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

Pabouast mporpamma y4eOHOW NUCHUIUIHHE «XHUMHS» IMpEIHA3HAuUCHA ISl M3y4CHUS
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 00mIero o0pa3oBaHusi MPU MOATOTOBKE KajapoB Mo crenuaitbHocTd 36.02.01
Berepunapus.

Pabouas mporpamma paspaGorana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero oOmiero
o0Opa3oBaHMs, MPEABIBISEMBIX K CTPYKTYpE, COAEPKAHUIO U Pe3yibTaTaM OCBOCHHUsS y4eOHOM
JTUCIUIUTNHBI «XHUMHS», B COOTBETCTBUU ¢ PEKOMEHIAIMSAMU 110 pean3alii CPETHErO O0IIero
oOpa3oBaHMsi B  TpeJeliax  OCBOEHMS  oOpa3oBaTeNbHOM  MpOrpaMMbl  CPETHETO
npodeccHOHaTBbHOTO 00pa3zoBanus (muchMO JlemapTramMeHTa TroCylapCTBEHHOW TIIONHUTHKU B

chepe cpemHero mnpodeccuoHAIBHOTO 00pa3oBaHUs M MPO(ECcCHOHANBHOTO 00ydeHus ot 1
mapta 2023 r. N 05-592).

1.1.MecT0  OMCHUINJIVHBI B CTPYKTYpe OCHOBHOM npogeccuoHaAILHOM
o0pa3oBaTeIbHOM NPOTrPaAMMBbI

OO6mmeobpa3oBaTelibHas AUCHHUILTUHA «PyCCKHUI SI3BIK» SBISETCS 00SI3aTEIIBHON YaCThIO
o0mieoOpa3oBarenabHOro 1ukIia odpazoBarensHoi mporpamMmMel CI1O B cootBercTBUM ¢ ®I'OC no
cnenuanbHocTy 36.02.01 Betepunapust.

1.2. Ileau v nJIaHUpPyeMble Pe3yJIbTAThI OCBOECHUS TN CIUIJINHbBI:

1.2.1. Ilean o0meodpa3oBaTeJbHOM TUCHUTLINHBI

Hens gucrunauabl «XuMUs»: cHOpMyIHpPOBaTh Yy CTYJAECHTOB XHUMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa KaK OCHOBBI TPUHSATHS pEUICHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIMsX, OTBETCTBEHHOTO MOBEJICHUS B IPUPOIHOM cpeie.

1.2.2. Tlnanupyemblie pe3yabTaThl OCBOEHHS 001€00PA30BATENbHON JAUCHHUILUIMHBI 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
MPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTCKCTAM;

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

TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOMN JEeSTEIbHOCTH
TEXHOJIOTUYECKOM W  COLMAIBHON  HAIpaBJICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH u

CaMOCTOSITEIILHO BBIMOJHATH TAKYIO JICATEIBHOCTB;
- MHTEpeC K pa3myHbiM chepam mnpodeccrnoHaIbHON
NeSITeIbHOCTH,

OBnajieHue YHHUBEPCATbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (OPMYJIMPOBATh U AKTYaJIU3HPOBATH
po0JieMy, 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 JEATEIBHOCThH, OIICHUBATH
COOTBETCTBUE pE3yJIbTATOB IIENSIM, OLIEHUBATh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KpEAaTHMBHOE MBIIUICHUE TIPH pPEIICHUU
JKU3HEHHBIX TTPOOIIEM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAQJETh HaBBIKAMU Y4YEOHO-MCCIEAOBATEIBCKON |
MPOEKTHON  JEATENBHOCTH, HaBBIKAMH  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, KHUPHI, 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

JUccoLManus, 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 XapaKTEPHbIE MPHU3HAKA U B3aUMOCBS3b
W3YYEHHBIX TOHATHM, NPUMEHITh COOTBETCTBYIOIHE




npo0Jem;

- BBIABIATH  TNPUYHHHO-CICJACTBCHHBIC  CBS3HM U
aKTyaJIM3MpOBaTh 3aJlady, BBIABUIATh THIIOTE3y €€
pellleHus], HAaXOIUTh apryMEHTHl JUIS JOKa3aTelIbCTBA
CBOMX YTBEPI)KICHHH, 3a/JaBaTh IMapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3UPOBATH IOJIYYCHHBIC B XOJE PEIICHUS 3aJIa4yM
pe3yNbTaThl, KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- YMETh TEPEHOCHTHh 3HAHWS B TIO3HABATCIBHYIO U
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,  aleTWIeH, [JHIepuH,  (eHo,
(dbopmanbaerua, yKCycHas KUCIIOTa, TJIUIMH, YrapHbBIA Tas,
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;
ONpeAensiTh BUAbl XHUMHUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHA, METaJIIINYEeCcKas, BOJIOPOJIHAS), THUIIBI
KPUCTAININYECKUX PEIIETOK BEIlIeCTB; KiacCu(UIUpOBATH
XUMHUUYECKHUE PEAKIINH;

- chopmHupoBaTh NPEACTABICHUA: O MaTepUAIbHOM
€IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U TI03HABAEMOCTH
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 CBSI3N),
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,
JeXalmye B OCHOBE IIOHMMAaHHMA  TNPUYMHHOCTH |
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 XHUMHUYECKOM pPABHOBECHH, JHUCIEPCHBIX
cucremMax, (DaKToNOrHYecKHe CBEIEHUs O CBOWCTBAX,
coCTaBe, TIOJNYYEHHHM H OE30MacHOM HCIOJIh30BAHUU
BOXHEUIIMX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTHYECKOW MAEATEIHHOCTH YEIIOBEKa; OOIIMX
Hay4YHbIX MPUHIUIAX XHWMHYECKOTro IPOM3BOACTBA (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'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 XapaKTEpPHbIC NMPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX TOHATHUH, TNPUMEHATH COOTBETCTBYIOILUE
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 MAaTepUaibHOIO E€IUHCTBA MHPA;
UCIIOJB30BaTh  CHUCTEMHBIE XUMUYECKUE 3HAaHUA UL
OOBSICHEHUS! W TPOTHO3UPOBAHUS SBJICHHUM, HMMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- yMeTb UCHOJb30BaTh HAWMEHOBAHUS  XUMHUYECKHUX
COECIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOW U
MPUKIAJHON XUMHUM M TPUBUAIbHBIC HA3BAaHUS BEILECTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJlaccaM OpPraHWYeCKHX U
HEOPraHUYECKUX COEIMHEHUI; UCIOIb30BaTh XMUMHUYECKYIO
CUMBOJIMKY JUIS COCTaBJI€HUS (OPMYN HEOPraHWYECKHX
BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX W  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
MOHHBIX YpaBHEHUM; pEakUMd TUAPOIM3a, PEaKLUu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB
LMHKA W  QJIIOMUHUA); [OATBEPXKAATh  XapaKTEpHbIC
XUMUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
SKCIEPUMEHTAMH U 3allUCAMH YpPaBHEHUH XUMHUYECKHX
pEeaKnii;

- yMeTh  KIacCH(UIMPOBATH  HEOPraHWYECKUEe U
OpraHMYEeCKHE  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);
MPUMEHATHh 3HAHUS O COCTAB€ M CBOWCTBAX 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
COEIMHEHUI OT KpPaTHOCTH U THIMa KOBaJleHTHOH cBsi3u ("o "
n "n'"), B3aMMHOIO BJIMSIHMSI aTOMOB M TpyNIl aTOMOB B
MOJIEKYJaX; a Takke OT OCOOCHHOCTeH peanu3aiuu
Pa3IUYHBIX MEXaHU3MOB MPOTEKAHMS PEAKITUH;

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

nan

ucnoib3ys noustus "s", "p", "d-snekTpoHHBIE" OpOMTANH,




OHEPIr€TUYCCKHUEC  YPOBHH; OOBACHATH 3aKOHOMECPHOCTH
W3MEHCHHS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 06pa3yeMHx
MU COC,Z[I/IHCHI/Iﬁ 110 I€pruoaaM M I'pymniiam,

OK 02. Hcmonp3oBarh
COBPEMEHHBIC CPEJICTBA

MOWCKA,  aHalW3a U
HUHTEPIpETAINN
uHpopMauu 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
JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHHWE SI3BIKOBOM H  YUTATEIbCKOMN
KyJIbTYypbl KakK CpEICTBAa B3aUMOJCHCTBUS  MEXIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHHWE UEHHOCTHM HAYYHOM  JEeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MIPOCKTHYIO i
HCCJIEI0BATENBCKYIO 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 PA3NUUYHBIX (popmarax ¢ ydeTom
Ha3HaueHWsT WHOpMAMU ¥ I1EJIEBOM  ayAuTOpHH,
BbIOMpas ONTUMAalIbHYIO (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 (IIPEeBPALECHUSI OPraHMYECKUX BEIIECTB IMPU
HarpeBaHuM, MOJYYECHUE ITUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLUU Ha allbJICTH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHarypanus OCIKOB MPH HArpeBaHUU, I[BETHBIC
peakiuu OEIKOB; MPOBOAUTH PEAKIUHM HOHHOTO OOMEHa,
OTPENEATh CpPely BOJHBIX pPAacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHS;, peuiaTh 3KCIIEPUMEHTAJbHBIE 3aa4H T10
teMam "Metamiel" u "Hemeramibl") 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 STHUX PE3YyJIbTATOB;

- 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 (Habmoenue,
SKCHEPUMEHT, MOJEIHPOBAHNUE);

- YMETh MPOBOJUTH PACUEThI N0 XUMHUYECKUM (PopMysiaMm U
YPaBHEHUSIM XUMHUYECKUX PEaKUUid ¢ UCIOIb30BAHUEM
(GU3UYECKUX BETWYWH, XapaKTEpHU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHBIC
yCIOBUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XUMMUYECKUE 3HAHUS JI MPUHSTHS PEIICHU B
KOHKPETHBIX  KU3HCHHBIX  CHUTYyallMsX, CBS3aHHBIX C
BEILIECTBAMH M X MPUMEHEHUEM,;

