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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 MpUKiIaaHbiXx kBanudpukamuii ®I'BOY BO Muuypunckuit 'AY,
peanu3yoneM 00pa3oBaTeIbHYI0 NpOrpaMMy CpeaHero oomiero oOpa3oBaHHs B Ipeaenax
OCBOCHHMSI OCHOBHOW mpodeccHoHanbHOM oOpa3oBaTenbHOM mnporpammbl CIIO Ha 0Oaze
OCHOBHOTO 00mIero o0pa3oBaHusi MPU MOATOTOBKE KaapoB 1Mo crenuanbHocT 36.02.01
Berepunapus.

Pabouas mporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpeanero oOmiero
o0Opa3oBaHMsl, MPEABABISEMBIX K CTPYKTYpE, CONEPKAHUIO U PE3y/bTaTaM OCBOEHHUS y4eOHOMH
JUCLUIUIMHBL «XHUMHUS», B COOTBETCTBUU ¢ PeKOMEHIausaMu 110 peau3alii CpeJHEro 00IIero
oOpa3oBaHMsi B  TpeJeliax  OCBOEHHS  oOpa3oBaTeNbHOM  MpOrpaMMbl  CPETHETO
npodeccHOHaTBPHOTO 00pa3oBanusa (muchMO JlemapTamMeHTa ToOCyJapCTBEHHOW TIIOJIMTHKU B

chepe cpemHero mnpodeccuoHAIBHOTO 00pa3oBaHus W TPodecCHOHATBHOTO 00ydeHus ot 1
mapta 2023 r. N 05-592).

1.1.MecTto  AMCUHMILIMHBI B CTPYKType OCHOBHOWM npodgeccHOHATbHOM
o0pa3oBaTeIbHOM NPOTrPaAMMBbI

OO6mmeobOpa3oBaTellbHas AUCHHUILTNHA «PyCCKHUI SI3BIK» SBISETCS 00SI3aTEIIBHON YacCThIO
o0mieobpa3oBareabHOro 1ukIia odopazosarensHoi mporpamMmMel CI1O B cootBercTBuM ¢ ®I'OC no
cnenuanbHocTh 36.02.01 Berepunapusi.

1.2. Ileau u nJIaHUpPyeMble Pe3yJIbTAThI OCBOECHUS U CIHIJINHBI:

1.2.1. Ilean o0meodpa3oBaTeJbHOM TUCHUTLINHBI

Hens gucrumauabl «XuMUsS»: cHOPMYIHPOBATH Yy CTYJAEHTOB XHUMHYECKOH COCTaBIISIOMICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa KaK OCHOBBI TPUHSATHS PEUICHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIMsX, OTBETCTBEHHOTO MOBEICHHS 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
KOMIIETEHIIUHA

[limanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

OO6mmme

III/ICI_[I/IHJ'H/IHapHBIC

OK 0I. BsiOupath
CHIOCOOBI pelIeHus 3a1a4
npodeCCHOHATLHON
JeSATEIIBHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM KOHTCKCTAM;

B gactn TPYAOBOI'O BOCIIMTAHUSA:
- TOTOBHOCTB K TpyAy, OCO3HAHUC LICHHOCTU MAaCTCPCTBA,

TPYIOJTOOHE;

- TOTOBHOCTh K aKTUBHOMN JeSTebHOCTH
TEXHOJIOTUYECKOM W  COLMAIBHOW HANpaBJICHHOCTH,
CHOCOOHOCTh WHUIUUPOBATH, TUTAHUPOBATH u

CaMOCTOSITEIILHO BBIMOJHATh TAKYIO JICATEIbHOCTD;
- WHTEpeC K pa3muyHbiM chepam mnpodeccrnoHaIbHON
NeSITeITIbHOCTH,

OBnajieHue YHHUBEPCATbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JICHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (OPMYJIMPOBATh U aKTYaJIU3HPOBATH
po0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh  CYIICCTBEHHBIH  MpPH3HAK  WIU
OCHOBaHWs I  CpaBHEHHS, KiIacCUPUKAIMH U
00001IeHHS;

- OMPEACIIATH IENN JIEATEIBHOCTH, 33JIaBaTh IMapaMeTPhI
U KPUTEPUU UX JOCTHKCHUS,

- BBIBJIATH 3aKOHOMEPHOCTH H TPOTHUBOPEYHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCHTH KOPPEKTHBBI B JEATEIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3yIbTAaTOB IIEJSIM, OLEHUBATh PHUCKHU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaTh KpEaTHMBHOE MBIIUICHUE TPH pPELIICHUN
JKU3HEHHBIX TTPOOJIEM

0) 60a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BJIAJETh HAaBBIKAMU Y4YEOHO-HCCIIEAOBATEIBCKON |
MPOEKTHON  JESATENbHOCTH, HaBBIKAMHM  pa3pelieHus

- BIAAETh CHUCTEMOW XHMHUYECKHUX 3HaAHHM, KOTOpas
BKJIIOYAET: OCHOBOIOJATalOIIUE MOHATUS (XMMHYECKHUN
JJIEMEHT, aTOM, JJIEKTpOHHas o0ojioyka aroma, s-, p-, d-
JNEKTPOHHBIE ~ OpOMTaNIM  aTOMOB, MOH,  MOJEKYJa,
BaJICHTHOCTb, ANEKTPOOTPHULIATEIHHOCTb, CTENEHb
OKHCJICHUsI, XUMHUYECKasi CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeleT, (YHKIMOHATbHAS
rpynna, pajavkain, H30MepHs, M30MEphbl, TOMOJIOTMYECKUN
psn, TOMOJIOTH, YIII€BOJOPOIbI, KHUCIIOPOJI- u
a30TCoNepKAINEe COCTUHECHUS, OMOJOTHMYECKH aKTHUBHBIC
BeliecTBa (YrjieBOJbl, KHUPbI, OEIKU), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS,
KPUCTAJUIMYECKAs pEeIIeTKa, THUMbl XUMUYECKUX peakuuit

(OKUCAUTENBHO-BOCCTAHOBUTEIIBHEIE, 9K30- u
SHAOTEPMHUUYECKUE, PEaKIMu HOHHOrO OOMEHa), pacTBOp,
AJEKTPOJIUTHI, HE3JIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS

JcCOLManus, OKHCIMTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEeaKiiuu, XUMHUYIECKOE PaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPraHuYecKuX
BemectB A.M. bytiiepoBa, Teopusi 3IEKTPOIUTUYECKON
auccoumranuu, nepuoanueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUH S3bIK XUMUHU, (PAaKTOJIOTHUECKHUE CBEICHHS O
CBOMCTBAX, COCTaBe, MOTYy4YECHUHN u 0e301macHOM
HCIIOJIb30BaHUH Ba)KHEHIITNX HEOPraHUYECKHUX "
OPTraHWYECKUX BEIIECTB B OBITY ©  TPAKTUYECKON
JIeSITEILHOCTH YEJIOBEKa;

- YMETh BBISBIATH XapaKTEPHbIE MPHU3HAKA U B3aUMOCBS3b
W3YYECHHBIX NOHATHHW, NPUMEHATh COOTBETCTBYIOLIHE




npo0Jem;

- BBIABIATh  NPUYHHHO-CIICJCTBCHHBIC
aKTyaJIM3MpOBaTh 3aJady, BBIJABUIATh THUIIOTE3y €€
peIlleHus], HAaXOIUTh apryMEHTHl ISl JOKa3aTelbCTBA
CBOMX YTBEPI)KICHHH, 3a/JaBaTh MMapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3UPOBATH IOJIYUCHHBIC B XOJE PEIICHUS 3aJIa4M
pe3yNbTaThl, KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh H3MCHCHHE B HOBBIX YCIOBHSX;

- YMETh TEPEHOCHTHh 3HAHWsS B TO3HABATCIBHYIO U
NPaKTUYECKYIO O0JIACTH XKU3HEICATSILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX IMPEIMETHBIX
obnacreii;

- BBIIBHTaTh HOBBIC HJCH, NpeIiaraTh OPHUTHHAIBHBIC
MOJIXOJIbI U PELICHHUS;

- CIIOCOOHOCTHh MX HCIIOJIb30BaHHUS B IO3HABATCIHHOM H
COILIMAJILHOM MPAKTUKE

CBA3HU nu

MOHATUA  OpPU  ONUCAaHUM  CTPOEHUST WU CBOMCTB
HEOPraHUYECKUX M  OpPraHMYecKUX BELIECTB M  MX
IPEBPAILCHNI; BBISBIISTh B3aUMOCBSI3b XMMUYECKUX 3HAHUUI
C MOHATUSAMU U NPEICTABIECHUSAMU JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMETb HCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKHUX
COCIMHEHUI MEXIYHAPOAHOIO COK03a TEOPETHYECKOW U
MPUKJIAJHON XMMUU U TPUBUAIbHBIE HA3BAHUS Ba)KHEHIIMX
BellecTB  (dTWUJIeH,  aleTWIeH,  [JHIepuH,  (eHo,
(dbopmanbaeru, yKCycHasi KUCIIOTa, TJUIMH, YrapHbIA ras,
VIJEKHUCIIbIA Ta3, aMMHUAK, TallleHas W3BECTb, HerauleHas
U3BECTh, MUTHEBAs CO/A U JIPYIHX), COCTaBIATH (HPOPMYJIbI
HEOPraHWYECKUX W OPraHUYECKHUX BEUIECTB, YpPaBHEHUS
XUMHUYECKUX PEAKIUI, OOBSICHATh UX CMBICI; TOJATBEPKIAaTh
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIUMHU  JKCIIEPUMEHTAMH U 3aIUCSAMU
YpaBHEHUN XUMUYECKUX PEaAKIUH;

- YMETb YCTaHaBIMBaThb IPUHAIEKHOCTb H3YyYEHHBIX
HEOPraHUYECKUX u OpraHUYECKUX BEILIECTB K
ONpeeNeHHbIM  KjJaccaM M TpyNmnaM  COEAMHEHUH,
XapaKTepu30BaTh MX COCTaB M BaXHEWILNE CBONCTBA;
ONpeAensiTh BUAbl XUMUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHA, MeETaJlIINYecKas, BOJOPOJHAs), THUIIBI
KPUCTAJIMYECKUX PEIIETOK BELIECTB; KJacCU(UIUPOBATH
XUMHUUYECKHUE PEAKIINH;

- copmHupoBaTh NPEACTABICHUSA: O MaTepUAIbHOM
€IMHCTBE MHPA, 3aKOHOMEPHOCTAX M I03HABAEMOCTHU
SIBJIGHUN TIPUPOABI; O MECTE M 3HAYEHUH XMUMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ pOJIi B 00eCreueHNH YCTOWYUBOIO
pa3BUTHUS  4YEJIOBEUYECTBa! B peuieHuH  mpobiieM
9KOJIOTUYECKOM, SHEPTeTHUECKOM U MUILEBON O€30MacCHOCTH,
B Pa3BUTHUM MEIUIMHBI, CO3JAaHMM HOBBIX MaTepUasoB,
HOBBIX HCTOYHUKOB SHEPIuy, B o0ecreyeHnn




palMOHAIBHOIO IPUPOAONOIb30BAHUA, B (DOPMUPOBAHUU
MHUPOBO33pDEHUSI M OOLIEH KyNbTyphl 4YeloBeKa, a TaKxkKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

- BJIAJeThb CHCTEMOHW XHMHYECKHUX 3HAHHMH, KoTopas
BKJIFOYAET: OCHOBOIIOJIAratoIINe MOHATHUS (AOMOJHUTEIBHO K
cucTeMe MOHATHH 0a30BOr0 ypOBHS) - H30TOIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUE aToMma, FHOpHIn3alis aTOMHBIX
opOuTaineii, xumudeckas cBsi3b ("o " u "m", KpaTHBIE CBSI3M),
MOJIIpHast

KOHILIGHTpalusi,  CTpyKTypHas  Qopmyna,  u3omepus
(cTpykTypHasi, reomeTrpuyeckass (LMC-TpaHC-U30MEPHUS),
TUIBl XUMHYECKUX peakuuid (roMo- U TeTepOreHHbIE,
oOparuMmble U HeoOpaTUMbIE), pacTBOpPbl (MCTUHHBIE,
JMCIIEPCHBIE  CHUCTEMBI), KPHCTAJIOTHPAThl, CTENEHb
JIMICCOIMALINY, AJIEKTPOJIN3, KPEKUHT, pUGOPMHUHT); TEOPHH
U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHMA,
JeXamue B OCHOBE IIOHMMAaHHSA NPUYUHHOCTH U

CHUCTCMHOCTH XUMHNYCCKHX HBJICHPIfI, COBPCMCHHBIC
npeacraBJiIcCHUd O CTPOCHUM BCIICCTBA Ha ATOMHOM,
MOJICKYJIAIPpHOM n HaAMOJICKYJIIPHOM YPOBHIX;

MPEJICTaBICHUS O MEXaHW3MaxX XHUMHUYECKHX peaKIui,
TEPMOJIMHAMUYECKUX U KHHETMYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHUsI, O XHMHUYECKOM DPAaBHOBECHH, JUCIIEPCHBIX
cucremMax, (PaKTolornyeckue CBEJIEHHs O CBOWCTBAXx,
COCTaBe, TONy4YeHHMH M O€30MacCHOM  HCIOJIb30BAHUU
BO)KHEHIINX HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTUYECKOW MAEATENBHOCTH YEJNOBEKa; OOLIMX
HAYYHBIX NPUHIUIAX XUMHUYECKOTOo MpPOU3BOJACTBA (HA
MpUMepe TPOM3BOJCTBA CEPHOH KHCJIOTHI, aMMHaKa,
MeTaHoJ1a, nepepaboTku He(hTH);

- YMETh MPOBOJMTH PAcyeThl N0 XMMHUYECKHUM (QopMyliaM U
YpaBHEHHMSM XHUMHYECKUX pEaKUUH C HCIOJIb30BaHUEM




(bU3MYeCKUX BENIWYWH (Macchl, 00beMa ra3oB, KOJUYECTBA
BEIIIECTBA), XapaKTEPU3YIOIINX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacueThl 10 HAXOXKIAECHUIO XUMHUECKONH (OPMYIIbI
BEIIIECTBA; pacyeThl Macchl (00bEeMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa PEAKIUHU, €CIM OJHO U3 UCXOIHBIX BEIIECTB JIaHO
B BHJE pacTBOpa C ONPEHEICHHOM MacCOBOM JOJIEH
pPacTBOPEHHOI'O BELIECTBA MM JAaHO B MH30BITKE (HMMeEeT
IIPUMECH); PACUETHI MAaCCOBOM MJIM OOBEMHOM J10JIM BBIXO/A
IPOAYKTa pEaKIMH; pacueTsl TEIJIOBOro 3pdexra peaxiuid,
00BEMHBIX OTHOLICHUH Ta30B;

