, B. H. IllamoBan; mox oO6miei
penakuueir I'. H. ®aneeBa. — 2-¢ wu3n.,, mnepepad. um  jgom. — Mocksa :
UznarensctBo  HOpaiit,  2023. — 431 c. [Dnextponnslii  pecypc]  //
O6pa3zoBaTenbpHas matgopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/513073

2.  AndwunoreHona, 1. B. Xumus : y4eOHUK U TIPAKTUKYM ISl CPEIHETO
npodeccuonanpHoro  obpasosanus /  W. B. AudunorenoBa, A. B. ba0Okos,
B. A. IlonnkoB. — 2-¢ wu3A., ucnp. u jgon. — Mocksa : M3natensctBo HOpaiit,

2023. — 291 c. [DaexrponHbiit pecypc] // OOpazoBatenbHas miatgopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513807

3. Kmoe, M. B. Opranuueckas xuMusl : ydeOHOE IocoOue s
cpennero npodeccuonambHOro obpazoBanus / M. B. Kimroes, M. I'. A6aymmae. —
Mocksa : UznmatensctBo HOpaiit, 2023. — 231 c. [DnekTpoHHBIA pecypc]| //
OO6pazoBaTenpHas miaTdopma FOpaiit [caiT]. — URL:
https://urait.ru/bcode/520093

4, Ananuthueckas XuMus : ydeOHOe mocoOue Il CpPEeIHEro
poecCuOHaTEHOTO oOpazoBanusi / A. W. AnapHes, I'. K. JIynenko,
T. Il. AnexkcanapoBa, A. A.KazakoBa. — 2-¢ u3ja., uchnp. u jpom. — Mocksa :
M3narensctBo  IOpaiit, 2023.— 107 c. [Dnexktponnbii  pecypc]  //
OG6pazoBaTtenbHas maTdopma Opaiit [caiiT]. —

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

3.2.2 JIonoJTHUTEIbHbI€ HCTOYHUKH

1. [lep6akos, B. B. O6mas xumus. COopHUK 3a/1a4 : yaeOHOE TTocoOue
s cpenHero  mpodeccuoHanbHoro  oo6paszoBanusi/  B. B. lllep6axos,

H. H. bap6otuna, K. K. Bnacenko. — 2-e¢ u3z., mepepad. u mom. — Mockaa :
N3narensctBo  HOpaiit,  2023. — 139 c. [Dnextponnsiii  pecypc]  //
OO6pazoBaTenbpHas matgpopma IOpaiit [caiT]. —

URL: https://urait.ru/bcode/516795
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2. AmapueB, A.U. O6mas xumus. COOpHUK 3aJaHUNl C MpUMEpaMu
pelIeHnl : yueOHoe MmocoOue I cpeaHero npodeccroHalbHOro oOpa3oBaHus /
A. U. Anmapues, JI. U. Aponuna. — 2-e¢ wu3a., wuchnp. u jgom.— Mocksa:
M3natensctBo  IOpaiit, 2023.— 127 c. [Dnexktponnbii  pecypc]  //
O6pazoBatenbHas matdopma Opaiit [caifT]. —
URL.: https://urait.ru/bcode/514556

3. Mockga, B. B. Opranndeckas xuMusi: 6a30Bble MPUHITUIIBI | y4eOHOE
nocodue i cpeaHero npodeccnoHanbHOro oopasosanus / B. B. Mocka. — 2-¢
3. — Mocksa : U3marensctBo FOpaiit, 2023. — 143 ¢. [DnekTpoHHBINA pecypc]

// OOpazoBaTenbHas maTdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/515525

4.  Xumusa.  3amayHuk :  ydyeOHoe  mocoOue  ANA  CpPEeIHEro
npodeccuonansHoro ooOpazoBanusi/ 0. A. JlebeneB [u ap.]; monm oOmei
penakumenn I'. H. ®aneeBa. — MockBa: WsparensctBo IOpaiit, 2023. —

236 c. [DnextponHbIt pecypc]| // O6pazoBarenbHas miargopma FOpaiit [cailT]. —
URL.: https://urait.ru/bcode/513091

