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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJBHOMU JUCHUILIAHBI «XUMUS»

Pabouas mporpamMma y4eOHON TUCHUILUIMHE «XUMHUS» IpeIHa3HayeHa ISl U3YYECHHUS
XUMUH B IEHTpE-KOJUIepKEe MpUKiIaaHbiXx kBanudpukanuii ®I'BOY BO Muuypunckuit 'AY,
peanmsyronieM 00pa3oBaTEebHYI0 MPOrpaMMy CpeaHero ooOmiero oOpa3oBaHUs B Ipeaeniax
OCBOGHHUSI OCHOBHOW mpodeccuoHabHON oOpa3oBarenpHON mporpammbel CIIO Ha 0Oase
OCHOBHOTO 00111eT0 00pa3oBaHus MMPH MOATOTOBKE Kaapos 1o cnenuanbHocTH 09.02.06 CereBoe
U CHCTEMHOE aIMHUHHUCTPHUPOBAHUE.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oOruiero
00pa3oBaHUs, MPEIBIBISEMBIX K CTPYKTYpE, COJEPKAHUIO U PE3yIbTaTaM OCBOCHHS Y4EeOHOM
JTUCIUIUINHBI «XHUMHS», B COOTBETCTBUU ¢ PeKOMEHIausIMu 10 peaiu3aiuy CPEeTHETO OOIIEero
oOpa3oBaHusl B MpeAelax  OCBOGHUS  00pa3oBaTENFHONW  MPOTPaMMBl  CPEIHETO
npodeccuoHambHOrO 00pa3zoBanus (muchMoO JlemapTraMeHTa TroCylapCTBEHHOW TIIONUTHKU B

cthepe cpemHero mpodecCHOHAIBHOTO 00pa30BaHUsI W MPOPECCHOHATLHOTO O0yueHus or |
mapta 2023 r. N 05-592).

1.1.Mecto  aMCUMIIMHBI B CTPYKTYpe OCHOBHOM npogeccHOHATbLHOM
00pa3oBaTeJILHON MPOrPaMMbl

OGieobpa3oBarenibHasl ~ JAUCHMIUINHA — «XHMHsD»  SBISIETCS  OOsA3aTENbHOW  4acThiO
00111e00pa3oBaTeIbHOrO IHMKJIa oOpa3oBarenbHOU mporpamMmmbel CIIO B coorBerctBum ¢ PI'OC mo
crenransaoctd 09.02.06 CeTeBoe U CUCTEMHOE aJIMUHUCTPHUPOBAHUE.

1.2, Ileau u njiaHUpyeMble pPe3yJIbTATbI 0CBOEHUS I CHUIJIMHBI:
1.2.1. Iean o0meodpa3oBaTe/bHOMH TUCHUILINHBI

Henp aucrumiuHbl «XUMHsS»: COOPMYJIHUPOBATh Yy CTYAEHTOB XHMHYECKOH COCTaBIAIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa KaK OCHOBBI NPUHATHSA PELIEHUH B KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYaIUsIX, OTBETCTBEHHOT'O MIOBEJCHUS B IIPUPOJHON CpeLIE.

1.2.2. Ilnanupyemble pe3yJbTaThl OCBOeCHHSI 00IIe00pa3oBaTeIbHON JMCHUILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue JUCHUIUIMHA UMeeT NpH (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
MPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTCKCTAM;

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

TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOMN JEeSTEIbHOCTH
TEXHOJIOTUYECKOM W  COLMAIBHOW  HANpaBJICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH u

CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS;
- WHTEpeC K pas3nuyHeiM cdepaMm mpodeccruoHaTIbHON
NESITEIbHOCTH,

Osnanenue YHHUBEPCATbHBIMU y4eOHBIMH
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENIbHO (POPMYJIHPOBATh U aAKTyaJlU3HPOBATh
npo0JemMy, paccMaTpUBaTh €€ 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 JIEATEIHHOCTh, OICHUBATH
COOTBETCTBUE pE3yJIbTATOB IIENSIM, OLIEHUBATh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KpEAaTHMBHOE MBIIUICHUE TIPH pPEIICHUU
JKU3HEHHBIX TTPOOIIEM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAQJETh HaBBIKAMU Y4YEOHO-MCCIEAOBATEIBCKON |
MPOEKTHON  JEATENBHOCTH, HaBBIKAMHU  pa3pelieHus

- BIAAETb CHUCTEMOW XHMHUYECKHUX 3HaAHHM, KOTopas
BKJIIOYAET: OCHOBOIOJATalOIIUE MOHATUS (XMMHYECKHUN
3JIEMEHT, aTOM, JJIEKTpOHHas o0ojioyka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTAIM  aTOMOB, HMOH,  MOJEKYJa,
BaJICHTHOCTb, ANEKTPOOTPHUIIATETILHOCTb, CTETEHb
OKHUCJIEHUS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeleT, (HYHKIMOHATbHAS
rpynna, pajavkain, H30MepHs, M30MEphbl, TOMOJIOTMYECKUN
psn, TOMOJIOTH, YIII€BOJOPOIbI, KHUCIIOPOJI- u
a30TCoNepKAINEe COCTUHECHUsS, OMOJOTHMYECKH aAKTHUBHBIC
BemiecTBa (YrjieBOJAbl, KHUPbI, OEIKHU), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS,
KPUCTAJUIMYECKAs peIIeTKa, THIbl XUMUYECKUX peakuuit

(OKI/ICJ'H/ITGJ'II)HO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- u
OHAOTCPMHUYCCKUC, PCAKIIHUU HOHHOI'O O6MeHa), pacTBop,
OJICKTPOJIUTHI, HEOJICKTPOJINUTEI, SJICKTPOJIUTHYICCKAA

JUcCcOLManus, OKHCIMTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEeaKiiuu, XUMUYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (TE€OpUS XUMHUYECKOTO CTPOEHHUS OPraHuYecKuX
BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUUYECKON
auccoumranuu, nepuoanueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (PAKTOJIOTHUECKUE CBEIACHHS 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
W3YYEHHBIX TOHATHM, NPUMEHITh COOTBETCTBYIOIHE




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 XOJ€ PEIICHHS 3aJa4d
pe3yNbTaThl, KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

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

- YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBHTaTh HOBBIC HJCH, NpeIjiaraTh 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,  aleTWIeH, [JHIepuH,  (eHo,
(dbopmanpaerua, yKCycHas KUCIIOTa, TJIUIMH, YrapHbBIA a3,
VIJEKHUCIIbIA Ta3, aMMHUAK, TallleHas W3BECTb, HerauieHas
U3BECTh, NMUTHEBAsI COIa U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX W OPraHUYECKUX BEUIECTB, YpPaBHEHUS
XUMHUYECKUX PEAKIUI, OOBSICHATHh UX CMBICI; TOJATBEPKIAaTh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHU  O3KCIIEPUMEHTAMM M 3aIllUCAMU
YpaBHEHUN XUMUYECKUX PEaAKIUH;

- YMeThb YCTaHaBIMBaTh MNPUHAIEKHOCTh H3YUYEHHBIX
HEOPraHUYECKUX u OpPraHMYECKUX BELIECTB K
ONpejesieHHbIM  KjaccaM M TpyNmnaM  COEAMHEHUH,
XapaKTepu30BaTh MX COCTaB M BaXXHEWIINE CBOWCTBA;
ONpeAensaTh BUAbl XHUMUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHA, METaJIIINYEeCcKas, BOJOPOJHAs), THUIIBI
KPUCTAININYECKUX PEIIETOK BEIlIeCTB; KiacCu(UIUpOBATH
XUMHUUYECKHUE PEAKIINH;

- chopmHupoBaTh NPEACTABICHUA: O MaTepUAIbHOM
€IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U TI03HABAEMOCTH
SIBIEHUU MPHUPOJBI; O MECT€ M 3HAYEHUHM XMMHUU B CHCTEME
€CTECTBEHHBIX HayK M €€ pOJIi B 00eCreueHNH YCTOWYMBOIO
pa3BUTHUS ~ YEJIOBEUYECTBa! B peumieHHMH  mpobieM
9KOJIOTUYECKOM, SHEPTeTHUECKOM 1 MUILEBON Oe30MaCHOCTH,
B Ppa3BUTHUM MEAUIMHBI, CO3JAHMM HOBBIX MAaTEpUANIOB,
HOBBIX HCTOYHUKOB SHEPIuy, B o0ecrneyeHnu




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
BKJTIOYAET: OCHOBOIIOJIArAlOIINe TTOHATHS (JOMOTHUTEIBHO K
cucTeMe MOHATHH 0a30BOr0 ypOBHS) - H30TOIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aToMma, TMOpHIN3alus aTOMHBIX
opOuTaineii, xumudeckas cBsi3b ("o " u "m", KpaTHBIE CBSI3N),
MOJISIpHAst

KOHILIGHTpalusi,  CTpyKTypHas  Qopmyna,  u3oMmepus
(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, MHPOBO33PEHUYECKUE 3HAHMS,
JeXalmye B OCHOBE TIOHMMAaHHMA TNPUYMHHOCTH H
CUCTEMHOCTH  XUMHUYECKHX  SIBJICHMH,  COBpPEMEHHbIE
MPEJCTaBICHUS O CTPOSHWHM BEIIECTBA HAa ATOMHOM,
MOJIEKYJISIPHOM u Ha/IMOJIEKYJIIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHW3MaxX XHUMHUYECKHX peaKIui,
TEPMOJIMHAMUYECKUX U KHHETMYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHUsI, O XHUMHUYECKOM DPAaBHOBECHH, JUCIIEPCHBIX
cucremMax, (DaKToNOrHYecKHe CBEIEHUs O CBOWCTBAX,
coCTaBe, TIOJNYYEHHHM H OE30MacHOM HCIOJIh30BAHUU
BOXHEUIIMX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTUYECKOW MAEATENBHOCTH YEJIOBEKa; OOIINX
Hay4YHBIX MpPHUHLIUIAX XHWMHYECKOTO TIpOU3BOACTBA (Ha
mpUMepe TPOU3BOACTBA CEPHOH KHUCIOTHl, aMMHaKa,
MeTaHoJ1a, nepepaboTku He(hTH);

- YMETh TMPOBOIMTH pacyeThl M0 XUMHYECKHM (popMmynam U
YpaBHEHHMSM XHUMHYECKUX PEaKLUUH C HCIOJIb30BaHUEM




¢u3nyeckux BeNMYMH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEILIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacyeThl M0 HAXOXKAECHUIO XUMHUECKONH (hOPMYIIbI
BEIIIECTBA; pacyeThl Macchl (00bEeMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa PEAKLIMUHU, €CIM OJHO U3 UCXOHBIX BEIIECTB JIaHO
B BHUJE pacTBOpa C ONPEHEICHHOM MacCOBOM [JOJIEH
pPacTBOPEHHOI'0 BELIECTBa MM JAaHO B M30BITKE (HMMeEeT
MIPUMECH); PacYeThl MACCOBOM MJIM OOBEMHOM /10NN BBIXOAA
IPOAYKTa pEeaKiMK; pacueTsl TeIIOBOro 3pdexra peaxiuid,
00BEMHBIX OTHOILIEHUH ra3oB;

