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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA30OBATEJBHOU JUCHUILIAHBI «XUMUS»

Pabouast mporpamma y4eOHOW NUCHUIUIMHE «XHUMHS» MpEIHA3HAuCHA IS M3y4YCHUS
XUMUH B IEHTpE-KOJUIepKe NMpUKiIaaHbiXx kBanudpukamuii ®I'BOY BO Muuypunckuit 'AY,
peanmsyronieM 00pa3oBaTebHYI0 MPOrpaMMy CpeaHero ooOmiero oOpa3oBaHUs B Mpeaenax
OCBOCHHMSI OCHOBHOW mpodeccHoHanbHOM oOpa3oBaTenbHOM mnporpamMbl CIIO Ha 0Oase
OCHOBHOTO 00mero o0pa3oBaHusi MPU MOATOTOBKE KaapoB 1o crenuanbHoct 44.02.01
JlouikonbHOE 00pa3oBaHue.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oOriero
o0Opa3oBaHMs, MPEABIBISEMBIX K CTPYKTYpE, COAEPKAHUIO U Pe3yibTaTaM OCBOCHHUsS y4eOHOM
JTUCIUIUTMHBI «XHUMHS», B COOTBETCTBUU ¢ PEKOMEHIAIMAMU 110 peaM3alii CPEIHErO 00IIero
oOpa3oBaHMsi B  TpeJeliax  OCBOEHMS  oOpa3oBaTeNbHOM  MpOrpaMMbl  CPETHETO
npodeccuoHambHOr0 00pa3zoBanus (muchMo JlemapramMeHTa TroCylapCTBEHHOW IIONUTHKU B
chepe cpemnero mpodeccuoHaTbHOIO 00pa3oBaHMs U TpodecCHoHAIbHOrO 00ydeHus ot |1
mapta 2023 r. N 05-592).

1.1.MecTto  AMCUHMILIMHBI B CTPYKType OCHOBHOM npodgeccHOHATbHOM
o0pa3oBaTeIbHOM NPOTrPaAMMBbI

OO6meoOpa3oBarenbHas AUCHUIUIMHA «XHUMHs»  SIBIAETCS  00S3aT€NbHOM  YacThIO
o0mieoOpa3oBarenabHOro 1ukIia odpazoBarensHoi mporpamMmMel CI1O B cootBercTBUM ¢ ®I'OC no
cnenuanbHocTd 44.02.01 JlomkonsHOEe 00pa3oBaHue.

1.2. Ileau v nJIaHUpPyeMble Pe3yJIbTAThI OCBOECHUSI TN CIHUIJINHBI:

1.2.1. Ilean o0meodpa3oBaTeJbHOM TUCHUTIIAHBI

Hens gucrunauabl «XuMUs»: cHOpMyIHpPOBaTh Yy CTYJAECHTOB XHUMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa KaK OCHOBBI TPUHSATHS pEUICHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOTHOM CpeIe.

1.2.2. Tlnanupyemblie pe3yabTaThbl OCBOEHHS O001e00pPa30BaTeIbHON JAUCHUIUIMHBI B

coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA UMeeT Npu popMupoBanuu U pa3sutuu OK.



Kox u HaumeHnoBaHue
hopMHUpyeMBIX
KOMIIETEHIIUHN

[imanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

OO6mmme

I[I/ICHI/IHJ'H/IHapHBIC

OK 0l. BsiOupats
CHIOCOOBI pelieHus 3a1a4
npodeCCHOHATLHON
JeSATEIIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

B gactn TPYAOBOI'O BOCIIMTAHUA:
- TOTOBHOCTb K TpyAy, OCO3HAHUC LICHHOCTU MAaCTCPCTBA,

TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOMN JEeSTEIbHOCTH
TEXHOJIOTUYECKOW W  COLMAIBHOW  HAlpaBJICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH u

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIIbHOCTD;
- MHTEpeC K pa3myHbiM chepam mnpodeccrnoHaIbHON
NeSITeIbHOCTH,

OBnajieHue YHHUBEPCATbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (OPMYJIMPOBATh U aAKTYaJIU3HPOBATH
po0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBNWBaTh  CYHIECTBEHHBIH  TMPU3HAK WU
OCHOBaHUS IS  CpaBHCHHS, KiIacCUQUKANMA U
00001IeHHS;

- OMPEACIATH IENN JEATEIBHOCTH, 33/IaBaTh IMapaMeTPhI
U KPUTEPUU UX JOCTUKCHHUS,

- BBIABJIATH 3aKOHOMEPHOCTH H TPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTH KOPPEKTHBBI B JEATEIBHOCThH, OIICHUBATH
COOTBETCTBUE PE3yJNbTAaTOB IENSIM, OLIEHUBATh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KpEAaTHMBHOE MBIIUICHUE TIPH pPEIICHUU
JKU3HEHHBIX TTPOOIIEM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAQJETh HaBBIKAMU Y4YEOHO-MCCIIEAOBATEIBCKON |
MPOEKTHON  JEATENBHOCTH, HaBBIKAMH  pa3pelieHus

- BIAAETb CHUCTEMOW XHMHUYECKHUX 3HaAHHM, KOTopas
BKJIIOYAET: OCHOBOIOJIATAIOIIME MOHATHS (XUMHUYECKHM
JJIEMEHT, aTOM, JJIEKTpOHHas o0ojioyka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTAIM  aTOMOB, HMOH,  MOJEKYJa,
BaJICHTHOCTb, ANEKTPOOTPHULIATETILHOCTb, CTEMeHb
OKHUCJIEHUS, XUMHUYECKas CBfA3b, MOJIb, MOJIIpHas Macca,
MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeJeT, (QYHKIHMOHANbHAs
rpynna, pajavkain, H30MepHs, M30MEphbl, TOMOJIOTMYECKUN
psn, TOMOJIOTH, YIII€BOJOPOIbI, KHUCIIOPOJI- u
a30TCoNepKAINEe COCTUHECHUsS, OMOJOTHMYECKH aAKTHUBHBIC
BemiecTBa (YrJieBOAbI, KUPHI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS,
KPUCTAJIMYECKAsh peIleTKa, THUIbl XHUMHYECKUX peakluit

(OKI/ICJH/ITGJIBHO-BOCCTaHOBI/ITeJH)HI)IC, 9K30- )41
OHAOTCPMHUYCCKUC, PCAKIIHUU HOHHOI'O O6MeHa), pacTBop,
OJICKTPOJIUTHI, HEOJICKTPOJINUTEI, SJICKTPOJIUTHYICCKAA

JUcCOLManus, OKHUCIMTENINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEeaKluy, XUMHUYECKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TE€OpUS XUMHUYECKOTO CTPOEHHUS OPraHuYecKuX
BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUUYECKON
auccoumranuu, nepuoanueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, (AKTOJIOTHUECKUE CBEIACHHUS O
CBOMCTBAX, COCTaBe, MOJTYy4YECHU N u 0e301macHOM
HCIIOJIb30BaHUH Ba)KHEHIITNX HEOPraHUYECKHUX n
OPTraHWYECKUX BEIIECTB B OBITY ©  TPAKTUYECKON
JIeSITEILHOCTH YEJIOBEKa;

- YMETh BBISBIATH XapaKTEPHbIC MPHU3HAKA U B3aUMOCBS3b
W3YYECHHBIX TOHATHN, NPUMEHATb COOTBETCTBYIOLIHE




npo0Jem;

- BBIABIATH  TNPUYHHHO-CICJACTBCHHBIC  CBS3HM U
aKTyaJIM3MpOBaTh 3aJlady, BBIABUIATh THIIOTE3y €€
peIlleHus], HaXOIUTh apryMEHTHl JUIS JOKa3aTelbCTBa
CBOMX YTBEPI)KICHHH, 3a/JaBaTh IMapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3UPOBATH IOJIYYCHHBIC B XOJE PEIICHUS 3aJIa4yM
pe3yNbTaThl, KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTb,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- YMETh TEPEHOCHTH 3HAHWS B II03HABATCIBHYIO W
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBHTaTh HOBBIC HJCH, NpeIiaraTh OPUTHHAIBHBIC
MOJIXOJIbI U PELICHHUS;

- CIIOCOOHOCTh MX HCIIOJIb30BaHHUS B IO3HABATCIBHOM H
COILIMAJILHOM MPAKTUKE

NOHATUS  NpPU  ONMCAHUM  CTPOCHHSI U CBOICTB
HEOPraHWUYECKUX M  OpPraHMYecKUX BELIECTB M  MX
IPEBPAILCHNI; BBISBIISTh B3aUMOCBSI3b XMMUYECKUX 3HAHUUI
C MOHATUSAMU U NPECTABIECHUSAMU JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMETb HCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKHUX
COCIMHEHUI MEXIYHAPOAHOIO COK03a TEOPETHYECKOW U
MPUKJIAJHON XMMUU U TPUBUAIbHBIE HA3BAHUS Ba)KHEHIIMX
BellecTB  (dTWUJieH,  aueTWIeH, [JHIepuH,  (eHo,
(dbopmanbaerua, yKCycHasi KUCIOTa, TJIMIUH, YrapHbBIA Tas,
VIJEKHUCIIbIA Ta3, aMMHUAK, TallleHas W3BECTb, HerauieHas
U3BECTh, NMUTHEBAsI COAA U JPYTUX), COCTABIATH (HOPMYIBI
HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB, YpPaBHEHUS
XUMHUYECKUX PEAKIUI, OOBSICHATHh UX CMBICI; TOJATBEPKIAaTh
XapaKkTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHU  O3KCIIEPUMEHTAMM M 3aIllUCAMU
YpaBHEHUN XUMUYECKUX PEaAKIUH;

- YMETb YCTaHaBIMBaThb IPUHAMIEKHOCTb H3YYEHHBIX
HEOPraHUYECKUX u OpPraHMYECKUX BELIECTB K
ONpejesieHHbIM  KjaccaM M TpyNmnaM  COEAMHEHUH,
XapaKTepu30BaTh MX COCTaB M BaXXHEWIINE CBOWCTBA;
ONpeAensiTh BUAbl XHUMHUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHA, METaJIIINYEeCcKas, BOJIOPOJIHAS), THUIIBI
KPUCTAININYECKUX PEIIETOK BEIlIeCTB; KiacCu(UIUpOBATH
XUMHUUYECKHUE PEAKIINH;

- chopmHupoBaTh NPEACTABICHUA: O MaTepUAIbHOM
€IMHCTBE MHPA, 3aKOHOMEPHOCTAX M II03HABAEMOCTHU
SBJIEHUN MPUPOJIBI; O MECTE€ U 3HAYEHUU XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK U €€ POJIi B 00ECIIeYeHUH yCTOMYNBOTO
pa3BUTHUS ~ YEJIOBEUYECTBa! B peumieHHMH  mpobieM
9KOJIOTUYECKOM, SHEPTeTHUECKOM 1 MUILEBON Oe30MaCHOCTH,
B Ppa3BUTHUM MEAUIMHBI, CO3JAHMM HOBBIX MAaTEpUANIOB,
HOBBIX HCTOYHUKOB SHEPIuH, B o0ecreyeHnu




palMOHAIBHOIO IPUPOAONOIb30BAHUA, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI M OOLIEH KyNbTyphl YeloBeKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOI Cpee;

- BJIAJeThb CHCTEMOW XHMHYECKHUX 3HAHHMH, KoTopas
BKJIIOYAET: OCHOBOIIOJIATAIOIINE TTOHATHS (JOMTOJTHUTEIBHO K
cucTeMe MOHATHH 0a30BOr0 ypOBHS) - H30TOIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aToMma, TMOpHIN3alus aTOMHBIX
opOuTaineii, xumudeckas cBsi3b ("o " u "m", KpaTHBIE CBSI3M),
MOJISIpHAst

KOHILIGHTpalusi,  CTpyKTypHas  (opmyna,  u3oMepus
(cTpykTypHasi, reomeTrpuyeckass (LMC-TpaHC-U30MEPHUS),
TUIBl XUMHYECKUX peakuuid (roMo- U TeTeporeHHbIE,
oOparumble U HeoOpaTUMbIE), pacTBOpPbl (MCTUHHBIE,
JMCIIEPCHBIE  CUCTEMbI), KPHCTAUIOTHAPAThl, CTEMEHb
JIICCOIMALINY, AJIEKTPOJIN3, KPEKUHT, pUGOPMHUHT); TEOPHH
U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHMUA,
JeXamye B OCHOBE IIOHMMAaHHMA  TNPUYUHHOCTH |
CUCTEMHOCTH  XUMHUYECKHX  SIBJICHMH,  COBpPEMEHHbIE
MPEJCTaBICHUS O CTPOSHWHM BEIIECTBA HAa ATOMHOM,
MOJIEKYJISIPHOM u Ha/IMOJIEKYJIIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHW3MaxX XHUMHUYECKHX PpEaKIIHid,
TEPMOJIMHAMUYECKUX U KHHETMYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHUsI, O XHMHUYECKOM DPABHOBECHH, JHCIEPCHBIX
cucremMax, (DaKToNOrHYecKHe CBEIEHUs O CBOWCTBAX,
coCTaBe, TIOJNYYEHHHM H OE30MacHOM HCIOJIh30BAHUU
BO)KHEHIINX HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTHYECKOW MAEATEIHHOCTH YEIIOBEKa; OOIIMX
Hay4YHbIX MPUHIUIAX XHWMHYECKOTrOo IPOU3BOACTBA (Ha
mpUMepe TPOU3BOACTBA CEPHOH KHUCIOTHl, aMMHaKa,
MeTaHoJ1a, nepepaboTku He(hTH);

