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1. O0mas xapakTepuCcTHKA IPUMEPHOI padoyeill NporpaMMbl
001eo0pa3oBaTeIbHOM IMCUMILTHHBI « XUMUSD»

1.1 MecTo 1MCUMILINHBI
OOmeobOpa3zoBaTelibHass  JUCHHUIUIMHA «XUMHUSD»  SBISETCS  00s3aTeNbHOW  YacThIO
o0mieo0pa3oBaTepHOrO MUKIa 00pazoBaTebHON mporpammbl B cootBerctBuu ¢ ®I'OC CIIO
o crieuuanbHocty 09.02.07 UndopMannoHHbIe CHCTEMbI H IPOTPAaMMHPOBaHMe.

1.2 eau ¥ NJIAHUPYEMBI Pe3yJIbTATHI OCBOECHUS THCIUIIJIMHBI:
1.2.1 Heau aucuunJIMHbI

Hean: dbopmupoBaHue y 0OyJarONUXCsl MPEICTABICHHUS O XUMHYECKOH COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KApTUHBI MHpa KaK OCHOBBI TPHHSTHS PEIICHUA B IXKU3HEHHBIX U
MTPOU3BOJICTBEHHBIX CHTYAIIHMSIX, OTBETCTBEHHOTO ITOBEJICHUS B TIPUPOTHON Cpe/Ie.

3agaun:

e (dopmupoBaHUE MOHUMAHHS 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIIECCOB H
SBJICHUN B OKpYXKalolled cpeae, LEeJOCTHOM Hay4HOM KapTHUHBI MHpA, B3aUMOCBS3H H
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

e Pa3BUTHE YMEHHUS COCTaBJIATH (POPMYIIBI HEOPTraHUYECKHX W OPTaHHYECKUX BEIICCTB,
YpaBHCHHWH XHUMHYECKHX PEAKIMi; TPOBOJUTH MPOCTCUITHE pPACUYCTHl 10 XUMHUYCCKHUM
dbopMysiaM U ypaBHECHUSIM XUMHUYECKUX PCAKITHIA;

e (opMHUpOBaHWE HABBIKOB MPOBEACHUS MPOCTCHITNX XUMUYCCKUX IKCIICPUMEHTATBHBIX
WCcCAeOBaHUN ¢ COOMIONEHHEM TIpaBW  Oe30macHOro oOpamieHusi ¢ BemecTBaMu U
nabopaTopHbIM  O00OpYIOBAaHUEM, YMEHMSI WHTEPIPETUPOBATH PE3yIbTaThl XUMHUYECKHX
SKCIEPUMEHTOB;

e OBJIQJICHHE YMEHHUSMHU aHAM3UPOBaTh, OLIEHUBATh, MPOBEPATH HAa JOCTOBEPHOCTH U
00001aTh HHGOPMAITHIO XUMHUYECKOTO XapaKTepa U3 pa3INuyHbIX HCTOYHUKOB;

e QopMupoBaHHME YMEHHsI MPOTHO3UPOBATH TIOCIEACTBUS CBOCH JESITENbHOCTH U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MTPOLIECCOB;

e QopMupOBaHHME TIOHMMaHWE 3HAYMMOCTU JOCTHXKEHUH XMMHUYECKOHW HayKd U
TEXHOJIOTUH 711 pa3BUTHSI COLIMAIILHOM U MPOU3BOJICTBEHHOI cep.



1.2.2 Ilnanupyemble pe3yabTaThbl 0CBOeHHUsI 00pa3oBaTebHON AMcHUIIMHBI B c00TBeTcTBHU ¢ PT'OC CIIO u Ha ocHoBe ®I'OC COO

Koxa
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHIH i

U

H.]IaHI/IpyeMLIe pPe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Bribupatp
CocoOBl  pemeHus

3amad
npodeccCuoHaTbHOM
JESITeITILHOCTH
MMPUMCECHUTCIIEHO
pa3InyHbIM
KOHTCKCTaM

K

B yacTu Tpy10BOT0 BOCIIMTAHMS:

- TOTOBHOCTb K TPYyIdy, OCO3HAHHUE IIEHHOCTH MAaCTEpCTBa,
TPYyI0JII001E;

- TOTOBHOCTb K aKTHBHOH JEATEILHOCTH TEXHOJOTHUYSCKON U
COIMAIILHOM HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATD,
IJIAHUPOBaTh M CAMOCTOSITEIBHO  BBITIOJNHATH  TaKyIO
eI TCILHOCTE;

- WHTEpeC K pa3muyHeiM cdepam npodecCHOHATBHON
JIEeITEILHOCTH,

OBJaageHue YHHMBEPCAJbLHbIMH y4eOHBIMU
NMO3HABATEJIbHBIMH IeHCTBHSIMH:

a) 0a30BbIe JIOTHYeCKHe TeHCTBUA .

- CaMOCTOSTENBHO (OPMYIUPOBATh U aAKTyaJU3UPOBATH
npooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIM NPHU3HAK WM OCHOBAHUSA
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- ONpeneNaTh IENH NeATCIbHOCTH, 3aJaBaTh IapamMeTpbl U
KPUTEPHUH UX JTOCTHKCHUS;

- BBUIBJIATH  3aKOHOMEPHOCTHM W  TNPOTHBOPEYUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCHTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OIICHHBATH
COOTBETCTBUE PE3YJIbTaTOB I[EIsIM, OICHUBATb PHUCKHU
IOCIICICTBUI ACATEIbHOCTH,

- pa3BHBaTh KpEAaTUBHOE MBINUICHUE TIPH pEHICHUU
YKU3HEHHBIX TTPOOIeM

0) 0a30BBIE HCCJIEA0BATENAbCKHE AeHCTBHS:

- BIAJETh HaBBIKAMH  y4eOHO-UCCIENOBATENBCKOH W

- BIAJCTh CHUCTEMOW XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUNA JJIEMEHT, aToM,
3IIEKTpOHHAast 000JI0YKa aTtoma, S-, P-, d-3JIEKTPOHHBIC OPOUTAIIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPHUIATENHHOCTh, CTENEHb OKUCICHUS, XUMHYECKas
CBA3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIH OOBEM, YIJIepOIHbIN
CKeNeT, (yHKIMOHAIbHAS Tpynma, pajgukai, H30MEpHs,
W30MEpbI, TOMOJIOTHYECKUH P, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCIIOPOJI- W a30TCOJIEp)KAIINe COCIUHEHUs, OWOJOTHYECKU
aKTUBHBIC BelIeCTBAa (YrJEBOJIBI, JKUPBI, OCEIKH), MOHOMEp,
MOJIUMED, CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIC
COEIMHEHUS, KPHUCTAJUIMYECKasi pEelIeTKa, THUIbl XUMHYECKUX
peakiuii  (OKHCIUTEIILHO-BOCCTAHOBUTENbHBIE,  3K30- U
SHIOTEPMHYECKHE, PpEaKIMK HOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIMTEI, HERJIEKTPOJIUTHI, ANEKTPOIUTHYECKAs
JCCOLIMAlMs,  OKHCIUTENb,  BOCCTAHOBUTENIb,  CKOPOCTh
XUMHYECKON peakIMi, XUMHYECKOE pPaBHOBECHE), TEOPUH U
3aKOHBI (TEOPHsI XUMUYECKOTO CTPOEHHUSI OPraHMYECKUX BEIIECTB
A.M. bytnepoBa, Teopus 3JICKTPOJUTHUYECKON TUCCOLMAIUU,
nepuoanueckui 3axkoH J[.M. MenzaeneeBa, 3aKOH COXpaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMUH,
dakTosOorMuecKre CBEACHHS O CBOMCTBAX, COCTaBE, MOIYyYCHUH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEWITNX HEOPraHUYEeCKUX H
OpraHUYeCKUX BEIIECTB B OBITY M MPAKTHUYECKOW NEATEIbHOCTH
YeNoBEeKa;

- YMETh BBISBIATh XapaKTEpHbIE MPU3HAKM U B3aUMOCBS3b
M3YYEHHBIX MOHSITHI, MPUMEHSATh COOTBETCTBYIOIIME MOHSTUS




MIPOEKTHOM JIeATENIbHOCTH, HaBBIKAMH Pa3peIieHus npooiem;
- BBIABJIIATH HpI/I‘II/IHHO -CJICACTBCHHLIC CBs3HU 148
aKTyaHI/IBI/IpOBaTb 3212[3.‘1}’, BBIABHUT'aThb I‘I/IHOT€3Y cc peH_IeHI/ISI,
HaXOIUThb apI‘yMCHTI)I JJIA OKa3aTeJIbCTBA CBOUX
YTBEPKJICHHUH, 3a1aBaTh IaPAMETPHI U KPUTEPUH PELICHUS;

- aHaJH/ISI/IpOBaTB HO.Hy‘-IeHHI)IG B XoIe pemeHI/m 3aga4u
peBy.IH)TaTI)I, KpI/ITI/I‘-ICCKI/I OILICHUBATh WUX I[OCTOBepHOCTI),
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX yCJIOBI/ISIX;

- YMGTB nepeHochB 3HAHUA B H03HaBaTeJ'II>HYIO 158
HpaKTI/ILIeCKyIO O6J'IaCTI/I KHU3HCACATCIBHOCTH,

- YMGTB I/IHTCFpI/IpOBaTI) 3HAHUS HN3 pa3HI>IX HpGI[MeTHI)IX
oOJacrei;

- BBIJIBUT'aTb HOBBIEC HJICH,
IIoOaX0oabl U peHIeHI/ISI;

- CIIOCOOHOCThL HX MCIIOJL30BAHMUS B IIO3HABAaTEILHOH H
COIMAJIBHOM MPAKTHUKE;

npeaiaratb OpUruHAJIbHBIC

IpyU OINHUCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKUX BEIIeCTB U MX MPEBPALICHUNA; BBISBIATH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAHUM C  TOHATUSMH U
MIPEACTABJICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh MCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCIUHECHUI
MEKIYHAPOJHOTO COI03a TEOPETHYECKOW M MPUKIAJTHON XUMHHU
W TpPUBHAIIbHBIE Ha3BaHUs BAXHEHIIMX BEIIECTB (ITHIICH,
aleTHIICH, TTUIEPUH, (eHOI, POopMaIIbIIETHI, YKCYCHASI KHCIIOTa,
TJIMIUH, yrapHbI Ta3, YriaeKUCIbld ra3, aMMHaK, TalleHas
W3BECTh, HETAIllEHAas W3BECTh, MHUThEBAas COJa U JPYTHX),
COCTaBIATh  (HOPMYJIBI HEOPTAaHMYECKUX U  OPraHUYECKUX
BEIIIECTB, YPaBHEHUS XUMHUYECKUX PEAKIUU, OOBACHITH HX
CMBICIT;

- yMeTh  YCTaHaBIMBaTh MPUHAIICKHOCTh  H3YUYCHHBIX
HEOPraHWYeCKUX M OPraHUYeCKHX BEIIECTB K OIPECIICHHBIM
KJIaccaM U TPYIIaM COSTUHEHUN, XapaKTepHU30BaTh UX COCTaB U
BOKHEHIIIME CBOWMCTBA; OMPENEHATh BUAbI XMMHYECKHUX CBS3€H
(koBalleHTHAsi, WOHHAsA, MeTa/sIn4yecKas, BOJOPOJIHAs), THUIIBI
KPUCTAJUTMYECKUX  PEUIETOK  BEIIeCTB; KIacCUPHUIHPOBAThH
XUMUYECKUE PEAKLINH;

