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TYMAHUTAPHO-TEXHOJIOrHYeCKUi HHCTUTYT (puauan) OI'Y, 2024.

PabGouass mporpamma mnpemHa3HaueHa I TpenojaBaHus 0a30Boi  0011e00pa3oBaTeNbLHOM
JUCHMIUINHBI «XUMUs» TPU pealln3allid OCHOBHOM IpodeccroHanbHON 00pa3oBaTeIbHONU MPOrpaMMBbl
CIIO nHa 6a3e OCHOBHOTrO 00IIero oOpa3oBaHHsS C TOJYYEHHEM CpPEJIHEro o0Imero oOpa3oBaHMS IS
cnermanpHocTel CIIO TexHomorunueckoro npoduist B 1 cemectpe.

Pabouas mporpamma paspaborana ¢ yuerom tpedboBanmii @I'OC cpemgnero obmero oopazoBaHus,
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COOTBETCTBHHM C TMPUMEPHOW MporpaMMoil 001eo0pa3oBaTeIbHON AUCIHUIUIMHBI  «XUMUS»  JUIS
npodeccruoHaIbHBIX o0OpazoBaTeIbHBIX OpraHMU3alnii, PEKOMEHJOBAHHOM denepaibHbIM
rocyJ1IapcTBEHHBIM O10IPKETHBIM o0pa3oBaTeIbHBIM YUpEKICHUEM JIOTIOJIHUTEIIBHOTO
npodeccronanpHOr0 06pazoBanus «MHCTUTYT pa3BUTHS PODHECCUOHATHHOTO 00pa30BAHMS».
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1 HeJsp 1 32724y JUCHUTIMHBI

DopMUPOBAaHUE Y CTYAEHTOB TPEACTABICHUS O XUMHUYECKOM COCTaBJISIONIEH €CTECTBEHHO-
Hay4yHOW KapTHHbl MHMpa KaK OCHOBBI TPHUHATHUS pEIIEHUH B JKU3HEHHBIX U IPOM3BOJICTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOJHOM cpejie.

3agaum:

1) chpopmMupoBaTh NOHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX MIPOLIECCOB U SBJICHUMA
B OKpYXKaroled cpejie, 1EeJOCTHOM HAayyHON KapTUHBI MHpPA, B3aUMOCBSI3M W B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYJIBI HEOPraHMYECKUX M OPTaHUYECKUX BEILIECTB, YPAaBHEHUS
XUMHUYECKUX pPEaKIMi, OOBACHATH UX CMBICH, HHTEPIPETUPOBATh PE3YNbTaThl XUMHUUYECKHUX
9KCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM IPOBEACHHUS IMPOCTEHIINX XUMHMYECKUX SKCIEPUMEHTAIbHBIX
MCCIICIOBAaHUN C COOJIIOICHHEM TpaBuil 0e30macHOro oOpalieHus ¢ BEIEeCTBaMU M J1aOOpaTOPHBIM
o0opynoBaHHEM;

4) pa3BUTh YMEHMs MHCIIOJIb30BAaTh HH(GOPMALUMI0 XUMHMUYECKOTO XapakTepa W3 pas3iIUdHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHUs HNPOTHO3UPOBATH IOCIEACTBHUS CBOEH NEATENIBHOCTH U XUMHUYECKHX
IPUPOJTHBIX, OBITOBBIX U IPOU3BOACTBEHHBIX MPOIIECCOB;

6) chopmMupoBaTh MOHMMAHKHE 3HAYUMOCTH JTOCTH)KCHUH XMMHUYECKOW HAyKH M TEXHOJIOTHH IS
Pa3BUTHS COLMATLHOM M MMPOU3BOACTBEHHOM cdep.

2 MecTto aucuumiauabl B crpykrype I[IICC3
VYyeOHas nucuumianHa «XUMHs» U3ydaeTcsi B 0011e00pa3oBaTeIbHOM IIUKIIE Y4eOHOTO TUIaHa.

3 TpeGoBaHus K pe3y/1bTaTaM OCBOCHUS COAEPKAHUSA M CHUIIHHBI

[Ipouecc u3yueHus: AMCUUIUIMHBI HaNpaBieH Ha (OPMHUPOBAHUE FJIEMEHTOB CIEAYIOUINX OOLIUX
komrereHui B coorBeTcTBHM ¢ ®I'OC CIIO cnenmanbHOCTE# 1aHHOTO TTPOdHIs:

OK 01. Beibupats criocoObl penieHus 3a1a4 npoheccuoHanbHON AesTENbHOCTA TPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 02. HMcnonb30BaTh COBPEMEHHBIEC CPEICTBA MMOUCKA, aHAJIM3a U HHTEPIpEeTalnu HHpopManuu,
¥ HH()OPMAIIMOHHBIE TEXHOJIOTUH JUIS BHITIOTHEHHS 3a/1a4 MTPO(HEeCCHOHATBLHON AEATEIBHOCTH.

OK 04. DddexTuBHO B3aUMOICHCTBOBATH M paOOTATh B KOJNIEKTUBE U KOMAaH/IE.

OK 07. CopneiicTBOBaTh COXPAaHEHHIO OKPYXAIOMICH CpPebl, pecypcocOepexeHHI0, MPUMEHSThH
3HaHUS 00 M3MEHEHUU KIIMMAaTa, MPUHIUIBI OEPEeKIMBOIO MPOU3BOJACTBA, d(H()EKTUBHO NEHCTBOBATH B
YpEe3BBIYAHBIX CUTYAIUSX.

I[MIK 1.3. OcymecTBiiaTh OIEHKY MPOU3BOJICTBEHHO-TEXHUYECKHX TIOKa3aTrene paboThl
AIIEKTPUUECKOTO H JIEKTPOMEXAHUUECKOTO 000Dy IOBAHHS

B pe3yJsibTaTe 0cBOEHHS TUCHHUILIMHBI 00YYAIOIIMIACS 10JI5KEH:

3HATH/MIOHUMATH:

- BIIQJICTh CHUCTEMOW XMMHMYECKUX 3HAHHUU, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE TOHSTHUS
(XMMUYECKHUI AJIEMEHT, aTOM, JIEKTPOHHAsi 000J0YKa aToMa, S-, p-, d-2JEeKTPOHHBIE OPOUTATIN aTOMOB,
WOH, MOJIEKYJa, BAJIEHTHOCTD, YJIEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKUCIICHHS, XUMUYECKasl CBS3b, MOJIb,
MOJISIpHAsE Macca, MOJIIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, PyHKIMOHABHAS TPYIIa, paAuKall, H30MepHs,
U30MEpbI, TOMOJIOTHYECKUHN PsijI, TOMOJIOTH, YTIIEBOJIOPO/IbI, KUCIOPO- U a30TCOJEPIKAIINE COSTUHEHHUS,
OMOJIOrMYeCcKU aKTHBHBIE BelleCcTBa (YriIeBObl, KHUPHI, OCIKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCJAMHEHUS, KpUCTAINIMUecKass peleTKa, TUIbl XMUMHMYECKUX peaKIHi
(OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE, HK30-M HHAOTEPMHUUECKHE, pEaklUd HOHHOIO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKUCIUTEIb, BOCCTAHOBUTEIIb,