- YMETh TMPOBOIMTH pacyeThl M0 XUMHYECKHM (popMmynam U
YpaBHEHHMSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BaHUEM




¢u3nyeckux BeNMYMH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEILIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJTMYECTBEHHOU
CTOPOHBI: PacyeThl M0 HAXOXKAECHUIO XUMHUECKONH (hOPMYIIbI
BEIIIECTBA; pacyeThl Macchl (00bEeMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa PEAKLIMHU, €CIM OJJHO M3 MUCXOJHBIX BEILECTB JaHO
B BHUJE pacTBOpa C ONPEHEICHHOM MacCOBOM [JOJIEH
pPacTBOPEHHOI'O BELIECTBA MM JAaHO B M30BITKE (UMeeT
MIPUMECH); PacYeThl MACCOBOM MJIM OOBEMHOM /10NN BBIXOAA
IPOAYKTa peakiMK; pacueTsl TEIIOBOro 3(pdekra peaxiuid,
00BEMHBIX OTHOILIEHUH ra3oB;

- YMETb BBISBIIATh XapaKTEpPHbIC NMPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX MOHATHUH, TNPUMEHATH COOTBETCTBYIOILKE
HNOHATUS  NPU  ONMCAHUU  CTPOEHUSI U CBOWCTB
HEOPraHWYECKUX M  OpraHMYeCKMX BEUIECTB M  HUX
IPEBPALLCHUI; BBISBIIATh B3AUMOCBSA3b XUMUYECKHX

3HAHUW C TIOHATUSAMU M NPEACTABICHUSMHU  JIPYTHX
npeaMeTroB A 0ojee  OCO3HAHHOIO IMOHMMAaHUS U
OOBSICHEHUS! CYIIHOCTH MAaTepUalIbHOIO E€IUHCTBA MHPA;
UCIIOJB30BaTh  CHUCTEMHBIE XUMUYECKUE 3HAaHUA UL
OOBSICHEHUS! W TPOTHO3UPOBAHUS SBJICHHUM, HMMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- yMeTb UCHOJb30BaTh HAWMEHOBAHUS  XUMHUYECKHUX
COECIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOW U
MPUKJIAJHON XUMHUM M TPUBHAIbHBIC HAa3BAaHUS BEILECTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJlaccaM OpPraHWYeCKHX U
HEOPraHUYECKUX COEIMHEHUI; UCIOIb30BaTh XMUMHUYECKYIO
CUMBOJIMKY JUISI COCTaBJlE€HUS (OpPMYNT HEOPraHWYECKHX
BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX M  CKEJEeTHbIX) (OpMyT OpraHMYECKUX
BEIIECTB; COCTABJIATh YPABHEHMS] XUMHUYECKHX DPEaKIUil u
pacKpbIBaTh ux CYIIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN TMOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOrO OajlaHca 3THX peakluid; peakuuid HOHHOIO




oOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX M COKPALIECHHBIX
WOHHBIX YpaBHEHUM; pEakUM¥ TUAPOIU3a, PEaKUuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB
LMHKA W  QJIIOMUHUA); [OATBEPXKAATh  XapaKTEpHbIC
XUMUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
SKCIEPUMEHTAMH U 3allUCAMH YpPaBHEHUH XUMHUYECKHX
pEeaKnii;

- yMeTh  KIacCH(UIMPOBATH  HEOPraHWYECKUEe U
OpPraHMYEeCKHE  BEUIECTBA M  XUMHUYECKHE  PEAKLUH,
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHHUS W KPUTEPHUH IS
KIacCU(UKAUU  U3y4aeMbIX XUMHYECKHX OOBEKTOB;
XapaKkTePU30BaTh COCTAB U BAKHEUIIIME CBOMCTBA BEILIECTB,
NpUHALIeKAIMX K ONpPEIeJeHHbIM KjlaccaM U TIpynnam
COCIMHEHUH (IPOCTHIC BEIIECTBA, OKCHJbI, THUIPOKCHUIBI,
COJIU; YIJIEBOAOPOJbI, MPOCThIE 3(DUPBI, CIHUPTHI, (EHOIBI,
QIBJACTU/IBI, KETOHBI, KapOOHOBBIE KHUCJIOTHI, CIIOKHbBIC
3(UpBL, KUPBI, YIIEBOIbl, AMUHBI, aMUHOKHUCIOTHI, OCIKH);
NPUMEHSATH 3HAaHUS O COCTAaBE M CBOMCTBAX BEIIECTB IS
SKCIEPUMEHTAIbHOM TPOBEPKH THIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKaHUS XUMHYECKHX pPEAKUUNd U
MPOTHO3UPOBAHUSI BOBMOYKHOCTEHN UX

OCYIIECTBIICHUS,

- YMETh MOJTBEPKAaTh Ha KOHKPETHBIX MPUMEPAX XaApPAKTEp
3aBUCHMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpPraHUYeCKHX
COEMHEHUI OT KPaTHOCTH M TUMAa KOBaleHTHOH cBsi3u ("o "
n "n'"), B3aMMHOIO BJIMSIHMSI aTOMOB M TpyNIl aTOMOB B
MOJIEKyJax; a TaKke OT OCOOCHHOCTeW peanu3aluu
Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUS PEAKITUH;

- YMETh XapaKTEepPU30BaATh JJIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM ¥ BO30Y)XJICHHOM COCTOSSHUHM) W HOHOB
XUMUYECKUX 3JIeMeHTOB | - 4 mepuonos Ilepuonnueckoi
cuctemsl /.. MenaeneeBa n ux BajJeHTHbIE BO3MOYKHOCTH,

HUCIIONB3YS MOHSATHA ''S", , "d-anexTpoHHBIE" OpOUTAIH
b




OHEPIr€TUYCCKHUEC  YPOBHH; OOBACHATH 3aKOHOMECPHOCTH
HW3MEHEHHS CBOMCTB XMMHYECKHUX JJIEMEHTOB U o6pa3yeMHx
MU COC,Z[I/IHCHI/Iﬁ 110 I€pruoaaM M I'pymniiam,

OK 02. Hcmonp3oBarh
COBPEMEHHBIC CPEJICTBA

MOWCKA,  aHalW3a U
HUHTEPIpETAINN
uHpopMau U
WH(POPMAIIMOHHBIC
TEXHOJIOTUU TSt
BBITTOJIHEHUS 3a1a4
npodeccHnoHATEHOM

B 065acTi IEeHHOCTH HAYYHOTO TIO3HAHMS:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKd M OOIIECTBEHHON IPaKTUKH, OCHOBAHHOIO Ha
JIMajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecCTa B OJIMKYJILTYPHOM MHUPE;

- COBEpLICHCTBOBAHHWE SI3BIKOBOM H  YUTATEIbCKOMN
KyJIbTYypbl KakK CpEICTBA B3aUMOJCHCTBUA  MEXKIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHHWE UEHHOCTHM HAYYHOM  JEeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MIPOCKTHYIO i
HCCIIEI0BATENbCKYIO JEATEIbHOCTh MHAUBUIYAIIBHO U B
Tpy1Ie;

OsgnageHue YHUBEPCAIbHBIMU
IMO3HABATEIIbHEIMU ACHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BIAJCTh HABBIKAMU TIOJYYCHHS HHPOPMALUH U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYILECTBJIATh TOWUCK, aHaldu3, CHUCTEMATHU3aUHI0 U
WHTEPIIPETAINIO HHPOPMAITUHN PA3IUYHBIX BUIOB U (POPM
MIPEJCTABIICHUS;

- CO3/1aBaTh TEKCTHl B PA3NIUYHBIX (hopMarax ¢ y4yeTom
Ha3HaueHWsT WHOpMAMU ¥ I1EJIEBOM  ayAuTOpHH,
BbIOMpass oONTUMalIbHYIO (GOpMy TMpEACTaBICHUS U
BHU3yaIu3aluu;

- OLICHHBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMaIu, ee COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-
ATUYECKUM HOpMam;
- HCIOJIb30BaTh
KOMMYHUKAIIMOHHBIX

yueOHBIMU

cpeactBa  MHGOPMALMOHHBIX U
TEXHOJIOTHI B pelIeHnn

- yMeTb IUJIJAHUPOBaTh M  BBINOJHATH XUMHYECKUUH
JKCIIEPUMEHT (IIPEeBpAILEHUSI OPTraHUYECKUX BEIIECTB MpU
HarpeBaHuM, MOJYYECHUE ITUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLUU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHarypanus OCIKOB MPH HArpeBaHUU, I[BETHBIC
peakuuu OENKOB; MPOBOAMTH PEAKIUU HOHHOTO OOMEHa,
OTPENIEATh Cpely BOJIHBIX PAacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-AaHUOHBI, Ha
KaTMOH aMMOHHS; peuiaTh 3KCIIEPUMEHTAJIbHbIC 3a7a4M I10
teMam "Metamiel" u "Hemeramibl") B COOTBETCTBUU C
paBWJIaMH TEXHUKHA OE30MACHOCTH TIIPH OOpaIICHUH C
BEIIECTBAMHU u 1a00paTOPHBIM o0opyaoBaHUEM;
MPEACTABISATh PE3YNbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopMe 3amuicu YpaBHEHHMH COOTBETCTBYIOIIMX PEAKIUN U
(hopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

- yYMeTh AaHAIM3UPOBaTh XHMMHUYECKYI0 HWH(GOpPMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopMaluu, cetb UHTEpHET u Apyrue);

- BIAJCTh OCHOBHBIMM METOJAMH HAYy4YHOTO TIO3HAHUS
BEILECTB U

XUMHUYECKUX SIBJICHUI (HabmroieHue,
SKCHEPUMEHT, MOJEIHPOBAHNUE);

- YMETh MPOBOJUTH PACUEThI N0 XUMHUYECKUM (PopMysiaMm U
YPaBHEHUSIM XUMHUYECKHX PEaKUUd C HCIOIb30BAHHUEM
(GU3UYECKUX BETWYWH, XapaKTEpHU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHBIC
yCIOBUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XUMMUYECKUE 3HAHUS JI MPUHSTHS PEIICHU B
KOHKPETHBIX  JKU3HCHHBIX  CHUTYyalUsX, CBS3aHHBIX C
BEILIECTBAMH M X MPUMEHEHUEM,;

U3MEpEHUe,




KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHH3aIMOHHBIX
3ala4 ¢ CcoONroficHHEeM TpeOOBaHWI  SPrOHOMUKH,
TEXHUKHA O0€30MacHOCTH, THTHUEHBI, PEeCcypcocOepekeHus,
MPABOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJQJETh HABBIKAMHU DACIIO3HABAHUS W  3AIIUTHI
uHpopmanuu, HH(pOpMaAITMOHHOM 0e30IacHOCTH
JUYHOCTH,

- yYMETh CaMOCTOSATEIBHO IJIAHUPOBaTh M IPOBOJIUTH
XUMHUUYECKUN SKCIIEPUMEHT (I10JIyYE€HUE U U3YUYEHHUE CBOMCTB
HEOPraHWYECKUX M OPTraHUYECKUX BEUIECTB, KaYECTBEHHbIC
peakuuu  YIJIEBOJOPOJOB  PA3IMYHBIX  KJIACCOB W
KHCIJIOPOJCOIECPKAIINX OPraHUYECKUX BEIIECTB, pELICHUE
JKCIEPUMEHTAIBHBIX 3a1a4 1o pPacro3HaBaHUIO
HEOPraHUYECKUX U OPraHMYeCKHUX BEIIECTB) C COOII0IEHUEM
npaBuia  0e30macHOro  OOpamieHus C  BEIIeCTBAMU U
1abopaTopHbIM  000pyAOBaHHEM, (OPMYIUPOBATH IIENIU
UCCIICIOBAaHMSA, TPEAOCTABIATh B  PAa3IU4HON  (hopme
pe3yNbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH MX
JIOCTOBEPHOCTH;

- YMeThb OCYIIECTBJIATh  LICJICHANPABICHHBIA  IOHMCK
XUMAYECKOH HMH(POPMAUU B Pa3IMYHBIX HMCTOYHHKAX
(HayuHas ¥ yueOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoil uH(opManuu, cetb HWHTepHEeT U HApyrue),
KPUTHYECKH AaHAU3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
nepepabarbiBaTh €€ M HCIIOJIb30BaTh B COOTBETCTBUM C
HOCTaBJIEHHON yueOHOH 3aaayeii;

- BJIAZIETh CUCTEMOW 3HAHMI O METOAAaX HAy4YHOTO MO3HAHUs
SIBJICHUH TIPUPOABI, UCIIOJIB3yEMBIX B €CTECTBEHHBIX HAyKax
u YMEHUSMH IIPUMEHSATH 9TH 3HAHUSA pu
OKCIIEPUMEHTAIBHOM  HCCIEAOBAaHWUM  BEILECTB M JJIA
OOBSICHEHUS! XMMMYECKUX SBJICHMM, HMEIOIIUX MECTO B
IPUPOAE IPAKTUYECKOW JECATENBbHOCTH 4YEJIOBEKa U B
MOBCEIHEBHOMN JKU3HH;

OK 04. DddextuHo
B3aUMOJICUCTBOBAaTL U
paboTaTh B KOJJIEKTHUBE
1 KOMaH/ge;

- TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITEIbHOCTU M
CaMOOITPEETIEHHUIO;

-OBJIQJICHHE  HaBBIKAMU  Yy4eOHO-HCCIIEe0BATENbCKOMH,
MPOEKTHOM U COLIMAIbHOM AEATEIbHOCTH;