- YMETb BBISBIIATh XapaKTEpHbIC NMPU3HAKU U B3aUMOCBS3b
U3YYEHHBIX IOHATHUH, TNPUMEHATH  COOTBETCTBYIOLIUE
HNOHATUS  NPU  ONMCAHUU  CTPOEHUSI U CBOWCTB
HEOPraHWYECKUX M  OpraHMYeCKMX BEUIECTB M  HUX
IPEBPALLCHUI; BBISBIIATh B3AUMOCBSA3b XUMUYECKHX

3HAHUW C TIOHATUSAMU M NPEACTABICHUSMHU  JIPYTHX
OpeaMeToB A 0ojee  OCO3HAHHOTO IOHMMaHUS U
OOBSICHEHUS] CYIIHOCTH MAaTepUalbHOIO €IMHCTBA MHpA;
UCIIOJB30BaTh  CHUCTEMHBIE XUMUYECKUE 3HAaHUA UL
OOBSICHEHUS! W TPOTHO3UPOBAHUS SBJICHHUM, HMMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- yMeTb UCHOJb30BaTh HAWMEHOBAHUS  XUMHUYECKHUX
COECIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOW U
MPUKJIAJHON XUMHUU M TPUBUAIbHBIE HAa3BAaHUS BEIECTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJlaccaM OpPraHWYeCKHX U
HEOPraHUYECKUX COEIMHEHUI; UCIOIb30BaTh XMUMHUYECKYIO
CUMBOJIMKY JUIS COCTaBJI€HUS (OPMYN HEOPraHWYECKHX
BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIlEHHBIX M  CKEJEeTHBIX) (OpMya OpraHUYECKHX
BEIIECTB; COCTABJIATh YPABHEHMS] XUMHUYECKHX DPEaKIUil u
pacKpbIBaTh ux CYIIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN TMOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOrO OajlaHca ITHX peaklMid; peakuuid MOHHOTO




oOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX M COKPALIECHHBIX
HOHHBIX ypaBHEHUM; pPEaKUMW TUAPOIM3a, pPEAKLUN
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB
LMHKA W  QJIIOMUHUA); [OATBEPXKAATh  XapaKTEpHbIC
XUMUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
SKCIEPUMEHTAaMH W 3allUCAMH YpPaBHEHUN XUMHUUYECKHX
pEeaKnii;

- yMeTh  KIacCHU(UIMPOBAThH  HEOPraHUYECKUE U
OpraHMYEeCKHE  BEUIECTBA M  XUMHUYECKHE  PEAKLUH,
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHHUS W KPUTEPHUH IS
KIacCU(UKAUU  U3y4aeMbIX XUMHYECKHX OOBEKTOB;
XapaKkTePU30BaTh COCTAB U BAKHEHMIIME CBOMCTBA BEILECTB,
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, YIIEBOJbl, AMUHBI, aMUTHOKHUCIIOTHI, OCJIKH);
MPUMEHATHh 3HAHUS O COCTAB€ M CBOWCTBAX BEIIECTB IS
SKCIEPUMEHTAIbHOM TMPOBEPKH THUIOTE3 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 OCOOCHHOCTeH peanu3aiuu
Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUS PEAKITUH;

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

HUCIIONB3YS MOHSATHA ''S", , "d-3nexTpoHHBIE" OpOUTATH
9




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(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKd M OOIIECTBEHHON IPaKTUKH, OCHOBAHHOIO Ha
JIMajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MUDE;

- 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
MMO3HABATEJIbHBEIMU JACHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BIAJCTh HABBIKAMU TIOJYYCHHS HHPOPMALUH U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYILIECTBIATh IOWUCK, AaHajiu3, CHCTEMATHU3aUHI |
WHTEPIIPETAINIO HHPOPMAITUHN PA3IUYHBIX BUIOB U (POPM
MIPEJCTABIICHUS;

- CO3/1aBaTh TEKCTHl B PA3NIUYHBIX (hopMarax ¢ y4yeTom
Ha3HaueHWsT WHQOpMaUM W 1EJIEBOH  ayJUTOpHH,
BbIOMpas ONTUMAalIbHYIO (GOpMy TMpEACTaBICHUS U
BHU3yaIu3aluu;

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

yueOHBIMU

cpeactBa  MHGOPMALMOHHBIX U
TEXHOJIOTUI B peleHnn

- yMeTb IUJIJAHUPOBaTh M  BBINOJHATH XUMHYECKUUH
JKCIIEPUMEHT (IIPEeBPALECHUSI OPraHMYECKUX BEIIECTB IMPU
HarpeBaHuM, MOJYYECHUE ITUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLUU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHCIIOTY; JeHarypanus OCTKOB MPH HArpeBaHWU, I[BETHBIC
peakiuu OEIKOB; MPOBOAUTH PEAKIUHM HOHHOTO OOMEHa,
OTPENEATh CpPely BOJHBIX pPAacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHS; peuiaTh 3KCIIEPUMEHTAJIbHbIC 3a7a4M I10
teMam "Metamiel" u "Hemertamibl") B COOTBETCTBUU C
paBWJIaMH TEXHUKHA OE30MACHOCTH TIIPH OOpaIICHUH C
BEIIECTBAMHU u 1a00paTOPHBIM o0opyoBaHuEM;
MPEACTABISATh PE3YNbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopMe 3amuicu YpaBHEHHMH COOTBETCTBYIOIIMX PEAKIUN U
(hopmynupoBaTh BHIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

- yYMeTh AaHAIM3UPOBaTh XHMMHUYECKYI0 HWH(GOpPMAIIHUIO,
MOJTy4aeMyI0 M3 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 XUMHUYECKUX PEaKUUid ¢ UCIOIb30BAHUEM
(GU3UYECKUX BETWYWH, XapaKTEpHU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHBIC
yCIIOBUSI) Ta30B, KOJUYECTBAa BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XUMMUYECKUE 3HAHUS JI MPUHSTHS PEIICHU B
KOHKPETHBIX  KU3HCHHBIX  CHUTYyallMsX, CBS3aHHBIX C
BEILIECTBAMH M X MPUMEHEHUEM,;

U3MEpPEHUE,




KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHH3aIMOHHBIX
3ala4 ¢ CcoONroficHHEeM TpeOOBaHWI  SPrOHOMUKH,
TEXHUKUA O€30IacCHOCTH, THTHEHBI, PecypcocOepexeHus,
MPABOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJQJETh HABBIKAMU DACIIO3HABAHUS W  3aAIHUTHI
uHpopmanuu, HH(pOpMaAITMOHHOM 0e30IacHOCTH
JUYHOCTH,

- yYMETh CaMOCTOSATEIBHO IJIAHUPOBaTh M IPOBOJIUTH
XUMHUUYECKUN SKCIIEPUMEHT (I10JIyYE€HUE U U3YUYEHHUE CBOMCTB
HEOPraHWYECKUX M OPTraHUYECKHUX BEUIECTB, KaUYECTBEHHbIC
peakuuu  YIJIEBOJOPOJOB  PA3IMYHBIX  KJIACCOB W
KHCIJIOPOJCOIECPKAIINX OPraHUYECKUX BEIIECTB, pELICHUE
JKCIEPUMEHTAIBHBIX 3a1a4 o pPacro3HaBaHUIO
HEOPraHUYECKUX U OPraHMYeCKHUX BEIIECTB) C COOII0IEHUEM
npaBuia  0e30macHOr0  OOpalieHus C  BEIIeCTBAMH U
nabopaTopHbIM  000pyZOBaHHEM, (OPMYIUPOBATH IIENIU
UCCIICIOBAaHMSA, TPEAOCTABIATh B  PAa3IU4HON  (hopme
pe3yNbTaThl 3KCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTH;

- YMeThb OCYIIECTBJIATh  LICJICHANPABICHHBIA  IOHMCK
XUMAYECKOH MHPOPMALUU B Pa3IUYHBIX HCTOYHHUKAX
(HayuHas ¥ yueOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoil uH(opManuu, cetb HWHTepHEeT U HApyrue),
KPUTHYECKH aHAM3UPOBATh XHUMHUYECKYI0 HHGOpMAIHIO,
nepepadbaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBHUH C
HOCTaBJIEHHON yueOHOH 3aaayeii;

- BJIAJIETh CUCTEMOM 3HAHMI O METOAAaX HAy4yHOT'O MMO3HAHUS
SIBJICHUH TIPUPOABI, UCIIOJIB3yEMBIX B €CTECTBEHHBIX HAyKax
u YMEHUSMH IIPUMEHSATH 9TH 3HAHUSA pu
OKCIIEPUMEHTAIBHOM  HCCIEAOBAaHUM  BEIIECTB U A
OOBSICHEHUS! XMMMYECKUX SBJICHMM, HMEIOIIUX MECTO B
IPUPOAE TMPAKTUUYECKOW JCATEIBHOCTH YEJIIOBEKA U B
MOBCEIHEBHOMN JKU3HH;

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

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITENILHOCTU M
CaMOOITPEETIEHHUIO;

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

OBnajgeHue  yYHHUBEPCAIbBHBIMA  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHasl IS TEIbHOCTD:

- yMeTh IUIAHUPOBaTh U  BBIIOJHATH XUMHUYECKHI
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; MPOBOAMWTH PEAKIMU HOHHOTO OOMEHa,
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- IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOMN
Y MHIUBHUIYAJILHON pabOTHI,

- [pUHUMATh 1M  COBMECTHOM  JEATEJIbHOCTH,
OpraHU30BBIBATh U KOOPJWHUPOBATH JEUCTBHUS 1O €€
JIOCTHMKEHUIO: COCTaBIISITh TUIaH JIEUCTBUM, pactpeaeisiTh
poIM C yYETOM MHEHUW YyYaCTHHKOB OOCYXKIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh U BBINONHITH PAaOOTy B YCIOBHSX
pealbHOTO,  BUPTY&JIBHOTO W KOMOMHHPOBAHHOIO
B3aUMOJCHCTBUS;

- OCYILECTBJIATh MO3UTUBHOE CTPATETUYECKOE MOBEACHUE
B PAa3JIMYHBIX CHUTYalUsX, TMPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OsgnajgcHue YHUBEpCAIbHBIMHU peryasiTUBHBIMU
NENCTBUSIMU:

T) IPUHATHE ce0s U IPYruX JHOIEH:

- IPUHUMATh MOTHUBBI U apryMEHTHI JIPYTUX JIIOJEH IpHU
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- MpPU3HABATh CBOE MPABO W MPaBO APYIUX JIOJEH Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JIPYTOro 4e0BeKa;

ONpeNeNIATh Cpelly BOJHBIX PpAacTBOPOB, KadeCTBEHHbIE
peaknuu Ha cynbdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelaTh SKCIEpUMEHTAbHbIE 3aJau 110
temam "Metamnsl" u "Hemeramibl") B COOTBETCTBHM C
IpaBWIAMU TEXHUKM O€30IaCHOCTH IpU OOpallleHHuH C
BEIIECTBAMHU u 71a00paTOPHBIM 000pyZI0BaHUEM;
NPEACTaBIATh Pe3yJabTaTbl XUMHUYECKOTO 3KCIIEPHUMEHTa B
(dbopMe 3ammcu YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUU U
(hopMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO IUTAHUPOBaTh W MPOBOJIUTH
XUMHUYECKUH SKCIIEPUMEHT (IOJIy4YeHUe U U3y4eHHUEe CBOWCTB
HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB, KAYECTBEHHBIC
peakuuyd  yIJIEBOAOPOAOB  Pa3jIMYHbIX  KJIACCOB U
KHCJIOPOJICO/IEPIKAINX OPTraHMYECKMX BEIIECTB, PELICHUE
9KCHEPUMEHTATbHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX U OPTaHHYECKUX BEIIECTB) C COOIIOICHIEM
npaBwi1 Oe3omacHoro oOpalleHuss C BelleCTBaMU U
nabopaTopHbIM  00OpyZoBaHUEM, (OPMYIUPOBATH IEIU
UCCIIeIOBaHMs, TPEAOCTaBIATh B  PAa3IM4YHOM  (opme
pe3yIabTaThl SKCIIEPHUMEHTA, AaHATM3UPOBATh U OI[CHUBAThH UX
JIOCTOBEPHOCTb;

