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1. OBILIASI XAPAKTEPMCTUKA PABOYEI NPOTPAMMBI JUCLUINIJIAHBI
00/1.09 XUMUSI

1.1. Leap 1 MeCTO TMCHUIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl

Henu aucrummuasl OO/.09 Xumust:

— ¢GOopMUPOBAaHHE CHUCTEMBl XUMHUYECKMX 3HAHHMA KaK Ba)KHEHIICW COCTABIISIOIICH
€CTECTBCHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOHW JIekKAT KIIOYCBBIC IOHSTHS,
(dbyHIaMeHTalIbHbIC 3aKOHBI U TEOPUU XMMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M IOHUMAaHHE
CYIIIHOCTH JIOCTYITHBIX 000OIIEHU MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIJICHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

— ¢dOopMUPOBAHUE U PA3BUTHE MPEACTABICHUI 0 HAYYHBIX METOJaX IMO3HAHUS BEIIECTB
U XUMHYECKHX PEaKIUi, HEOOXOAMMBIX Il MPUOOPETEHUsT YMEHUI OPUEHTHPOBATHCS B MHPE
BCIIECTB M XHUMHYECKHX SIBJICHUM, HMEIONIUX MECTO B MPUPOJAE, B MPAKTHYECKOH U
MOBCEIHEBHOM JKU3HU;

— Ppa3BUTHE YMEHUH H CIIOCOOOB JEATEIHHOCTH, CBS3aHHBIX C HAOMIOJACHWEM U
OOBSICHCHUEM XUMHUYECKOI'O DKCIIEPUMEHTA, COOIFOACHUEM IMpaBUil 0€30MMacHOr0 OOpaIieHHs ¢
BEIECTBAMHU.

Hucuumnuaa OO/1.09 Xumus BKIIrOYeHA B 0053aTeIbHYIO YaCTh 00IIe00pa30BaTeIbHOTO

[UKJIa 00pa30BaTeIbHON IPOrPAMMBL.

1.2. ILltaHupyeMble pe3yabTaThl OCBOEHHS AMCIHIIAHDI:

Pe3ynbpTaThl OCBOCHHS JUCHUIUIMHBI COOTHOCATCS C IUIAHHPYEMBIMH pe3yJIbTaTaMu
OCBOEHHUS 00pa3oBaTEIbHOM MPOrpaMMBbl, TPEJACTABJICHHBIMH B MATPHUIE KOMIIETCHIIU
BoIyckHUKa (1. 4.3 OIT CITO-II).

B PE3yjabTaTe OCBOCHU AUCHUIIMHBL 06y11a}01um71c51 JOJIDKCH:

Oll(c,oi'l[K YMmerhb 3HaTh Baagerp HaBBIKAaMH

OK 01 |- pacno3HaBaTh 3amgady W/WIH | - aKTyaJbHbIN | -
mpobiemy B | mpodeccCHOHATbHBII u
npodeccHOHATEHOM W/WIM | COUMAIBHBIA ~ KOHTEKCT, B
COIMAIEHOM KOHTEKCTE, | KOTOPOM HIPUXOAUTCS paboTaTh
AQHAIM3UPOBATh W BBIACIATH €€ | M XKUTh
COCTaBHBIE YaCTH - CTpyKTypy IuUlaHa  Juis
- OINpENeNATh J3Tamlbl PELICHHS | PelIeHHA 3a]ad, aITOPUTMEI
3aaud,  COCTAaBNATh  IJIaH | BBITIOJHEHUS pabor B
JeICTBUS, peaau30BbIBaTh | MPO(ECCHOHATBLHON M CMEKHBIX
COCTaBIICHHBIT IuIaH, | obyacTsax
OTIPENETATh HEoOXoANUMBIE | - OCHOBHBIE HCTOYHHUKH
pecypcsl nHpopManmmu u pecypesl IS
- BBMBIATH W S((EKTUBHO | pemIeHHs 3a1ad W/Wim mpodiem
HCKaTh nHpOpMANHUIO, | B MPO(ECCHOHATBPHOM  W/WIN
HEOOXOAMMYIO JUIS pEIICHHS | COLMAIbHOM KOHTEKCTE
3a[a4d W/ UM IPOOIeMbI - METOJIbI paboTsl B
- BIIAJIETH aKTYaJIbHBIMH | IPO(ECCHOHATBHOM M CMEKHBIX
MeTOo1aMu paboTsI B | cdepax
PO eCCHOHATIBHOIN M CMEXKHBIX | - MOPSAOK OIEHKH pPEe3yIbTaTOB
chepax penieHus 3a1a4
- OICHUBAaTh pe3ynbTaT M | NpohecCHOHATLHOM
TIOCJIE/ICTBUS CBOMX JEHCTBUH | JEeATeNbHOCTH
(camocCTOsITEIEHO I c
TIOMOUIBIO0 HACTABHHUKA)

OK 02 |- omnpenenars 3agaud Ui | - HOMEHKJIATYpPY
TIOUCKa nHpopManny, | ”HGOPMAMOHHBIX HCTOYHHKOB,
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IUIAHUPOBATh IPOLIECC IOWCKA, | MPUMEHSIEMbIX B
BBEIOHMpATh HeoOXouMbIe | TIPOodeCCHOHATBHON
UCTOYHHUKH HH(POPMALIIH JEATETbHOCTH
- BBACNATH HanOoJsiee 3HAYMMOE | - MPUEMBI CTPYKTYpPHPOBAHHMS
B TepevHe nHpopManuy, | HHHOpMAIHH
CTPYKTYPHPOBATh TONYYAEMYIO | - ¢dopmar odopmIeHns
nHPOPMALHIO, 0QOpPMIIATE | pe3yIbTaTOB MTOWCKa
Ppe3yNbTaThl TOKCKa nHdopmanuu
- OLCHMBATh INPAKTUYECKYIO
3HAYUMOCTh pe3yiIbTaToB
TIOUCKa
- TIPUMEHSTH cpeacTBa
MH(OPMALMOHHBIX TEXHOJIOTHH
ISt pemeHuns
po(eCCHOHATBHBIX 3a1ad
OK 04 |- opranm3oBbBaTh  pPabOTy | - IICHXOJOTHYECKHE OCHOBHI | -
KOJUIEKTHBA ¥ KOMaH/IbI JEeATENIBHOCTH KOJIJIEKTHBA
- B3aUMO/ICHICTBOBATH c|- MICUXOJIOTHYECKHE
KOJUIETaMH, PYKOBOJCTBOM, | OCOOCHHOCTH JINYHOCTH
KIIMEHTaMH B xoze
po¢eCCHOHATIBHOM
JIeSTEIbHOCTH
OK 07 |- cobuo1aTh HOPMBI | -  TpaBHJa  JKOJOTHYECKOH | -
9KOJIOTHYECKOl 6e30macHOCTH 0€301acCHOCTH TpU  BEACHHUU
- ONpeAessiTh  HampaBlIeHHs | NPO(hEeCCHOHATLHOM
pecypcocOepekeHHss B paMKax | JesITelNbHOCTH
npodeccHoHaIBEHOM - OCHOBHBIE pecypcsl,
JEATETbHOCTH 1O | 3a/eiiCTBOBAaHHBIC B
CHEHaIbHOCTH npodecCHOHANBHOM
- 3(p¢EeKTHBHO JEHCTBOBAaTh B | ACATEIBHOCTH
YpE3BBIYANHBIX CUTYaLUIX - ITyTH obecrieueHus
pecypcocOepexeHus
- mpaBujia NOBCACHUSA
‘Ipe3BLI‘IaI>IIHLIX CUTYyalluAX
I[IK2.5 |- mnpuMeHATh METOAMKM TpU | - LEJW W 33Ja4d  OXpaHbl | -  BBINOJHEHHsS  TpeOOBaHMIl
CTPOUTEJIBCTBE, OKCIUTyaTalluk | OKpYXKarolien cpensl Ha | OXpaHbl OKpYXXarollei cpeabl,
XKEJE3HbIX  JOpOr  COTJIACHO | KEJE3HOJOPOKHOM TPAHCIIOPTE | OXPaHBbI Tpyaa u
TEXHOJIOTUHN BBITIOJIHACMBIX HpOMBIIHHeHHOﬁ 0€30MacHOCTH
pabot pu CTPOUTENHCTBE u
9KCIUTyaTaIMH JKeJIe3HbIX IOPOT