U3MEpEeHue,




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

- BJIaJETh HABBIKAMU DPACIIO3HABAHUS W  3AIIUTHI
uHpopmanuu, HH(pOpMaAITMOHHOM 0e30IacHOCTH
JUYHOCTH,

- yYMETh CaMOCTOSATEIBHO IJIAHUPOBaTh M IPOBOJIUTH
XUMHUUYECKUN SKCIIEPUMEHT (I10JIy4E€HUE U U3YyUEHHE CBOWCTB
HEOPraHWYECKUX M OPTraHUYECKUX BEUIECTB, KaYECTBEHHbIC
peakuuu  YIJIEBOJOPOJOB  PA3IMYHBIX  KJIACCOB W
KHCIJIOPOJCOIECPKAIINX OPraHUYECKUX BEIIECTB, pELICHUE
JKCIEPUMEHTAIBHBIX 3a1a4 o pPacro3HaBaHUIO
HEOPraHUYECKUX U OPraHMYeCKHUX BEIIECTB) C COOII0IEHUEM
npaBuil  Oe3omacHoro oOpamieHusi C BEIECTBAMH U
nabopaTopHbIM  000pyZOBaHHEM, (OPMYIUPOBATH IIENIU
UCCIICIOBAaHMSA, TPEAOCTABIATh B  PAa3IU4HON  (hopme
pe3yNbTaThl 3KCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTH;

- YMeThb OCYIIECTBJIATh  LICJICHANPABICHHBIA  IOHMCK
XUMAYECKOH WHPOPMAUUU B Pa3IMYHBIX HCTOYHHKAX
(HayuHas ¥ yueOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoil uH(opManuu, cetb HWHTepHEeT U HApyrue),
KPUTHYECKH aHAM3UPOBATh XHUMHUYECKYI0 HHGOpMAIHIO,
nepepadbaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBHUH C
HOCTaBJIEHHOU y4eOHOM 3aaueif;

- BJIAJIETh CUCTEMOM 3HAHUM O METOJAX HAYYHOI'O MO3HAHUSA
SIBJICHUI TPUPO/IBI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAayKax
u YMEHUSIMHU MPUMEHSTh 9TH 3HAHUS npu
OKCIIEPUMEHTAIBHOM  HCCIEAOBAaHUM  BEIIECTB U A
OOBSICHEHUS! XMMMYECKUX SBJICHMM, HMEIOIIUX MECTO B
IPUPOJIE MPAKTUYECKOW NEATEIbHOCTH 4YEJIOBEKa M B
MOBCEIHEBHOMN JKU3HH;

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

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITENILHOCTU M
CaMOOITPEETIEHHUIO;

-OBJIQJICHHE  HaBBIKAMU  Yy4eOHO-HCCIIEe0BATENbCKOMH,
MIPOEKTHOM M COIIMATIBbHOMN JIEATEIIbHOCTH;

OBnajgeHue  YHHUBEPCAIbHBIMA  KOMMYHUKATHUBHBIMH
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; MPOBOAWTH PEAKIMd 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
peakuu Ha cyinbdar-, KapOOHAT- M XJIOPHA-aHUOHBI, 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
(hopMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO IUTAHUPOBaTh W MPOBOJIUTH
XUMHUYECKHH SKCIIEPUMEHT (IOJIy4YeHUe 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 BELIECTB) C COOIIOACHUEM
npaBwi1 Oe3omacHoro oOpalleHuss C BelleCTBaMU U
nabopaTopHbIM  00OpyZoBaHUEM, (OPMYIUPOBATH IIEIH
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 KIIUMaTa,
MIPUHIIUITEI OEPEekKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYAITHBIX

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

INIOHUMaHue BIIMSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHOMN
Cpensl, OCO3HaHUe r1106aIbHOTO Xapakrepa

9KOJIOTHYECKUX MPooIIem;

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

AKTUBHOE HENPUATHE JEHUCTBHUM, NPHUHOCAIIUX Bpex
OKPYXKarolleH CpeJie;

- chopMupoBaTh  NpPEACTABICHHUA: O  XMUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAyYHOW KapTHHBI MHpA, POJIU
XMMUU B TO3HAHUU SIBJICHUH NPHUPOIBI, B (HOPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHus] MPaKTHUYECKUX
3aad M DKOJOTUYECKH OOOCHOBAaHHOTO OTHONICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CpeE;

- YMETb co0nroaaTh IpaBuIIa HKOJIOTUYECKU
1[e1Ieco00pa3HOro  MOBEJACHHUS B OBITY M TPYIOBOH
NESTENIbHOCTH B LEISIX COXPAaHEHUS CBOETro 3/I0pOBbI 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;

- OBJIQJICHHE HaBBIKAMU Y4eOHO-HCCIIEeIOBATEIILCKOMH,
MIPOCKTHOM M COIMATIBLHOM eI TEIIbHOCTH;

BO3JICHCTBHS HAa JKMBBIE OpPraHU3MbI  OIPEIEICHHBIX
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 144
B T.4.

OcCHOBHOE coJIepKaHue 110
B T.4..

TEOPETUYECKOE 00yUeHUE 72
MIPAKTUYCCKHUE 3aHATUS 38
IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 14
NMPUKJIATHOTO0 MOJYJIA)

BT. Y..

TEOPETUICCKOE 00yICHHE 12
MPAKTUYCCKHUE 3aHSATHSI 2
WHIUBUIYTBHBIN TIPOCKT na
KOHCYJIbTallu1 2
[TpomesxyTouHas aTTecTanus B IEPBOM cemMecTpe B (hopMe dK3aMeHa 18
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2.2. TemaTuyeckuil 1J1aH U CoAep KaHUE JUCIUIUIMHBI

HaumenoBanue pa3feinoB u TeM Coneprxanue yueOHOro MaTepuaiia (OCHOBHOE U TPO(eCcCHOHATBHO- O6bem | @opmupyembie
OpPUEHTUPOBAHHOE) U MPAKTUYECKUE 3aHSATHUS, IPUKIATHON MOTYIIb aK.4acoB | KOMIIETCHIINH
1 2 3 4
OcHOBHOE CcOJIep)KaHNE 108
Paznenl.OcHOBBI CTpOEHUS BEIIECTB 12
Tema 1.1.Ctpoenu aToMoB | OCHOBHOE COJIepKaHHE 8 OK 01
XMMHMYECKHX 3JIEMEHTOB U Ipupoaa | TeopeTruueckoe oOydeHne 4
XUMHYECKOH CBA3U CoBpeMeHHass MOJENb CTPOSHHUS aroma. OJEKTPOHHAas KOH(QUTypamus aroma. 2
Krnaccudukaiuss XAMHYECKHX DJIEeMEHTOB (s-, P-, O-amementsi). BaneHTHBIC
NEKTPOHBI.  BajleHTHOCTh.  DNEeKTpoHHas  NpUpoAa  XMUMHMYECKOH  CBSI3M.
DNEeKTPOOTPULIATENBHOCTb.
KoBanentHast cBsi3b, €€ pa3HOBUIHOCTH U MEXaHU3Mbl 00pa3oBaHUs (OOMEHHBIN U 2
JIOHOpPHO-aKIenTopHbIN). MonHas cBs3b. Mertammueckas cBa3b. BogopoaHas cBs3b.
MexMoseKyaspHble B3aUMOACHCTBHS.
N3oTonbl, 0OCHOBHOE M BO30YKJIEHHOE COCTOSIHME aTOMa, T'MOpUIM3alusi aTOMHBIX
opOuTaiei.
[IpakTyeckue 3aHsATHS 4
IIpaktnueckas padora Ne 1. PemeHue npakTHYecKMX 3a/laHMM Ha COCTaBJIEHHE 2
AIEKTPOHHO-TpaPUUIECKUX GOPMYIT JIEMEHTOB 1—4 TIeproI0B.
IIpakTuyeckasi padora Ne 2. Pemenne 3amaHuii Ha MCIOJIb30BAaHUE XUMHUYECKOM 2
CUMBOJINKM M Ha3BaHWM COEIMHEHUN IO HOMEHKJIATYpe MEXAYHapOIHOTO COH3a
TEOPETUYECKON M MPHUKIAJTHON XUMHM UM TPUBUAIBHBIX HAa3BaHUM JJI1 COCTaBJICHMUS
XUMHUYECKHX (hOPMYJ ABYXaTOMHBIX COETMHEHUN (OKCHJIOB, CYNb(UI0B, THIPUIOB U
T.I.) U IPYTUX HEOPTraHMYECKUX COCTUHEHHUM OTAEIbHBIX KIaCCOB.
Tema 1.2. [lepnognueckuii 3akoH n | OCHOBHOE COZEP/KaHNE 4 OK 01
tabmuua JI.11. Menneneesa Teopernueckoe oOyueHue 2 OK 02

[Iepuonnueckas cucremMa xumuyeckux 3nemeHToB .M. MenneneeBa. duznueckuii
cMmbicn Ilepuonnueckoro 3akona JI.M. MenpaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB B
COOTBETCTBUU C MOJOXEHUEM XHMHUYECKOro 3jieMeHTa B llepmogmyeckoil cucreme.
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MupoBo33peHueckoe ¢ HayyHoe 3HaudeHue Ilepuommueckoro 3akona JI.U.
MenpeneeBa. Ilpornosst .M. MenaeneeBa. OTKpbITHE HOBBIX XMMHUYECKUX
JJIEMEHTOB.