OBnajgeHue  YHHUBEPCAIbHBIMA  KOMMYHUKATHUBHBIMH
NEUCTBUSIMU:

0) coBMeCTHasl IS TEIbHOCTD:

- yMeTh IUIAHUPOBAaTh U  BBIIOJHATH  XUMHUYECKHMI
SKCTIEPUMEHT (TMPEeBpaIeHUsT OPTAHHMYECKUX BEIIECTB IPHU
HAarpeBaHuu,

MOJy4YeHUe OSTWJIEHa W M3Y4YEHHE €ro  CBOWCTB,
Ka4eCTBEHHBIE PEAaKIUU Ha albIETUIbl, KpAXMaJl, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OEIKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OENKOB; MPOBOAWTH PEaKIMd HOHHOTO OOMEHa,
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- IOHUMaTh W HMCIOJB30BaTh MPEHMYIIECTBA KOMaHIHOMN
Y MHIUBHUIYaJIbHOW PabOTHI;

- TpUHUMATh II€JIM  COBMECTHOH  JI€ATEIHLHOCTH,
OpPraHW30BBIBATh M KOOPJAMHHUPOBATH JEHCTBUS IO €€
JIOCTVDKCHHIO: COCTABIIAThH IIJIaH JICHCTBHM, PacIpeeisTh
poIM C yYETOM MHEHUW YyYaCTHHKOB OOCYXKIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh U BBINONHITH PAaOOTy B YCIOBHSX
peaNbHOr0,  BHUPTYaJIbHOTO M KOMOWHHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYUIECTBIIAATH MO3UTUBHOE CTPATETHUECKOE MOBEICHUE
B Pa3IMYHBIX CHUTYyallUsAX, HPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OsgnajgcHue VHHUBEPCATHHBIMU PETYISITHBHBIMU
NENCTBUSIMU:

T') IPUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI JPYTHX JOJEH MpHu
aHaAJIN3E PE3YJIbTATOB JICATEIIHHOCTH;

- MPU3HaBaTh CBOE MPaBO U TMPaBO JAPYTUX IJojed Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JIPYTOro 4e0BeKa;

ONpeNeNIATh Cpelly BOJHBIX PpAacTBOPOB, KadeCTBEHHbIE
peakuu Ha cyinbdar-, KapOOHAT- M XJIOPHUA-aHHOHBI, Ha
KaTHOH aMMOHMSI; pelaTh SKCIEpUMEHTAbHbIE 3aJau 110
temam "Metamnsl" u "Hemeramibl") B COOTBETCTBHM C
IpaBWIAMU TEXHUKM O€30IIaCHOCTM HpU OOpalleHuu ¢
BEIIECTBAMHU u 71a00paTOPHBIM 000pyZI0BaHUEM;
NPEACTaBIATh PEe3yJbTaTbl XMMHYECKOTO 3KCIIEPHUMEHTa B
(dbopMe 3ammcu YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUU U
(opMyIMpOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO IUTAHUPOBaTh W MPOBOJIUTH
XUMHUYECKUH SKCIIEPUMEHT (IIOJIy4YeHUe U U3y4eHHUEe CBOWCTB
HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB, Ka4eCTBEHHBIE
peakuuyd  yIJIEBOAOPOAOB  Pa3jIMYHbIX  KJIACCOB U
KHCJIOPOJICO/IEPIKAINX OPTraHMYECKMX BEIIECTB, PELICHUE
9KCHEPUMEHTATbHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB) C COONIIOICHUEM
npaBwi1 Oe3omacHoro oOpalleHuss C BelleCTBaMU U
1a00paToOpHEIM  000pyAOBaHHEM, (OPMYIUPOBATH  IIENIN
UCCIIeIOBaHMs, TPEAOCTaBIATh B  PAa3IM4YHOM  (opme
pe3yIabTaThl SKCIIEPHUMEHTA, AaHATM3UPOBATh U OI[CHUBAThH UX
JIOCTOBEPHOCTb;

OK 07. CoxelicTBOBaTH

COXpaHEHHIO
OKpy)XamIlei  cpeaspl,
pecypcocOepekeHHnIo,
NPUMEHSTh 3HaHUA 00
W3MCHCHHUU KIIUMaTa,
MIPUHIIUITEI OEPEekKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYAITHBIX

B o6nacTu 5K010rn4eckoro BOCHUTAHUA:
- c(hOpMHpPOBAHHOCTb  3KOJOTMYECKOM  KYJIBbTYpBHI,

IIOHUMaHue BIIMSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHOMN
Cpensl, OCO3HaHUE r1o0aIbHOTO Xapakrepa

9KOJIOTHYECKUX MPooIIem;

- IUIAaHMPOBAaHME M  OCYLIECTBIIEHHWE [JEHCTBUH B
OKpYKalIllel cpeJe Ha OCHOBE 3HAHUA  Leneu
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBHUM, NPHUHOCAIIUX Bpex
OKPYXKarolleH CpeJie;

- chopMupoBaTh  NpPEACTABICHHUA: O  XMUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAyYHOW KapTHHBI MHpA, POJIU
XMMUU B TO3HAHUU SIBJICHUH NPHUPOIBI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (HYHKIUOHAIBHOU
I'PaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHus] MPaKTHYeCKUX
3aad M DKOJOTUYECKH OOOCHOBAaHHOTO OTHONICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CpeE;

- YMETb co0nroaaTh IpaBuIIa HKOJIOTUYECKU
1[e1Ieco00pa3HOro  MOBEJACHHUS B OBITY M TPYIOBOH
NEeSTEIbHOCTH B LEISX COXPAaHEHUS CBOETr0 3/I0pOBbS H
OKpY)Kalollleld NPUPOJHON CpeAbl; YYUTHIBATh ONACHOCTh
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CUTyallMsX,

- yMeHHUe MIPOTHO3UPOBATH HeOIaronpusITHhIC
DKOJIOTHYCCKHUE MOCJEICTBUS MpeANPUHUMAEMbBIX
JIEUCTBUI, IPEIOTBPALIATh HX;

- paclIMpeHuEe OmbITa ACATEIBHOCTH 3KOJIOTHYECKOMN
HaIpaBJICHHOCTH;

- OBJIAJICHUE HaBbIKaMHU Y4eOHO-HCCIEI0BATEIBCKOM,
MIPOCKTHOM M COIMATIBLHOM eI TEIIbHOCTH;

BO3JICHCTBHS HAa JKMBBIE OpPraHU3MbI  OIPEIEICHHBIX
BEILIECTB, TOHUMAasi CMBICI TIOKa3aTelis MpeaesibHON
JIOITYCTUMOM

KOHIICHTPALINH;

- YMETh NPOTHO3WPOBATh, AHAIM3UPOBATh M OIICHUBATH C
MO3UIUA  DKOJIOTMYECKOM  OE30IMacHOCTH  IOCIEACTBHUS
OBITOBOH ¥ TIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH ¢ TepepadOTKOM  BEIIECTB; HCIOJIb30BaTh
MOJIYYCHHBIC 3HAHUS JJIS MPUHATHS TPAMOTHBIX pEIICHUN
po0JIeM B CUTYAIIUSIX, CBI3aHHBIX C XUMHUECH;

- YMETh OCO3HaBaTh OMACHOCTb BO3JICHCTBUS Ha >KHUBBIC
OpraHU3Mbl OIPEICICHHBIX BEIIECTB, IMOHUMAs CMBICI
noKasaTtensi TpPeesbHON JOMyCTUMON KOHIEHTpaluu, U
MOSICHATh Ha TMpUMEpax CIOCOObl  YMEHBIICHUS U
MPEIOTBPAICHUS MX BPEIHOTO BO3JEHCTBHUS HAa OPTraHHU3M
yeJIoBeKa.
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2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA30OBATEJBHOM JUCIHUILIUHBI
«XHUMMUSA»
2.1. O0beM qUCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Bup yyeOHoii paboThI O6beM B ak. yacax
O0bem 00pa3oBaTeIbHON NPOrPaMMbl T CHHUILIHHBI 72
B T.4.

OcCHOBHOE coJIep:KaHue 70
B T.4..

TEOPETUYECKOE 00yUeHUE 44
MIPAKTUYCCKHUE 3aHATUS 26
IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE co/lep:KaHue (colepKaHue 9
NMPUKJIATHOTO0 MOJYJIA)

BT. Y..

TEOPETUYECKOE 00yUeHUE 2
MPAKTUYCCKHUE 3aHSATHSI -
WHIUBUIYTBHBIN TIPOCKT HET
KOHCYJIbTaIlH -
[TpomexyTouHas arTecTanus BO BTOPOM cemecTpe B (hopme

mudepeHIMPOBaHHBIN 3a4eT
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2.2. TemaTuyeckuil 1J1aH U COAEPKaHUE TUCITUTIIMHBI

HaumenoBanue pa3feinoB u TeM Coneprxanue yueOHOTo MaTepuana(0CHOBHOE U PO eCCHOHATHHO- O6bem | Dopmupyem
OPUEHTUPOBAHHOE) U MPAKTUYECKUE 3aHATUS, IPUKIIAHON MOYJIb aK.qaco | ble
B KOMIIETEHIIH
u
1 2 3 4
OcHOBHOE CcOJIep)KaHNE 70
Paznenl.OcHOBBI CTpOEHUS BEIIECTBA 8
Tema 1.1.Ctpoenu atoMoB | OCHOBHOE COJIepyKaHHE 4 OK 01
XMMHYECKHX DJIEMEHTOB U nIpupoza | Teopernyeckoe oOy4YeHue 2
XUMHYECKOHU CBSA3U CoBpeMeHHass MOJENIb CTPOCHMSI aTroMa. OJIEKTPOHHAas KOH(Urypanus aroma. 2
Knaccudukamyss XUMHYECKHX IJIEMEHTOB (s-, P-, d-amemeHtsl). BaneHTHbIC
ANEKTPOHBI.  BajleHTHOCTh.  DNEeKTpoHHass  NpUpoAa  XMMHYECKOH  CBSI3M.
DNeKTPOOTPULIATENBHOCTb.
KoBaneHntHast cBsI3b, €€ pa3HOBUJHOCTU M MEXaHU3Mbl oOpa3oBaHMs (OOMEHHBIN U
JIOHOPHO-aKUEeNTOpHbIH). MoHHas cBs3b. Mertannuyeckas cBsi3b. BomopoHas cBs3b.
MexMOJIEKYIISIpPHBIE B3AUMOAECHCTBUS.
M30TONBI, OCHOBHOE U BO30YXJIEHHOE COCTOSHHE aToMa, TMOpUAN3alus aTOMHBIX
opowuranei.
[IpakTnueckue 3aHATHS 2
IIpakTnueckas padora Ne 1. PemieHue mpakTUyecKuX 3a/JaHUN Ha COCTaBJICHUE 2
3JIEKTPOHHO-TpadpuuecKkux Hopmy 371eMeHTOB 1—4 nepuoaos.
Tema 1.2. [lepuoanueckuii 3akoH U | OCHOBHOE COJIEpKaHUE 4 OK 01
tabnuua J[.1. Menneneena Teopernueckoe oOyueHue 2 OK 02

[Iepuonnueckas cucreMa xumudeckux snemeHToB [[.M. MenneneeBa. dusnueckui
cmbica Ilepuonnueckoro 3akona JI.M. MenpaeneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB B
COOTBETCTBUHU C MOJOKEHUEM XHMHUYECKOrO 3jieMeHTa B llepmoamyeckoil cucreme.
MupoBo33peHueckoe M HayyHoe 3HaueHue Ilepuommueckoro 3akona J[.U.
MenpeneeBa. Ilpornoser J[.M. MengeneeBa. OTKpPBITUE HOBBIX XHUMHUYECKHUX
3JIEMEHTOB.
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HpaKTH‘lGCKI/IC 3aHATUA

IIpakTuuyeckass padora Ne 2. Pemenue  npakTUKO-OPHEHTHPOBAHHBIX
TEOPETUYECKUX  3aJaHUM  HAa  XapaKkTEepU3alUUIl0  XMMHUYECKUX  IJIEMEHTOB
«Metamuinyeckue / HEMETAJUIMYECKHE CBOWCTBA, AIIEKTPOOTPHLATEIILHOCT H
CPOACTBO K JIEKTPOHY

XUMHUYECKUX DJIEMEHTOB B COOTBETCTBHE C HX DJJIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHHEM B NEPUOJMYECKOM CHUCTEME XMMHMYECKHX dyeMeHToB  JI.W.
Menaeneesay.

Paznen 2. XumMuueckue peakiuu

Tema 2.1. Tumel XUMHYECKHAX
peakiuii

OcCHOBHOE coJiepKaHNe

TeOpeTI/I‘leCKOG O6y‘IeHI/Ie

Knaccudukanus u TUOBl XMUMHYECKUX pPEAKIUH C y4aCTHEM HEOPraHUYECKUX
BCIICCTB. KOJII/I‘-IGCTBCHHI)IG OTHOIICHHUSA B XHWMHH. OCHOBHI)IC KOJIMYCCTBCHHBIC
3aKOHBl B XMMHUHU W pacueThl MO YPaBHEHHSIM XHMHUYECKHUX peakiuil. Moib Kak
eAMHUIA KOJIMYeCTBa BeliecTBa. MosipHasi macca.

3aKOHBI COXPAHEHHUSI MAacChl M PHEPTUU. 3aKOH ABoraapo. MosIpHBIE 00bEM Ta3oB.
OTHOCHUTENbHAS IIIOTHOCTD Ta30B.