- YMETb BBISBIIAATH XapaKTEpHbIE NMPU3HAKU U B3aUMOCBS3b
U3YyYCHHBIX  TIOHSATHH, TNPHUMEHSATh  COOTBETCTBYIOIINE
HNOHATUS  NPU  ONMCAHUU  CTPOEHUSI U CBOWCTB
HEOPraHMYECKUX UM  OPraHWYECKHX BEMmECTB W  HX
IPEBPALLCHUI; BBISBIIATh B3AUMOCBSA3b XUMUYECKHX

3HaHUH C TOHATHAMH W TPEICTABICHUAMH APYTHX
npeaMeTroB A 0ojee  OCO3HAHHOIO IMOHMMAaHUS U
OOBSICHEHUS! CYIIHOCTH MAaTEpPHaIbHOTO €IUHCTBA MHpA;
UCIOJIb30BaTh ~ CHUCTEMHBIE XMMUYECKHE 3HAaHUS s
OOBSICHEHUS! W TPOTHO3UPOBAHMS SIBICHUH, HMMEIOLINX
€CTECTBEHHOHAYYHYIO IIPUPOY;

- yMeThb WCIIOJNIb30BaTh HAMMEHOBAHUS  XMUMHYECKHX
COEMHEHUI MEXIYHapOJIHOTO COK3a TEOPETUYECKOH U
MPUKIAAHON XVUMHH M TPHUBHAJIbHBIC HA3BaHUS BEIIECTB,
OTHOCALIMXCS K H3YYEHHBIM KJlacCaM OpraHUYecKux |
HEOPTaHUYECKUX COENWHEHHH; MCIOJIh30BATH XMUMUYECKYIO
CUMBOJIMKY JUISI COCTaBJIeHUS (OpPMYNT HEOPraHMYECKHX
BEIIECTB, MOJICKYJSIPHBIX WM CTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIlEHHBIX M  CKEJEeTHbIX) (OpMya OpraHUYECKHX
BEIIIECTB; COCTABIISITh YPAaBHEHUS XUMHUECKUX pPEaKIUd H
pacKkpbIBaTh ux CYIIHOCTb: OKHCITUTEIHHO-
BOCCTAHOBHTENBHBIX PEAKIIMA TIOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOrO OajlaHca ITHX peaklMid; peakuuid MOHHOTO




oOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX M COKPAIIECHHBIX
HOHHBIX ypaBHEHUM; pPEaKUMW TUAPOIM3a, pPEAKLUN
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB
LIMHKA W  QJIIOMUHUA); [OATBEPXKAATh  XapaKTEpHbIC
XUMUYECKHE  CBOMCTBA  BELIECTB  COOTBETCTBYKOLIMMU
SKCIEPUMEHTAaMH W 3allUCAMH YPaBHEHUN XUMHUUYECKHX
pEeaKnii;

- yMeTh  KIacCHU(UIMPOBAThH  HEOPraHUYECKUE U
OpPraHMYEeCKHE  BEUIECTBA M  XUMHUYECKHE  PEAKLUH,
CaMOCTOSITENIbHO BBIOMpPATh OCHOBAHHUS W KPUTEPUU IS
KIacCU(UKAUU  U3y4aeMbIX XUMHYECKHX OOBEKTOB;
XapaKkTepPU30BaTh COCTAB U BAKHEHMIIME CBOMCTBA BEILECTB,
NpUHALIeKAIMX K ONpPEIeJeHHbIM KjlaccaM U TIpynnam
COCIMHEHUH (IPOCTHIE BEIIECTBA, OKCHJbBI, THUIPOKCHUIBI,
COJIU; YIJIEBOAOPOJbI, MPOCThIE d(DUPBI, CIHUPTHI, (HEHOIBL,
QIBJACTU/IBI, KETOHBI, KapOOHOBBIE KHUCJIOTBHI, CIIOKHbBIC
3(UpBL, KUPBI, YIIEBOJbl, AMUHBI, aMUTHOKHUCIIOTHI, OCJIKH);
NPUMEHSATh 3HAaHUS O COCTAaBE M CBOMCTBAX BEIIECTB IS
SKCIEPUMEHTAIbHOM TMPOBEPKH T'MIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH IPOTEKaHUs XUMHUYECKHX pPEAKUUNd |
MIPOTHO3UPOBAHUSI BOBMOYKHOCTEHN MX

OCYIIECTBIICHUS,

- YMETh MOJTBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKHUX
COEUHEHUI OT KPaTHOCTH M TUMAa KOBaJIeHTHOH cBsizu ("o "
n "n'"), B3aMMHOIO BJIMSIHMSI aTOMOB M TpyNIl aTOMOB B
MOJIEKyJax; a TaKke OT OCOOCHHOCTEeH peanu3aluu
Pa3IUYHBIX MEXaHU3MOB MPOTEKAHUS PEAKITUH;

- YMETh XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE 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" OpOUTANH,




SHEPreTUYecKHe YpPOBHH; OOBACHATH 3aKOHOMEPHOCTHU
W3MCHEHHUS CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX
UMU COCIMHEHUH 0 MepHoJaM U rpynnam;

OK 02. Hcmonp3oBarh
COBPEMEHHBIC CPEJICTBA

MOWCKA,  aHalW3a U
WUHTEPIpPETAINN
uHpopMauu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU TSt
BBITTOJIHCHUS 3a1a4
npodeccHnoHATEHOM

B 065acTi IEeHHOCTH HAYYHOTO TIO3HAHMSI:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKd M OOIIECTBEHHON IPaKTUKH, OCHOBAHHOIO Ha
JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MecTa B OJIMKYJILTYPHOM MHUPE;

- COBEpILICHCTBOBAHHME SI3BIKOBOM H  YUTATEIbCKOU
KyJIbTYypbl KakK CpEICTBA B3aUMOJCHCTBUA  MEXIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHHWE UEHHOCTM HAYYHOM  JEeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MIPOCKTHYIO i
UCCJIEI0BATENBCKYIO ACSATENbHOCTh MHAUBUAYAIBHO U B
Tpy1Ie;

OsgnageHue YHUBEPCAIbHBIMU
IMO3HABATEIIbHEIMM JACHCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJAJNETh HAaBBIKAMHU TMOJY4YCHHsS WHQPOpMAIUU U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSATEILHO
OCYILIECTBIATh TOWUCK, AaHajiu3, CHCTEMATHU3alHI U
UHTEPIIPETANIO HHPOPMAIUN PA3THUHBIX BUIOB U (HOpM
MIPEJCTABIICHUS;

- CO3/1aBaTh TEKCTHl B PA3IUYHBIX (hopMarax ¢ y4yeTom
Ha3HaueHWsT WHOpMAIMU ¥ TEJIEBOM  ayAuTOpHH,
BbIOMpass oONTUMaJbHYIO (GOpMy TpEACTaBICHUS U
BU3yaJIN3aIUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMaIu, ee COOTBETCTBHE MPABOBBIM U MOPAIBHO-
ATUYECKUM HOpMam;
- HCIOJIb30BaTh
KOMMYHUKAIIMOHHBIX

yueOHBIMU

cpeacTtBa  MHGOPMALMOHHBIX U
TEXHOJIOTHIl B pelIeHnn

- yMeTb IUIAHUPOBaTh M  BBINOJHATH XUMHUYECKUU
SKCIIEPUMEHT (IIPEeBPALCHUSI OPraHMYECKUX BEIIECTB IPHU
HarpeBaHuU, MOJYYEHUE STUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLMU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHarypanus OCIKOB MPH HArpeBaHUU, I[BETHBIC
peakuuu OENKOB; MPOBOAMTH PEAKIUU HOHHOTO OOMEHa,
OMpENIEATh Cpely BOJHBIX PAacTBOPOB, KaueCTBEHHbIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHUS; peliaTh 3KCIEPUMEHTAIbHBIC 3a7aud I10
teMam "Metamuiel" u "Hemeramibl"') B COOTBETCTBHH C
paBWJIaMHd TEXHUKHA OE30MACHOCTH TIPH OOpaIIeHU:d C
BEIIECTBAMHU u 71a00paTOPHBIM 00opyoBaHUEM;
MPEACTABISTh PE3YNbTAThl XMUMHYECKOTO HSKCICPUMEHTA B
dbopMe 3amucu YpaBHEHHMH COOTBETCTBYIOIIMX PEAKIUd U
(hopMyJIMpPOBaTh BEIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

- yMeTh AaHAIM3UPOBaTh XHUMHYECKYI0 HHGOpPMAIHIO,
IOJIy4YaeMYyI0 M3 pa3HbIX HMCTOYHUKOB (CPEACTB MacCOBOI
uHpopMaluu, cetb UHTEepHeT u Apyrue);

- BIAJCTh OCHOBHBIMM METOJAMH HAYYHOTO TIO3HAHUS
BEILECTB U

XUMHUYECKUX SIBJICHUI (HabmroieHue,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

- YMETh MPOBOJUTH PACUETHI IO XUMHUYECKUM (PopMyliaMm U
YPAaBHEHUSIM XUMHUYECKHX PEaKUUid C HCIOIb30BAHUEM
(U3UYECKUX BETUYUH, XapaKTEpHU3YIOIIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMalbHbBIE
yCIOBUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XMMUYECKUE 3HAHUS JJI MPUHSTHS PEIICHU B
KOHKPETHBIX  KU3HCHHBIX  CHUTYyallMsX, CBS3aHHBIX C
BEILIECTBAMH M X IPUMEHEHUEM,;

U3MEpEHUe,




KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHU3allMOHHBIX
3ala4 ¢ COONIOAICHHEeM TpeOOBaHW  APrOHOMUKH,
TEXHUKUA O€301acCHOCTH, THTHEHBI, PecypcocOepeKeHus,
MPABOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

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

- YMEThb CaMOCTOSITEJIbHO IUJITAHUPOBATh M MPOBOJUTH
XUMHUUYECKUN SKCIIEPUMEHT (I10JIyYE€HUE U U3YYEHHUE CBOMCTB
HEOPraHWYECKUX M OPraHUYECKUX BEILECTB, KaUECTBEHHBIC
peakuuu  YrIeBOJOPOJIOB  PA3JIMYHBIX  KIACCOB U
KUCJIOPOJCOACPKAIMX OPraHUYECKUX BEILECTB, PEUICHUE
3KCIIEPUMEHTAIbHBIX 3amad 1o pacIiO3HAaBAHUIO
HEOPTaHWYECKUX U OPraHUYECKUX BEIICCTB) C COOTIOCHUEM
mpaBmwiI  0e30MacHOro oOpaimieHusi ¢  BEImeCTBAaMU U
7abopaTOpHBIM  00OpyZOBaHUEM, (OPMYIUPOBATH IIEJH
WCCIICIOBaHMS, TMPEAOCTaBISITh B  pasludHOd  (dopme
pe3yNbTaThl 3KCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTD;

- YMETb OCYIIECTBIIATH  LICJICHANPABICHHBI  IOMUCK
XUMHYECKOH WH(GOpPMAIMM B Pa3UYHBIX HCTOYHHUKAX
(HayuHas ¥ yueOHO-Hay4yHasi JHUTepaTypa, CpeacTBa
MaccoBoil uH(opManuu, cerb HWHTepHEeT U npyrue),
KPUTHYECKH aHAM3UPOBATh XHUMHUYECKYI0 HHGPOpPMAIHIO,
nepepadaThiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C
MOCTaBIICHHOW yueOHOM! 3a/1aueii;

- BJIAJIETh CUCTEMOM 3HAHUM O METOAAX HAYYHOTO MO3HAHUS
SIBJIEHUM TIPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax
Hu YMEHHUSIMHA MIPUMEHSITh 3TH 3HAHUS npu
JKCIIEPUMEHTAJILHOM ~ WCCIIEIOBAHUM  BEIIECTB U I
OOBACHECHHUS XUMHYECKMX SIBJICHHIH, HMEIOIMX MECTO B
IIPUPOJAE TPAKTUYECKOW JESITENBbHOCTH YEJIOBEKA U B
MOBCEIHEBHOMN JKU3HH;

OK 04. DddextuHO
B3aUMOJICHCTBOBAaTh U
paboTaTh B KOJJIEKTHUBE
1 KOMaH/ge;

- TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITENIbHOCTU M
CaMOOITPENEIEHHUIO;

-OBJIaJICHWE  HaBbIKAMU  Yy4eOHO-HCCIIEeI0BATENbCKOH,
MPOEKTHOM M COLIMATbHOM JAEATEIbHOCTH;

OBnajgeHue  yYHHUBEPCAIbHBIMA  KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs JICITEIIbHOCTD:

- yMeTh IUIAHUPOBATh U  BBINOJHATE XUMHUYECKUU
SKCTIIEPUMEHT (TPEBpaIEHUsI OPTAaHMYECKUX BEIIECTB IMPHU
HarpeBaHuH,

MOJy4YeHUEe  O3TWJIEHa W W3yYEHHE €ro  CBONCTB,
Ka4eCTBEHHBIE PEAaKLUU Ha albIETUbl, KpAXMaJl, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OEIKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OENKOB; MPOBOAWTH PEAKIUU HOHHOTO OOMEHa,
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- IOHUMAaTh W HMCIOJIL30BaTh MPEUMYIIECTBA KOMaHIHOM
Y MHIUBHUIYAJILHON pabOTHI,

- TpUHUMATh II€JIM  COBMECTHOM  JIE€ATEIHHOCTH,
OpPTaHHW30BBIBATh M KOOPAMHHPOBATH ICHCTBHUS 10 €€
JOCTH)KCHHIO: COCTABJIATH IIJIaH JICHCTBHM, pacpenessiTh
poIM C yYETOM MHEHUW YYaCTHHKOB OOCYXKIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATh U BBINOJHITH PabOTy B YCIOBHUSIX
peaNbHOr0,  BHUPTYaJIbHOTO M KOMOWHHUPOBAaHHOTO
B3aUMOJCUCTBUS;

- OCYUIIECTBIIATH MO3UTUBHOE CTPATErMUECKOE MOBECHHE
B Pa3IMYHBIX CUTYyallUsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