- chopmMupoBaTh MPEACTABICHUSA: O XUMHUYECKOW COCTABJISIONIEH
€CTECTBEHHOHAYYHOW KAPTHUHBI MHUpPA, POJIM XUMHUHU B MO3HAHUU
SBJIGHUN TPHUPOJABI, B (OPMHUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKUMOHAIBHONW T'PaMOTHOCTH, HEOOXOJUMOI
JUISL  PELICHHMs] IPaKTUYECKUX 3aJad U SKOJOTHYECKH
000CHOBAaHHOTO OTHOLIEHHUS K CBOEMY 370POBBIO M MPHUPOIHOM
cpene;

- YMEThb NIPOBOJUTH pacdeThl MO XUMHYECKUM (opmynam u

YpaBHEHUSAM  XUMHYECKUX PEaKIUil ¢  HUCHOJb30BaHUEM
buznyecKux  BENWYHMH, XapaKTePU3YIOIIMX  BEHIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (H.y.) Ta3oB,

KOJIHMYCCTBAa BCHICCTBA, HUCIIOJIB30BATb CHCTCMHBIC XHUMHUYCCKHEC
SHAHUSA IS TPUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX




CUTyalluiaX, CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHHUEM

OK 02. Ucnomns30BaTh

COBpPEMEHHBIE
cpeacTsa TIOUCKaA,
aHaIm3a "
WHTEPIpPETAINN
uHpOpMAIUH u
MH(POPMAITMOHHEIE
TEXHOJIOTUU JUTSt
BBITIOJTHEHUST 337124
npodeccuoHaTbHOM
JEATEIbHOCTH

B o0s1acTH IEHHOCTH HAYYHOTI'O IO3HAHMSA:

- c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha Juasnore KYJIBTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAHMIO  CBOETO  MecTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKON KYJIbTYpbI
KaK CpcacCTBa B3&I/IMO}1€fICTBH$I MCKAY JIIOAbMU W IIO3HAHUSA
MHUpA;

- OCO3HAHHE IIEHHOCTH HAyYHOW IESATEIHHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MIPOEKTHYIO u HCCJIEIOBATENbCKYIO
ACATCIIBHOCTE HHAUBHUAYAJIBHO W B I'PYIIIIC,

Osaanenue YHUBEPCAJIbHBIMU y4eOHBIMU
NMO3HABAaTECJIbHBIMHU I[CﬁCTBP[SIMP[:

B) padora ¢ nHopmaumeii:

- BJaJeTh HaBbIKAMU TOJY4YeHHUs HMHPOpMALUU U3
HMCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITENIbHO OCYILECTBISATH
MOUCK, AaHajlu3, CHCTEMAaTU3alUI0 U  HUHTEPIPETALUIO
nH(pOpPMAaLIUY PA3IUYHBIX BUAOB U GOPM IPEICTABICHHUS,

- co3/laBaTh TEKCThl B pa3IUYHbIX (opmarax Cc ydeToM
Ha3HaYeHUs MH(OPMALUU U IIeJIEBOM ayIuTOpUH, BbIOMpas
ONTUMAJIbHYIO (DOPMY IIPEJCTABICHUS U BU3YalIU3allUH;

- OLICHUBATH JIOCTOBEPHOCTH, JJETUTUMHOCTh UH(OpMALIUH, €€
COOTBETCTBHE MPABOBBIM U MOPATbHO-3TUYECKHM HOPMAaM;

- HCII0JIb30BATh cpeactBa  MH(QOPMALMOHHBIX |
KOMMYHHKAITUOHHBIX TE€XHOJOTHI B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHHKAaTHUBHBIX W  OPraHU3allMOHHBIX  33Jady  C
coOnroeHreM TpeboBaHu SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 6€30MacHOCTH;

- BIAJAECTh HABBIKAMM  pACIO3HABAaHUA W 3aAIIUTHI
nHdopmanuu, THPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH,

- YMETbh IUIAHUPOBATh U BBINOJIHATH XUMUYECKUI IKCIIEPUMEHT
(npeBpateHus OpraHUYECKUX BELIECTB npu
HarpeBaHuy,IOJydYeHUE STUJIEHAa M M3YyYEHHE €ro CBOWCTB,
KayeCTBEHHbIE PEAaKLUMUU Ha albJeTHU[Ibl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus O€JIKOB IpU HarpeBaHWM, LIBETHbHIE
peakuuu O€NIKOB; MPOBOJIUTH pPEAKIMH HMOHHOTO OOMEHa,
ONPENEINATh CPENY BOJHBIX PAaCTBOPOB, KaUECTBEHHBIE pEaKIUU
Ha cynbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHUS
B COOTBETCTBMM C IMpaBWJIaMH TEXHUKH O€30M1aCHOCTH IpHU
oOpallleHHH ¢ BEIIEeCTBAMU M JIabOpaTOpPHBIM 000PYIOBaHHEM;
MPEJICTaBIISITh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B popMe
3allUCH YpaBHEHMI COOTBETCTBYIOIIUX peakuuii u
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

- YMETh OCYILECTBJIATH LEICHANPABICHHBIA MOUCK XUMUYECKOMN
uH(bOpPMaLlMKd B Pa3IMYHBIX HCTOYHHMKAX (HAy4HOU M y4yeOHO-
HAay4YHOU JIUTEpAType, CPEACTBAX MAacCOBOW WMH(OpMAIUHU, CETH
WuTepHeT U Apyrux), KPUTHUECKU aHAIU3HPOBATH XUMUYECKYIO
nHpopMaio, TmepepabaTeiBaTh €€ W HUCIOJBh30BaTh B
COOTBETCTBUH C TIOCTABJICHHOM y4eOHOM 3a/1aueii;