Peakuuu komIuiekcooOpa3oBaHUSI C y4yacTHEM HEOPraHMYEeCKHX BeIIecTB (Ha
MIPUMeEpPE THIPOKCOKOMIUICKCOB ITMHKA M AJTFOMUHUS).

NN O

HpaKTI/I‘leCKI/IC 3aHATUA

IpakTnuyeckass padora Ne 3. CocraBieHue ypaBHEHHH peaKIHUi COCTUHEHUS,
pas3NoXeHus, 3aMeleHns, OOMeHa. YpaBHEHMs PeakIMid TOpeHusi, HOHHOro 0OMeHa,
OKHCIICHUS-BOCCTAHOBJICHHUS.

Pacyer KoIMUECTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BELIECTB U NMPOIYKTOB PEAKIUH.
Pacuer KOIMYeCTBEHHBIX XapPaKTCPUCTHUK NPOAYKTA pCAKIIMU COCANHCHUA, €CIIU OJHO
U3 BEUIECTB JAHO B M30BITKE W/WIM COJEpPXKHUT IpumecH. Pacduer maccoBoil uim
00BEMHOI A0JIM  BbIXOAa IPOAYKTa pPEaKuuu COCAMHCHUA OT TCOPCTHYCCKU
BO3MOXHOro. Pacdyer o00beMHBIX OTHOIIEHMH Ta30B. Pacuer wmaccel (00beM,
KOJINYECTBO BEIIECTBA) MPOAYKTA PEAKLMHU, €CIM OJHO M3 BEIIECTB JaHO B BUJE
pacTBopa ¢ ONPEEIEHHON MacCOBOM J10JIEH paCTBOPEHHOT'O BEIIECTBA.

N

OK 01

IIpakTnyeckas padora Ne 4. YpaBHeHUs OKUCIEHUS-BOCCTaHOBIEHHS. CTeneHb
okucieHnsa. OKHUCINUTENb W BOCCTAHOBUTENb. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peakuuu B TPUPOJE, NPOU3BOJACTBEHHBIX INPOLECCAX M IKU3HEAEATEIbHOCTH
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opranu3MoB. OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAN cpebl. CocTaBIeHUE U
YpaBHHUBAHUC OKUCIIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ MCTOIOM JSJICKTPOHHOI'O
Oananca. TUNMMYHBIE HEOPTAHWYCCKHE OKHCIMTEIH M BOCCTAHOBHTEIH. DIIEKTPOIIH3
pPacTBOPOB M PACILIABOB COJICH.

Tema 2.2. Dnekrponutuueckas | OCHOBHOE COJIepyKaHUE 4 OK 01
JIUCCOLMANUS 1 HOHHBIIA 00MeEH Teopernueckoe oOyueHue 2

Teopus anekrponuTuueckoit quccounanuu. Peakiinun nonHoro oomena. CocraBieHue 2

peakiuii HOHHOTO OOMEHa MyTeM COCTABJICHUS UX MOJHBIX M COKPAIIEHHBIX MOHHBIX

YpaBHEHUM.

I'maponns coneil. 3HayeHHe THAPOJIM3Aa B OMOJOTMYECKUX OOMEHHBIX IPOIIECCAX.

[IpumeneHue ruipoau3a B IPOMBIIIICHHOCTH.

[IpakTueckue 3aHsATHS 2

IIpakTnueckas padora Ne 5. «Peakuuu rugpoiausza. 2

HccnenoBanue cpeasl pacTBOPOB COJE€H, OOpa30BaHHBIX CUIBHBIMU U CIaOBIMHU

NPOTOJMTAMH, W HX pEaKIWid C pacTBOpaMH MIEJOYd M KapOOHaTa HaTpHs.

CocTaBiieHHe peaKIil THAPOIIN3a COJICH.
Pa3nen 3. CtpoeHue u cBOMCTBAa HEOPraHUYECKUX BELIECTB 14
Tema 3.1. Knaccudukanus, | OcHOBHOE coJiepyKaHNe 4 OK 01
HOMEHKJIaTypa u crpoenue | Teopernueckoe oOyueHue 2 OK 02
HEOPraHMYCCKUX BEIICCTB [IpenmMer HeopraHM4eckod XUMHUHU. B3anMMOCBSI3b HEOPraHMYECKHX BEIECTB. 2

Knaccudpukanus Heoprannyeckux BemniecTB. IIpocTele M ClIOXKHBIE BEIIECTBA.
OCHOBHBIE KJAacChl CJOXHBIX BeHIECTB (OKCUABI, THAPOKCH]IBI, KUCIOTHI, COJIN).
HomeHnkiiarypa u Ha3BaHHE HEOPraHMYECKUX BEIIECTB MCXOAS M3 UX XUMHUYECKON
(bopMysbl WM COCTABICHHE XUMHUYECKOW (OPMYINbI UCXOJs U3 Ha3BaHMs BEIECTBA
10 MEXYHApPOIHON WM TPUBHAIIBHON HOMEHKJIATYpE.

Me:xmonekyispHble B3anMoaencTBud. Kpucramioruaparsl. ArperaTHble COCTOSIHUS
BeulectBa. Kpucramnmyeckue u amopduble BemiecTBa. THUMBI KPUCTAJUIMUECKUX
pelmeTok (aToMHasi, MOJIEKYJspHas, HWOHHAas, MeTauIndyeckas). 3aBHCUMOCThb
(¢bu3NyecKux CBOWCTB BelIECTBa OT THUIA KPHUCTAUIMYECKOW pemeTku. [IpuunHbl
MHOTr000pa3usi BEeLEeCTB.

CoBpeMeHHbIE MpPEJCTaBICHUSI O CTPOCHUHM TBEPAbIX, JKUIKUX U Ta3000pa3HbIX
BenlecTB. JKuakne KpucTamubl.
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HpaKTH‘lGCKI/IC 3aHATUA

IIpakTnuyeckas padora Ne 6. Pemenue 3agay Ha pacueT MacCOBOM JOJIM (Macchl) 2

XUMHUYECKOT'0 3JIeMEHTa (COeIMHEHUs1) B MOJIEKyJie (cMecH).
Tema 3.2. ®usuko-xumuueckue | OCHOBHOE COJEpKAHUE 8 OK 01
CBOICTBa Heopranudeckux | Teopernyeckoe o0yuyeHue 6 OK 02
BEILIECTB Metamnel. O0mue Qu3uveckrue W XUMHUYECKHE CBOWCTBA MeTauioB. CrocoObl 2

MoJIydeHusl. 3HaUYE€HUE METAJUIOB U HEMETA/NIOB B MPHUPOJAE U KU3HEIEATEIbHOCTH

yeyioBeKka M opraHu3moB. Kopposus MeramioB: BUIbl KOPPO3UHU, CHOCOOBI 3aIIUTHI

METAJIJIOB OT KOPPO3HH.

Hemeramner. O0mue ¢u3nyecKkue U XUMUYECKHE CBOMCTBA HEMETAUIOB. THUITUYHBIC 2

cBoiictBa metamuioB [Y— YII rpynn. Knaccudukaius u HOMEHKIaTypa COSIUHEHHMA

HeMmeTaJ10B. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHX BELIECTB (OKCHIOB, 2

THJIPOKCU/IOB, KHUCIOT, COJIEW W Jp.). 3aKOHOMEPHOCTHM B M3MEHEHMHM CBOMICTB

MIPOCTHIX BEIIECTB, BOJAOPOIHBIX COSAMHEHUMN, BBICITUX OKCUIOB U THIIPOKCHJIOB.

[IpakTueckue 3aHsATHS 2

IIpakTnyeckas padora Ne 7 «CBolicTBa METAJIJIOB U HEMETAILJIOBY. 2

HccnenoBanne (U3MYECKHMX M XUMHYECKHX CBOWCTB METAJUIOB M HEMETAJUIOB.

Pemenne »skcnepuMEHTaNbHBIX 337a4 1O CBOMCTBAM XHWMHMUYECKHMM CBOWCTBaM

METAJIJIOB, 10 PaCO3HABAHUIO U MOJTYYEHHUIO COEAMHEHUH METAJIJIOB M HEMETAJIJIOB.
Tema 3.3. [TpouzBoacTBo | OCHOBHOE CO/IEpKAHUE 2 OK 01
HEOPTraHMYECKHX BEIECTB. | TeopeTHuecKoe 0OyUeHHE 2 OK 02
3HauYeHUE ¥ IPUMEHEHME B OBITY U | OOlIME MNPEACTABIEHUS O MPOMBIIUIEHHBIX CIIOCO0AaX IONYYEHHs XUMHYECKHX 2
Ha MpOU3BOJICTBE BEIIECTB (Ha MpuMepe MPOU3BOJICTBA aMMHaKa, CEPHOM KUCIIOTHI).

UYepnas u 1BeTHass Mertautyprus. llpakThuyeckoe NpPUMEHEHHE 3JIEKTpOJIn3a Ul

MOJIYYEHHUSI LIEJOYHBIX, HIEJIOYHO3EMEIbHBIX METAJIOB M antoMuHus. CTEKIO u

CHJIMKaTHAsl IPOMBIIIJIEHHOCTb.

[Tpobiema 0TX0/10B ¥ TOOOYHBIX TPOJAYKTOB.

[IpakTueckue 3aHsATUS 2
Pa3nen 4. CtpoeHue U CBOMCTBA OPraHNYECKUX BELIECTB 24
Tema 4.1. Knaccudukanus, | OcHOBHOE coziep kaHne 6 OK 01
CTPOECHHE u HOMEHKarypa | Teoperuueckoe oOydeHue 4
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OpPraHn4€CKuUX BEIICCTB

[Ipeamer oprannueckoil xumun. B3anMocCBsI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB.

XHUMHUYECKOE CTPOCHUE KaK MOPSAIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO UX
BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUECKOIO CTPOCHUS OPraHUYECKUX
coequHennii A.M. bBytiepoBa. VYriepoaHbIii CKEIET OpPraHUYECKON MOJICKYJIbI.
MonekynsipHble W CTPYKTypHBIE (pa3BEpHYTBHIE, COKpAIIECHHbBIE) XUMUYECKUE
¢dbopMyIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOCHHSI MOJIEKYIL.
W3omepust U u3oMmepbl (CTpYyKTypHasi, IeOMeTpuuYecKas (LHUC-TPaHC-U30MEPHUS).
KpatHocTh XMUMU4ECKOH CBS3H.

[Tonarue o ¢yHKUMOHANBHOW Tpynme. [IpuHIMIIBI KIaccu(UKAUN OPraHUYECKUX
CoeMHEHUI. MexayHapogHas HOMEHKJIAaTypa U IPUHLUIBI HOMEHKJIATYpbI
OPraHN4YeCKUX COCTMHECHUMU.

HpaKTI/IquKI/IC 3aHATUA

Ipaktuueckass padora Ne 8. HowmeHknarypa OpraHWYECKHX COCTUHEHUI
OTACNBHBIX  KJaccoB  (HACHILICHHBIC, HEHACBHIIICHHBIE W  apOMaTHYecKue
YTJIE€BOAOPOABI, CIIUPTHI, PEHOBI, aJIbAETUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBieHHE TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYyJ OpraHMYECKHUX
BCIICCTB OTACJIBHBIX KJIACCOB, MCIIONB3Yysd HMX HA3BaHHA 110 CHUCTEMAaTHYECKOM
HOMeHKJIaType. Pacuersl mpocteiitneii GopMynbl OpraHM4ecKOi MOJIEKYJIbI, UCXOJIS
W3 DJIEMEHTHOTO cocTana (B %).

Tema 4.2. CBolicTBa OpraHM4ECKUX
COECIMHEHUN

OcHOBHOE cofepKaHue

14

Teopernueckoe o0ydueHue

10

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENbHBIX KIJIACCOB
(ocoOeHHOCTH KJIacCU(UKALUKM U HOMEHKJIATYphl BHYTPU Kjacca; FOMOJIOTHYECKHUM
psan u obmas ¢opmyna; uzomMepus; pU3NUECKUE CBOMCTBA; XMMHUYECKHE CBOWCTBA;
CIOCOOBI MOJTYYEHHUS):

— MpeneabHbIe YIIIeBOAOPObl. 'opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHUKOB
TeIla B TPOMBIIUIEHHOCTH W ObITy. CBOMCTBa NPUPOAHBIX YIJIEBOAOPOAOB,
HaXO0XJIEHHE B IPHUPOJIe U IPUMEHEHHNE aJTKaHOB;

— HCHOPCACIBHBIC U APpOMATHYCCKUC YIJIICBOAOPOABI. HOJ'II/IMCpI/BaLII/I}I OTHUJICHA KakK
OCHOBHOC HAITIpPaBJICHUEC €r0 HCIIOJIL30BaHU. FopeHHe allCTHJICHA KaK HCTOYHUK
BBICOKOTCMIICPATYPHOT'O IIJIAMCHU IAJI CBAPKU U PE3KU MCTAJIJIOB,

— KHCJIOPOJICOJIEpXKAIME COETUHEHUs] (CIHUPTBI M MPOCThIe APUPHI, (EHOJIBI,

OK 01
OK 02
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aNbJCTUIBI U KETOHBI, KAPOOHOBBIE KHUCJIOTHI U MX Ipou3BoAHbIC). [IpakTHdeckoe
MPUMEHEHHUE STWICHIJIMKONS, ThuiepuHa, (enona. [Ipumenenue Qopmanbaeruna,
areTanbAeTu/a, YKCYCHOM KUCIOTHl. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Moromiye CBOMCTBA MbIIA;

— a3zoTcoacpKaue COCAMHCHUA (aMI/IHBI H aMHMHOKHUCJIOTHI, 6eJ'IKI/I).

