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1. OBIIAA XAPAKTEPUCTUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA30OBATEJBHOU JUCHUILIAHBI «XUMUS»

Pabouast mporpamma y4eOHOW NUCHUIUIHHE «XHUMHS» IMpEIHA3HAuUCHA ISl M3y4CHUS
XUMUH B IEHTpE-KOJUIepKe NMpUKiIaaHbiXx kBanudpukamuii ®I'BOY BO Muuypunckuit 'AY,
peaymzyronieM 00pa30BaTEeIbHYI0 MPOrpaMMy CpEIHEro ooOmero oOpa3oBaHUs B Tpeesiax
OCBOCHHMSI OCHOBHOW mpodeccHoHanbHOM oOpa3oBaTenbHOM mnporpamMbl CIIO Ha 0Oase
OCHOBHOTO 00mIero o0pa3oBaHusi MPU MOATOTOBKE KaapoB 1Mo crenuanbHocT 19.02.11
TexHosIOTHs MPOIYKTOB MUTAHUS U3 PACTUTEIILHOTO ChIPbSI.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOrmiero
o0Opa3oBaHMs, MPEABIBISEMBIX K CTPYKTYpE, COAEPKAHUIO U Pe3yibTaTaM OCBOCHHUsS y4eOHOM
JTUCIUIUTAHBI «XHUMHS», B COOTBETCTBUHU ¢ PeKOMEHIausIMu 10 pealiu3aiuy CPEeTHETO OOIIEero
oOpa3oBaHMsi B  Tpelernax  OCBOEHHS  oOpa3oBaTeNbHOM  MHpOTrpamMMbl  CPEIHEro
npodeccHOHaTBbHOTO 00pa3zoBanus (muchMO JlemapTramMeHTa TroCylapCTBEHHOW TIIONHUTHKU B

chepe cpemHero mnpodeccuoHaIbHOTO 00pa3oBaHus W TIpodeccHoHambHOro oOyueHus oT 1
mapta 2023 r. N 05-592).

1.1.MecTto  AMCUHMILIMHBI B CTPYKType OCHOBHOWM npodgeccHOHATbHOM
o0pa3oBaTeIbHOM NPOTrPaAMMBbI

OO6meoOpa3oBarenbHas AUCHUIUIMHA «XHUMHs»  SIBIAETCS  00S3aT€NbHOM  YacThIO
o01eo0pa3oBaTesibHOrO 1uKiIa oOpasosarenbHoi nporpamMsl CIIO B cootBerctBUM ¢ PI'OC 1o
cnenuanbHocT 19.02.11 TexHosorus NpoyKTOB MUTAHUS U3 PACTUTEIBHOIO ChIPhSI.

1.2. Ileau v nJIaHUpPyeMble Pe3yJIbTAThI OCBOECHUS TN CIUIJINHbBI:

1.2.1. Ilean o0meodpa3oBaTeJbHOM TUCHUTLINHBI

Hens gucrunauabl «XuMUs»: cHOpMyIHpPOBaTh Yy CTYJAECHTOB XHUMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAyYHON KapTUHbl MHpa KAaK OCHOBBI MNPUHSATHS PELUIEHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOTHOM CpeIe.

1.2.2. Tlnanupyemblie pe3yabTaThl OCBOEHHS 001€00PA30BATENbHON JAUCHHUILUIMHBI B

coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA UMeeT Npu popMupoBanuu U pa3sutuu OK.



Kox u HaumeHnoBaHue
hopMHUpyeMBIX
KOMIIETEHIIUHN

[imanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

OO6mmme

III/ICI_[I/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  COLMAIBHOM  HAIpPaBJICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH u

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

OBnajieHue YHHUBEPCATbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENIbHO (POPMYIHPOBATh U aKTyalU3HPOBATh
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

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

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

- BBIABJIATH 3aKOHOMEPHOCTH H TPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTH, OIICHHBATH
COOTBETCTBUE pE3yJIbTATOB IIENSIM, OLIEHUBATh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KpEAaTHMBHOE MBIIUICHUE TIPH pPEIICHUU
JKU3HEHHBIX TTPOOJIEM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

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

- BIAAETb CHUCTEMOW XHMHUYECKHUX 3HaAHHM, KOTopas
BKJIIOYAET: OCHOBOIOJATalOIIUE MOHATUS (XMMHYECKHUN
JJIEMEHT, 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,
KpUCTAJUIMYECKasi peIlIeTKa, THUIbl XUMUYECKUX peaKUui

(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 XapaKTePHbIE MPHU3HAKA U B3aUMOCBS3b
W3YYEHHBIX TOHATHM, NPUMEHITh COOTBETCTBYIOIHE




npo0Jem;

- BBIABIATH  TNPUYHHHO-CICJACTBCHHBIC  CBS3HM U
aKTyaJIM3MpOBaTh 3aJlady, BBIABUIATh THIIOTE3y €€
pellleHus], HAaXOIUTh apryMEHTHl [UIsl 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 TO3HABATCIBHYIO 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
COILIMANILHOM MPaKTUKE

INOHATHA  TNpU  ONMCAHMM  CTPOCHHUA U CBOMCTB
HEOPraHMYECKUX M  OpPraHMYEeCKUX BEUIECTB U  HX
IIPEBPALICHN; BBIABIIATh B3aMMOCBA3b XUMUYECKUX 3HAHUHI
C IOHATHUSIMU U IIPEACTABICHUSIMU APYTUX
€CTECTBCHHOHAYUYHBIX IIPEIMETOB;

- yMETb HCIIOJIb30BaThb HAWMEHOBAaHHUA XUMHUYECKUX
COCIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOU U
NPUKJIAJHON XMMHUHU U TPUBHUAIBHBIEC HA3BAaHUS BAXKHEUIIHX
BEIECTB  (3TWJIEH,  aleTWJeH, [IUMUEepuH,  (EeHO,
(dbopmanpaerua, yKCycHas KUCIIOTa, TJIUIMH, YrapHbBIA a3,
YIJIEKUCHIBIA Ta3, aMMHAaK, raileHas H3BECTb, HEralieHas
U3BECTh, NMUTHEBAsI COIa U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHUYECKUX M OpPraHMYECKHUX BEIECTB, YpPaBHEHUS
XUMHUYECKUX PEAKIUI, OOBSICHATHh UX CMBICI; TOJATBEPKIAaTh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BELIECTB
COOTBETCTBYIOIIMMHM  JKCIHEPHUMEHTAMU WU 3alMUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

- YMETb YCTaHaBJIMBaThb IPUHAMICKHOCTb HN3YYECHHBIX
HEOPraHUYECKUX u OpraHUYEeCKHUX BEILECTB K
ONpENEICHHBIM  KJIaccaM W TIpynmnaMm  COEJUHEHUH,
XapakTepU30BaTb HUX COCTaB U BAaXXHEUIIUE CBOICTBA;
ONpeAensaTh BUAbl XHUMUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHas, MeTauIn4ecKas, BOJOPOJHAs), THUIIBI
KPUCTAININYECKUX PEIIETOK BEIlIeCTB; KiacCu(UIUpOBATH
XUMUYECKUE PEaKLINH;

- chopmupoBaTh NPEACTABICHUSA: O MaTepUAIbHOM
€IUHCTBE MHUpA, 3aKOHOMEPHOCTAX U II03HABaEMOCTHU
SBJICHUM TPUPOIBI;, O MECTE M 3HAYEHUM XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK M €€ pOJIi B 00eCreueHNH YCTOWYMBOIO
pa3BUTUS  4YEJIOBEYECTBA: B pelieHHH  [podiiemM
9KOJIOTUYECKOM, SHEPTeTHUECKOM 1 MUILEBON Oe30MaCHOCTH,
B Pa3BUTHUM MEJIWIHHBI, CO3JaHMM HOBBIX MAaTEpHAJIOB,
HOBBIX HMCTOYHUKOB JHEPIHUH, B o0ecreyeHnn




palMOHAIBHOIO IPUPOAONOIb30BAHUA, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI M OOLIEH KyNbTyphl YeloBeKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

- BJIAJeThb CHCTEMOW XHMHYECKHUX 3HAHHMH, KoTopas
BKJIFOYAET: OCHOBOIIOJIAralOIINE MOHATHUS (AONOJHUTENIBHO K
cucTeMe MOHATHH 0a30BOr0 ypOBHS) - H30TOIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aToMma, TMOpHIN3alus aTOMHBIX
opOuTaineii, xumudeckas cBsa3b ("o " u "m", KpaTHBIE CBS3H),
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
JUCCOLMAIINY, 3JIEKTPOIN3, KPEKUHT, pU(POPMUHT); TEOPUU
U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHMA,
JeXalmye B OCHOBE TIOHMMAaHHMA TNPUYMHHOCTH H
CUCTEMHOCTH  XUMHUYECKHX  SIBJICHMH,  COBpPEMEHHbIE
MPE/ICTAaBICHUs] O CTPOEHUU BEUIECTBA Ha AaTOMHOM,
MOJIEKYJISIPHOM u Ha/IMOJIEKYJIIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHW3MaxX XHUMHUYECKHX PpEaKIIHid,
TEPMOJIMHAMUYECKUX U KHHETMYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHUsI, O XHUMHUYECKOM DPAaBHOBECHH, JUCIIEPCHBIX
cucremMax, (DaKToNOrHYecKHe CBEIEHUs O CBOWCTBAX,
cocTaBe, TIONy4YeHMHM M 0O€30IaCHOM  HCIOJIb30BaHUU
BOXHEUIINX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTHYECKOW MAEATEIHHOCTH YEIIOBEKa; OOIIMX
Hay4YHBIX MpPHUHLIUIAX XHWMHYECKOTO TIpOU3BOACTBA (Ha
mpUMepe TPOU3BOACTBA CEPHOH KHUCIOTHl, aMMHaKa,
MeTaHoJ1a, nepepaboTku He(hTH);

- YMETh MPOBOJMTH pacyeThl MO0 XUMHYECKUM (QOopMyliaM U
YpaBHEHHMSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BaHUEM




¢u3nyeckux BeNMYMH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEILIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacyeThl M0 HAXOXKAECHUIO XUMHUECKONH (hOPMYIIbI
BEIIIECTBA; pacueThl Macchl (00beMa, KOJIMUECTBA BEIIECTBA)
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 peakiMK; pacueTsl TEeMIoBOro 3¢dexra peaxiuii,
00BEMHBIX OTHOILIEHUH ra3oB;

- YMETb BBISBIIATh XapaKTEpPHbIC NMPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX IOHATHUH, TNPUMEHATH  COOTBETCTBYIOLIUE
HNOHATUS  NPU  ONMCAHUU  CTPOEHUSI U CBOWCTB
HEOPraHWYECKUX M  OpraHMYeCKMX BEUIECTB M  HUX
IPEBPALLCHUI; BBISIBIIATh B3aUMOCBS3b XMMUYECKHX

3HAHUW C TIOHATUSAMU M NPEACTABICHUSMHU  JIPYTHX
npeaMeToB A 0ojee  OCO3HAaHHOTO TOHMMaHUS |
OOBSICHEHUS] CYIIHOCTH MAaTepUalbHOIO €IMHCTBA MHpA;
UCIIOJB30BaTh  CHUCTEMHBIE XUMUYECKUE 3HAaHUA UL
OOBSICHEHUS! W TPOTHO3UPOBAHUS SBJICHHUM, HMMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOLY;

- yMeTb UCHOJb30BaTh HAWMEHOBAHUS  XUMHUYECKHUX
COECIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOW U
MPUKJIAJHON XUMHUU M TPUBUAIbHBIE HAa3BAaHUS BEIECTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJlaccaM OpPraHWYeCKHX U
HEOPraHUYECKUX COEIUMHEHU; UCIOIb30BaTh XMUMHUUYECKYIO
CUMBOJIMKY JUISI COCTaBJI€HUS (OPMYNT HEOPraHWYECKHX
BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX M  CKEJEeTHBIX) (OpMya OpraHUYECKHX
BEIIECTB; COCTABJIATh YPABHEHMS] XUMHUYECKHX DPEaKIUil u
pacKpbIBaTh ux CYIIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN TMOCPEACTBOM COCTABJICHUS
JIEKTPOHHOrO OajlaHca 3THX peakluid; peakuuid HOHHOIO




oOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX M COKPALIECHHBIX
HOHHBIX ypaBHEHUM; pPEaKUMW TUAPOIM3a, pPEAKLUN
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB
LMHKA W  QJIIOMUHUA); TMOJATBEPXKAATh  XapaKTEpHBIC
XUMUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
SKCIEPUMEHTAMH U 3allUCAMH YpPaBHEHUH XUMHUYECKHX
pEeaKnii;

- yMeTh  KIacCHU(UIMPOBAThH  HEOPraHUYECKUE U
OpraHMYEeCKHE  BEUIECTBA M  XUMHUYECKHE  PEAKLUH,
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHHUS W KPUTEPHUH IS
KIacCU(UKALUU  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, CIIOXXHBIC
3(UpBL, KUPBI, YIIEBOIbl, AMUHBI, aMUHOKHUCIIOTHI, OEIKH);
MPUMEHATh 3HAHUS O COCTAaBE M CBOMCTBAxX BELIECTB MJISI
SKCIEPUMEHTAIbHOM TMPOBEPKH THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKaHUS XUMHYECKHX pPEAKUUNd U
MPOTHO3UPOBAHUSI BOBMOYKHOCTEHN UX