[IpakTrueckue 3aHATHS 2
IIpakTuyeckass padora Ne 3. PemeHue  npakTUKO-OPUEHTHUPOBAHHBIX 2
TEOPETUUECKUX  3aJaHUi  Ha  XapaKTepHu3alui0  XHMHUUYECKHX  BJIEMEHTOB
«Merannuyeckue / HEMETaNIMYECKHE CBOWCTBA, 3JIEKTPOOTPULATEIBHOCTh H
CPOJICTBO K BJIEKTPOHY

XUMUYECKUX D3JIEMEHTOB B COOTBETCTBHE C HX DJJIEKTPOHHBIM CTPOEHUEM U
MOJIO)KEHUEM B NEPUOAMYECKOM CUCTEME XUMHYECKHX d3yemeHTtoB .M.
MenneneeBay.

Paznen 2. Xumnueckue peakiuu 14
Tema 2.1. Tunel xumuueckux | OCHOBHOE COJEpKaHUE 8 OK 01
peakuui Teopernueckoe o0ydyeHue 4

Knaccudgukanusi v TUOBI XUMHUYECKMX PEAKIUNA C Y4aCTHEM HEOPraHUYECKUX 2
BewiecTB. KosmuecTBeHHbIE OTHOLIEHHWA B XUMHH. OCHOBHBIE KOJUYECTBEHHBIE
3aKOHBl B XMMHMHM M PacyeTbl 10 YPaBHEHMSIM XUMHUYECKMX peakiuil. Moib Kak
€MHUIA KOJIMYeCcTBa BelecTBa. MossipHas Macca.

3aKOHBI COXPAaHEHHUs MAacChl U SHEpPruu. 3akoH ABorajapo. MonspHbIi 00beM Tra30B. 2
OTHOCHUTENBHAS TUIOTHOCTH Ta30B.

Peakunu koMIuiekcooOpa3oBaHUsI C ydacTHEM HEOPraHMYEeCKHX BelecTB (Ha
MIpUMeEpPE TUIPOKCOKOMIUIEKCOB ITMHKA M ATFOMUHUS).

[IpakTrueckue 3aHATHs 4
IIpakTnueckas padora Ne 4. CocraBieHUE ypaBHEHUH peakUuil COeIUHEHUS, 2

pasnokeHus1, 3aMelieHns, oOMeHa. YpaBHEHHUS pPeakuil TOPEHUs, MOHHOTO 0OMeHa,
OKHCJICHUS-BOCCTAHOBJICHUSI.

Pacuer koIMUeCTBEHHBIX XapaKTEPUCTUK UCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIIUH.
Pacuer KomM4YeCcTBEHHBIX XapaKTEPUCTHUK MPOIYKTA PEAKIIMN COCTUHEHHUS, €CIIH OJTHO
W3 BEIIECTB JAaHO B W30BITKE W/WIM COAEPKHUT MpUMecH. PacueT maccoBod WiH
00BEeMHOM [IOJIM BBIXOAA TPOAYKTA PEAKIUH COCAUHEHUS OT TEeOPETHUYECKH
BO3MOXXHOTO. PacueT o0OBEeMHBIX OTHOLIEHHH Ta30B. Pacuer Maccel (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO W3 BEIIECTB JTAHO B BHUJE
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pacTBopa ¢ ONpeeIeHHON MacCOBOM J10JIel paCTBOPEHHOT'O BEIIECTBA.

IIpakTnueckas padora Ne 5. YpaBHeHus OKuCIIEHUA-BOCCTaHOBIEHHUS. CTeneHb 2

okucieHnd. OKHUCINTENb W BOCCTAaHOBUTENb. OKHUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIE

peakuuu B IPHUPOJAE, IPOU3BOACTBEHHBIX MpOIECCaX U IKU3HEAEATEIbHOCTH

opranu3mMoB. OKHUCIINTENBHO-BOCCTAHOBUTENIBHBIN NOTeHIUaI cpenbl. COCTaBICHHUE U

YPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN METOAOM 3JIEKTPOHHOIO

OanaHca. TUNMUYHBIE HEOPraHUYECKHE OKHUCIMTEIM U BOCCTAHOBHUTENIH. DIIEKTPOJIN3

pacTBOPOB M PaCILJIaBOB COJIEH.
Tema 2.2. Dnexrponutnueckass | OCHOBHOE COJIEpKaHUE 6 OK 01
IUCCOLMANUs 1 HOHHBIN 00MeH Teopernueckoe oOyueHue 4

Teopus snekrpoauTnyeckoit auccounanuu. Peakuuu nonnoro oomena. CocraBieHue 2

peakuuii HOHHOro 0OMeHa IyTEM COCTaBJIEHUS UX IOJIHBIX U COKPAIlEHHBIX HOHHBIX

YpaBHEHUH.

I'maponns coneil. 3HaueHWe ruaposin3a B OMOJIOTMYECKUX OOMEHHBIX IMpOLEccax. 2

[Ipumenenue ruipoan3a B IPOMBIILIIIEHHOCTH.

[IpakTueckue 3aHsATHS 2

IIpakTHyeckas padora Ne 6. «Peakunu rugpoauza. 2

UccnenoBanue cpeapl pacTBOPOB coJiel, OOpa30BaHHBIX CHIIBHBIMH M CIIA0BIMH

NPOTOJIMTAMH, M HX pEaKIMid C pacTBOpaMH LIeJoYd U KapOoHaTa HaTpusl.

CocTaBiieHHE peakIfil THAPOIIN3a COJIEH.
Pasnen 3. CtpoeHue u cBOMCTBA HEOPTAHUYECKUX BELLIECTB 24
Tema 3.1. Knaccudukanus, | OcHOBHOE cosiepikaHue 8 OK 01
HOMEHKJIaTypa u crpoenne | Teopernueckoe oOyueHue 4 OK 02
HEOPraHWYECKUX BEIECTB IIpenmMer HeopraHudeckol XuUMHUHU. B3auMOCBS3b HEOPraHMYECKHX BEILECTB. 2

Knaccudpukanusa Heoprannyeckux BemiecTB. IIpocTble M CIIOKHBIE BEILECTBA.

OCHOBHBIE KJIACCBl CJIOXHBIX BEHIECTB (OKCHABI, TMIPOKCHUBI, KHUCJIOTBI, COJIH).

Homenknarypa u Ha3BaHuWE HEOPraHMYECKHUX BEUIECTB HCXOAS M3 UX XMMHUYECKOM

(GopMyJbl WM COCTABICHHE XUMHUYECKOW (OPMYIIbI UCXOJ U3 Ha3BaHMS BEILECTBA

10 MEXJTYHAPOIHON WM TPUBHAIIBHON HOMEHKJIATYpe.

MexmMornekynspHble B3auMoaelcTBus. Kpucramioruaparsl. ArperaTHble COCTOSIHHS 2
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BemlectBa. Kpucramnmyeckue u amopduble BemecTBa. THUIBI KPUCTAUIMYECKUX
pemeTok (aroMHas, MOJEKYJsSIpHas, HWOHHAasA, MeTa/uInyeckas). 3aBUCHUMOCTh
(u3MUecCKUX CBOWCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOW pemieTku. [IpuunHsbl
MHOT000pa3usi BEIIECTB.

CoBpeMeHHbIE MPEJCTaBICHUSI O CTPOCHUHM TBEPIBIX, XKUAKUX M Ta3000pa3HbIX
BelecTB. JKnUK1e KpUCTAJLIIbI.

[IpakTHyeckue 3aHATUS 4
IIpakTnueckas padora Ne 7. Pemenue 3amay Ha pacyeT MaccoBOW J0IM (Macchl) 2
XUMHUYECKOT0 3JIeMEHTa (COeIMHEHUs1) B MOJIEKyJie (CMecH).
IIpakTuyeckas padora Ne 8. Pemenne npakTHYECKUX 3a1aHuil TI0 Kilaccu(ukanum, 2
HOMEHKJIAType M XHMHYECKUM (OopMysiaM HEOPraHWYECKHX BEILIECTB Pa3IMYHBIX
KJIaCCOB (HA3bIBaTh W COCTABISATH (POPMYNIBI XUMHYECKHUX BEUIECTB, OIMPEICIISATh
IIPUHAJICKHOCTB K KJaccy).
Tema 3.2. ®usuxko-xumuueckue | OCHOBHOE COJEpKaHUE 12 OK 01
CBOMCTBA neopranndeckux | Teoperndeckoe o0ydyeHue 8 OK 02
BCILIECTB Metaimel. O0mme Qu3uvecknue W XUMHYECKHE CBOMCTBA MeTauioB. CrocoObI 2
MOJTyYEHHUS.
Hemeramnpl. O0mue ¢uznueckiue U XMMUYECKHE CBOMCTBA HEMETAIOB. TUIMHYHbBIE 2
coiictBa MetaioB IY— YII rpynn. Knaccudukanus u HOMEHKIaTypa COeAMHEHUM
HeMeTalIoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B PUPO/IE.
3HaueHue METAJUIOB U HEMETA/IOB B MPHUPOJAE U KU3HEIEATEIBHOCTH YelIOBEKa U 2
opranu3zMoB. Koppo3ust MeTanoB: BHIbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJIIIOB OT
KOPPO3HUH.
XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCH[OB, 2
THJIPOKCUOB, KHCIOT, cojiel M Jp.). 3aKOHOMEPHOCTH B W3MEHEHMH CBOWCTB
MPOCTHIX BEMIECTB, BOAOPOIHBIX COSAMHEHUH, BEICIIINX OKCHJIOB U THAPOKCH]IOB.
[IpakTHyeckue 3aHsATUS 4
IIpakTnueckas padora Ne9 CocraBiieHME ypaBHEHHH XUMHUYECKMX pPEaKUUi C 2

y‘—IaCTI/IeM HpOCTI)IX U CIIOKHBIX HGOpFaHI/I‘-IeCKI/IX BC€IICCTB: OKCHUIOB MCTAJIIOB,
HEMETAIIJIOB U aM(OTEpPHBIX AJIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBAHHUNA U
aM(pOTEepHBIX TUIPOKCHUIOB, HEOPraHMYECKUX COJeH, XapaKTepu3yIoUIMX UuX
CBOMCTBA.
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IIpakTuyeckas padora Ne 10 «CBolicTBa METAJIJIOB U HEMETAJIIIOBY.