CKOPOCTh XMMHYECKOW peaKIMH, XMMHYECKOE PaBHOBECHE), TEOPHH M 3aKOHBI (TEOPHUS] XMMHUYECKOTO
CTpoeHusi opraHuyeckux BeimlectB A.M. byTiepoBa, Teopusi 3IEKTPOIMTHYECKON JHCCOLMAIINH,
nepuoanueckuit 3axon /.M. MeHeneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMUECKU N
S3bIK  XUMHH, (HAKTOJOTUYECKHUE CBEIEHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHHM M 0€30MacHOM
WCIIOJIb30BAaHUHM BAKHEHIIMX HEOPTraHUYECKUX M OPraHMYECKHX BEIIECTB B OBITY W MPaKTUYECKOM
NeSITEILHOCTH YEJIOBEKA,

- copMUpOBaTh MPEACTABICHUS: 0 XMMHUYECKOW COCTaBIISIONICH €CTeCTBEHHOHAYYHON KapTHUHBI
MHUpa, pOJIM XUMHUH B TIO3HAHUH SIBJICHUH TIPUPOBI, B HGOPMUPOBAHUM MBIIIUICHUS U KYJIbTYPhl JUYHOCTH,
ee (pyHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM I PelIeHUs] MPAKTHUECKUX 3a7ad M IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIICHUS K CBOEMY 3JIOPOBBIO M IPUPOTHON cpejie.

Ymers:

- YMEThb BBISBIIATh XapaKTEpHbIC MPU3HAKKM M B3aUMOCBS3b W3YYEHHBIX MOHITHH, MPUMEHATH
COOTBETCTBYIOIIIME TIOHSATHS MPU OMUCAHUU CTPOCHUS M CBONCTB HEOPTaHWYECKUX W OPTraHUYECKUX
BEIIECTB M HX TNPEBPAIICHUN; BBISBISATh B3aMMOCBI3b XHUMHUYECKUX 3HAHUM C TOHATHSIMUH U
MPENCTABICHUSAMHU JIPYTUX €CTECTBEHHOHAYUYHBIX MIPEAMETOB;

- yMETh UCHOJIb30BaTh HAUMEHOBAHUS XHMHUYECKUX COCAMHEHHH MEXIYHApOJHOTO COI03a
TEOPETUYECKOW U TPHUKIAJAHOW XHMMHM M TPUBUAJBHBIE HA3BAHUS BAXXHEWIIMX BEIECTB (ATUIIEH,
alleTUJICH, TIUIIepUH, (eHoI, GopMalIblIer I, YKCyCcHasi KUCIIOTa, TJIMIIMH, YTapHBIi ra3, yriIeKUCIbIi ras,
aMMUaK, TallleHas W3BECTh, HETalleHas H3BECTb, MUThEBAs COJAa W JPYTHUX), COCTABISTH (POPMYIIbI
HEOPTaHMYECKUX M OPraHMYECKHX BEIECTB, YPaBHEHHsS] XMMHUYECKHX PEaKIUi, OOBSACHATh MX CMBICI,
MOATBEPXKIATh XapaKTepPHbIE XMMHUYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIONIUMH JIKCIIEPUMEHTAMU U
3aMUCAMM YPAaBHEHUN XUMHUUYECKUX PEAKIU;

- YMETh yCTaHABIIMBATh MPHUHAIJIC)KHOCTh M3yUYE€HHBIX HEOPTAaHUYECKUX U OPTAHUYECKHUX BEIECTB
K OIpE/IeTICHHBIM KJIaccaM M TPYIIaM COSIMHEHUM, XapaKTepHU30BaTh UX COCTaB M Ba)KHEHIIINE CBOWCTBA;
OTIpENIeNISITh BUIbl XUMHUYECKHX CBsi3el (KOBaJIGHTHAs, WOHHAs, METAJUIMYecKas, BOJOPOIHASI), THIIbI
KPUCTAJUTMYECKUX PEHIETOK BEIIECTB; KIACCU(PHUIIMPOBATh XUMUYECKUE PEAKITUH;

- chopmMupoOBaTH MPEACTABJICHUSA: O XUMUUYECKON COCTABIISIONIECH €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa, pOJIM XUMHUH B TIO3HAHUH SIBJICHUH TIPUPOIbI, B (OPMUPOBAHUM MBIITUICHUS M KYJIbTYPhl JUYHOCTH,
ee (pyHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM I pelIeHUs] MPAKTHUECKUX 3a7ad M IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHHUS K CBOEMY 3/IOPOBBIO M PUPOTHOM CpEJIE;

- YMETb MPOBOJUTH PACUYETHI [0 XUMUYECKUM (HOpMyIJiaM U ypaBHEHHSIM XMMHUYECKUX PEaAKLUH C
UCTIOJIB30BaHUEM (PU3UYECKUX BEIHYWH, XapPaKTEPU3YIONIMX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOPMaJIbHBIE YCIIOBHUS) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIB30BaTh B KHU3HEHHBIX
CUTYAalMSIX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

- YMETh IUIAHUPOBATh U BBIMOJIHATH XUMHUYECKUHA IKCIEPUMEHT (IIPEBPAILECHUS OpPraHUYEeCKUX
BEILIECTB MPU HArpeBaHUU, MOJYYEHHE STUJICHA U W3YYEHHE €ro CBOICTB, KAUECTBEHHBIE PEaKIMH Ha
aNbJIETU/IBI, KpaXMall, YKCYCHYIO KHUCIIOTY; JeHaTypaius OeJIKOB NpU HarpeBaHWU, IBETHHIC PEAKIIHH
0ENKOB; TPOBOJUTH PEAKIIMM MOHHOTO OOMEHA, OMpEAeNsATh CPEeAy BOJHBIX PACTBOPOB, KaUECTBEHHBIC
peakiu Ha cynabdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh SKCIIEPUMEHTATbHbIE
3aaun 1o temaMm "Metamuiel" u "Hemertamibl") B COOTBETCTBHM C TPaBWJIAMHU TEXHHUKH 0€301aCHOCTH
npu OOpalieHWd C BEIIECTBAMH H JIAOOPATOPHBIM OOOPYIOBAaHHMEM; TMPEACTABISATh PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTa B (hOpMe 3aluCH YPaBHEHUN COOTBETCTBYIOUINX PEAKIMiA U (OPMYITUPOBATH
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHAIM3MPOBATh XUMHUYECKYI0 HWH(POPMAIHIO, IMOJYy4aeMyK) M3 Pa3HBIX HCTOYHHUKOB
(cpenctB maccoBoit nHopmanuu, cets HTEpHET U ApyTHE);

- BJAJE€Th OCHOBHBIMM METOJAMHU HAYYHOTO TIO3HAHUS BEIIECTB M XHMHUYECKHX SIBICHHUM
(HabmroeHue, U3MEPEHKE, SKCIIEPUMEHT, MOJISTTUPOBAHNUE);

- YMETh MPOBOJIUTH PACUYETHI IO XUMHUECKUM (DOopMyaM U ypaBHEHHSIM XUMHUYECKUX PEaKIUi C
MCIIOJIb30BaHNEM (DU3UYECKUX BEJIMYMH, XapaKTEPU3YIONIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI:
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Macchl, oObeMa (HOpMalbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHMS IS TPUHATUS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUsAX, CBS3AHHBIX C
BEIIIECTBAMU U UX MPUMEHEHUEM;

