[OOKYMEHT NOAMUCAH
3NEKTPOHHOM NOAMNUCHIO
Ceptudukar: 7835bcdac1c89a3da835a18f6045494f3f404337 HpI/IjIO)KeHI/Ie N 0 4

Bnapeneu;: Hekpacosa /llogmuna AHApeeBHa

Reficraurene c 08.07.2026 o 08.07.2027 K 00pa30BaTeIbHOM MpoTrpaMMe CpeaHEro MpodecCHOHATBHOTO 00pa3oBaHUs —

nporpamMme NOATOTOBKHU CIICHUAIMCTOB CPECAHCTO 3BCHA MO CIICIUAJIBHOCTHU
10.02.04 O6ecnieuenne nHGOPMAITMOHHOM 0€30MMACHOCTH TEICKOMMYHUKAIIMOHHBIX CUCTEM
(Ha 6a3e OCHOBHOTO 00IIIero 00pa3oBaHUS)

ABTOHOMHASI HEKOMMEPYECKAS OBPA3OBATEJIBHASI OPITAHU3ALMSA BBICIIETI'O
OBPA3OBAHUS «HAYYHO-TEXHOJOTI MUECKUI YHUBEPCUTET «CAPHAY C»
(AHOO BO «YHUBEPCUTET «CHUPIYC»)

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOIYJIA)

«XuMu»



1. TpynoeMKocTh IUCHUIINHBI (MOAYJIs): 72 aK.u.

2. MecTo IuCUMILIMHBI (MOYJis) B Y4eOHOM IJIaHE:

JuctunnmHa «XuMUS» BXOAWT B 00pa3oBaTelbHbId  KOMIOHEHT mporpammbl OV ]1.00
«O6meobpazoBatenbabie yueOHbIe muctuinHby (OY][.07) u sBusercs oOs3artenpHOM. Jlucuumuimaa
peanusyercs B 1 cemecTpe.

3. Heab aucuumiamubl (MoayJs): GopmMupoBaHue y 00ydaromuxcs MpeICTaBIeHHs 0 XUMUYECKOM
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHON KapTHHBI MHpPa KaK OCHOBBI NPUHATHS PELIEHUH B JKU3HEHHBIX
Y IPOM3BOJICTBEHHBIX CUTYallUsIX, OTBETCTBEHHOI'O ITOBEJECHMS B IPUPOJHOM CpeLe.

4. 3apauu JTUCHUNJIMHBI (MOAYJISA):

— chopMupoBaTh MOHUMAHUE 3AKOHOMEPHOCTEH MPOTEKAHUS XUMHUUECKUX MPOIECCOB U SIBICHUIN
B OKpYy)Xarolle cpene, LEJIOCTHONH HaydyHOW KapTHHBI MHpa, B3aMMOCBSI3M M B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HAYK;

— pa3BUTb YMEHMSI COCTABIATH (POPMYJIbI HEOPTAaHUYECKUX M OPraHMYECKUX BEIECTB, YPABHEHUS
XUMAYECKHX PEaKIWH, OOBACHATH MX CMBICH, WHTEPIPETUPOBATh PE3yAbTaThl XUMHUYECKUX
HKCIEPUMEHTOB;

— chopMupoBaTh HABBIKM IPOBEACHUS NPOCTEHIIMX XUMHYECKHUX OIKCHEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ COOJIIOJIEHUEM IpaBuil OE30MacCHOTO OOpalleHUsl C BELIECTBAMH U JIaOOpaTOPHBIM
o0opynoBaHUEM;

— pa3BUTb YMEHHUS MCIIOJIb30BaTh HH(GOPMALMIO XMMHUYECKOIO XapakTepa U3 PpazIMuHBIX
HCTOYHUKOB;

— chopMupoBaTh yMEHHS MPOTHO3UPOBATH IOCIEACTBHS CBOCU NEATEIHHOCTH W XUMHUYECKUX
MPUPOHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

— chopMupoBaTh MOHMMAHUE 3HAYUMOCTH JOCTHXKEHMH XMMHMYECKOW HAyKM U TE€XHOJIOTHH s
Pa3BUTHS COLMATIBHOM U IPOM3BOJICTBEHHOM cdep.