I/ICCHGILOBaHI/Ie (1)I/I3I/I‘ICCKI/IX M XUMHUYECKHMX CBOMCTB METAJJIOB M HEMETAJJIOB.
Pemenne »sSKkcnepuMEHTANBHBIX 3a3Jad [0 CBOMCTBAM XHUMHYECKHMM CBOMCTBaM
METAJIJIOB, 110 PACIIO3HABAHUIO U MOJIYYEHHUIO COEAMHEHUH METAJIJIOB U HEMETAJIIIOB.

Tema 3.3. [IpounsBoacTBO
HEOPraHUYeCKUX BCIIECTB.
3HavYeHWE U IPUMEHEHUE B OBITY U
Ha MIPOU3BOJICTBE

OcHOBHOE COJACPIKAHUC

Teopernueckoe o0ydeHue

N

OOmue mnpeacTaBiIeHUS O MPOMBIIUICHHBIX CHOCO0AaX TMONYYEeHUS XUMHUYECKUX
BEILIECTB (Ha MpUMEpe MPOU3BOJICTBA AMMHAKa, CEPHOU KUCIIOTHI).

Uepnass u 1BeTHass Mertautyprus. llpakThyeckoe NpUMEHEHHE SJIEKTPOJIM3a s
MOJIyYEHHUSI UIEJIOYHBIX, IIEJIOYHO3EMENbHBIX METAUIOB U amoMuHMs. CTEKIO U
CHJIMKATHAsI IPOMBIILIIEHHOCTb.

[Ipo6iema 0TX0/10B U NOOOYHBIX IPOAYKTOB.

OK 01
OK 02

HpaKTI/I‘leCKI/Ie 3aHATUA

IIpakTuyeckass padora Ne 12. PemieHue npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN O
pOJIM HEOPraHUYECKOW XMMUU B Pa3BUTUU MEIULMHBI, CO3/IaHUN HOBBIX MAaTEpPHAJIOB
(B CTpOUTENBCTBE U Jp. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX UCTOYHHKOB DHEPTHH
(ampTepHATHBHBIE WCTOYHUKM DSHEPrUHM) B PEIICHUH MPOOJIEM SKOJIOTHYECKOM,
HHEpPreTUYeCcKOi U MUIIEeBOH OE30MaCHOCTH.

Pa3nen 4. CtpoeHue u cBOMCTBA OPraHNYECKUX BEUIECTB

Tema 4.1. Knaccudukanus,
CTpOEHUE u HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

OcHOBHOE coaepKaHue

Teopernueckoe obyueHue

HpenMeT oprT: aHUYECKON XUMHH. B3anMOCBA3b HCEOPTaHNYCCKUX U OPTaHNUYCCKUX
BEIIECTB. XUMHUICCKOE CTPOCHHUE KaK MOpAAOK COCAUHCHHA aTOMOB B MOJICKYJIC
COrJIaCHO UX BAaJICHTHOCTH.

N | O | 0O

OCHOBHBIE TOJIO)KEHUSI TEOPUU XUMUYECKOTO CTPOCHUSI OPTAHUYECKUX COSUHEHUN
A.M. BytnepoBa. YriepoaHblil CKEJIET OpraHudecKo MOJIEKyJbl. MOJEKYIIpHbIE U
CTPYKTYpHBIE (pa3BEpHYThIC, COKpAIICHHBIE) XUMUYEeCKHEe POPMYIIbl. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOEHUs MOJeKyl. M3omepus u n3omepsl
(cTpykTypHas, reoMmeTpuueckast (Iuc-Tpanc-u3omepusi). KpaTHOCTh XUMU4ECKON
CBSI3H.

[Tonsatue o pyHkunoHaIbHON rpymnme. [IpuHImIbl kaccudukanum OpraHuuecKux
coequHeHnil. MexayHapoaHasi HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKJIATYPhbl

OK 01
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OpPraHNu4Y€CKUX COC,Z[I/IHCHI/II‘/'I.

[IpakTrueckue 3aHATHS

IIpakTnyeckass padora Ne 13. HomeHknaTypa OpPraHMYeCKUX COCIMHEHUN
OTIENbHBIX  KJAaccOB  (HACHIICHHbIE, HEHACBIIIEHHbIE M  apoOMaTHYeCKHe
yIJIAEBOJIOPOAbI, CIIUPTHI, (PEHOIBI, ajdbACTUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1IP.)
CocraBieHne TOJHBIX W COKpAIIEHHBIX CTPYKTYPHBIX (DOPMYyNT OpPTraHUYeCKUX
BEILIECTB OTAEJIbHBIX KJIACCOB, MCIOJIb3ys MX Ha3BaHUA [0 CUCTEMaTUYECKON
HOMeHKJarype. Pacdersl mpocreiimield popMyIibl OpraHuYecKoi MOJIEKYJIbI, HCXOSA
13 JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CBoiicTBa OpraHM4ECKHX
COETUHEHUN

OcCHOBHOE coJiepKaHNe

20

TeOpeTI/I‘leCKOG 06yquI/Ie

14

DU3NKO-XMMHUYECKUE CBOMCTBA OPraHHYECKMX COCAMHCHHUH OTICIBHBIX KIIACCOB
(ocobeHHOCTH KaacCH(UKAIMH U HOMEHKJIATYphl BHYTPH Kjacca; TOMOJIOIHYCCKHIA
psin u obras Gopmysa; u3oMepus; GU3MYECKUE CBOWCTBA, XMMHUYECKUE CBOWCTBA;
CIIOCOOBI TIOJTYYCHUS):

— TpeIeNbHBbIC YIIIEBOAOPOABI (OCOOCHHOCTH KJIACCH(HUKAIIMA W HOMEHKIIATYPbI
BHYTPH KJIacca; TOMOJIOTHYECKHH psil v 001mast hopMyia; H30Mepus);

— TpelenbHbIe YIIeBOJAOpOAbl ((U3NYEeCKHe CBOICTBA; XUMHUYECKHE CBOWCTBA;
CHOCOOBI OJTYyYEHUS])

— HemnpeebHbIE 1 apOMAaTHYECKUE YIIIEBOAOPOAbI(OCOOEHHOCTH KJIacCU(PUKAIUU U
HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKUH psJll ¥ 001as Gopmyna; n30Mepusl)

— HempeJenpHble M apoOMaTHYeCKue YIiaeBoJopoAbl ((pu3nueckue CBOWCTBA;
XUMHUYECKHE CBOICTBA; CIOCOOBI MOTYYEHHUS])

— KHUCJIOPOJICOJIepKaIllMe COEAMHEHHUs (CIUPThl M MpOCThie A(HPHL, (HEHOJB,).
[IpakTHyeckoe NpPUMEHEHWE OSTUIICHTIIMKOINSA, TJHIEpHHa, ¢eHona. llpumeHeHne
(dopmanpaernia, aleTaibIeruia.

— KHCIIOPOJICOAePKAIINE COSTUHEHNUS (ATbJACTHU/IBI U KETOHBI, KAPOOHOBBIE KUCIOTHI 1
UX Tpous3BoAHbIE). [IprMeHeHue yKCycHOM KHCHOTHl. Mblla Kak COJIM BBICIIUX
KapOOHOBBIX KHCJIOT. MooIne CBOWCTBA MbLIA,;

— a30TCOJ/IEpXKAIINE COSTUHEHUS (AaMUHBI 1 aMUHOKHCIIOTHI, OCIIKH).

Knaccudukanus 1 0ocoOEHHOCTH OpPraHWYEeCKUX peakiuid. PeakiMoHHBIE HEHTPHI.
Papgukanel. IlepBoHayanbHbIE TMOHATHUA O THUIAX M MEXaHU3MaX OPTraHUYECKHX
peaKkuuid.

OK 01
OK 02
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HpaKTI/I‘IeCKI/Ie 3aHATHA

IpakTuyeckass padora Ne 14:Pemienue nenoyex npeBpamieHuil Ha TeHETHYECKYIO
CBA3b MEXJY KJIACCAMU OPraHUYECKHX COEIMHEHHH C COCTaBJICHUEM Ha3BaHUI
OPraHUYECKUX COCIMHEHMM 10 TPUBUAIBHON WM MEKIYHAPOJHON CUCTEMATUYECKON
HOMEHKJIaType. PenieHue pacyeTHbpIX 3ajad MO YpPaBHEHUSAM PEAKUUA C y4acTHEM
OpPraHMYECKUX BEIIECTB.

IIpakTuyeckass padora Ne 15. «llonydyeHue MeTraHa MU HM3Y4YEHUE €r0 CBOWMCTB
(ropeHue, OT-HOIIEHWE K OpPOMHOW BOJE M pPACTBOPY TIEpMaHTaHaTa Kajus),
HOMEHKJIATypa aJIKaHOB»

IIpakTnyeckas padora Ne 16 «[lonydyeHue sTHiIeHa U U3yUYEHUE €ETO CBOMCTBY.
[Tomyyenue 3TuieHa U3 3TaHONAa B JAOOPATOPUM U U3YYEHHUE €ro (PU3MUECKUX M
XUMHUYECKUX CBOMCTB. CocTaBiieHHME pEaKIUil NPUCOEIMHEHUS U OKUCIEHMS Ha
npuMepe dTuiieHa. Pernienue pacueTHbIX 3ajad ¢ MCIOJIb30BaHUEM IJIOTHOCTH ra3oB
110 BOJIOPOJlY U BO3/YXY.

Tema 4.3. Oprannyeckue BelecTBa
B JKH3HEIEITEILHOCTA 4YeJIOBEKA.
[Ipon3BoacTBO W IIpUMEHEHHE
OpraHUYECKUX BEILECTB B
MPOMBILIIIEHHOCTH

OcHoOBHOE COACPIKAHUC

10

TeOpeTI/I‘leCKOG 06yquI/Ie

10

buooprannueckue coenunenus. [Ipumenenue u Ouosiornyeckas pojib YI€BOJOB.
OxuciieHue yIrJIeBOJI0OB — MCTOYHMK SHEPrMM >KUBBIX OpraHusmoB. O6sacTtu
MIPUMEHEHUSI aMUHOKUCIIOT.