-yMeTh TUIAHUPOBATh W BBIMOJHITH XUMHUYECKHUN SKCIEPUMEHT (MPEBpAICHHUS OPTaHMYEeCKUX
BEIIIECTB TPU HArpeBaHUU, TMOJYYCHHE STUJICHA U W3YYCHHE €ro CBOMCTB, KAUECTBEHHBIC PEaKIMH Ha
aIBACTUIBI, KpaxMall, YKCYCHYIO KHCIIOTY; JE€HaTypaius O€JIKOB NpH HArpeBaHWM, IIBETHBIC PEaAKIIMH
0€JIKOB; MPOBOAWTH PEAKIIMM MOHHOTO OOMEHA, OINpPEAeIsATh CPeay BOJHBIX PAacCTBOPOB, KaueCTBEHHBIE
peakiuu Ha cynbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMS; PEIIaTh YKCIIEPUMEHTAIbHbBIE
3amaun o temam "Metamiel" u "Hemeramibl") B COOTBETCTBUM C TPaBWJIAMU TEXHUKH 0€30MaCHOCTH
npu OoOpalieHHH C BellecTBaMH U Ja0OpaTOpHBIM OOOpYJOBaHUEM; TMPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO dKCIIEPUMEHTa B (hOpMeE 3aMKCH YpaBHEHU COOTBETCTBYIOIIUX PEAKINI 1 POPMYyIUPOBATH
BBIBOJIBI HA OCHOBE THX PE3YJIbTATOB.

Hcnoab3oBaTh NpUOOPETEHHbIE 3HAHUSL M YMEHHMSl B NPAKTHYECKO# AeATEJHLHOCTH H
TMOBCEeIHEBHOM JKU3HU:

- coOmoaTh MpaBWiIa SKOJIOTHYECKH IeJeco00pa3HOro mMoBeACHHS B OBITY W TPYIOBOH
JIESITETPHOCTUA B IIEJISIX COXPAHEHMSI CBOETO 370POBBSI M OKPYXKAIOIIEH MPUPOJHON CPEbl; YUYUTHIBATH
OTIACHOCTh BO3JICHCTBUS Ha >KMBBIC OPTaHWU3Mbl OTPECICHHBIX BEIIECTB, MOHMUMAs CMBICT MOKa3aTess
MpeeabHOMN J0MYCTUMON KOHIIEHTPAIUH.

4 Opl"al-lI/I33HI/IOHHO-MCTOI[I/I"I€CKI/IQ JAaHHBbIC TUCHUIIINHBI

OO0111e€ KOINMYECTBO YaCOB AUCIMILIMHBI COCTABIIIET 72 yaca

KonmnuecTBo 4acoB 1o yueOHOMY IJIaHy
Bua pabotsr
1 cemectp Bcero

Jlexuu, ypoku 32 32
[TpakTuueckue 3aHsITUSI 28 28
JlabopaTopHbIe pabOTHI 10 10
[TpomexyToUuHast aTTeCTaIus 2 2
Popma IPOMEKYTOUHON aTTECTALHA JuddepenupoBaHHbIi 3a4ET

5 Conep:kaHue H CTPYKTYpPa JMCHUILIAHBI
5.1 Coaep:xaHue pa3aeaoB U CIUNIMHBI

Ne HaumenoBanue
Conep:xanue pasaeJia
pa3nena pa3nena
OcHOBHOe coiepkaHue

1 OCHOBBI CTPOEHN BellleCTBA

1.1 CrtpoeHne aToMOB CoBpemeHnHasi Mojellb cTpoeHus: aroMa. CHMBOJIMYECKUN SI3BIK
XUMHYECKUX XUMUHU. XUMUYECKUHN AJIEMEHT. DJIEKTpOHHAsT KOH(HUrypamus atoma.
3JIEMEHTOB U Knaccudukamuss XuMUYECKUX DJIEMEHTOB (S-, p-, d-dJIE€MEHTHI).
pupoia BanenTtHsie 3nexkTpoHbl. BaneHTHOCTh. DJNEKTpOHHAas MIPUPOJa
XHUMHAYECKOHN XUMUYECKOUN CBSI3U. DJEKTPOOTPUIIATEIHHOCTh. BUIBI XMMHUYECKON
CBSI3U cBs3u (KOBAJCHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOJHAs) |

cnocoObI ee 00pa30BaHUSI.

1.2 Ilepuoanueckuit muyeckas cucTeMa XuMuyeckux osaeMeHToB J[.M. Menaeneena.

3akoH U tabmuna JI.W. | ®usnueckuii cmbica [lepuoamueckoro 3akona /.M. Menpgeneesa.




Ne HaumenoBanue
Copepxanue pa3nena
pa3jaena pa3zena
MenneneeBa 3aKOHOMEpPHOCTH HU3MEHEHHMs] CBOWCTB XHMHYECKHX 3JIEMEHTOB,
00pa3yeMbIX MMU HPOCTHIX M CJIOXHBIX BELIECTB B COOTBETCTBHUHU C
MIOJIOXKEHUEM XMMMUYECKOro sjemeHTa B Ilepumonnueckoi cucreme.
MupoBo33peHueckoe 1 HayyHoe 3HaueHue [lepuoanueckoro 3akoHa
J.U. Menneneesa. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XUMHUYECKUX 3JEMEHTOB. PelleHue NpaKkTUKO-OPHUEHTUPOBAHHBIX
TEOPETHUECKUX  3aJaHUd HA  XapaKkTepHU3alMI0  XUMHYECKHX
3JIEMEHTOB  «MeTtauinueckue / HEMETaLIMYECKHE  CBOICTBA,
AJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUM C
UX DJEKTPOHHBIM CTPOEHHUEM U TMOJOKEHHEM B MNEPUOIUYECKOM
cucreMme xumuueckux aemeHTos .M. MenneneeBa»
2 XuMu4ecKne peakunu
2.1 THIbI XUMUYECKUX Knaccudukamuss w THUNBI XUMHYECKHUX PEAKIHMA C  Yy4acTHEM
peakuui Heopranmvecknx BemecTB. CocTaBieHHWE YpaBHEHUH peakuuil
COCIMHEHUS, PA3JIOKEHHs, 3aMElICHUs, OOMEHa, B T.4. peaKuuil
TOPEHUsSI, OKHUCJICHUSA-BOCCTAHOBJICHUSI. YPAaBHEHUS OKUCJICHHUS-
BOCCTaHOBJICHHS. Crenenb OKHCJICHUS. Oxucnurenb u
BoccTaHOBUTENb. (CoCTaBlieHHE U ypaBHUBAHHE OKHCIUTEIBHO-
BOCCTAaHOBUTEIFHBIX PEAKIHMA METOJOM JJIEKTpOHHOTO OanaHca.
OKHUCIHUTETHHO-BOCCTAHOBUTEIBHEIC peakuuu B pUpo/IE,
MIPOU3BOACTBEHHBIX MPOLECCaX U KUZHEAEATEIbHOCTH OPraHU3MOB
2.2 DNEKTPOIUTUYECKAS Teopust snexkTponuTHUECKON aucconuanvu. MoHBL. DIEKTpPOJIUTHI,
JICCOLUAIIMS U HE3JIeKTpoIuThl. Peakuuu monHoro oomena. CocraBiieHHE peakiuil
MOHHBIH 00MeH HMOHHOTO OOMEHa IyTeM COCTABJIEHUS MX IOJIHBIX M COKpAIEHHBIX
WOHHBIX YypaBHEHUH. KHUCIIOTHO-OCHOBHBIE peakiuu. 3aJaHus Ha
COCTaBJICHHE MOHHBIX peaklui
3 CTpoeHne U CBOICTBAa HEOPraHNYeCKUX BellleCTB
3.1 Knaccudukarmus, IIpenmer HEOPraHHYECKOU XAMUHU. Knaccudukamms
HOMEHKJIATypa HEOpPraHMYecKux BenlecTB. IIpocThle W  CIOXKHBIE BELIECTBA.
CTPOEHHE OCHOBHBIC KJIACChl CIOKHBIX BEHIECTB (OKCHABI, THAPOKCHIBI,
HEOpPraHMYECKHUX KHUCIIOTBI, COJIM). B3auMocBsi3b  HEOPraHMYECKHX  BEIIECTB.
BEILECTB ArperaTHbie COCTOSIHUS BellecTBa. Kpucrammueckue u amopgHbie
BEIIECTBA.  [WMMBl  KPUCTAJUIMYECKMX  PEIIeTOK  (aToMHas,
MOJIEKYJISIpHAS, MOHHAas, MeTaJIndecKas). 3aBUCUMOCTD
(¢u3MUeCKUX CBOWCTB BEIIECTBA OT THUMA KPHUCTAJUIMYECKON
peueTk. 3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BEIIECTB OT BUAA
XUMUYECKOW CBSI3M W THIA KPUCTAIIIMYECKOW pemeTku. [IpuauHs
MHOT000pa3usi BEUIECTB
32 dusnko- Metamnel. O0mue Guanyeckue U XUMHUYECKHE CBOMCTBAa METAJIOB.
XUMHUYECKHE Crioco0b! nostydeHus. 3Hau€HHue METANIOB U HEMETAJNIOB B IIPUPOJIE
CBOICTBa U J)KU3HEJIESITeNIbHOCTH YeJIoBeKa U opranu3mMoB. Koppo3ust Mmerasios:
HEOpPraHMYECKHUX BUJBl KOPPO3HMM, CIOCOOBI 3alIUTBl METAUIOB OT KOPPO3HUHU.
BEIIECTB Hemerammpl. OOmue ¢Qusmyeckue W XMMHYECKHE CBOMCTBA