Osnaznenue VHHUBEPCATHHBIMU PETYISITHBHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTUBBI U apryMEHTHI JPYTHX JIOJEH MpHu
aHaAJIN3e PE3YJIbTATOB JICATEIIHBHOCTH;

- MPU3HaBaTh CBOE MPAaBO U TMPaBO JAPYIrUX Jojed Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JPYTOTO YEJIOBEKa,;

OIIPEETATh CPeAy BOJHBIX pPACTBOPOB, KaueCTBCHHBIC
peakuu Ha cyinbdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHHS; peIlaTh 3KCIIEPUMEHTAIbHBIC 33a4H 10
temam "Metanns" u "Hemeramibl") B COOTBETCTBUM C
NpaBWJaMd TEXHUKH O€30IacHOCTH TpH OOpaIleHHH C
BEIIECTBAMHU " 71a00paTOPHBIM 000pyI0BaHUEM;
IPE/ICTABIATh PE3YJbTaThl XUMHUYECKOTO HIKCIIEPUMEHTa B
(dbopMe 3ammcu YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUU U
(bOopMyITHpPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO IUIAHUPOBaTb U MPOBOJAUTH
XMMHUYECKHH SKCIIEPUMEHT (TI0JTy4eHNE U N3YYCHHE CBOMCTB
HEOPraHMYECKUX M OPraHWYECKHX BEIIECTB, Ka4eCTBEHHBIE
peakIuy  YIJIEBOJOPOZOB  PA3IMYHBIX  KJIacCOB |
KHCJIOPOJICO/IEPIKAINX OPTraHMYECKHX BEIIECTB, DPELICHUE
IKCTIEPUMEHTAIBHBIX 3ama4 o pacro3HaBaHUIO
HEOPraHMYECKUX U OPTaHHYECKUX BEIIECTB) C COOIIOICHIEM
npaBui  0e30macHOro oOpamieHus ¢  BEIIeCTBaMH U
1ab0paTopHEIM  000pyIOBaHHEM, (OPMYIUPOBATH IEIH
WCCIIEJIOBAHMSA, MPEIOCTAaBIATh B  Pa3IH4YHON  (opme
pe3yabTaThl SKCIIEPUMEHTA, AaHATM3UPOBATh U OI[CHUBAThH UX
JIOCTOBEPHOCTb;

OK 07. CoxelicTBOBAaTH

COXpaHEHHIO
OKpy)XamIlei  cpeaspl,
pecypcocOepekeHHnIo,
MPUMEHITh 3HaHUS 00
W3MCHCHHUU KITUMaTa,
MIPUHIIMIIBI OEPexIUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYAITHBIX

B o6mnacTi 5K010rn4eckoro BOCHUTAHUSA:
- c(hOpMHpPOBAHHOCTb  3KOJOTMYECKOM  KYJIbTYpHI,

IIOHUMaHue BIIMSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOLECCOB HAa COCTOSIHUE NPHUPOJHOM U COLMAIBHOMN
Cpensl, OCO3HaHUE r1100aIbHOTO xapakrepa

HKOJIOTUYECKUX MPOOIeM;

- IUIAHMPOBAaHME M  OCYLIECTBIIEHHWE JEHCTBUH B
OKpYKalIllel cpeJe Ha OCHOBE 3HAHUA  Leneu
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBHUM, NPHUHOCAIIUX Bpex
OKPYXKarolleH CpeJie;

- chopMupoBaTh  MpPEACTABICHHUA: O  XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAyYHOW KapTHUHBI MHpA, POJIU
XMMUU B TO3HAHUU SIBJICHUH NPHUPOIBI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIbHOU
I'PaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHHs] MPaKTHYeCKUX
3alad M DKOJIOTUYECKM OOOCHOBAaHHOTO OTHONICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHOU CpeLE;

- YMETb co0nroaaTh npaBuIIa HKOJIOTUYECKU
1[e1eco00pa3HOro  MOBEJCHHUS B OBITY M TPYLOBOH
NESTEIbHOCTH B LEISIX COXPAaHEHUS CBOEro 3/I0pOBbS U
OKpY’Kalollleld NPUPOJHON CpeAbl; YYUTHIBATh ONACHOCTh
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CUTyallMsIX;

- yMeHUe MIPOTHO3UPOBATH HeOIaronpusITHHIE
DKOJIOTHYCCKHUE MOCJEICTBUS MpeANPUHUMAEMbBIX
JIEUCTBUI, IPEIOTBPALIATh HX;

- paclIdpeHuEe OmbITa ACSATEIBHOCTH 3KOJIOTHYECKOU
HaIpaBJICHHOCTH;

- OBJIAJICHUE HaBbIKaMHU Y4eOHO-HUCCIEI0BATEIBCKOM,
MIPOCKTHOM M COIMATILHOM eI TEIbHOCTH;

BO3JICMCTBUSI HA OJKWUBBIE OPraHU3Mbl  ONpPEIETICHHBIX
BEILIECTB, TMOHUMAasi CMBICI TIOKa3zaTelis MpeaesbHOU
JIONTYCTUMOM

KOHIICHTPALINH;

- YMETh NPOTHO3UPOBATh, AHAIM3UPOBATh M OIICHHBATH C
MO3UIUA  DKOJIOTMYECKOH  OE30IMacHOCTH  ITOCICACTBHS
OBITOBOM M TIPOW3BOJICTBEHHOW JCATEIHPHOCTH 4YEIOBEKa,
CBS3aHHOH ¢ TepepadOTKOM  BEIIECTB, HCIOJIb30BaTh
MOJIYYCHHBIC 3HAHUS JJIS MPUHATHS TPAMOTHBIX pEIICHUN
Mpo0JIeM B CUTYaIIUSX, CBI3aHHBIX C XUMUEH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha >KUBbBIE
OpraHU3Mbl OIPEICICHHBIX BEIIECTB, ITOHUMAsi CMBICI
noKasaTtensi TpeesbHON JOMyCTUMON KOHIEHTpaluu, U
MOSICHATH Ha TpUMEpax CIOCOObl  YMEHBIICHUS U
MPEIOTBPAICHUS MX BPEIHOTO BO3JEHCTBHUS HAa OPTraHHU3M
yeJIoBeKa.
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2. CTPYKTYPA U COIAEP)KAHUE OEH_[EOBPA3OBATEJII)HOI71 JAACIHUITINHBI
«XHUMMUSA»
2.1. O0beM qUCHUIIMHBI U BHAbI YUeOHOI padoThI

Bup yyeOHoii paboThI O6beM B ak. yacax
O0bem 00pa3oBaTeIbHON NPOrPaMMbl T CHHUILIHHBI 144
B T.4.

OcCHOBHOE coJIep:KaHue 110
B T.4..

TEOPETUYECKOE 00yUeHnE 72
MIPAKTHYCCKHUE 3aHATUS 38
IIpodeccuonaIbHO-OPHMEHTHPOBAHHOE co/lep:KaHue (colepKaHue 14
NMPUKJIATHOTO0 MOJYJIA)

BT. 4.

TEOPETHUECKOE 00yUeHne 12
MIPAKTUYECKHE 3aHITHS 2
WHIUBUIYTBHBIN TIPOCKT 1a
KOHCYJIbTal[u1 2
[IpomMexyTouHas aTTecTalus B IEPBOM ceMecTpe B (popme sK3ameHa 18
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2.2. TemaTuyeckuil 1J1aH U COAEPKaHUE TUCITUTIIIMHBI

HaumenoBanue pa3feinoB u TeM Coneprxanue yueOHOro MaTepuaiia (OCHOBHOE U TPO(eCcCHOHATBHO- O6bem | @opmupyembie
OPUEHTUPOBAHHOE) U MPAKTUYECKUE 3aHSATHUS, IPUKIATHON MOYIIb aK.4acoB | KOMIIETEHIIHH
1 2 3 4
OcHOBHOE CcOJIep)KaHNE 108
Paznenl.OcHOBBI CTpOEHUS BEIIECTBA 12
Tema 1.1.Ctpoenu atoMoB | OCHOBHOE COJIepyKaHHe 8 OK 01
XMMHMYECKHX 3JIEMEHTOB U IIpupoaa | TeopeTrdeckoe o0ydeHue 4
XUMUYECKOHN CBA3H CoBpeMeHHass MOJENb CTPOEHHUS aroma. OJIEKTPOHHAas KOH(UTypamus aroma. 2
Krnaccudukaiuss XAMHYECKUX dJEeMEHTOB (s-, P-, O-anmementsi). BaneHTHBIC
AJIEKTPOHBL.  BajeHTHOCTh.  DJEKTpOHHAs  MpHUpPOJAa  XHMHYECKOH  CBS3M.
DNeKTPOOTPULIATENIEHOCTD.
KoBaneHtHast cBsi3b, €€ pa3HOBUIHOCTH U MEXaHU3MBbI 00pa3oBaHUsl (OOMEHHBINH U 2
JIOHOpPHO-aKIenTopHbIN). MoHHas cBsa3b. Merammueckas cBa3b. BogopoaHas cBs3b.
MexMoIeKynsipHble B3aUMOACHCTBHS.
W30TONBI, OCHOBHOE M BO30YXJIEHHOE COCTOSHHE aToMa, THOpPUAN3ALUs aTOMHBIX
opOuTanei.
[IpakTueckue 3aHsATHS 4
IIpakTnueckass padora Ne 1. PemeHne npakTHYeCKMX 3aJlaHM Ha COCTaBIIEHUE 2
AIEKTPOHHO-TpaPUIECKUX GOPMYIT dJIEMEHTOB 1—4 IeproI0B.
IpakTuyeckasi padora Ne 2. Pemenne 3amanuii Ha MCIOJIb30BAaHUE XUMHUYECKOM 2
CUMBOJIMKM M Ha3BaHUM COEJMHEHUH 10 HOMEHKJAType MEeXIYHAapOJHOI'O CO3a
TEOPETHYECKON M TPUKIIATHOW XUMHUH W TPUBHAIBHBIX HA3BAaHWU ISl COCTABJICHUS
XUMHUYECKHUX (hOPMYJ ABYXaTOMHBIX COEIMHEHUN (OKCHIOB, CYNIb(UI0B, THIPUIOB U
T.I.) ¥ IPYTUX HEOPTaHUYECKUX COCTUHEHUH OT/ICIBHBIX KIacCOB.
Tema 1.2. Ilepuonnyeckuii 3akoH U | OCHOBHOE COJIepKaHUe 4 OK 01
tabiuua JI.1. Menneneesa Teopernueckoe 00yueHue 2 OK 02

[Iepuonnueckas cucreMa xumudeckux snemeHToB .M. MenneneeBa. duznueckuii
cMmbicn Ilepuonnueckoro 3akona JI.M. MenpaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX M CIOXHBIX BEIIECTB B
COOTBETCTBUU C MOJOKEHUEM XHMHUYECKOro 3jieMeHTa B llepmoamyeckoil cucreme.
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MupoBo33peHueckoe ¢ HaydHoe 3HaudeHue Ilepuommueckoro 3akona JI.U.
MenpeneeBa. Ilpornosst .M. MengaeneeBa. OTKpbITHE HOBBIX XHMHUYECKHUX
AJIEMEHTOB.

[IpakTrueckue 3aHsATHS 2
IIpakTuyeckasi padora Ne 3. PemeHue  npakTHKO-OPHEHTHPOBAHHBIX 2
TEOPETUUECKUX  3aJaHUi  HA  XapaKTepU3alui0  XUMHUYECKHX  3JIEMEHTOB
«Merannuyeckue / HEMETANIMYECKHE CBOMCTBA, JJEKTPOOTPUIATENILHOCTh U
CPOJICTBO K 3JIEKTPOHY

XUMUYECKUX DJJIEMEHTOB B COOTBETCTBUE C HX DJJIEKTPOHHBIM CTPOCHUEM U
MOJIO)KEHUEM B NEPUOAMYECKOW CUCTEME XUMHYECKHX dyemeHTtoB J[.M.
MenneneeBay.

Paznen 2. Xumnueckue peakiuu 14
Tema 2.1. Tunel xumuueckux | OCHOBHOE cOJEpKaHUE 8 OK 01
peakuui Teoperuueckoe oOydyeHue 4

Knaccupukanus W TUOBI XHUMHYECKHX PEAKIUH C y4aCTHEM HEOPTaHHYECKUX 2
BewlecTB. KommuecTBeHHble OTHOLIEHUA B XUMHH. OCHOBHBIE KOJUYECTBEHHBIE
3aKOHBI B XMMHUHM M PacyeThl [0 YPaBHEHUSIM XUMHUYECKUX peakiuil. Moib Kak
eMHUIA KOJIMYeCTBa BelecTBa. MossipHas macca.

3aKOHBI COXPAHEHUSI MACcChl M dHEpPTuu. 3aKoH ABoraapo. MonspHBIi 00beM ra3os. 2
OTHOCHUTENBbHAS TUIOTHOCTH Ta30B.

Peakunu komruiekcooOpa3oBaHUsI C y4acTHEM HEOPraHMYECKHX BelIecTB (Ha
MIpUMEpE TUIPOKCOKOMIUIEKCOB IIMHKA M ATFOMUHUS).

[IpakTHueckue 3aHATHs 4
IIpakTnueckas padora Ne 4. CocraBieHHEe ypaBHEHUH peakUuil COeIUHEHUs, 2

pasnoxkeHus, 3aMelleHns, oOMeHa. YpaBHEHHUs peakiuil TOPeHUs, MOHHOTO 0OMeHa,
OKHMCJICHUSI-BOCCTAHOBJICHUSI.

PacueTr KoIMYECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB U MPOIYKTOB PEAKIIMH.
Pacuer komn4yecTBEHHBIX XapaKTEPUCTHUK MTPOIYKTA PEAKIIMU COCTUHEHHUS, €CIIH OJTHO
W3 BEIIECTB JAaHO B M30BITKE W/WIM COAEPKHUT IMpuMecH. PacueT maccoBoit wim
00BEMHOW [IOJIM BBIXOAA TPOAYKTA PEAKIUH COSAUHEHUS OT TEOPETHUYECKH
BO3MOXXHOTO. PacueT o0OBeMHBIX OTHOILIEHHW Ta30B. Pacuer Maccel (00beM,
KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIMM, €CIM OJHO W3 BEIIECTB JTAHO B BUJC
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pacTBopa ¢ ONpeeICeHHON MacCOBOil 10JIel paCTBOPEHHOT'O BEIIECTRA.