OCYILIECTBJIEHUS;

- YMETh MOJTBEPKAaTh Ha KOHKPETHBIX MPUMEPAX XaApPAKTEp
3aBUCHMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpPraHUYeCKHX
COEMHEHUI OT KPaTHOCTH M TUMAa KOBaleHTHOH cBsi3u ("o "
n "n'"), B3aMMHOIO BJIMSIHHMSI aTOMOB M TpyNIl aTOMOB B
MOJIEKYJaX; a Takke OT OCOOCHHOCTEH pealn3aiuu
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-snexkTpoHHBIE" OpOMTANH,




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
WHTEPIpETAINN
uHpopMauu 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
JUAJIOTe 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 OCYILIECTBJIATH MIPOEKTHYIO u
HCCJIEI0BATENBCKYIO JEATEIbHOCTh MHAUBUIYAIIBHO U B
Tpy1Ie;

OsgnageHue YHUBEPCAIbHBIMU
MMO3HABATEJIbHBEIMU JACHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BIAJCTh HABBIKAMU TIOJYYCHHS HHPOPMALUH U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYILIECTBJISATh IOWCK, AaHajiu3, CHCTEMATH3alHIl |
WHTEPIIPETAINIO HHPOPMAITUHN PA3IUYHBIX BUIOB U (POPM
MIPEJCTABIICHUS;

- CO3/1aBaTh TEKCTHl B PA3NIUYHBIX (hopMarax ¢ y4yeTom
Ha3HaueHWs WHOpMAMu ¥ TEJIEBOM  ayAuTOpHH,
BbIOMpas ONTUMAalIbHYIO (GOpMy TMpEACTaBICHUS U
BHU3yaIu3aluu;

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

y4eOHBIMU

cpeactBa  MHGOPMALMOHHBIX U
TEXHOJIOTHI B pelIeHnn

- yMeTb IUJJAHUPOBaTh M  BBINOJHATH XUMHUYECKUU
JKCIIEPUMEHT (IIPEeBPALECHUSI OPraHMYECKUX BEIIECTB IMPU
HarpeBaHuM, MOJYYECHUE ITUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLUU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHarypanus OCIKOB MPH HArpeBaHUU, I[BETHBIC
peakiuu O€JIKOB; MPOBOJAUTH PEAKIMH HOHHOTO OOMEHa,
OTPENEATh CpPely BOJHBIX pPAacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHS; peuiaTh 3KCIIEPUMEHTAJIbHbIC 3a7a4M I10
teMam "Metamiel" u "Hemeramibl") B COOTBETCTBUU C
IpaBWJIaMH TEXHUKHA OC30MMACHOCTH TIPH OOpaICHHH C
BEIIECTBAMHU u 1a00paTOPHBIM o0opyoBaHuEM;
MPEACTABISATh PE3YNbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
(dbopMe 3amHicu YpaBHEHHMH COOTBETCTBYIOIIMX PEAKIUN U
(hopmynupoBaTh BHIBOJIBI HA OCHOBE STHUX PE3YyJIbTATOB;

- yYMeTh AaHAIM3UPOBaTh XHMMHUYECKYI0 HWH(GOpPMAIIHUIO,
MOJy4aeMyI0 W3 Pa3HBIX HCTOYHUKOB (CPEJICTB MacCOBOMU
uHpopMaluu, cetb UHTEpHET u Apyrue);

- BIAJCTh OCHOBHBIMM METOJAMH HAYy4YHOTO TIO3HAHUS
BEILECTB U

XUMHUYECKUX SIBJICHUI (HabmroieHue,
SKCHEPUMEHT, MOJEIHPOBAHNUE);

- YMETh MPOBOJMUTH PACUETHI N0 XUMHUYECKUM (PopMysiaMm U
YPaBHEHUSIM XUMHUYECKUX PEaKUUid C HCIOIb30BAHUEM
(GU3UYECKUX BETWYWH, XapaKTEpHU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHBIC
yCIOBUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XUMMUYECKUE 3HAHUS JI MPUHSTHS PEIICHU B
KOHKPETHBIX  KU3HCHHBIX  CHUTYyalUsX, CBS3aHHBIX C
BEILIECTBAMH M X MPUMEHEHUEM,;

U3MEpEHUe,




KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHH3aIMOHHBIX
3aa4 ¢ coOmrofeHHeM TpeOOBaHW  IPTOHOMHUKH,
TEXHUKUA O€30IacCHOCTH, THTHEHBI, PecypcocOepexeHus,
MPABOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

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

- yYMETh CaMOCTOSATEIBHO IJIAHUPOBaTh M IPOBOJIUTH
XUMHUUYECKUN SKCIIEPUMEHT (I10JIyYE€HUE U U3YUYEHHUE CBOMCTB
HEOPraHWYECKUX M OPTraHUYECKUX BEUIECTB, KaYECTBEHHbIC
peakuuu  YIJIEBOJOPOJOB  PA3IMYHBIX  KJIACCOB W
KHCJIOPOJCOICPKAIINX OpPraHUYECKUX BEIIECTB, pELICHUE
JKCIEPUMEHTAIBHBIX 3a1a4 o pPacro3HaBaHUIO
HEOPraHUYECKUX U OPraHMYeCKHUX BEIIECTB) C COOII0IEHUEM
npaBuia  0e30macHOro  OOpamieHus C  BEIIeCTBAMU U
nabopaTopHbIM  000pyZOBaHHEM, (OPMYIUPOBATH IIENIU
UCCIICIOBAaHMSA, TPEAOCTABIATH B  PAa3NIM4YHON  (hopme
pe3yNbTaThl 3KCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTH;

- YMeThb OCYIIECTBJIATh  LICJICHANPABICHHBIA  IOHMCK
XUMAYECKOH HMH(POPMAUU B Pa3IMYHBIX HMCTOYHHKAX
(HayuHas ¥ yueOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoil uH(opManuu, cetb HWHTepHET u Apyrue),
KPUTUYECKH AaHAIM3MPOBATh XMMUYECKYI HH(POPMAIHIO,
nepepadbaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBHUH C
HOCTaBJIEHHON yueOHOH 3aaayeii;

- BJIAZIETh CUCTEMOW 3HAHMI O METOAAaX HAy4YHOTO MO3HAHUs
SIBJICHUH TIPUPOABI, UCIIOJIB3yEMBIX B €CTECTBEHHBIX HAyKax
u YMEHUSMHU IIPUMEHSATH 9TH 3HAHUSA pu
OKCIIEPUMEHTAIBHOM  HCCIEAOBAaHUM  BEIIECTB U A
OOBSICHEHUS! XMMMYECKUX SBJICHMM, HMEIOIIUX MECTO B
IPUPOAE IPAKTUYECKOW JECATENBbHOCTH 4YEJIOBEKa U B
MOBCEIHEBHON KU3HU;

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  YHHUBEPCAIbHBIMA  KOMMYHUKATHUBHBIMH
NEUCTBUSIMU:

0) coBMeCTHasl IS TEIbHOCTD:

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

MOJy4YeHUe OSTWJIEHa W M3Y4YEHHE €ro  CBOWCTB,
Ka4eCTBEHHBIE PEAaKLUH HA albJETUIbl, KpaXMall, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OEIKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OENKOB; MPOBOAMWTH PEAKIMU HOHHOTO OOMEHa,

10




- IOHMMAaTh U HMCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOM
Y MHIUBHUIYAJILHON pabOTHI,

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

- KOOPJIMHUPOBATH U BBINOJHITH PabOTy B YCIOBHUSIX
pealbHOTO,  BUPTY&JIBHOTO W KOMOMHHPOBAHHOIO
B3aUMOJCHCTBUS;

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

OsgnajgcHue VHHUBEPCATHHBIMU PETYISITHBHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI JPYTHX JOJEH MpHU
aHaJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- MPU3HaBaTh CBOE MPaBO U TMPaBO JAPYTUX IJojed Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JIPYTOro 4e0BeKa;

ONpeNeNIATh Cpelly BOJHBIX PpAacTBOPOB, KadeCTBEHHbIE
peakuu Ha cyinbdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHMSI, pelaTh SKCIEpUMEHTalbHbIE 33Jaud IO
temam "Metamnsl" u "Hemeramibl") B COOTBETCTBHM C
IpaBWIAMU TEXHUKM O€30IaCHOCTH IpU OOpallleHHuH C
BEIIECTBAMHU u 71a00paTOPHBIM 000pyZI0BaHUEM;
NPEACTaBIATh PEe3yJbTaTbl XMMHYECKOTO 3KCIIEPHUMEHTa B
(dbopMe 3ammcu YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUU U
(hopMyIMpPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO IUTAHUPOBaTh W MPOBOJIUTH
XUMHUYECKUH SKCIIEPUMEHT (IOJIy4YeHUe U U3y4eHHUEe CBOWCTB
HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB, Ka4eCTBEHHBIE
peakuuyd  yIJIEBOAOPOAOB  Pa3jIMYHbIX  KJIACCOB U
KHCJIOPO/ICO/IEPKAINX OPTraHMYECKUX BEIIECTB, PEIICHHE
9KCHEPUMEHTATbHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHMYECKUX U OPTaHHYECKUX BEIIECTB) C COOIIOICHIEM
npaBui1 Oe3omacHoro oOpalieHust ¢ BelleCTBaMH 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,
pecypcocOepekeHHIO,
MPUMEHITh 3HAHHUS 00
W3MCHCHHUU KIIUMaTa,
MIPUHIIUITEI OEPEekKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYAITHBIX

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

IIOHUMaHue BIIMSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOIECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHOMN
Cpensl, OCO3HaHUe r1106aIbHOTO Xapakrepa

9KOJIOTHYECKUX MPooIIem;

- IUIAHMPOBAaHME M  OCYLIECTBJIIEHHWE JIEHCTBUH B
OKpYKalIllel cpeJe Ha OCHOBE 3HAHUA  Leneu
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA;

AKTUBHOE HENPUATHE JEHUCTBHUM, NPHUHOCAIIUX Bpex
OKPYXKarolleH CpeJie;

- chopMupoBaTh  NpPEACTABICHHUA: O  XMUMHUYECKOH
COCTABIISIIONIEH €CTeCTBEHHOHAYYHOW KapTUHBI MHpPA, POJIA
XMMUU B TO3HAHUU SIBJICHUH NPHUPOIBI, B (HOPMUPOBAHUU
MBIIUIEHUSI W KYJABTYPHl JHYHOCTH, €€ (DYHKIHMOHAILHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHus] MPaKTHUYECKUX
3aad M DKOJOTUYECKH OOOCHOBAaHHOTO OTHONICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CpeE;

- YMETb co0nroaaTh IpaBUIIa HKOJIOTHYECKU
1[e1Ieco00pa3HOro  MOBEJACHHUS B OBITY M TPYIOBOH
NeSITEIHHOCTH B IIETSIX COXPAHEHUS CBOETO 3/I0POBBS H
OKpY’Karolield MpUPOJHON Cpelbl; YYUTHIBATh ONACHOCTh
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CUTYyalMsIX;

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

- paclIMpeHuEe OmbITa ACATEIBHOCTH 3KOJIOTHYECKOMN
HaIpaBJICHHOCTH;

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

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

KOHIICHTPALINH;

- YMETh NPOTHO3WPOBATh, AHAIM3UPOBATh M OIICHUBATH C
MO3UIUA  DKOJIOTMYECKOH  OE30IMacHOCTH  ITOCICACTBHS
OBITOBOH ¥ TIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH ¢ TepepadOTKOM  BEIIECTB; HCIOJIb30BaTh
MOJTyYeHHbIC 3HAHUSA AJI1 NPUHSTHUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYAIIUSIX, CBI3aHHBIX C XUMHUECH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha >KHUBbBIE
OpraHU3Mbl OIPEICICHHBIX BEIIECTB, IMOHUMAs CMBICI
noKasaTtensi TpPeesbHON JOMyCTUMON KOHIEHTpaluu, U
MOSICHATh Ha TMpUMEpax CIOCOObl  YMEHBIICHUS U
MPEIOTBPAICHUSI X BPEIHOIO BO3JCHCTBUS HA OPraHU3M
yeJIoBeKa.
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2. CTPYKTYPA U COIAEP)KAHUE OEH_[EOBPA3OBATEJII)HOI71 JAACIHUITINHBI
«XHNUMMUSA»
2.1. O0beM qUCHUIIMHBI U BHAbI YUeOHOI padoThI

Bup yyeOHoii paboThI O6beM B ak. yacax
O0bem 00pa3oBaTeIbHON NPOrPaMMbl T CHHUILIHHBI 144
B T.Y.

OcCHOBHOE coJIep:KaHue 108
B T.4..

TEOPETUIECKOE O0yUeHUE 64
MIPAKTUYCCKHUE 3aHATUS 44
IIpodeccuoHaTbLHO-OPHUEHTHPOBAHHOE CO/Iep:KaHNe(CO/IepKAHTE 14
NPHUKJIATHOTO0 MOYJIs1)

BT. Y..