1.3. O6ocHoBanue yacoB BapuatuBHoii yactu OII CITIO-IT

OobocHoBanue
NeNe | JlonmoJHHMTE/IbHbIE 3HAHUS, YMEHMUS, Oo0bem
u/n HABBIKH Ne, HaumMeHOBaHUE TeMbI qaCoB BKJIIOYEHHS B
padoyyio nporpamMmy

1 3HaTh: Tema 2.1. Dusuko- 8 Pacmmpenue u
- CBOWCTBA HEOPTraHMYECKUX | XUMUYECKHE CBOICTBa yIIIyOlIeHHe
COCTUHEHUI HEOPTaHMYECKIX BEIICCTB MTOJITOTOBKH,
VYMeTn: onpeaenseMoit
- aHAITM3UPOBATh MIPUMEHECHHE COJIEpXKAHUEM
HEOpPTaHMYECKUX COCTUHCHUI B paboTe 00s13aTeTFHON YacTH
JKEJIE3HOJOPOKHOTO TpaHCIOpTa
Bnaners HaBbiKamu:
- TIPUMEHEHUs CPEJCTB THUTHEHBI Ha
OCHOBE HEOPraHUYECKUX COEJUHEHUN

2 3HaTh: Tema 8.1. Xumuueckue 8 Pacmmpenne u
- XUMHYECKUE BEIIECTBA U TEXHOJOTHU | TEXHOJOTHH B yray0ieHne
c y4eTOM Oynymielt | moBCeIHEBHOM u MOJITOTOBKH,
npodeccHoHATLHOM e TENbHOCTH npodeccnoHamTbHOM onpeaenseMon
YmMmers: JIeSITEIbHOCTH YEJI0BEKa coJiep>KaHueM
- BECTH MOWCK M aHAIM3UPOBATH KEHCHI 00s13aTeTFHON YacTH
0 MPUMEHEHNH XHMHYCCKHIX BEIICCTB H




TEXHOJIOTMH C yderoM Oynymiei
podeCCHOHANBHOMN NS TEIPHOCTH
BnageTs HaBBIKAMHU:

- IPUMEHEHUS] XUMHUUECKHUX BEIIECTB H
TEXHOJIOTHIT ¢ y4deToM Oymymiei
poeCCHOHAIBHOMN JESITENbHOCTH

2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHbI

2.1. Tpya10eMKOCTb OCBOEHHS M CHUILIUHbBI

N Oo0bem B B 1.4. B popme
HauMeHoBaHMe COCTABHBIX YaCTeH AMCHHUIIIMHBI
yacax NMPAKT. NOATOTOBKHU
YyeOHEble 3aHATHS 68 -

CamocrosiTenpHas pabora

[TpomesxyTouHas arrectanus B GopMe 3a4eTa ¢ OICHKON

Bcero

68




2.2. Conep:xaHue TUCHMILINHBI

Oo0beMm, ak. 4. /

Koabl koMneTeHuuid,

B TOM 4HCJIEe (popmupoBanuio
HaunmenoBaHue pasjeiioB u . .
Tem Copnep:xanne y4eOHOro MaTepHuaJia, IPAKTUYECKUX 3aHATHI B (hopMe NpaKTHYECKO KOTOPBIX
MOAr0TOBKH, crnocoocTByer
aK. 4. 3JIeMeHT MPOrpaMMbl

Paznen 1. TeopeTruyeckue 0OCHOBbI XUMHH 8/-
Tema 1.1. OcHoBHbie | Coaepxxanue 2 OK 01
XMMHYecKHe TOHATHA M | XUMUYEeCKUH 31eMeHT. AToMm. Sapo artoma, H30TONBI. DJIEKTPOHHAS 1
3aKOHBI, CTPOCHHE ATOMOB | 000JIOYKa. DHEPTreTHUECKE YPOBHH, IOAYPOBHH. ATOMHBIE OpOHTaIHy, S-, P-,
XHMHYECKHX 3JIeMECHTOB d- snementbl. OCOOCHHOCTH PACIPENEICHHUs AICKTPOHOB MO OpOHUTAISIM B

aToMax  D3JEMEHTOB  MEpPBBIX  UYETBHIPEX  IMEPUONOB.  DJIEKTPOHHAS

KoH}urypanusi aroMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI.

B ToM umciie npakTHYeCKUX 3aHATHIA 1

[IpakTiueckas paborta Ne 1. OCHOBHBIE KOTMYECTBEHHBIC 3aKOHBI B XUMHH H 1

pacueTsl 0 ypaBHEHUSIM XUMUYECKUX PEaKLUi.

OTHOCHUTENbHBIE aTOMHAs W MOJEKyJsIpHas Macchkl. MolsipHas Macca.

KonmgectBo BemecTBa. MaccoBast oS BemlecTBa. 3aKOH ABOTaipo.

MossipHblii 00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTH Ta3oB. PacueTs! 1o

YpaBHEHUSIM XHUMHMYECKHUX PEAKIHi C HCIOJIb30BAaHMEM MAacCOBOM J0NIH

BelecTBa, 00beMa (HOPMAaJIbHBIEC YCIOBHS) Ta30B, KOJIWYECTBA BELIECTRA.
Tema 1.2. Ilepuonmuecknii | Conep:kanue 2 OK 01, OK 02
3akon u Ilepuoguyeckas | B Tom yncie MpakTHYECKUX 3aHATHIT 2
cHCTEMA xumMu4yeckux | [Ipakrudeckas pabora Ne 2. M3ydeHue nepuoJuuecKux 3aKOHOMEPHOCTEH U 2
3JIEMEHTOB JA.M. | ux B3aUMOCBSI3U CO CTPOCHHEM aTOMOB.
MenneneeBa, ux cBsa3b ¢ | [lepuoauueckas cucrema xuMuueckux snementoB J[. M. Menneneesa. CBsizb
COBpEMEHHOI TEOPHeH | MepHOIMYECKOr0 3aKoHa ©  [IepHOAMYECKOH  CHCTEMbl  XMMHYECKHX
CTPOEHHUsI AaTOMOB JJIEMEHTOB C COBPEMEHHOW TEOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH

W3MEHEHUS! CBOWCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U

CJIOKHBIX BEIECTB IO Tpynmnam U nepuojam Ileproandeckoi CHCTEMBI.

3HaueHune MEPUOJUYCCKOro 3aKOHa U CUCTEMBI XUMHNYCCKHX 3JICMCHTOB ,ZII/I

MeHieneeBa B pa3BUTUU HAYKHU.
Tema 1.3. Ctpoenue | ConepxaHue 2 OK 01
BellecTBa " npupoaa | CtpoeHue BellecTBa. XHMHUYECKas CBS3b. Buabl XHMHUYECKOH CBS3H 1
XUMHYeCKOH CBA3H. | (KOBaJIGHTHAsI HEMOJSIpHAs W TOJSIpHAs, WOHHAsA, MeTaJuIM4yecKasi).




MHoroo0pa3ue BelecTs

MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHYECKOW CBSI3U (OOMCHHBIN W
TIOHOPHO-aKIICITOPHBIH). Bonoponnas CBSI3b. BanenTtHOCTb.
ONeKTpooTpUIATeNhbHOCTh. CTeneHb OKucIeHns. VIOHbI: KaTHOHBI 1 aHUOHBI.