IIpakTnyeckas padora Ne 5. YpaBHeHus OKuCIIEHHA-BOCCTaHOBIEHHUS. CTeneHb 2

okucieHnsa. OKHUCINTENb W BOCCTAaHOBUTENb. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE

peakuuu B IPUPOJE, IPOU3BOACTBEHHBIX IpOLECCaXx U IKU3HEAEATEIbHOCTH

opranu3mMoB. OKHCIINTENBHO-BOCCTAHOBUTENIBHBIN NOTeHIUAI cpenbl. COCTaBICHUE U

YPaBHHUBAHHUE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN METOAOM 3JIEKTPOHHOIO

OanaHca. TUNMYHBIE HEOPraHUYECKHE OKHUCIMTEIM U BOCCTAHOBUTENH. DIIEKTPOJIN3

pacTBOPOB M PaCIlJIaBOB COJIEH.
Tema 2.2. Dnexkrponutuueckas | OCHOBHOE COJIEpKaHUE 6 OK 01
IUCCOLMANUs 1 HOHHBIN 00MeH Teopernueckoe oOyueHne 4

Teopus snekrpoauTnyeckoit auccounanuu. Peakuuu nonnoro oomena. CocraBieHue 2

peaKIuii HOHHOTO OOMEHa IyTeM COCTABJICHUS UX MOJHBIX M COKPAIICHHBIX MOHHBIX

ypaBHEHUM.

I'maponus coneil. 3HayeHue rUAposin3a B OMOJIOTMYECKUX OOMEHHBIX IMpOLECcCaXx. 2

[Ipumenenue ruipoau3a B IPOMBIILIIIEHHOCTH.

[IpakTueckue 3aHsATHUS 2

IMpakTnyeckas padora Ne 6. «Peakiuu rugposrzar. 2

UccnepoBanue cpeabl pacTBOPOB CoJieH, OOpa3OBaHHBIX CHIIBHBIMH U CIIA0BIMH

OPOTOJIMTAMH, M WX pEaKUMid C pacTBOpaMH WIeJOYd M KapOoHaTa HaTpusl.

CocTaBiieHHE peakIil THAPOIIN3a COJIEH.
Pasnen 3. CtpoeHue u cBOMCTBAa HEOPraHNYECKUX BELIECTB 24
Tema 3.1. Knaccudukanus, | OcHOBHOE cosiepikaHue 8 OK 01
HOMEHKJIaTypa u crpoenue | Teopernueckoe oOyueHue 4 OK 02
HEOPraHUYECKHUX BEILIECTB IIpenmMer HeopraHudeckol XuUMHUHM. B3auMMOCBA3b HEOPraHMYECKHX BEILECTB. 2

Knaccudpukanus Heoprannyeckux BemniecTB. IIpocTele M ClIOXKHBIE BEIIECTBA.

OCHOBHBIE KJAacChl CJOXHBIX BeUIECTB (OKCUABI, THAPOKCHJIBI, KUCIOTHI, COJIN).

Homenknarypa u Ha3BaHHWE HEOPraHMYECKHUX BELIECTB MCXOAS M3 UX XMMHUYECKOM

(bopMyJIbl WM COCTABICHHE XUMHUYECKOM (POPMYINBI MCXO/AS M3 Ha3BaHUs BEILECTBA

10 MEXTYHApPOIHON WM TPUBHAIIBHON HOMEHKJIATYpE.

MexmonekyisapHble B3aumoaencTus. Kpucramnoruaparsl. ArperaTHble COCTOSIHHS 2
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BeulectBa. Kpucramnuueckue u amopdHble BemiecTBa. THUIBI KPUCTANIMYECKUX
pemeTok (aroMHas, MOJICKYJISpHas, HWOHHAasA, MeTauInyeckas). 3aBUCHUMOCTh
(¢u3MyYecKUX CBOWCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOW pemeTku. [Ipuunnbl
MHOT000pa3usl BELIECTB.

CoBpeMeHHbBIE MPEJCTaBICHUSI O CTPOCHHHM TBEPIBIX, XUAKUX M Ta3000pa3HbIX
BelecTB. JKuKue KpuCcTajlibl.

IIpakTHyeckue 3aHATUS 4
IIpakTnyeckas padora Ne 7. Pemenue 3amay Ha pacyeT MaccoBOW J0JM (Macchl) 2
XUMHUYECKOTO AJIeMEHTa (COSTMHEHHS ) B MOJICKYJIE (CMECH).
IIpakTnyeckas padora Ne 8. PeuieHue npakTHUeCKUX 3a/laHui M0 KJIacCU(PUKALUY, 2
HOMEHKJIATYpe M XHMHYECKUM (OpMysiaM HEOPraHWYECKUX BELIECTB Pa3IMYHBIX
KJIaCCOB (HA3bIBaTh W COCTABISATH (POPMYNIBI XUMHUYECKHMX BEUIECTB, OMPEICISATh
IPUHAJIKHOCTD K KJaccy).
Tema 3.2. ®usuxko-xumuuyeckue | OCHOBHOE COJEepKaHUE 12 OK 01
CBOMCTBA neopranndeckux | Teopernueckoe o0yueHue 8 OK 02
BCILIECTB Metamnel. O0mme (u3uveckne W XUMHYECKHE CBOWCTBA MeTauioB. CrocoObl 2
MOJTyYEHHUS.
Hemeramner. O0mue Gu3nyecKkue U XUMUYECKHE CBOMCTBA HEMETAIUIOB. THUITUYHBIC 2
coiictBa MetaiioB [Y— YII rpynn. Knaccudukanus u HOMEHKIaTypa COeAMHEHU
HeMeTalsIoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.
3HaueHue METAJUIOB U HEMETANIOB B MPHUPOJAE U JKUZHEIEATEIbHOCTH YeIOBEeKa U 2
opranu3MoB. Koppo3ust MeTanioB: BHIbI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAJIOB OT
KOPPO3HUH.
XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB (OKCHIOB, 2
THUIPOKCUIOB, KHUCIIOT, COJIEW W Jp.). 3aKOHOMEPHOCTHM B M3MEHEHHMHM CBOMICTB
IIPOCTHIX BEIIECTB, BOJOPOAHBIX COEAMHEHNUH, BBICIIUX OKCHJIOB U THIPOKCHJIOB.
[IpakTHueckue 3aHATHS 4
IIpakTnyeckas padora Ne9 CocraBiieHME ypaBHEHHH XUMHUYECKHMX PEAKIUN C 2

y‘-IaCTI/IeM HpOCTI)IX " CIIOKXHBIX HeOpFaHI/I‘IeCKI/IX BCIIECTB: OKCHAOB MCETAIIOB,
HEMETAIJIOB U aM(OTEpPHBIX AJIEMEHTOB; HEOPTaHUYECKMX KHCIOT, OCHOBAHUU U
aM(pOTEepHBIX TUIPOKCHUIOB, HEOPraHUYECKUX COJeH, XapaKTepU3yIOUIMX UX
CBOMCTBA.
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IpakTnyeckas padora Ne 10 «CBoiicTBa METAJIOB U HEMETAJIOBY.

I/ICCJICI[OBaHI/Ie (1)I/I3I/I‘ICCKI/IX M XUMHYECKHMX CBOWCTB METAJUIOB M HEMETAJJIOB.
Pemenne 5SKcnepuMEHTANBHBIX 33Jad IO CBOWCTBAM XHUMHUYECKHMM CBOMCTBaM
METAJIJIOB, [10 PACIIO3HABAHUIO U MOJTYYEHHIO COEAMHEHNH METAJNIOB M HEMETAJLJIOB.

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

OcHoOBHOE COACPIKAHUC

Teopernueckoe oOyueHme

N

OOme mnpencTaBieHUs] O IPOMBIIUIEHHBIX CHOCO0AaX IOJIyYEHHUsS XUMHUYECKUX
BELIECTB (Ha IpUMEpE MPOU3BOACTBA AMMHUAKA, CEPHOM KUCIIOTHI).

UYepHasd u 1nBeTrHas Metanyprus. IIpakTuueckoe NpUMEHEHHE SJIEKTpOJu3a s
MOJTyYCHUsI MICTOYHBIX, IEIOYHO3EMENbHBIX METAUIOB M amoMuHus. CTEKIo u
CHJIMKATHAsl IPOMBIIIICHHOCTb.

[Tpobiema 0TX0/10B ¥ TOOOYHBIX TPOITYKTOB.

OK 01
OK 02

HpaKTI/I‘leCKI/IC 3aHATUA

IIpakTnueckas padora Ne 12. Perienue npakTUKO-OpUEHTHPOBAHHBIX 3a/laHUIl O
pOJIM HEOPTraHMYECKONW XMMUU B Pa3BUTUU MEIULMHBI, CO3/JaHUN HOBBIX MAaTE€pPHAIOB
(B CTPOUTENBCTBE U JIp. OTPACIIAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHKOB SHEPIHH
(ampTepHATHBHBIE WCTOYHUKMA DSHEPrUM) B pEIICHUH MPOOJIEM HSKOJIOTHYECKOH,
HHEPreTUYECKOM U NHIEeBOH 6€30MaCHOCTH.

Pa3nen 4. CtpoeHue u cBOMCTBA OPraHNYECKUX BEHIECTB

Tema 4.1. Knaccudukanus,
CTpOEHUE u HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

OcHOBHOE cofepKaHue

Teopernueckoe o0ydyeHue

Hpez[MeT OpF&HH‘-ICCKOfI XuMHH. B3auMocBs3b HCEOPTaHNYCCKUX U OPTaHUYCCKUX
BCIICCTB. XuMu4deckoe CTPOCHUC KaK MOPpAAOK COCAUHCHHA aTOMOB B MOJICKYJIC
COrjIaCHO UX BAaJICHTHOCTH.

N | O | 0O

OCHOBHBIE MOJIO)KEHUSI TEOPUU XUMUYECKOTO CTPOECHUSI OPTAHUYECKUX COCIUHEHUN
A.M. BytnepoBa. YriepoaHblil CKEJIET OPraHudecKo MOJIEKyYJbl. MOJEKYIIpHbIE U
CTPYKTYpHBIE (pa3BEpHYThIC, COKpAIICHHBIE) XUMUYECKHE (POpPMYIbl. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT XMMUYECKOT0 CTPOEHUs MOJIEKYJI. Mi3oMepus u n30Mepbl
(cTpykTypHas, reoMmeTpudeckas (Iuc-Tpanc-u3omepusi). KpaTHOCTh XuMU4eCKOU
CBSI3H.

[Tonsatue o pyHKuMOHATBHOH rpymnme. [IpuHIMIEl KaccuuKanum OpraHMYecKuX
coequHeHnil. MexayHapoaHasi HOMEHKJIaTypa U IPUHIIUIIBI HOMEHKIIATYPhbl

OK 01
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OPraHu4€CKUX COGHHH@HHﬁ.

[IpakTrueckue 3aHATUS

IIpakTuyeckass padora Ne 13. HomeHkiarypa OpraHuuecKux COCAMHEHUI
OTIENbHBIX  KJIAcCOB  (HACHIICHHBIE, HEHACBHIIIEHHbIE UM  apoOMaTHYECKHe
YTIEBOAOPOAbBI, CIIUPTHI, PEHOBI, aTbIACTUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOPMYT OpraHUYECKUX
BEILIECTB OTACJIbHBIX KJIACCOB, MCHOJb3ys HMX Ha3BaHUA [0 CHUCTEMaTHYECKOMN
HOMeHKJarype. Pacuersl mpocreiimieii popMyIibl OpraHu4ecKoil MOJIEKYIbI, UCXOS
13 JIEMEHTHOT0 cocTana (B %).

Tema 4.2. CBoiicTBa OpraHM4ECKUX
COETUHEHUN

OcCHOBHOE coJiepKaHNe

20

TeOpeTI/IquKOC O6y‘IeHI/Ie

14

®uU3NKO-XMMUYECKUE CBOMCTBA OPraHMYECKHX COEAWHEHHWH OTIENBHBIX KIIACCOB
(ocoOeHHOCTH KJIacCU(UKALUKU U HOMEHKJIATYpbl BHYTPU Kjacca; FOMOJIOIMYECKUM
psan u obmas Gopmyna; uzoMepus; PU3MYECKUE CBOWMCTBA; XMMHUYECKHE CBOWCTBA;
CTIIOCOOBI TIOJTyYEHUS):

— TpeIeNbHBIC YIIIEBOAOPOABI (OCOOCHHOCTH KJIACCH(HUKAIIMA W HOMEHKIIATYPBI
BHYTPH KJIacCa; TOMOJIOTHYECKHH sl v 001mast hopMysia; U30Mepusi);

— mpezenbHble yrieBoaoponsl ((pusnueckue CBOWMCTBA; XMMHYECKHE CBOWCTBA,
CIIOCOOBI MOJTYYCHUSI)

— HeTpeebHbIC U apPOMAaTHYCCKUE YIIIEBOAOPObI(0COOCHHOCTH KiIacCU(BHUKALMHA U
HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKUH psiji 1 o01iast popmysia; Uu3oMepusi)

— HempenelbHbIE W apOMAaTHYECKHUE YIIeBOMOPOAbl  ((U3MUYECKHUEe CBOWCTBA;
XMMHUYECKHE CBOMCTBA; CIIOCOOBI OTYUCHHS)

— KHUCJIOPOJCOJIepKaIlle COeAMHEHHUs (CIUPThI M MPOCThie AHPBL, (EHOJB,).
[IpakTHyeckoe NPUMEHEHWE OSTWICHTIIMKOISA, TiHIEpHHa, QeHona. llpumenenue
¢dbopmanpaeruia, aeTaibIeruia.

— KUCJIOPOJCOAeprKaIIfe COeTMHEHUS (albern/Ibl U KETOHbI, KApOOHOBBIE KMCIOTHI U
X npousBojaHble). IIpuMeHeHne ykCycHOM KuCIOTBl. Mplla Kak COJIM BBICIIHUX
KapOOHOBBIX KUCJIOT. Morole CBONCTBA MbLIA,

— a30TCOJIEpXKAIINe COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccudukanus u ocoOEHHOCTH OpPraHMYEeCKHX peakiuid. PeakinoHHBIE HEHTPHI.
Papukanel. IlepBoHavyanbHbIE TMOHSATHUA O THUIAX M MEXaHU3MaX OPraHUYECKHX
peaKuuid.