5. [lepeuens pa3esnoB (TeM) TMCHUIIHHBI (MOAYJISI) H UX KPATKOE COJIep:KaHMe:

HaumeHoBaHus pa3aesioB (Tem)

Kparkoe conepxkanue
AMCUUIJIMHBI (MOAYJIs1)

Pazgen 1. OcHoBel cTpoenus BemiectBa | CoBpeMeHHass MoJieinb CTpoeHHusi aTtoma. CUMBOIMYECKUUN
SI3BIK ~ XUMHU. XHUMHYECKUH  JJIEeMEHT. JJEKTpOHHAas
KoH(purypamuss aroma. Knaccudukanus  XUMHYECKUX
3NIEMEHTOB (s-, P-, d-a7eMeHThI). BasieHTHBIE 3JEKTPOHBI.
BaneHTHOCTh. DNEKTpOHHAs HpUpPOAA XUMHYECKOU CBS3H.
DNeKTpOOTPULIATETbHOCTh. BHIIBI  XMMUYECKON  CBSI3U
(koBajieHTHAsl, HWOHHAS, METAJUTMYECKas, BOJOPOJHAs) U
CrocoObI e 00pa3oBaHUS.

Pasznen 2. Xumunueckne peakuuu Krnaccudukanys u TUIBl XUMUYECKHX PEaKIUil ¢ ydacTHEeM
HeopraHuueckux  BemiectB. CocTaBieHHE  YypaBHEHMI
peakiuii coeMHeHUs, Pa3JIoKEHUs, 3aMelleHHs], OOMeHa, B
T.4. peaKklil TOPEHMs], OKUCIICHUS-BOCCTAHOBIICHHUS.

YpaBHeHUs OKHUCJICHUS-BOCCTAHOBJICHUS. Crenenn
okucyeHnsa. OKHCIUTENb U BoccTaHOBUTENL. COCTaBlIEHUE U




YpaBHUBAHUE OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
METOA0M AJIEKTPOHHOTO Oananca. OKHCIUTEIIBHO-
BOCCTaHOBUTCIILHBIC peakiuu B pUpo/IE,
MPOM3BOJICTBEHHBIX  IpoIeccax U KU3HEACATEIHbHOCTH
OpraHU3MOB.

Teopus AJIEKTPOIUTUYECKOMN IUCCOILIAIINH. Houewl.
DIEeKTPOJIMTHI, HEJIEKTPOJIUTHI. Peakiimu MOHHOTO oOMeHa.
CocTaBiieHHe peakIfii HOHHOTO 0OMEHA ITyTeM COCTABIICHUS
MX MOJHBIX U COKPAILIEHHBIX HOHHBIX ypaBHeHHM. KucinorHo-
OCHOBHBIC PEAKIMU. 3aJaHus Ha COCTaBJIICHUE HWOHHBIX
peaKuuid.

Pa3zgen 3.