B Tom unciie IPaKTHYECKUX 3aHATHI

[Ipaktuueckas pabora Ne 3. CtpoeHue BemiecTBa M MPUPOIA XUMHUYECKOH
CBSI3H.

JleMoHCTpaIss Mojeiaedl KPUCTAUIMUSCKUX PEIICTOK: WOHHOW (XJIOPHI
HaTpHsl), aTOMHOH (TpaduT 1 anMas), MOJIEKYISApHON (YTIACKHUCIBIH ra3, oxn),
METANTNYECKOl (HaTpuii, Maruui, Menp). Pemenue npaktudyeckux 3agaHui
Ha COCTaBJIIGHHWE JJEKTpOHHO-Tpaduueckux GopMmyn s1emMeHToB 1-4
TIEPHOJIOB.

Tema 1.4. Knaccudpuxanusi,
u HOMEHKJIaTypa
HEOPraHNYecKHUX BellecTB

Conep:xanue

Knaccuduxarms HEOPTraHUYECKUX BELLECTB. Homenknarypa
HEOPraHMYECKHX BEIIECTB (OKCHIbI, T'MOPOKCHIBI, KHCIOTBI, COJIH).
BemectBa MONEKyNIApHOTO M HEMOJEKYJISPHOTO CTPOEHUS. ATrperatrHble
COCTOsIHUMSI BemiecTBa. Kpucrammmueckue W aMopgHBIE BEHIECTBA. 3aKOH
IIOCTOSTHCTBA  COCTaBa BEIIeCTBA. THIBI KPUCTAIUIMYECKUX PELIETOK
(aTomHas, MOJIEKYNIApHAsA, NOHHAs, METAIINUECKast). 3aBUCUMOCTb CBOWCTBA
BENIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH.

B ToM unciie npakTHYeCKUX 3aHATHI

[Ipaktnueckas padora Ne 4. HomeHknaTypa HEOpraHUIECKUX BEILECTB.
Pemenue mnpakTHUeCKWX 3alaHUN 1O KiacCH(UKAIMKA, HOMEHKJIAType W
XAMUYECKUM (OpMyJiaM HEOpPraHMYECKHX BEIIECTB Pa3IMYHBIX KIAcCOB
(yrapsblif Ta3, YIJIEKMCIBIA ra3, aMMHaK, TalleHash W3BeCTb, HerameHas
W3BECTb, MUTHEBAsI COJA U APYIHX): HA3BAaHMA BEILECTB IO MEKAYHAPOIHOM
(MIOTTAK) wim TpuBHAJbHOW HOMEHKJIATYpE M COCTaBICHUE (QOPMYIIBI
XMMHYECKUX BEIIECTB, OMNpEJeNIeHHe MPHUHAUIeKHOCTH K Kiaccy. llounck
nHGOPMALUK 110 HAa3BaHUSAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyIiam.
AnHanmu3 xuMuueckod HWHGOpPMAINH, MONy4aeMOW U3 Pa3HBIX HCTOYHUKOB
(cpencTB MaccoBoii HHGOpMaIyH, ceth IHTEpHET U ipyTHe).

OK 01, OK 02

Tema 1.5. Tunel
XHMHYECKHX peaKknuii

Conep:xanue

N

Xumuyeckas  peaknus. Kiaccudukanuss —XUMHYECKUX — peaknud B
HEOPTraHWYECKONH M OpPraHWYeCKOW XHUMHHU. 3aKOHBI COXPAHCHHS MAacChl
BEIIECTBA, COXPAHEHUS U TMPEBPAIICHUS DSHEPrUU TPU XUMHUUYECKUX
peaknusx.  OKUCIHTENHHO-BOCCTAHOBUTENBHBIE  peakiuu  (ypaBHEHHS
OKHCJICHUSI-BOCCTAHOBJICHHSI,  CTEIIEHb  OKHCJIEHHs, OKUCIUTEIb U

OK 01




BOCCTAHOBUTENb, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAaKIMU B TMPHUPOJE,
MTPOM3BOJCTBEHHBIX MPOIECCaX M KU3IHEACATEIHPHOCTH OPTaHI3MOB).

Tema 1.6. Cxopoctsb | Conep:kanue 2 OK 01,I1K 2.5
XUMHYECKHX peakumii. | CKOpPOCTh peakiiuu, ¢ 3aBUCUMOCTh OT Pa3IMYHBIX (DAaKTOPOB: TPUPOIBI 1
XuMHYeCKOe PABHOBECHE pearupyrommx  BEUISCTB,  KOHIEHTPAIMM  pPEarupyromuxXx  BEIIECTB,

TeMIIepaTypsl U IJIOLIAJN PEaKLIHOHHONW NMOBEepXHOCTU. TermtoBbie 3¢ GeKTs
XMMUYECKUX PEeaKIMi: 3K30- W 3HAOTepMUUeckue peakuuu. OOpaTumble
peakuuu. XuMmuyeckoe paBHOBecue. (DakTopbl, BIUSIOLIME HAa COCTOSHHE
XUMHUYECKOT0 paBHOBeCUs (KOHLEHTpAIUsl pearecHTOB WM IPOIYKTOB
peakiuu, naBieHue, remmneparypa). [lpuanun Jle HlaTense.

B ToM umcie npakTHYeCKUX 3aHATHIA 1
[IpakTuueckas padota Ne 5. BimsiHue pa3nuuHbBIX (aKTOPOB Ha CKOPOCTD 1
XUMUYECKON peaKLyH.

Pemenne npakTUKO-OPHMEHTHUPOBAHHBIX 3aJaHUN Ha aHanu3 (aKTOPOB,
BIUSIONIMX HAa MU3MEHEHHE CKOPOCTH XHMHYECKOM peakiuu. 3aBHCHUMOCTb
CKOPOCTH XMMHUYECKOH peakliu OT MPUCYTCTBHS KaTajlu3aTopa Ha Ipumepe
pa3noxeHus: MEPOKCHUAA BOAOPOAA C IOMOILBIO OUOKCHAA MapraHua u
Karanaspl. Perienue npakTHKO-OpUEHTUPOBAHHBIX 33JaHUIl HAa MPUMEHEHUE
npunnumna Jle-lllatenbe i1 HaXOXAEHUS HANpPaBICHHUS CMEUICHHA
paBHOBECHsS XMMHYECKOM peakuud W aHaidu3 (aKTOpoB, BIMSIOIMIUX HA
CMEICHHE XUMHYECKOTI'0 PABHOBECHS

Tema 1.7. PactBopsl, Teopus | Conep:kanue 4 OK 01, OK 02, OK 04,
3JIEKTPOJIUTHY eCKOI PactBopbl. Bumbl pacTBOpoB MO COAEpKaHHMIO PACTBOPEHHOT'O BEIECTBA. 2 OK 07,TIK 2.5
AWCCONMANMH M HOHHBIA | PactBopumocth. [loHsTHE © jgucmepcHbIX cucteMax. VcTuHHBIE W

o0MeH KOJUIOMIHBIE PAacTBOpPBI. MaccoBas Jois BemiecTBa B pactBope. [lonsTue o

BOJIOpOoAHOM ToKa3zaTene (pH) pacTBopa. DIeKTpOIUTHIECKAs JTUCCOITHAIIHS.
CunbHble W clla0ble 3JICKTPOJIMTHI, HEIICKTPOJIUTHI. Peakiuu HOHHOIO

oOMeHa.
B ToM umciie npakKTHYECKHX 3aHATHI 2
[Ipaxtrueckas padora Ne 6. [IpuroroBieHue pacTBOPOB. 2

[IpuroroBieHue pacTBOPOB 3aJaHHONM MacCOBOM JOJIeH PacTBOPEHHOIO
BEIIECTBa, MPOBEACHHE pPEaKIMii WOHHOTO OOMEHAa, OIpEIeICHHUE CpPEe.bl
pacTBOPOB BEIIECTB C TIOMOIIBIO YHHBEPCATBLHOTO HHAMKATOpa (Kucias,
HEUTpaNbHAs, IIeIoYHas). 3ajJaHus Ha COCTaBIICHWE HWOHHBIX PEaKITHil.
PemieHre npakTHKO-OPUEHTUPOBAHHBIX PACUYCTHBIX 3aJlaHUN HA PACTBOPHI,
HCTIOJIb3yeMble B OBITOBOM U IPOU3BOJICTBEHHOM JICSITETLHOCTH YEIOBEKa.