- BJIJICTh OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHUS BEUIECTB U
XUMHYECKUX SIBJIEHUH (HaOIoJeHne, U3MepeHue, IKCIePUMEHT,
MOJICITMPOBAHNUE);

- YMEThb HIPOBOJMUTH pacCyeThl MO XUMHYECKUM QopMmynaMm u
YpaBHEHUSAM  XUMHMYECKUX PEaKIUil ¢  HCHOJb30BaHUEM
buznyecKkux  BENMYMH, XapaKTePU3YIOIIMX  BELIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, o00ObeMa (HOpMaibHbIE
YCIIOBUSI) Ta30B, KOJMYECTBA  BEIIECTBA;  HCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUS JJsi TMPUHATHS pPEIIeHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHHUEM




OK 04. DddexruBHO

- TOTOBHOCTh K CaMOPA3BUTHIO, CAaMOCTOSITEIbHOCTH U
CaMOOIIPEIETIEHHUIO;

-OBJIaJICHHE HaBBIKAMH yueOHO-UCCIEeI0BATENbCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

OBjajeHue  YHHUBEPCAJbHLIMU  KOMMYHUKATHUBHBIMU
JeHCTBUSAMM:

0) coBMecTHaA AeATEIbHOCTD.

- MOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOU W
WHJIMBHUIYAIBHOU pabOTHI;

- MPUHUMATH (S 078 COBMECTHOU JIeSITeIIbHOCTH,
OpraHW30BBIBATh W KOOPAMHUPOBATH JICUCTBUS IO €€
JOCTHKEHHMIO: COCTAaBIATh IIIAH JEHCTBHM, paclpeneisaTh
pPOJIH C Y4€TOM MHEHHH y4aCTHUKOB OOCYXKIATh PE3YyIbTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH W BBHITIOJHATH PA0OTy B YCIOBHUAX
peanpHOrO, BUPTYaJILHOTO u KOMOWHHUPOBAaHHOTO
B3aUMO/JICHCTBHSI,

- OCYHIECTBJISITh MO3UTUBHOE CTPATETHUYECKOE TMOBEIICHHE B
pa3IMYHBIX  CHUTyallUsiX, MPOSABIATH  TBOPYECTBO U
BOOOpakeHUE, OBITh HHUITUATHBHBIM

Ogjaaenue YHUBEPCAJIbHBIMHA peryJasiTUBHBIMH
JefiCTBUAIMU:

I') NpUHATHE ce0Osl U IPYTUX JKO/Iei:

- NPUHMMATh MOTHUBBI W apryMEHTHI JIPYyTrUX JIIOAEH NpHU
aHaJiM3e Pe3ysIbTaTOB JIEITEIbHOCTH;

- IpU3HABATh CBOE MPABO M MPABO APYrUX JIOJEH HA OMIHMOKH;
- pa3BUBAThH CIMIOCOOHOCTH TOHUMATh MHUP C MO3ULIUU JIPYTOrO
YyeJloBeKa

- YMETbh IUIAHUPOBATh U BBINOJIHATH XUMUYECKUI 3KCIIEPUMEHT
(mpeBpallleHHsT OpPraHUYECKMX BEIIECTB IIpU HArpeBaHuUW,
IIOJIyYEHUE ATUJIEHA U U3YyUEHHUE €ro CBOMCTB, KAauE€CTBEHHBIE
peakuuMM Ha ajubAETUbl, KpaxMal, YKCYCHYIO KHCJIOTY;
JeHaTypauust O€JIKOB IpU HAarpeBaHWU, LIBETHBIE pEaKIUU
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpPEeIeysTh
Cpelly BOJAHBIX PAaCTBOPOB, KAUECTBEHHBIE PEaKUM Ha Cyabdart-,
KapOoHaT- ¥ XJOpPUJ-aHWOHBI, HA KATHOH AaMMOHHSI B
COOTBETCTBUU C TMpaBWJIAMHU TEXHUKH O€30MaCHOCTH IpHU
oOpallleHnH ¢ BEIIEeCTBAMU M JIabOpaTOpPHBIM 000PYIOBAHHEM;
MPEJICTaBIISITh PE3YJIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B opMe
3aIlUCU YPaBHEHMI COOTBETCTBYIOIIUX peakuuin u
(dbopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTAaTOB

B3anMMOJICHCTBOBATh U
paboraTh B
KOJJICKTUBE Hu
KOMaHjie

OK 07.
ConeiicTBOBaTH
COXPAHEHUIO
OKpY)Karollen cpensl,
pecypcocOepexeHmIo,

B o06sacTH 3K0JI0rH4eCcKOro BOCIIUTAHNA:

- C(bOpMI/IpOBaHHOCTB 9KOJIOTHYECKOH KYyJIbTYpPbI, IOHUMAaHHC
BIIMAHUA COIIMAaJIbHO-3KOHOMHNYCCKHX IIpouecccoB Ha
COCTOSAHHC l'IpPIpOI[HOﬁ U COIMaIbHOMI Cpeabl, OCO3HAHUC
r100aJIBHOTO XapaKTepa dKOJIOTNICCKUX l'IpO6J'I€M;

- c(hopMUPOBATH MPEJCTABICHUSA: O XUMUYECKON COCTABJISIONICH
€CTECTBEHHOHAayYHOW KapTHHBI MUpPA, POJIM XMMHUHU B MO3HAHUU
SBIIGHUW TPUPOJABI, B (OPMHUPOBAHUU MBIIUJICHUS U KYIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM
JUIs  pEIICHHs MPaKTUYECKMX 3aJad M DKOJOTHYECKHU