Knaccudpukanus u 0coOOEHHOCTH OpPraHWYECKUX peakiuid. PeakinnoHHBIE HEHTPEHIL.
Panukansl. [lepBoHavyasibHblE MOHATHS O TUNAX M MEXaHMW3MaX OPraHUYECKUX
peaKuuid.

HpaKTH‘lGCKI/IC 3aHATUA

IIpakTuyeckass padora Ne 9.:Pemenue memnodek NMpeBpanicHUd HA TCHETUYCCKYIO
CBA3b MEX]Y KJIacCAMU OpPraHUYECKHX COEIMHEHHUA C COCTaBICHUEM Ha3BAHMI
OpPraHUYECKUX COCIMHEHMM 110 TPUBUAIBHON WIM MEKIYHAPOJHON CUCTEMATUYECKON
HOMEHKJIaType. PenieHue pacyeTHbIX 3ajady IO YPAaBHEHUSM PEAKUUNA C ydacTHEM
OpPraHUYECKUX BELIECTB.

N

IIpakTnueckas padora Ne 10. «IlonydyeHne MeTaHa W H3y4y€HUE €rO CBOWCTB
(ropeHue, OT-HOLIEHHME K OpPOMHOM BOJE U pPACTBOPY IepMaHraHatra Kajus),
HOMEHKJIATypa aJIKaHOB»

Tema 4.3. Oprannueckue BelecTBa
B JKU3HENEATEIBHOCTH YEJIOBEKA.
IIpon3BoacTBO M IIPUMEHEHHE
OpPraHUYECKUX BELIECTB B
MIPOMBIIITIEHHOCTH

OcCHOBHOE coJiepKaHNe

N

TeopeTI/mecxoe 06yquI/Ie

S

buooprannueckue coenunenus. [Ipumenenue u Ouosiornyeckas pojib YriI€BOJOB.
OxuciieHue yrieBoJI0B — MCTOYHMK OHEPrMM >KHUBBIX OpraHusmoB. O6sacTtu
MPUMEHEHUsT aMUHOKHCIOT. [IpeBpamienust OenkoB MUK B OpraHHU3Me.
buonornueckue ¢yHkuun OenkoB. buonornyeckue ¢QyHkuuu kupoB.  Poib
OpPraHMYECKON XMMUU B pEUIEHUH NMPOoOJIeM MUIIEBOM 0€3011aCHOCTH.

HyxnenHoBble KHCIOTBI: cocTaB M crpoeHue. CrtpoeHue HykineoTuaoB. Cocras
HykinenHoBbix  kucinotr  ([AHK, PHK). Ponp  HyKkIeMHOBBIX  KHUCIOT B
KU3ZHENEATEIIbHOCTU OPraHU3MOB.

N

ITpon3BOACTBO OpraHMYECKUX BELIECTB: IPOU3BOACTBO METaHOJNA, MepepadboTKa
HepTu. [TonuaTHIIeH KaK KPYMHOTOHHAXXHBIA MPOTYKT XMMHUYECKOTO MPOU3BOJICTBA.
IIpumeHenue stunena. [Ipon3BoaCTBO U IPUMEHEHUE KaydyKa U PE3UHBI.

CuHTEeTHYECKHE M MCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, cBOMCTBA. [IpakTHueckoe
UCIOJIb30BaHNE BOJOKOH. CHHTETHUYECKHE IUIEHKH: H30JIALMsS A  IPOBOJOB,

OK 01
OK 02
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MeMOpaHbl Uil OIPECHEHUsI BOJIbI, 3aIlUTHBIE MJICHKH AJIi aBTOMOOMJICH, MIacThIpH,
XUpPYpPru4yeckue MoBs3KH. HOBbIe TEXHONOTMM JalbHEHIIEr0 COBEPIIEHCTBOBAHUS
MOJIMMEPHBIX MaTEPUAJIOB.

Ponb opraHndeckoil XUMUHM B PEIICHUH MPOOJIEM PHEPreTHUECKOi 0e301macHOCTH, B
pPa3sBUTHM MEIUIMHBI, CO3JaHUU HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHUKOB 3HEPIUU
(ayIbTepHATHBHBIC HUCTOYHUKU SHEPTUH).

Pa3nen 5. Kunetnueckue u TepMoAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX peaklui 6
Tema 5.1. Kunernueckue | OCHOBHOE coJepKaHUE 4 OK 01
3aKOHOMEPHOCTH nporekanus | Teopernuyeckoe o0yuyeHue 2 OK 02
XUMHYECKUX PEaKIUi Xumudeckue peaknud. Kiaccupukanus XUMHYECKHX peakiuii: 1o (a3zoBomMy 2

coctaBy (FOMOT€HHBIE M TE€TepOTeHHBbIE), IO UCIOJIb30BAHUIO KaTalu3aTopa

(KaTaTUTUYECKHE U HEKATATUTUICCKUE).

CkopocTh peakllud, €€ 3aBHCHUMOCTh OT Ppa3IM4YHBIX (DAKTOPOB: MPUPOIBI

pearupyromux BEIIECTB, KOHIEHTPAIMH PEarupyrolluX BEIIECTB, TEMIEpaTypbl

(npaBmno  Bant-I'odda), mmomanu peakiMOHHOW  TOBEPXHOCTH, HAJTUYHSA

Karanusaropa. Posb KaTanm3aTopoB B IPUPOIE U MPOMBIIUICHHOM ITPOU3BOJICTBE.

DHeprus akTHBAIMU. AKTUBUPOBaHHBIM Komruieke. Karanuzaropsl u karanus. Poinb

KaTaJIN3aTOPOB B IPUPOJIE U MPOMBIIIJICHHOM ITPOU3BOJICTBE.

[TpakTuueckue 3aHATHS 2

IIpakTnueckass padora Nell. VM3ydeHue 3aBHCHMOCTH CKOPOCTH XMMHUYECKOMH 2

peaKIyy OT KOHIIEHTPAIIUN PEarupyroIInuX BEIIECTB U TEMIIEPATYPHI.
Tema 5.2. Tepmomunamuueckue | OCHOBHOE COEpKaHUE 2 OK 01
3aKOHOMEPHOCTHU TPOTEKAHHS [ OK 02

€opeTHIecKoe o0yueHue 2
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xumuueckux peakuuid. PauoBecue | Kiaccupukanus XMMHYECKUX PEaKIHii: 10 TerioBoMy 3P QeKTy (IK30TepMUUYECKUE, 2
XUMHUYECKHUX PEaKIH SHIOTEPMHUYECKHE), 10 oOparuMoctu (oOpatumble W HeoOpaTumsble). TemoBbie
addexThl XuMuyeckux peakiuil. Tepmoxumuueckue ypaBHeHHS. OOpaTUMOCTh
peakuuii. XUMHUYECKOE PaBHOBECHE M €0 CMELICHHE I0J JEHCTBHEM pa3iIMYHbIX
(GakTopoB (KOHLIEHTpallUs pearecHTOB WJIM NPOAYKTOB pEaklud, JIaBJICHHE,
TEMIEparypa) AJdsi CO3JaHUSl ONTUMAJbHBIX YCIOBHH IPOTEKAHUS XMMHUYECKHUX
MIPOLIECCOB.
[Tonsarue 06 sHTampnMK U SHTpOnUH. DHeprus [ nd6ca. 3akon I'ecca u cieacTBus us3
Hero. Ponb cMmenienusi paBHOBecHus B TeXHoOJIOTWYeckux mpoueccax. [Ipunnun Jle
[aTtense. Baustane paznuuHbiX (PaKTOPOB HA M3MEHEHHE PABHOBECHS XMMHUYECKHUX
peakuuii.
Paznen 6. JlucniepcHbie CUCTEMBI 4
Tema 6.1. JucniepcHbie cuctembl U | OCHOBHOE COJIEpKAHUE 2 OK 01
(aKTOpPHI MX YCTONYUBOCTH Teopernueckoe oOyueHne 2 OK 02
JHucnepcusie cuctembl. Komouasie cuctembl. VICTUHHBIE pacTBOPHI. 2 OK 07
PactBopenne  kak  ¢usumko-xumuueckuii  mpomecc.  PactBopel.  CriocoOb1
MPUTOTOBIIEHUST pacTBopoB. PacTBopumocTh. MaccoBas 107 pPacTBOPEHHOTO
BeulecTBa. [IpenenbHO H0MycTHMbIE KOHLIEHTPALUMU U UX UCIOJb30BaHUE B OIICHKE
HKOJIOTUYECKOM 6€30MacHOCTH.
Knaccupukauusa aucnepcHblx cucreM 1o coctaBy. CTpoeHue U (akTOpbl
YCTOMYMBOCTH AMCIIEPCHBIX CHCTEM. Pacro3HaBaHME MCTHHHBIX pacTBOpPOB,
KOJUIOM/IHBIX PAacTBOpOB M TrpyOoaucrepcHblx cucteM. CTpoeHHe MMIIEIUIBI.
PaccenBanne cBeta mnpM MPOXOKIEHUM CBETOBOTO IIydyKa 4Yepe3 ONTHYECKU
HEeOAHOPOAHYIO cpeny (dddexra Tungams).
Tema 6.2. UccnenoBanue cBoilcTB | OCHOBHOE COJIEpKAHUE 2 OK 01
IUCIIEPCHBIX  cucTeM Uil uX | [IpakThyeckue 3aHATHS 2 OK 02
UIEHTHUKAHH IIpakTnueckass padora Nel?. «McciaenoBanue TUCHEPCHBIX CUCTEM). 2
[IpurotoBneHne W U3y4YE€HHE CBOMCTB JUCHEPCHBIX CHUCTEM pa3HBIX BHJOB:
CYCIIEH3MH, AMYJIbCUM, KOJUIOMIHOIO pacTBopa. CpaBHEHHE CBOWMCTB HCTHUHHBIX U
KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3JIMYUN MEXKY HUMHU.
Paznen 7. KauecTBeHHbIE peakiiiy 00HApYKEHHUs] HEOPIraHWYECKUX M OPraHUYeCKHX BEIECTB 4
Tema 7.1. O6napyxeHue \ OcCHOBHOE coJiep KaHNe 2 OK 01
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HEOPraHWYeCKNX  KaTHOHOB U | TeopeTmueckoe oOydeHHE 2 OK 02
aHUOHOB KauecTBeHHBIE ~ XMMHMYECKHE  pEaKLUU, XapakTepHble s OOHApyKEHUs 2
HEOpPraHMYECKUX BEUIeCTB (KaTHOHOB U aHMOHOB). CocTaBlieHUE ypaBHEHUHN peakiuil
oOHapyKeHHsI KaTHOHOB [-VI rpymnm v aHHOHOB, B T.4. B MOJEKYJIAPHONH U MOHHOM
dhopmax.
Peakiium  oOHapyXeHHMS HEOPraHWYECKMX BEIIECTB B  pEAlbHBIX OO0BEKTaX
OKpYKaroIlllen CpeJibl.
Tema 7.2. O6Hapyx)eHue OcHOBHOE CcOJIep>KaHNe 2 OK 01
OpraHUYecKHX BElIECTB IpakTHYecKHe 3aHATHS 2 OK 02
OTZECJIBbHBIX KJIACCOB C IIpakTuyeckas padora Nel3. KauecTBeHHbIE XMMHUYECKHE PEAKIMH, XapaKTEPHBIC 2
HCII0JIb30BAHUEM Ka4eCTBCHHBIX Ui oOHapyKeHHsl OTAEIbHBIX KIIACCOB OpPraHMYECKHX COCAMHEHUI: (EHOIIOB,
peakuuii aNbJETUI0B, KpaxMaJla, YKCYCHOM KUCIIOTHI, aMUHOKHUCIIOT U Jp.
Jlenatypanius GeJlKOB IIPU HATPEBAHUH, [IBETHBIC PEAKIINU OEIKOB.
CocraBieHne Ka4eCTBEHHBIX pEaKIUil OOHAPYXKEHHS OPTaHWYECKHX COCAMHEHUI
OTJICNIbHBIX KJIACCOB.
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (co/lep:KaHue MPUKJIATHOI0 MOIYJIsl) 2
Paznen 8. Xumusi B ObITY ¥ POW3BOJICTBEHHOM JIESATEIHFHOCTH YEIOBEKA 2
Tema 8.1. Xumus B ObiTy u | OCHOBHOE COJEpIKAHUE 2 OK 01
IIPOU3BOJICTBEHHON JeATeNbHOCTH | TeopeTndyeckoe 00yueHne 2 OK 02
YeJIOBEKa Dkojoruveckas 0e30MacHOCTh IMOCIEACTBHII OBITOBOM UM  MPOU3BOJICTBEHHOM 2 OK 04
JEATENLHOCTH YENIOBEKA, CBA3aHHas ¢ TIEPePaO0TKOM BELIECTB. OK 07
[TpomesxyTouHas arrectanus no auciuiuinie (auddepeHIrpoBaHHbIN 3a4eT)
Bcero 72
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3. YCJIOBUS PEAJIU3AIIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI
3.1. TpeOoBaHHMsA K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY 00ecrnedeHHI0

Peanuzanuss mporpamMmbl AMCHUIUIMHBL TpeOyeT Hainuus ydeOHOH mabopaTtopuu
ka0.Nel6/16a.