OK 07. CoxelicTBOBaTH

COXpaHEHHIO
OKpy)XamIlei  cpeaspl,
pecypcocOepekeHHnIo,
MPUMEHITh 3HAHHUS 00
W3MCHCHHUU KIIUMarTa,
MIPUHIIUITEI OEPEekKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYAITHBIX

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

IIOHUMaHue BIIMSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOLECCOB HAa COCTOSIHUE NPUPOJHOW M COLMAIBHOU
Cpensl, OCO3HaHUe r1106aIbHOTO Xapakrepa

9KOJIOTHYECKUX MPooIIem;

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

AKTUBHOE HENPUATHE JEHUCTBHUM, NPHUHOCAIIUX Bpex
OKPYXKarolleH CpeJie;

- chopMupoBaTh  MpPEACTABICHHUA: O  XMUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAyYHOW KapTHHBI MHpA, POJIU
XMMUU B TO3HAHUU SIBJICHUH NPHUPOIBI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIbHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHus] MPaKTHUYECKUX
3alad M DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CpeE;

- YMETb co0nroaaTh IpaBuIIa HKOJIOTUYECKU
1[e1Ieco00pa3HOro  MOBEJACHHUS B OBITY M TPYIOBOH
NEeSTEIbHOCTH B LEISX COXPAaHEHUS CBOEro 3JI0pOBbS U
OKpY)Kalollleld NPUPOJHON CpeAbl; YYUTHIBATh ONACHOCTh
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CUTyallMsX,

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

- paclIMpeHuEe OmbITa ACATEIBHOCTH 3KOJIOTHYECKOMN
HaIpaBJICHHOCTH;

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

BO3JICHCTBHS HAa JKUBBIE OPraHU3MBI  ONPEIEICHHBIX
BEILIECTB, TOHUMAasi CMBICI TIOKa3aTelis MpeaesibHON
JIOITYCTUMOM

KOHIICHTPALINH;

- YMETh NPOTHO3WPOBATh, AHAIM3UPOBATh M OIICHUBATH C
MO3UIUA  DKOJIOTMYECKOH  OE30IMacHOCTH  ITOCICACTBHS
OBITOBOH ¥ TIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH ¢ TepepadOTKOM  BEIIECTB; HCIOJIb30BaTh
MOJyYeHHbIE 3HAHUS AJI1 NPUHATHUS TPAMOTHBIX pPelIeHUM
po0JIeM B CUTYyAIIUSIX, CBI3aHHBIX C XUMHUEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha >KHUBbBIE
OpraHU3Mbl OIPEICICHHBIX BEIIECTB, IMOHUMAs CMBICI
noKasaTtensi TpPeesbHON JOMyCTUMON KOHIEHTpaluu, U
MOSICHATh Ha TMpUMEpax CIOCOObl  YMEHBIICHUS U
NPEIOTBPAICHUSI X BPEIHOTO BO3JCHCTBHS HAa OPraHHU3M
yeJIoBeKa.
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2. CTPYKTYPA U COIAEP)KAHUE OEH_[EOBPA3OBATEJII)HOI71 JAACIHUITINHBI
«XHUMMUSA»
2.1. O0beM QUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

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

OcCHOBHOE coJIepKaHue 70
B T.4..

TEOPETUYECKOE 00yUeHUE 44
MIPAKTUYCCKHUE 3aHATUS 26
IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE coAep:KaHMe(coAepKAHHE 9
NMPUKJIATHOTO0 MOJYJIA)

BT. Y..

TEOpPETHYECKOe 00yUEeHNE 2
MPAKTUYCCKHUE 3aHSATHSI -
WHIUBUIYTBHBIN TIPOCKT HeT
KOHCYJIbTaIlH -
[IpomexyTodHas arTecTanus B IEPBOM ceMecTpe B (hopme

mudepeHIMPOBaHHBIN 3a4eT
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2.2. TemaTu4yeCcKuil 1JIaH U COACP)KAHUE JUCHUILIMHBI

HaumenoBanue pa3ienoB u Tem Copepxanne yaeOHOTo MaTepuana(0CHOBHOE U TIPOGECCHOHATBHO- O6bem | ®opmupyembie
OPUEHTUPOBAHHOE) U MPAKTUUECKUE 3aHATUS, IPUKIATHON MOIYIIb aK.4aco | KOMIIETCHLIUU
B
1 2 3 4
OcHOBHOE COJIep KaHNe 70
Paznenl.OcHOBBI CTpOEHUS BENIECTBA 8
Tema 1.1.Ctpoenu atoMoB | OCHOBHOE COJIepKaHNE 4 OK 01
XMMHMUYECKHX 3JIEMEHTOB U Ipupoja | TeopeTndeckoe oOydeHue 2
XUMUYECKOU CBA3H CoBpeMeHHass Mojelb CTPOEHHUS aroma. OJIEKTPOHHas KOH(Urypamus aroma. 2
Krnaccudukanuss XUMHYECKHX DJIEMEHTOB (s-, P-, O-amementsi). BanieHTHBIC
MIEKTPOHBL.  BaneHTHoCcTh.  DJEKTpOHHAs  HpUpoJa  XMMHYECKOH  CBS3M.
DNEeKTPOOTPULIATETLHOCTb.
KoBanenTHast cBsA3b, €€ Pa3HOBHJIHOCTU M MEXaHHU3Mbl 00pa3oBaHUs (OOMEHHBIH U
JIOHOpHO-aKUenTopHbIi). MloHHas cBA3b. Meramnndeckas cBsi3b. BogoponHas cBA3b.
MexMoeKysipHbIe B3aUMOAEHCTBHSL.
W3oTonbl, 0OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, T'MOpUIM3alusi aTOMHBIX
opburaneil.
[IpakTryeckue 3aHsATHS 2
IIpakTnyeckas padora Ne 1. PemieHne mpakTH4YecKUX 3allaHUN HA COCTaBICHHUE 2
AIEKTPOHHO-TpaPUUIECKUX GOPMYIT dJIEMEHTOB 1—4 TIeproI0B.
Tema 1.2. Ilepuonnyeckuii 3akoH U | OCHOBHOE COJIep>KaHUE 4 OK 01
tabnuna JI.1. Menpeneesa Teoperudeckoe 00ydeHne 2 OK 02
[Iepnonnueckas cucrtema xumuyeckux aemeHToB (.M. MenneneeBa. @uznueckuil
cmbica Ilepuonnueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB B
COOTBETCTBUM C IOJIOXKEHMEM XMMHMUYECKOro 3jieMeHTa B llepmonnueckoil cucreme.
MupoBo33peHueckoe ¢ HayyHoe 3HaudeHue Ilepuommueckoro 3akona J[.U.
MenpeneeBa. Ilpornossr .M. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKUX
JJIEMEHTOB.
[IpakTnueckue 3aHATHS 2
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IIpakTuyeckass padora Ne 2. PemeHue  NpakTUKO-OPUEHTHUPOBAHHBIX
TEOPETUUECKUX  3aJaHUi  HAa  XapaKTepu3alul0  XHMHUUYECKHX  BJIEMEHTOB
«Mertamnuyeckue / HEMETAUIMYECKHE CBOWCTBA, AJICKTPOOTPHUIATEIBHOCTh |
CPOJICTBO K AJIEKTPOHY

XMMHYECKUX OJJIEMEHTOB B COOTBETCTBHE C UX DJICKTPOHHBIM CTPOCHUEM U
MOJIO)KEHUEM B NEPUOAMYECKOM CUCTEME XUMHYECKHX 3yiemeHToB .M.
Meunneneesay.

Pasznen 2. Xummnueckue peakiuu

Tema 2.1. Tunmsl XUMHYECKHUX
peakuuii

OcHOBHOE COACPIKAHUC

Teopernueckoe o0yueHue

Knaccubukanus u TUOBI XMUMHYECKUX PEAKIUH C y4aCTHEM HEOPraHMYECKUX
BeulecTB. KonuuecTBeHHblE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHbl B XMMHMHM M pacyeTbl [0 YPaBHEHHUSIM XUMHUYECKHMX peakiuil. Moib Kak
€MHMIIAa KOJIMYEeCcTBa BellecTBa. MossipHas Macca.

3aKOHBI COXPAaHEHHUs MAacChl U SHEpPruu. 3akoH ABorajapo. MospHbld 00beM Tra3oB.
OTtHocuTenbHAs! IJIOTHOCTH Fa30B.

Peakunu koMmIuiekcooOpa3oBaHUsI C y4acTHEM HEOPraHMYEeCKHX BellecTB (Ha
IpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHHUS).

NN O

HpaKTI/I‘leCKI/IC 3aHATUA

IpakTtuyeckass padora Ne 3. CocraBieHHE YpaBHEHUN peaKIUi COEIUHEHUS,
pa3NioKeHUs!, 3aMeIlleHUs, OOMeHa. YpaBHEHUs peakKIfil TOPEHUsl, HOHHOTO OOMEHa,
OKHCJIEHUS-BOCCTAHOBJICHUSI.

Pacuer koMueCTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB U MPOTYKTOB PEAKIIHH.
Pacuer KOMMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEAKIIMU COCTUHEHUS, €CIIH OJTHO
W3 BEIIECTB JIaHO B M30BITKE W/WIM COJAEPKUT MpPUMECH. Pacdyer maccoBOl wim
O0OBEMHON JONMM BBIXOJA TMPOJAYKTa PEAKIUU COCTUHEHUS OT TEOPETHYECKH
BO3MOXXHOTO. Pacuer o0O0BbeMHBIX OTHOLIEHHM ra30oB. Pacuer Maccel (00beM,
KOJIMYECTBO BEIIECTBA) MPOJYKTAa PEAKIMH, €CIM OJIHO W3 BEUIECTB JaHO B BUJC
pacTBOpa € OMPENEIEHHOW MacCOBOM J0JIEW paCTBOPEHHOTO BEIIECTBA.

N

OK 01

IIpakTnueckas padora Ne 4. YpaBHEHUS OKHUCIIEHHA-BOCCTaHOBIEHHS. CTeneHb
okucieHna. OKHUCIUTENb W BOCCTAHOBHUTENb. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHbBIE
peakuuu B IpPHUPOJAE, IPOU3BOACTBEHHBIX MpOIECCax U IKU3HEAEATEIbHOCTH
oprann3mMoB. OKHCINTEIbHO-BOCCTAHOBUTENBbHBIN noTeHIa cpenibl. CocTaBiaeHHe U
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ypaBHUBAHHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOAOM 3JIEKTPOHHOTO
Oanmanca. TUNMYHBIE HEOPTaHUYECKHE OKUCIHUTEIN W BOCCTAHOBUTEIU. DJIEKTPOIIU3
pPacTBOPOB M PaCIJIaBOB COJICH.