OK 01
OK 02
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HpaKTI/ILICCKI/Ie 3aHATUA

IpakTuyeckass padora Ne 14:PemieHue 1enoyex MnpeBpanieHuil Ha TeHETHUYECKYIO
CBA3b MEXJY KJIaCCAMH OPraHUYECKMX COEIMHEHHA C COCTaBICHUEM Ha3BAHMI
OpPraHUYECKUX COCIMHEHMM 110 TPUBUAIBHON WIM MEKIYHAPOJHOM CUCTEMATUYECKOM
HOMEHKJIaType. PenieHue pacyeTHbIX 3ajad IO YPAaBHEHUSM pPEAKLUUN C y4acTHEM
OpPraHMYECKUX BEIIECTB.

IIpakTuyeckasi padora Ne 15. «llonmyyeHne meraHa W W3ydEHUE €TO CBOWMCTB
(ropeHue, OT-HOIIEHWE K OpPOMHOW BOJE M pPACTBOPY IIEpMaHTaHaTa Kajus),
HOMEHKJIaTypa aJKaHOB»

IIpakTnyeckass padora Ne 16 «[lomydenue STHIICHa U U3YYCHHUE €TO CBOHCTBY.
[Tonyyenue 3TuieHa U3 3TaHONAa B JaOOpaTOPUM M H3YyYEHHE €ro (pu3Myeckux u
XUMHUECKUX CcBOMCTB. CocCTaBlieHHWE pEaKIHUl NPUCOEIWHEHUS U OKUCIEHMS Ha
IIpyuMepe ATWIEHA. PelleHne pacyeTHsIX 3a4ad ¢ UCIOJIb30BAaHUEM IUIOTHOCTH T'a30B
10 BOJOPOIY B BO3IYXY.

Tema 4.3. Opranndeckue BeuecTpa
B JKH3HEIEITEILHOCTH 4YEJIOBEKA.
[Ipon3BoacTBO W IpUMEHEHHUE
OpraHUYECKUX BEILIECTB B
MPOMBILIIIEHHOCTH

OcHOBHOE COACPIKAHUC

10

TeOpeTI/IquKOC O6y‘IeHI/Ie

10

buooprannueckue coenunenus. [IpumeHeHne u OMOJOTHYECKas POJIb YIIIEBOIOB.
OxuciieHue YyrieBOJI0B — MCTOYHMK SHEPrMHM JKHUBBIX oOpraHusmoB. ObsacTtu
IPUMEHEHHSI aMUHOKHUCIIOT.

[IpeBpamenust OelKOB MNHIIM B oOpraHu3Mme. buonoruueckue QyHKIUM OETKOB.
buonoruueckue Qynkuuu xupoB. Ponab oprannueckoil XUMHUK B peUIEHUH MPOOIeM
IUIIEBON 0€30MaCHOCTH.

HyknenHoBble KHCIOTBI: cocTaB M cTpoeHue. CrpoeHue HykineotunoB. CocTas
HykinenHoBelx  kuciaotr  (JJHK, PHK). Ponp  HykIeMHOBBIX  KUCIOT B
KU3HENESATEIIbHOCTH OPTraHU3MOB.

[Tpon3BOACTBO OpraHMYECKMX BEILIECTB: IPOU3BOJACTBO METaHOJa, IepepadoTka
He(pTu. [TonmuaTHIIEH KaK KPYMHOTOHHAXHBIA MPOIYKT XMMHUYECKOTO MPOU3BOJICTBA.
IIpumenenue striieHa. IIpon3BoACTBO M MPUMEHEHUE KaydyKa U PE3UHBI.

Ponb oprannyeckoil XuMuu B pelIeHUH MPOOJIEM IHEPreTHUecKor 0e30MacHOCTH, B
pa3BUTUN MEIULMHBI, CO3JaHUM HOBBIX MaTE€pUaJIOB, HOBBIX MCTOYHUKOB JHEPTUU
(apTEepHATHBHBIE HICTOYHHUKH SHEPTUN).

CUHTETUYECKHE U HCKYCCTBCHHBIC BOJIOKHA, UX CTPOCHUC, CBOICTBA. HpaKTI/I‘-ICCKOG
HCIIOIL30BaHNe BOJIOKOH. CHHTETHYECKHE INICHKH: n30JiA0ud  aJjid  IMpOBOAOB,

OK 01
OK 02
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MeMOpaHbl Uil OIIPECHEHUsI BOJIbI, 3aIUTHBIE IIJICHKH AJIi aBTOMOOMIIEH, IIacThIpH,
XUPYpPTUUYECKHE MOBA3KM. HOBBIE TEXHOJIOIMM [aJIbHEHIIETO COBEPLICHCTBOBAHMS
[IOJIMMEPHBIX MATEPUAIIOB.

Paznen 5. Kunernyeckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NIPOTEKAHMUSI XUMHUYECKUX PeaKkLui 10
Tema 5.1. Kunernueckue | OCHOBHOE coJepKaHUE 6 OK 01
3aKOHOMEPHOCTH nporekanus | Teopernuyeckoe o0yuyeHue 4 OK 02
XUMUYECKUX PCAKIUi Xumuueckue peakiud. Krnaccudukanus XMMHYECKHX peakiuii: mo (asoBomy 2

cocTaBy (FOMOI€HHbIE U TETEpOreHHblE), IO HCIOJIb30BAHUIO KaTalu3aTopa

(KaTaJIMTUYECKUE U HEKATAJTUTHUECKUE).

CKOpOoCTh peakiud, €€ 3aBUCHMOCTh OT Pa3IUYHBIX (AKTOPOB: IPHPOJIBI 2

pearupymoomux BEIIECTB, KOHLEHTPAllMU pearupyrollnx BeIeCTB, TeMIepaTypbl

(mpaBusio  Bant-I'odda), 1uromaanm  peakMOHHOH  TOBEPXHOCTH,  HATHYHS

Karanu3aropa. Posib kaTann3aTopoB B IPUPOAE U MPOMBIIUIEHHOM IIPOU3BOJICTBE.

OHeprus akTUBaLMU. AKTUBUPOBaHHBIM Komiuiekc. Karanuzaropel u karanus. Poib

KaTaJIn3aTOPOB B IPUPOJIE U NPOMBIIIIJICHHOM IIPOU3BO/ICTBE.

[IpakTyeckue 3aHsATHS 2

IIpakTnueckass padora Nel7. V3yueHue 3aBHCHMOCTH CKOPOCTH XMMHUYECKOMH 2

peaxkuuu oT KOHIIEHTPAlMU pearupyolirX BEIIECTB U TEMIIEPATYphl.
Tema 5.2. Tepmomunamuueckue | OCHOBHOE COEpKaHUE OK 01
3aKOHOMEPHOCTHU MIPOTEKaHUs a OK 02
XMMHYECKUX peakuuil. PaBHOBecue Teopemiieckoe 0Oyyenme v

Krnaccudukanys XMMHUUECKUX peakluii: Mo TeraoBoMy 3¢ dexTy (3K30TepMUuYecKue, 2

XUMHUYCCKUX peaKI_II/Iﬁ

SHAOTEPMHUUYECKHE), MO oOpaTUMOCTH (oOpaTuMble M HeoOpaTuMbie). TeruoBble
3¢ dexTsl XuMuYeckux peakiuil. Tepmoxumuueckue ypaBHeHUS. OOpaTUMOCTh
peakuui.
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XUMHUYECKOEe PAaBHOBECHE M €ro CMEIIEHUE MOJ JIEHCTBUEM pPa3jINYHbIX (aKTOpOB 2

(KOHILIEHTpalMsl pEeareHTOB WINM MPOAYKTOB PEaKLUH, JaBJIE€HUE, TEMIEeparypa) AJs

CO3/1aHUS ONTHUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX MPOIIECCOB.

[Tonarue 00 sHTampnMK U SHTpONUH. DHeprus [ ndoca. 3akon ['ecca u ciencreus u3

Hero. Ponb cMmenienus paBHOBecus B TexHoJormdyeckux mporeccax. [Ipunmun Jle

[aTense. Baustaue paznuuHbIX (PaKTOPOB HA M3MEHEHHE PABHOBECHS XUMHUYECKHUX

peakuuii.
Paznen 6. JlucriepcHbie CUCTEMBI 6
Tema 6.1. lucnepcubie cuctemsl U | OCHOBHOE COJIEpKaHKUE 4 OK 01
(aKTOpPHI MX YCTONYUBOCTH Teopernueckoe oOyueHne 4 OK 02

JHucnepcusie cuctembl. Komouaabie cuctembl. ICTUHHBIE pacTBOPHI. 2 OK 07

PactBopenne  kak  ¢usumko-xumuueckuii  mporecc.  PactBopel.  CriocoOb1

MPUTOTOBIIEHUST pacTBOpoB. PacTBopuMocTh. MaccoBas A0S pPacTBOPEHHOTO

BeulecTBa. [IpenenbHO H0MycTHMbIE KOHLUEHTPALUUMU U UX UCIOJIb30BAaHUE B OIICHKE

9KOJIOTHYECKOM 0€30MaCHOCTH.

Knaccupukanuss aumcnepcHbIx cucTeM 10 coctaBy. CTpoeHne U (QaKTOpbI 2

YCTOMYMBOCTH AMCIIEPCHBIX CHCTeM. Pacro3HaBaHue UCTHHHBIX PacTBOPOB,

KOJUIOM/IHBIX PAacTBOpPOB M TrpyOoaucrepcHblx cucteM. CTpoeHHe MMIIEIUIBI.

PaccenBanne cBeta mpM MPOXOKIEHUM CBETOBOTO IIydyKa 4Yepe3 ONTHYECKH

HEeOAHOPOAHYIO cpeny (dddexra Tunmams).
Tema 6.2. UccnenoBanue cBoilcTB | OCHOBHOE COJIEpKAHUE 2 OK 01
IUCIIEPCHBIX  cucTeM Uil uX | [IpakThyeckue 3aHATUS 2 OK 02
UIEHTHUKAKH IIpakTnueckass padora Nel8. «IccienoBanne TUCHEPCHBIX CUCTEM). 2

[IpuroToBneHne W U3y4YE€HHE CBOMCTB JUCHEPCHBIX CHUCTEM pa3HBIX BHJOB:

CYCIIEH3MH, DMYJIbCUM, KOJUIOMIHOIO pacTBopa. CpaBHEHHE CBOWMCTB MCTHUHHBIX U

KOJUIOMIHBIX PAaCTBOPOB, BHISIBJIEHHE OCHOBHBIX PA3JIMYUI MEXKY HUMHU.
Paznen 7. KauecTBeHHbIE peakiiiy 0OHApY>KEHHUs] HEOPIraHUYECKUX M OPraHUYEeCKHUX BEIECTB 4
Tema 7.1. Oo6napyxenue | OCHOBHOE COJIEp)KaHNE 2 OK 01
HEOPraHUYECKUX  KaTuoHOB M | Teopernueckoe oOyueHue 2 OK 02
aHMOHOB KayecTBeHHBIE =~ XMMHUYECKHME  pEaKIMM, XapakTepHble JuId  OOHapy>KEHHS 2

HEOpPraHMYECKUX BellecTB (KaTHOHOB M aHMOHOB). CocTaBlieHHe ypaBHEHUHN peakiuil
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oOHapyxeHHsI KaTHOHOB [-VI rpymnm u aHWOHOB, B T.4. B MOJICKYJISIPHOM M MOHHOM
dbopmax.

Peakuuu oOHapy)XeHHS HEOPraHUYECKUX BEUIECTB B  pealbHBIX O00BEKTax
OKpY>KalOIlEeH CPeJIbl.

Tema 7.2. OO6HapyxeHue OcCHOBHOE COJIep)KaHNE 2 OK 01
OpPraHMYECKHX BEIIECTB IIpakTHYeCKHE 3AHATHSA 2 OK 02
OTACJIBHBIX KJIACCOB C IIpakTnyeckas padora Nel9. KauecTBeHHbIE XUMHYECKHE PEAKLIUU, XapaKTEPHbBIE 2
MCIO0JIb30BAHUEM KaYCCTBCHHBIX Uiss  OOHapYKCHHsI OTACIBHBIX KIIACCOB OPraHWYECKHX COCAMHCHUI: (EHOJIOB,
peaKHI/Iﬁ anbACTUIOB, Kpaxmala, chyCHoﬁ KHCJIOTBI, aMUHOKHCIIOT U JIp.
Jlenarypanus OSJIKOB IPU HATPEBAHHH, IBETHBIC PEAKITUN OCITKOB.
CocraBiieHHe KaueCTBEHHBIX pEaKIuil OOHApYKEHHUS OPraHMYECKUX COCTUHEHHM
OTJICJIBHBIX KJIACCOB.
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (co/iep:KaHue MPUKJIATHOTIO MOTYJIsl) 14
Pasnen 8. Xumus B ObITY M IPOU3BOJICTBEHHOM JIESTEIBHOCTH YEIOBEKa 2
Tema 8.1. Xumus B ObiTy u | OCHOBHOE COJEp)KAHUE 2 OK 01
IIPOM3BOJICTBEHHON JeATeNbHOCTH | TeopeTnueckoe o0yueHue 2 OK 02
YyeJIOBEKa DKojoruveckas 0€30MacHOCTh IOCICACTBHI OBITOBOM W MPOU3BOJICTBEHHOM 2 OK 04
NEATEILHOCTH YEJIOBEKA, CBSI3aHHas ¢ MepepaboTKON BEIIECTB. OK 07
Paznen 9.1. MccnenoBanue U XUMHUYECKUH aHaIU3 00BEKTOB OHOChEpEI 12
Tema 9.1.1. OcHoBbI | OCHOBHOE COJIep)KaHNE 2 OK 01
nabopatopHoit MIPAKTHKU B | Teopernueckoe oOydeHue 2
npo(eCCHOHATBHBIX Ta00OpaTopusax | JlaboparopHas IocyJa W XMMHUUYECKHE peakTuBbl. OCHOBHBIE J1a0OPAaTOPHBIE 2
omneparuu. JlaboparopHoe o6opynoBanue. TexHuka 0€30MaCHOCTH U MpaBuiia padoOThI
(moBeneHus1) B 1aOOPATOPHH.
Tema 9.1.2. Xumunueckuii ananus3 | OCHOBHOE COAEpKaHUE 4 OK 01
P06 BOJIBI Teoperuueckoe 0OyueHHe 2 OK 02
Knaccudukanus nmpoO BOJABI MO BHIYy W HAa3HAYCHUIO, UCXOMAS M3 €€ XUMHUYIECKOTO 2 OK 07

cocCTaBa. OpFaHOHGHTI/I‘-ICCKI/IC CBOMCTBaA (3anax, Mpo3pavyHOCThb, NBETHOCTD,
MYTHOCTI)) BOABI. KucnaotrHocts u ICJI0OYHOCTh BOJbBI. pH Cp€apl U MCETOABI €€
OIIPCACIICHUS. KectkocTh BOABI U MCTOAbBI €€ OIPCACIICHUS. CYH_IHOCTB METOJa
TUTPOBAHUA.