OcHallleHHOCTD:

1) HOYTOYK,
npuHTep JaszepHbiii, MDY, rpadonpoekTop, XUMUYECKas MHUKpojadopaTopus, IHU(poBoit
KOJUIEKIIUM, Ha0Opbl pEaKTUBOB,

XUMUH,

KOMIIBIOTEP, MYJIbTUMEIUNUHBIM MPOEKTOP, IKpaH, CTOJ KOMIBIOTEPHBIH,

MHUKPOCKOII, XUMHYECKasd I10Cyla, I[GMOHCTpaHHOHHBIﬁ

XUMHYECKUN CTOJI, IKAa(bl, CTEH Ibl, AUCTUILISATOP U APYroe 000pyI0BaHHE.

1. 3aKOHBI ¥ IOHATHSA XUMUH. 16. MeTamisl.

2. Jluccormarusi. 17. KucioTtHble 10XIH.

3. Yrnepon. 18. Bausauue sraHoa.

4. Asor 19. Ankorois.

5. A3oTHas KucioTa 20. YKcycHast KUCIIOTa.

6. IIpon3BOACTBO aMMHUaKa 21. Ilonumepsl.

7. AmOMUHUI. 22. depMeHTHI.

8. XKeneso. 23. BuraMuHBbL.

9. Kak npuMupHuTh METAILTyprHIO C IPUPOION? 24. T'opMOHBI.

10. Cruprtsl, heHOITBI 25. Bona.

11. Anpneruanl, KETOHEI. 26. Ilonumepsl U BOJIOKHA

12. KapOoHOBBIE KUCIIOTHI. 27. YKcycHas KUcaoTa

13. Vrunesonsl. 28. XuUMUS [MUILIH.

14. Amunoxkucnotsl. beikn. 29. Yto MBI beM? (XUMHUSI HAITUTKOB)

15. AmuHBIL 30. Xumust BOKpYT Hac.
DJIeKTPOHHBbIE YPOKH H TeCThI (HA IUCKAX):

1. Ctpoenue atomos

2. THUITBI XMUMUYECKHX CBSI3EH.

3. Tlepuoauueckuii 3aKOH U CTPOEHHE aTOMA.

4., 3aK0HBI XUMHUH.

5. Oxkcujp! HeMeTaNI0B U METAJIIOB.

6. KucnoTsl, knaccudHKaius, TUCCOLUAIUSL.

7. CBOIiCTBa OCHOBAHHIA.

8. Coenmunenns yrneposa. 3BecTHAKOBEIE TIOPOIbI, 3HAUECHHE.

9. I'nnc.

10. Oxcun xkpemuns. Crekio.

11. MeramsL.

12. Meranel, pacpocTpaHeHue, MONydeHHe, CBOHCTBA.

13. Vraepon, annorponus.

14. Yronbnas kucnora.

15. Cwmecn Bemects.

16. Ankansbl, roMonorudeckuii psj, CBONCTBA, IPUMEHEHHE.

17. Drunen — nenpenensHbIA yrieBogopo, crpoenue. CBOMCTBA.

18. MMonusTunen u gpyrue NIacTHKH.

19. Auernien u ero cBoO¥CTBA.

2) 2JIEKTPOHHBIC PECYPChI AUCIUILTHHBI
[IpeseHTanuu:



20. TIpupomHbie HCTOUYHUKH YIIIEBOJOPOIOB.

21. Vrons. HedTs 1 ee cpoiicTsa.

22. Criuptel. MeTanon u stanoi. CBoiicTBa, 3HAYEHHE.

23. KapOOHOBBIE KHCIOTHI, 0COOEHHOCTH CBONCTB, JUCCOIUALIHS.
24. Mbina v 1eTepreHTsl.

25. Dupsl, monyyeHue, HEKOTOPbIE CBOMCTBA.

26. JKupsl, cTpoeHue, CBOKHCTBa

27. CtpykTypsl GENKOB.

28. Kpaxman.

29. Llemmonosa.

30. Vraeponsl. I'moko3a. ®pykrosa. CTpyKTYphl OEJIKOB.

31. MynetumenuitHas oOydaroras mporpamMm «1C: Penerutop. Xumusy,
Y4eOHbIe TaOIUIIBI

1.KommiekT Tabymi «OpraHnyecKre BEIecTBa.

2. KommiekT TabuuIl 1o HEOpraHu4ecKon XUMUH.

3. KommuiekT Tabnui «XuMHus B CETbCKOM XO03IHCTBE»

PEKOMEHAYEMAS JIUTEPATYPA

OCHOBHBbIE HCTOYHHKH

1. Xumus: yuebuuk mis CI1O / FO. A. Jle6enes, I'. H. ®anees, A. M. Tony6es, B. H. [llanosai;
nox oomr. pex. I'. H. @aneeBa. — 2-e usg., mepepad. u qom. — M. : U3garenscTBo FOpaiir, 2021.
— 427 ¢. — (IIpodeccuonansuoe odpazosanue). — ISBN 978-5-9916-7723-3.
https://www.biblio-online.ru/book/AB861C8C-4E44-4DA4-A2B6-47170C3740DB
JlonoTHUTeIbHbIE UCTOYHUKH:

1.I'munka, H. JI. 3agaun u ynpakneHus no oomei xumun: yued.-mpakt. nocooue ans CIIO / H.
JI. 'munka; ox pexa. B. A. ITonkosa, A. B. babkoBa. — 14-¢ uzn. — M.: U3gatensctBo FOpaiiT,
2020. — 236 c. — (IIpodeccronansnoe odpazosanue). — ISBN 978-5-9916-6390-8.
2.0neiinukoB, H. H. Xumust. Anroput™sl pemeHus 3a/1a4 u TecThl: yueobnoe nocooue ans CI1O /
H. H. Oneiiaukos, I'. I1. MypaBbeBa. — 3-e u3a., uctp. u gon. — M. : M3narensctBo FOpaiir,
2020. — 249 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
https://www.biblio-online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

3.Cmapsirul, C. H. Heoprannueckast xumust. Ilpaktukym: yue6.-npakt. nocodue ans CIIO / C.
H. Cmapeirun, H. JI. barnasen, U. B. daiinakoBa. — M. : U3natensctBo HOpaiit, 2020. — 414
c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03577-3.
https://www.biblio-online.ru/book/DA158284-5FE7-4917-941A-208F04251BDE

4. Tynukus, E. YI. Xumus B cenbckoM xozsiicte: yueobnoe nocodue aist CIIO / E. . Tynuku.

— 2-¢ w31, ucnp. u gon. — M.: U3marenscrBo KOpaiit, 2021. — 184 ¢. — (IIpodeccronanproe
obpaszoBanue). — ISBN 978-5-534-04160-6.
https://www.biblio-online.ru/book/17F100A8-2C41-4920-875C-1BB44A9AAF8D

5.JIeBuukuit, M.M. [lo6po moxanoBaTh B XUMHIO!. [DNEKTPOHHBIN pecypc] — DNEeKTpOoH. JaH.
— M. : WMsparensctBo "JlaGopatopus 3Hanmit", 2019. — 199 c¢. — Pexum npocryma:
http://e.lanbook.com/book/50532
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3.2 MHudpopmanuoHHbie uW uU@pPoOBbIE TEXHOJOIMH (NMpPOrpaMMHOe olecrne4veHne,
coBpeMeHHbIe mpodeccuoHATbHbIEe 0a3bl JAaHHBIX W HMH(pOPMALHMOHHBIE CHPABOYHbIE
cHCTeMbl)

VY4yebHas IUCUMIUIMHA TPEIyCMaTpUBAaeT OCBOCHHE HH()OPMAIMOHHBIX U IH(PPOBBIX
TexHoslorui. Peanuzanus nudpoBbIX TEXHOJOTUH B 00pa30BaTEIbHOM IIPOCTPAHCTBE SBISAETCA
OMHOW W3  BaXHEHmMX 1eneil  oOpa3oBaHus, Jaromeld  BO3MOXKHOCTh  Pa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa O0ydYaroIuxcs Kak OyAylMX BBICOKOKBAJIM(HUIMPOBAHHBIX
CTIELUAIACTOB.

[MudpoBble TEXHOJIOIMH NPEAYCMATPUBAIOT PA3BUTHE HAaBBIKOB 3()(PEKTUBHOrO peleHUs
3aJad  MpO(ECCHOHATIBHOTO, COIMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3UYHbIX BHUJOB KOMMYHUKALMOHHBIX TEXHOJOrMH. OcBoeHue HUQPOBBIX TEXHOJOTHH B
paMKax JaHHOW JUCHMIUIMHBI (MOZYJS) OPHEHTUPOBAHO HA CIIOCOOHOCTh O€30MacHO H
HQJIeKAIlUM  00pa3oM IojlyyaTh JOCTYH, YIPAaBISATh, HMHTErpUPOBaTh, OOMEHMBATHCH,
OLIEHUBATh W CO3JaBaThb HH(GOPMAIMIO C TIOMOIIbIO IM(PPOBBIX YCTPOHCTB U CETEBBIX
TexHosioruii. dopmupoBaHue HUPPOBOKH KOMIETEHTHOCTH Ipejnojaraet paboTy C JaHHBIMHU,
BJIaJICHHE WHCTPYMEHTAMHU JJIsi KOMMYHUKALINH.

3.2.1 DJIeKTPOHHO-0UO0JIMOTEYHASI CUCTEMBI M 0a3bI IAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne BB CVY 437/20/25 (CereBas aneKTpoHHAs OMOIMOTEKA)

2. DueKTpoHHO-OMOIHOTeUHas cucreMa wu3aarenbeTBa «Jlamp» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr MO MPEIOCTaBICHHUIO JIOCTYyIMa K 3JIEKTPOHHBIM u3aanusim OO0
«M3narenscTBO Jlanb» ot 03.04.2023 Ne 1)

3. DinexTpoHHO-OMONMMOTEYHAss cucTtema u3aarenbcTBa «Jlamby (https://e.lanbook.ru/)
(ToroBOp Ha OKa3aHWE YCIYT IO HPEAOCTABICHHUIO JIOCTYNAa K 3JEKTPOHHBIM m3aanusm OO0
«M3natenscTBO Jlaub» ot 06.04.2023 Ne 2)

4. ba3a maHHbBIX 3JeKTpOoHHBIX HHPopMaoHHbIX pecypcoB @PI'BHY ITHCXb (moroBop
10 OOECIEeUEHHUI0 JI0CTyna K 3JEKTPOHHBIM HH(opMmanuoHHbIM pecypcam OI'BHY ITHCXb
yepes TepmuHan yaanennoro aoctyna (TY ®I'BHY IITHCXB) ot 07.04.2023 Ne 6/H)

5. DnektpoHHO-OMOMMoTeuHass cuctema  «AgriLiby  ®I'BOY BO PIrA3Y
(http://ebs.rgazu.ru/) (momoaHUTEIBHOE COTJIAIEHUE Ha TpeocTaBieHue foctymna ot 13.04.2023
Ne 6/H k JIniensnonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHast 6ubnnoreyHas cucrema «HanmonanbHbIM 1UpPoBOI pecypc «PykoHT»:
Komnekmuu «ba3ossiii MaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (orosop
Ha OKa3aHue YCIyrT Mo npeaocTaBieHuo foctymna ot 04.04.2023 Ne 2702/6n22)

7. 000 «3nexrporHoe n3narenbctBo KOPAUT (https://urait.ru/) (1oroBop Ha okazaHue
yCIyr MO TPeAOoCTaBICHHIO AOoCTyna K obOpazoBatenbHoi miaargopme OOO «aeKTpoOHHOE
m3matensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnextpoHHO-OMOMHOTEUHast cuctemMa «Bepraackuit»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTIOIB30BaHNEe MpousBeaeHu 0T 26.03.2020 Ne 14/20/25)

9. baza mannbix HOB «HarmonaneHas anextpoHHas Oubmuorekay (https://rusneb.ru/)
(moroBop o moakmtoueHun k HOb u npenocrasnenuu nocrymna k oosekram HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. CornamieHre o COTpYJIHHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-UH(POPMAIIMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT IIOJIb30BATENsIM YHHBEPCHTETA W3 YWCIIa HHBAJHIOB IO 3PEHHIO,
Ca0OBUASIINX, WUHBAIMIOB JPYIMX KAaTErOpUi C OrpaHHMYEHHBIM JOCTYIOM K HH(OpMAaIuH,
JUL, UMEIOUIMX TpyaHOCTH ¢ ureHueM miockoneyaTHoro tekcta TOI'BYK «TamOoBckas
o0acTHast yHUBEpcajbHas Hay4Has o6ubnmoreka UM. A.C. [TymkuHay
(https://www.tambovlib.ru) (cornamrenune o cotpyaundectse ot 16.09.2021 Ne 6/m)
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3.2.2. UudpopManmoHHbIE CIPABOYHbIE CHCTEMBI
1. CnpaBouynas mnpasoBasg cucreMa KoHcynbranTllntoc

(moroBop TMOCTaBKU U

compoBOXxAeHUS dK3eMIUIsIpoB cucteM KoncymnprantlImoc ot 03.02.2023 Ne 11481 /13900/3C)
2. DnexTpoHHBIM nepuoauueckuid copaBoyHuk «Cucrema I'APAHT» (moroBop Ha
YCIAYTH IO COMPOBOKACHHIO OT 22.12.2022 Ne 194-01/2023)

nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

3.2.3. CoBpeMeHHbIe TPpodeccuoHATIbHbIE 0a3bI JAHHBIX
1. ba3a naHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(POPMAIMOHHO-00pa30BaTeNIbHON