TEOPETUICCKOE 00yICHHE 12
MPAKTUYCCKHUE 3aHSATHSI 2
WHIUBUIYATBHBIN TIPOCKT 1a
KOHCYJIbTALIUU 4
[TpomexyTouHas arTecTanus BO BTOpOM cemecTpe B (hopme 18
JK3aMeHa
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2.2. TemaTuyeckuil 1J1aH U COAEPKaHUE TUCITUTIIMHBI

HaumenoBanue pa3feinoB u TeM Coneprxanue yueOHOT0o MaTepuana(0CHOBHOE U PO ECCHOHATIHHO- O6bem | ®opmupyem
OPUEHTUPOBAHHOE) U MPAKTUYECKUE 3aHATUS, IPUKIIAHON MOYJIb aK.qaco | ble
B KOMIIETEHIIH
u
1 2 3 4

OcHOBHOE CcOJIep)KaHNE 108
Paznenl.OcHOBBI CTpOEHUS BEIIECTBA 12
Tema 1.1.Crpoenu atoMoB | OCHOBHOE COJIep KaHNe 8 OK 01
XMMHYECKHMX 2JIEMEHTOB U npupoaa | TeopeTrueckoe 00yueHHE 4
XUMHYECKOHU CBSA3U CoBpeMeHHasE MOJENb CTPOSHHUS aroma. OJEKTPOHHAas KOH(QUTypamus aroma. 2

Krnaccudukamuss XUMHYECKHX OJIEMEHTOB (s-, P-, d-amementsl). BaneHTHbIC
EKTpOHBI.  BajleHTHOCTh.  DNEeKTpoHHas  NpUpoAa  XMUMHYECKOH  CBSI3M.
ONEeKTPOOTPULIATEIIBHOCTD.

KoBanentHast cBsi3b, €€ pa3HOBUIHOCTH M MEXaHU3Mbl 0Opa3oBaHUs (OOMEHHBIN U 2
JIOHOPHO-aKIenTopHbIN). MonHas cBs3b. Mertammueckas cBa3b. BogopoaHas cBs3b.
MexMOoNeKyIIpHbIE B3aUMOICHCTBHS.

N3oTtombl, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUE aToMa, TMOpHAM3aIus aTOMHBIX
opburaneii.

[IpakTyeckue 3aHsATHS 4
IIpakTnyeckas padora Ne 1. PemeHne mpakTHUYeCKUX 3alaHUil HA COCTaBIECHHUE
AJIEKTPOHHO-TpaPuIecKrux GOpMyIT J1EMEHTOB 1—4 eproioB.

IIpakTnyeckas padora Ne 2. PemieHue 3a1aHuil Ha UCIOJIb30BAHUE XMMHUYECKOU 2
CHMBOJINKM M HAa3BaHW COEAMHEHHI MO HOMEHKJIAType MEXIYHapOJIHOTO COI03a
TEOPETUYECKON M NMPUKIAJTHON XMMHM U TPUBUAIBHBIX HA3BaHWW IJI COCTaBJICHMS
XUMHUYECKUX (POPMYIT ABYXaTOMHBIX CO€AMHEHUN (OKCUIOB, CYIb(QHUI0B, THAPUAOB U
T.I.) U APYTUX HEOPTraHUYECKUX COCTUHEHUM OTAEIbHBIX KJIACCOB.

N

Tema 1.2. [lepunognueckuii 3akoH 1 | OCHOBHOE COJEP/KaHNE 4 OK 01
tabmuna JI.1. Menzaeneesa Teopernueckoe oOyueHue 2 OK 02

[Tepuonnueckas cucrteMa xumudeckux 3nnemeHToB .M. MenaeneeBa. duznueckuii
cmeicn Ilepuoanueckoro 3axona .M. MenaeneeBa. 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHYECKUX AJIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB B
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COOTBETCTBHH C TIOJIO)KCHHEM XHMHYECKOTO 3JIeMeHTa B llepuoamdeckoit cucreme.
MupoBo33peHueckoe M HayyHoe 3HaudeHue llepmommyeckoro 3akona [I.W.
MengeneeBa. Ilporno3er J[.M. MengeneeBa. OTKpPBITUE HOBBIX XHMHUYECKHUX
DJICMCHTOB.

[IpakTuyeckue 3aHATHS 2
IIpaktuyeckass padora Ne 3. Pemenue  npakTUKO-OPHEHTHPOBAHHBIX 2
TEOPETUYECKUX  3aJaHMi  Ha  XapaKTEepHU3alUKl  XUMUYECKHMX  DIJIEMEHTOB
«Metamunyeckue / HEMETAJUIMYECKHE CBOWCTBA, AIIEKTPOOTPHLATEILHOCT H
CPOACTBO K 3JIEKTPOHY XMMUYECKUX DJIEMEHTOB B COOTBETCTBHE C UX DJIEKTPOHHBIM
CTPOCHHUEM U IOJIO)KEHHEM B IIEPUOJIHUYECKON CUCTEME XUMHUUYECKUX AiemMeHToB JI.1.
MenneneeBay.

Paznen 2. Xummnueckue peakiuu 14
Tema 2.1. Tunbr xumudeckux | OCHOBHOE COJIEpyKaHHUE 8 OK 01
peakuui Teopernueckoe o0ydyeHue 4

Knaccupukauus u TuUnel XMMHMYECKHUX pEaKUUHd C y4yaCTMEM HEOPraHMYECKUX 2
BemiecTB. KonudecTBeHHbIE OTHOWIEHUS B XUMHUU. OCHOBHBIE KOJUYECTBEHHBIE
3aKOHBl B XMMHUHM U pacueThl MO YPABHEHMSIM XMMMUYECKHUX peakiuil. Monb Kak
€IMHHIIAa KOJIMYECTBa BelecTsa. MossipHas Macca.

3aKOHBI COXpPaHEHUsI MAacChl U 3HEpPTruu. 3akoH ABoraapo. MospHbIi 00beM Ira3oB. 2
OTtHocuTeNnbHas! INIOTHOCTH Fa30B.

Peakuuu koMmIuiekcooOpa3oBaHUSI C ydacTHEM HEOPraHMYECKHX BellecTB (Ha
pUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHMUSA).

[IpakTuueckue 3aHATHS 4
IIpakTnyeckas padora Ne 4. CocraBieHUE ypaBHEHUN peakUUd COEIUHEHUS, 2

pasnoxeHus1, 3aMeNIeHns, oOMeHa. YpaBHEHUS PEaKIui TOPeHHs, MOHHOTO 0OMeHa,
OKHCIICHHUSI-BOCCTAHOBICHHS. (PacueT KOJUYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX
BEIIECTB M MPOJYKTOB peaklud. PacdeT KOJIMYECTBEHHBIX XapaKTEPUCTHUK MPOTYKTa
peaKiuu COEOMHEHHsSI, €CIM OJHO M3 BEIIECTB JaHO B H30BITKE W/HWIM COICPKUT
npuMecu. Pacuer maccoBoil WM OOBEMHOM IO BBIXOAA MPOAYKTA PEAKIIMH
COCUHEHUSI OT TEOPETUYECKH BO3MOXKHOTO. PacueT 0OBEMHBIX OTHOIICHUU Ta30B.
Pacuer maccel (00beM, KOJUYECTBO BEIIECTBA) MPOAYKTA PEAKIIUM, €CIIM OJIHO W3
BEIIECTB J]AHO B BHJIE PACTBOpPA C OMPEJEICHHON MacCOBOW JOJIEH pacTBOPEHHOTO
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BEIIIECTBA. )

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

okucieHnd. OKHUCINTENb W BOCCTAaHOBUTENb. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE

peakuuu B IPHUPOJAE, IPOU3BOACTBEHHBIX MpOIECCaX U IKU3HEAEATEIbHOCTH

opranu3MoB. OKHUCIINTENBHO-BOCCTAHOBUTENIBHBIN NOTeHIUaI cpenbl. COCTaBICHUE U

YPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKLUN METOAOM 3JIEKTPOHHOIO

OanaHca. TUNMUYHBIE HEOPTaHUYECKHE OKHUCIMTEIM U BOCCTAHOBHUTENIH. DIIEKTPOJIN3

pPacTBOPOB U pacIlyIaBOB COJIEH.
Tema 2.2. Dnekrponutuueckas | OCHOBHOE COJIEpyKaHUE 4 OK 01
IUCCOLMANUs 1 HOHHBIN 00MeH Teopernueckoe oOyueHue 2

Teopus snekrpoauTnyeckoit auccounanuu. Peakuun nonHoro oomena. CocraBieHue 2

peakuuii HOHHOro 0OMeHa IyTEM COCTaBJIEHUS UX IOJIHBIX U COKPAIlEHHBIX HOHHBIX

YpaBHEHUH.

I'uaponus coneil. 3HayeHHe THAPOJIM3Aa B OMOJIOTMYECKUX OOMEHHBIX IPOIIECCAXx.

[IpumeHeHne ruipon3a B IPOMBIIIJIEHHOCTH.

[IpakTuyeckue 3aHATHS 2

IIpakTnueckas padora Ne 6. «Peakuuu rupoiauszar. 2

HccnenoBanue cpelpl pacTBOPOB COJEH, OOPa30BaHHBIX CHUJIBHBIMM U CIa0BIMHU

MPOTOJINTAMH, M HUX peakuud C pacTBOpaMH IIEIOYM M KapOoHaTa HATpHs.

CocraBiieHHE peakIMil THAPOIIN3A COJIEH.
Pa3nen 3. CtpoeHue 1 cBOMCTBAa HEOPraHUYECKUX BEUIECTB 26
Tema 3.1. Knaccudukanus, | OcHOBHOE cosiepikaHue 8 OK 01
HOMEHKJIaTypa u crpoenue | Teopernueckoe oOyueHue 4 OK 02
HEOPTraHMYECKUX BEIIECTB IIpenmMer HeopraHudeckoll XuUMHUH. B3auMMOCBA3b HEOPraHWMYECKHX BEILECTB. 4

Knaccudpukanus HeopraHmdyeckux BemiecTB. lIpocTble M CIIOKHBIE BEIECTBA.
OCHOBHBIE KJAacChl CJOXHBIX BeUIECTB (OKCUIBI, THAPOKCHJIBI, KUCIOTHI, COJIN).
HomeHnkiiatrypa u Ha3BaHHE HEOPraHMYECKUX BEHIECTB MCXOAS W3 UX XUMHUYECKON
(GopMyJIbl WM COCTABIICHHE XUMHUYECKOM (hOPMYINBI MCXOMAS M3 Ha3BaHUs BEILECTBA
10 MEXTYHAPOIHON WM TPUBHAIIBHON HOMEHKJIATYpE.

MexmonexkyspHble B3auMoaencTsusd. Kpucramioruaparsl. ArperaTHble COCTOSIHHS
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BemlectBa. Kpucramnmyeckue u amopduble BemecTBa. THUIBI KPUCTAUIMYECKUX
pemeTok (aroMHas, MOJICKYJIIpHas, HWOHHAs, MeTauInueckas). 3aBUCUMOCTh
(u3MUecCKUX CBOWCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOW pemieTku. [IpuunHsbl
MHOT000pa3usi BEIIECTB.

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

[IpakTHyeckue 3aHATUS 4
IIpakTnyeckas padora Ne 7. Pemenue 3ajay Ha pacyeT MaccoBOW J0JM (Macchl) 2
XUMHUYECKOTO AJIeMEHTa (COSTUHEHHUS ) B MOJICKYJIE (CMECH).
IIpakTnyeckas padora Ne 8. PemeHue mpakTHYECKHUX 3aIaHUH 1O KIIACCU(UKAINH, 2
HOMEHKJIAType U XHMHYECKUM (opMysiaM HEOPraHMYEeCKUX BELIECTB PA3IUYHBIX
KJIaCCOB (HA3bIBaTh W COCTABISATH (POPMYNIBI XUMHYECKHUX BEUIECTB, OIMPEICIISATh
IIPUHAJICKHOCTB K KJaccy).
Tema 3.2. ®usuko-xumudeckue | OCHOBHOE COICpKAHUE 14 OK 01
CBOIicTBa Heopranndeckux | Teoperndeckoe oOydyeHue 8 OK 02
BEILLIECTB Metaimel. O0mme Qu3uveckrue W XUMHYECKHE CBOMCTBA MeTauioB. CrocoObI 2
MOJTyYEeHHUS.
Hemerannpl. O6mue ¢pusznyeckue 1 XMMUUYECKHE CBOMCTBa HeMeTayuloB. TUNHYHbIE 2
cBoiictBa metayuioB [Y— YII rpynn. Knaccudukanus u HoMeHKIaTypa COeIUHEHHM
HemeTaioB. KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE.
3HayeHUEe METANIOB U HEMETAJUIOB B NMPHUPOJE U KU3HEICATEIBHOCTH YellOBEeKa U 2
opranu3zMoB. Koppo3usi MeTaiioB: BHIIBI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJUIOB OT
KOPPO3HH.
XUMHUECKHE CBOIMCTBa OCHOBHBIX KIJIACCOB HEOPTaHMYECKMX BEIIECTB (OKCHIOB, 2
THJIPOKCUOB, KHCIOT, cojiel M Jp.). 3aKOHOMEPHOCTH B HW3MEHEHMH CBOWCTB
MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHUH, BEICITIX OKCHIOB U THAPOKCHIIOB.
[IpakTHyeckue 3aHATUS 6
IIpakTnueckas padora Ne9 CocraBieHue ypaBHEHUH XUMHYECKHX peakuuil ¢ 2

y4aCTuEM TMPOCTBIX U CIOXHBIX HCOPraHMYCCKUX BCHICCTB: OKCUIOB MCTAJJIOB,
HEMCTAJIJIOB H aM(i)OTepHI)IX OJICMCHTOB, HCOPraHNMYCCKUX KHCJIIOT, OCHOBaHUI U
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aM(OTEepHBIX THAPOKCHJIOB, HEOPraHWYECKHX COJICH, XapaKTepU3YIOIIHX HX
CBOMCTBA.