Buasl :KeCTKOCTH BOOBI (BpeMeHHEUI )41 HOCTOSIHHaSI). KecTkocTh BOJbI KaK IMPUYHNHA
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BBINAJICHUs OCAJKOB MM 00pa30BaHUs COJEOTIIOKEHUH, NUMEIOIINUX MECTO B OBITY U
Ha IIPOU3BOCTBE.

CoctaB conel, BBI3BIBAIOIIMX JKECTKOCTh BOJBL. XHMHUYECKHE IPOLECCHI,
YCTpaHAIOIUE  KECTKOCTb  BOJBL. YpaBHEHMS ~ XUMHUYECKUX  PEaKLMi,
WUIIOCTPUPYIOLIMX  IIPOLIECCHI, IMPOUCXOASINME IPU YCTPAaHEHHM KECTKOCTH.
VYcrpaneHne BpEMEHHOW IKECTKOCTH OBITOBBIMH M XUMHUYECKUMH CIIOCOOaMHU.
CriocoObl ycTpaHeHUs! IOCTOSIHHOM KECTKOCTH.

IIpakTnyeckue 3aHATHSA 2

IIpakTuyeckass padora Ne20. « OnpeneneHue XKECTKOCTH BOJBI M CIIOCOOBI €€ 2

YCTpaHEHUS.
Tema 9.1.3. XuMuueckui OCHOBHOE COJIepKaHhe 2 OK 01
KOHTpPOJIb ~ KauecTBa IMPOAYKTOB | Teopernyeckoe o0yueHne 2 OK 02
MMUTaHUSA KauecTBeHHBI ~ XHMHYECKMH  COCTaB  MPOAYKTOB  NWTaHWs.  Belnecrsa, 2 OK 07

banbcupuIUpyommue NpoAYKTh MUTAHHS, U BEIIECTBA, 3arps3HSIONINE MPOTYKTHI

nuTanus. Onpenenenue 3arpsa3HsMoNMX XUMIUECKUX BEIIECTB B IPOIYKTaX MUTAHUS,

OmpejefiecHue BEIIeCTB, HE 3asABJICHHBIX B COCTaBe MPOAYKTOB MHUTAHUS.

Oprannyeckne ¥ HEOPraHWYECKHE BEIIECTBA, BXOMSIINE B COCTaB MPOAYKTOB

MUTaHUSL.
Tema 9.1.4. Xumuyeckuii ananu3 | OCHOBHOE COJEp>KaHUE 2 OK 01
npo0 MOYBEI Teoperndeckoe o0ydeHue 2 OK 02

Knaccudukanus moyB mo BUAY M HA3HAYCHHIO, UCXOMS W3 XMMHYECKOTO COCTaBa. 2 OK 07

Wnentudukanuss npoObl MOYBBI IO €€ XUMHUYECKOMY COCTaBy, OIMCaHUE

BO3MOKHOCTEH €€ PUMEHEHUS.

TpeGoBaHus K KauecTBY MOYBBI pa3IMYHOrO HazHaueHus. OmnucaHue ocoOeHHOCTEH

WCTIOJIH30BAaHUS MTOYB B 3aBUCHMOCTH OT THIIOB, CIIOCOOBI YITYYIICHHUS KauecTBa TOYB

B 3aBUCUMOCTH OT Ha3HAYEHUS.

OO6nacTH  HMCMONB30BaHUSI  OPraHUYECKUX  yAOOpeHMH B  3aBUCHUMOCTH  OT

KayecTBEHHOro cocraBa. OnucaHue OpraHMYecKuX ynoOpeHHH M MX MpHUMEHEHHE B

3aBHCHUMOCTH OT COCTaBa MOYBHI M €€ Pa3HOBUIHOCTH.
Tema 9.1.5. UccnenoBanue OCHOBHOE coJIep>KaHNe 2 OK 01
00BEKTOB OHOCHEPDI Teopernueckoe o0ydyeHue 2 OK 02

XUMHUYECKUI COCTaB KOMIIOHEHTOB Ouochepsl: 3eMHON KOPBI, THAPOChEpHI, 2 OK 04

aTMocdepsl 1 OPTaHUYECKOTO BEIECTBA OK 07
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KouncyabTanuu 2
[IpomMexyTouHas aTTecTanys 1o JUCHUIUIMHE (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 Hanmuyus ydyeOHOW mabopaTopuu
ka0.Nel6/16a.

OcHallleHHOCTD:

1) HOYTOYK, KOMIbIOTEpP, MYJbTUMEAUNHBIA MPOEKTOp, IKPaH, CTOJN KOMIIbIOTEPHBIH,
npuHTEp Ja3epHbli, MOV, rpadonpoekTop, XuUMHUYECKas MHUKporadbopaTopus, TUGPOBOM
KOJUIEKIIMM, HAOOpbl pEaKkTHBOB, XUMHUYECKas IOCYy[a, JIEMOHCTpPAllMOHHbBIN

XUMUH,

MHUKPOCKOII,

XUMHYECKUN CTOJI, KA(bl, CTEHIbI, AUCTUILIATOP U APYroe 000pyI0BaHHE.

1. 3aKOHbBI ¥ MOHATHUS XUMHH. 16. MeTtamibl.

2. Jluccormarusi. 17. KucioTtHble 10XIH.

3. Yruepon. 18. Biusuue 3TaHoia.

4. Azot 19. AKOroJs.

5. A3oTHas KucioTa 20. YKcycHast KUCIIOTa.

6. IIpon3BOJICTBO aMMHaKa 21. Ilonumepsl.

7. AmOMUHUI. 22. ®epMeHTHI.

8. XKeneso. 23. BuramMuHsbI.

9. Kak npuMupHUTh METAILTypPrHIO C IPUPOION? 24. T'opMOHBI.

10. Couprtsl, heHoIBI 25. Bona.

11. Anpneruanl, KETOHEI. 26. Ilonmumepsl U BOJIOKHA

12. KapOoHOBBIE KUCIIOTHI. 27. YKcycHas KUcaoTa

13. Vrunesonsl. 28. XUMUS [MULLIA.

14. Amunokucnotsl. benku. 29. Yto Mbl nbeM? (XUMUSL HAITUTKOB)

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

1. Ctpoenue atomos

2. TUIbl XUMHUECKHUX CBSI3€il.

3. Tlepuoauueckuii 3aKOH U CTPOEHHE aTOMA.

4. 3aK0oHbBI XUMHHN.

5. Oxcupl HEeMETalIOB M METANIOB.

6. KucnoTsl, knaccudHKaius, TUCCOLUAIUSL.

7. CBoiicTBa OCHOBAHHIA.

8. Coenmunenns yrneposa. M3BecTHAKOBEIE TIOPOIbI, 3HAUECHHE.

9. T'umc.

10. Oxcun xkpemuns. Crekio.

11. MeramsL.

12. Meransl, pacpocTpaneHue, NOMydeHHE, CBOHCTBA.

13. Vraepon, annorponus.

14. Vronsnas kucnora.

15. Cmecn BemecTs.

16. Ankansbl, roMonorudeckuii psj, CBONCTBA, IPUMEHEHHE.

17. Drunen — nenpenensHbI yriuesonopon, crpoenue. CBOMCTBA.

18. MMonusTunen u Apyrue NIacTHKHU.

19. Auernnen u ero cBO¥CTBA.

2) 2JIEKTPOHHBIC PECYPChI AUCIUILTHHBI
[IpeseHTanuu:
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20. TIpupomHbie HCTOUHUKH YTIIEBOOPOIOB.

21. Vrons. HedTs 1 ee cpoiicTsa.

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

23. KapOOHOBBIE KHCIOTHI, 0COOEHHOCTH CBONCTB, JUCCOLUALIHS.
24. Mbina u 1eTepreHTsl.

25. Dupsl, monyyeHue, HEKOTOPbIE CBOICTBA.

26. JKupsbl, cTpoeHue, cBOKCTBa

27. CtpyKTypsl GENKOB.

28. Kpaxman.

29. Llemmonosa.

30. Vrueponsl. I'moko3a. ®pykrosa. CTpYKTYphl GEJIKOB.

31. Mynerumenuitaas oOydatomas nmporpamm «1C: Peneturtop. Xumusy,
Y4eOHbIe TaOIUIIBI

1.KommiekT tabsmi «OpraHnuecKue BEIecTBay.

2. KommuiekT TabuiuIl 1o HEOpraHu4ecKon XUMUH.

3. Kommekr Tabnun « X¥MHS B CEIILCKOM XO3SUCTBE

PEKOMEHAYEMAS JIUTEPATYPA

OCHOBHBbIE HCTOYHHKH

1. Xumus: yuebuuk mis CI1O / FO. A. Jle6enes, I'. H. ®anees, A. M. Tony6es, B. H. [llanosai;
nox oomr. pex. I'. H. @aneeBa. — 2-e usg., mepepad. u qom. — M. : U3garensctBo FOpaiit, 2021.
— 427 c¢. — Pexum pocrymna: https://www.biblio-online.ru/book/AB861C8C-4E44-4DA4-
A2B6-47170C3740DB

JlonoTHUTeIbHbIE UCTOYHUKH:

1.I'munka, H. JI. 3agaun u ynpaxkHeHus no oomei xumun: yueb.-mpakt. nocodue ans CIIO / H.
JI. T'nunka; mox pen. B. A. TlonkoBa, A. B. babkoBa. — 14-e uza. — M.: UznatensctBo FOpaiit,
2020. — 236 c. — (IIpodeccronansnoe odpazosanue). — ISBN 978-5-9916-6390-8.
2.0neiinukoB, H. H. Xumust. Anroput™sl pemeHus 3a1a4 u TecThl: yueonoe nocooue aist CI1O /
H. H. Oneiiaukos, I'. I1. MypaBbeBa. — 3-e u3a., uctp. u gon. — M. : M3narensctBo FOpaiir,
2020. — 249 c. — (ITpodeccnonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
https://www.biblio-online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

3.Cmapsirul, C. H. Heoprannueckast xumust. [Ipaktukym: yue6.-npakt. nocodue ans CI1O / C.
H. Cmapeirun, H. JI. barnasen, U. B. daiinakoBa. — M. : U3natensctBo KOpaiit, 2020. — 414
c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03577-3.
https://www.biblio-online.ru/book/DA158284-5FE7-4917-941A-208F04251BDE

4. Tynukus, E. YI. Xumus B cenbckoM xozsiictse: yueobnoe nocobue aist CIIO / E. . Tynuku.
— 2-¢ w31, ucnp. u jgon. — M.: U3marensctBo KOpaiit, 2021. — 184 ¢. — (TIpodeccronanbroe
obpaszopanue). — ISBN 978-5-534-04160-6.
https://www.biblio-online.ru/book/17F100A8-2C41-4920-875C-1BB44A9AAF8D

5.JIeBunkuit, M.M. Jlo6po moxanoBaTh B XUMHIO!. [DNEKTPOHHBIN pecypc] — DNEeKTpOoH. JaH.
— M. : WMsparensctBo "JlaGopatopusi 3Hamwmit", 2019. — 199 c¢. — Pexum npocryma:
http://e.lanbook.com/book/50532
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3.2 MHudpopmanuoHHbie u uupoBbIE TEXHOJOrMH (MPOrpaMMHoOe oOecrneyeHue,
cOBpeMeHHbIe NpodeccHOHANbHBIEe 0a3bl JAaHHBIX M HMHGOPMALMOHHBIC CIPaBOYHbIEC
cHCTeMbl)

VY4yebHas IUCUMIUIMHA TPEeIyCMaTpPUBAaeT OCBOCHHE HH()OPMAIMOHHBIX U IH(PPOBBIX
TexHoslorui. Peanuzanus nu@poBbIX TEXHOJIOTUI B 00pa30BaTEIbHOM MPOCTPAHCTBE SIBJISETCS
OMHOW W3  BaXHEWmMX 1eneil  oOpa3oBaHus, Jaromeid  BO3MOXKHOCTh  pPa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa O0ydYaroIuxcs Kak OyAylIUMX BBICOKOKBAIM(HUIHMPOBAHHBIX
CIIELUAJIUCTOB.

[MudpoBble TEXHOIOIMH HPEAYCMATPUBAIOT Pa3sBUTHE HABBIKOB 3(P(PEKTUBHOIO pelieHUs
3agad  MpOo(ECCUOHATIBHOIO, COIMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3NUYHbIX BHUJOB KOMMYHUKALMOHHBIX TEeXHONOIMH. OcBoeHHe LU(POBBIX TEXHOJOIMH B
paMKax MaHHOM JMCHUIUIMHBI OPUEHTHPOBAHO HA CIIOCOOHOCTH 0O€30MacHO M HaJUICKALIIM
0o0pa3oM nojy4arb JOCTYII, YIIPaBIATh, HHTETPUPOBATh, 0OMEHUBATHCS, OLIECHUBATh U CO3/1aBaTh
MHPOPMALMIO C TOMOIIBI0 IH(POBBIX YCTPOWCTB M CETEBBIX TeXHOJIOTHH. DopMHpOBaHUE
1U(GpPOBOH KOMIETEHTHOCTH IpEAronaraeT padoTy ¢ JaHHBIMH, BJIAJICHUE UHCTPYMEHTaMH IS
KOMMYHHKAIUH.