Crpoenune

HCOPraHN4YCCKUX BCIICCTB

u

CBOICTBa

[Ipeamer  Heopranmueckoir  xumuu.  Kiaccudukanus
HEOpraHuuYecKux BemiecTB. [IpocTeie U COXKHBIE BELIECTBA.
OcHOBHBIE ~ KJIACChl ~ CJOXHBIX  BEHIECTB  (OKCHIBI,
THAPOKCHIBI, KHCTIOTHI, COJIN). B3aumocss13b
HEOPraHUYECKHX  BEHIECTB.  ArperarHple  COCTOSHUS
BeuectBa. Kpucraminueckue u amopgHsble BemecTsa. TUIlb
KPUCTAJUTMYECKUX  PEHIETOK (aTOMHas, MOJICKYJISIpHas,
WOHHAsl, MeTaJyIn4yecKas). 3aBUCUMOCTb  (PU3NYECKUX
CBOMCTB BeIIECTBA OT THUMA KPUCTAIIUYECKOW PEIIEeTKHU.
3aBUCHUMOCTh XMMHYECKOH aKTHMBHOCTH BEUIECTB OT BHJA
XUMHUYECKON CBSI3W W THUIA KPUCTAJUIMYECKON pPEIIeTKHU.
[IpuunHbl MHOrOOOpa3usi BEIIECTB.

Meramipl. O6mue ¢u3nueckue W XUMHUYECKHE CBOWCTBA
MeTauioB. CrnocoObl TOJIy4eHHs. 3HAYCHUE METAIIOB U
HEMETAJIJIOB B NPHUPOJIE U KUZHEICATEIIbHOCTH YeJIOBEKa U
opranu3mMoB. Koppo3usi MeTanioB: BBl KOPPO3UHU, CTIOCOOBI
3allUTHl METAJIOB OT KOPPO3UHU.

Hemerannpl. O0mue ¢uznueckue U XUMHUYECKUE CBOWCTBA
HeMeTaioB. Tumuunble cBoiicTBa HemetamnoB [V— VII
rpynn. Knaccudukanuss u  HOMEHKIATypa COETUHEHHIA
HeMeTauioB. KpyroBopoTsl OHOTEHHBIX DJJIEMEHTOB B
MIPUPOJE.

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX
BeIIEeCTB (OKCUIOB, THAPOKCHUIIOB, KHCJIOT, COJEH U Ap.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB MPOCTHIX BEIIECTB,
BOJOPOAHBIX COEAMHEHUH, BBICUIUX OKCUJOB U THIPOKCHUIOB.

Pazgen 4.

Crpoenue

OpraHN4YCCKUX BCIICCTB

u

CBOMCTBA

[TosiBeHME U pa3BUTHE OPraHUUYECKON XUMHUU KaK HAYKHU.
[Ipenmer oprannueckoit XuMuu. MecTo U 3HaUYCHHE
OPraHNYeCKOM XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOCHHUE KaK MOPAIOK COCIUHEHHS] aTOMOB B
MOJIEKYJIE€ COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE TTOJIOKEHHS
TEOPUN XUMHYECKOTO CTPOEHHUSI OPTaHUYECKUX COETUHEHHI
AM. DbyrnepoBa. VYrIJIepoIHBI CKEIET OPraHUYECKOU
MOJIEKYJIbI. 3aBUCUMOCTh CBOWMCTB BELIECTB OT XUMUYECKOTO




4

ctpoeHuss Monekysl. M3omepus u usomepsl. Ilonsatue o

(GyHKIMOHATIBHON rpyIie. Panukan. ITpuHIMIIBL
KJaccu(uKanuu OpPraHUYeCKUX COCIMHECHU.
MexnynaponHas HOMEHKJIATypa " IIPUHLIMIIBL

HOMEHKJIATypbl OpraHuyeckux coenuHeHui. Ilonstue 00
a30TCOJEpKAIUX COEAMHEHUSX, OMOJIOIMYeCKH aKTHBHBIX
BemecTBax  (yriaeBomax, JKuUpax, Oeiakax W Jp.),
BBICOKOMOJICKYIISIPHBIX COCIUHEHUSAX (MOHOMEp, MOJIHMED,
CTPYKTYPHOE 3BEHO).