HeMeTauioB. TunuuHble cBoiicTBa HemeTtauioB IV— VII rpynm.
Knaccudukamust u  HOMEHKIATypa COEAMHEHHH  HEMETAIUIOB.
KpyroBopoTel OWMOTEHHBIX JJIEMEHTOB B TNpupoje. XHUMHYECKUE




Ne HaumenoBanue
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pasaeJia paszaeJia
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEILECTB (OKCHUIOB,
THUIPOKCUIIOB, KUCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB IPOCTBIX BEIIECTB, BOJOPOJAHBIX COEAWHEHMM, BBICIINX
OKCHUJOB U THAPOKCHIOB
3.3 Wnentudukamnms NnenTndurkanms HEOPraHMYECKUX BEIIECTB C UCTIOIB30BAHUEM X
HEOPraHUYECKUX (U3UKO-XUMUYECKUX CBOWCTB, XapaKTEPHBIX KaU€CTBEHHBIX
BEILECTB peaximii. KauecTBeHHbIe peakiiuu Ha Cyiab(aT-, KapOOHAT- U XIJIOPHI-
AHUOHBI, HA KATUOH aMMOHUS
4 CTpoeHue U CBOWCTBA OPraHNYeCKUX BelleCTB
4.1 Knaccuduxanms, [losiBneHue U pa3BUTHE OPraHUYECKOM XMMHUHU Kak Hayku. [Ipeamer
OpraHM4YecKOl XMMUU. MeCcTO M 3HaYeHUE OpPraHMYEeCKOM XHWMHUHU B
CTpOEHUE U CUCTEME E€CTECTBEHHBIX HayK. XHMMHYECKOE CTPOCHUE KaK IMOPSIAOK
HOMEHKJIaTypa COCJIMHEHUsI aTOMOB B MOJEKYJIE€ COIJIACHO UX BAJEHTHOCTH.
OpraHU4eCcKuX OCHOBHBIE  MOJIOKEHUS  TEOPUM  XHUMHYECKOIO  CTPOCHHS
BEILIECTB opranuueckux coenuHeHuid A.M. BytinepoBa. YriaepoaHblii CKeJIeT
OpraHMYECKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOro CTpoeHHs Mosiekyl. M3omepus u uzomepsl. [lonstue o
¢dbyakuoHanbHOM rpynmne. Pamukan. [lpuHnumner kiaccupukanuu
OpraHMYECKUX COeAMHEHUH. MexayHapoaHass HOMEHKJIaTypa |
NPUHLUIBI HOMEHKJIATyphl OpraHuuecKkux coeauHeHuit. [lonstue o6
a30TCOJIEPKALLUX COCIMHEHMSX, OMOJIOTUYECKU AKTHBHBIX
BEIIECTBAX (yranesopax, KUpax, Oenkax " Ip.),
BBICOKOMOJIEKYJISIPHBIX ~ COCIMHEHHUAX  (MOHOMEp,  IOJIUMEp,
CTPYKTYPHOE 3BE€HO)
4.2 CaoiicTBa OUBUKO-XUMUYECKHE  CBOMCTBA  OpPraHUYECKUX  COEJIMHEHUI
OpraHU4eCcKuX OTJEJIbHBIX KJIaccoB (0COOEHHOCTH KiIacCU(UKALUMU U HOMEHKJIIATypPbI
COEIMHEHU N BHYTPH KJIacca; FOMOJIOTUYECKHUH psii ¥ oOmiast hopmyiia; H30Mepus;

(u3HyUecKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CIIOCOOBI TTOJIYICHHUS):
— TpenesibHbIe YTIEBOJOPO/Ibl (alKaHbl M IMKJIOAIKaHbI). ['opeHue
MeTaHa KaK OJWMH M3 OCHOBHBIX MCTOYHHMKOB Teljla B
MIPOMBILIUIEHHOCTH U ObITy. CBOICTBA NMPUPOIHBIX YIIJIEBOJAOPO/OB,
HaxoXJIeHHe B MPUPOJE U NMPUMEHEHUE AJIKaHOB; — HEIpe/eIbHbIe
(ayKeHBbl, aJKUHBI U AJKaJWEHbI) U apOMATUYECKHE YIJIEBOJIOPOIbI.
['openue aneTniieHa Kak KCTOYHUK BBICOKOTEMIIEPATYPHOTO TIIaMEHHU
JUIS CBapKU M pe3ku MeTaiuioB. Kuciopojacoaepxamue coeauHeHUs
(ciupThl U (heHOIIBI, KAPOOHOBBIE KHUCIOTHI U d(PUPHI, aNbICTUIBI U
KETOHBI,  JKHUpBL,  yrieBoael).  [lpakThueckoe  mpUMEHEHHE
STHJICHTIIMKOIIS, TIulepuHa, ¢perona. [Ipumenenne hopmanbaeruia,
aleTalbJIeTua, YKCYCHOM KHCIOThl. Mplla Kak COJM  BBICIIHX
KapOOHOBBIX KHUCJIOT. MOIOIIHE CBOWCTBA MbLIA. A30TCOAEpKAIIUe
COEJIMHEHUS (amMHHBI u AMUHOKHUCJIOTHI, Oenkn).
Bricokomonekynspabie COEJIMHEHUS (cUHTETUYECKHE u
OMOJIOTUYECKU-aKTHBHBIE). MOHOMEp, OJIUMEp, CTPYKTYPHOE 3BEHO.
[lonumepu3anust STUIEHAa KaK OCHOBHOE HANpPAaBIEHHE  €ro
ucnoyib3oBaHus.  ['eHernueckass ~ CBA3b ~ MEXIAYy  Kjaccamu
OpPraHUYECKUX COCAMHEHUIA.
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4.3 Unentudukamms buoopranndeckue coequnenus. [Ipumenenne u Guosoruyeckas poib
OpraHU4eCcKuX yriaeBoaoB. OKHUCIIEHHE YIJIEBOJOB — HCTOYHHK HHEPIHMM >KUBBIX
BELIECTB, X opranu3MoB. OO6iacTy NpUMEHEHHs aMHUHOKHUCIOT. [IpeBpaieHus
3HaYeHUE 1 O0enkoB mHINM B opraHusMe. buosornueckue QyHKIUU OEIKOB.
MIPUMEHEHUE B buonornyeckne QyHkmuu xupoB. Poib opraHuueckod XUMHUHM B
OBITOBOM U pemieHn mpobsieM muIeBoil Oe3omacHocTH. Ponb opranuyeckoin
IIPOU3BOJICTBEHHON XUMHUU B pEHIeHUH MpoOJIeM 3SHEpreTHueckoil 0Oe3omacHocTH, B
JEeSATENBHOCTH Pa3BUTHM MEIULUHBI, CO3JAaHUM HOBBIX MAaTE€pUAIOB, HOBBIX
YyeJloBeKa HUCTOYHHUKOB JHEPruu (aJbTEpHATHBHBIE HWCTOYHUKH OHEPIUH).