[IpeBpamenust OeJKOB NHIIM B oOpraHu3Me. buosnoruueckue QyHKIUM OEIKOB.
buonoruueckue QyHkuuu xupoB. Ponab opraHnueckoil XUMHUU B peUIEHUH MPoOIeM
MUIIEBON 0€30MaCHOCTH.

HyxnenHoBble KuCIOTBI: cocTaB M cTpoeHue. CtpoeHue HykiaeotunoB. CocTas
HykiaenHoBblx  kuciaotr  (JJHK, PHK). Ponp  HyKIeMHOBBIX  KHUCIOT B
KU3HENESTEIIbHOCTH OPraHU3MOB.

IIpon3BoACTBO OpraHMYECKUX BELIECTB: IPOU3BOACTBO METaHOJa, MepepadboTKa
He(pTu. [TonmuaTHIIeH KaKk KPYNMHOTOHHAXHBIA MPOIYKT XMMHYECKOTO MPOU3BOJICTBA.
[Ipumenenue stmiieHa. IIpon3BoACTBO M MPUMEHEHUE KayuyKa U PE3UHBI.

Ponb oprannyeckoil XuMuM B pelieHHH MPoOJIeM IHEPreTUYecKoil 6e30MmacHOCTH, B
pa3BUTUH MEIULMHBI, CO3JaHUM HOBBIX MaTE€pUAJIOB, HOBBIX HMCTOYHUKOB SHEPTUU
(apTepHATHBHBIE HICTOYHUKH SHEPTUN).

CUHTETUYECKHE U HCKYCCTBCHHBIC BOJIOKHA, UX CTPOCHUC, CBOICTBA. HpaKTI/ILIeCKOC
HCIIOJIb30BaHNE BOJOKOH. CHHTETHUECKHE INICHKH: W30JISIUS IJi1 IIpOBOJOB,

OK 01
OK 02
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MeMOpaHbl Ui ONPECHEHUsI BOJIbI, 3aIUTHBIE IJICHKH AJI1 aBTOMOOMJICH, MIacThIpH,
XUPYPTUUECKUE IOBA3KM. HOBBIE TEXHOJIOIMM NaIbHEWIIEro COBEPLICHCTBOBAHUS
[IOJIMMEPHBIX MAaTEPUAIIOB.

Paznen 5. Kunernyeckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX pPeakLui 10
Tema 5.1. Kunernueckue | OCHOBHOE coJiepKaHUE 6 OK 01
3aKOHOMEPHOCTH nporekanus | Teopernyeckoe o0yuyeHue 4 OK 02
XUMHYECKUX PEaKIUi Xumudeckue peaknun. Kiaccupukanus XUMHYECKHX peakiuii: mo (a3zoBomy 2

cocTaBy (FOMOre€HHBbIE U TETEepOreHHble), IO MCIOJIb30BAHUIO KaTalu3aTopa

(KaTaJIMTUYECKUE U HEKATAJTUTHUECKUE).

CkopocTh peakldd, €€ 3aBUCHUMOCTb OT Ppa3IMYHBIX (DAKTOPOB: MPUPOJIBI 2

pearupyromux BEIIeCTB, KOHLEHTpAILMM pearupyrolliux BeIIeCTB, TeMIEepaTypbl

(mpaBunio  Bant-I'odda), muromaanm peakMOHHOH  TOBEPXHOCTH,  HATHYHS

Karanusaropa. Posb KaTain3atopoB B IPUPOIE U MPOMBIIIIIEHHOM IIPOU3BO/ICTBE.

OHeprus akTUBaUUU. AKTUBUPOBaHHBIN KomIuiekc. Kartanuzaropsl u karanu3. Ponb

KaTaJIn3aTOPOB B IPUPOJIE U NPOMBIIIJICHHOM ITPOU3BO/ICTBE.

[IpakTueckue 3aHsATHS 2

IIpakTnyeckas padora Nel7. M3ydyeHne 3aBHCHUMOCTH CKOPOCTH XMMMUYECKOM 2

peakuuu OT KOHIEHTPALMU pEearupyroliruX BEIIECTB U TEMIIEPaTyphl.
Tema 5.2. Tepmomunamuueckue | OCHOBHOE COJEpKaHUE OK 01
3aKOHOMEPHOCTHU MIPOTEKAHUs a OK 02
XMMHYECKUX peakuuil. PaBHOBecue Teopemiieckoe 0Oyyenme v

Knaccudukanys XMMHUECKUX peaklUii: Mo TeraoBoMy 3 dexTy (3K30TepMUYecKue, 2

XUMHUYCCKUX peaKI_II/Iﬁ

SHAOTEPMHUUYECKUE), MO oOpaTuMocTU (OOpaTumble U HeoOpaTuUMbIe). TerinoBbie
a¢dexTsl XuMuyeckux peakiuil. Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh
peakiui.
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XUMHYECKOEe PAaBHOBECHE U €ro CMEIIEHUE MOJ JEeHCTBUEM pPa3jIMYHbIX (PaKTOPOB 2

(KOHILIEHTpalMsl peareHTOB WIN MPOAYKTOB pEaKlLUH, JaBJIEHUE, TeMIleparypa) AJs

CO3/1aHUS ONTUMAJIBHBIX YCIOBUM MPOTEKAHUSA XUMHUECKUX MPOIIECCOB.

[Tonarue 06 sHTamBnUK U SHTpONUH. DHeprus [ udoca. 3akon ['ecca u cnencTBus u3

Hero. Poib cMmenienust paBHOBecus B TexHoJormdyeckux mponeccax. [Ipunmun Jle

Hlatense. BausHue paznuyHbiX (PaKTOPOB HAa W3MEHEHHE PAaBHOBECHUS XUMHUYECKUX

peakiui.
Pazgen 6. JlucriepcHblie cuCTEMbI 6
Tema 6.1. JucniepcHbie cuctembl U | OCHOBHOE COZIEpKaHUE 4 OK 01
(aKkTOpPHI MX YCTONYUBOCTH Teopernueckoe oOyueHue 4 OK 02

JHucnepcusie cuctembl. Konmouasie cuctemsl. ICTUHHBIE pacTBOPHI. 2 OK 07

PactBopenne  kak  (¢usmko-xumuueckuii  mporecc.  PactBopel.  CriocoOb1

MPUTOTOBIIEHUST pacTBOpoB. PacTtBopumocTh. MaccoBast 107 PpacTBOPEHHOTO

BeulecTa. [IpenenbHO AOMyCTHMbIE KOHLUEHTPALUU U UX HCIOJb30BaHUE B OLICHKE

9KOJIOTHYECKOM 0€30M1aCHOCTH.

Knaccudukanuss aumcnepcHsIx cucteM 10 coctaBy. CtpoeHne W (QaKTOpbI 2

YCTOMYMBOCTH JTUCHEPCHBIX CUCTeM. Pacro3HaBaHMe€ HUCTHHHBIX pacTBOPOB,

KOJUIOM/IHBIX pPacTBOpPOB M TIpyOoaucnepcHbix cucteM. CTpoeHHe MHUIIEIUIBL.

PaccenBanue cBera npU NPOXOKICHWU CBETOBOTO ITyyka Yepe3 ONTHUECKH

HEOAHOPOAHYIO cpeny (Addexra Tunams).
Tema 6.2. UccnenoBanue cBoilcTB | OCHOBHOE COJIEpKAHUE 2 OK 01
IUCIIEPCHBIX  cucTeM Uil uX | [IpakTuyeckue 3aHATHS 2 OK 02
UIEHTHUKAHH IIpakTnyeckas padora Nel8. «ccnenoBanue TUCIIEPCHBIX CUCTEM. 2

[IpurotoBneHne W U3y4E€HHE CBOMCTB JUCHEPCHBIX CHUCTEM pa3HbBIX BHJIOB:

CYCHEH3UH, 3MYJIbCUH, KOJJIOMAHOTO pacTBopa. CpaBHEHHME CBOMCTB HMCTHHHBIX U

KOJUJIOWJTHBIX PACTBOPOB, BHISIBIICHHE OCHOBHBIX PA3IMIHIA MEXTy HUMH.
Paznen 7. KauecTBeHHbIe peakiiii 00HApY>KEHHsI HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB 4
Tema 7.1. Oo6napyxenue | OCHOBHOE COJIEp’)KaHHE 2 OK 01
HEOPraHMYeCKUX  KAaTHOHOB U | Teopernyeckoe oOyveHue 2 OK 02
aHMOHOB KayecTBeHHBIE =~ XMMHYECKHME  pEaKIMM, XapakKTepHble uId  OOHapy>KEHHs 2

HEOpPraHMYECKHUX BellecTB (KaTHOHOB M aHMOHOB). CocTaBlieHHe ypaBHEHUHN peakiuil
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oOHapyxeHHsI KaTHOHOB [-VI rpymnm u aHHOHOB, B T.4. B MOJICKYJISIPHOM U MOHHOM
dhopmax.

Peakuyu oOHapyXeHHS HEOPraHUYECKUX BEUIECTB B  pealbHBIX OOBEKTax
OKPYKaIOIEeH CpeIbl.