DU3MKO-XMMHUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUN
OTIENBHBIX KJIAccoB (0COOEHHOCTH Kiaccu(ukauuu u
HOMEHKJIATypbl BHYTPU KJIacca; I'OMOJIOTHUECKUH psia U
obmass dopmyna; wu3omepus; (GU3MYECKHUE CBOMCTBA;
XMMHUYECKHE CBOWCTBA; CIIOCOOBI MOTYUEHUS).
buoopranunueckue COEJIMHEHUS. [Tpumenenune U
Ouosiornueckasi poiib yriieBojoB. OKHCICHHE YTIICBOJOB —
HUCTOYHUK DHEPIMM  JKUBBIX  opraHu3moB. OOnactu
MpUMEHEHHUsT aMUHOKHUCIOT. [IpeBpamenusi 6€JIKOB MUK B
OpraHu3Me. buonoruueckue GyHKIII OEJIKOB.
buonornveckne QyHkuuu kupoB. Ponb  opraHmueckoit
XMMHUU B pEIIEHUH NPpo0IieM MULIeBOH 0€30I1aCHOCTH.

Ponp  opranuyeckoil XMMHMH B pelIeHUH IpobiIeMm
SHEpPreTU4ecKoil 0e30macHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3JIaHMM HOBBIX MaTEpUAJIOB, HOBBIX MCTOUYHUKOB SHEPIHU
(ampTEepHATUBHBIE  MCTOYHMKM  3Hepruu). OnacHoCTh
BO3/ICHCTBUS HA KUBBIE OPTraHU3Mbl OPTAaHUYECKHUX BEIIECTB
OTJENbHBIX KJIACCOB (YTJIE€BOJIOPOABI, CIUPTHI, (EHOJIBL,
XJIOPOPTaHUYECKHE TIPOU3BOTHBIC, alTbACTH/IBI U Jp.), CMBICI
MoKa3aTess MpeiebHO IOMYCTUMONW KOHIIEHTPAlLUH.

Paznen 5. Kunernueckue "
TEPMOJMHAMUYECKUE 3aKOHOMEPHOCTH
MPOTEKaHUA XUMHUYECKHUX PEAKIUI

CkopocTh peakuuy, €€ 3aBUCUMOCTb OT pa3IM4YHBIX
(akTOpOB: MPUPOABI PEArMPYIOLINX BELIECTB, KOHIEHTPAIUU
pearupyoomux — BEIIeCTB, TEeMIepaTyppl U  IJIOLIAAU
PEaKIIMOHHON ITOBEPXHOCTH. Tennossle 3¢ dexTs
XUMHUYECKHUX PEeaKIMi. DK30- U SHIOTEPMUYECKHUE, PEaKLIUH.
O6parumocTh peakiuid. XUMHYECKOE pPaBHOBECHE H €ro
CMEIlleHWe TOJ  JEWCTBUEM  DPa3lM4YHBIX  (AKTOPOB
(KOHLIEHTpalMsl PEareHTOB MM MPOAYKTOB  PEaKIMH,
JaBJIIEHWE, TEMIEparypa) UId CO3/aHus ONTUMAaJIbHbBIX
YCIOBUHM IIPOTEKAaHUsI XMMUUYECKUX Ipoueccos. [Ipunnun Jle
[aremnse.

Paszpnen 6. PacTtBopsl

PactBopenne kak (pu3NKO-XMMHUECKHUN Tporecc. PacTBOpHI.
CrocoObl  MPUTOTOBJIEHUS PACTBOPOB. PacTBOpHUMOCT.
MaccoBass  7osisi  pacTBOpeHHOro  BemiecTBa.  CMBICH
IIOKa3aTessl MpeneabHO JONYyCTUMOM KOHIUEHTPALMU U €ro
HCIOJIb30BAHUE B OIIEHKE HKOJIOTHYECKOM 6€30MacHOCTH.