OnacHOCTh BO3JEHCTBUS Ha KHUBbIE OPraHU3Mbl OPraHUYECKUX
BEIIECTB OTACIBHBIX KIACCOB (YIIEBOJIOPOJIBI, CIUPTHI, (EHOJIBI,
XJIOPOPTAHUYECKHE TPOU3BOAHBIC, aJBIAECTUIBI M Jp.), CMBICI
MOKAa3aTesl MPeAEIbHO TONYCTUMON KOHIEHTPALIMH.

5 Kunernueckue u CKOpOCTh peaKIHH, €€ 3aBHCUMOCTh OT pPAa3IU4YHBIX (HPAKTOPOB:
TepMOAMHAMUYECKHE | IPUPOAbl PEArupyroIIMX BEIIECTB, KOHLUEHTPAlMU pPearupyromux
3aKOHOMEPHOCTH BELIECTB, TEMIIEPAaTypbl U IUIOIIAANA PEAKIIMOHHOM IMOBEPXHOCTH.
NPOTEeKAHUS TermoBele  3pdexTsl  XUMHUYECKMX  peakuuid.  DK30- |
XMMHUYECKHX SHIOTepMUYECKHEe, peakiuu. OOpaTUMOCTh peaKmuid. XUMHUUECKOE
peaxkuuii paBHOBECHE U €ro CMEIICHUE TMOJ JCHCTBHEM pa3iIHyHBIX (HaKTOPOB

(KOHIIEHTpalMsi PEAreéHTOB WM MPOAYKTOB PpEaKUUH, JaBJICHHE,
TeMIiepaTypa) A CO3JaHHUs ONTHUMAJIbHBIX YCJIOBHUW MPOTEKaHUS
xuMudeckux npoueccos. [Ipuanun Jle [aTense.

6 PacTtBopbI

6.1 [Tonsitue o pactBopax | PactBopenne kak  (U3HKO-XUMHUYECKHW  Tporecc. PacTBopsI.

CriocoObl  MPUTOTOBJIEHUS pacTBOpoB. PacTtBopumocth. MaccoBast
J0JIs1  pacTBOpeHHOro BemiecTBa. CMBICH TOKa3aTesl IpelelbHO
JOITYCTUMOM KOHLEHTPALlMM M €ro MCIOJIb30BAHHE B OLICHKE
3KOJIOTUYECKON 0e30MacHOCTH. [TpaBuna 3KOJIOTMYECKU
LIeJIeCO00pa3HOro MoBeleHUsI B OBITY M TPYAOBOH AEATEIHHOCTH B
LIENISIX COXPAHEHHUsI CBOETO 37I0POBbsi U OKpYXKarolled MpUpOIHON
Cpelbl;  ONACHOCTb  BO3JEHCTBHA  HA  JKMBBIE  OpPraHU3MBI
ONpEJEIICHHBIX BEIIeCTB. PelleHne paKkTUKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3a/JlaHUi Ha pacTBOPBI, HCIOJIb3yeMble B OBITOBOW U
IIPOU3BOICTBEHHOM JESTEIBHOCTH YEJIOBEKA

6.2 Uccnenosanue [IpuroroBienue pacTBOPOB
CBOMCTB pacTBOPOB

7 Xumus B ObITY B Hoselilne n0CTHKEHUS XMMHYECKOW HAyKHM M XUMUYECKOHU
NPOU3BOACTBEHHON | TexHOoJoruu. Pomb XuMuM B 0OECHEUEHUH  SKOJIOTHYECKOM,
AeSITeJIbHOCTH 9HEPreTUYECKOW W THINEBON 0e30MacHOCTH, Pa3BUTUU MEIUIUHBI.
YyeJIOBeKa [lpaBuna moWcka u aHaIW3a XWUMUYECKOW wuHpopManuum wu3

pa3IMYHBIX MCTOYHUKOB (Hay4yHass M y4eOHO-HAy4Has JHUTEpaTypa,
cpeacTBa MaccoBor nHQopmanuu, cetb MHTepHET)

5.2 CTpyKTypa IUCHHMILUIHHBI
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Paznensl nucuumuivgbl, n3ydyaemble B 1 cemecTpe

pJ:z_ Haumenoanue pasnenon Komriectso 1acos
nena Beero | Jlekuuu | 113
1 OcCHOBBI CTPOEHMS BellecTBa 6 2 4
11 Crpoenue aToMoB XUMHYECKUX JIEMEHTOB 1 4 ) >
IPUPOJIa XUMUYECKOH CBSI3U
1.2 [Tepnonnueckuii 3axox u tabmmma [I.1. Menneneena 2 - 2
2 XuMHYeCKHe peaKInu 8 4 2
2.1 Tunsl XUMUYECKUX PEaKIAMN 4 2 2
2.2 DNEKTPOJUTHYECKAs UCCOLMAIINs U MOHHBIA OOMEH 4 2 -
3 CTpoeHue U CBOIICTBAa HEOPraHN4YEeCKUX BellleCTB 18 8 8
31 Krnaccugukanus, HOMEHKIIaTypa U CTPOEHHUE 4 ) >
HEOpPraHMYECKHX BEIIECTB
39 OUBUKO-XUMUYECKHE CBONCTBA HEOPTAaHUYECKUX 10 6 4
BELIECTB
3.3 | Unentuduxanusi HEOpraHMYECKUX BEIIECTB 4 - 2
4 CTpoeHue U CBOHCTBA OPraHMYeCKUX BellleCTB 22 12 6
41 Knaccuduxanusi, ctpoeHre 1 HOMEHKIIaTypa 4 ) ’
OpPraHUYECKHUX BEIIECTB
4.2 | CBolicTBa OpraHM4YEeCKUX COCIMHEHUIN 12 6 4
Wnentudukanus opraHnyecKux BEIIeCTB, UX
4.3 | 3HaYeHHE U IPUMEHEHHE B OBITOBOH U 6 4 -
MIPOU3BOACTBEHHOM IS TEIbHOCTH YeJIOBEKa
5 Kunernyeckue n TepMoANHAMHYECKHE } 6 2 4
3aKOHOMEPHOCTH NMPOTEKAHHUS XHMHYECKHX PeaKIuii
6 PacTBOpbI 4 2 -
6.1 | IlonsiTue o pacTBOpax 2 2 -
6.2 | MccnenoBaHue CBOWCTB pacTBOPOB 2 - -
7 Xumus B ObITY H IPON3BOICTBEHHO /1eSITeIbHOCTH 6 2 4
yeJioBeKa.
IIpomexkyTouHast aTTecTauMs 2
(muddepenuupoBaHHBI 324€T)
Bcero 72 32 28
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5.3 [IpakTnyecKkue 3aHATHSA