Tema 7.2. OO6HapyxeHue OCHOBHOE COJIep)KaHNE 2 OK 01
OpPraHMYECKHX BEIECTB IIpakTHYecKHE 3AHATHSA 2 OK 02
OTACJIBHBIX KJIACCOB C IIpakTuyeckass padora Nel9. KauecTBeHHbIE XMMUYECKHUE PEAKIINU, XAPAKTEPHbIE 2
MCIO0JIb30BAHUEM KaYCCTBCHHBIX Ui OOHAPY)KEHUSI OT/AENBHBIX KJIACCOB OPraHMYECKUX COEAMHEHHH: (EeHOIOB,
peakuui albJETUI0B, KpaxMaila, yKCYCHOM KUCIOTbI, aMUHOKHUCIIOT U Jp.
Jlenarypanus G€KOB NIPU HArpeBaHUM, LIBETHBIE PEAKIIUU OEIKOB.
CocraBiieHHe KaueCTBEHHBIX peakIuil OOHApYXEHHs OPraHUYECKUX COCIMHEHHIA
OTJIEJIbHBIX KJIACCOB.
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (co/lep:KaHue MPUKJIATHOIO MOIYJIsl) 14
Pasnen 8. Xumus B ObITY ¥ IPOU3BOICTBEHHOM NESTEIBHOCTH YEIOBEKa 2
Tema 8.1. Xumus B ObiTy U | OCHOBHOE COJEp)KAHUE 2 OK 01
IIPOM3BOJICTBEHHON JeATENbHOCTH | TeopeTnyeckoe 00yueHue 2 OK 02
4eJI0BEKA DKojoruueckass 0e30MacHOCTh TOCICACTBUI OBITOBOW W MPOM3BOACTBEHHOM 2 OK 04
NesITeIbHOCTH YeJIOBEKa, CBsI3aHHasl ¢ IepepabdOoTKOM BElIeCTB. OK 07
Paznen 9.1. MccnenoBanue u XUMUYECKUH aHaIU3 00BEKTOB OHOChEpEI 12
Tema 9.1.1. OcHoBbl | OCHOBHOE COJIep )KaHNE 2 OK 01
nabopaTopHOMH MPAaKTUKU B | Teopernueckoe o0yueHue 2
npo(eCCHOHABHBIX Ta00paTopusax | JlaboparopHas Iocyga W XMMHUUYECKHe peakTuBbl. OCHOBHBIE J1a0OpPATOPHBIE 2
ornepauuu. JlabopatopHoe obopynoBanue. TexHrka 6€30MacCHOCTH U IpaBUiIa paboThI
(moBeneHus1) B 1aOOPaTOPHH.
Tema 9.1.2. Xumunueckuii ananus3 | OCHOBHOE COJEpKaHUE 4 OK 01
po6 BOIBI Teoperuyeckoe 00ydeHue 2 OK 02
Knaccudukanus nmpoO BOABI MO BHIY W HAa3HAYCHUIO, UCXOAS M3 €€ XUMHUYESCKOTO 2 OK 07

cocCTana. OpFaHOHCHTquCKHC CBOICTBa (3ar1ax, MMpo3pavyHOCTh, NBETHOCTD,
MYTHOCTI)) BoAbl. KHCIOTHOCTE M IIEIOYHOCTH BOJBI. pH Cp€abl U MCTOABI €€
OIIPCACIICHUS. KectrocTh BOABI U MCTOJBI €€ OIPCACICHUA. CYH_[HOCTB METOJa
TUTPOBAHUA.

Buasl KeCTKOCTH BOIBI (BpCMeHHaH )4 HOCTOSIHHa}I). KecTtkocTh BOJBI KaK ITPUYUHA
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BBINAJCHNUS OCAJKOB MM 00pa30BaHUs COJEOTIIOKEHUH, UMEIOIIHUX MECTO B OBITY U
Ha IIPOU3BOCTBE.

CoctaB conel, BBI3BIBAIOIIMX JKECTKOCTh BOJABL. XHMMHUYECKHE IPOLECCHI,
YCTpaHAIOIUE  KECTKOCTb  BOJBL. VYpaBHEHUS ~ XUMHUYECKHUX  PEaKLMii,
WUIIOCTPUPYIOLIMX  INPOLIECCHI, IPOUCXOASINNE IPH YCTPAaHEHUM KECTKOCTH.
VYcrpaHeHne BpPEMEHHOW IKECTKOCTH OBITOBBIMH M XUMHUYECKUMH CIIOCOOaMHU.
Crioco0bl ycTpaHEeHUs! HOCTOSHHOM KECTKOCTH.

IIpakTnyeckue 3aHATHSA 2

IIpakTnueckas padora Ne20. « OmnpesneneHue >KeCTKOCTH BOJbI U CIIOCOOBI €€ 2

YCTpaHEHUS.
Tema 9.1.3. XuMuueckui OCHOBHOE COJIepKaH1E 2 OK 01
KOHTpPOJIb ~ KauecTBa IMPOAYKTOB | Teopernyeckoe 00yueHne 2 OK 02
MIUTaHUSA KauecTBeHHBII ~ XHMHYECKMH  COCTaB  MPOAYKTOB  NWTaHWs.  Belecrsa, 2 OK 07

banpcupuIUpyommue TpOAYKThl MUTAHUS, U BEIIECTBA, 3arps3HSIONINE MPOTYKTHI

nuTanus. OnpeneneHne 3arpsa3HMoNMX XUMIYECKUX BEIIECTB B IPOAYKTaX MUTAHUS,

OmpejiefiecHue BEIIECTB, HE 3asABJICHHBIX B COCTaBe MPOAYKTOB MHUTAHUS.

Oprannyeckne W HEOPraHWYECKHE BEIIECTBA, BXOISIIME B COCTaB MPOJYKTOB

MUTaHUSL.
Tema 9.1.4. Xumuyeckuii ananu3 | OCHOBHOE COJEp>KaHUE 2 OK 01
npo0 MOYBEI Teoperndeckoe o0ydyeHue 2 OK 02

Knaccudukanus moyB mo BUAY M Ha3HAYCHHIO, UCXOMAS W3 XHMHUYECKOTO COCTaBa. 2 OK 07

Wnentudukanuss npoObl MOYBBI MO €€ XUMHYECKOMY COCTaBy, OIMCAaHUE

BO3MOKHOCTEHN €€ IPUMEHEHUS.

TpeboBaHMs K KauecTBY MOYBBI pa3IMYHOrO HazHaueHus. OnucaHue ocoOeHHOCTEH

WCTIOJIH30BAHMUS MTOYB B 3aBUCHMOCTH OT THIIOB, CHIOCOOBI YITYYIICHHUS KauecTBa OYB

B 3aBUCUMOCTH OT Ha3HAYEHUSI.

OO6nacTH  HCMONB30BaHUSI  OPraHWYECKUX  yAOOpeHMH B 3aBUCHUMOCTH  OT

KayecTBEHHOro coctaBa. OnucaHue OpraHMYecKuX YAOOpeHMH M MX NMPUMEHEHHE B

3aBHCUMOCTH OT COCTaBa NIOYBHI M €€ Pa3HOBUIHOCTH.
Tema 9.1.5. UccnenoBanue OCHOBHOE coJIep>KaHNe 2 OK 01
00BEKTOB OHOChEpPHI Teopernueckoe obydyeHue 2 OK 02

XUMHUYECKUI cOCTaB KOMIIOHEHTOB Onochepsl: 3eMHOM KOpBI, ruapochepsl, 2 OK 04

aTMocdepsl 1 OPTaHUYECKOTO BEIIECTBA OK 07
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KouncyabTanuu 2
[IpomexyTouHas aTTecTanys 1o IUCHUIUIMHE (3K3aMEH ) 18
Bcero 144
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3. YCJIOBUS PEAJIU3AIIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI
3.1. TpeOoBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0

Peanuzanust mporpamMmbl AMCUMIUIMHBL TpeOyeT Hamuyus ydyeOHOW mabopaTopuu
ka0.Nel6/16a.

OcHallleHHOCTD:

1) HOYTOYK, KOMIbBIOTEP, MYJIbTUMEAUNHBIA MPOEKTOP, FKPaH, CTOJN KOMIIbIOTEPHBI,
npuHTEp Ja3epHbli, MOV, rpadonpoekTop, XuUMHUYECKas MHUKporadbopaTopus, TUGPOBOM
KOJUIEKIIUM, Ha0Opbl pEaKkTUBOB, XUMHUYECKass TIOCYy[da, JEeMOHCTPAIMOHHBIH

XUMUH,

MHUKPOCKOII,

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

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

2. Jluccoruarusi. 17. KucioTtHble 10XIH.

3. Yruepon. 18. Biusuue 3TaHoia.

4. Asor 19. AnKorois.

5. A3oTHas KucioTa 20. YKcycHast KUCIIOTa.

6. IIpon3BOACTBO aMMHUaKa 21. Ilonumepsl.

7. AmOMUHUI. 22. ®epMeHTHI.

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, pacipocTpaHeHue, 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:
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20. TIpupomHbie HCTOUYHUKH YIIIEBOJOPOIOB.

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 usn., mepepad. u qom. — M. : U3garenscTBo FOpaiit, 2021.
— 427 ¢. — Pexum pocryma: 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 odpazoBanue). — 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 xumus. [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. Tynukus, E. 1. Xumus B cenbckoM xozsiictse: yueobnoe nocobue aist CI1O / E. . Tynuxu.
— 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(PPOBLIE TEXHOJIOTHH (IPOrpaMMHOe odecrieyeHue,
cOBpeMEeHHbIe MpogecCHOHAIbHBIE 0a3bI IaHHBIX U HH(OPMAIIMOHHBIE CTIPABOYHbIE
cHCTeMbl)

VYuebHasg aucHMIUIMHA (MOIYJb) TMPEIyCMaTpPUBAaET OCBOCHHWE HMH(DPOPMAIIMOHHBIX H
UGPOBBIX TEXHOJIOTUH. Peannzanus quppoBbIX TEXHOIOTUI B 00pa30BaTEIbHOM NIPOCTPAHCTBE
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(ECCUOHATIBHOIO, COIMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3UYHbIX BHUJOB KOMMYHUKALMOHHBIX TEXHOJOrMH. OcBoeHue HUQPOBBIX TEXHOJOTHH B
paMKax JaHHOW JUCHMIUIMHBI (MOZYJS) OPHEHTUPOBAHO HA CIIOCOOHOCTh O€30MacHO H
HQJIeKaAIllUM  00pa3oM IojyyaTh JOCTYI, YIOPaBiIsATh, HMHTEIpPUPOBaTh, OOMEHUBATHCH,
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 «AnektpoHHOe M3aTenbcTBo FOPAMTY (https://urait.ru/) (1oroBop Ha oxa3anue
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 nmonkmoueHun 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,
CIIa0OBUAAIINX, WHBAIUIOB IPYTUX KAaTerOpui C OTpaHMUYEHHBIM JOCTYNOM K HHpopmanmu,
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/mH)

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. Ilopran 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
«AnTtunnaruar 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. lnu¢ppoBbie HHCTPYMEHThI, IPUMeEHsieMble B 00pa30BaTeIbHOM Npolecce
1. LMS-mmarpopma Moodle
2. BupryanbHas gocka 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: Aumexc. 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
MpuUMeHEeHneM TU(PPOBOI TEXHOJIOTHUN
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
OI'OC COO (mpeamernbie pe3yabTathl o guciurmuae) 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 XUMHUYECKOUN CBS3U.