IIpakTuyeckas padora Ne 10 «CBolicTBa METAJIJIOBY. 2

UccnenoBanme (u3MUeCKUX W XUMHUYECKHMX CBOWCTB MeETauioB. PemieHue

SKCIEPUMEHTAIBHBIX 33/1a4 1O CBOMCTBAM XUMHUYECKHM CBOMCTBAM METAJLJIOB, IO

pacro3HaBaHUIO U MOJIYYEHHUIO COETMHEHNN METAJUIOB.

IIpakTuyeckas padora Ne 11«CBoiicTBa HEMETAIOB. 2

UccnenoBanne (Qu3myecknx ¥ XUMHYECKHX CBOWCTB HEMETaUIOB. PermieHue

SKCIEPUMEHTAIBHBIX 3aJa4 [0 CBOMCTBAM XMMHUYECKMM CBOWCTBAM HEMETAJIOB, 1O

pacrno3HaBaHUIO U MOJTYYEHHUIO COEIMHEHNI HEMETAJLIOB.
Tema 3.3. [IpounsBoacTBo | OCHOBHOE COJIepIKaHKUE 4 OK 01
HEOPraHUYeCKUX BemiecTB. | Teopetnueckoe oOyyeHue 2 OK 02
3Ha4YeHHe U IPUMEHCHHE B ObITYy U | O0muUe NpeCTaBICHHS O IPOMBIIUIEHHBIX CIOCO0AaX MONy4EeHHs XMMHYECKHX 2
Ha IIPOU3BOJACTBE BEIIECTB (Ha MpUMEpE MPOU3BOACTBA aMMHUAKA, CEPHOI KUCIIOTHI).

UYepnas u 1BeTHass Mertamulyprus. lIpakThuyeckoe NpPUMEHEHHE 3JIEKTpOJIM3a s

MOJIYYEHUSI LIEJOYHBIX, HIEJIOYHO3EMEIbHBIX METAIOB U antoMuHus. CTEKIO u

CUJIMKATHAsI POMBIIIJICHHOCTD.

[Tpo6aema 0TX0/10B ¥ HOOOYHBIX TPOAYKTOB.

[IpakTyeckue 3aHsATHS 2

IIpakTnyeckas padora Ne 13. PemieHne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUU O 2

pOJIM HEOPTAHWYECKOW XMMUH B PA3BUTUHM METUIIMHBI, CO3/JaHUH HOBBIX MAaTEpUATIOB

(B CTpOUTENBCTBE U JP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX UCTOYHHKOB DHEPTHH

(ampTEepHATUBHBIE MCTOYHHUKH DSHEPrUU) B pEHIEHUH MpoOJIEM HKOJIOTHYECKOM,

HHEpPreTUUeCcKOi U MUIIEeBOH GE30MaCHOCTH.
Paznen 4. CtpoeHne 1 CBOICTBAa OPraHUYECKUX BEIIECTB 36
Tema 4.1. Knaccudukanus, | OcHoBHOE coliep:kaHue 6 OK 01
CTpOEHHE u HOMeHKJIaTypa | Teopernyeckoe oOydeHue 4
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OpPraHn4€CKuUX BEIICCTB

[Ipenmer oprannyeckoil xuMuu. B3anMocBs3b HEOPraHMUYECKUX U OPraHUYECKUX
BELIECTB.

XUMHYECKOE CTPOCHHE KaK MOPSAIOK COeIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HUX
BaJICHTHOCTU. OCHOBHBIE TIOJIOXKEHUSI TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
coequHennii A.M. bBytiepoBa. VYriepomaHbIii CKEJIET OpPraHUYE€CKOM MOJICKYJIbI.
MonekynspHble U CTPYKTYpHbIE (pa3BEpHYTHIE, COKpAIIECHHBIE) XHUMHUYECKUE
¢bopMyIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMMHYECKOTO CTPOCHHS MOJIEKYIL.
N3omepust u u3omepsl (CTPyKTypHasi, reoMeTpudeckas (IUc-TpaHC-u30MepHusl).

KpatHocTh xumuueckoil cBszu. I[lonstue o QyHkumoHanbHo# rpymme. [IpuHuume
KJIacCCU(UKALIMM OPraHUYECKUX COeIMHEHUH. MexnyHaponHas HOMEHKIAaTypa H
MIPUHIUITBI HOMEHKJIATYPbl OPraHUYECKUX COCAUHEHUMN.

[IpakTueckue 3aHsATHS

IIpakTuyeckass padora Ne 14. HomeHkiarypa OpraHuyeckux COEAMHEHUI
OTIENbHBIX  KJAaccOB  (HACHIICHHbIE, HEHACHIIIEHHbIE M  apoOMaTHYecKue
yIIEBOJIOPOABI, CIIUPTHI, (PEHOINBI, adbAETUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U 1IP.)
CocraBiieHHE TIOJIHBIX U COKpPALEHHBIX CTPYKTYPHBIX (DOPMYN OpraHUYECKUX
BEILIECTB OTAEJIbHBIX KJIACCOB, MCIOJIb3ys MX Ha3BaHUA [0 CHUCTEMATUYECKON
HOMeHKIarype. PacueTsl mpocteiimeid popMyiibl OpraHMUYeCKOW MOJIEKYJIbI, UCXOs
M3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CBolicTBa OpraHM4ECKUX
COCIMHEHUI

OcHOBHOE coJiepKaHue

22

TCOPCTI/I‘leCKOG 06yquI/Ie

14

OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENbHBIX KIJIACCOB
(ocoOeHHOCTH KilacCU(pUKALMM U HOMEHKJIATYphl BHYTPU Kjacca; FOMOJIOTHYECKHH
psaa u obmas ¢opmyna; nomMepus; pU3NUECKUE CBOICTBA; XMMHUYECKHE CBOWCTBA;
CIOCOOBI MOJTYYEHHUS):

— TpeaenbHbIC YTIEBOAOPOILl (O0COOEHHOCTH KiaccU(UKAIMK U HOMEHKJIATYpPhI
BHYTPH KJIacca; TOMOJIOTHYECKUM ps U oOmias hopmysa; n3oMepus);

— TpeneNbHBIE YIrIeBOJAOPoAbl ((hU3MYecKue CBOICTBA; XWMHUYECKHE CBOWCTBA;
CIOCOOBI MOJTYYCHUSI)

— HeTpeeIbHbIC U apOMATHUECKHE YIIIeBOIOPOABI(0COOEHHOCTH KIacCU(pHUKALUU H
HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKUH psifi 1 o01iast popmysia; u3oMepusi)

— HCHOPCACIBbHBIC W aApPOMATHUUYCCKHC YIITICBOAOPOIBI ((I)I/I3I/I‘-IGCKI/IC CBOﬁCTBa;

OK 01
OK 02
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XMMHYECKHE CBOMCTBA; CIIOCOOBI MOTYUCHHS)

— KHCIIOPOJICOACPKAIUE COCIUHEHUsT (COUPTBI M TpOCThie 3(upsl, (HEHOIEL,).
[IpakTHyeckoe NPUMEHEHHE OSTUICHIIIMKOJISA, TJMIEpHHA, (eHona. [IpumeHeHue
(dopmanpaernia, aneTaibIeruaa.

— KUCIIOPOJCOEPIKALINE COEMHEHNUS (IbAEIH bl M KETOHBI, KAPOOHOBBIE KMCIIOTHI U
ux npousBojaHble). IIpuMeHeHne yKCycHOM KuCIOThl. Mplla Kak COJIM BBICIIHUX
KapOOHOBBIX KUCJIOT. MoOoII1e CBOWCTBA MbLIIA,;

— a30TCOo/IepXKAIINe COeMHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

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

[IpakTrueckue 3aHsATHS

IIpakTuyeckass padora Ne 15:Pemenue nenovex npeBpamieHuil Ha TEHETUYECKYIO
CBA3b MEXIY KJIacCaMH OPraHUYeCKHX COCIMHEHUM C COCTaBJICHUEM Ha3BaHHI
OpPraHMYECKUX COSAMHEHUI M0 TPUBUATBHON WIIM MEXIYHAPOAHON CUCTEMATUYECKOM
HOMEHKJIaType. PereHue pacyeTHBIX 3ajad MO YpaBHEHHUSAM PEAKIUNA C ydacTHEM
OpraHUYECKUX BEILIECTB.

IIpakTnueckas padora Ne 16. «IlonydyeHne MeTaHa W M3y4y€HUE €ro CBOMICTB
(ropeHue, oOTHOLIEHHME K OpOMHOW BOJE€ W pAcTBOpPY IM€pMaHIraHaTa Kauus),
HOMEHKJIATypa aJIKaHOB»

IIpakTnuyeckas padora Ne 17«llomyuenue u cBoiictBa anerwieHa. Homenknartypa
AJIKWHOB).

IIpakTnueckas padora Ne 18 «[lonydyeHue sTHiIeHa U U3yYEHUE €TO CBONCTBY.
[Tomyyenue sTuieHa M3 3TaHoNa B JAOOPATOPUM U HU3YYEHHUE €ro (PU3MUECKuX M
XUMHYeCKHX cBOMCTB. CocTaBieHHE peaKuHﬁ MNPUCOCAUHCHHUA W OKUCJICHUA Ha
IIpUMepe ATHIIEHA. PelleHne pacueTHsIX 3a7ad ¢ UCIOJIb30BaHUEM IUIOTHOCTH I'a30B
110 BOJIOPOJlY U BO3/YXY.

Tema 4.3. Opranuueckue BeliecTBa
B JKU3HENEATCITLHOCTH 4YEJIOBEKa.

OCHOBHOE coJiepKaHuE

Teopernueckoe obydyeHue

OK 01
OK 02
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[IpousBoactBO |

IIPUMCECHCHUEC

OpPraHu4CCKux BCIICCTB B

IMPOMBIINIJICHHOCTH

buooprannueckue coenunenus. [IpuMeHeHHe W OMOJOTHYECKas POJIb YIIIEBOJIOB.
OxucneHwe yrieBoJOB — UCTOYHUK OJHEPIHMHM KUBBIX oOpraHu3moB. Oomactu
NPUMEHEHHUST aMHHOKHUCIOT. [IpeBpamieHuss OCITKOB TMHUINIA B  OpPraHU3MeE.
buonornueckne Qynknum OenkoB. buonormyeckue GyHKIMU KUpoB. Poib
OpPTraHUYeCKOM XMMHHU B PEIICHUH MPOOIIeM MHIIEBON O€30MaCHOCTH.

HyxknennoBble kucnotsl: coctaB U crpoeHue. Crtpoenue HykieotuaoB. CocraB
nykiaenHoBbix  kuciotr  (JHK, PHK). Ponp  HyKJIEMHOBBIX  KHCIOT B
KU3HENESITEIIbBHOCTH OPraHU3MOB.

IIpon3BoACTBO OpraHMYECKUX BELIECTB: IPOU3BOACTBO METaHOJA, IepepaboTKa
HedTH. [TonudTHIIeH Kak KPYMHOTOHHAXXHBIM NMPOJYKT XMMHUYECKOI'O MPOU3BO/ICTBA.
[Ipumenenne stunena. [Ipon3BoacTBO M IpUMEHEHNE KaydyKa U PE3UHBI.
CuHTeTHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHME, cBoMCTBaA. [IpakTuyeckoe
HCIIOJIL30BaHUE BOJIOKOH. CHHTETUYUECKHE IIJICHKH: n3ojiiguda  ajid IpoBOJOB,
MeMOpaHbl Ui ONPECHEHHsI BOJIbI, 3aIlUTHBIE MJICHKH AJIi aBTOMOOMJIEH, MIacThIpH,
XUPYPTHYCCKUC IIOBA3KH. HoBrle TexHoJIOTHHI I[ﬂﬂbHGﬁIHCFO COBCPUHICHCTBOBAHUSA
MOJIMMEPHBIX MAaTEPUAJIOB.

Ponb opranndeckoil XUMUHM B PELICHUH MPOOJIEM SHEPreTHYECKOr 0e30MacHOCTH, B
Pa3BUTHU MCAUIHHBI, CO3JJAHUHW HOBBIX MAaTCPUAIOB, HOBBIX HMCTOYHHUKOB SHCPTHUU
(ambTepHATHBHBIE HCTOYHUKH YHEPIHUN).

HpaKTI/I‘ICCKI/IC 3aHATHUA

N

IIpakTnueckas padora Nel9. «/lenarypauus Genka. [{BeTHbIe peakiuu 6EIKOBY.