Ne
pa3nena

Tema

Koa-Bo
4acoB

1.1

Pemenue 3a1annii Ha UCTIOJIB30BaHUE XUMUYECKON CUMBOJIMKU U HA3BAHUM
COEIMHEHUN IO HOMEHKJIaType MEXAYHapOJHOTO COI03a TEOPETHUECKON 1
NPUKIIAIHON XUMUU U TPUBHAJIBHBIX Ha3BAaHUM JUIsl COCTABICHUS] XUMHUUECKUX
dbopMyI TBYXaTOMHBIX COEAMHEHHI (OKCUIOB, CYIb(GUIOB, THAPUIOB H T.I1.) H
JPYTUX HEOPraHUUYECKUX COeIMHEHUM OT/eIbHbBIX KilaccoB. [IpakTuueckue
3a/laHHs Ha YCTAHOBJIEHUE CBA3M MEX]ly CTPOEHHUEM aTOMOB XMMHYECKUX
AJIIEMEHTOB U NEPUOIUUECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX DJIEMEHTOB U
UX COECUHEHUI B COOTBETCTBUU C MOJI0keHHEeM [leprnoanyueckoit CUCTEMBI.

1.2

Ilepuoauueckas cucrema xumuueckux anemeHToB .M. Meneneena.
Ousnueckui cmbici [lepuoauueckoro 3akona .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX
VMMH MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBUM C TOJIOKEHUEM XUMHYECKOTO
anemeHTa B [leproanyeckoil cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYCHHE
ITepunoanueckoro 3akona JI.11. Menaeneena. [Iporuno3ssr [I.11. MeHnaeneena.
OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. Pellienne npakTuko-
OPHEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTepU3aLUI0 XUMUIECKAX
ANIEMEHTOB «MeTalmnueckue / HeMeTAIINYECKUE CBOMCTBA,
3NEKTPOOTPULIATEIBHOCTh XUMHUUECKHX 3JIEMEHTOB B COOTBETCTBUU C UX
3JIEKTPOHHBIM CTPOEHHUEM U MOJI0KEHUEM B IIEPUONYECKON CUCTEME
xumudeckux sneMeHToB .M. Menneneera»

2.1

KonunuecTBeHnble OTHOIICHNS B XUMUHA. OCHOBHBIE KOJTHYECTBEHHBIE 3aKOHBI B
XUMHHU U pacyeThl 110 YpaBHEHUAM XUMHUYECKUX peakiuil. MoJb Kak euHuLa
KoJIn4YecTBa BeulecTBa. MoJsipHas Macca. 3aKOHBI COXPaHEHUSI MacChl U SHEPTUH.
3akoH ABoraapo. MomspHbiii 00beM ra3oB. OTHOCUTEIbHAS TUIOTHOCTD T'a30B.
Pacyetsl o ypaBHEHUAM XUMHUYECKUX PEAKIUI ¢ CIOJIb30BaHUEM MACCHI,
o0bemMa (HopMasIbHbIC YCIOBUS) Ta30B, KOJIUYECTBA BEIIECTBA

3.1

HowmenkiiaTypa HeopraHMueCKUX BELECTB: Ha3BaHUE BELIECTBA UCXOS U3 UX
XUMHYECKOH (POPMYIIBI MJI COCTABIIEHNE XUMUYECKON (OPMYJIIBI UCXOMS U3
Ha3BaHMs BemecTa o MexayHapoanoit (MIOITAK) unu TpuBnansHoi
HOMEHKJIaType.

Pemenue npakTudeckux 3aaHui MO KiIacCH(pUKAIIMKI, HOMEHKIIAType 1
XUMHUYECKUM (OopMyJIaM HEOPraHMYECKUX BEIECTB Pa3IMUHBIX KIacCOB
(yrapHslii ra3, yriekuciblii ra3, aMMHUak, raiieHas u3BecTb, HeraiieHasi U3BECTh,
NUTHEBASI CO/IAa U IPYTUX): Ha3bIBATh U COCTABIIATH (POPMYJIbI XUMHUECKUX
BEIIIECTB, ONPEIENITh IPUHAJIEKHOCTD K Kiaccy. IcTOUHMKN XMMUYECKOM
uHbopMaIyu (CpeJCTB MaccoBOM MHGOpMAIIHH, ceTh IHTEepHET U apyrue).
[Touck nnopmanuu no Ha3BaHUAM, UJICHTHPHUKATOPAM, CTPYKTYPHBIM
dbopmynam




12

Ne
pa3nena

Tema

Koa-Bo
4acoB

3.2

CocrapneHue ypaBHEHUH XUMUYECKUX PEAKLIUN C y4acTHEM MPOCThIX U
CJIO’KHBIX HEOPTaHWYECKHX BEIIECTB: METAJIJIOB U HEMETAJIOB; OKCHUJIOB
METaJIJIOB, HEMETAJJIOB M aM()OTEPHBIX 3JIEMEHTOB; HEOPTaHUUECKHUX KUCIIOT,
OCHOBaHM U aM()OTEPHBIX TUIPOKCHIOB; HEOPTAHUIECKUX COJICH,
XapaKkTepU3YIOLUX UX CBOMCTBA. Perienne npakTHKO-OpUEHTUPOBAHHBIX
TEOPETHUYECKUX 3a/IaHUi Ha CBOICTBA, COCTaB, MOJTy4YeHHE U Oe30macHoe
UCIOJIb30BAHNE BaXKHEUIIINX HEOPIraHWYECKUX BEIIECTB B ObITY U MPAKTUYECKON

33

«MnenTudukanys HeOpraHMYeCKuX BellecTB». Pelenne skcrepuMeHTalbHbIX
3a/1a4 110 XUMUYECKUM CBOMCTBAM METAJIOB U HEMETAIIJIOB, 110 PACIIO3HABAHUIO
U MOJIYYEHUIO COeIMHEHUIM METaJIOB U HEMeTaJUIoB. M ieHTrudukanus
HEOPraHM4eCKHUX BEIIECTB C MCIIOJIb30BAHNEM UX (PU3NKO-XUMUYECKHX CBOWCTB,
XapaKTepHbIX KaYeCTBEHHbIX peakinil. KauecTBeHHbIe peakiiu Ha Cyab]ar-,
KapOOHAT- M XJIOPUJI-AHUOHBI, HA KATHOH aMMOHMSI