2. ba3a nannbix Hayunoi snextponnoii 6mbmamorexku eLIBRARY.RU — poccuiickuii
UHPOPMAIIMOHHO-aHAJIUTUYECKHI MOpTal B O0JIACTH HAYKH, TEXHOJOTHUH, MEIUIMHBI |
obpasosanus - https://elibrary.ru/
3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie gaHHble @DenepanbHOR  CITyKObI

https://rosstat.gov.ru/opendata
3.2.4. JIulieH3MOHHOE U CBOOOJHO PACNIPOCTPaHsieMOe IPOrpaMMHOe ol0ecriedeHne, B TOM
YHcJIe 0Te4eCTBEHHOT0 MPOU3BOACTBA

rOCYy/IapCTBEHHOW CTATHUCTUKH -

Neo | HaumenoBanue | Pazpaboruuk [10 HocTynHoCTh Ccobuika Ha Equneiii | PexBU3UTHI
(mpaBooOnanare | (JUIICH3MOHHOE, | pEecTp pOCCUHCKUX | MOATBEpKIA
JIb) CBOOOJTHO nporpamm s OBM IOIIETO
pactipoctpansiemo | u b/l (pu Hanmuumu) | MOKyMEHTa
e) (npu
HaJINYHH)
1 Microsoft Microsoft JInnensnonunoe - JInnensus
Windows, Corporation oT
Office 04.06.2015
Professional No 65291651
CpOK
NEWCTBUA:
0eccpovHO
2 | AHTHBHpYCHOE AO JIuuensuonnoe | https://reestr.digital.g | Cyonunensu
IPOrpaMMHOE «JlabopaTopust ov.ru/reestr/366574/?s OHHBIH
obecrieueHne Kacnepckoro» phrase_id=415165 JIOTOBOP C
Kaspersky (Poccus) 000
Endpoint «Codrekcy
Security s oT
OusHeca 06.07.2022
Ne 6/, cpoxk
NEUCTBUS: C
22.11.2022
1o
22.11.2023
3 MoitOduc OO0 «HoBsie Jlunensuonnoe | https://reestr.digital.g | Konrpakr c
CrangapTHBIH - 00J1auHbIE ov.ru/reestr/301631/?s 000
OduCHBIH MakeT | TEXHOJOTHH» phrase_id=2698444 | «PyOukon»
Uit paboThI C (Poccus) oT
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N~ wWNE

JTIOKyMEHTaMHU 24.04.2019
Y [IOYTOMN Ne
(myoffice.ru) 0364100000
819000012
CpOK
NEUCTBUA:
OecCpovYHO
4 | TlporpamMmHas AO Jlunensuonnoe | https://reestr.digital.g | JIunensuonu
cuctema JUisi | «AHTHUILIaruar» ov.ru/reestr/303350/7s | b1t qOroBOp
oOHapyKEHUS (Poccus) phrase_id=2698186 c AO
TEKCTOBBIX «AHTHUIIarU
3aMMCTBOBaHUN aT» ot
B y4eOHBIX U 17.04.2023
Hay4YHBIX No 6627,
pabotax CpOK
«AHTHIUIarUAT NEUCTBUS: C
BVY3» 17.04.2023
(https://docs.anti 1o
plagiaus.ru) 16.04.2024
5 | Acrobat Reader | Adobe Systems CBobozHo - -
- IPOCMOTP pacnpocTpaHsieMo
JIOKyMEHTOB e
PDF, DjvU
6 Foxit Reader Foxit CB0060IHO - -
- IPOCMOTP Corporation pacmpocTpaHsieMo
JIOKYMEHTOB e
PDF, DjvU
3.2.5. Pecypcbl HHGOPMALMOHHO-TEJIeKOMMYHUKAINMOHHOM ceTn « UHTEpHET
CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmarun https://cdto.wiki/
3.2.6. lln¢ppoBbie HHCTPYMEHTHI, NPUMeHsieMble B 00pa30BaTeIbHOM Mpollecce
LMS-mardopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Buptyanenas nocka Padlet: https://ru.padlet.com
O6umaunsie cepsuchl: Annekc.luck, O6nako Mail.ru
Cepsucsl onpocos: Suaexkc ®opmel, MyQuiz
Cepaucsl BuaeocBs3u: SHaekc tenemoct, \Webinar.ru
CepBuc  coBMecTHOM  paboThl HajA  MNpoekTamMu Uil HeOombmmx  rpymnm  Trello

http://www.trello.com
3.2.7. llndppoBbie TEXHOJIOTHH, IPUMeHsIeMble NPU W3YYeHUH TUCHHITHHBI

Ne [udposble TEXHOIOTUN Bunel yueGHOI pabOThI, BHIOIHIEMBIE C
pUMEHEHHEM IIM(PPOBOI TEXHOIOTUU
1. | O6nayHble TEXHOJIOTUN WnauBuayanbHble 3aaHUS

2.

bonbpimue ganubie

WuauBuayanbHble 3a1aHUS
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHON JUCIHUIIJINHBI

KonTponb u oneHka pe3ynbTaToB OOY4YeHMsI OCYIIECTBISIETCS IpernojiaBaTeleM B
MIPOILIECCE MPOBEICHUS MPAKTHUECKUX 3aHITHIA U JTa0OPATOPHBIX PabOT, TECTUPOBAHMSI, a TAKKE
BBITIOJTHEHUST  OOYYaIOIIMMUCA  WHAMBUIYAJIbHBIX  3aJaHUi, TMPOEKTOB, HCCIECIOBAHMIA.
Pesynbratel 00y4YeHHS OMNpENeisioT, YTO oOydJarommecs MJODKHBI 3HATh, IOHUMATh U
JI€MOHCTPHUPOBATh 110 3aBEPILICHUN U3YUYEHUS AUCIUILTUHBL.

st hopMupoBanwsi, KOHTPOJISI U OLEHKU PE3yIbTaTOB OCBOCHUS YUCOHOUM TUCIUTUINHBI
HCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUH, IPEICTABIIAIOMIAs COO0N KOMILIEKC Y4eOHBIX
MEPOIPUATHIA, COTJIACOBAHHBIX C pe3yibTaraMud OOydeHUsS U CHOPMYIUPOBAHHBIX C YYETOM
OI'OC COO (mpeametHbie pe3yabTathl o guciurmuae) u GI'OC CIIO.

Ne Monyas / Pazgea / Pe3ysabTaTr 00yyeHus Oneno4ynnie OK
Tema MeponpusiTus
I OCHOBHOI MOTYJIb
1 Pa3nes 1. OcHoBBI ®opmyMpoOBaTh

CTPOCHUSA BEIIECTBA 0a30BbIE MOHATHA H
3aKOHbI XUMHWH

11 CrpoeHue aToMOB CocraBnars xumuueckue | 1. Tect «Ctpoenue OK 01
XUMHUYECKHUX (bOopMyJIbl COEIMHEHUN B | aTOMOB XUMUYECKUX
9JIEMEHTOB M MPUPOJA | COOTBETCTBUH CO AIIEMEHTOB U MPUPOAA
XUMUYECKON CBSI3U CTEIMEHbIO OKUCIICHHS XUMUYECKOUN CBSAZU».

XUMHUYECKUX DJIEMEHTOB, | 2. 3aja4yu Ha

WCXOJISl N3 BAJICHTHOCTH U | COCTABIICHUE
AIIEKTPOOTPHIIATEIILHOCTH | XUMUYECKUX (hopMyI
JIBYXaTOMHBIX
COCJIMHEHUH (OKCHJIOB,
Cynb(hUIO0B, THAPUIOB U

T.IL.).

1.2 Ilepnonnueckuit Xapakrepus3oBaTh IIpakTuxo- OK 01
3aKkoH ¥ Tabmuna J[.W. | XuMudeckue 3JIeMEHThl B | OPMEHTUPOBaHHbIE OK 02
Menneneesa COOTBETCTBUU C UX TEOPETUYECKHE 3a/1aHUS

MIOJIO)KEHHUEM B Ha XapaKTepHU3aL1io

nepnozmqecxoﬁ CHUCTEMCEC XUMHUYCCKUX DJICMCHTOB:
XUMHUYECKUX dJIEMEHTOB | «Mertammnyeckue /

J.N. Menneneena HEMETANIMYECKHE
CBOICTBA,
AIEKTPOOTPHUIATEITHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHWYCCKHUX DJICMCHTOB
B COOTBETCTBHUE C UX
SJICKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
J.W. MennaeneeBay.

2 Paznea 2. CocraBasath ypaBuenusi | Tect «CTpoenne
XuMH4YecKHe M CXeMbl XUMHYECKHX BeElIeCTBA U
peakuuu peakuui XHMHYECKHE PeAKIIHI)

2.1 THIIEI XUMHUYECKHX CocTaBnATh peakiuu 1. 3agauu Ha OK 01
peaxiuit COCIUHEHMUS, COCTaBIICHUE YPaBHEHUIA
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pasnokeHus, 0OMeHa,
3aMeleHus,
OKHCITUTEIHHO-
BOCCTaHOBUTEIILHBIC
PEaKIMK U PEaKIUH
KOMILJIEKCOOOpa30BaHus
(Ha mpumepe
THJPOKCOKOMIUIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHeM
HEOPraHMYECKUX
BEILIECTB

peaKuuid:

— COCOUHCHUS,
3aMEIICHHS, PA3JIOKEHUS,
oOMeHa U peakiuii ¢
Y4aCTHEM KOMILJICKCHBIX
coeIlMHEeHU! (Ha mpuMepe
TUAPOKCOKOMILICKCOB
QTIOMUHUS U [IUHKA);

— OKHCJIUTEIBHO-
BOCCTaHOBUTECIILHBIX
peakuuii ¢
HCIIOIL30BAHUEM METO/Ia
AJIEKTPOHHOTO OajaHca;
— C yyacTuem
KOMILICKCHBIX
coelMHEeHU! (Ha npuMepe
TUAPOKCOKOMILICKCOB
[IMHKA ¥ AJIFOMUHUSA).

2. 3ajauu Ha pacuer
KOJIMYSCTBCHHBIX
XapaKTePUCTHUK MPOAYKTa
peaKInK COeTMHEHNS,
MacCOBOU MJIHM 00bEMHOM
JIOJIA BBIXO0J1a TIPOJIYKTa
pEeaKIMK COCTUHECHUS OT
TEOPETHUUECKHI
BO3MOXKHOT'0; 00bEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBCHHBIX
XapaKTEPUCTHK
HCXOJHBIX BEILIECTB U
MPOJIYKTOB PEaKIINH;
Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJIYKTa PeaKkluu, eCiIu
OJIHO M3 BEIISCTB JaHO B
BHJIE PacTBOpa C
OIIPENETIEHHON MAaCCOBOM
JI0JIEW PAaCTBOPEHHOTO
BCIIECTBA.

2.2

DNEeKTPOIUTHYECKAS
JIUCCOLAAINAA U
WOHHBIA 00MEH

CocCTaBsTh ypaBHCHHS
XUMHNYCCKUX peaKHI/H/I
HOHHOI'0 OOMeHA C
ydacTHeM
HEOPraHHUYECKUX
BEIIECTB

1. 3aganus Ha
COCTaBJICHHUE
MOJIEKYJISIPHBIX U
HMOHHBIX PEaKLHN ¢
y4acCTHUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHI U
COJIEN, MOHHBIX PEAKLINI
TUIPOJIN3a COJIEH,
YCTaHOBJICHUE
N3MEHEHMS KHCIOTHOCTH
Cpenpl.

OK 01
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2. [Ipaktrueckas pabota
«Peakuuy rugpoausay.

Paszgea 3. Ctpoenne
M CBOMCTBA
HEOPraHu4ecKux
BelECTB

HccaenoBatb cTpoeHue
H CBOIiCTBa
HEOPraHU4eCKHX
BelleCTB

Tect «CBOMCTBA
HEOPraHU4eCcKHX
BELIECTB»

3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOPTraHUYECKHE
BEIIIECTBA B
COOTBETCTBHUU C UX
CTpPOEHUEM

1. Tect «Homenkiarypa
Y Ha3BaHUE
HEOPraHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUYECKOH (OopMYIIBI
WJIU COCTaBJICHHE
XUMHUYECKOH (OopMYIIBI
UCXO/Isl U3 HAa3BaHUS
BEIIECTBA 110
MEKTYHapOAHON WU
TPUBHUATIBLHOU
HOMEHKJIAType».

2. 3aj1auu Ha pacuer
MaccoBOM J0JIH (Macchl)
XUMHUYECKOTO 3JIEMEHTa
(coenuHeHus) B
MOJIEeKYyJe (CMECH).

3. [IpakTuueckue
3ajaHus 0
KJIacCHU(UKAIINH,
HOMEHKJIaType U
XUMUYECKUM (PopMyiam
HEOPraHUYECKUX
BEILIECTB PA3IMYHBIX
KJIaCCOB.

4. TlpakTraeckue
3a/1aHMsl Ha OTIpEEIICHHE
XUMUYECKON aKTUBHOCTH
BEILECTB B 3aBUCUMOCTHU
BUJa XUMHUYECKOU CBSI3H
Y TUIA KPUCTAJUTMYECKOU
PEIIeTKH.