N

Pazgen 5. Kunernueckue u TCPMOJAUHAMHNYCCKUC 3aKOHOMCPHOCTHU IMTPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

Tema 5.1. Kunernueckue

3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUI

MPOTCKAHUA

OcCHOBHOE coJiepKaHue

TCOPCTI/I‘leCKOG 06yquI/Ie

Xumuueckue peakuuu. Kiaccudukamuss XUMUYECKHMX peakuuidl: 1o  (a3oBOMY
cocTaBy (FOMOTEHHBIE M TETEPOTE€HHbIE), IO HCIOJb30BAaHUIO KaTaau3aTropa
(KaTaTUTHYECKHE U HEKATATMTUYECKHE).

NI

OK 01
OK 02
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CkopocTh peakllid, €€ 3aBUCHUMOCTb OT pa3IMYHBIX (DAKTOPOB: MPUPOJIBI 2
pearupyromux BEIIECTB, KOHIIEHTPALMU PEArupyloIIMX BEUIECTB, TEMIEPaTypbl
(mpaBmwno  Bant-I'odda), mmomanu peakiMOHHOW  TOBEPXHOCTH, HAJTUYHS
KaTtayinzaTopa. Posib kaTanu3aTopoB B MPUPOJIE U TPOMBIIINIEHHOM ITPOU3BOICTBE.
OHeprusi akTuBalMU. AKTUBHPOBAaHHBIN KomIuiekc. Karanusatopel u katanus. Ponb
KaTaJIn3aTOPOB B MPUPOJIE U MPOMBIILIEHHOM ITPOU3BOICTBE.
[IpakTuueckue 3aHATHS 2
IIpakTuyeckass padora Ne2(. M3ydyeHue 3aBUCMMOCTH CKOPOCTH XHMHUYECKOM 2
peaKIy OT KOHILIEHTPAIIMK PEarupyrouX BEIIECTB U TEMIIEPATYPHI.
Tema 5.2. Tepmonunamuueckue | OCHOBHOE CO/IEpKAHUE 4 OK 01
3aKOHOMEPHOCTH MIPOTEKAHUs OK 02
XMMHYECKUX peakuuil. PaBHoBecue Teoperieckoe obyaerme = A
XUMATECKIX peaiyit Knaccudukanus XUMHYECKUX PEAKIHA: 10 TerioBoMY 3 dekTy (3K30TepMUUECKUE, 2
SHJOTEPMHUUYECKHE), 0 oOparuMocTH (oOpaTuMble W HeoOpartumbie). TeroBbie
3pheKT XUMHUYECKHUX peakuuid. TepMoxummueckue ypaBHeHHA. OOpaTUMOCTh
peakuuii. XUMHUYECKOE PAaBHOBECHE U €r0 CMEIICHHE MOJ ACWCTBUEM DPa3IUYHBIX
(akTopoB (KOHIIGHTpAMs PEarecHTOB WJIM TPOAYKTOB pEaKIHUW, JIaBICHHE,
TeMIeparypa) A CO3JaHUsl ONTHUMAJBHBIX YCIOBHH NPOTEKAHUS XHUMHUYECKUX
MIPOLIECCOB.
[TonsTre 00 3HTanbIMK U SHTponUH. DHeprus ['u60ca. 3akon ['ecca u cnencTBus us 2
Hero. Ponb cMeleHus paBHOBecHs B TEXHOJOTMUYeCKHX mpoueccax. [Ipunuun Jle
[[Tarenve. Brausinue paznudHbix (AKTOPOB HA M3MEHEHHUE PABHOBECHUS XMMHYECKUX
peaKuuii.
Pasnen 6. JlucnepcHble cUCTEMBI 6
Tema 6.1. JucniepcHbie cuctemsl U | OCHOBHOE CO/IEpKAHUE 4 OK 01
(aKTOpPHI MX YCTONYUBOCTH Teopernueckoe oOydeHnE 4 OK 02
Hucnepcusie cucreMsl. Komnonansie cucteMbl. ICTUHHBIE pacTBOPBI. 2 OK 07

PactBopenne  kak  ¢usuko-xumuueckuit  mpouecc.  PactBopel.  CriocoObl
MIPUTOTOBJIEHUST pacTBOpoB. PacTBopuMocTs. MaccoBass 10as pacTBOPEHHOTO
BEUICCTBA. Hpe)IeJ'II)HO AOIIYCTUMBIC KOHHOCHTpAUIMU W WX HCIIOJIB30BAHHUE B OICHKC
9KOJIOTMYECKOH 6€30IaCHOCTH.
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Knaccubukauus nucnepcHbix cucteM 1o coctaBy. CrtpoeHue u  ¢GakToOpbl 2

YCTOMYMBOCTH JMCIEPCHBIX CHUCTEM. Pacrio3HaBaHME UCTHHHBIX pacTBOPOB,

KOJUIOMJIHBIX pPAacTBOpPOB U TpyOoaucnepcHbix cucteM. CTpoeHHe MHUIIEIUIBL.

PacceuBanue cBeta mnpuU MPOXOXKIEHUM CBETOBOTO IIydyKa 4Yepe3 ONTHYECKHU

HeoaHOopoaHYIO cpeny (dddexra Tunmams).
Tema 6.2. UccnenoBanue cBoicTB | OCHOBHOE COJICpKAHUE 2 OK 01
IMCIIEPCHBIX  cHCTeM il uX | [IpakThyeckue 3aHsATUS 2 OK 02
UACHTUDHUKAIN IIpakTuyeckasi padora Ne2l. «MccmenoBanue AUCTIEPCHBIX CUCTEM. 2

[IpuroToBneHne U U3y4E€HHE CBOMCTB JUCIEPCHBIX CHUCTEM pa3HbBIX BHJIOB:

CYCIIEH3HUH, AMYJIbCHH, KOJUIOMJHOTO pacTBopa. CpaBHEHHE CBOMCTB HCTHUHHBIX U

KOJUIOMJIHBIX PAaCTBOPOB, BBISIBJIEHHE OCHOBHBIX PA3JIMYUN MEXY HUMHU.
Pasnen 7. KauecTBeHHbIe peakiiny oOHApYKEHHsI HEOPTaHMYECKNX U OPraHUYECKUX BEIECTB 4
Tema 7.1. O6napyxenue | OCHOBHOE COJIEp>KaHUE 2 OK 01
HEOPraHW4eCKuX  KaruoHoB | | Teopetnueckoe o0yueHHe 2 OK 02
aHMOHOB KauecTBeHHBIE  XMMHYECKHE  pEaKLUH, XapakTepHble s  OOHApyKEHUs 2

HEOPraHMYECKUX BEUIECTB (KaTHOHOB M aHMOHOB). CocTaBlieHHEe ypaBHEHUHN peakiuil

oOHapyxeHHsl KaTuoHOB [-VI rpymnm u aHMOHOB, B T.4. B MOJIEKYJISPHOH U MOHHOU

¢bopmax.

Peakuuu oOHapyXeHHs HEOPraHMYECKHMX BEUIECTB B  pealbHBIX O0OBEKTax

OKPYKarolleH Cpeibl.
Tema 7.2. O6HapyxeHue OcHOBHOE coJIep)KaHNe 2 OK 01
OpraHMYECKUX BEIIECTB TlpakTHYecKHe 3aHATHS 2 OK 02
OTJEIBHBIX KJIACCOB C IIpakTnueckas padora Ne22. KauecTBeHHbIE XMMHUYECKHE PEAKIMM, XapaKTepHbIE 2
MCIOJIb30BAHNEM Ka4eCTBCHHBIX JUiss  OOHapyXXeHHsl OTAEIbHBIX KJIAaCCOB OPraHUYECKHX COEIUHEHMH: (HEeHOJIOB,
peaxuuii aJIBJIETUIOB, KpaxMaia, YKCyCHOM KHCJIOTbI, aMUHOKHCIIOT U JP.

Jlenarypanus GelKOB NPU HArPEeBaHUH, [IBETHBIE PEAKI[UU OEIKOB.

CocraBieHrne KayeCTBEHHBIX peakIuil OOHAPYXKEHHS OPraHUYECKHX COEAMHEHUIl

OTJIENbHBIX KJIACCOB.
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIeP:KaHue (CoepKaHue MPUKJIATHOT0 MOIYJIs1) 14
Pazgen 8. Xumus B ObITY U TPOU3BOACTBEHHON IEITEIILHOCTH YEJIOBEKA 2
Tema 8.1. Xumusa B Obity u | OCHOBHOE COfiepKaHUE 2 OK 01
IIPOU3BOJICTBEHHON JETENbHOCTH | TeopeTndyeckoe 00yueHne 2 OK 02
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yeJ0BEKa DKoJyioruyeckass 0€30MacHOCTh  IMOCJEACTBHN  OBITOBOM W IPOM3BOACTBEHHOM 2 OK 04

NeSTeIbHOCTH YEJIOBEKA, CBS3aHHAS C TIepepaboTKOM BEIIECTB. OK 07
Paznen 9.1. MccnenoBanue u XUMHUYECKUH aHAIN3 00BEKTOB OHOChEpEHI 12
Tema 9.1.1. OcHoBbl | OCHOBHOE COJIepKaHKE 2 OK 01
naboparopHoOit MPaKTUKHU B | Teopernueckoe oOyueHue 2
npoQeccCuoHaNbHbIX 1adoparopusx | JlabopatopHas M[oCyla W XHMHYECKHE peakTuBbl. OCHOBHBIE J1a0OPATOPHBIE 2

omeparuu. Jlaboparopaoe obopynoBanue. TexHrka 6€30MaCHOCTH U MpaBUiia pabOTHI

(moBeieHM) B JIAOOPATOPHH.
Tema 9.1.2. Xumuueckuii ananu3 | OCHOBHOE COJEpKaHUE 4 OK 01
po0 BOJIBI Teopernueckoe o0yueHue 2 OK 02

Knaccudukanus npoO BoAbl MO BUAY U HAa3HAUYEHUIO, UCXOMAS M3 €€ XUMHUYECKOTO 2 OK 07

coctaBa. OpraHoyientuyeckue CBOICTBa (3amax, MPO3PAyHOCTb, LIBETHOCTbD,

MYTHOCTbh) BOABL. KHUCIOTHOCTP M IIENOYHOCTH BOABL. pH cpembl U MeTOnbl ee

onpezaeneHus. XKecTkocTb BOAbI MU MeTOAbl ee ompezeneHus. CyIHOCTh MeToAa

TUTPOBAHUSL.

Buapl xecTkocTu BOAbI (BpeMeHHas U MOCTOsiHHAs). JKECTKOCTh BOJBI KaK MPUYMHA

BBITIAJICHUS OCAJIKOB UM 00pa30BaHUS COJICOTIIOKEHUN, UMEIOIINX MECTO B OBITY H

Ha IPOU3BOJICTBE.

CocraB cozeil, BBI3BIBAIOIINX JKECTKOCTh BOABbL. XHMHUYECKHE IIPOLIECCHI,

YCTPAHSIONME  JKECTKOCTh  BOJABL.  YPaBHEHMS ~ XHUMHYECKUX  PEAKIUH,

WJUTFOCTPUPYIOLIUX  TPOLECChl, MNPOUCXOMAIIME TMPHU YCTPAHEHUHU IKECTKOCTH.

VYcerpanenue BpPEMEHHOM JKECTKOCTH OBITOBBIMA M XUMHUYECKUMH CIIOCOOAMHU.

CriocoObl ycTpaHeHHs TOCTOSTHHON KECTKOCTH.

IIpakTHYecKkue 3aHATHS 2

IIpaktnueckass padGora Ne23. OmpeneneHue >KECTKOCTH BOJBI M CIOCOOBI ee 2

yCTpaHEHHUsl.
Tema 9.1.3. Xumnueckuit OCHOBHOE coJepKaHuE 2 OK 01
KOHTPOJb KadecTBa INPOAYKTOB | TeopeTudeckoe oOydeHue 2 OK 02
NIATaHUSA KauecTBeHHBII ~ XMMHMYECKMI ~ COCTaB  NIPOAYKTOB  IWTaHWs.  Bemiecrtsa, 2 OK 07

¢danbcupuImpyronme TpoayKThl MUTaHUSA, U BELIECTBA, 3arps3HSIOMINE MPOMAYKTHI
nuTtanus. OnpezeneHue 3arpa3HAIOIMX XUMUUECKUX BEIIECTB B MPOAYKTaX MUTAHUS,
ONpPEACIECHUE BEUIECTB, HE 3asABJICHHBIX B COCTaBE IPOAYKTOB IHUTAHUS.
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OpFaHI/I‘IeCKI/Ie N HCEOPraHn4eCKME BCIICCTBA, BXOAANIME B COCTaB IIPOAYKTOB
IIUTaHUA.