Pasnes 2. Heopranmyeckasi XuMust

10/-

Tema 2.1. dusuko-
XHMHYeCKHe CBOJiCTBa
HEOPraHNYeCKUX BellecTB

Coaep:xxanue

Mertamnbl. Ilonoxenue MeramnoB B Ileprognueckoil cucteMe XUMHUUYECKUX
aneMeHTOB. (OCOOCHHOCTH CTPOCHHUSI 3JCKTPOHHBIX 000JI0YEK aTOMOB
MetamuioB. OOmue ¢usnyeckue cBoiicTBa MeTayuioB. CIUIaBbl METAJLIOB.
DNEeKTPOXUMHUUYSCKHHA Ps HANPSHKEHUH METallIoB. XUMHUYECKHAE CBOMCTBA
BOKHEHIITNX METAJIOB (HATPHH, KT, KaJIBIHA, MarHUi, aTFOMIHIM, IIHHK,
XpoM, JKeJe30, Medb) W MX coequHeHui. OOume crnocoObl MOTY4YeHUs
MCTaIJIOB. HpI/IMeHeHI/IC METaJIJIOB B 6I)ITy 1 TEXHHUKCE.

Hemeramnel. Ilonoxxkenne HemetraswioB B llepuogmdeckoil  cucreme
xuMHuueckux dnemeHTtoB [|.M. MenaeneeBa M OCOOCHHOCTH CTPOCHHS
aToMOB. PU3MUECKHE CBOWCTBA HEMETAJIOB. AJIOTPONHS HEMETAUIOB (Ha
puMepe KUCIopoza, cepsl, hocdopa u yriepona). XUMAIECKUE CBOMCTBA U
MIPUMEHEHNE BaKHEHIIMX HEMETaJUTOB (TaJIOTEHOB, Cephl, a3oTa, docdopa,
yriepoAa M KPeMHHUs) U UX COSAWHEHHH (OKCHIOB, KHCIOPOICOICPIKAIINX
KHCIIOT, BOAOPOIHBIX coeAuHeHnH). [IpuMeHeHre BaxKHEHIINX HEMETAIIOB
U UX COCOUHEHUH.

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCUICCTB
(OKCUIOB, THAPOKCUIOB, KHUCIOT, cojedl u 1p.). l'eHeTmyeckas CBsI3b
HEOPTaHWYECKUX BEIIECTB, MPHHAUICKAIUX K Pa3IUYHBIM  KIIACCaM.
3aKOHOMEPHOCTH B W3MECHEHHH CBOWMCTB MPOCTHIX BEIIECTB, BOIOPOJIHBIX
COEJIMHEHUI, BBICIIUX OKCHUJIOB U THJPOKCHJIOB.

B ToM unciie npakTHYeCKUX 3aHATHI

[Ipaktnueckass  pabora Ne 7.  ODu3HMKO-XMMHYECKHME  CBOMCTBa
HEOpPraHUYECKUX BEIIECTB.

CocTaBrneHue ypaBHEHH XMMHUYECKHX pEaKUUH C y4acTHeM IMpPOCTHIX U
CJIOKHBIX HEOPraHWYEeCKHUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB
METaJUIOB, HEMETAJUIOB ¥ aM(OTEPHBIX FIEMEHTOB; HEOPTAHNUECKUX KUCIIOT,
OCHOBaHMM W aM(OTEpPHBIX THUAPOKCHAOB; HEOPTraHWYECKHUX COJeH,
XapaKTEepU3YIOIIMX UX CBOMCTBA.

Pacuérel mMacchl BemiecTBa MM 00BbEMA Ta30B MO HM3BECTHOMY KOJHYECTBY
BEIIECTBA, Macce WiIn 00bEMY OJTHOTO U3 YYACTBYIOLIUX B PEAKIMU BEIIECTB,
pacuérsl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIUH, €CIIH
OJIHO W3 BEIIECTB MMEET NpuMecH. PenieHne MpakTHKO-OpUEHTHPOBAHHBIX
3aJaHUil Ha CBOMCTBA, COCTaB, IIOJY4YEHUE U OE€30I1aCHOE MCIIOIb30BAHUE
Ba)XHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M NpodecCHOHAIHHOM

OK 01, OK 02, OK 04,
IK 2.5
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JCATCIIBHOCTH YCJIOBCKA.

Tema 2.2. Unentuduxamus
HEOPraHNYecKUX BellecTB

Coaep:xxanue

B TOM uMciie NpaKTHYeCKUX 3aHATHI

N

[Ipaxtraeckas padora Ne 8. neHTH(UKAIINST HEOPTaHUISCKAX BEIIECTB.
Pemenne sxcriepuMEHTATBHBIX 33]1a4 10 XMMHYSCKUM CBOMCTBaM METAJLJIOB
W HEMETAJJIOB, TI0 PACMO3HABAHUIO W TMOJNYYCHUIO COCIMHEHUI METAJUIOB U
HEMETAIIOB (B3aMMOICHCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCIOT
u menoyeit). neHTudukanus HeOpraHnYeCKUX BEUIECTB C UCTIOIh30BAHUEM
X (PU3MKO-XUMHYECKHX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX PEaKIIHH.
KavecTBeHHbIe peakiuu Ha Ccynb(ar-, kapOOHAT- W XIJIOPHI-aHUOHBI, Ha
KaTHUOHbI METAJIJIOB U KATUOH aMMOHHMHA.

OK 01, OK 02, OK 04

Paznen 3. TeopeTuueckue ocH

OBBbI OpFaHI/I'leCKOﬁ XHUMHH

4/-

Tema 3.1. Knaccuduxanmus,
CTPOeHHe M HOMEHKJIATypa
OPraHUYecKHUX BelIeCTB

Conep:xanue

[Ipeamer oprannveckoil XUMHHU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHHE B
MOJTy"Y€HUH HOBBIX BELIECTB U MATEPUAIOB. T€OpHs CTPOCHUSI OPraHMYECKUX
coequHennit A.M. BytnepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHBIE
(opMynbl OpPraHMYECKUX BELIECTB. | OMONOTHS, H30MEpHs. XUMHYECKas
CBSI3b B OPTraHUYECKUX COCAMHEHUSX: KpaTHbIE CBA3HU, G- U T-CBSI3H.
[pencraBienue o kinaccupUKaIMKM OpraHUYECKUX BemiecTB. HomeHkmatypa
OpPraHUYECKUX COEIUHEHMH (CHCTeMaTH4yecKas) W TPUBHAIbHbIE Ha3BaHUA
BaXHEHIIMX MPEACTAaBUTEICH KIaCCOB OPraHMUECKUX BELECTB.

N

B ToM unciie npakTHYeCKUX 3aHATHI

N

[paktudeckas padora Ne 9. HomeHknaTypa opraHM4ecKuX BEUIECTB.
OsnakoMiieHue ¢ 00pa3laMu OpraHUYecKUX BEIECTB M MaTepruaiaMi Ha UX
OCHOBE, MOJICIUPOBAaHHE MOJIEKYJ] OPraHMYECKUX BEIIECTB, HaONIOJICHUE H
OMHCAaHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHHUI0 OPraHWYECKHUX
BEUIECTB IMpH HarpeBaHuu (TUiaBieHWe, OOYIJIMBaHHE U TOPEHHE).
CocraBineHue TMOJHBIX M COKPAIIEHHBIX  CTPYKTYPHBIX  (opMyIn
OpPraHMYECKUX BEIIECTB OTAEIBHBIX KIACCOB, MCIIONB3YS WX HA3BaHUA IO
CHUCTEMaTHYCCKON W TPUBHAIBHONW HOMEHKJIAType (ITWICH, AaIleTUIICH,
rIUHepuH, QeHon, Gopmanbaeru], yKCyCHas KHUCIOTa, TIULOKH). Pacyers
npocreiiei GopMysbl OpraHNYECKOW MOJIEKYJIbI, UCXOISl U3 3JIEMEHTHOTO
cocrana (B %).