Tema 2.2. DOnexrponutuueckas | OCHOBHOE COJICpKAHUE 4 OK 01
JMCCOLMalUs U HOHHBIA OOMEH Teopernueckoe obydyeHue 2

Teopus anekrponuTuueckoi quccounanuu. Peakunn nonHoro oomena. CocraBieHue 2

peaKiuii HOHHOrOo OOMEHa ITyTeM COCTaBJICHUS UX IOJHBIX M COKPAIIEHHBIX MOHHBIX

YpaBHEHUH.

I'maponns coneil. 3HaueHWe Truaposin3a B OMOJIOTMYECKUX OOMEHHBIX IpOLEccax.

[IpumeHeHue ruiposan3a B IPOMBIIIJIEHHOCTH.

[IpakTuueckue 3aHATHS 2

IIpakTHyeckas padora Ne 5. «Peakuuu rugpoauzar. 2

UccnenoBanue cpeapl pacTBOPOB CoJieH, OOpa30BaHHBIX CHIIBHBIMH M CIIA0BIMH

OPOTOJIMTAMH, M HX pEaKUMid C pacTBOpaMH LIEJOYd U KapOoHaTa HaTpusl.

CocTaBiieHHE peakI1il THAPOIIN3a COJIEH.
Pasnen 3. CtpoeHue u cBOMCTBA HEOPraHUYECKUX BELIECTB 14
Tema 3.1. Krnaccudukanus, | OcCHOBHOE coJiepiKaHue 4 OK 01
HOMEeHKIaTypa W crpoenue | TeopeTnueckoe obydeHne 2 OK 02
HEOPraHNYECKHUX BEILECTB IIpenMer HeOpraHMYECKOM XUMHUHU. B3auMMOCBA3P HEOPraHWYECKHX BEILECTB. 2

Knaccuukanus HeopraHmdeckux BemlecTB. lIpocTele M CIOXHBIE BEIIECTBA.

OCHOBHBIE KJIACChl CJIOXHBIX BEHIECTB (OKCHABI, TMJIPOKCHUJbI, KHUCJIOTHI, COJIH).

Homenknarypa u Ha3BaHWE HEOPraHMYECKHUX BEUIECTB MCXOAS M3 UX XMMHUYECKOHN

(hopMyJIbl WM COCTaBIECHUE XMMHUECKON (DOpMysbl MCXO/s M3 Ha3BaHMS BeELIECTBa

10 MEKAYHAapOJHON MM TPUBUAIBHON HOMEHKIIATYpE.

MexmornexynspHble B3auMoaelcTBusd. Kpucramioruaparsl. ArperaTHble COCTOSIHHS

BemiecTBa. Kpucramumdyeckue M amopdHble BemlecTBa. THIBI KPUCTATUYECKUX

peleTok (aromHasl, MOJIEKYJsIpHasi, MOHHAs, MeTajuinyeckas). 3aBHUCHUMOCTh

(u3MYEeCKUX CBOICTB BelleCTBA OT THUMAa KPUCTALIMYECKOW pemerku. IIpudnHbl

MHOT'000pa3us BEIIECTB.

CoBpeMeHHbIE TPEACTaBICHUS O CTPOCHUHU TBEPJBIX, JKUAKHUX U Ta3000pa3HbIX

BeuiecTB. JKuakrue KpuCTaibl.

[IpakTrueckue 3aHsATHS 2
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IIpakTuyeckasi padora Ne 6. Pemenue 3amau Ha pacyeT MaccOBOW JOJU (Macchl) 2

XMMHUYECKOT'0 3JIEMEHTa (COEIMHEHNs1) B MOJIEKYJIe (cMecH).
Tema 3.2. ®usuko-xumuueckue | OCHOBHOE COJEpKAHUE 8 OK 01
CBOICTBa Heopranudyeckux | Teopernueckoe oOydeHme 6 OK 02
BCIISCTB Meramipl. OOmue (u3uyeckue W XHUMHUYECKHE CBoWcTBa MeTamuioB. CrocoObl 2

[IOJIy4€HHUsl. 3HAUEHUE METAJUIOB U HEMETAIOB B NPHUPOAE U JKU3HEIEATEIbHOCTH

yelioBeKa W opranu3smMoB. Kopposusi MeTamioB: BUIbl KOPPO3UH, CHOCOOBI 3aIIUTHI

METAJIJIOB OT KOPPO3HH.

Hemerannpl. O0mue ¢usznyeckue U XUMUYECKHE CBOWCTBA HEMETANIOB. THIHYHBIE 2

corictBa MetaiwioB [Y— YII rpynmn. Knaccudukamus u HOMEHKIAaTypa COSIMHEHUMA

HeMeTalsIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE.

XUMHUYECKHE CBOICTBa OCHOBHBIX KJIACCOB HEOPTraHMYECKMX BEUIECTB (OKCHIOB, 2

THAPOKCUIOB, KHUCIOT, COJed U JAp.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB

MPOCTHIX BEIIECTB, BOAOPOAHBIX COCAMHEHUH, BEICITNX OKCHIIOB U THUAPOKCH]IOB.

[IpakTuueckue 3aHATHS 2

IIpakTuyeckast padora Ne 7 «CBoliCcTBa METAJIIOB U HEMETAILIIOBY. 2

HccnenoBanne (U3MYECKHMX W XHUMHYECKHX CBOHCTB METAIUIOB M HEMETAJUIOB.

Pemenne 5SKcnepuMEHTANbHBIX 3aJad MO CBOMCTBAM XHUMHYECKHUM CBOMCTBaM

METAJIJIOB, 110 PACIO3HABAHUIO U MOJIYYEHHIO COEAMHEHUH METAJIJIOB U HEMETAJIJIOB.
Tema 3.3. [IpouzBoactBo | OCHOBHOE cO/iepKaHUE 2 OK 01
HEOPraHUYeCKuX BemiecTB. | Teopetnueckoe oOyyeHue 2 OK 02
3HaueHUEe U IPUMEHEHUE B OBITY U | O0IIMe TpPEACTaBICHUs. O TPOMBINUIEHHBIX CIIOCO0AX MOJNYYEHUsS XUMHYECKUX 2
Ha IIPOU3BOJACTBE BELIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOTHI).

Uepnass u 1BeTHass Merayutyprus. [IpakThueckoe NpUMEHEHHE SJIEKTPOIM3a s

MOJIyYEHHUsI UIEJIOYHBIX, MIEIOYHO3EMENbHBIX METauIoB U amoMuHMs. CTEeKIo u

CWJIMKATHASI IPOMBIILIIEHHOCTb.

[IpoGiema 0TX0/10B U TOOOYHBIX MPOAYKTOB.
Paznen 4. CtpoeHue 1 CBOMCTBAa OPraHUYECKUX BEIIECTB 24
Tema 4.1. Knaccudukanus, | OcHOBHOE coziep kaHne 4 OK 01
CTPOECHHE u HOMeHKnarypa | Teoperudeckoe oOydeHue 2
OpPraHUYECKUX BEILECTB [IpenMer oprannueckoit XuMuu. B3auMocCBs3b HEOPraHMYECKUX U OPTaHUIECKUX 2

BEIIECTB.
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XHUMHUYECKOE CTPOEHUE KaK MOPSAJOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO UX
BaJIEHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMHUUYECKOI'O CTPOCHMSI OPraHUUECKUX
coequHennii A.M. bBytiepoBa. VYriepomaHbIii CKeJIET OpPraHUYE€CKON MOJICKYJIbI.
Monekynsipable ¥ CTPYKTypHbIE (pa3BEpHYTBHIE, COKpAIIECHHBIE) XUMUYECKUE
¢dbopMyIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO CTPOCHHS MOJICKYIL.
W3omepust u u3zomepsl (CTpYyKTypHas, IeoMeTpuueckas (LUC-TpaHC-U30MEPHUS).
KpatHocTh XuMu4eCckoi CBs3H.

[lonatue o ¢yHkuMoHaANBHOW Tpynme. [IpuHIMIIBI KIaccu(UKAUN OPraHUYeCKHX
COeMHEHUI. MexayHapoJHas HOMEHKIAaTypa M IPUHLUIBI HOMEHKJIATYpbI
OPraHNYeCKUX COCTMHEHUH.

HpaKTI/I‘leCKI/Ie 3aHATUA

IIpakTnueckas padora Ne 8. HomeHknarypa OpraHuyecKkux COEIUHEHUI
OTACNBHBIX  KIaccoB  (HACHILICHHbIC, HEHACBHIIICHHBIE W  apOMaTHYecKue
YTJIEBOAOPOABI, CIIUPTHI, (DEHOIIBI, aJIbJACTH b, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHrue TOJHBIX U COKpAIlEHHBIX CTPYKTYPHBIX (DOPMYJ OpraHUYECcKUuX
BCIICCTB OTACJIBbHBIX KJIACCOB, MCIIONB3ysA HMX HA3BaHHA 110 CHUCTEMAaTHYECKOM
HOMeHKJIaType. Pacuersl mpocreiinieli GpopmMynbl opraHMYecKOil MOJIEKYIbI, HCXOMAS
13 2JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CBoiicTBa OpraHM4ECKUX
COECIMHEHUN

OcHOBHOE coaepKaHue

18

Teopernueckoe obyueHue

14

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUH OTIENbHBIX KIJIACCOB
(ocoOeHHOCTH KJlacCU(UKALMM U HOMEHKJIATYphl BHYTPU Kjacca; FOMOJIOTHYECKHH
psaa u obmas Gopmyna; nzomMepus; GU3NUECKUE CBOIMCTBA; XMMUYECKHE CBOWCTBA;
CIOCOOBI MOJTYYEHHUS):

— TMpeAenbHbIE YIIIEBOAOPObl (0COOEHHOCTH KilacCU(PUKAMM W HOMEHKJIATYpPbI
BHYTpPH KJIacCa; TOMOJIOTHUECKUH psia U ob1mas popmyIna; H30MepHsi)

— TIpeneNbHBIC YIIEBOJAOPO/Abl ((DU3NYECKUE CBOWCTBA;, XHMHUYECKHE CBOWCTBA;
CIOCOOBI TOTY4EHU)

— HernpeebHbIe 1 apOMAaTHYECKUE YIIIEBOAOPOABI(OCOOEHHOCTH KiacCU(UKauu 1
HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKUH psJl M 001as Gopmyna; n3oMepHsi)

OK 01
OK 02
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— HempenenbHble M apOMaTHYECKUE YIJIEBOJIOPOABI ((pu3uyeckne CBOWCTBA;
XUMHUYECKHE CBOMCTBA; CIIOCOOBI TOTY4YEHUS)

— KHUCIJIOPOJCOJIEpXKAIIUE COCNMHEHHs (COUPTBI W TpOCTbie 3¢Qupbl, (HeHosl,
QJIBJICTU/IBI U KETOHBI, KapOOHOBBIE KHUCIOTHI U HUX MPOM3BOJHBIC). [IpakThueckoe
IIPUMEHEHHE STWICHIVIMKOJS, MnuepuHa, (enona. Ilpumenenue ¢opmanbpaeruia,
aleTanbJerua, YKCyCHOW KUCIOTH. Mblla KaKk COJM BBICIIMX KapOOHOBBIX KHCIIOT.
Moro1ue cBOMCTBa MBLIA;

— a3zoTcoacpKaue COCAMHCHUA (aMI/IHBI n aMHMHOKHUCJIOTHI, 66J’IKI/I).

Knaccudukanuss 1 0COOCHHOCTH OPTraHMYECKHX peakiui. PeakimoHHBbIC LEHTPHI.
Panukanel. [lepBoHavyasibHBIE TOHATHS O THUNAX W MEXaHHW3MaX OPraHUYECKUX
peaKIuid.