3.2.1 DJ1eKTPOHHO-0U0INOTEeYHASI CHCTEMBI M 0a3bl JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas anekTpoHHas OMOIHMOTEKA)

2. DnekTpoHHO-OMONMOTeUHass cucteMa usnarenbcTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKazaHUE YCIYT MO MPEJOCTaBICHHUIO AOCTYyIMa K ANEKTPOHHBIM u3nanusm OO0
«M3natenscTBO Jlanb» ot 03.04.2023 Ne 1)

3. DnexTpoHHO-OMOMHOTEYHAss cHcTeMa u3aarenscTBa «Jlamby (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHE YCIYT IO MPEIOCTaBICHUIO JOCTYyMa K 3JIEKTPOHHBIM u3aanusim OO0
«M3narenbcTBO Jlanb» ot 06.04.2023 Ne 2)

4. ba3za naHHBIX ANIEKTPOHHBIX MHPopMannoHHbIX pecypcoB @TBHY ITHCXbB (norosop
Mo OOECHEeUeHHUI0 JIOCTyna K 3JeKTpOoHHBIM HH(popmanuoHHbIM pecypcam OI'BHY ITHCXb
yepe3 TepmuHai yaanennoro gocryna (TY I ®I'BHY HHCXB) ot 07.04.2023 Ne 6/H)

5.  DrektpoHHO-OMOmuoTeyHass  cuctema  «AgriLiby ®I'BOY BO PIrA3Y
(http://ebs.rgazu.ru/) (momoaHUTENBHOE COTTIAIIEHHE HA MpeaocTaBieHue gocrymna ot 13.04.2023
Ne 6/ x JIunensnonHomMy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubnmoreuHas cucrema «HanumonaneHel MG poBOIl pecypc «PykoHT»:
Komneknuu «bazoBsiii MaccuB» u «Komoc-c. Cenbckoe xo3stictBoy (https://rucont.ru/) (morosop
Ha OKa3aHue yCIyr 1o npenocTtaBieHuto qoctymna oT 04.04.2023 Ne 2702/6m22)

7. 000 «AnexTponHoe u3aTenbctBo FOPAWTY (https://urait.ru/) (ToroBop Ha okazaHue
YCIIYT MO TPEAOCTaBIECHUIO JOCTyMa K oOpaszoBatenbHOU miatrdpopme OOO «DneKTpoHHOE
u3natenbctBo FOPAWTY ot 06.04.2023 Ne 6)

8. DnekrpoHHo-OMOIMOTeuHast cuctema «BepHamckui»  (https://vernadsky-lib.ru)
(moroBop Ha O6e3BO3ME3THOE UCTIONB30BaHKE pon3BeaeHui oT 26.03.2020 Ne 14/20/25)

9. baza nmannbix HOB «HanwmonanbHas snmexktpoHHas OuOimoreka» (https://rusneb.ru/)
(orosop o nmonkiroueHun k HOb u npenocrasinennn nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDOB/4712)

10. Cornamenue o COTPYJIHHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-UH(POPMAIMOHHBIX U
COLIMOKYIBTYPHBIX YCIYT TMOJh30BATENSIM YHHMBEPCUTETa W3 4YHCIA HWHBAIUIOB MO 3PEHUIO,
CIIa0OBUISIINX, WHBAIHIOB JPYTHX KAaTErOpHH C OTpaHWYEHHBIM JOCTYIIOM K HH(OpMAIHH,
JUI, UMEIONINX TPYAHOCTH ¢ uTeHueM MiockonedaTHoro tekcta TOI'BYK «TamGoBckas
obnacTHas YHUBEpCaTbHas Hay4JHas oubmmoTeKa UM. A.C. [Tymxunray
(https://www.tambovlib.ru) (cornamenue o corpyauudectse ot 16.09.2021 Ne 6/H)
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3.2.2. UudpopManmoHHbIE CIPABOYHbIE CHCTEMBI
1. CnopaBounass mnpasoBasg cucremMa KoHcynbrantllnoc (moroBop mnocTaBku H
conpoBoXxAeHUS dK3eMIUIsIpoB cucteM KoncymnprantlImtoc ot 03.02.2023 Ne 11481 /13900/3C)
2. DnexTpoHHBIM nepuoauueckuid cnpaBoyHuk «Cucrema I'APAHT» (moroBop Ha
YCIAYTH IO COMPOBOKACHHIO OT 22.12.2022 Ne 194-01/2023)

3.2.3. CoBpeMeHHbIe TPpodeccuoHAIbHBIE 0a3bI JAHHBIX

1. ba3a naHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (morosop ot 11.07.2022 Ne 530/2022)

2. ba3a nannbix Hayunoi snextponnoii 6mbmamorexku eLIBRARY.RU — poccuiickuii
MH(OPMALIMOHHO-aHAIUTUYECKUIT TOpTall B 00JacTH HAyKd, TEXHOJOTMM, MEIUIUHBI U
obpasosanus - https://elibrary.ru/

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. Ortkpeiteie ganHble  @DenepanbHON  CyXObl TOCYIAPCTBEHHOM CTAaTUCTUKH -
https://rosstat.gov.ru/opendata

3.2.4. JIulleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MpPorpaMMHoe odecrniedyeHue, B TOM
YyHCJle 0Te4eCTBEHHOT0 MPOU3BOACTBA

Ne | HaumenoBanue | Pazpabortumk [10 HoctynHocTb Ccpuika Ha PexBusuThl
(npaBooOitamatens) |  (IMIIEH3WOHHOE, Enunsiii peectp | moarBepika
CBOOOJTHO pOCCUICKHX IOIIETO
pacmpocTpaHsieMoe) | mporpamm s JOKYMEHTA
OBM u B/ (pu (pu
HaJIUYIHH) HaJINYHH)
1 Microsoft Microsoft JInnensnonHoe - JInnensus
Windows, Corporation oT
Office 04.06.2015
Professional No 65291651
CpOK
NEWCTBUA:
0eccpovHO

2 | AntuBupycnoe | AO «Jlaboparopus JIuuensuonnoe | https:/reestr.digit | Cyonuuensu

IPOrPaMMHOE Kacmepckoro» al.gov.ru/reestr/3 OHHBIN
obecrieyeHne (Poccus) 66574/?sphrase_i | morosop ¢
Kaspersky d=415165 000

Endpoint «Codrekcy
Security mist oT

Ou3Heca 06.07.2022

Ne 6/, cpoxk

JICUCTBUSL: C

22.11.2022
o

22.11.2023

3 MoitOduc OO0 «Hogsie JIueH3nOoHHOE https://reestr.digit | Konrpakr ¢

CraHgapTHBIH - oOJIauHbIe al.gov.ru/reestr/3 000

OducHbrit maket TEXHOJIOTHI 01631/?sphrase_i | «Pyouxom»

JUTsE pabOTHI C (Poccus) d=2698444 oT
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N AWM E

JTIOKyMEHTaMU 24.04.2019
Y IIOYTOH Ne
(myoffice.ru) 0364100000
819000012
CpOK
NEUCTBUA:
OecCpovYHO
4 | IIporpammHas AO JIMIeH3nOHHOE https://reestr.digit | JInnensnonn
cucremMa JuIst «AHTHILTATUAT» al.gov.ru/reestr/3 | b1t nOoroBop
OOHapyKCHHUSI (Poccus) 03350/?sphrase_i c AO
TEKCTOBBIX d=2698186 «AHTHIUIATU
3alMCTBOBaHUM aT» ot
B yUEOHBIX U 17.04.2023
HAaYYHBIX No 6627,
paborax CpOK
«AHTHUILIarUaT NEUCTBUS: C
BY3» 17.04.2023
(https://docs.anti 1o
plagiaus.ru) 16.04.2024
5 | Acrobat Reader | Adobe Systems CBobonHO - -
- IPOCMOTP pacrpocTpaHsiemMoe
JTOKYMEHTOB
PDF, DjvU
6 Foxit Reader Foxit Corporation CBoboano - -
- IPOCMOTP pacrpocTpaHsiemMoe
JTOKYMEHTOB
PDF, DjvU
3.2.5. Pecypchbl nHGOPMALHOHHO-TEIeKOMMYHUKANIMOHHOH ceTn « AHTepHET»
CDTOwiki: 6a3a 3Hanuit no mudposoii Tpanchopmarun https://cdto.wiki/
3.2.6. llnppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Npolecce
LMS-mnardopma Moodle
BuptyanbsHas nocka Mupo: miro.com
Bupryansnas nocka SBoard https://sboard.online
Bupryanbsnas nocka Padlet: https://ru.padlet.com
O6naunsle cepBuchl: Anaexc./luck, O6mako Mail.ru
Cepsucel onpocoB: Sugexc @opmer, MyQuiz
Cepsucel Buneocsssu: SHaekc teinemoct, Webinar.ru
CepBuc  coBMeCTHOM paboTBl Hajg mpoekramMu Uit  HeOompummx  rpynn  Trello

http://www.trello.com

3.2.7. llndppoBbie TEXHOJIOTHH, IPUMeHsIeMble NPU W3YYeHUH TUCHHITHHBI

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

2.

bonbpimue ganubie

WuauBuayanbHble 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 JUCIHUIIJINHBI

KonTponb u oneHka pe3ynbTaToB OOY4YeHMsI OCYIIECTBISIETCS IpernojiaBaTelieM B
MPOILIECCE MPOBEICHUS MPAKTHUECKUX 3aHITHIA U JTaOOPAaTOPHBIX PabOT, TECTUPOBAHHUS, a TAKKE
BBITIOJTHEHUST  OOYYalOIIMMUCA  WHAMBUIYAJIbHBIX  3aJaHUi, TMPOEKTOB, HCCIECIOBAHUIA.
Pesynbratel OOy4YeHHS OMNpENeNsioT, YTO OOydJarommecs MJODKHBI 3HATh, IOHUMATh U
JI€MOHCTPHUPOBATh 110 3aBEPILICHUN U3YUYEHUS AUCIUILTHHBIL.

st hopMupoBaHwsi, KOHTPOJISI U OLEHKU PE3yIbTaTOB OCBOCHUS YUCOHOM TUCIUTLINHBI
UCIIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUATUH, IPEICTABIISIONIAas COO0M KOMIUIEKC Y4eOHbIX
MEPOIPHUATHIA, COTIACOBAHHBIX C pe3yibTaraMu OOydeHus U CHOPMYIHUPOBAHHBIX C YYETOM
OI'OC COO (mpeametHbie pe3yabTaThl o guciuimuae) u I'OC CIIO.

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

CTPOCHUSA BEIIECTBA 0a30BbIE MOHATHA H
3aKOHbI XUMHWH

11 CrpoeHue aToMOB Cocranars xumuueckue | 1. Tect «CtpoeHue OK 01
XUMHUYECKHUX (bOopMyJIbl COEIMHEHUN B | aTOMOB XUMHUYECKUX
9JIEMEHTOB M MPUPOJA | COOTBETCTBUH CO AIIEMEHTOB U MPUPOAA
XUMUYECKON CBSI3U CTENEHbIO OKUCIICHHS XUMHUYECKOUN CBS3U.

XUMHUYECKUX DJIEMEHTOB, | 2. 3aja4yu Ha

WCXOJISl N3 BAICHTHOCTH U | COCTABIICHUE
AJIEKTPOOTPHIIATEIILHOCTH | XUMUYECKUX (HopMyI
JIBYXaTOMHBIX
COCJIMHEHUH (OKCHJIOB,
Cynb(hUIO0B, THAPUIOB U

T.IL.).

1.2 Ilepnonnueckuit XapakTeprus3oBaTh IIpakTuko- OK 01
3aKkoH M Tabmuna J[.M. | XuMudeckue 3JIeMEHThl B | OPUEHTUPOBaHHbIE OK 02
Menneneesa COOTBETCTBUH C UX TEOPETUYECKHE 3a/1aHUS

MIOJIO)KEHHUEM B Ha XapaKTepHU3al1io

nepnozmqecxoﬁ CHUCTEMCE XUMHUYCCKUX DJICMCHTOB:
XUMHUYECKUX dJIEMEHTOB | «Meramnmnyeckue /

J.N. Menneneena HEMETAJNIMYECKUE
CBOICTBA,
AIEKTPOOTPHUIIATEHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHWYCCKHUX DJIECMCHTOB
B COOTBETCTBHUE C UX
DJIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
J.. MenaeneeBay.

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

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

peaKuuid:

— COCOUHCHUS,
3aMEIICHHS, Pa3JIOKEHUS,
oOMeHa U peakiuii ¢
Y4aCTHEM KOMILJIEKCHBIX
coeIlMHEeHU! (Ha mpuMepe
TUAPOKCOKOMILICKCOB
QTIOMUHUS U [IUHKA);

— OKHCJIUTEIbHO-
BOCCTaHOBUTEIIHLHBIX
peakuuii ¢
HCIIOJIL30BAHUEM METOJIa
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 TIPOJTYKTA
pEeaKIMK COCTUHECHUS OT
TEOPETHUECKHI
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBESHHBIX
XapaKTEePUCTHUK
HCXOJHBIX BEILIECTB U
MPOJIYKTOB PEaKIIUH;
Macchl (00beM,
KOJIMUECTBO BEILECTBA)
MPOJIYKTa PeaKkluu, eCiIu
OJIHO M3 BEIISCTB JaHO B
BHJIE PacTBOpa C
OIIPENETIEHHON MAaCCOBOM
JI0JIEW PACTBOPEHHOTO
BCIIECTBA.

2.2

DNEeKTPOTUTHYECKAS
IUCCOLMAINS U
WOHHBIA 0OMEH

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

1. 3aganus Ha
COCTaBJICHHUE
MOJIEKYJIIPHBIX U
MOHHBIX PEaKLIn ¢
y4acCTHUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHI U
COJIEN, MOHHBIX PEAKLINI
TUJIPOJIN3a COJIEH,
YCTaHOBJICHUE
H3MEHEHMS KHCIOTHOCTH
Cpenpl.

OK 01

32




2. [Ipaktrueckas padota
«Peakuuy 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 «Homenkarypa
Y Ha3BaHUE
HEOPraHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUYECKOH (OopMYIIBI
WJIU COCTaBJICHHE
XUMHUYECKOH (OopMYIIBI
UCXO/Isl U3 HAa3BaHUS
BElIEeCTBa 110
MEKTYHApOAHON WU
TpUBHUAIBLHOU
HOMEHKJIAType».

2. 3aj1auu Ha pacuer
MaccoBOM J0JH (Macchl)
XUMHYECKOTO 3JIEMEHTa
(coenuHeHus) B
MOJIEeKYyJe (CMECH).

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

4. TlpakTHaeckue
3a/1aHMsl Ha OTIpEEIICHHE
XUMUYECKON aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTHU
BUJa XUMHUYECKOU CBSI3H
Y TUIA KPUCTAJUITMYECKOU
PEIIeTKH.