OK 01

Paznen 4. YriaeBoaopoasbl

10/-

Tema 4.1. Yriesogopoasl u
WX NPHUPOHBIC HCTOYHUKH

Conep:xanue

Hpe[[eJ'H:HBIG YIJIIEBOAOPOAbI (aJ'IKaHI:I)I COCTaB U CTPOCHHUC, TOMOJIOTHYCCKUH

OK 01, OK 02, OK 04




11

psaa. MeraH u 3TaH: COCTaB, CTPOCHUE, (PU3NICCKIE M XUMUYECKHE CBONCTBA
(peakuyu 3aMemIeHus] M TOPEHs ), IOJyUeHHEe U IPUMEHEeHHE.

HenpenenbHble yrneBoqopoIs! (AJIKEHbI, aTKaIHEHBI, AJIKIHB). 4
AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH PAl. DTHIEH W MPOIHUIICH:
COCTaB, CTpOeHHE, (QH3MYECKHEe | XHMHYECKHE CBOWCTBa (peakiuu
TUIPUPOBAHMUS, raJoreHUpOBaHuUS, ruapaTanuy, OKHCIEHUS W
MOJIMMEPHU3aLIUH ) IOTy4YEeHHE U IPUMEHECHHUE.
Anxanuensl: Oyramuen-1,3 u MetunOyragueH-1,3, XMMHUYECKOEe CTpOEHHE,
cBOMcTBa (peakuusi TOJMMEpHU3aluHM), TNpUMEHeHwe (A  CHHTe3a
MPUPOAHOTO U CHHTETHYECKOT0 KayyyKa 1 Pe3UHBI).
ANKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psiIl.
AleTHIIeH: COCTaB, XUMHYECKOE CTpOoeHHUe, (u3MYecKue W XHMHYECKHUE
CBOHCTBa (peakUMu THUAPUPOBAHMS, TAJIOTCHUPOBAHMS, TUAPATALUH
TOpeHus1), NMOJIy4YeHUE M MpPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH JIJIsl CBAPKHU M PE3KH METAJIJIOB).
ApoMaTtudeckne yriieBoaopoasl (apeHsl). beH3om u Tomyon: cocTas, 2
CTpoeHue, PU3NIYEeCKUe U XMMUIECKHE CBOWCTBA (PEaKLUK raJIOreHUPOBAHUS
W HUTPOBaHMs), MOTYUCHUE U PUMEHEHHE. TOKCHYHOCTh apeHOB (BIHMSIHUE
OceH30lla Ha OpraHu3M uYeloBeKka). [ eHeTHdeckass CBI3b  MEXKIY
YIII€BOAOPOIAMH, IPUHAUICKAIINMH K Pa3IMYHBIM KIaccaM.
IIpupoaHble HMCTOYHMKM YINIEBOAOPOAOB. IIpUpOAHBIA ra3 M NOIyTHBIE
He(Tsanbie ra3el. Hedrte M €€ mpoucxoxkienue. CrocoObl mepepadoTKu
He(TH: TNEpPETrOHKa, KPEKHUHI (TePMHUUYECKHUH, KATAIUTHYECKHH), MUPOIIU3.
[IponyxTsl nepepaboTkn He()TH, UX NPUMEHEHHE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBII yroib ¥ IPOJIYKTHI €ro nepepaboTKu.
Tema 4.2. ®u3uko- | Conep:xxanue 2 OK 02, OK 04
XMMHYecKHe cBoiicTBa | B TOM YHciIe NpaKTHYECKUX 3aHATHIA 2
YIJ1€BOI0OPO/IOB ITpakTuyeckas pabora Ne 10. CpoiicTBa yrieBomgopoaoB. 2
TpuBuanpHas W MEXIyHapojJHAas HOMCHKIATypa, XMMHYECKHE CBOMCTBA,
CHOoCOOBI TIONy4YeHHsI YTIIeBO0poaoB. [lomyueHne 3TuieHa u u3y4eHne ero
CBOHCTB. MopenupoBaHue MOJEKYJ M XHMHYECKMX HpEBpPAIICHUH
YIIEBOMOPOIOB (HAa TMpHMepe OJTaHa, JSTWIEHA, areTWwieHa W Ap.) H
raJIOTeHONPOU3BOTHBIX
Pazpnen 5. Kuciaoponocoaep:kamue opraHudeckue coeIHHEHHUS 14/-
Tema 5.1. CimpTsl. Penon Copepxanne 2 OK 01, OK 07
[IpenenpHple  OJHOATOMHBIE CHUPTHI (METAHOJI M 3TAaHOJ): CTPOCHHE, 2
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¢u3nUecKkue U XUMHYECKHE CBOMCTBA (PEaKLMU C aKTUBHBIMH METaJIaMH,
rajJoreHoBOJOPOIaMH, FOpPEHHUE), IPUMEHEHHE. BoooOpoaAHbIE CBSA3U MEXAY
MoJIeKyJaMy cnupToB. Pu3nonIornyeckoe ACHCTBUE METAHOJIA U 3TaHOJIA Ha
OpraHH3M YeNlOBEKa.

MHOroaToMHble  CIUPTHl  (ITWICHTJUKOAL ¥ TJIHLEPUH): CTPOCHUE,
¢uspueckue W XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO LICIOYHBIMU
METaljJaMH, KaueCTBEHHas peakiuss Ha MHOTOATOMHBIE  CIIUPTHI).
®dusnonoruyeckoe JAEeWCTBUE Ha OpraHusM 4YenoBeka. llpuMmeHeHMe
[JIMLEPUHA U STUIICHIJIUKOJISL.

®enon. CtpoeHne MOJIEKYIBI, (PU3MUECKHE U XUMUYIECKIE CBOHCTBA (peHOIa.
TokcuuHocTs (eHONa, ero (U3MOIOrHYecKoe MEeHCTBUE HA OpPraHU3M
yenoBeka. [I[pumenenne deHona.

Tema 5.2. Anbaeruanbl. | Coaepxxanme 4 OK 01, OK 02, OK 04
KapGonoBsbie KHCJIOTBI. | Apaeruapl U KeTOHBI ((popManmbAeru, aneTaabAeril, aleToH): CTPOCHHUE, 4
CroxHblie YQupbI ¢usnueckue W XMMHYECKHME CBOWCTBA  (pEakUMU  OKHCICHUS U
BOCCTaHOBJICHUS], KAUECTBEHHbIE PEAKLIUH), IIOJIyUYCHHUE U IIPUMEHEHUE.
OnHOOCHOBHBIC TpeAeibHbIE KAapOOHOBBIE KHCJIOTHI (MypaBbUHass H
YKCYCHasi KHUCIIOTHI): CTpOcHHE, (U3NYECKME W XHUMHUYECKHE CBOICTBa
(oOmue cBoWCTBA KHCIOT, peakinusi dSTepuUKalnK), TMOJy4YeHHEe U
npumeHeHne. CreapruHOBass M OJEMHOBAs KUCIIOTHI KakK IPeICTaBUTETU
BBICIIMX KapOOHOBBIX KHCIOT. Mpblla Kak COJHM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JICHCTBHE.
Crnoxsble 3QHUpBl Kak IPOU3BOJHBIE KAapOOHOBBIX KHCIOT. [ 'maponus
cloXHBIX 3QupoB. Kupel. Tugponmus >xupos. IllpuMeHeHHE >KUPOB.
buosornueckas poJib )KUPOB.
Tema 5.3. YrieBoabl Conep:xanue 4 OK 01, OK 02, OK 04
VYraeBogpl: cocTaB, KiaccupuKauus ~ yrieBonoB  (MOHO-, JAHU- H 4
nojcaxapuael). loko3a — mpocTedIuii MoHOcaxapui: OCOOCHHOCTH

CTPOCHMSI MOJICKYJIbI, (DHU3MYECKHE M XHUMHUYCCKHE CBOWCTBA TJIFOKO3BI
(BzaumonetictBue ¢ rtuapokcugom Memum (II), okxucieHne amMMHaYHBIM
pactBopoM okcuma cepedpa (I), BoccraHOBIIeHWE, OpOMXKEHHE TIIFOKO3BI),
HaxO0XJICHUE B MPHUPOJE, NPUMEHEHHE TIJIFOKO3bI, OHMOJOrHYECKas PoJib B
JKU3HEJIEATENIbBHOCTH OpraHu3ma uejoBeka. DoTocuHTe3. DpyKTo3a Kak
H30Mep TIIFOKO3BI.