[IpakTueckue 3aHsATHS

IIpakTuyeckass padora Ne 9.:Pemienne nenovex mnpeBpaiieHuid Ha TEHETHYECKYIO
CBA3b MEXJY KJacCaMM OPraHMYECKHUX COEIMHEHUM C COCTaBJIECHUEM Ha3BaHWU
OpPraHWYECKUX COCIMHEHMM 0 TPUBUAIBHON WM MEKIYHAPOJHON CUCTEMATUYECKON
HOMEHKIaType. Pelenue pacueTHBIX 3a7ad IO ypaBHEHUSIM pEakLUl C y4acTHUEM
OpPraHUYECKHUX BEIIECTB.

IIpakTnueckas padora Ne 10. «IlonydyeHne MeTaHa W H3y4yE€HUE €ro CBOMCTB
(ropeHue, OT-HOIIEHHME K OpOMHONM BOJe M pacTBOpPY IepMaHraHara Kajus),
HOMEHKJIATypa aJIKaHOB»

Tema 4.3. Opranudeckue BelecTBa
B JKU3HEIEATEIBHOCTH YEJIOBEKA.
IIpon3BoaCTBO M IIpUMEHEHHE
OpPraHUYECKUX BELIECTB B
MIPOMBIIIJIEHHOCTH

OcHOBHOE coJiepKaHue

N

TCOPCTI/I‘leCKOG 06yquI/Ie

N

buooprannueckue coenunenus. [Ipumenenne u Ouosiornyeckas pojib YIi€BOJIOB.
OxuciieHue yIrieBOJI0B — MCTOYHUK SHEPrMM JKHUBBIX OpraHusmoB. O6sacTtu
MPUMEHEHUsI aMUHOKHUCIOT. [IpeBpamienust OenkoB MUIIM B OpraHU3Me.
buonornueckue ¢ynkuun OenkoB. buonornyeckue QyHkiuu kupoB.  Poib
OpPraHMYECKO XMMUU B pEeUICHUH MPoOJIeM MUIIEBOM 0€301aCHOCTH.

HyxnenHoBble KHCIOTBI: cocTaB M cTpoeHue. CrtpoeHue HykineoTuaoB. Cocras
nykinenHoBbix  kucinotr (AHK, PHK). Ponp  HyKkIeMHOBBIX  KHUCIOT B
KU3HENEATEIIbHOCTU OPraHU3MOB.

N

[Ipon3Bo/ICTBO OpraHMYECKUX BEUIECTB: IPOU3BOJCTBO METaHONa, MepepadoTka
Hedrtu. [TonmuyTHieH KaK KPYMHOTOHHAXHBIA MPOIYKT XMMHUYECKOTO MPOU3BOJICTBA.

OK 01
OK 02
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[Ipumenenue stmiieHa. [Ipon3BoACTBO U MpUMEHEHUE KaydyyKa U PE3UHBI.
CunHTeTHYeCcKUe U UCKYCCTBEHHbIE BOJIOKHA, UX CTpOEHHE, cBoMcTBa. [IpakTHueckoe
UCIOJIb30BaHNWE BOJOKOH. CHHTETHYECKHE TIUICHKHU: U30JALUS MJi1 IMPOBOJIOB,
MEMOpaHBI JUIS OTIPECHEHUS BOJIbI, 3alIUTHBIC MJICHKHU JIJISI aBTOMOOMJICH, TUIACTHIPH,
XUpyprudeckre mNoBsi3ku. HoBbIe TEXHOJOTHMU JaNbHEWIIEro COBEPIIECHCTBOBAHUS
MOJIMMEPHBIX MaTEPUATIOB.

Ponb oprannyeckoil XuMuu B pelICHUH MPOOJIeM YHEPreTHUECKOl 0e30MacHOCTH, B
Pa3BUTUU MEJUILIMHBI, CO3/IaHUM HOBBIX MATE€pPUATIOB, HOBBIX MCTOYHUKOB 3HEPTUU
(apTEepHATHBHBIEC HICTOYHUKHU SHEPTUN).

Pasnen 5. Kunetnueckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS XMMHUECKUX peaklui 6
Tema 5.1. Kunernueckue | OCHOBHOE COJiepKaHHE 4 OK 01
3aKOHOMEPHOCTH nporekanus | Teoperndyeckoe oOydueHne 2 OK 02
XUMHUYECKHUX PEaKIIMH XUMHYECKUE PEAKIUH. Knaccnq)HKauHﬂ XUMHUYECKUX peaKuI/Iﬁ: o (1)a30BOMy 2

coctaBy (FOMOI€HHbIE M TE€TEpOTEHHbIE), IO UCIOJIb30BAHUIO KaTalau3aTopa

(KaTaJIUTUYECKUE U HEKATaJTUTHUECKUE).

CkopocTh peaklvd, €€ 3aBUCHUMOCTb OT Ppa3jIMYHBIX (DAKTOPOB: MPUPOJIBI

pearupymomux BEIIECTB, KOHLEHTPALUU PEArUPYIOIIUX BEUIECTB, TEMIIEPaTypPbl

(npaBuno  Baut-T'odda), mnmomaan peakMOHHOM  NOBEPXHOCTH, HaJIWYHS

KaTtanu3zaTopa. Ponb kaTanu3aTtopoB B IPUPOJI€ U TPOMBIIUIEHHOM IIPOU3BOJICTBE.

OHeprus akTHUBalMU. AKTUBUPOBaHHBIN KomIuiekc. Kartanuzarops! u karanu3. Ponb

KaTaJIn3aTOPOB B IPUPOJIE U MPOMBIIIEHHOM TPOU3BOJCTBE.

[IpakTyeckue 3aHsATHS 2

IIpakTnueckas padora Nell. M3ydyeHue 3aBHCHUMOCTH CKOPOCTH XMMMUYECKOM 2

peaKIy OT KOHLIEHTPALMU PEArupyrOUINX BEMIECTB U TEMIIEPATYPHI.
Tema 5.2. Tepmoaunamuueckue | OCHOBHOE CO/IEpKAHUE 2 OK 01
3aKOHOMEPHOCTH MPOTEKAHUSA OK 02

Teopernueckoe oOyueHue 2
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xumuueckux peakuuid. PauoBecue | Kiaccupukanus XMuMHYECKUX PEaKIHii: 10 TeroBoMy 3P QeKTy (IK30TepMHUUYECKUE, 2
XUMHUYECKHUX PEaKIH SHIOTEPMHUYECKHE), MO0 oOparumocTu (oOpatumble W HeoOpaTtumeie). TemoBble
3¢ dexTsl XuMuYeckux peakiuil. Tepmoxumuueckue ypaBHeHUS. OOpaTUMOCTh
peakuuii. XUMHUYECKOE PAaBHOBECHE U €0 CMELICHHME IOJ ACUCTBUEM DPA3IUYHBIX
(akTopoB (KOHLIEHTpallUs pEeareHTOB WJIM NPOAYKTOB pEaklUd, JIaBJcHHE,
TeMIEparypa) A CO3JaHUsl ONTHMAJIbHBIX YCIOBUH NPOTEKAHUS XUMHUYECKHUX
MIPOLIECCOB.
[Tonsarue 06 sHTampnUK U 3HTpONUN. DHeprus [ udoca. 3akon ['ecca u cneacTBus u3
Hero. Poip cMmemnienuss paBHoBecus B TexHoJormdeckux mporeccax. [Ipunmun Jle
atenbe. BausiHue pa3inuuHbIX (AKTOpPOB Ha M3MEHEHHUE PAaBHOBECUS XUMHUYECKUX
peakiuii.
Paznen 6. JlucniepcHbie CUCTEMBI 4
Tema 6.1. JucniepcHbie cuctembl U | OCHOBHOE COZIEpKAHUE 2 OK 01
(aKTOpPHI MX YCTONYUBOCTH Teopernueckoe oOyueHue 2 OK 02
JHucnepcusie cuctembl. Konmonuasie cuctemsl. ICTUHHBIE pacTBOPHI. 2 OK 07
PactBopenne  kak  (¢usumko-xumuueckuii  mpormecc.  PactBopel.  CriocoObl
MIPUTOTOBJIEHUST pacTBOpoB. PacTtBopuMocTs. MaccoBass 10is pacTBOPEHHOTO
BeulecTBa. [IpenenbHO AOMyCTHMbIE KOHIEHTPALMU U UX HCIOJb30BaHUE B OIICHKE
9KOJIOTUYECKOM 6€30MacHOCTH.
Knaccupukauusa nucnepcHelx cucreM 1o coctaBy. CrtpoeHue #  (akTOpbl
YCTOMYMBOCTH JMCIIEPCHBIX CHCTeM. Pacrio3HaBaHuWE UCTHHHBIX pacTBOPOB,
KOJUIOM/IHBIX pPAacTBOpPOB M TIpyOoaucnepcHblx cucteM. CTpoeHHe MHUIIEIUIBL.
PaccenBanne cBeTta npM MNPOXOKIEHUM CBETOBOTO ITydyKa 4Yepe3 ONTUYECKU
HEOAHOPOAHYIO cpeny (dddexra Tunmgamns).
Tema 6.2. UccnenoBanue cBoilcTB | OCHOBHOE COJIEpKaHUE 2 OK 01
IOUCIEPCHBIX  CUCTeM Uil uX | [IpakTudeckue 3aHATHS 2 OK 02
UIECHTHUKAKH IIpakTnueckas padora Nel2. «MccnenoBaHue TUCTIEPCHBIX CUCTEM. 2
[IpuroToBneHue W U3y4YE€HHE CBOMCTB JUCIEPCHBIX CHUCTEM pa3HBIX BHJIOB:
CYCIIEH3UH, AMYJIbCHM, KOJUIOMJHOTO pacTBopa. CpaBHEHHME CBOWMCTB HCTHUHHBIX U
KOJUIOMIHBIX PACTBOPOB, BbISIBJICHHE OCHOBHBIX PA3IMYUN MEXKy HUMHU.
Paznen 7. KauecTBeHHbIE peakiiiy 0OHApYKEHHUs] HEOPIraHWYECKUX M OPraHUYEeCKHUX BEIECTB 4
Tema 7.1. O6napyxeHue \ OCHOBHOE coJIep >KaHNe 2 OK 01
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HEOpPraHWYeCKNX  KaTHOHOB U | TeopeTmueckoe oOydeHHe 2 OK 02
aHUOHOB KauecTBeHHBIE ~ XMMHMYECKHE  pEaKLUM, XapakTepHble [  OOHApyKEHUs 2
HEOpPraHMYECKUX BeUIeCTB (KaTHOHOB U aHMOHOB). CocTaBlieHHEe ypaBHEHUHN peakiuil
oOHapyKeHHsI KaTHOHOB [-VI rpymnm v aHHOHOB, B T.4. B MOJEKYJIIPHOH U MOHHOM
dhopmax.
Peaknum oOHapyXeHHMS HEOPraHWYECKHX BEIIECTB B  pEabHBIX OOBEKTaX
OKpY’KaroIlen CpeJibl.
Tema 7.2. O6Hapyx)eHue OcHOBHOE coJIep>KaHNe 2 OK 01
OpPraHUYECKUX BEILECTB IIpakTHyeckune 3aHATHSA 2 OK 02
OTJZIEIIbHBIX KJIACCOB C IIpakTnueckas pabGora Nel3. KauecTBeHHbIE XUMHUYECKHE pEAKLUU, XapaKTEPHbIE 2
MCIOJIb30BAHNEM Ka4CCTBCHHBIX Uit oOHapyXeHHsl OTAEIbHBIX KJIAaCCOB OPraHUYECKHX COEIUMHEHMI: (HEeHOIIOB,
peakuuit aNbJAECTUIOB, KpaxMaJla, YKCYCHOU KHUCIIOTHI, AMUHOKHUCIIOT U Jp.
Jlenarypanus GeJKOB NIPU HATPEBAHHH, [[BETHBIC PEAKIIUU OEIKOB.
CocraBiieHHE KaueCTBEHHBIX peakUuil OOHapyX EHHs OPraHUYECKUX COCIUHEHHM
OTJICbHBIX KJIACCOB.
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (co/lep:KaHue MPUKJIATHOI0 MOIYJIsl) 2
Paznen 8. Xumusi B ObITY ¥ POW3BOJICTBEHHOM JIESATEIHHOCTH YEIOBEKA 2
Tema 8.1. Xumusa B Obity u | OCHOBHOE cojiepKaHuE 2 OK 01
IIPOU3BOJICTBEHHON JEATENbHOCTH | TeopeTndyeckoe 00yueHne 2 OK 02
YeJIOBEKa Dkonoruveckas 0e30MacHOCTh MOCIEACTBHI OBITOBOM UM  MPOU3BOJICTBEHHOM 2 OK 04
JEATENLHOCTH YENIOBEKA, CBI3aHHas ¢ IEPePa0dOTKOI BENIECTB. OK 07
[TpomexxyTounas arrectarus o qucuuruinae (auddepeHIMpoBaHHbIN 3a4eT)
Bcero 72
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3. YCJIOBUS PEAJIU3AIIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI
3.1. Tpe6oBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJIbHO-TEXHHYECKOMY 00ecrnedeHHI0