IIPUMEHSTH 3HaHUA 00
M3MEHEHHH KJIMMAaTa,
MPUHIUTIBL
OepeKIIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JENCTBOBATH B
Ype3BbIYaHbIX
CUTYaIHsAX

- IUVIAHUPOBAHKE U OCYILECTBIICHUE JCUCTBUN B OKPYXKAIOLIEH
Cpelle Ha OCHOBE 3HaHUS LeJIed YCTOWYUBOIO pa3BUTHUSA
YeJI0BEYECTBaA;

AKTUBHOE  HENPUATHE  JECUCTBHM, IPUHOCAIIMX  BpeEX
OKpYKalollen cpere;

- YMEHHUE MPOTHO3UPOBATh HEOIATONPUITHBIE FIKOJIOTUYECKUE
IIOCJIEACTBUS NMPEANPUHUMAEMBIX IEHCTBHM, IPEIOTBPAIlaTh
Ux;

- paclIMpeHHe OmbITa JEATEIBbHOCTH  3KOJOTMYECKOU
HaIlpaBJICHHOCTH;

- OBJIaJiIcHHME HaBbIKAMH  Yy4eOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOM U COIMAJIbHOM JEATEIbHOCTH

000CHOBAaHHOT'O OTHOLIEHHUS K CBOEMY 370pPOBBIO0 M IMPHUPOJHON
cpene;

- yMeTh COOJIOAaTh MpaBHIIa SKOJOTMYECKH LEIeco00pa3zHOro
NOBE/ECHUA B OBITY W TPYAOBOM JEATENbHOCTH B LEIAX
COXpaHEHHUs1 CBOETO 3J0POBbS M OKPYXKAIOWIEH IPUPOJHOU
CpElbl; YUUTHIBATH ONACHOCTh BO3ACUCTBHUSI HA JKHUBbIE
OpraHU3Mbl  OIPENEICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
IIOKAa3aTelIsl MPEASIbHON TOIYCTUMON KOHIIEHTPALUH;

- yMeThb MPOTHO3UPOBATh, AHAIM3HPOBATh M OILIEHUBATH C
MO3UIIMI PKOJOrNYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOU U
IIPOU3BOJCTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOM BEIECTB; NCIOJIb30BATh MOTYYEHHbIE 3HAHUS JIJIS
OPUHATHS TPAMOTHBIX pEUIeHWH mpobiieM B  CHUTYyalHUsX,
CBSI3AHHBIX C XUMHUEN




2. CTpyKTypa M coep:kaHue 0011e00pa3oBaTeIbHON AUCHMIIIMHBI
2.1. O0beM JUCHUILIMHBI H BH/bI Y4eOHOH 1eATeIbHOCTH

Buj yae6HOH nesTensHOCTH O06beM B yacax
O0bem  oOpa3oBaTe/IbHOH  NPOrpamMMBbl 80
AUCUHUITUHBI

Jlekuuu, ypoku 39
Ip. 3ansaTus 39
B T.U.

OcHOBHOE coJiep:KaHue 78
B T.U.

TEOPETUYECKOE 00yIeHNe 39
MPAKTUIECKHE 3aHSATHE 39
IIpoMe:kyTouHasi aTTeCTALUSA 5
(m1pdepennmpoBannbIii 3a4€eT)
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2.2. TemaTnyeckuii IJIaH 1 coaepiKaHue TUCIUIIJINHBI

HaumenoBanue Coaepikanue y4yeOHOro marepuasa (0OCHOBHOe M NpodeccHoHAIbHO-OpHeHTHPOBaHHOe), | O0bem ®opmupyemble
pa3esioB U TeM JadopaTopHble H MPAKTHYECKHE 3aHATHS, IPUKJIAJAHON MOAYJIb (IPH HAJIUYMH) 4acoB KOMIIETeHIIUH
1 2 3 4
Pazjen 1. OcHOBBI CTPOEHMS BelleCTBa 9
Tema 1.1 OcHoOBHOe coep:KkaHue 5
Crpoenne aToMoOB | TeopeTnueckoe 00yyeHHe: 3
XUMHIECKHUX CoBpemeHHast Mojenb CTpoeHHst aroma. CHMBOJMYECKMHM SA3BIK XUMHH. XUMHUYECKHM
3JICMEHTOB U | sneMeHT. DnekTpoHHas KoHpurypanus atoma. Knaccupukanus XUMHUYECKUX 3JIEMEHTOB (s-,
NPUPOA XUMHYECKOH | p-, d-d7eMeHTHI).
CBSA3H BanenTtHsle 21ekTpoHBl. BaneHTHOCTb. DJEKTpOHHas MpPHpPOJAa XUMHUYECKOW CBS3H.
DNeKTPOOTPULIATENBHOCTh. BUabl XuMnudeckoi cBsi3u (KOBaJIGHTHAs, HOHHAs, METaJUIMYEeCKas,
BOJIOPOJIHAS) ¥ CTIOCOOBI UX 0Opa30BaHMUS.
IpakTHYyeckoe o0ydyeHue: 2
Pemenne NpakTHUECKUX 3aJaHWii HAa YCTAHOBJIEHHWE CBSI3H MEKIYy CTPOCHHEM aTOMOB OK 01
XUMUYECKUX DIIEMEHTOB M MX IMOJoXKeHneM B llepuoamdeckoil cucrteMe XMMHUYECKUX
anemenToB .. Menneneena.
Pemrenye 3aganuii Ha UCIIOJIL30BAaHUE XUMUYECKOM CUMBOJIMKA W Ha3BaHUM COSIUHEHHUH IO
HOMEHKJIATYpEe MEXKIYHAPOJHOIO COK03a TEOPETHUYECKOM W NPUKIAAHOW XUMHHM IS
COCTaBJICHUSI XUMUYECKHX (OPMYJ JIBYXaTOMHBIX HEOPraHMYECKUX COEAUHEHUHN (OKCUIOB,
raJIOTeHUJIOB, CyIb(OUIO0B, TUAPUIOB U T.I1.).
Tema 1.2 OcHoBHOE co/lep:KaHue 4 OK 01
Ilepnoanyeckmii Teoperuyeckoe oGydueHue: 2 OK 02
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3aKOH W Ta0Jauua
JI.LA. MennesieeBa

[Tepuonnueckas cucrema xumuueckux 3imemeHTOB .M. MenaeneeBa. @U3HMYECKHUIT CMBICI
[Tepuomnueckoro 3akona J[.M. MenneneeBa. MuUpPOBO33pEHUECKOE W HAY4YHOE 3HAYEHUE
[Tepuoanueckoro 3axona [I.. MenneneeBa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.