4.1

HomenknaTtypa opraHn4eckux COeMHEHHU OTAENbHBIX KIACCOB (HACBILLIEHHBIE,
HEHACHIIIIEHHBIC U APOMATUYECKHE YTIICBOIOPOIbI, CUPTHI, (DEHOIIBI, AJIbJIETUIBI,
KETOHBI, KApOOHOBBIE KUCIOTHI U Jip.) CoCTaBlIeHUE MOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (POPMYIT OpraHMUECKUX BEIIECTB OT/ACIBHBIX KJIACCOB, UCTIOIB3YSI
UX Ha3BaHUsA M0 CUCTEMATUYECKON U TPUBHAJILHON HOMEHKIJIATYpE (ITHIIEH,
alleTWJICH, TIIMIEPUH, GeHo, (opManbAerull, YKCyCHast KUCIIOTa, TIUIIHH).
Pacuets mpocreiinieii ¢opMyIbl OpraHHYECKON MOJIEKYITBI, HCXOIS U3

4.2

CBolicTBa OpraHUYECKUX COCIMHEHUH OT/IEIbHBIX KJIACCOB (TpUBUAIbHAS U
MEX]TyHapOoJHasi HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI IMOTY4YEHHUs):
npeaeabHble (aTKaHbl U LUKJIOATIKaHbl), HENPEAeIbHbIE (aJIKEHbI, aTIKUHBI U
QJIKa/IMEHBI) ¥ apOMATUYECKHE YTIIeBOOPO/IbI, CHUPTHI U PEHOJIBI, KApOOHOBBIC
KUCJIOTHI U 3(HPBI, aJIbJIETU/IbI U KETOHBI, aMUHBI U AMHUHOKHUCIIOTHI,
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS. 3aJaHUsI HA COCTABJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIIHMI ¢ y4acTHEM OPraHUYeCKUX BEIIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOCHUS

CocraBieHue cxeM peakuuid (B TOM YUCIIE 10 IPEIJI0KEHHBIM LIETOYKaM
MPEBPALLEHUI), XapaKTEPU3YIOLINX XUMUYECKUE CBOMCTBA OPraHMYECKHUX
COCIMHEHUN OTJENBHBIX KJIACCOB, CIIOCOOBI UX MOJIYUYEHUS ¥ Ha3BaHHE
OpraHUYECKUX COCAMHEHHM 10 TPUBUAIBHON WM MEXIYHApOIHON
CUCTEMATHUYECKOM HOMEHKIIaType. PerieHre npakTuKo-OpueHTUPOBAHHBIX
TEOPETUYECKUX 3aJJaHUI Ha CBOMCTBA OPraHWYECKUX COCTMHEHUN OTIIEIbHBIX
KJIACCOB

Pemienre npakTUKO-OPUEHTUPOBAHHBIX 33aHUN HA aHAJIU3 (PaKTOPOB,
BJIMSIIOIIMX Ha U3MEHEHHE CKOPOCTH XMMHUYECKOH peakliny, B T.4. C O3ULIUN
9KOJIOTHYECKH 11€JIeCO00pa3HOro MOBEIECHUS B ObITY M TPYJOBOM /1€ATEIbHOCTH B
LEJIIX COXPAHEHMsI CBOETO 3710POBbsl U OKPY’KaIOLIEH MPUPOIHOM Cpeibl.
Pemienune npakTMKO-OpMEHTUPOBAHHBIX 33/IaHUI HA TpUMEHeHue npunimna Jle-
[Tarenbe a1 HAXOXKACHUS HAIPABJICHUS CMELIECHUSI PABHOBECHUS] XUMHUYECKOU
peakiyu U aHaiu3 (PakTOpOB, BIUSIONIMX HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS
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Ne
pa3nena

Tema

Koa-Bo
4acoB

[Touck n ananu3 KelcoOB O MPUMEHEHUN XUMUYECKUX BEILIECTB U TEXHOJIOTUH C
yueToM Oyaymiei npodeccnoHanbHON AEITEIHLHOCTH 110 TeMaM: BaKHEUIITHE
CTPOUTEIbHBIE MAaTEPHUAJIbI, KOHCTPYKLIMOHHBIE MAaTEPHAJIbI, KPACKH, CTEKIIO,
KepaMuKa, MaTepHuabl AJIs AJIEKTPOHUKH, HAHOMATEPHAJIbl, TEKCTHIIbHbBIE
BOJIOKHA, UCTOYHUKHU SHEPTUU, OPTaHUYECKHE U MUHEPAJIbHbIE yI00peHUs,
JIeKapCTBEHHBIC BENIECTBA, ObITOBast Xxumus. 3amuTa: [Ipencrasienue
pE3yIbTATOB PELICHHUS KEHCOB B (JOPME MUHU-AOKIIA/A C IPE3EeHTAIEH

Bcero

28

5.4 JIaGopaTopHble 3aHATHSI

Ne
pasjena

Tema

Ko.J-Bo
4acoB

22

“Tunsl XuMUYEeCKUX peakuuid”. MccaenoBanre TUNOB (110 COCTaBY U
KOJIMYECTBY MCXOJHBIX U O0PA3yIOIINXCS BEIIECTB) U MPU3HAKOB XUMHUYECKUX
peakumii. [IpoBenenne peakinii HOHHOTO OOMEHa, ONPEIeIIECHNE CPE bl
BOJIHBIX pacTBOPOB. 3a/IaHKsI HA COCTABJICHHE MOHHBIX PEaKIui

3.3

<<I/II[€HTI/I(1)I/IK3L[I/I$I HCOPraHNYCCKUX BCHICCTB». Peuienue SKCIICPUMCHTAJIbHBIX
3aJa4y o XUMMYECKHM CBOMCTBAaM METalIOB U HEMCTAIOB, 10
pacClio3HaBaHUKO W HNOJYYCHUIO COG,I[I/IHGHI/Iﬁ MCTALZIOB M HCMCTAJJIOB.
HHGHTHq)HKaHHH HCOPraHNM4YCCKUX BCIICCTB C HCIIOJIBb30BAHHUCM HX (1)I/IBI/IKO-
XUMHUYCCKUX CBOﬁCTB, XApaKTCPHbIX KAYCCTBCHHBIX peaKL[PIfI. KauecTtBennnie
p€aKkunn Ha Cy.]'IB(baT-, Kap6OHaT- " XJIOpUO-aHUOHBbI, HA KATHOH aMMOHUS

4.2

HpeBpaLueHI/m OpPraHN4YCCKHX BCIICCTB IIpU Hal"peBaHI/II/I”. HonyquI/Ie O9THJICHA
N H3YUYCHHC Cro CBOMCTB. MOI[GJ'II/IpOBaHI/Ie MOJICKYJT W XHUMHYCCKUX
HpeBpaH.IeHI/Iﬁ Ha MpUMCPC dTaHa, 3TUJICHA, AICTUJICHA U AP.