XUMHUYECKUX DJIEMEHTOB, | 2. 3aja4yu Ha

MCXOJISl U3 BaJCHTHOCTH 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 CHUCTEMCE 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
XumMuuyeckue M CXeMbl XUMHYECKHX BellecTBA U
peakuuu peakuuii XMMHYeCKHe peakuun

2.1 THIIEl XUMHUYECKUX CocTaBnATh peakiuu 1. 3agauu Ha OK 01
peakuuit COCUHEHMUS, COCTaBJICHUE YPABHEHUI
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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
TUAPOKCOKOMIICKCOB
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 PEaKIMH, €CIIU
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.

Pasznea 3. Ctpoenne
M CBOiiCcTBa
HEOPraHu4ecKux
BelleCTB

HccaenoBatb cTpoeHue
M CBOiicTBa
HEOPraHM4YeCKHX
BeEILECTB

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 (popMyTiam
HEOPraHUYECKUX
BEIIIECTB PA3IMYHBIX
KJIaCCOB.

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

OK 01

3.3

IIpousBoacTBo
HEOPraHMYECKUX
BELIECTB. 3HAUYEHUE U
IIPUMEHEHUE B OBITY U
Ha MPOU3BOJICTBE

O00CHOBBIBATH 3HAYEHHE
U IpUMEHEHNE
HEOPraHUYECKHUX
BEIIECTB B OLITOBOH U
MIPOU3BOCTBEHHOM
JIeATEIILHOCTH YeJIoBEKa
uX (PU3UKO-XUMUIECKIMHU
CBOMCTBaAMH

IIpakTuxo-
OpUEHTUPOBAHHBIE
3aJJaHUs 110 COCTABIICHUIO
XAMHYECKHUX PEAKIUM ¢
y4acTUEM
HEOPraHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX
JUTSL UX UICHTU(DUKAIUN
Y TIPOMBIIIEHHBIX
CrocoOO0B MOJIyYEHUSI.

OK 01
OK 02

Pa3nen 4. Ctpoenne
U CBOMCTBA
OPraHuYecKux

Hccaenosarb cTrpoenue
U CBOMCTBA
OPraHMYeCKHUX BellecTB

Tecr «CTpoenne n
CBOlicTBa
OpPraHM4YecKuX
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BeIIECTB

BCIIECTB»

4.1

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTraHUYECKHUX
BEILICCTB

Knaccugunuponartsb
OpraHUYEeCKHE BEIECTBA
B COOTBCTCTBHH C UX
CTPOCHUEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHMI
OpraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEXTYHapOIHOMN
CHCTEMAaTHYECKOM
HOMEHKJIaType.

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

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

OK 01

4.2

CBoiicTBa
OpPTraHUYECKUX
COCIMHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PH3HUKO-
XHUMHYECKHUX CBOMCTB
OPraHUYECKHUX BEIIECTB
OT CTPOECHUS MOJIEKYJ

1. 3aganus Ha
COCTaBJICHUE YPAaBHEHMI
XUMUYECKUX PEAKIUH C
y4acTUEM OPTaHUYECKUX
BELIECTB HA OCHOBAaHUU
MX COCTaBa U CTPOCHUS.
2. 3amaHus Ha
COCTaBJICHUE YPAaBHEHMI
XUMHUYECKUX PEaKIUi,
WJUTIOCTPUPYIOIINX
XMMHUYECKHE CBOICTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peaKkuuii U TeHETUYECKOU
CBSI3M OPraHUYECKUX
BELIECTB Pa3HbIX
KJIACCOB.

3. PacuerHble 3a1a4¥ 110
YpaBHEHUSAM PEAKIIHi C
y4acTUEM OPTaHUYECKUX
BEILECTB.

4. IlpakTuueckast padota
«IlonyueHue MeTana u
W3yYEHHE €r0 CBOMCTB

5. Ilpaktuueckas pabora
«ITonyyenue sTrseHa U
M3YyYEHHUE Er0 CBOMCTBY.

OK 01
OK 02

4.3

Oprannueckue
BEIIECTBA B

OO0OOCHOBBIBATH 3HAYCHUE
Y IPUMEHEHUE

[IpakTuko-
OPUEHTUPOBAHHBIE

OK 01
OK 02
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KU3HENIEATEIIbHOCTH OpraHWYECKHX BEIIECTB B | 3aJaHUs [0 COCTABIICHUIO
YeJIOBEKa. OBITOBOM U XMMHUYECKUX PEAKIUH ¢
[Ipou3BoacTBo 1 IIPOU3BOJCTBEHHOMN Y4aCTHEM OPTaHUYECKUX
IPUMEHEHNE JIESITEJIBHOCTH YEJIOBEKA | BEILLECTB, UCIIOJIb3yEMbIX
OpraHUYECKUX uX (PU3UKO-XUMUYECKUMH | JUISl UX UICHTU(UKALUY B
BEIIECTB B CBOICcTBaMH OBITY U
IIPOMBIIUIEHHOCTH IIPOMBIIIIEHHOCTH.

S) Pazpeua 5. HUccnenoBarb Tect «Cropocthb
Kunernueckue u pPaBHOBeCHEe U CKOPOCTh | XUHMHMYECKOH peakuuu 1
TepMOAMHAMHMYECKHE | XMMHYECKHX peaknui XHMHYecKoe
3aKOHOMEPHOCTH paBHOBeCHE»

NMPOTEeKAHUSA
XHMHUYECKHX
peakuuit

5.1 Kunernueckue Hccnenosars BnusgHuE 1. I[Tpaktnueckas padora | OK 01
3aKOHOMEPHOCTH KOHIEHTPALNHU «M3yueHune 3aBUCUMOCTH OK 02
MPOTEKAHUsA pearupyromux BemecTB U | CKOPOCTH XUMUYECKOM
XUMUYECKHUX PEaKUUl | TeMIlepaTypbl Ha PCakIMu OT KOHLCHTpaluK

CKOPOCTh XUMHUYECKHUX pearupyrommnx BeImecTs 1

peaKHI/Iﬁ TEMIICPATYPLD»
2. ITpakTuko-
OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJaHUs
Ha aHanu3 (PaKToOpoOB,
BIIMSAIOIINX Ha
MU3MEHEHHE CKOPOCTH
XUMHUYECKON peaKIuu.

5.2 Tepmogunamuueckue | MccienoBars BIusHUE 1. 3agauu Ha pacyeTsl OK 01
3aKOHOMEPHOCTHU U3MEHEHUs TEIUIOBBIX 3((HEKTOB OK 02
MPOTEKAHUS KOHIEHTPALMHU BEIIECTB, | XMMHYECKHUX PEaKIHi U
XUMUYECKHX PEaKUUN. | peaklMK CPesl U OIpEeCIICHUE TUIIA
PaBHoBecue TEeMIIEpaTyphl Ha peaxiuu (1o TemI0BOMY
XMMHUYECKHX PEeakluil | cMelleHne XUMU4ecKoro | addexry: sk30- u

paBHOBeCHUS HJOTEPMUYECKHUE).
2. IIpakTuko-
OpUEHTUPOBAHHBIE
3a/1aHHs HAa IPUMEHEHHUE
npuHuuna Jle [atense
JUTSL HAXOXKICHUS
HaIpaBJIEHUSI CMEILEHUs
paBHOBECHSI XUMUYECKON
peaxkuuu u
aHaIu3 (paKkToOpOB,
BIIUSIIOLIUX HA CMEIIEHUE
XUMHUYECKOTO
paBHOBECHS.