Tema 9.1.4. Xumnueckuii ananu3 | OCHOBHOE COJIEpKaHHE 2 OK 01
po0 MOYBEI Teopernueckoe o0yueHue 2 OK 02
Knaccudukanus noys no BuUAYy M Ha3HAYCHMIO, UCXOMAS U3 XMMHMUYECKOIO COCTaBa. 2 OK 07
Wnentudpukanuss npoObl TMOYBBI IO €€ XUMHYECKOMY COCTaBy, OIHMCAaHUE
BO3MOKHOCTEH €€ IPUMEHEHUS.
TpeboBanus K KauecTBY IMOYBBI Pa3IMYHOrO Ha3HadeHWs. Omnucanue ocoOeHHOCTEH
HCIOJIb30BAHUS [TOYB B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YJIYYLIEHUs KauecTBa I0YB
B 3aBUCUMOCTH OT Ha3HAYCHUSI.
OOnacTu  HCIIONB30BAaHMSI  OPraHMYECKUX  yHOOpeHMH B  3aBHCHUMOCTH  OT
KauecTBEHHOro cocraBa. OnucaHue OpraHudecKux yJoOpeHMH U HX NMPUMEHEHUE B
3aBHCHUMOCTH OT COCTaBa IOYBBI M €€ Pa3HOBUIHOCTH.
Tema 9.1.5. UccnenoBanue OCHOBHOE COJIep>KaHhE 2 OK 01
00BEKTOB OHOChEpHI Teopernueckoe oOyueHue 2 OK 02
Y4eOHo-Hccae10BaTeNIbCKUil MPOEKT B 00JIACTH HCCe0BaHusl 00bEKTOB OuoCchephI. 2 OK 04
O630p TeM y4eOHO-HCCIEI0BATEIBCKUX MPOCKTOB. AJITOPUTM BBITIOIHEHUSI IPOCKTA. OK 07
Onpenenenue npoOaeMbl ncciieoBaHUsA. MeTobl MoMCcKa, aHalIu3a 1 00paboTKH
WH(POPMAIIMY O TPOEKTE B PA3INIHBIX UCTOYHUKAX.
KoncyabTanumn 4
[IpomexyTouHas aTTecTalus 1o AUCHUIUIMHE (IK3aMEH ) 18
Bceero 144
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3. YCJIOBUSI PEAJIM3ALIUY TIPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TACIHATITAHBI
3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY oﬁecneqeﬂmo

Peanuzanuss mporpamMmbl AMCHUIUIMHBL TpeOyeT Hainuus ydeOHOH mabopaTtopuu
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[GMOHCTpaHHOHHBIﬁ

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. Vrnesonsl. 28. XUMUS MUIIHA.

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. Oxkcujp! HeMeTaNI0B U METAJIIOB.

6. KucnoTsl, knaccuHKaiys, TUCCOLUALUSL.

7. CBolicTBa OCHOBaHHIA.

8. Coemunenus yriepoaa. MI3BeCTHIKOBBIE MOPObI, 3HAYEHHUE.

9. T'umc.

10. Oxcun xpemuns. Crekio.

11. MeramsL.

12. Meransl, pacipocTpaHeHue, MONydEHHE, CBOWCTBA.

13. Vraepon, annorponus.

14. Vronsnas kucnora.

15. Cwmecn Bemects.

16. Ankansl, roMonorudeckuii psj, cBOHCTBA, IPUMEHEHHE.

17. Dtunen — nenpenenbHbIi yrieBoaopoa, crpoenue. CBoCTBA.

18. MMonusTunen u Apyrue NIaCTHKHU.

19. AnerusieH u ero cBo¥cCTBA.

2) 2JIEKTPOHHBIC PECYPChI AUCIUILTHHBI
[IpeseHTanmu:
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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. Mynbrumenuitnas oOyyarorias nporpamm «1C: Penetutop. Xumus»,
YuebHbie TaOIHIIBI

1. KomrmutekT Tabnun «OpraHu4YecKue BEIIeCcTBay.

2. KommuiekT TabuuIl 1o HEOpraHu4ecKon XUMUH.

3. KommuiekT Tabnui «XuMus 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 FOpaiir, 2021.
— 427 ¢. — (ITpodeccuonansuoe odpazosanue). — ISBN 978-5-9916-7723-3.

0

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 odpazosanue). — ISBN 978-5-9916-6390-8.
2.0neiinukoB, H. H. Xumust. Anroput™sl pemeHus 3aj1a4 u TecThl: yueobnoe nocooue ans CI1O /
H. H. Oneiiaukos, I'. I1. MypaBbeBa. — 3-e u3a., uctp. u gon. — M. : M3narensctBo FOpaiir,
2020. — 249 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
https://www.biblio-online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

3.Cmapsirul, C. H. Heoprannueckast xumus. [Ipaktukym: yue6.-npakt. nmocodue ans CI1O / 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-¢ w31, ucnp. u jgon. — M.: U3mparensctBo KOpaiit, 2021. — 184 ¢. — (TIpodeccronanbroe
obpaszopanue). — ISBN 978-5-534-04160-6.
https://www.biblio-online.ru/book/17F100A8-2C41-4920-875C-1BB44A9AAF8D

5.JleBunkuii, M.M. J1o6po moxanoBaTh B XUMHIO!. [DJIEKTPOHHBIA pecypc] — DIEKTPOH. JaH.
— M. : WMsparensctBo "JlaGopatopus 3Hanmit", 2019. — 199 c¢. — Pexum npocryma:
http://e.lanbook.com/book/50532
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https://www.biblio-online.ru/book/AB861C8C-4E44-4DA4-A2B6-47170C3740DB
https://www.biblio-online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

3.2 MHudpopmanuoHHbie u uupoBbIE TEXHOJOrMH (MPOrpaMMHoOe oOecrneyeHue,
coBpeMeHHbIe NpodeccHOHA/NbHBIEe 0a3bl JAaHHBIX W HHGOPMALMOHHBIE CIPABOYHbIE
cHCTeMbl)

VY4yebHas IUCUMIUIMHA TPEIyCMaTpUBAaeT OCBOCHHE HH()OPMAIMOHHBIX U IH(PPOBBIX
TexHoslorui. Peanuzanus nudpoBbIX TEXHOJOTUH B 00pa30BaTEIbHOM IIPOCTPAHCTBE SBISAETCA
OMHOW M3 BaXHEWmMX 1eneil  oOpa3oBaHusi, Jaroliell  BO3MOXKHOCTH  pPa3BHUBATh
KOHKYPEHTOCIIOCOOHbIE KadyecTBa OOYyYaroIIMXCs Kak OyAyIIUX BBICOKOKBAIM(HIIMPOBAHHBIX
CIIELUAJIUCTOB.

[MudpoBble TEXHOJIOIMH NPEAYCMATPUBAIOT PA3BUTHE HAaBBIKOB 3()(PEKTUBHOrO peleHUs
3agad  MpOo(ECCUOHATIBHOIO, COIMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3UYHBIX BHUJOB KOMMYHUKAIMOHHBIX TeXHOJOIMH. OcBoeHue HU(POBBIX TEXHOJOTUH B
paMKax MaHHOM AMCHUIUIMHBI OPUEHTHPOBAHO HA CIIOCOOHOCTH 0O€30MacHO M HaJUICKALIIM
0o0pa3oM nojy4arh JOCTYII, YIIPaBIATh, UHTETPUPOBATh, 0OMEHUBATHCSI, OLIECHUBATh U CO3/1aBaTh
MHPOPMALIMIO C TIOMOIIBI0 HHU(POBBIX YCTPOWCTB M CETEBBIX TeXHOJIOTHH. DopMupoBaHHE
1U(GPOBOM KOMIETEHTHOCTH IPEAronaraeT paboTy ¢ JAaHHBIMU, BJIQJICHUE UHCTPYMEHTAMH JUIs
KOMMYHHKAIUH.

3.2.1 DJIeKTPOHHO-0UO0JIMOTEYHASI CUCTEMBI M 0a3bI IAHHBIX

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

2. DieKTpoHHO-OMOIHOTeUHas cucrema wu3aarenbcTBa «Jlamp» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYr IO MPEIOCTaBICHUIO JOCTyMa K AMEKTPOHHBIM m3ganusm OO0
«M3narenscTBO Jlanb» ot 03.04.2023 Ne 1)

3. DinexTpoHHO-OMONMMOTEYHAss cucTema u3zaarenscTBa «Jlamby (https://e.lanbook.ru/)
(loroBop Ha OKa3zaHUE YCIYr IO HPEAOCTABIECHHUIO JIOCTYyNa K 3JEeKTPOHHBIM u3faHusM OOO
«U3narensctBo Jlauby ot 06.04.2023 Ne 2)

4. ba3za naHHBIX 3JIeKTPOHHBIX MHpopMannoHHbIX pecypcoB @T'BHY ITHCXbB (norosop
o 00EeCIHeueHnI0 JIocTyna K 3JIeKTpoHHBIM HH(popmannoHHbIM pecypcam OI'BHY IHHCXb
yepes TepmuHan yaanennoro aoctyna (TY ®I'BHY HHCXB) ot 07.04.2023 Ne 6/H)

5. DnektpoHHO-OMOMMOTeuHass cuctema  «AgriLiby  @®I'BOY BO PIrA3Y
(http://ebs.rgazu.ru/) (momonHUTENEHOE COTNIANICHUE HA MpeAocTaBieHue qocryna ot 13.04.2023
Ne 6/n k JIniensnonnomy aorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHast 6ubnnoreyHas cucrema «HanmonanbHbIM 1UpPoBOI pecypc «PykoHT»:
Komnekmuu «ba3ossiii MaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (orosop
Ha OKa3aHue YCIyrT 1o npeaocTasiaeHuto foctyna ot 04.04.2023 Ne 2702/6m122)

7. 000 «3nexrporHoe n3narenbctBo KOPAUT (https://urait.ru/) (1oroBop Ha okazaHue
yCIyr MO TPEeAOCTaBICHHIO JOocTyna K oOpaszoBaTensHoi miuardgopme OOO «DneKTpoHHOE
m3matensctBo FOPAMTY ot 06.04.2023 Ne 6)

8. DnexkTpoHHO-OMONMOoTeyHass cucrtema «Bepuanckmii»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE MCTIOIB30BaHMe Mpou3BeaeHMH 0T 26.03.2020 Ne 14/20/25)

9. baza nmammpix HOb «HammonanbHas snekrpoHHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o moakmoueHur k HOb u nmpenocraBnennu nocryma k oosekram HOb ot 01.08.2018
Ne 101/HOB/4712)

10. CornamieHre o COTPYJIHHUYECTBE MO OKa3aHWUIO OMOIMOTEYHO-MH(GOPMAIMOHHBIX U
COITMOKYJIBTYPHBIX YCIYT TIOJIb30BATENsIM YHHBEPCHTETA W3 YHWCIIa HWHBAJIHIOB IO 3pPEHHIO,
Ca0OBUASIINX, WUHBAIMIOB JPYIMX KAaTErOpUi C OrpaHHMYEHHBIM JOCTYIOM K HH(OpMAaIuH,
JUL, UMEIOUIMX TpyAHOCTH c ureHueM MockoneyaTtHoro tekcta TOI'BYK «TamGoBckas
o0acTHast yHUBEpcajbHas Hay4Has o6ubnmoreka UM. A.C. [TymkuHay
(https://www.tambovlib.ru) (cormarenune o corpyaundectse ot 16.09.2021 Ne 6/mH)

3.2.2. Uu¢popManiuoHHbIE CIIPABOYHBbIE CHCTEMbI
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1. CnopaBounas mnpaBoBas cucrema Koncynprantllntoc

(moroBop TMOCTaBKH U

COInpoBOXKACHNUs dK3eMIUIsIpoB cucteM Koncynprantllnroc ot 03.02.2023 Ne 11481 /13900/2C)
2. DneKkTpoHHBIH mnepuoaudeckuii crpaBoyHUK «Cuctema ['APAHT» (moroBop Ha
YCIIYTH 110 CONPOBOXKAeHHIO 0T 22.12.2022 Ne 194-01/2023)

3.2.3. CoBpemMeHHbIe MPo(eccHoOHATIbHBbIE 0a3bI TAHHBIX

1. ba3a paHHBIX HOPMATHBHO-IIPABOBBIX aKTOB HWH(OPMAaLMOHHO-00pa30BaTEIbHOM
nporpamMmel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)
2. baza pmannbix Hayunoit snmektponHoit 6mbmumorexkn eLIBRARY.RU — poccuiickuii
MH()OPMAIMOHHO-aHAIUTHYCCKUI TIOpTaJl B OO0NACTH HAyKH, TEXHOJOTHH, MEIUIUHBI U
obpasosanus - https://elibrary.ru/
3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiThie  naHHble  DenepanbHOM  CITYKOBI

https://rosstat.gov.ru/opendata
3.2.4. J/IunieH3M0OHHOE U CBOOOTHO pacnpocTPpaHseMoe IPOrpaMMHoOe obecriedeHue, B TOM
YHCJle 0Te4eCTBEHHOT0 IPON3BOACTBA