Peanu3arnusi mporpaMMbl JUCHUIUIMHBI TpeOyeT Hanuuus ydeOHO# maboparopuu
ka0.Nel6/16a.

OcHallleHHOCTD:

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

XUMUH,

KOMIIBIOTEP, MYJIbTUMEIUNUHBIM MPOEKTOP, IKpaH, CTOJ KOMIBIOTEPHBIH,

MHUKPOCKOII, XUMHYECKasd I10Cyla, ,I[GMOHCTpaHI/IOHHHﬁ

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

1. 3aKOHBI ¥ OHATHUSA XUMUU. 16. MeTamisl.

2. Jluccoruarusi. 17. KucioTtHble 10XIH.

3. Yruepon. 18. Biusgnue 3TaHoza.

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. XUMUS MMUIIA.

14. Amunoxkucnotsl. benkn. 29. Yto MBI mbeM? (XUMHUSI HAITUTKOB)

15. AmuHsbl. 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. Okcumpl HEMETaIUTOB M METAIIIOB.

6. KucnoTsl, knaccudHKaius, TUCCOLUAIUSL.

7. CBOIiCTBa OCHOBAHHIA.

8. Coemunenus yriepoaa. MI3BeCTHIKOBBIE MOPObI, 3HAYEHHUE.

9. T'umc.

10. Oxcun xpemuns. Crekio.

11. MeramsL.

12. Meranel, pacipocTpaneHue, MONyYEHHE, CBOWCTBA.

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. AnerusieH u ero cBo¥cCTBA.

2) 2JIEKTPOHHBIC PECYPChI AUCIUILTHHBI
[IpeseHTanuu:



20. TIpupomHbie HCTOYHUKH YTIIEBOJOPOJIOB.

21. Vrons. HedTs 1 ee cBoiicTBa.

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,
YuebHbie TaOIHIIBI

1. KomrmutekT Tabnun «OpraHu4YecKue BEIIeCcTBay.

2. KommiekT TabuuIy Mo HeOpraHuIeCKOH XUMHUH.

3. KommuiekT Tabnui «XuMHus B CETbCKOM XO03IHCTBE»

PEKOMEHAYEMAS JIUTEPATYPA

OcHOBHbIE HCTOYHUKH:

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 non. — M. : U3garenscTBo FOpaiir, 2021.
— 427 ¢. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-9916-7723-3.
https://www.biblio-online.ru/book/AB861C8C-4E44-4DA4-A2B6-47170C3740DB
JlomoJiHuTeIbHbIEe HCTOYHUKH:

1.I'munka, H. JI. 3agaun u ynpaxxkHeHus no oOmel xumuu: yued.-npakt. nocoodue g CIIO / H.
JI. T'nunka; mox pen. B. A. TlonkoBa, A. B. babkoBa. — 14-e uzn. — M.: U3znatensctBo FOpaiit,
2020. — 236 c. — (IIpodeccronansnoe oopazoBanue). — ISBN 978-5-9916-6390-8.
2.0neiinukoB, H. H. Xumust. Anroput™Msl pemeHus 3aj1a4 1 TecTsl: yueoHnoe nocooue st 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. [lpaktukym: 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. Tynukun, E. Y. Xumus B cenbckoM xossiictBe: yuednoe nocobue ans CIIO / E. . Tynukus.

— 2-e w31, ucnp. u jgon. — M.: U3mparensctBo KOpaiit, 2021. — 184 ¢. — (IIpodeccronanbroe
obpaszopanue). — ISBN 978-5-534-04160-6.
https://www.biblio-online.ru/book/17F100A8-2C41-4920-875C-1BB44A9AAF8D

5.JIeBuukuit, M.M. Jlo6po 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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3.2.1 UndopmanmoHHbie H HU(PPOBBIE TEXHOJIOTHH (IPOrpaMMHOe odecriedeHne,
cOBpeMEeHHbIe MpogecCHOHAIbHBIE 0a3bI IaHHBIX U HH(OPMAIIMOHHBIE CTIPABOYHbIE
cHCTeMbl)

VYuebHasg aucHMIUIMHA (MOIYJb) TMPEIyCMaTpPUBAaET OCBOCHHWE HMH(DPOPMAIIMOHHBIX H
UGPOBBIX TEXHOJIOTUH. Peann3anus quppoBbIX TEXHOIOTUN B 00pa30BaTEIbHOM IIPOCTPAHCTBE
ABIISICTCS OJHOM W3 BaXHEHIIMX 1eieid o0pa3oBaHUs, [aroliell BO3MOXXHOCTH pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa O0ydYaroIuxcs Kak OyAylMX BBICOKOKBAJIM(HUIMPOBAHHBIX
CIELIMAJIUCTOB.

[MudpoBble TEXHOJIOIMH NPEAYCMATPUBAIOT PA3BUTHE HAaBBIKOB 3()(PEKTUBHOrO peleHUs
3agad  MpOo(ECCHOHATIBHOTIO, COIMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3UYHbIX BHUJOB KOMMYHUKALMOHHBIX TEXHOJOrMH. OcBoeHue HUQPOBBIX TEXHOJOTHH B
paMKax JaHHOW JUCHMIUIMHBI (MOZYJS) OPHEHTUPOBAHO HA CIIOCOOHOCTh O€30MacHO H
HQJIeKaIllUM  00pa3oM IojyyaTb JOCTYH, YIPaBJIsATh, HHTEIPUPOBaTh, OOMEHHUBATHCH,
OLIEHUBATh W CO3JaBaThb HH(GOPMAIMIO C TIOMOIIbIO IM(PPOBBIX YCTPOHCTB U CETEBBIX
TexHosioruii. dopmupoBaHue HUPPOBOKH KOMIETEHTHOCTH Ipejnojaraet paboTy C JaHHBIMHU,
BJIa/ICHUE UHCTPYMEHTAMH ISl KOMMYHHUKAIMU.

3.2.2 DJIeKTPOHHO-0HOJIMOTEYHbIe CHCTEMBI M 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycuyr ot 03.04.2024
Ne 6/u (CeteBast aneKTpoHHAs OMOINOTEKA)

2. ba3za maHHBIX 351eKTpOoHHBIX HH(GopMannoHHbIX pecypcoB ®I'BHY INHCXb (morosop
o 00ecneueHuIo J0CTyna K 3JIeKTpOHHBIM uH(popMaruonHeiM pecypcam ®I'BHY IHHCXbB
yepes Tepmunan ynanennoro goctyna (TY ®I'BHY HHHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnekrponHas 6nbnnoreuHas cucrema «HannonansHbIN 1HpPOBOIA pecypc «PykoHT»:
Komnekuu «ba3oBbiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (moroBop
Ha OKa3aHHUe yCIyT I0 MpeocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnektporHOe H3aTenbcTBO FOPAWTY (https://urait.ru/) (ToroBop Ha oka3anue
YCIIYT 1O TPEAOCTaBICHUIO NOCTyNma K oOpaszoBatenbHOU miaTdhopme OO0 «DnekTpoHHOE
u3natenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnexkTpoHHO-OMOMMOTeUHas cucrtema «BepHamckuit»y  (https://vernadsky-lib.ru)
(moroBop Ha O6e3BO3ME3THOE UCTIONBE30BaHKE Tpon3BeaeHu oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanumonanbHas snmexkTpoHHas OuOimoreka» (https://rusneb.ru/)
(orosop o nmonkmoueHur k HOb u npenocrasnennn nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornameHue O COTpPyAHHYECTBE IO OKa3aHHIO OMOIMOTEYHO-MH(OPMAIMOHHBIX WU
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTeNIIM YHHUBEPCUTETa U3 4YKCIAa WHBAJIUAOB IO 3PEHHUIO,
CITa0OBHUAAIINX, UHBAIUIOB IPYTHX KaTerOpuUil C OTPaHHUYEHHBIM JOCTYNOM K HH(oOpMaIuw,
JUL, UMEIOUIMX TpyAHOCTH C ureHueM MockoneyaTtHoro tekcta TOI'BYK «TambGoBckas
obnacTHas yHUBEpCaTbHast Hay4YHas oubmoTeka uM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cormarienune o corpyaundectse ot 16.09.2021 Ne 6/m)

3.2.3 UudopMmaniuoHHbIE CTIPABOYHbIE CUCTEMbI
1. CnpaBounas npaBoBas cuctema Koncynsrantlntoc (JoroBop mocTaBku, afanTaluu U
COTPOBOKACHNUS dK3eMIUIIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHBIM nepuoanueckuid cnpaBoyHMK «Cucrema I'APAHT» (moroBop Ha
ycayru 1o conpoBoxaenuio ot 15.01.2024 Ne 194-01/2024)
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3.2.4. CoBpemMeHHbI€e NPo(eccHoHATIbHBbIE 0a3bI JTAaHHBIX

1. ba3a naHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTEeIbHON
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)
2. ba3a nannbix Hayunoi snextponnoit 6ubmmorexku eLIBRARY.RU — poccuiickuii
WH(POPMAIIMOHHO-aHAIUTUYECKUH TIOPTal B OOJIACTH HAayKH, TEXHOJIOTUH, MEIWIIMHBI H
obpasoBanus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie gaHHble DenepanbHOR  CITyKObI

https://rosstat.gov.ru/opendata

rOCYy/IapCTBEHHOW CTATHUCTUKH -

3.2.5. JIuneH3HOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOorpaMMHoe obecrieyeHune, B TOM
YHcJie 0Te4eCTBEHHOr0 MPOU3BOJACTBA