4.3

“UneHtrdukanis  OpraHMYECKUX  COCIMHCHHUHW  OTICIBHBIX  KJIacCOB™
NnenTudukanus opraHMuecKuX COCTMHCHUN OT/ICIIbHBIX KJIACCOB (Ha mpuMepe
QJBJIETU/IOB, KpaxMalla, YKCYCHOW KUCIIOTHI, OCJIKOB U T.II.) C HCIIOJIb30BAHUEM
X (DU3UKO-XUMHUYCCKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIUH.
Henarypanusi Oenka mnpu HarpeBaHud. L[BeTHble peakiuu  OEIKOB.
Bo3HuKHOBEHHME aHATUTUYECKOTO CHUTHAJIA C TOYKH 3PCHHS XWMHYECKUX
MPOLIECCOB TPH MPOTEKAHUM KAYECTBEHHOW pEaKiuu, TO3BOJIAIOIICH
UICHTU(PUITUPOBATD MPEIJIOKEHHBIE OPTraHNYECKUE BEIIECTBA

6.2

«[IpuroroBnenne pactBopoB». [lpuroroBieHue pacTBOpOB  3aJaHHOMU
(MaccoBoi, %) KOHUEHTPALUU (C MPAKTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMM)
U ONpeNETICHUE Cpebl BOJHBIX pacTBOPOB. Pelienne 3a1a4 Ha NPUTOTOBJICHHUE
pacTBOpOB

Bcero

10
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6 YueOHo-MeTOAHYECKOE 00ecTieueHre TUCHUILTHHBI

6.1 PexoMenayemas qutepaTypa

6.1.1 OcHoBHas1 IMTepaTypa

1. Xumus: y4ueOHMK nisi cpenHero mnpodeccuoHanbHoro ooOpazoBanusi/ 0. A. JleGenes,
I'. H. ®ageeB, A. M. l'onyGes, B. H. lllanoBan ; mox oOmieit penakmueit I'. H. ®aneeBa. — 2-e wu3n.,
nepepad. u gom. — MockBa: W3marensctBo IOpaiir, 2024. — 431 c.— (IIpodeccuonansuoe
oOpaszoBanue). — ISBN 978-5-9916-7723-3. — TekcT : anekrpoHHsIil // O6pazoBaTenbHas miargopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/537876

6.1.2 lonosinuTeIbHAS JJUTEPATYpa

1. Andunorenoa, M.B. Xumus : yueOHMK W TPAKTUKYM UIA CPeAHETrO MpodheCcCHOHATBHOTO
obpazoBanusi / U. B. Aupunorenona, A. B. babkos, B. A.IlonkoB. — 2-e wu3m.,, ucCmp. ¥ JOM. —
Mockaa : M3gatensctBo FOpaiit, 2024. — 291 c. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-
534-11719-6. — Texkctr : osnexTpoHHbI // O6paszoBatenbHas miatgpopma IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/538526

2. Pocun, W.B. Xumusa. VYueOHMK ¥ 3aJa4HHK : UL CPEAHEr0 MpPOdEeCCHOHATBHOTO
obopazoBanus / W. B. Pocun, JI. JI. Tomuna, C.H. ConoBbeB. — MockBa: HWM3matensctBo IOpaiir,
2024. — 420 c. — (ITpodeccuonanpHoe o6OpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr
aneKTpoHHbIi // OOpazoBaTenbHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537024

6.1.3 Ilepuoauyeckune u3TaHUs
Xumus 1 xu3Hb - XXI Bek https://biblioclub.ru/index.php?page=journal _red&jid=688934

6.1.4 UuTepHeT-pecypcehl
OBC «YHuBepcuTeTckast OnbImMoTeKka OHIAiH»
ObC u3narenscTBa «JIaHb»
OBbC u3narenscTBa "FOpaiit”

6.2 IlporpamMHoe oGecneyeHue, npodeccHoOHANIBHBIE 0a3bl JaHHBIX U HMH(OPMAIMOHHBIE
CIpaBOYHbIE CHCTEMbI COBPEMEHHBIX HH(POPMAIIMOHHBIX T€XHOJIOTHIi

Tun nporpaMMHOTo

Haumenosanue Cxema NHUIeH3UPOBAHUS, PEKUM JIOCTyIA
obecnieueHus
PEZ OC O6pazoBatenbhas aurieH3us ot 11.07.2022 r. na 3
Omepanuontas cuctema «CranapTHas» roja s 240 pabo4nx MECT B paMKaX COTJIAIICHUS
1utst Pabounx o cotpyaaudectse ¢ OO0 «Pen Codr» Ne 305/06-
CTaHIINH 22V ot 28.06.2022 1.

AnbTepHaTUBHAsA

peanusanus Cpeibl
ucrnonHenus nporpamm | WINE
Microsoft Windows st
OC Ha 6a3e sapa Linux

CoOoanoe I10,
https://wiki.winehq.org/Licensing

Csoo6omguoe I10,
https://libreoffice.org/download/license/
HuTepuer-Opaysep Chromium Cob6opanoe 110,

OducHeIil makeT LibreOffice
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https://www.chromium.org/Home/

Bbecmmarroe 10,

#lunexc.bpaysep https://yandex.ru/legal/browser agreement/
MenuanpourprIiBaTein VLC Coboaroe 110,
JMAtponrp https://www.videolan.org/legal.html
Komrutekt st 06pa3oBaTeNbHBIX YUPEXKICHUH 110
Mngopmannonro- Koncynerant norosopy Ne 337/12 ot 04.10.2012 ., cetenoit
MpaBoBasi cUCTEMA ILnroc

JOCTYI

7 MaTepnaanO-TeXaneCRoe o0ecrieuyeHre TUCHUIIMHDbI

Kabuner u nmabGopaTopus XuUMHH. AyAUTOpHas OCKa, ydeOHass MeOeinb (CTOJIbI YYCHHYECKHE,
CTyJIbS YYEHHMUYECKHE), HarjisigHbie mocoOus. MynbTuMenuitHoe o0opynoBaHuEe (HOYTOYK, MPOEKTOpP

MIEPEHOCHOM, dKpaH nepeHocHo). JlabopaTopHoe 000pyI0BaHHE.

[Tomemienne s caMOCTOATEILHOM paboThl 0Oydaromuxcs. AyIuTopHas JI0CKa, ydyeOHass MeOennb
(cTONIBI ydyeHWYECKHE, CTYJbsl Yy4YeHHUYecKue). MynbTHMEIuitHOe 000pyAoBaHUE (IPOEKTOp, SKpaH,
HOYTOYK C BBIXOJIOM B ceTh MHTepHeT), oOecnednBaroiiee JI0CTYl B 3JIEKTPOHHYIO MH(OPMAIMOHHO-

00pazoBaTeIbHYIO Cpely HHCTUTYTA.




JIMCT
coryiacoBanmsi paGoueii mporpaMmaI

CoermmanbHOCTh: 13.02.13 DxcnuyaTauys ¥ 00CIy»KUBAHUE DIEKTPUUECKOTO ¥ 3IEKTPOMEXAHUYECKOTO

000pynoBanus (10 OTPaCIsIM)
[IIudp 1 HaHMEHOBaHHE

Jucuunnuua: OY]JI.12 Xumus

®opma o0yueHus: ouHas
(ouHas, 04HO-3a04Has, 3201 HAs)

PEKOMEH/IOBAHA Ha 3acenaHuuy npeIMETHO-UMKJIOBON KOMUCCUU

[Tpotokon Ne 6 ot "07" deppans 2024 .

OTBETCTBEHHBIH HUCIIOJIHUTEIb, ACKaH

72
DakyIbTET CPeAHEro NpodeccHOHANIBHOTO 00pa30BaHUs /'//;/}x;'— T.C. Kamaena
HaHMeHoBaHHe (akyIbTeTa MOATHCH pacundpoBKa MOAMHCH

Hcnonuurens T
[IpenoiaBaTesb / W O.B. Jlanunenko
COI''TACOBAHO:

=3

w—

3aBenyromui 6UOIMOTEKON

M.B. Kamplinanosa

nomnuch b

[Ipencenarens npeAMETHO-LHUKIOBOI KOMUCCUH

paciudpoBKa noamucH

H.A. CocHuHa

HanMCHOBAaHHE

Havaneauxk OUT

M

MOAMHCH pacuHdpoBKa NOANHCH

M.B. Canpeixug

nounuc"g./‘\‘ o

pacln(poBKa MOAMTHCH