Caxapo3za — npe/ICTaBUTEINb AUCAXapHIOB, THIPOIN3 caxapo3bl, HAXOXKICHHE
B ITPHUPO/JIC U IPUMEHEHHE.
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[Momucaxapuapl: Kpaxmanl W IICJUTFOJIO3a KaK TPUPOJHBIC IOJIMMEPHI.
CtpoeHre Kpaxmajia W IeJUTIONO3bl, (U3NYecKue M XMMHUYECKHE CBOWCTBA
KpaxMaia (THAPOIIN3, KaueCTBEHHAs pEaKIysl ¢ HOIOM).

Tema 5.4. duzuxo-
XUMHYeCKHEe CcBoOlicTBa
KHCJIOPOA0COIePKAIMX
OpPraHUYecKHUX coeIMHEeHN

Conep:xanue

I

B ToM unciie IPaKTHYECKUX 3aHATHI

[IpakTnueckas pabora Ne 11. HomeHknarypa KHCIOPOIOCOAEPIKAIINX
OPraHUYECKUX COCTUHEHUH.

TpuBnaneHass W MeXIyHapoAHAsh HOMEHKJIATypa, XMMHYECKHE CBOICTBa,
CHOCOOBI MONYYCHUSI CITUPTOB M (PEHOJIOB, KApOOHOBBIX KHCIOT U 3(QHUPOB,
anpleruioB 1 KeToHOB. COCTaBIeHHE CXeM peakiuii (B TOM dYucie IO
MPEUIOKEHHBIM LEMOYKaM MPEeBPaICHUH), XapaKTepU3YIOINX XUMHUUECKUE
CBOWCTBA KHCJIOPOJIOCOICPKAIINX OPraHUYeCKUX COCAMHEHHH.

N

[IpakTnueckas pabora Ne 12. Xumudeckne U (PU3NUECKHE CBOICTBA
KHCJIOPOIOCOAEPKALINX OPTaHUYECKUX COCTUHEHUS.

[IpoBenenune, HaOMOACHUE U ONWCAHHE JIEMOHCTPALIMOHHBIX OIIBITOB:
TOpPEHHE CIUPTOB, KAa4deCTBCHHbIE pPEAaKIMU OJHOATOMHBIX CIIUPTOB
(oxkucnenne ostaHoma okcugoM wmenu (II)), MHOTOATOMHBIX CHIAPTOB
(BzaumoneiicTBue TimiepuHa ¢ ruapokcumom wMeam (1)), ampaernmos
(okuciieHNe aMMHadHBIM pacTBOpoM okcujaa cepebpa(l) u rumpoxcumom
menu (11), B3aumopeiicTBre kpaxmania ¢ HoJIoM), H3ydeHHe CBOMCTB pacTBOpa
YKCYCHOHN KHCJIOTHI.

OK 01, OK 02, OK 04

Pa3znen 6. A3oTcoaep:kamue o

TFaHN4Y€¢CKHEC COCIMHCHUSA

4/-

Tema 6.1. AMMUHBI.
AMHHOKHCJIOTEI. beakn

Conep:xanue

AMUHBL: METWJIAMUH — TNPOCTEHIINHM MpPEeACTaBUTEIb AMHHOB: COCTaB,
XMMUYECKOE CTPOCHHUE, (PU3NIECKNE U XMMUYECKUE CBOMCTBA, HAXOXKICHUE B
HpUPOJE.

AMHWHOKHUCIIOTHI KaK aM(OTEepHbIe OpraHudeckue coequHeHus. dusndeckue
W XMMHYECKME CBOHCTBA AMHHOKHCIOT (Ha TpuMepe TJIHLIUHA).
buonornueckoe 3HauyeHUE AMMHOKUCIIOT. IlenTuel.

benku xak npuponHele nojauMmepsl. IlepBuyHas, BTOpUYHAs U TPETUYHAs
CTPYKTypa 0elKoB. XMMHUYECKHE CBOMCTBA OEJIKOB: THIPOJIN3, ACHATYPALUs,
KayeCTBEHHbIE PEaKLIMU Ha OENKH.

B Tom umncie MPAKTHYCCKUX 3aHATHH

[paktuueckas padora Ne 13. CpoiicTBa a30TOCONEPKAMUX OPraHAUYECKHX
COETMHEHHH.
dusnyueckne ¥ XMMHYECKHE CBOMCTBA aMHMHOB (pEakIHMU C KHUCIOTaAMHU U

OK 01, OK 02, OK 04
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TOpEHHs) 1 aMUHOKHCIIOT (Ha mpuMmepe riaunuHa). Habnroaenue u onucanue
JNEMOHCTPALIMOHHBIX OIBITOB: JEeHaTypauusi OeIKOB IpH HarpeBaHUH,
LIBETHbIE PeaKkLU OCIIKOB.

Pa3nen 7. BoicokomoJieKyIsipHbIe COeTMHEHHST

Tema 7.1. Ilmacrmacchl.

Kayuyku. BosiokHa

Conep:xanue

B ToM uMciie NpakTHYeCKUX 3aHATHI

[Ipaktnueckas pabdora Ne 14, Cunte3, aHanM3 W KIACCH(PUKAIINS
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI.

OCHOBHBIE MOHATHS XUMHHU BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁI MOHOMCED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEpPH3allid, CPEeIHAA
MouteKyisipHasi Macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJEKYIISPHBIX
COEMHEHUN — MOJMMEPHU3ALIUS U MTOJTUKOHICHCAIIHS.

OzHakomiieHHE ¢ o0OpaslaMi TPHUPOJHBIX W HUCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAcC, Kay4dyKOB: IDIAaCTMacchl  (TIOMUATWIICH,  MOJUIPOTIIIEH,
MTOJIMBUHWIXJIOPU/I, TIONUCTUPOIT); HATYPAJIBHBIA U CUHTETUYECKHE KaydyKd
(OyTaaMeHOBBIH, XJIOPOIPEHOBBIN M U30MPECHOBLIN ); BOJIOKHA (HATYypajbHbIC
(XJI0TIOK, TIepCTh, MIENK), UCKYCCTBEHHBIE (alleTaTHOe BOJOKHO, BHCKO3a),
CHUHTETHYecKHe (KarpoH U JaBCaH).