No HaumenoBanue Paspabotunk HocTtynHocThb Ccobuika Ha Equnbiit PexBu3uTHI
1o (ULIEH3UOHHOE, | peecTp POCCUIICKUX MOATBEPKIAIOIIETO
(mpaBooOnamate CBOOOHO nporpamm a1 9BM JIOKyMeHTa (TIpu
JIB) pacmpoctpansiem | u B/] (mpu Hamuaum) HAJINYHN)
oe)
1 Microsoft Windows, Microsoft JIunensnonnoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JecTBHs: OECCPOUHO
2 AHTHBHPYCHOE AO JIuuensuonnoe | https://reestr.digital.g | CyGnuneH3noHHbIH
MPOrPaMMHOE «JTaboparopwust ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacrniepckoro» sphrase_id=415165 «Codreke» ot
Kaspersky Endpoint (Poccust) 24.10.2023 Ne 6/H,
Security as OusHeca CPOK JICHCTBUSL: C
22.11.2023 o
22.11.2024
3 MoitOduc 00O «Hogsie JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
CraHJapTHBIH - obnauHble ov.ru/reestr/301631/? «PyOukon»
OducHblil maker TEXHOJIOTHUH» sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI € (Poccus) 03641000008190000
JIOKyMEHTaMHU 12
W IIOYTOH CPOK JIEHCTBHUSL:
(myoffice.ru) 6eccpovHO
4 OducHblii maker AO «P7» JInuensuonHoe | https://reestr.digital.g Konrpakt ¢ OO0
«PT7-Oduc» ov.ru/reestr/306668/? «Codrekcy
(meckTormHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpPOK JIeHCTBHUS:
OeccpodHo
5 OneparrioHHas OO0O "Bazansr | Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AJIbT cBoboIHOE ov.ru/reestr/303262/? «Cogrexcy
O6pazoBanue» IIPOTrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecnieyenune" 03641000008230000
07
CpOK JI€HCTBHUS:
OeccpodHo
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6 [MporpammHuas AO JIuuensuonHoe | https://reestr.digital.g JIuneH3MOHHBIN
crucTeMa IS «AHTUIIIATHAT ov.ru/reestr/303350/? norosop ¢ AO
OOHApyKEHHS (Poccus) sphrase_id=2698186 «AHTHILIATHATY» OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBaHUN B CPOK JIEUCTBHUSL: C
Y4IeOHBIX U HAYIHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBo6oHO - -
- IPOCMOTP pactpocTpaHsieM
nokymeHToB PDF, oe
DjVU
8 Foxit Reader Foxit CB0OOHO - -
- IPOCMOTP Corporation pacmpocTpaHsieM
nokymeHnToB PDF, oe
DjVU
3.2.6. Pecypchbl nHpOPMALHMOHHO-TEIeKOMMYHUKANIMOHHOM ceTn « AHTEpHET»
1. CDTOwiki: 6a3a 3Hanuii mo uugposoii Tpanchopmanuu https://cdto.wiki/
3.2.7. lnppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Npolecce
1. LMS-mmarpopma Moodle
2. BuptyansHas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
4. BupryansHas nocka Padlet: https://ru.padlet.com
5. Oo6maunsie cepsuchl: Anaekc.uck, O6nako Mail.ru
6. Cepsucsl onpocos: Suaexc.®opmbl, MyQuiz
7. Cepsucsl Buaeocss3u: Aunexc. Tenemoct, Webinar.ru
8. CepBuC COBMECTHOM paboOThl HaJx TMpoekTamMu i Hebosmpmmx rpymnn  Trello

http://www.trello.com

3.2.8. Lindposbie TeXHOI0TMHU, IPUMEHsIeMble IPH U3YYEeHUH AU CUMIIIMHbBI

Ne [{udpoBbie TEXHOIOTUH Bunsr yae6HOI pabOThI, BBIIOTHIEMBIE C
puUMeHeHneM U(PPOBOI TEXHOJIOTUN
1.| OOmayHble TEXHOIOTHU NuauBuayanbHbIE 3a1aHUS
2.| Bonpmme nqanaeie NuauBuayanbHbIE 3a1aHUS
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHON JUCIHUIIJINHBI

KonTtponb u oneHka pe3ynbTaToB OOY4YeHMsI OCYIIECTBISIETCS IpEnojiaBaTeieM 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
dI'OC COO (mpeametHbie pe3yabTathl o gucturuae) 1 GI'OC CIIO.

Ne Monyas / Pazgea / Pe3ysabTaTr 00yyeHus Oneno4ynnie OK
Tema MeponpusTUs
| OCHOBHOM MOYJIb
1 Pa3nes 1. OcHoBBI ®opmyIMpoBaThH

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

MCXO/ISl U3 BaJICHTHOCTH U | COCTABIICHUE
AIIEKTPOOTPHUIIATETILHOCTH | XUMUYECKHUX (HOpMYIT
JIBYXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(pUI0B, TUIPHUIOB U

T.IL.).

1.2 Ilepnonnueckuit XapakTepru3oBaTh IIpakTuko- 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
XUMHWYCECKHUX DJICMCHTOB
B COOTBETCTBHUE C UX
SJICKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
J.W. MennaeneeBay.

2 Paznea 2. CocraBasath ypaBuenusi | Tect «CTpoenne
Xumunyeckue M CXeMbl XUMHYECKHX BellecTBA U
peakuuu peakuuii XMMHYeCKHe peakuun

2.1 THIIEI XUMHUYECKHX CocTaBnATh peakiuu 1. 3agauu Ha OK 01
peakuuit COCUHEHMUS, COCTaBJICHUE YPAaBHEHUI
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pasnokeHus, 0OMeHa,
3aMeleHus,
OKHCITUTEILHO-
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 mpuMepe
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
OTHOIIICHUM T'a30B;
KOJIMYECTBECHHBIX
XapaKTEePUCTHK
HCXOJHBIX BEILIECTB U
MPOJIYKTOB PEaKIINH;
Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJIYKTa PeaKkluu, eCiIu
OJIHO M3 BEIISCTB JaHO B
BHJIE PacTBOpa C
OIIPENETIEHHON MAaCCOBOM
JIOJIEW PaCTBOPEHHOTO
BCIIECTBA.

2.2

DNEKTPOTUTHYECKAS
IUCCOLMAINS U
WOHHBIA 0OMEH

CocCTaBsTh ypaBHCHHS
XUMHNYCCKUX peaKHI/II/I
HOHHOI'0 OOMeHa C
ydacTHeM
HEOPraHHUYECKUX
BEIIECTB

1. 3aganns Ha
COCTaBJICHHUE
MOJIEKYJIIPHBIX U
MOHHBIX PEaKLIn ¢
y4acCTHUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHI U
COJIEN, MOHHBIX PEAKLINI
TUJIPOJIN3A COJIEH,
YCTaHOBJICHUE
N3MEHEHMS KHCIOTHOCTH
Ccpenpl.

OK 01
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2. IlpakTdeckas padbora
«Peakuuu rugpoausay.

3 Pa3nen 3. Ctpoenune | MccaenoBathb ctpoenne | Tect «CBoiicTBa
U cBOliCcTBa U cBOlicTBa HeOPraHu4YecKuX
HEOpPraHu4ecKUuX HEOPraHu4ecKux BelleCTB)

BelleCTB BellleCTB

3.1 Knaccudukanus, KnaccudumupoBarts 1. Tect «<Homenknarypa | OK 01
HOMEHKJIaTypa HEOpPraHU4ecKue Y Ha3BaHHE
CTpOCHHE BEIIIECTBA B HEOPraHUYECKUX
HEOPraHMYECKUX COOTBETCTBHUH C UX BEIIIECTB UCXO/S U3 HX
BEIIECCTB CTpPOEHUEM XUMHUYECKOH (OopMYIIBI

WA COCTaBIICHUE
XUMHUYECKON (OpMYIIBI
UCXO0/IS U3 Ha3BaHUSA
BEIIECTBA 110
MEXIyHAPOAHOU WU
TPUBHUATIBLHOU
HOMEHKJIATYpe».

2. 3aj1auu Ha pacuer
MaccoBOM J0JIH (Macchl)
XUMHUYECKOTO 3JIEMEHTa
(coenuHeHus) B
MoJIeKyJe (CMeCH).

3.2. DU3NKO-XUMHUYECKHE | YCTaHABIUBATH 1.Tect «®Puzuko- | OK 01
CBOICTBA 3aBHCUMOCTh (PU3UKO- xumuyeckue  cBorictBa | OK 02
HEOPraHNMYECKUX XUMHYECKHX CBOUCTB HEOPTraHNMYECKUX
BEIIIECTB HEOPraHMYeCKuX BEIIIECTB.

BEIIECTB OT CTPOCHUS 2. IlpakTnueckas pabora
MOJIEKYJI «CBoliCTBa MeETaNIOB U
HEMETAJIJIOBY.

3.3 ITponsBoacTBo Ob6ocHoBbIBaTh 3HaueHue | Ilpaktuko- OK 01
HEOPraHUYECKHUX Y IPUMEHEHUE OPHUEHTUPOBAHHBIE OK 02
BEIIECTB. 3HAUEHHE U | HEOPraHUYECKHX 3aJJaHUs IO COCTaBJICHUIO
NpUMEHEeHHE B OBITY U | BEIIECTB B OBITOBOH H XUMHYECKHX PeaKuii ¢
Ha MPOU3BOICTBE IIPOM3BOICTBEHHOM y4acTHeM

JIeSITETIHHOCTH YeJIOBEKa | HEOPTaHMYECKUX

uX (PU3UKO-XUMHUECKUMH | BEILECTB, UCIOIb3yEMBIX

CBOWCTBaAMH JUTS UX UACHTUDUKAIH
Y TIPOMBIIUIEHHBIX
CrocoO0B MOJIyYEHUSI.

4 Paznen 4. Ctpoenne | UccaenoBats ctpoenne | Tecr «Crpoenne n
U CBOMCTBA U CBOMCTBA CBOlicTBa
OpPraHMYecKux OpPraHMYeCKHMX BellleCTB | OPraHUYecKHX
BelIeCTB BelIeCTBY

4.1 Knaccugukanus, Knaccugunuponatsb 1. 3ananus Ha OK 01
CTpOEHHE U OpraHWYeCKHe BEIIECTBA | COCTAaBIICHHE HA3BaHUI
HOMEHKJIaTypa B COOTBETCTBUH C UX OpPraHUYeCKUX
OpPTraHUYeCKUX CTPOCHHEM COCZIMHEHUH 110
BEIIIECTB TPUBUAIBHOHN HIIN

MEXIyHAPOAHOU
CHUCTEMATUYCCKOU
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HOMEHKJIAType.

2. 3aganus Ha
COCTaBJICHUE MOJHBIX U
COKpAIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPTaHWYECKUX BEIICCTB
OTJIEIbHBIX KJIACCOB.

3. 3ajaun Ha
ornpezeneHue
npocTenmien GopmMysl
OpPraHUYECKOU
MOJIEKYJIbI, HICXOMS U3
AIIEMEHTHOT'O COCTaBa (B
%).

4.2

CBoiicTBa
OPraHUYeCKHUX
COEeIMHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PH3HKO-
XHUMHYECKHUX CBOMCTB
OPraHUYEeCKHUX BEIIECTB
OT CTPOEHUSI MOJIEKYJI

1. 3aganus Ha
COCTaBJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIUH C
Y4aCTHEM OPTaHHUYECKUX
BEILECTB HA OCHOBaHUU
HX COCTaBa M CTPOCHUSI.
2. 3amanus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PEaKLUu,
WJUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHHU3MOB
MPOTEKAHUS JaHHBIX
peaKkuuii U TeHETUYECKOU
CBSI3U OPTraHUYECKHUX
BEIIIECTB Pa3HbBIX
KJIaCCOB.