FOCY,HapCTBCHHOfI CTaTUCTHUKHU -

Ne | Haumenosanue | Pazpaboruuk 10 JoctynHocts Ccpuika Ha PexBU3UTEI
(mpaBoo6I1aIaTeh) (JIM1IeH3UOHHOE, Enunsiii peectp | moaTrBepxka
CBOOOJTHO poccuiickux aroIero
pacrpocTpaHsIeMoe) porpamm JJist JIOKYMEHTa
OBM u B/ (npu (mpu
HaJINYMH) HaJTUYIHH)
1 Microsoft Microsoft JInnensuoHHoe - JInnensus
Windows, Corporation oT
Office 04.06.2015
Professional No
65291651
CpOK
JNICUCTBUS:
6eccpodHo
2 | AutuBupycHoe | AO «JlaGoparopust JIutieH3nOHHOE https://reestr.digita | Cy0Onuuens
MPOrPaMMHOE Kacmiepckoro» l.gov.ru/reestr/366 WOHHBIN
obecrieucHue (Poccust) 574/?sphrase_id=4 | morosop ¢
Kaspersky 15165 000
Endpoint «Codrekcy
Security s oT
ousHeca 06.07.2022
Ne 6/H,
CpOK
JIEUCTBHUA: C
22.11.2022
o
22.11.2023
3 MoitOduc 00O «Hossie JIutieH3nOHHOE https://reestr.digita | Konrpakr ¢
CraHIapTHBIH - 00ayHbIe l.gov.ru/reestr/301 000
OducHbIit TEXHOJIOTHI 631/?sphrase_id=2 | «PyOukon»
MaKeT (Poccus) 698444 oT
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JUTs1 pabOTHI C

24.04.2019

N~ WNE

JOKYMEHTaMH Ne
U TIOYTOU 036410000
(myoffice.ru) 081900001
2
CpOK
NIEUCTBU:
O6eccpouHo
4 | Iporpammuas AO JIuueH3noHHOE https://reestr.digita | JIuuen3uon
cHucTeMa IS «AHTHILTIATHAT» l.gov.ru/reestr/303 HBII
OoOHapyKEHUS (Poccust) 350/?sphrase_id=2 | moroBop ¢
TEKCTOBBIX 698186 AO
3aMMCTBOBaHU «AHTHUILIAT
B YUEOHBIX U uaT» oT
Hay4YHBIX 17.04.2023
paborax Ne 6627,
«AHTHUIUIaTUAT CpOK
BY3» JCUCTBUS: C
(https://docs.ant 17.04.2023
iplagiaus.ru) 10
16.04.2024
5 Acrobat Adobe Systems CBo0oHO - -
Reader pacrpocTpaHsieMoe
- IPOCMOTP
JIOKyMEHTOB
PDF, DjvU
6 | Foxit Reader | Foxit Corporation CBobGonHO - -
- POCMOTP pacrpocTpaHsiemMoe
JIOKyMEHTOB
PDF, DjVU
3.2.5. Pecypcbl nHGOPMALHMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn « AHTepHET»
CDTOwiki: 6a3a 3nanuii mo nuudposoii Tpanchopmanuu https://cdto.wiki/
3.2.6. lIn¢poBble HHCTPYMEHTHI, IPHUMeHsIeMble B 00pa30BaTeILHOM TpoLecce
LMS-mnardopma Moodle
BupryanbsHas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
Oo6naunsie cepBucsl: Anaexc./luck, O6mako Mail.ru
Cepsucel onpocoB: Suaexc opmer, MyQuiz
Cepsucel Buneocsss3u: SHaekc teinemoct, Webinar.ru
CepBuc  coBMecTHOM  pabGoTbl Haa  mpoekramu Juist  HeOombmux  rpynn  Trello

http://www.trello.com

3.2.7. llndpoBbie TEXHOJIOTHH, IPUMeHsIeMble NIPH W3YYEeHUH TUCHHITHHBI

Ne [udpossie TEXHOTOTUN

Bunpl yaeOHOM paboThI, BBIIIOIHSAEMBIE C
IpUMEHEHHEM M (POBOH TEXHOJIOTHU

1. | O0nayHble TEXHOIOTUU

NunuBuyansHble 3a1aHUS

2. | boneme na"nueie

WHnuBunyanpHbIC 3a1aHUS
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHON JUCIUITIJINHBI

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 MeponpHuATHS
| 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.

XMMUYECKHX 3JIEMEHTOB, | 2. 3a7auu Ha

MCXOJIS U3 BAJIGHTHOCTU U | COCTaBIICHUE
AJIEKTPOOTPHULIATENILHOCTH | XUMHUYECKUX (HopMyI
JIByXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(hUI0B, THAPUAOB 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 CUCTEMEC XUMHUYCCKUX 3JICMCHTOB:
XHUMHYECKHX DJICMEHTOB «MeTamnuueckue /

J.1. MenneneeBa HEMETALTINUECKHE
CBOICTBA,
AIEKTPOOTPHUIIATETHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHNYCCKHUX DJICMCHTOB
B COOTBETCTBHE C UX
BHGKTPOHHI)IM CTpOGHI/IeM
U MOJIOKCHUEM B
MIEPUOTUYECKON CUCTEME
XAMHYECKHX DJICMEHTOB
J.W. MennaeneeBay.

2 Paznea 2. CocraBasath ypaBuenusi | Tect «CTpoenne
XumMnueckue M cXeMbl XUMHYECKHX BellecTBa u
peakuuu peaknui XHMHYECKHe PeaKIum»

2.1 Tune! XUMHYECKUX CocTaBisATh peakuu 1. 3amaun Ha OK 01
peakuuit COCUHEHMUS, COCTaBJICHUE YPABHEHUI
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pasnokeHus, 0OMeHa,
3aMeIeHus,
OKHCITUTEILHO-
BOCCTaHOBUTEIIbHBIC
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
pEeaKIK COETUHEHHUS OT
TEOPETHUECKH
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX
XapaKTEePUCTHK
HCXOJHBIX BEILIECTB U
MPOJIYKTOB PEaKIINH;
Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJIYKTa PeaKkluu, eCiIu
OJIHO M3 BEIISCTB JaHO B
BHJIC PacTBOpa C
OIIPEAETEHHON MACCOBOM
JIOJIEW PaCTBOPEHHOTO
BCIIECTBA.

2.2

DNEKTPOTUTHYECKAS
IUCCOLMAINS U
WOHHBIA 0OMEH

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

1. 3amanus Ha
COCTaBJICHHUE
MOJIEKYJIIPHBIX U
MOHHBIX PEaKLIn ¢
y4acCTHUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHI U
COJIEN, MOHHBIX PEAKLINI
TUIPOJIA3a COJIEH,
YCTaHOBJICHUE
H3MEHEHUS KHCIOTHOCTH
Ccpenpl.

OK 01
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2. [Ipaktrueckas padota
«Peakuuu ruiponnszay.

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

BeLeCTB BellecTB

3.1 Knaccudukanus, KnaccudumupoBarts 1. Tect «<Homenknarypa | OK 01
HOMEHKJIaTypa U HEOpraHUYECKHe Y Ha3BaHUE
CTpOCHHE BEIIIECTBA B HEOPraHUYECKUX
HEOPraHUYECKUX COOTBETCTBUU C UX BELIECTB UCXO/IS U3 UX
BEIIECCTB CTpPOEHUEM XUMHUYECKOH (OopMYIIBI

WM COCTaBJICHUE
XUMHUYECKOH (hOpMYIIBI
UCXOJS U3 Ha3BaHUs
BEIIECTBA 110
MEXIyHAPOAHOU WU
TPUBHUATIBLHOU
HOMEHKJIATYpe».

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

3. [IpakTuueckue
3aJlaHus 10
KJIacCU(pUKaLUH,
HOMEHKJIaType U
XUMUYECKUM (popMyTiam
HEOPraHUYECKUX
BEIIECTB Pa3INYHbIX
KJIACCOB.

3.3 [IpouzBoacTBO O6ocHoBBIBaTh 3HaueHue | [Ipaktuko- OK 01
HEOPraHUYECKUX U IIPUMEHEHUE OPUEHTUPOBAHHBIE OK 02
BEIIECTB. 3HAUEHUE U | HEOPTaHUYECKUX 3aJlaHUs TI0 COCTABIICHUIO
IpUMEHEHHE B ObITY U | BEIECTB B OBITOBOM U XMMUYECKHUX peaKIHii ¢
Ha MPOU3BOJICTBE IIPOU3BOJICTBEHHON y4acTUEM

JIESITEIIBHOCTH YEJIOBEKA | HEOPraHMYECKHUX

uX (PU3UKO-XUMUYECKHUMH | BELIECTB, UCIOJIb3yEMbIX

CBOICTBaMH JUTSL UX UICHTU(DUKAIIH
Y TIPOMBINIIEHHBIX
CHOCO0OB MOJTyYEHHS.

4 Pa3znen 4. Ctpoenne | UccaenoBath ctpoenne | Tect «CtpoeHue u
U CBOMCTBA U CBOMCTBA CBOIiCTBA
OpPraHu4ecKux OPraHU4YecKHX BelleCTB | OPraHu4YecKux
BeLIECTB BelIeCTB)

4.1 Knaccudukanus, Knaccudumnuposats 1. 3aganus Ha OK 01
CTpPOEHHE U OpraHMYECKHE BEUIECTBA | COCTABIIEHUE Ha3BaHUM
HOMEHKJIaTypa B COOTBETCTBUU C UX OpraHNYeCcKHUX
OpraHMYECKHUX CTPOEHUEM COEIMHEHUH 110
BEIIECTB TPUBUAIBHOMN WIIN

MEXIYHAPOAHOU
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CHUCTEMAaTUYECKON
HOMEHKJIaType.

2. 3aga”usa Ha
COCTaBJICHHUE MOJHBIX U
COKpaIIeHHBIX
CTPYKTYPHBIX (OpPMYIT
OpraHUYEeCKHUX BEIECTB
OT/ICNIbHBIX KJIACCOB.

3. 3amauu Ha
oInpezeeHue
npocreiei GopmMyIibl
OPraHUYEeCKOU
MOJIEKYJIbI, HICXOMS U3
AJIEMEHTHOT'O cOCTaBa (B

%).

4.2

CaoiicTBa
OpraHNUYeCKUX
COEIMHEHUI

YcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKHX CBOMCTB
OpPraHUYEeCKHUX BEIIECTB
OT CTPOCHUS MOJIEKYJI

1. 3ananus Ha
COCTAaBJICHUE YPABHEHUU
XUMUYECKUX PEAKIUH C
y4acTHUEM OPTaHUYECKUX
BELIECTB Ha OCHOBAaHUU
UX COCTaBa U CTPOEHUS.
2. 3ajaHus Ha
COCTaBJICHUE YPABHEHUU
XUMHYECKUX PEAKIUH,
WJUTIOCTPUPYIOILINX
XUMHYECKHE CBOWCTBA C
Y4€TOM MEXaHU3MOB
MIPOTEKaHUs JaHHbBIX
peaKuuii U FeHETUYECKOU
CBSI3M OPraHUYECKHUX
BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuerHsble 3a1auu 1o
YPAaBHEHUSAM PEAKIUM C
y4acTHUEM OPTaHUYECKUX
BEILIECTB.

4. Ilpaktuyeckas pabota
«ITonyyenue metana u
M3yYEHHE ETO CBOWCTB)
5. [IpakTnueckast padota
«lTonyuenue u cBoiicTBa
aneTuiIeHa.
Homenkiarypa
AJIKUHOB).

6. [Ipaktuueckas pabora
«ITonyyenue sTrieHa U
M3YyYEHHUE Er0 CBOMCTBY.

OK 01
OK 02

4.3

Opranuueckue
BEIIECTBA B
KHU3HEACSITEIbHOCTU
4eJI0BEKA.

O00CHOBBIBAaTh 3HAYCHHUE
U TIPUMEHEHUE
OpPTaHMYCCKHX BEIICCTB B
OBITOBOM U

[TpakTuko-
OpUEHTUPOBAHHBIE
3aJJaHUs IO COCTaBJICHUIO
XUMUYECKUX PEAKIUH C

OK 01
OK 02
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IIpousBoAcCTBO U

MPOU3BOACTBEHHOMN

y4acTUEM OPTaHUYECKUX

MIPUMEHEHUE JIeATETbHOCTH YEJIOBEKa | BELIECTB, UCIOJIb3YEMBbIX
OpraHUYECKUX uX (PU3UKO-XUMUYECKUMH | JUISl UX UACHTU(UKALUY B
BEILIECTB B CBOMCTBaMHU OBITY U

IIPOMBIIUIEHHOCTH IIPOMBIIIEHHOCTH.

S) Pazneua 5. HUccnenoBarb Tect «Cropocthb
Kunernueckue u pPaBHOBeCHE U CKOPOCTh | XUHMHMYECKOH peakuuu 1
TePMOJAMHAMHUYECKHE | XUMUYECKHUX peakuuid XUMHUYecKoe
3aKOHOMEPHOCTH paBHOBecHe»

NPOTEeKAHUA
XHMHUYECKHX
peakuuit

5.1 Kunernueckue HccnenoBars BiIusiHUE 1. Ilpaktuueckas padora | OK 01
3aKOHOMEPHOCTH KOHIEHTPALHHU «M3yueHune 3aBUCUMOCTH OK 02
MPOTEKAHUsA pearupyromux BemecTB U | CKOPOCTU XUMUYECKOM
XUMUYECKHUX PEaKLUUl | TeMIlepaTypbl Ha PCakIMu OT KOHLCHTpaluK

CKOPOCTh XUMHUYECKHUX pearupyrommnx BemecTs u

peakuui TeMIepaTypbD»
2. [IpakTuko-
OPUEHTUPOBAHHbIE
TEOPETHYECKHUE 3aJaHus
Ha aHanu3 (pakTopoB.,
BIIUSAIOIINX Ha
M3MEHEHUE CKOPOCTHU
XAMHUYECKOW PEaKIH.