NINN

OK 01, OK 02, OK 04

Paznen 8. Xumus B 6BITy H HpOI/ISBOZ[CTBeHHOﬁ ACATCJIbHOCTH Y€JI0BCKA

8/-

Tema 8.1. Xumuueckmue

TeXHOJIOTHH
MOBCeIHEBHOM
npogdeccuoHaNbHOI
JAesiTeJIbHOCTH YeJIOBeKa

B
Hu

Conep:xanue

oo

[IpaBuna 3KOJOTHYECKH IEIECOO0OPA3HOT0 MOBEACHUS B OBITY W TPYIOBOMH
JEATEIBHOCTH B LEJISAX COXPAaHEHHS CBOETO 3I0POBbS U OKPY’KarolIen
HPUPOJHOM CpEAbl, ONACHOCTb BO3JECUCTBUS HAa JKUBbIE OPraHHU3MBbI
OpPraHMYECKUX BEIIECTB OTIEIBHBIX KJIacCOB (YIIEBOJOPOJBI, CIHUPTHI,
(heHOITBI, XJIOpOpPraHuvecKrue MPOU3BOIHBIC, aNbAETHIBI U Jp.), TOKa3aTellb
NpeeIbHO JONYCTUMON KOHIEHTPALUKU U €T0 UCIIOIb30BaHUE.

Ponb xumMuu B 00CCIICUCHHH DKOJOTUYECKOW, SHEPIreTHUSCKON M MHIICBON
0€30MacHOCTH, Pa3BUTUM MEAWIMHBI, CO3JaHUM HOBBIX MaTrepuasoB (B
3aBUCHMMOCTH OT BHJA HPOPECCHOHAIBLHOM  JCSITEIbHOCTH), HOBBIX
HWCTOYHHUKOB JHEPTHH (QJIbTepHATUBHBIC WCTOYHHUKHU dHepruu). [loHsTne o
Hay4yHbIX METOJAaX T[IO3HAHHUS BEUIECTB U XHUMHUYECKHX  PEaKIHM.
[IpencraBnenns 00 OOmIMX HAyYHBIX TPUHIMIIAX POMBIILIEHHOTO
TIOJTYdCHUST BaKHEHIIMX BeMIeCTB (Ha TpHUMepax MPOU3BOJICTBA aMMHUaKa,
CEPHOU KHCIOTHI, METAHOJIA).

XuMus ¥ 30pOBbE UENOBEKA: IMpaBHJIia OE30MACHOIO HCIOIb30BAHUS
JIEKAPCTBEHHBIX MPENapaToB, OBITOBOW XUMUHW B TTIOBCETHEBHOM JKU3HH.

OK 01, OK 02, OK 04,
OK 07,1IK 2.5
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B ToM unciie IPaKTHYECKUX 3aHATHI

I

[Ipaxktnueckas pabora Ne 15. IlpuMeHeHWE XHMHYECKHX BEIIECTB H
TEXHOJIOTHH ¢ ydeToM OyayIiel mpodecCHOHAIBHOM NesITeTFHOCTH.
Pemenne keiic-3ajau Mo TemMaM: THIIEBBIE  NPOAYKTHI, OCHOBBI
PalMOHATIBHOTO MHUTAHUS, BaXHEWUIIME CTPOUTENbHBIE U KOHCTPYKIMOHHBIC
MaTepHajbl, CEJIbCKOXO3AHCTBEHHOE IPOM3BOACTBO, KpPAacKd, CTEKJIO,
KepaMHKa, MaTepuanbl IJIsl AJIEKTPOHMKH, HaHOMATepUanbl, TEKCTHJIbHbIE
BOJIOKHA, MCTOYHHUKH SHEPTHH, OPraHUYeCKHue W MUHEpallbHblEe yI0OpeHus,
JICKApCTBEHHBIE M KOCMETUYECKUE MPenapaTsl, ObITOBAas XUMUSL, MaTepPHAaJIbI
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

3ammra: [IpencraBnenne pe3ynbTaToB pPellieHHs Kelic-3a1a4 B hopMe MUHU-
JOKJIana (JIOMycKaeTcsl MCMOob30BaHUe IrpaUUecKuX W MPE3eHTAMOHHBIX
MaTepHasoB).

N

IIpomeskyTOYHAsI aTTECTALMS — 3a4€T C OLEHKOM

Bcero

68/-
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3. YCJIOBUS PEAJIM3AIIMU JUCHUATIIJIMHDBI

3.1. MarepuajibHO-TeXHMYeCKOe o0ecrneyeHne
Kabunerts! «O0b1eobpazoBaTeTbHBIC JUCLUTIIUHBD, «CamocrosiTenpHas u
BOCTIUTaTeNbHast paboTb», «['pynmoBble W HMHAMBUAYaJbHBIE KOHCYJIBTAIlMM, TEKYIIETO

KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAllMN», OCHALLIEHHBIE B COOTBETCTBUH ¢ IpuiiokeHuem 3 OIl
CIIO-II.

3.2. YuyeOHo-MeToau4ecKoe odecredyeHue

3.2.1. OcHOBHBIE NIeYaTHbIE U YJIEKTPOHHbIE U3TaAHUS

1. AndunorenoBa, W.B. Xumusa: y4eOHHMK H MPAKTUKYM JUISL  CPEIHETO
npodeccuonansHoro obpazosanus / M.B. Arndunorenora, A.B. babkos, B.A. [TonkoB. — 2-¢
u31., uctp. u gon. — Mocksa: FOpaiit, 2025. — 291 c. // O6pa3zoBarenbhas miatdopma KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/562501. — Pexxum gocTyma: i aBTOPHU3. MOJIb30BATEIICH

3.2.2 J/lonoiHUTE/IbHbIE HCTOYHHKH

1. bBoromonosa, N.B. Heopranuueckas xumusi: yuebHoe nocobue / 11.B. boromonosa. —
Mocksa: TH®PA-M, 2021. — 336 c. // DnekTpoHHO-OMOIHMOTeYHAsT cucTeMa 3HAaHUYM [CaiT]. —
URL.: https://znanium.ru/catalog/product/1362442. — Pexxum 10CTyMa: 1O MOIIMTUCKE

2. Hwuxombckmii, A.b. Xwumusa: y4eOHMK ®  NPAKTUKYM JJII  CPETHETO

npodeccuonansHoro oopazosanus / A.b. Hukonbckuii, A.B. CyBopoB. — 2-¢ u3n., nepepad. u
nom. — Mocksa: FOpaiit, 2025. — 507 c. // O6pa3zoBarensHas mnatdgopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/562271. — Pexxum qocTymna: 1jsl aBTOPHU3. TOJIb30BaTENICH

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB
OCBOEHMSA JUCHHUAIIJIMHBI

IToxka3aTesiM 0CBOEHHOCTH
Pe3yabTaTrbl 00yyenust .. MeToabl OLeHKH
KOMMeTeHIn i

3Haer: JEMOHCTpaLus 3HAaHUHI u|- 3KCIIEPTHOE
- aKTyaJbHBIH MPOQECCHOHANBHBIA M | IOHUMaHUE OCHOBHBIX IOHATHH O | HaOJIOAeHUE 3a
COLIMAJILHBI KOHTEKCT, B KOTOPOM | XUMHUYECKOU COCTaBJISIOIIECH | JAESATEILHOCTHIO
MPUXOUTCS paboTaTh U KUTh €CTECTBEHHOHAYYHOMI o0y4aromuxcs Ha
- CTPYKTYpy IUIaHa JUIs peleHHus | He0OXOIUMOM JUISt pelIeHns] | IPAaKTHYECKUX 3aHATHUSX;
3aj1a4, aliTOPUTMBI BBITIOJTHEHUS pabOT | MPaKTUYECKUX 3a1a4 u|- coOo0IIeHN S,
B TNpo(decCHOHaTbHOH W CMEXKHBIX | SKOJOTHYECKH 00OCHOBaHHOTO | IIPE3EHTAINH;
o0macTsix OTHOILIIEHUS K CBOEMY 3JI0POBBIO H | - perieHne
- OCHOBHBIE MCTOYHHMKH MH()OPMAILMH | IPUPOIHOU Cpere; 9KCIIEPUMEHTAIBHBIX
W pecypchl JUIsl pEelICHUs 3a]lad W/WIH | BIaJeHHEe CUCTEMOW XHMHYECKUX | 3a7ad;
npobieM B MpoecCHOHANBHOM H/WIH | 3HAHMH, KOTOpast BKJIFOUAET: | - YCTHBIN OIPOC;
COLIMAJIbHOM KOHTEKCTE OCHOBOIIOJIAratoIIue MOHATHUS - MACBMEHHBIN OIPOC;
- METO/TBI paboThI B - TECTUPOBAHUE;
IpoQEeCCHOHAIBHOW M CMEXHBIX | CAMOCTOSTEIbHO COCTAaBJISIET | - BOIIPOCHI JUIS
chepax (¢opMynbl  HEOPraHWYECKMX M | IOATOTOBKM K 3ayeTy c
- IOPSIOK OLEHKH PE3YJIBTATOB | OPraHUYECKUX BEILECTB, | OUEHKON
pemieHuss 3amad  MPOQPEeCcCCHOHATBFHON | ypaBHEHHS XUMHUECKHUX peaKinit
JIeATENIBHOCTH -IpaBUIIBHO YCTaHaBIIMBAET
- HOMEHKJATypy WH(POPMALMOHHBIX | IPUHAJIEKHOCTD M3yYEHHBIX
VCTOYHHKOB, MIPUMEHIEMBIX B | HEOPTaHWYECKUX W OPraHMYECKUX