[IpaBuia 3K0IOrHYECKH 11eTIeCO00Pa3HOTO MOBEACHNUS B OBITY
U TPYIOBOH [EATENPHOCTH B LEISIX COXPAHEHHUS CBOETO
370pOBbSl U OKPY>KAlOLIEW MPUPOAHOM CpEebl; OMACHOCTh
BO3JICHCTBUS Ha )KMBbBIE OPTraHU3MBI ONIPE/ICTICHHBIX BEIIECTB.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHU
Ha ObITOBOM U

PacCTBOpPBLI, HCIIOJIB3YEMBIC B

HpOPISBOI[CTBGHHOﬁ JCATCIIBHOCTH YCJIOBCKA.

Pazmen 7. Xumumss B ObITy W
MIPOU3BOICTBEHHOM JeSITeTbHOCTH
4eJI0BeKa

Hogselimue nocTHKeHUsT XUMUYECKOM HAYKM M XMMHYECKOU
TEXHOJOTHH. POlb XMMUHM B 0OECIICUCHUM 3KOJIOTHYECKOM,
SHEPreTUYEeCKOM M MHILIEBOM O€30MacCHOCTH, PpPa3BUTHH
MeaunuHel. [IpaBuna moucka M aHanM3a XHUMHUYECKOU
uHboOpMallMd M3 pPA3IMYHbIX MCTOYHUKOB (HAaydHas u
ydeOHO-Hay4YHas

nHopmanuu, cetb HTEepHET).

auTeparypa,  CpeAcTBa  MacCOBOH

6. O0pa3oBaTejibHbIE Pe3yJbTATHI 0CBOECHHS TUCIUILTHHBI (MOTYJIfA):

Koa u HamMeHOBaHHEe KOMIIETEHIIMH

Pe3y.]'leaTl)I O0CBOCHUSHA )_II/ICIII/II'[J'II/Il-Il)Il

JIK-03. Ilnanupyer u peanusyer
coOcTBeHHOE  MPOdeCcCHOHATBHOE U
JTUYHOCTHOE pa3BuUTHE,

IIPEATPUHUMATEILCKYIO JEATEIBHOCTD B
npodeccHoHaIbHON cdepe, UCTIONb3YeT
3HaHUS TIO0 TPABOBOM M (PUHAHCOBOK
IPAMOTHOCTH B Pa3JIMYHBIX )KM3HEHHBIX

NJIK-03.8. Pa3BuBaeT HHTEIUIEKTyalIbHbIE, TBOPUECKUE
CIOCOOHOCTH U KPUTUYECKOE MBIIIJIEHHE B X0J1€
IIPOBE/ICHUS IPOCTEHIINX UCCIIE0BAaHUI, aHAIN3a SIBICHUH,
BOCIIPUSATHS U MHTEPIIPETALMHN €CTECTBEHHO-HAYYHON
uH(pOpMaIU

MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBYET
B UpE3BBIYAITHBIX CUTYaIUIX

CUTYaLUsAX

JIK-07.  CopneiictByer  coxpanenuto | MJIK-07.4. Oco3HaeT 3HaunMMOCTh KOMITETEHLIUH B 001aCTH
OKpY>KaroIen Cpelbl, | €CTECTBEHHBIX HayK JJIs 4YeJIOBEKa M O0IEeCTBa, UCIIOJIb3YeT
pecypcocOepeKeHuto, IPUMEHSET | TEXHOJIOTUYEeCKUEe JOCTHXKEHMs B 00JacTh  XHMUH,
3HaHUS 00 M3MEHEHUWH KJIuMara, | Oosoru, reorpaduu, SKOJIOTMM JJs  IMOBBIMICHUS
TIPUHIIMIIBI OepeKIIMBOTO | COOCTBEHHOIO MHTEJUIEKTYAJIbHOTO Pa3BUTHUS B BEIOpaHHOM

po¢eCCUOHATBHON IeATETLHOCTH

! Vka3blBaroTCs JMYHOCTHBIE M METANPEAMETHBIE PE3YJIbTAThI, B (JOPMUPOBAHUM KOTOPBIX YHacTBYET 00lIeo0pa3oBaTesbHas

JIMCIUILIAHA.
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