5. 3aiiiieB, O. C. Xumus. JJabopaTopHbIi MPakTUKYM U COOPHUK 3aj1ay :
yueOHOEe  IocoOMe JIg  CpeaHero  MnpodecCHOHAIbHOrO  oOpa3oBaHms /
O. C. 3aiiueB. — Mocksa : M3narensctBo HOpaiit, 2023. — 202 c. [DneKTpOoHHbBIN
pecypc] /l " OG6pasoBatenbHas  miargopma  FOpait  [caiiT]. —
URL: https://urait.ru/bcode/513541

4. KOHTPO.JIb 1 OHIEHKA PE3YJIbTATOB OCBOEHUSI
OBIHIEOBPA3OBATEJBHOU JTUCIUIIJINHbI

KonTtponis #m omeHka pe3ylbTaTOB OCBOEHHSA 001Ie00pa3oBaTeNbHON
JUCUUIUIMHBL ~ PACKPbIBAIOTCS yepe3  JUCUHUIUIMHApHbIE  pe3yJIbTaThl,
HalpaBjeHHble Ha (HOPMHUPOBAHHUE OOIIMX M MPO(PECCHOHATBHBIX KOMIIETEHIUN
10 pasziesiaM U TeMaM CoJIep KaHusl yueOHOro MaTepuarna.

Oo6masi/npodeccuoHaIbLHAasK Paznen/Tema Tumn oleHOYHBIX MEePONPUATH I
KOMIIeTeHIIUsl
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OK 01. BeibupaTs crioco0bt
pelIeHus 3a1a4
npodecCHOoHaATBEHOM
JeATeITbHOCTH IPUMEHHUTEIIBHO K
Pa3nUYHBIM KOHTEKCTaM

11,1.2,21,22,3.1, 3.3,
4.1-43,5.1,5.2,6.1,6.2,
7.2,81,911,91.2,9.13,
9.14,9.15

OK 02. Ucnoap30BaTh
COBpPEMEHHbBIE CPEJICTBA ITOKCKa,
aHaJIM3a HHTEPIIPETAILUH
uHpopMaIuH, HHOPMAITHOHHBIC
TEXHOJIOTUH BBLIIIOJIHEHUS
poheCCUOHANTBHOMN

eI TEILHOCTH

1.2,3.1,3.2,33,4.2,43,
51,52,61,7.1,7.2,81,
9.1.2,9.13,9.14,9.15

OK 04. DddexTrBHO
B3aUMOJICHCTBOBAThH U PadOTaTh
B KOJUICKTUBE U KOMaHIe

8.1,9.15

OK 07. ConeticTBOBaTH
COXPaHEHUIO OKPYKaIoIIEeH
Cpelbl, pecypcocOepesKeHHIO,
MPUMEHSATH 3HAHUS 00
WU3MEHEHUH KITUMaTa, IPHHIHIIE]
OEPEKITUBOTO TIPOHU3BOJICTBA,

3¢ PeKTUBHO ACHCTBOBATH B
YpEe3BBIYAMHBIX CUTYAIUIX

6.1,8.1,9.1.2,9.1.3,9.1.4,
9.15

AIIK 1.4 BeinoiaHsATs CAHUTAPHO-
SMUIEMHUOIOTTUYECKIE
TpeOOBaHUS K MPETOCTABICHUIO
TOCTUHUYHBIX yCIYT

8.1,9.11,9.1.2,9.1.3,9.14,
9.15

YCTHBIH onpoc

acce, TOKIasl, pedepaTbl
OLIEHKA COCTaBJICHHBIX
Npe3eHTalui 1Mo TeMaM pasaeiia
orieHKa paboTHI ¢ KapTaMu
aTiiaca MUpa, 3aroHeHNE
KOHTYPHBIX KapT
KOHTpOJIbHAs paboTta

OIIEHKa CAMOCTOSATENHLHO
BBITIOJIHEHHBIX 33/IaHHN
IuQepeHInPOBaHHBIN 3a4eT
MIPOBOJIUTCS B JOPME YCTHOTO
OTBETA U TECTUPOBAHUS
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