5.2 Tepmogunamuueckue | Mccienosars BausHue 1. 3agauu Ha pacyeTsl OK 01
3aKOHOMEPHOCTH U3MEHEHUS TEII0BbIX 3((HEeKTOB OK 02
MPOTEKaHUsA KOHIIEHTpAllUU BEIIECTB, | XUMHUYECKUX PEAKIHMH U
XUMUYECKHUX PEAKIUN. | PEaKIMK CPEbl U ompeieTICHNE TUTa
PaBHOBecue TEeMIIepaTypbl Ha peaxiuu (1o TeTI0BOMY
XUMUYECKHUX PEaKIUi | CMEIIEHUE XUMUYIECKOTO | 2P EeKTy: IK30- U

paBHOBECHUS SHIOTEPMUYECKUE).
2. [IpakTuko-
OPUEHTUPOBAHHbBIE
3a/1aHus Ha IPUMEHEHHUE
npuHuuna Jle [larense
JUTST HAX OXKICHUS
HaIpaBJI€HUsI CMEUIECHUS
PaBHOBECHSI XUMUYECKOM
peakuuu u
aHanu3 (pakTopos,
BIIMSAIONIMX HA CMEIIEHUE
XUMHYECKOTO
paBHOBECHS.

6 Paznean 6. HccaenoBarh Tect mo Teme
JucnepcHbie AHUCIIEPCHBIE CHCTEMBI «/IncnepcHble
CHCTEMBI CHCTEMbD»

6.1 HucnepcHbie cucteMsl | Paznmnyath HCTUHHBIE 1. 3agauu Ha OK 01
1 (haKTOphI X pacTBOPHI, KOJJIOUIHBIE MIPUTOTOBJICHUE OK 02
YCTOMUYMBOCTHU pacTBOpPHI U pacTBOpOB.

rpy0oIuCTIepCHBIE

2. [TpakTuko-
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CHCTCEMBI Ha OCHOBE

OpUEHTUPOBAHHBIE

XUMHUYECKOTO pacyeTHbIC 3a/IaHKs Ha
HKCIIEPUMEHTA JUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3YEMBIE B
OBITOBOM U
MIPOU3BOJACTBEHHOMN
JIESITEJIBHOCTH YEeJIOBEKa.
6.2 HccnenoBanue HccnenoBath pusmko- [Tpaktuyeckas padorta « | OK 01
CBOICTB IUCHEPCHBIX | XUMUYECKUE CBOWCTBA HccnenoBanue
CUCTEM Pa3IMYHBIX BUJIOB JIUCTIEPCHBIX CUCTEM.
JUCTIIEPCHBIX CUCTEM
7 Pazgea 7. HccaenoBars cBoOiicTBa
KaudecTBeHnHble OPraHu4YecKuX
peakiumn HEOPraHU4YeCcKHX
00HapY:KeHUs BeIEeCTB C
OpPraHMYecKux u HCNO0JIb30BaAHNEM
HEOPraHHYeCcKUX KayeCTBEHHbIX peaKknuii
BellleCTB
7.1 ObnapyxeHue Hccnenosarh 1. IlpakTrueckue OK 01
HEOPTraHUYECKHUX KaueCTBEHHbBIC PEAKIIUU 3a/1aHMs Ha COCTaBJICHUE
KaTHOHOB U aHUOHOB | HEOPTaHUYECKUX YpaBHEHUI peakiuit
BEILIECTB 0OHapyXeHUsI KATHOHOB
I-VI rpynn u aHHOHOB, B
T.4. B MOJICKYJISIDHOU H
MOHHOM (hopMmax.
7.2 Ob6napyxeHue Uccnenosathb 1. Ilpaktuueckas padora | OK 01
OpraHUYECKUX KaueCTBEHHbIC PEaKLIUU « KauecTBeHHBII aHAIN3
BEIIECTB OT/ICIBbHBIX OpPTaHMYECKHUX OPraHUYECKUX COCTUHEHUIT
KJIaCCOB C COEUHEHUU OTACIbHBIX 110 (PYHKIMOHAIBLHBIM
YICTIOJIE30BAHUEM KJIaCCOB TpyIHIam».
KaueCTBEHHBIX 2. TpakTudeckue
peaxuuii 3a7iaHusA Ha COCTaBIeHHE
KaueCTBEHHBIX PEaKIUui
oOHapyKeHUs
OpraHUYECKUX
COCIMHECHUM.
1] I[Ipukjagnoi MoayJib
8 Pa3znen 8. OueHnBaThb 3ammra keiica (¢
Xumus B ObITY M NocJieACTBUsS ObITOBON | yueToMm Oyayiuei
NMPOM3BOJACTBEHHOMI U NIPOU3BOACTBEHHOM npogecCHOHAIBLHOM
e TeIbHOCTH NesiTeJIbHOCTH YeJI0BeKa | 1esiTeJIbHOCTH)
YeJI0BeKa ¢ MO3ULIM I
JKO0JIOTHYECKOM
0e30I1aCHOCTH
Xumus B ObITY U OuenuBath nocnencteus | Ketic (¢ yuetom Oyaymei | OK 01
MIPOU3BOJACTBEHHOMN OBITOBOM U npodeccHoHaNBHOMI OK 02
NEITEILHOCTU MPOU3BOJACTBEHHOMN JIeATEITLHOCTH ) OK 04
YyeoBeKa JIEATENIbHOCTHU YEJIOBEKA C | BO3MOXKHbBIE TEMBI OK 07
MO3UIIMH DKOJOTUYECKON | KEHCOB:

0€30IaCHOCTH

1. IToTeruieHue Kiimmara
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U BBICBOOOKIECHUE
ra3oBbIX THIPATOB CO JHA
OKeaHa.

2. bynymue matepuansl
JUTSL aBHa-, MAILIUHO- U
MPUOOPOCTPOCHUS.

3. HoBele maTepuansl ajist
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE

pPacTUTEITBHBIX
MpenaparoB.
9.1 Paznen 9.1. HuTrepnperupoBarh 3ammTa yyeOHo-
HcciaenoBanue u XHMHUYecKHe NMPoIecchl | HCCJIeI0BATEIbCKOT0
XUMHYECKHI aHAIU3 | U siBJIeHHus B Ouocepe | mpoekra (¢ yueTom
00BbeKTOB OMochepnbl Oyayuuei
npogeccuoHaIbLHOM
JeATeJIbHOCTH)
9.1.1 | OcHOBEHI BEBIoHATE TTOJIHEBIN 1. 3agaun Ha OK 01
nabopaTopHOH LIMKII BBIYHCIICHHE CPEIHETO
MPAKTHKHU B AKCIIEPUMEHTAILHOTO 3HAYCHUS
po¢eCCHOHATBHBIX HCCIIEN0BAHUS C AKCIIEPUMEHTAJIbHBIX
nabopaTopusix COOJII0ICHUEM TPaBUII JTAHHBIX, IOTPEIIHOCTH.
0e30macHOro oopalieHus
C BEILIECTBAMH U
1a00paTOPHBIM
000pyTI0BaHEM
9.1.2 | XuMuueckuii aHaIn3 Hccnenosats 1. Tect «CBoOMCTBa " OK 01
po0 BOJIBI XUMHUYECKHUM COCTaB MPOO | COCTAB BOJBI». OK 02
BOJIBI 2. 3aganue OK 07

«XUMHUYECKUNA COCTaB
BO/JIbI, THII BOJIbI U
CIocoObI ee
IpUMEHEHUsD» (C
WCTIOJIb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. ITpakTHko-
OpUEHTHPOBaHHBIE
TEOpPETUYECKHE 3aJaHUS
Ha COCTaB BOJIBI U
CHOCOOBI BBIPaKEHUS
KOHIIEHTpalHui 1
nepecyeT KOHLEHTpaIii
(c ucomB30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

4. IlpakTtuyeckas pabora
«Omnpenenenue
KECTKOCTH BOJIbI U
CHOCOOBI ee
YCTpaHEHUS».
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9.1.3 | XuMmuueckuii Uccnenosars 1. Tect «Oprannueckue OK 01
KOHTPOJIb Ka4eCTBa XUMUYECKUN COCTaB Y HEOPTraHUYECKHE OK 02
MPOAYKTOB MUTAHUSA MPOAYKTOB MUTAHUSA BEIIIECTBA, BXOJAIIIE B OK 07

COCTaB MPOYKTOB
MUTaAHUS.

2. IIpakTuko-
OpUEHTUPOBAHHBIE
3a/1aHus 110 KYJIMHAPHOU
TEMaTHKE.

9.14 | Xumnueckuii anamm3 | McciaenoBath 1. Tect o Teme OK 01

po0 MOYBHI XUMUYECKHH cOCTaB Mpod | «XUMUYECKUNA COCTaB OK 02

IIOYBBI HEOpPraHUYECKUX U OK 07

OpraHUYeCcKHUX
y10OpeHuin».
2. 3aganue
«B3auMocBs3b cocTaBa
MIOYBBI, TUII TIOYBHI U €€
Ha3HAYCHHS.

9.1.5 | UccinenoBanue Hccnenosath YuyebHo- OK 01
00BEKTOB OMOChEphl | XUMUYECKUI COCTaB HCCIIEI0BATEIbCKUM OK 02

00BbeKkTOB Onocheprl Ha MPOEKT B 00JacTu OK 04
IpuMepe NpOoAYKTOB uccnenoBanus 00bexToB | OK 07

IIUTaHusA, BOJbI U IIOYBEI

ounocdepsl.

Bo3moskHBIE TEMEBI
MIPOEKTOB:

1. UccnenoBanue coctaBa
MUHEPATHLHOU BOJBI U
PEKOMEH/IAIUHU TI0 €€
HCII0Ib30BaHUIO.

2. UccnenoBanue
pa3pyIIaoIIEro
JIEHCTBHS IPUPOAHOU
BOJIbI HA CTPOUTEIbHbBIC
MaTepHuabl.

3. CocTaBiieHne IpOEKTa
[BETHHKA/OTOpO/1a/cajia B
3aBUCHMOCTH OT COCTaBa
MIPOAHATIM3UPOBAHHBIX
IIOYB.

4. CocTaBieHue
cOaaHCUPOBAHHOTO
MEHIO Ha JIeHb (HEJEI0)
B 3aBHUCUMOCTH OT
COJIEpKAHUS XUMHUYECKHUX
Makpo u
MHUKPODJIEMEHTOB B
MPOJYKTAaX MTUTAHHUS.

5. UccnenoBanue
KadecTBa MUThLEBOI
BOJBI.

6. MccnenoBanue npo0
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BOJIONTPOBOHOM BOJIbI HA
MNpeaMET YCTpaHECHHUS
JKECTKOCTH.

7. YcTpaneHue
’JKECTKOCTH BOJbI B
CEIBbCKOXO03IMCTBCHHOM
JIeSITEILHOCTH.
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PabGouass mporpamma pa3paboTaHa Ha OCHOBE (heaepaJibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenpHOr0 cTaHaapTa cpenHero oomero oopazosanus (PI'OC COO), yTBepk)ICHHOTO
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 COOTBETCTBUU ¢ PexoMeHmanusMu 1Mo peanu3aldd CPETHEro OOIIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOrpaMMBbl  CPEIHEro
npodeccuoHanbHOro o0pazoBaHus (MUCbMO JlemapraMeHTa TroCyAapCTBEHHOH IOJIUTUKU B
chepe cpemHero mnpodeccHOHATBHOTO 00pa3oBaHus W MpodeccHoHANbHOro o0ydeHHst OT |
mapra 2023 r. N 05-592).

ABTOp:

Crpyxkoga C.C., npenogaBaTeib . I

LIEHTpA - KOJIJIEKA MPUKJIaJHBIX [ / “/’ ‘/7/’3[’ M C.C. CtpykoBa
KBaTM UK @

®I'bOY BO Muuypunckuii 'AY

Peuensenr:

Oununnosa T.W. npenogaBaTenb

BBICIIEH KBaTH(DUKAITMOHHOMN KaTeropuu

LEHTpa—KOJUIEKa MPUKIJIAJHBIX KBATU(PHUKAINN

®I'bOY BO Muuypunckuit 'AY ~—~— ~ T.. ®umunnosa

(= y

[Iporpamma paccmotpena Ha 3acenannu [IMK 0011e06pa3oBaTebHBIX AUCITUTUIMH
npotokos Ne 11 ot «16» utona 2023 r.

IIporpamma paccMOTpeHa Ha 3aceaHuu Y4eOHO-METOAMYECKONH KOMUCCUH LIEHTpa-KOJUIeKa
npukiaaabix kBanupukanuit ®I'bOY BO Muuypunckuii [AY

nipotokod Ne 11 ot «17» utona 2023 r.
[IporpaMMa yTBepxk/ieHa pelieHueM y4eOHO-METOANUECKOI0 COBETa YHUBEPCUTETA
npotokos NelO ot «22» utoHs 2023 r.

40



		2023-08-15T23:50:51+0300
	Соловьёв Сергей Владимирович