OK 01

3.3

IIpousBoacTeo
HEOPraHUYECKUX
BELIECTB. 3HAUEHUE U
IIPUMEHEHUE B OBITY U
Ha MPOU3BOJCTBE

O00CHOBBIBATH 3HAYEHHE
U IpUMEHEHNE
HEOPraHUYECKHUX
BEIIECTB B OLITOBOH U
MIPOU3BOJCTBEHHOMN
JIeITEIILHOCTH YeJIoBEKa
uX (PU3UKO-XUMUIECKIMHU
CBOMCTBaAMH

IIpakTuxo-
OpUEHTUPOBAHHBIE
3aJJaHus 110 COCTABIICHUIO
XUMHYECKHUX PEaKLni ¢
y4acTueM
HEOPraHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX
JUTSL UX UICHTU(DUKAIUN
Y TIPOMBIIIEHHBIX
CrocoOO0B MOJIyYEHUSI.

OK 01
OK 02

Pa3nen 4. Ctpoenne
U CBOMCTBA
OpPraHu4YecKux

Hccaenosarb cTrpoenue
U CBOMCTBA
OpPraHMYecKHUX BellecTB

Tecr «CTpoenne n
CBOlicTBa
OpPraHM4YecKHuX
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BeIIECTB

BCIIECTB»

4.1

Knaccudukanms,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

Knaccugunuponatsb
OpraHMYeCKHe BEUIECTBA
B COOTBETCTBHUH C UX
CTpOCHHEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHUH
OpraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEXTYHapOIHOMN
CHCTEMAaTHYECKOM
HOMEHKJIaType.

2. 3agaHus Ha
COCTaBJICHHE MOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hopmyi
OpraHUYECKUX BEIECTB
OTJEJIbHEIX KJIACCOB.

3. 3agaun Ha
onpeeeHre
npocreien GopmyIibl
OpraHUYEeCKOU
MOJIEKYJIbI, HICXOMS U3
AJIEMEHTHOTO COCTaBa (B
%).

OK 01

4.2

CBoiicTBa
OpraHNUYeCKHUX
COEeIMHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PH3HUKO-
XHUMHYECKHUX CBOMCTB
OPraHUYECKHUX BEIIECTB
OT CTPOEHUSI MOJIEKYJI

1. 3aganus Ha
COCTaBJICHUE YPAaBHEHMI
XUMUYECKUX PEAKIUH C
Y4aCTHEM OPTaHHUYECKUX
BEILECTB HA OCHOBaHUU
HX COCTaBa M CTPOCHUSI.
2. 3amanus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PEaKLni,
WJUTFOCTPHUPYIOLTUX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peaKkuuii U TeHETUYECKOU
CBSI3U OPTraHUYECKHUX
BEIIIECTB Pa3HbBIX
KJIaCCOB.

3. Pacuernsble 3aga4yu Mo
YPaBHEHUSAM PEAKIIHi C
Y4aCTHEM OPTaHHUYECKUX
BELIECTB.

4. IlpakTuueckast padbora
((HOJ'Iy‘-IeHI/IG ME€TaHa u
V3Y4YEHHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEIICCTBA B
KU3HEJEATEIHOCTH
YeII0BEKA.
IIpon3BoacTBo U

O00CHOBBIBATH 3HAYEHHE
Y IpUMEHEHNE
OpraHWYECKHUX BEIECTB B
OBLITOBOM U
MIPOU3BOJICTBEHHOMN

IIpakTuxo-
OPHUEHTHPOBAHHBIC
3aJJaHMs [0 COCTABIICHUIO
XAMHYECKHUX PEAKIUi ¢
Y4aCTHEM OPTraHUYECKUX

OK 01
OK 02
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IIPUMEHEHHE JIEATEIbHOCTH YEJIOBEKA | BELIECTB, UCIOJIB3YEMBIX
OpraHMYECKHUX X (PU3UKO-XUMUYECKUMHU | JUISI UX UACHTU(UKAIINY B
BEILIECTB B CBOMCTBaMH OBITY U
IPOMBIIIJIEHHOCTH IIPOMBIIIJIEHHOCTH.

5 Pasznea 5. HccaenoBath Tect «CropocThb
Kunernveckue u pPaBHOBecHE  CKOPOCTh | XHMH4Y€CKOH peakIuu u
TEPMOAMHAMHUYECKHE | XUHMHUYECKHX pPeakuui XHMHUYecKoe
3aKOHOMEPHOCTH paBHOBecHe»

NPOTEeKAHUA
XHMHYECKHX
peakuuii

5.1 Kunernueckue UccnenoBats BiausiHuE 1. Ilpaktuueckas pabora | OK 01
3aKOHOMEPHOCTHU KOHIIEHTpaLUKU «3yueHne 3aBUCUMOCTH OK 02
IIPOTEKAHUS pearupyronmx BemEeCTB U | CKOPOCTU XUMUYIECKOM
XUMHYECKHUX PEaKkuid | TeMiepaTypbl Ha peakiun OT KOHICHTpaluu

CKOPOCTb XUMUYECKHX pearnpyrommnx BEICCTB 1

peakuit TEMIIEpaTyphI»
2. IIpaktuko-
OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJaHUs
Ha aHaIu3 (PaKToOpoOB,
BIIMSAIOIINX Ha
MU3MEHEHHE CKOPOCTH
XUMHUYECKON peaKuu.

5.2 Tepmonnuamuueckue | Mccnenosars BiusiHue 1. 3anaun Ha pacyeTsl OK 01
3aKOHOMEPHOCTHU M3MEHEHUS TEII0BbIX 3((HeKToB OK 02
IPOTEKAaHUS KOHLEHTPALlUHU BEIIECTB, | XUMHYECKUX PEaKLMN U
XUMUYECKHUX PEaKUUN. | peaklMK CPeabl U OIpeieJICHUE TUIa
PaBHoBecue TEMIIEpaTypbl Ha peaxuuu (1o TeII0BOMY
XUMHYECKHX PEAKIMi | CMEIIeHne XUMHUECKOTO | 3 (deKTy: 3K30- U

paBHOBeCHUS SHJOTEPMUYECKHUE).
2. IIpakTuko-
OpUEHTUPOBAHHBIE
3aJlaHus Ha IPUMEHEHHE
npuHuuna Jle [latense
JUISL HAXOKIEHUS
HaIpaBJICHUS] CMEILEHUs
pPaBHOBECHSI XUMUYECKON
peaxkuuu u
aHaIu3 (paKkToOpOB,
BIIUSIIOLIUX HA CMEIIEHUE
XUMHUYECKOTO
paBHOBECHSI.

6 Pazneu 6. HccnenoBars Tect o Teme
JlucnepcHbie AMCIIEPCHbIE CUCTEMbI «/lucnepcHble
CHCTEeMBbI CHCTEMBbD»

6.1 Hucnepcubie cucteMbl | Paznmuuath HCTUHHBIE 1. 3amaun Ha OK 01
U (aKTOpbI UX pPacTBOPBI, KOJUIOUHBIE IIPUTOTOBJICHUE OK 02
YCTOWUYNBOCTH pacTBOpHI U pacTBOPOB.

rpy0oucnepcHbie 2. IIpakTuko-
CHUCTEMBI Ha OCHOBE OpUEHTUPOBAHHBIE
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XUMHUYECKOI'O

PpaCUYCTHBIC 3aJaHuA HAa

AKCIIEPUMEHTA JIUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3YEMBIE B
OBITOBOM U
IIPOU3BOJCTBEHHOMN
JIeATEITLHOCTH YEJIOBEKA.

6.2 HccnenoBanue UccnenoBath Gusnko- [TpakTnueckas padora « | OK 01
CBOMCTB JUCIIEPCHBIX | XMMHYECKUE CBOMCTBA Hccenenoanue
cUCTEM pa3IMYHBIX BUJIOB JIUCIIEPCHBIX CUCTEM.

JIUCTIEPCHBIX CUCTEM

7 Pasznea 7. HUccaenoBarh CBOICTBA
KauecTBeHHbIE OpPraHMYecKux U
peakuumn HEOPraHU4eCKHX
00HapY:KeHUs BeIIEeCTB ¢
OPraHMYecKux u HCI0JIb30BAHNEM
HEOPraHU4eCKHX Ka4eCTBEHHBIX peaKuui
BelIeCTB

7.1 Ob6napyxeHue Hccenenosars 1. IIpakTueckue OK 01
HEOPraHUYECKHX KaueCTBEHHbIC PEaKLIUU 3a/1aHHsI Ha COCTaBIICHUE
KaTHOHOB U aHUOHOB | HEOPTaHUYECKUX yYpaBHEHUU peaklnii

BEILECTB 0oOHapyXeHHUsI KATHOHOB
I-VI rpynn u aHuoHOB, B
T.4. B MOJIEKYJISIPHOU U
MOHHOM (opMax.

7.2 ObnapyxeHue Hccnenosarb 1. Ilpaktuueckas padora | OK 01
OpPTraHUYECKUX KaueCTBEHHBIC PEAKIIUU «KavecTBeHHBIE peaKkIuu
BEILECTB OT/AEIbHbBIX OpraHUYECKUX Ha OT/IEJIbHBIE KIIACCHI
KJIACCOB C COCIMHEHUH OTJEIBHBIX | OPraHUYECKUX
HCII0JIb30BaHUEM KJIaCCOB Bemects»

KaueCTBEHHBIX 2. IlpakTraeckue

peakumii 3a/laHHs HA COCTaBIICHUE
Ka4eCTBEHHBIX PEaKIUid
oOHapyKeHUs
OpraHUYECKUX
COEMHEHUM.

1] IpuxkaaxHoit MoayJib

8 Paznea 8. OunenuBarhb 3ammuTa keiica (¢
Xumus B ObITY U NMOCJIeACTBUA OBITOBOM | yueToM Oyaymieit
MPOU3BOACTBEHHOI U MPOU3BOJCTBEHHOI npodgeccHOHATbHOM
AeATeIbHOCTH AeAITeIbHOCTH YeJI0BEeKa | 1esITeJIbHOCTH)

Ye10BeKa C MO3ULMIA
IKO0JIOrHYECKOM
0€30MaCHOCTH
Xumus B ObITY U OuenuBath nocnencteus | Ketic (¢ yuetom Oyaymei | OK 01
MIPOU3BOJACTBEHHOMN OBITOBOM U npodeccHoHaNBHOMI OK 02
JNeSITEIbHOCTH MPOU3BOJACTBEHHOM JIeATETLHOCTH) OK 04
YeJioBeKa JIeATETbHOCTH YeNioBeKa ¢ | Bo3MokHbIE TEMBI OK 07
MO3UITNH DKOJIOTHUECKOH | KeHCOB:

0€301acHOCTH

1. IToTermnenne kaumara
M BBICBOOOKIEHHE
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ra3oBBIX TUJPATOB CO JHA
OKeaHa.

2. byayiue matepuanbl
JUTSI aBHA-, MAIIIUHO- U
pruOOpPOCTPOCHHUSI.

3. HoBble maTepuaiibl asis
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX
MIPEImapaToB.
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PabGouass mporpamma pa3paboTaHa Ha OCHOBE (heaepaJibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenpHOr0 cTaHaapTa cpenHero oomero oodpazosanus (OPI'OC COO), yTBep)ACHHOTO
npukazoM MunucrepcTBa oOpazoBanuss U Hayku PD ot 17 mas 2012 r. Ne 413; npukasa
MunuctepctBa npocsenienust PO or 12 asrycra 2022 r. Ne 732 «O BHeceHUM U3MEHEHUH B
(benepanbHBIA TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHIAPT CPEJHEro O0IIero oopa3oBaHus,
YTBEPKICHHBIN MpUKa3oM MuHucTepcTBa oopa3zoBanus 1 Hayku Poccuiickoit denepanuu ot 17
Masg 2012 1. Ne413», B COOTBETCTBHMU ¢ PexoMeHmanusMu Mo peanu3aldd CPEIHEro OOIIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOrpaMMBbl  CPEIHEro
npodeccuonanbHOro obOpazoBaHus (mucbMO JlemapraMeHTa TrOCYJapCTBEHHOH MOJUTHKU B
chepe cpemHero npodeccuoHAIBHOTO 00pa3oBaHus W TpodecCHoHambHOro oOyueHus oT 1
mapra 2023 r. N 05-592).

ABTOp:

Crpyxkona C.C., npernogaBaTeib ; y

LIEHTpa — KOJUIEe KA MIPUKJIaAHBIX [ / “/’ y 7/” 048 C.C. CrpykoBa
KBaJTH(DUKAITHIA :

®I'bOY BO Muuypunckuii 'AY

Peuensenr:

Oununnosa T.W. npenogaBaTenb

BBICIIEH KBaTH(DUKAITMOHHOMN KaTeropuu

LEHTpa—KOJUIEKa MPUKIJIAJHBIX KBATU(PHUKAINN

OI'bOY BO Muuypunckuii [AY ‘Zi:f T.. ®unnnnosa

I~

[Iporpamma paccmotpena Ha 3acenannu [IMK 0011e06pa3oBaTebHBIX AUCITUTUIHH
npotokod Ne 11 ot «16» nrons 2023 r.

[IporpaMma paccMOTpeHa Ha 3aCeIaHUU y4eOHO-METOIUYECKOW KOMUCCUH IIEHTpa-KOJIJIeIKa
npukiaaabix kBamudukanuit ®I'bOY BO Muuypunckuiit [AY

nipotokod Ne 11 ot «17» utona 2023 r.

[IporpamMMa yTBepxk/ieHa peleHueM y4eOHO-METOANUECKOI0 COBETa YHUBEPCUTETA
npotokos NelO ot «22» utoHs 2023 r.
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