3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMUYECKHX IEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U
CIIO)KHBIX BeIIECTB (BOJOPOIHBIX COCJAMHEHHH, BBICIIMX OKCHIOB W THAPOKCHUIOB) B
COOTBETCTBHUU C TIOJOXEHHUEM XHMHYECKOro »djeMeHTa B llepuommdeckoit Tabmuie
J.N. Menpeneena.

IIpakTHYeckoe 00yYeHue:

HpaKTI/ILIeCKI/Ie 3aaHrsd Ha YCTAHOBJICHHUC CBA3HM MCKAY CTPOCHHEM aTOMOB XHMHYCCKUX
OJICMCHTOB W T CPUOJIUYCCKUM HU3MCHCHUCM CBOWCTB XMMHYECKHX DJIIEMEHTOB M WX
COGILI/IHGHI/Iﬁ B COOTBCTCTBHHU C IIOJIOXKCHUEM B HepI/IOI[I/IquKOﬁ CUCTEMEC XHUMHUYCCKHUX
anemenToB .. Menneneena.

Pemrenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHMM Ha XapaKTEPHU3aLHIo
XHUMHUYECKHUX JJIEMCHTOB B COOTBETCTBHUEC C HMX JJICKTPOHHBIM CTPOCHHUEM U IIOJIOKCHUEM B
MIEPUOANYECKON CHCTeMe XUMUYECKUX 3i1eMeHToB /.M. Menneneena

Paznena 2. XuMmunueckue

peaKiuu

11

Tema 2.1
Tunbl XUMHYECKHX
peakuuii

OcCHOBHOE CO/Iep:KaHue

Teopernueckoe o0yueHue:

Knaccudukanuss v TUOBI XUMHYECKUX pEaKIMH C y4yacTHEM HEOPraHWYECKUX BEIECTB.
[IpusHaku mpoTekaHusi XUMUYECKUX peakuuid. CoCTaBlI€eHHE YpaBHEHUM peakiui
COCJIMHEHUS, Pa3JIoKEHUs, 3aMelIeHIsl, 0OOMeHa, B TOM UYHUCII€ PEAKIH TOpEeHUs, OKUCICHUS-
BOCCTaHOBJICHUSI.

YpaBHeHHs]  OKHCIIEHUsA-BOCCTaHOBJeHMs.  CremeHb — okucieHus.  OkuciauTens U
BoccTaHoBUTENb. COCTaBICHUE U YpaBHUBAHUE OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
METO/IOM 3JIeKTpOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEACSITENbHOCTH OPraHU3MOB.

KonnuecTBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUH. MoJib
KaK €JIMHHIIA KOJMYecTBa BellecTBa. MouisspHas macca. 3aKOHBI COXpPAaHEHUsS MacChl U
sHepruu. 3akoH ABoraapo. MouisgpHblii 00beM ra3oB. OTHOCUTEIbHAS INIOTHOCTH I'a30B.

IIpakTnyeckoe o0y4enue:

HpaKTI/IquKI/Ie 3aaHusA Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ Pa3HbIX THUIIOB U
ONPpCACIICHNUEC TUIIOB XUMHUYCCKUX peaKHI/Iﬁ 110 NPCAJIOKCHHBIM YPABHCHUAM.

OK 01
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PacueTsl 1O ypaBHEHHSM XUMHYECKUX PEAKIHMHA C HCIOJB30BAaHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMYECTBA BEIIECTBA