3. Pacuernsble 3aga4yn o
YPaBHEHUSAM PEAKIIHi C
Y4aCTHEM OPTaHHUYECKUX
BEILECTB.

4. IlpakTuueckas padbora
«ITonyueHnue meTaHa u
H3Yy4YCHHUEC CTO CBOMCTBY

OK 01
OK 02

4.3

Oprannueckue
BEIIECTBA B
JKU3HEAESITEIBHOCTH
YeJI0BEKa.
IIpou3BoacTBO U
[IPUMEHEHHE
OpraHNYECKHUX
BEILECTB B
ITPOMBIIUIEHHOCTH

O00CHOBBIBATH 3HAUYEHHE
U TIpPUMEHEHUE
OpPTaHWYECKUX BEIICCTB B
OBITOBOM U
MPOU3BOJACTBEHHOM
JIeITEIIbHOCTHU YeI0BEKa
X (PU3UKO-XUMUIECCKUMHU
CBOMCTBaMH

IIpakTuko-
OpPUEHTHPOBAaHHbBIE
3a1aHUs IO COCTABIICHUIO
XMUMUYECKUX PEaKIHii ¢
Y4aCTHEM OPTaHUIECKHUX
BEIIIECTB, UCIOJIb3YEMBIX
JUTS UX UACHTUDUKAINH B
OBITY U
TIPOMBITIJICHHOCTH.

OK 01
OK 02

Pa3nen S.
Kunernueckue u
TePMOAUHAMUYCCKHE
3aKOHOMEPHOCTH

HccaenoBaTh
paBHOBeCHEe U CKOPOCTh
XHUMHYECKHX pPeaKunl

Tect «Cropoctb
XHMHYECKOH peakuuu 1
XHMHYeCKOe
paBHOBeECHEe»
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NPOTeKAHUS

XHMHYECKHX
peakuuii

5.1 Kunernueckue UccnenoBars BiausiHuE 1. ITpakTraeckas padora | OK 01
3aKOHOMEPHOCTHU KOHIIEHTpaLUKU «H3yueHne 3aBUCUMOCTH OK 02
IIPOTEKAHUS pearupyroIuX BEIIeCTB U | CKOPOCTH XMMHYECKOH
XUMHYECKHUX PEaKuid | TeMiepaTypbl Ha peakiun OT KOHICHTpaluu

CKOPOCTb XUMUYECKHX pearnpyrommnx BEICCTB 1
peaKHI/Iﬁ TEMIIEPATYPHID».

5.2 Tepmonunamuueckue | Mccnenosars BiusiHue 1. 3anaun Ha pacueTsl OK 01
3aKOHOMEPHOCTHU W3MEHEHUS TEITIOBBIX (D PeKTOB OK 02
IIPOTEKAHUS KOHLIEHTPALlUU BEIIECTB, | XUMMHUYECKUX PEAKLMN U
XUMHUYECKHUX PEAKIMi. | peaKkiuu cpeabl U ornpeziesieHue TUIa
PaBHoBecue TEMIIEpPaTyphl Ha peaxuuu (10 TeII0BOMY
XUMHYECKHX PEAKIMi | CMEIIeHne XUMUUECKOTO | 3 (deKTy: 3K30- U

paBHOBeECHUS SHIOTEPMUYECKHUE).
2. IIpakTuko-
OpUEHTUPOBAHHBIE
3aJlaHuUs Ha IPUMEHEHHE
npuHuuna Jle [latense
JUTSL HAX 0K IICHHUSI
HaIpaBJICHUS] CMEILEHUs
paBHOBECHS] XUMUYECKON
peaxkuuu u
aHanu3 (aKToOpOB,
BIIUSIIOLIUX HA CMEILIEHUE
XUMHUYECKOTO
paBHOBECHSI.

6 Pazneu 6. HccnenoBatb Tect mo Teme
JucnepcHbie JAUCIIePCHbIE CHCTEMBbI «/IucnepcHbie
CHCTEeMBbI CHCTEMBbD»

6.1 [ucnepchHeie cucremsl | Paznuyars ncTHHHBIE 1. 3anaun Ha OK 01
U (aKTOpbI UX pPacTBOPBI, KOJUIOUIHBIE IIPUTOTOBJICHUE OK 02
YCTOWUYNBOCTH pacTBOpHI U pacTBOpOB.

rpyboucnepcHble 2. IIpakTuko-

CUCTEMBI Ha OCHOBE OpUEHTUPOBAHHBIE

XUMHUYECKOTO pacueTHbIE 3a/JaHUs Ha

AKCIIEPUMEHTA JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMBIE B
OBITOBOM U
IIPOU3BOJICTBEHHOM
JIESITEIbHOCTH YEeJIOBEKa.

6.2 HccnenoBanue HccnenoBath pusnko- [Tpaktuyeckas padora « | OK 01
CBOICTB JUCIEPCHBIX | XUMHYECKHE CBOMCTBA Uccnenosanue
CUCTEM pa3INYHbIX BUJOB JUCIIEPCHBIX CUCTEM.

JUCTIEPCHBIX CUCTEM

7 Pa3znen 7. HUccaenoBarh cBOiCTBA
KayecTBeHnHbIe OpPraHu4ecKux
peakumuu HEOPraHM4YeCKHUX
00HapYKeHUus BelIeCTB €
OpPraHu4yecKux M HCII0JIb30BAHHEM
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HECOPraHU4Y€CKHUX

Ka4eCTBEeHHbIX peakmuii

BeLeCTB
7.1 OOGHapyxeHue UccnenoBarp 1. IlpakTuueckue OK 01
HEOPTraHUYECKHUX KauEeCTBEHHbIE PEAKIINU 3aJlaHUs Ha COCTaBJICHUE

KAaTHOHOB U aHUOHOB | HEOPraHUYECKUX YpaBHEHUI peakuit
BELIECTB oOHapyKeHHs] KATHOHOB
I-VI rpymm 1 aHuOHOB, B
T.4. B MOJICKYJISIDHOU U
MOHHOM (opMax.
7.2 Ob6napyxeHue Hccnenosathb 1. Ilpaktuueckas padora | OK 01
OpraHUYECKUX KaueCTBEHHbIE PEeaKINH « KauecTBennsie
BELIECTB OT/AEIbHBIX OpraHUYECcKUX peaxkiuy Ha OT/AEIbHbIE
KJIACCOB C COEIMHEHUH OTACNBHBIX | KJIACChl OPTaHUYECKUX
HCII0JIb30BaHUEM KJIACCOB BELIECTB.
KaueCTBEHHBIX
peaKkuuii
1] IIpuxknagnoi MoayJib
8 Pasznen 8. OnenunBaThb 3ammuTa Keiica (c
Xumus B ObITY U NocJieACTBUSA ObITOBON | yueToMm Oyayluei
MPOU3BOACTBEHHOMI H NIPOM3BOICTBEHHOM npogeccuoHaILHOI
NAeATeJbHOCTH NeATeJIbHOCTH YeJI0BeKa | AesTeJIbHOCTH)
YyeJ0BeKa ¢ MO3MIIUIA
IKO0JIOTMYECKOM
0€301aCHOCTH
Xumus B ObITY U OuenuBath nocnencteus | Ketic (¢ yuerom Oyaymei | OK 01
IIPOU3BOICTBEHHOMN OBITOBOM U npodeccuoHaTbHON OK 02
JIEATEITbHOCTH IIPOU3BOJCTBEHHOMN JIeSITEIbHOCTH ) OK 04
YelioBeKa JIeATETbHOCTH YelloBeKa ¢ | Bo3MokHbIE TEMBI OK 07
MTO3UIIMM DKOJIOTHYECKON | KEHCOB:

0€e301acHOCTH

1. [Torennenue kumara
1 BBICBOOOK/IEHUE
ra30BBIX TUPATOB CO JHA
OKeaHa.

2. Byayme marepuansl
JUTSI aBHA-, MAIIUHO- U
npuOOPOCTPOCHHUS.

3. HoBbie maTepuais! s
COJTHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
pacTUTETBHBIX
IIpeIapaToB.
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PabGouass mporpamma pa3paboTaHa Ha OCHOBE (heaepaJibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenpHOr0 cTaHaapTa cpenHero oomero oodpazosanus (OPI'OC COO), yTBep)ACHHOTO
npukazoM MuHuctepcTBa obpazoBaHusi U Hayku PD ot 17 mas 2012 r. Ne 413; mpukasza
MunuctepctBa npocsenienust PO or 12 asrycra 2022 r. Ne 732 «O BHeceHUM U3MEHEHUH B
(benepanbHBIA TOCYAapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHIAPT CPEJHEro O0IIero oopa3oBaHus,
YTBEPKICHHBIN NMpUKa3oM MuHUCTepcTBa 00pa3zoBanus U Hayku Poccuiickort @enepanuu ot 17
Masg 2012 1. Ne413», B COOTBETCTBHMU ¢ PexoMeHmanusMu Mo peanu3aldd CPEIHEro OOIIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOrpaMMBbl  CPEIHEro
npodeccuoHanbHOro o0pazoBaHus (MUCbMO JlemapraMeHTa TroCyAapCTBEHHOH IOJIUTUKU B
chepe cpemHero mnpodeccHOHATBHOTO 00pa3oBaHUs W MPOodecCHOHATBLHOrO 00y4deHHs OT |
mapra 2023 r. N 05-592).

ABTOp:
Crpyxona C.C., npemnoaaBaTesb IEHTpa — KOJUIEKa MPUKIATHbIX KBanupukanui ~ ®I'BOY
BO Munuypunckuii 'AY

Penenzenr:
Oununmnosa T.M. npenopaBaresnb BBICIIICH KBaTM(DHUKAIIMOHHOW KaTErOpHU IEHTPa—KOJUIeKA
npukinagHeix kBampukanuii @I'bOY BO Muuypurcknii [[AY

IIporpamma paccmorpena Ha 3aceganuu LIMK o0rieoOpa3oBarenbHbIX AUCHUILIUH
npotokod Ne 11 ot «16» nrons 2023 r.

IIporpamma paccMOTpeHa Ha 3aceJaHuu Y4eOHO-METOAMUYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaabix kBanudukanuit ®I'bOY BO Muuypunckuii [AY

npotokost Ne 11 ot «17» urons 2023 r.

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

ITporpamma nepepaboTaHa 1 AONOJIHEHA B cOOTBETCTBUHU ¢ TpeboBanusmMu GI'OC COO
ITporpamma paccmoTrpena Ha 3aceganuu LIMK o0rieoOpa3oBarenbHbIX AUCHUILITAH
poTokod Ne 9 ot «16» anpens 2024 r.

IIporpamma paccMOTpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaHbeix kBanupukauuii ®I'bOY BO Muuypunckuit 'AY

poTokoi Ne 9 ot «17» anpens 2024 r.

[IporpaMMma yTBepx/ieHa peleHueM y4eOHO-METOANUECKOI0 COBETa YHUBEPCUTETA
poTokoJ Ne8 ot «18» anpeins 2024 r.

Opurunan nomxeH xpanuthes B [IMK o01eo0pa3oBaTenbHbIX AUCIUATIIHH
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