OK 01

3.3

IIpousBoacTeo
HEOPraHUYECKUX
BEUIECTB. 3HAUEHUE U
IIPUMEHEHUE B OBITY U
Ha MPOU3BOJICTBE

OO00CHOBBIBATH 3HAYEHHE
U IpUMEHEHNE
HEOPraHUYECKHUX
BEIIECTB B OBITOBOH U
MIPOU3BOCTBEHHOMN
JIeATEIILHOCTH YeJIoBEKa
uX (PU3UKO-XUMUIECKIMHU
CBOMCTBaMH

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
OpPraHu4YecKux

Hccaenosarb cTrpoenue
U CBOMCTBA
OpPraHMYecKHUX BellecTB

Tecr «CTpoenne n
CBOlicTBa
OpPraHM4YecKHuX
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BeIIECTB

BCIIECTB»

4.1

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKHUX
BEILIECTB

Knaccugunuponartsb
OpraHMYeCcKHe BEUIeCTBa
B COOTBETCTBHUH C UX
CTpOCHHEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHHUI
OpraHUYECKUX
COECIUHEHUHN 10
TPUBHAIIBHON WIH
MEXTYHapOIHOMN
CHCTEMAaTHUYECKOI
HOMEHKJIATypeE.

2. 3agaHus Ha
COCTaBJICHHE MOJIHBIX B
COKpAaIICHHBIX
CTPYKTYPHBIX (hopmyi
OpraHUYECKUX BEIECTB
OTJIEIBHBIX KJIACCOB.

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

OK 01

4.2

CBoiicTBa
OpraHNUYeCKHUX
COEeIMHEHUN

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

1. 3aganus Ha
COCTaBJICHUE YPAaBHEHUMU
XUMUYECKUX PEAKIUH C
y4acTUEM OPraHUYECKUX
BEILECTB HA OCHOBaHUU
UX COCTaBa U CTPOEHUS.
2. 3amaHus Ha
COCTaBJICHUE YPAaBHEHMI
XUMHUYECKUX PEaKIUi,
WJUTIOCTPUPYIOIINX
XMMHUYECKHE CBOICTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
peaKkurii U TeHETUYECKOU
CBSI3M OPraHUYECKUX
BEIIECTB Pa3HbIX
KJIACCOB.

3. Pacuernsble 3aga4yu o
YPaBHEHUSAM PEAKIIHi C
y4acTHUEM OPTaHUYECKUX
BELIECTB.

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
BEII[ECTBA B

OO0OCHOBBIBATH 3HAYCHUE
Y IPUMEHEHUE

[IpakTuxo-
OPUEHTUPOBAHHBIE

OK 01
OK 02
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KUBHEACATCIbHOCTHU
YCJI0BCKa.

OpPTaHMYCCKHUX BEIIECCTB B
OBITOBOI U

3a[JaHus 110 COCTABIICHUIO
XUMUYECKUX PEAKLUH C

ITponsBoacTso n IIPOU3BOJCTBEHHOU y4acTUEM OPTaHUYECKUX
IPUMEHEHNE JIESITEJIBHOCTH YEJIOBEKA | BEILLECTB, UCIIOJIb3yEMbIX
OpPraHMYECKHUX UX (PU3UKO-XUMHUECKUMHU | TSl UX UJIEHTU(UKALUY B
BEIIECTB B CBOIcTBaMH OBITY U
IIPOMBIIITICHHOCTH ITPOMBIIIJICHHOCTH.

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

NPOTeKAHUS
XHMHYECKHX
peakuuit

5.1 Kunernueckue UccnenoBath BIusHUE 1. [TpakTuueckas padora | OK 01
3aKOHOMEPHOCTH KOHIEHTPaLHUH «M3yueHune 3aBUCUMOCTH OK 02
IIPOTEKAHUS pearupyromux BemecTB U | CKOPOCTH XUMUYECKOM
XUMUYECKHUX PEaKLUUl | TeMIlepaTypbl Ha PCakIMu OT KOHLCHTpaluK

CKOPOCTh XUMHUYECKHUX pearupyrommnx BeImecTs 1

peakuuit TEMIIEPaTypbI»
2. ITpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/1aHUS
Ha aHanu3 (PaKToOpoOB,
BIIUSAIOLIUX Ha
MU3MEHEHHE CKOPOCTH
XMMHUYECKON pEeaKlItu.

5.2 Tepmonnnamuueckue | Mccnenosars BiusiHue 1. 3anaun Ha pacyeTsl OK 01
3aKOHOMEPHOCTHU U3MEHEHUs TEIUIOBBIX 3((HEKTOB OK 02
MPOTEKAHUS KOHIEHTPALlMU BEIIECTB, | XMMHYECKUX PEaKIHi U
XUMHUUYECKHUX PEAKIMN. | PEAKIUU CpEAbl U OIpEeCIICHUE TUIIA
PaBHoBecue TEMIIEpaTypbl Ha peaxiuu (1o TemI0BOMY
XMMHUYECKHX PEeakluil | cMelleHne XUMU4ecKoro | addexry: sk30- u

paBHOBeCHUS HJOTEPMUYECKHUE).
2. IIpakTuko-
OpUEHTUPOBAHHBIE
3aJlaHus Ha IPUMEHEHHE
npuHuuna Jle [latense
JUTSL HAXOKICHUSI
HAIpaBJICHUS] 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 Hucnepcusie cucteMbl | Paznmuuath HCTUHHBIE 1. 3amaun Ha OK 01
U (aKTOpbI UX pacTBOPBI, KOJUIOUHBIE IIPUTOTOBJICHUE OK 02
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YCTOWYHBOCTHU pacTBOpPHI U pacTBOpPOB.
rpydoaucnepcHbie 2. IlpakTuko-
CUCTEMbI Ha OCHOBE OpUEHTUPOBAHHBIE
XUMHUYECKOTO pacyeTHbIC 3a/IaHKs Ha
HKCIIEPUMEHTA JUCIIEPCHBIE 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
KayecTBeHHbIe OpPraHu4YecKux
peaxkiumn HEOPraHU4YeCKHX
00HapYy:KeHUs BeIEeCTB C
OPraHMYecKux u HCNO0JIb30BAHNEM
HEOPraHU4YeCcKUX KayeCTBEHHbIX peaKknuii
BellleCTB
7.1 Ob6napyxeHue Hccnenosars 1. IlpakTuueckue OK 01
HEOPTraHUYECKHUX KaueCTBEHHBIC PEAKIIUU 3a/laHMs HA COCTaBJICHUE
KaTHOHOB U aHUOHOB | HEOPTaHUYECKUX YpaBHEHUI peakiuit
BEILIECTB 0OHapyXeHUsI KATUOHOB
I-VI rpynmn u aHHOHOB, B
T.4. B MOJICKYJISIPHOU H
HOHHOM (opMax.
7.2 Ob6napyxeHue Hccnenosathb 1. IIpakTrueckas padora | OK 01
OpraHHYECKUX KaueCTBEHHbIC PEaKLIUU « KauectBeHHbIe
BEIIECTB OT/ICIbHBIX OpTraHUYECKUX peaKkIfy Ha OT/CIIbHBIC
KJIaCCOB C COEIMHEHUH OTJEIbHBIX | KJIAcChl OPraHUYECKUX
HCIIOJIb30BaHUEM KJIaCCOB BEIIIECTBY;
KaueCTBEHHBIX 2. IlpakTnueckue
peakiuit 3a/laHMs Ha COCTaBJICHUE
KaueCTBEHHBIX peaKlnui
OoOHapyXeHUs
OpraHUYECKUX
COEIMHECHU M.
1] I[Ipukjagnoi MoayJib
8 Pasznen 8. OnennBarthb 3ammuTa keiica (c
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 OuenuBats nocnencteus | Keiic (c yaerom o6yaymieit | OK 01
MIPOU3BOACTBEHHOMN OBITOBOM U po¢eCCHOHATBHON OK 02
NeITEIbHOCTH MIPOU3BOJACTBEHHOMN JIEATETLHOCTH ) OK 04
qeJIoBeKa NEITEILHOCTH YelIloBeKa ¢ | Bo3MoKHbBIE TEMBI OK 07
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MO3UIIMH DKOJIOTUYECKON | KEHCOB:

0e3omacHoOCTH 1. [ToTrernnenue kumara
U BBICBOOOK/ICHHE
ra3oBbIX THIPATOB CO JHA
OKeaHa.
2. Byaymue marepuasl
JUTSL aBHA-, MAIIUHO- U
IpuOOPOCTPOECHHUSL.
3. HoBele maTepuansl ajist
COJIHEYHBIX OaTapei.
4. JIekapcTBa Ha OCHOBE
pPacTHTEIHHBIX
MIpernapaToB.

9.1 Paznen 9.1. HNurepnpernposars 3ammTa yyeOHo-

HccnenoBanue u XHMHYecKHe Mpouecchbl | MCCJIeJ0BaTeIbCKOI0

XHMHUYECKM aHAJM3 | U siBJIeHHs B OMocdepe | mpoekTa (¢ y4eToM

00BbeKTOB OMochepnbl Oyayuuei
npo¢eccuoHaTLHOM
JeATeJIbHOCTH)

9.11 | OcHoOBHI BBITTOHATE NOJIHBII 1. Tunossle pacuersi o | OK 01
nabopaTopHOit LUK TEeMaTHKe IKCIEPUMEHTA.
MPAKTHKHU B AKCIIEPUMEHTAIILHOTO 2. 3agaum Ha
npodeccuoHaNbHBIX UCCJICTOBAHMUS C BBIUHCJICHHE CPETHETO
nmabopaTopusax COOJTI0ICHUEM TTPABUII 3HAYCHUS

0e30MmacHOro oopaleHus: | HKCIEPUMEHTAIbHBIX

C BEIIECTBAMHU U JAHHBIX, IOTPEITHOCTH.
J1a00paTOPHBIM

000py1I0BaHEM

9.1.2 | XuMuueckuii aHaIn3 HUccnenosats 1. Tect «CBoOMCTBa " OK 01
po0 BOJIBI XUMHUYECKHUH cOCTaB Mpo0 | COCTaB BOJBD. OK 02

BOJIBI 2. 3aganue OK 07

«XUMHUYECKUNA COCTaB
BO/JIbI, THIT BOJIbI U
CIoCoOBbI ee
IpUMEHEHUs» (C
HCIIOJIb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. ITpakTuko-
OpUEHTHPOBAaHHBIE
TEOpPETUYECKHE 3aJaHUs
Ha COCTaB BOJIbI U
CHOCOOBI BBIPaKEHUS
KOHIIEHTpauui 1
nepecyeT KOHLEHTpaIHii
(c ucomp30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

4. Ilpaktuyeckas pabora
Ha BBIOOP:

« Onpenenenue
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YKECTKOCTH BOJIBI U
CIOCOOEI €€
YCTPaHEHUS .

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

COCTaB MPOJYKTOB
MTUTAHUS.

2. IIpakTuko-
OpUEHTUPOBAHHBIC
3aJlaHus TI0 KyJIMHApHOU
TEMaTHKE.

9.1.4 | XuMu4ecKHUil aHaIN3 Uccnenosars 1. Tect 110 TEMe OK 01

po0 MOYBBI XMUMUYECKHNA COCTaB MPo0 | «XMMHUYECKUN COCTaB OK 02

MOYBBI HEOPraHWYECKUX U OK 07

OpPraHUYECKHUX
yI0OpeHuit».
2. 3ananue
«B3auMocBs3b cocTaBa
TIOYBEI, THII TTIOYBHI K €€
HA3HAYCHHUSI.

9.15 | UccnenoBanue XHUMHUYECKHUH COCTaB Y4ebHo- OK 01
00bekTOB OHochepbl KOMIIOHCHTOB GHOC(epbI: HCCIIEA0BATENIbCKUI OK 02

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

OpPraHn4eCKoOro BEueCTna

ouocdepsl.

Bo3MoXKHBIE TEMBI
MIPOCKTOB:

1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
pPEKOMEH/IallH TIO ee
HCII0JIL30BAaHUIO.

2. UccnegoBanue
pa3pyIIaoIIero
JIEUCTBHS IIPUPOIHOU
BOJIBI HA CTPOUTEITHHBIC
MaTepuabl.

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

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

5. UccnenoBanue
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KadecTBa MUTHEBOM
BOJIBL.

6. UccnenoBanue mpod
BOJOIPOBOAHON BOJIbI HA
MpeIMET YCTPaHCHUS
JKECTKOCTH.

7. YcTpanenue
JKECTKOCTHU BOJIBI B
CENbCKOXO03iCTBEHHOM
JICSTCIIEHOCTH.
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PabGouass mporpamma pa3paboTaHa Ha OCHOBE (heaepaJibHOTO TOCYAapCTBEHHOTO
o0pa3oBaTenpHOr0 cTaHaapTa cpenHero oomero oopazosanus (OI'OC COO), yTBep)ICHHOTO
npukazoM MuHuctepcTBa obpazoBaHusi U Hayku PD ot 17 mas 2012 r. Ne 413; nmpukasza
MunuctepctBa npocsemienuss PO or 12 asrycra 2022 r. Ne 732 «O BHeceHUM U3MEHEHUH B
(benepanbHBIA TOCYAapCTBEHHBIM 00pa30BaTeNbHbIA CTaHIAPT CpeaHero oluiero odopazoBaHus,
YTBEPKICHHBIN MpUKa3oM MuHucTepcTBa oopa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17
Masg 2012 1. Ne413», B COOTBETCTBUU ¢ PexoMeHmanusMu Mo peanu3aldd CPETHEro OOIIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOrpaMMBbl  CPEIHEro
npodeccuoHanbHOro o0pazoBaHus (mMUCbMO JlemapraMeHTa TroCyAapCTBEHHOM IOJIUTUKUA B
chepe cpemHero npodeccHoOHATBHOTO 00pa3oBaHus W MpodeccHoHaTbHOTrO 00ydeHus ot 1
mapra 2023 r. N 05-592).

ABTOp:

Crpykosa C.C., npenogaBarelib . 2

LIEHTpa — KOJUTEeIKa NPUKIATHBIX | , o C.C. CrpykoBa
KBaTUpUKAIHIA :

®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.W. ®uunmnosa

[Iporpamma paccmotpena Ha 3acenanuu [IMK 00111e00pa3oBaTesibHBIX AUCITUTLIMH
npotokos Ne 11 ot «16» utona 2023 r.

IIporpamma paccMOTpeHa Ha 3aceAaHuu Y4eOHO-METOANYECKONH 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.
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