Tema 2.2 OcHOBHOE coJiep:KaHue 4
JaexkTpoauTuyeckasi | TeopeTHyeckoe 00yueHne 2
aacconuanus U | Teopusi 3IEKTPOJUTHUECKON aucconanvu. HWoOHBI. DJEKTPONUTBI U  HEAIEKTPOJUTHI.
HOHHBII 00MeH Peakuun nonHoro ob6mena. CocraBieHHE YpaBHEHMHM peaklUuid HOHHOTO OOMEHa IyTeM
COCTaBJIEHUSI UX IOJIHBIX W COKpAlllEHHBIX HOHHBIX ypaBHeHUU. IlpusHaku mnpoTexaHus
peakuuii HFOHHOro oOMeHa. KuciioTHO-OCHOBHBIE PEAKIIMH.
Ompeenenre KUCIOTHOCTH CPEAbl BOJHBIX PACTBOPOB KHUCJIOT, Ieoueu, coner. ['maponms OK 01
coyieil. 3HaueHHWe THUJIPOJiM3a B OHOJOTHYECKUX OOMEHHBIX Tporeccax. [IpuMeHnenue OK-04
TUIPOJIN3A B IPOMBIIITIEHHOCTH
IIpakTHYeckoe 00yuyeHue 2
Pemenne npakTuyeckux 3aJaHUil Ha COCTABIIEHUE MOJIEKYJSPHBIX, MOJHBIX U COKPAIIEHHbIX
WOHHBIX YPAaBHEHMIC y4aCTHEM KHUCJIOT, OCHOBAaHUM W COJIEH, MOHHBIX PEaKUHil THAPOJIN3a
CoJIeH, YCTAaHOBJIEHUE U3MEHEHHS KUCIIOTHOCTHU CPEIbI.
KonTpoabHnas padora 1 9
«CTpoeHue BellecTBa 1 XUMUYECKHE PEeaKum»
Pa3nen 3. CTpoeHue U CBOIMCTBA HEOPraHNYECKUX BellIeCTB 18
Tema 3.1 OcCHOBHOE CO/Iep:KaHue 4
Knaccupuxkaumus, Teopernyeckoe o0yueHue: 2
HOMEHKJIATypa " | [Ipenmer Heopranmyeckod xumuu. Knaccudukamus HeopraHUYecKux BemiecTB. [IpocTteie u
cTpoeHHe CIIOXHbIE BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCU[bI, TUIPOKCUIbI, KUCIOTHI,
HEOpPraHu4ecKUux coJiu ¥ Jip.).B3aumMocBsI3p HeOpraHn4eckx BEUIeCTB.
BelleCTB ArperatHble cocTosiHMS BemlecTBa. Kpucramindeckue u aMopdHble BemiecTBa. THIIbI
KPUCTAJIMYECKUX PEUIETOK (aTOMHasl, MOJIEKYJIIpHAsi, MOHHAs, MeTaJUINUecKas ). 3aBUCMOCTh OK 01
(u3MUecKUX CBOWMCTB BEHIECTBA OT THMA KPUCTAIIMYECKOW pElIeTKU. 3aBUCHUMOCTh OK-02
XMMHUYECKON aKTHBHOCTH BEIIECTB OT BHJA XMMHUYECKOW CBSI3M M THIA KPUCTALIMYECKOMN
pemietku. [IpuanHbl MHOrooOpa3us BEIIECTB.
IIpakTHyeckoe 00yueHHne 2

HomeHknaTypa HeOpraHMYeCKHX BEILECTB: HAa3BaHUE BELIECTBA MCXOJS U3 UX XUMHUYECKOH
(GopMyNIbl MM COCTAaBICHME XUMHUYECKOM (hopMysbl HMCXOJS M3 Ha3BaHUS BeELIECTBA IO
mexyHapoaHoit (MIOITAK) niau TpuBHaIbHOM HOMEHKIIATYpE.
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Pemenne mnpakThyeckux 3aJaHUi MO KiIacCU(HUKAIMHM, HOMEHKIATYpe U XHUMHYECKHM
(dbopMyliaM HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB (YrapHbBIN Ta3, YIICKHCIBIA ras,
aMMUaK, ramcHas HU3BCCTb, HErali€Has HN3BCCTh, IIHUThCBAA COJa U I[pyTI/IX)I Ha3BaTh H
COCTaBJIATH (bOpMy.HI)I XUMHUYCCKHUX BCHICCTB, OMNPCACIIATH MNPUHAMICKHOCTL BCHICCTB K
KJaccy.

Pemenue 3aiay Ha pacueT MaccoBOil 10JIM (Macchl) XMMHUYECKOTO 3JIeMEHTa (COEIMHEHMs) B
MOJIEKyJIe (CMecH).

Tema 3.2 OcHOBHOE coJiep:KaHue 10
®usuko-xumuveckue | Teopernueckoe ofyuyeHue: 8
CBOlicTBa Mertannsl. O6mue Qu3snyeckre U XUMUYECKHe CBOMcTBa MeTauioB. CrnocoObl MOJIY4EHHUS.
HEOpPraHu4eCcKux 3HaueHuEe METAJUIOB B MPHUPOJAE U JKU3HEIACATEIILHOCTH 4elloBeKa M opraHusMoB. Kopposus
BellecTB METaJJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3aLTUTHI METAJUIOB OT KOPPO3HUH.
Hemeranner. O6mue Gpuznyueckne 1 XUMHUYECKHUE CBOMCTBA HEMETAUIOB. TUITHMYHBIE CBOMCTBA
Hemetaiio [V- VII rpymnmn. KpyroBopoTsl OHMOTE€HHBIX 3JIEMEHTOB B PUPO/IE.
XUMUYECKHE CBOMCTBAa OCHOBHBIX KJIacCOB HEOPraHMYECKMX BeIIeCTB (OKCHJIOB,
TUAPOKCUIOB, KHUCIOT, cojied W Jp.). 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB MPOCTHIX
BEIIECTB, BOJIOPOIHBIX COETMHEHHH, BBICIIUX OKCUJIOB M THAPOKCHIOB. OK 01
IIpakTH4eckoe o0yueHue: 2 OK 02
Pemenue 3aannii Ha COCTAaBJICHUE YPAaBHEHUN XUMHUYECKUX PEAKIIMI C YYaCTHEM MPOCTHIX U
CIIOKHBIX HEOPraHMYECKUX BEHIECTB: METAUIOB W HEMETAJUIOB, OKCUIOB METAJUIOB,
HEMETAIJIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHUUECKUX KHUCIOT, OCHOBaHUM U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHWYEeCKUX COJIeH, XapaKTepU3YIOIIMX HX CBOICTBA M CIOCOOBI
MOJTy4YEHUSI.
Pemrenne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA, COCTaB,
noJiyueHue U 0e30MacHOe HMCIOJIb30BaHHE BAKHEUIINX HEOPraHUYECKHX BEIECTB B OBITY U
MIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA.
Tema 3.3 OcCHOBHOE CO/Iep:KaHue 2
NnenTudguxanus IIpakTH4eckoe o0yueHue: 2
HEOPTaHAIECKUX PelieHne NPakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN 0 XUMHMYECKHUM CBOMCTBAM META/LUIOB M OK 01
BElIECTB HEMETAJUJIOB, 110 PACMIO3HABAHMIO U TIOJYYEHUIO COEUHEHNN METAJIJIOB U HEMETAJIOB. OK 02
OK-04