6 Pazneu 6. HccnenoBars Tect o Teme
JlucnepcHbie AMCIIEPCHBbIE CUCTEMBbI «/lucnepcHble
CHCTEeMBbI CHCTEMBbD»

6.1 Hucnepcubie cucteMbl | Paznmuuath HICTUHHBIE 1. 3amaun Ha OK 01
U (aKTOPBI UX PacTBOPBI, KOJUIOUHBIE IIPUTOTOBJICHUE OK 02
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YCTONYHBOCTHU pacTBOpPHI U pacTBOPOB.
rpydoaucnepcHbie 2. IlpakTuko-
CUCTEMbI Ha OCHOBE OpUEHTUPOBAHHBIE
XUMHUYECKOTO pacyeTHbIC 3a/IaHKs Ha
HKCIIEPUMEHTA JUCTIIEPCHBIE CUCTEMBI,
HCIIOJIb3YEMBIE B
OBITOBOM U
MIPOU3BOJACTBEHHOMN
JIESITEIBHOCTH YEJIOBEKa.
6.2 HccnenoBanue HccnenoBath pusnko- [TpakTuyeckas pabora OK 01
CBOICTB IUCHEPCHBIX | XUMUYECKUE CBOWCTBA «UccnenoBanue
CUCTEM Pa3IMYHBIX BUJIOB JIUCTIEPCHBIX CUCTEM).
JUCTIIEPCHBIX CUCTEM
7 Paszgea 7. HccaenoBars cBoOiicTBA
KauyecTBeHnHble OPraHu4YecKux
peaxkiumn HEOPraHU4YeCKHX
00HapYy:KeHUs BeIEeCTB C
OPraHMYecKux u HCNO0JIb30BAHNEM
HEOPraHU4YeCcKUX KayeCTBEHHbIX peaKknuii
BellleCTB
7.1 Ob6napyxeHue Hccnenosarb 1. IlpakTuueckue OK 01
HEOPTraHUYECKHUX KaueCTBEHHbBIC PEAKIIUU 3a/IaHMs HA COCTaBIICHUE
KaTHOHOB U aHUOHOB | HEOPTaHUYECKUX YpaBHEHUI peakiuit
BEILECTB 0OHapyXeHUsI KATHOHOB
I-VI rpynmn u aHHOHOB, B
T.4. B MOJICKYJISIDHOU H
MOHHOM (hopMmax.
7.2 ObnapyxeHue Hccnenosathb 1. IIpakTnueckas padora | OK 01
OpraHHYECKUX KaueCTBEHHbIE PEaKLIUU « KauectBeHHbIe
BEIIIECTB OT/ICIbHBIX OpTraHUYECKUX peaKkIfy Ha OT/ACIIbHBIC
KJIaCCOB C COEIMHEHUH OTJEIbHBIX | KJIAcChl OPraHUYECKUX
HCIIOJIb30BaHUEM KJIaCCOB BELIECTBY;
KaueCTBEHHBIX 2. IlpakTnueckue
peakiuit 3a/IaHMs Ha COCTaBIIEHUE
KaueCTBEHHBIX peaKlui
OoOHapyXeHUs
OpraHUYECKUX
COEIMHECHU M.
1] I[pukjagnoi MmoayJib
8 Pa3znen 8. OueHnBaThb 3ammra keiica (¢
Xumus B ObITY M NocJieACTBUs ObITOBON | yueToMm Oyayiuei
NPOM3BOJACTBEHHOMI U NIPOU3BOJACTBEHHOM npogecCHOHATBLHOU
e TeIbHOCTH NesiTeJIbHOCTH YeJI0BeKa | 1esiTeJIbHOCTH)
YeJI0BeKa ¢ MO3ULIM I
IKOJIOTHYECKOM
0e30I1aCHOCTH
XuMmus B OBITY U OnenuBats nocnenctus | Keiic (c yaerom oyaymieit | OK 01
MIPOU3BOACTBEHHOMN OBITOBOM U po¢eCCHOHATBHON OK 02
IeITEeIbHOCTU MIPOU3BOJACTBEHHOMN JIeSITEIIbHOCTH) OK 04
yeJIoBeKa NEITEILHOCTH YeJIoBeKa ¢ | Bo3MOKHbBIE TEMBI OK 07
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MO3UIIMH DKOJOTUYECKON | KEHCOB:

0e3omacHoOCTH 1. [ToTrernnenue kumara
U BBICBOOOKIECHUE
ra3oBbIX THIPATOB CO JHA
OKeaHa.
2. Byayue marepuasl
JUTSL aBHAa-, MAILIUHO- U
IpuOOPOCTPOECHHUSL.
3. HoBele maTepuansl ajist
COJIHEUHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE
pPacCTUTETBHBIX
MpernapaToB.

9.1 Paznen 9.1. HuTepnperupoBarh 3ammra yyeOHo-

HccnenoBanue u XHMHYecKHe Mpolecchbl | MCCJIeJ0BATEeIbCKOI0

XUMHYECKHI aHAIU3 | U siBJIeHHs B Ouocepe | mpoekra (¢ yueTom

00BbeKTOB OMochepnbl Oyayuuei
npo¢eccuoHaTLHOM
JeATeJIbHOCTH)

9.11 | OcHoOBHI BBITTOHATE NOJIHBII 1. Tunossle pacuersi o | OK 01
nabopatopHoit LUK TEeMaTHKe IKCIIEPUMEHTA.
IIPAKTUKYU B AKCIIEPUMEHTAJILHOTO 2. 3ajaum Ha
npodeccuoHaNbHBIX UCCJICTOBAHMUS C BBIUHCJICHHE CPETHETO
nmabopaTopuax COOJTI0ICHUEM TTPABUII 3HAYCHUS

0e30MmacHOro oopamieHus: | HKCIEePUMEHTAIbHBIX

C BEIIECTBAMH U JAHHBIX, IOTPEITHOCTH.
71a00paTOPHBIM

000pyTI0BaHEM

9.1.2 | XuMuueckuii aHaIn3 HUccnenosats 1. Tect «CBoOMCTBa " OK 01
po0 BOJIBI XUMHUYECKHUM COCTaB MPoO | COCTAaB BOJBI». OK 02

BOJIBI 2. 3aganue OK 07

«XUMHUYECKUNA COCTaB
BO/JIbI, THIT BOJIbI U
CIOCOOBI €€
IpUMEHEHUsD» (C
HCIIOJIb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. ITpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUS
Ha COCTaB BOJIbI U
CHOCOOBI BBIPaKEHUS
KOHIIEHTpalui n
nepecyeT KOHLEHTpaIii
(c ucomp30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

4. IlpakTuyeckas pabora
Ha BBIOOP:

« Onpenenenue
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YKECTKOCTH BOJIBI A
CIOCOOEI €€
yCTpaHEHUS.

9.1.3 | Xumuueckuit Uccnenoarsb 1. Tect «Oprannueckue | OK 01
KOHTPOJIb KAYECTBA XUMHYECKHUIN COCTaB Y HEOpraHWYeCKue OK 02
MPOJYKTOB MTUTAHUS MPOJIYKTOB MTUTAHUS BEIIIECTBA, BXOISIIUE B OK 07

COCTaB MPOJYKTOB
MTUTAHUS.

2. IIpaktuko-
OpUEHTUPOBAHHBIC
3aJlaHus TI0 KyJIMHApHOU
TEMaTHKe.

9.1.4 | XuMu4ecKHUil aHaIN3 HUccnenosars 1. Tect 110 TEeMe OK 01

po0 MOYBBI XMUMUYECKHIA COCTaB MPo0 | «XMMHUYECKUH COCTaB OK 02

MOYBBI HEOPraHUYECKUX U OK 07

OpPraHUYECKHUX
yI0OpeHuit».
2. 3ananue
«B3aumMocBs3b cocTaBa
TIOYBEI, THII TTIOYBHI K €€
HA3HAYCHHUSI.

9.15 | UccnenoBanue XHUMHUYECKHUH COCTaB Y4ebHo- OK 01
00bekTOB Orochepbl KOMIIOHCHTOB GHOC(epbI: UCCIIEA0BATEIbCKUI OK 02

3eMHOM KOpBbI, THApOCchEpsI, IIPOEKT B 0071aCTH OK 04
armocdepr! u uccienoBanus oobektos | OK 07

OpPraHu4eCKOro BEUeCTBa

ouocdepsl.

Bo3MoHEBIE TEMBI
MIPOEKTOB:

1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
pPEKOMEH/IallH TIO ee
HCII0JIL30BaHUIO.

2. UccnegoBanue
pa3pyIIaoIIero
JIEUCTBUS IIPUPOAHOU
BOJIBI HA CTPOUTEIIHHBIC
MaTepuabl.

3. CocraBneHue npoeKkTa
[[BETHUKA/Oropoja/caia B
3aBUCHMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX
MTOYB.

4. CocTaBlcHHE
cOaTaHCHPOBAHHOTO
MEHIO Ha JICHb (HEeIeT0)
B 3aBHCUMOCTH OT
COJIepIKaHUsI XUMHUECKUX
MakKpo 1
MHUKPOIJIEMEHTOB B
MPOIYKTAX TTUTAHHUS.

5. UccnenoBanue
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KadecTBa IMUTHEBOM
BOJIBL.

6. UccnenoBanue mpod
BOJOIPOBOAHON BOJIbI HA
MpeIMET YCTPaHECHUS
JKECTKOCTHU.

7. YcTpanenue
JKECTKOCTHU BOJBI B
CENbCKOXO03iICTBEHHOM
JICSATCIIEHOCTH.
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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: Ctpykosa C.C., mpernoaaBarens IIEHTpa — KOJUIEHKA MPUKIAIHBIX KBaTU(UKAIUN
®I'bOY BO Muuypunckuii 'AY

Peuenzent: ®ununmnosa T.U. npenogaBarens BeICHICH KBATU(PUKAIMOHHONW KaTETOPUN
LEHTpa—KoJuTeKa MpuKIaaHbIX kBanpukanuit ®I'bOY BO Muuypurckuii [AY

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

[IporpamMma paccMOTpeHa Ha 3aCeIaHUU y4eOHO-METONYECKOM KOMUCCUH IIEHTPa-KOJIJIeIKa
npukiaaeix kBanupukauui ®I'bOY BO Muuypunckuit FAY

nipotokod Ne 11 ot «17» uronsa 2023 r.

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

[IporpamMma nepepaboTaHa 1 JOMOIHEHA B COOTBETCTBUU ¢ TpeboBanusiMu @I'OC COO
[Tporpamma paccmotpena Ha 3acenanunu [IMK 061eo6pa3oBaTenbHBIX JUCITUTIINH

poTokoi Ne 9 ot «16» anpens 2024 r.

IIporpamma paccMOTpeHa Ha 3aceJaHuu Y4eOHO-METOANYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaseix kBanupukanuit ®I'bOY BO Muuypunckuii [AY

rpotokoi Ne 9 ot «17» anpenst 2024 r.

[IporpamMma yTBepxaeHa Pemenriem ¥Y4eOHO-METOAMUECKOIO COBETa YHUBEPCUTETA
npotokoi Ne 8 ot «18» anpenst 2024 r.

Opurunan nomxkeHn HaxoauThes B LIMK o6meobpazoBaTebHBIX TUCIUILTHH
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