https://urait.ru/bcode/562501
https://znanium.ru/catalog/product/1362442
https://urait.ru/bcode/562271
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npogecCHOHATEHON e TENbHOCTH

- HpUEMBI CTPYKTYPHUPOBAHUS
HHQOpMaIH

- ¢dopmar odopmieHHST pe3yIbTATOB
morcKka nHpopMaIiu

- COBpPEMEHHBIE  CpencTBa U
ycTpoiicTBa MHQOpPMaTH3ALINH,
HOPSZIOK MX MPUMEHCHUS

- TporpaMMHOe OOeCIeYeHHEe B
npoQeCCHOHANBHON JEeSITENbHOCTH, B
TOM 4HcIIe TU(POBBIE CpeAcTBa

- IICHXOJIOTHYECKUE OCHOBBI
JeATeIbHOCTH KOJUIEKTHBA

- ICUXOJIOTHYECKHE  OCOOCHHOCTH
JTMIHOCTH

- MpaBuiIa 3KOJIOTHYECKOU
0e30macHOCTH npu BEJACHUH
po(heCCUOHATBHOM IEATEIbHOCTH

- OCHOBHEIC pecypcesl,
3a/1€CTBOBAHHbIE B
po(heCCUOHATIBHOM IEATENbHOCTH

- Iy TH obecrieueHus
pecypcochepexeHus

MIPUHLUIIBI OepeKITMBOTO
IPOU3BOJICTBA

- OCHOBHBIC HANpAaBJICHHUS U3MEHEHUS
KIIMMaTHYCCKUX yCJIOBI/Iﬁ peruona

- ImpaBuJia IIOBCACHUA B
YpEe3BBIYAIHBIX CUTYAIUSIX

-  meld M 33Jaud  OXPaHbI
OKpYy>Karoleu cpensbl Ha
JKEJIe3HOAOPOKHOM TPAHCIOPTE

Ymeer:

- pacmo3HaBaTh  3ajady  H/WIH
mpobiieMy B mpodeccHnoHaIbHOM
u/uimm COLMATEHOM KOHTEKCTE,
aHATM3UPOBaTh W BBIACHATH €€
COCTaBHBIEC YaCTH

- OIPEAETIATH 3TAlbl PELICHUS 3aJauH,
COCTaBJIATh IUIaH JIeNCTBUA,
Peann30BbIBaTh COCTABJICHHBIM IJIaH,
OTpeIeNIAThE HEOOX0AUMBIE PECYPCHI

- BBISBIATH W 3(deKkTuBHO UCKaTh
uHpOpMAIUIO, HEOOXOAUMYIO IS
pelIeHus 3a1a9 |/WITU TPOOIeMBl

- BIQJIETh AaKTyaJIbHBIMH METOJIaMH
pabotel B mpodecCHOHATBHOW U
CMEXHBIX cepax

- OLIEHUBATH PE3YJITAT U MOCIIEICTBHS
CBOMX JeWcTBHH (CaMOCTOATEIHHO
WIN C TOMOILBIO0 HACTABHUKA)

- OmpeneNATh 3aJadd A IOHCKa
WHQOPMAIUY, TUIAHUPOBATH MPOIIECC
MMOMCKA, BBIOMpATh HEOOXOIUMBIC
WCTOYHUKHU HH(POPMALIUT

- BBIJENATH HamboJee 3HAYUMOE B

BEILIECTB K OMpPEICICHHBIM Kaccam
U rpynnam COeIUHEHNH,

-[IPOBOJUT pacueTsl o
XUMUYECKUM thopmymnam u
YpaBHEHUAM

- UCTIOJIB3YET CHCTEMHBIE
XUMUYECKHE 3HAHUS ATl IPUHATHS
perieHuit B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX
C BCIISCCTBAMHU U UX MPUMCHCHUCM

B npodeccuoHaIbHON
JeATeITLHOCTH;

- BBITIOTHSCT XUMHYECKUI
9KCHEPUMEHT

- pemiaeT  SKCHEPHMEHTAJIbHEIC
3a7a4d B COOTBETCTBHH  C
MpaBUIAMH TEXHUKH 0€301acCHOCTH
py OOpalllecHUU ¢ BEIICCTBAMHU U
mabopaTOpHEIM  00OPYIOBaHUEM

CaMOCTOSITEIHHO BBIOHpAET
HEOOXOIUMBIE METOJIbI s
pemnieHus XUMHYECKUX

npoeccHoHaIBHBIX 3a/1a4.
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nepevHe HHPOPMAIIH,
CTPYKTYPUPOBATh MOJTy4aeMyo
MHQOpMALHIO, oopmisATh
pe3ynbTaThl MOMCKA

- OLICHUBATh HPaKTHIECKYIO
3HAYMMOCTH PE3YNIbTaTOB MOMCKA

- MPUMEHSTh cpencTaa

HHPOPMAITMOHHBIX TEXHOIOTHH IS
pemenus npodeccoHabHBIX 3a1a4

- UCIIOJIb30BaTh COBpPEMEHHOE
pOrpaMMHOE obecrieueHue B
npoQeCcCUOHATLHON IEATETHHOCTH

- UCTIOJIB30BaTh Pa3IMIHbIC IIH(POBHIC
cpeacTBa Ut pereHust
podeCCHOHATBLHBIX 3a1a4

- OpraHU30BBIBATh PAOOTY KOJUICKTHBA
1 KOMaHIbI

- B3aUMOJICHCTBOBaTh C KOJUICTAMH,
PYKOBOJCTBOM, KIHEHTAMU B XOJE
po(heCCUOHATBHOMN NEATEIbHOCTH

- COOMIONIaTh HOPMBI 3KOJIOTUYECKOH
Oe3omacHOCTH

- OTIPEIEIIATh HarnpaBlICHUS
pecypcocOepexeHus B pamkax
npo(eCCHOHANEHON NIEATETBHOCTH 10
CICIUATEHOCTH

= OpraHu30BbLIBATH
npoQeCCHOHANBHYIO JESTENBHOCTh C
coOroieHreM MIPUHIIATIOB
OepeKIMBOTO MPOU3BOJICTBA

= OpraHu30BbLIBATH
Npo(eCCHOHANBHYIO JESITENBHOCTh C
YY4ETOM 3HaHUK 00  W3MEHEHUH
KIIMMaTHYCCKUX YCJIOBI/Iﬁ peruoHa

- a¢deKkTuBHO  JCHCTBOBaThH B
Ype3BbIUAHBIX CHTYAIUIX

- MIPUMCHATH MCETOAUKHU nmpu
CTPOUTEINBCTBE, IKCIUTyaTaluu
JKENE3HBIX Jopor COTJIACHO
TEXHOJIOTHH BBIMTOJHIEMBIX padoT
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