I/I,Z[eHTI/I(I)I/IKaL[I/IH HEOPraHN4YCCKUX BCHICCTB C MHCIIOJIb30BAHUCM HX q)I/I3I/IKO'XI/IMI/I‘leCKI/IX
CBOfICTB, XapaKTCPHbIX KAaYCCTBCHHBIX peaKHHﬁ. KauecTtBennbie pPCaKIu Ha Cy.]'IL(I)aT',
Kap6OHaT- U XJIOpUA-aHUOHBI, HAa KATHOH aAMMOHUSI.
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KonTpoabnas padora 2

«CBOMCTBa HEOPraHMYECKUX BEIIECTBY

Paznen 4. CTpoeHHe M CBOMCTBA OPraunveCKux BeIeCTB

26

Tema 4.1

OcHoBHOE€ COACPKaHUuEC

Knaccupurkaumus,

TeopeTuquRoe oﬁyqelme:

N

CTpoeHue "
HOMEHKJIaTypa
OpraHHYecKuX
BeIlleCTB

[losiBneHne M pa3BUTHE OPraHWYECKOM XMMMM Kak Hayku. IIpeamer opraHM4eckol XUMUU.
MecTo u 3HaYueHNE OPraHNYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHMYECKOE CTPOCHHE KaK IOPSIOK COCAVMHEHMS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJICHTHOCTU. OCHOBHBIE TIOJIOKEHUSI TEOPHUM XMMHMUYECKOTO CTPOEHMSI OpraHMYecCKUX
coemuaeHnit A.M. BytiepoBa. YriaepoaHblii CKelleT OpraHuuecKo MOJIEKYJIbl. 3aBUCUMOCTD
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOCHUS MOJIEKYJI. M30Mepus U u30Mepsl.

[lonste o @ynkunoHanbHOl rpynmne. Paaukan. [IpuHIUOB KiaccupUKaUU OpraHU4YeCKUX
coeMHeHUN. MexayHapoiHass HOMEHKJIATypa M HNPUHLUIIBI HOMEHKJIATYphl OPraHUYECKHUX
COECIUHEHU.

IIpakTHYeckoe o0yyeHue:

Homenknarypa OpraHMdYecKMX  COCIWHEHUH  OTACITBHBIX  KIACcCOB  (HACBIIICHHEIE,
HEHACHIIIIEHHBIE U apOMAaTUYECKHUE YIIIEBOAOPOIbI, CIUPTHI, ()CHOJIBI, aJbJCTU/Ibl, KSTOHBHI,
KapOOHOBBIE KUCIOTHI U 1p.). CoCTaBlieHHE TOJTHBIX M COKPALICHHBIX CTPYKTYPHBIX (hopmyn
OpPraHUYeCKUX BEIIECTB OT/ACIBHBIX KJIACCOB, UCIIOJIb3YS UX Ha3BaHUS 10 CUCTEMaTHYECKOU U
TPUBUAJILHOM HOMEHKJIaType (ITWJIEH, aleTwWieH, TIymiepuH, QeHon, dopmanbaerus,
YKCYCHasl KHCJIOTa, TJTHIUH).

Pemenue 3amau Ha ompeneneHue npocteimeil GopMyibl OpraHnYecKOd MOJIEKYIbI, UCXOJs
13 3JIEMEHTHOT0 cocTaBa (B %).

OK 01

Tema 4.2

OcCHOBHOE CO/Iep:KaHue

14

CBolicTBa

Teopernyeckoe o0yueHue:

OpPraHMYecKux
coeIuHeHu

@®U3MKO-XMMUYECKHE  CBOWMCTBA  OPraHWYEeCKUX  COCIAMHEHUH  OTHENBHBIX  KJIaCCOB
(ocobenHOCTH KiacCH(HKAMM U HOMEHKIATyphl BHYTPH KJIacca; TOMOJIOTUYECKHH psm M
obmas ¢opmyna; uzomepus; (pu3NUecKue CBOWMCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI
MOJTy4eHUs):

- IlpemenvHble yrueBomoposbl(ankaHbl W IHUKIOATKaHbl).['OpeHHe MeTaHa Kak OIMH U3
OCHOBHBIX MCTOYHHKOB Te€IUIa B HPOMBIIIJIEHHOCTH U ObITy. CBOHCTBA NPUPOJHBIX
YTJIEBOJOPOOB, HAX0XK/IEHHE B IPUPOJIE U IPUMEHEHHUE aJIKaHOB.

- HenpenenbHble (JIKEHBI, aNKUHBI U aIKaIMCHb]) U apoMaTHYECKHe YTIeBoIopobl. ['openue

OK 01
OK 02
OK-04
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alEeTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATypHOTO INIAMEHH JUIsl CBAPKU U PE3KU METAILIIOB.
- Twunpokcunbueie coeauHeHus (cnuptel U (enousl). IlpakTnyeckoe mnpuMeHeHHE
STUJIEHTIIMKOIIA, TIMIEpHHA, (eHoma.

- KapOonunbHble coenuHEHUs(NbACTHIbl W KeTOHbI). [lpumeneHue dopmanbaeruia,
aleTalbJeTU/A, alleTOHA.

- Kap6oHnoBbie kucnoTel 1 3¢upsl. [Ipumenenne ykcycHO#M KHCIOThI. Mplta Kak COJTM BBICIIUX
KapOOHOBBIX KHCIOT. Motomire cBoicTBa MbuTa. JKHPBI — CIOKHBIE 3(DUPHI TIMIEpUHA U
BBICIINX KapOOHOBBIX KHCIIOT.

- A3oTcozep:kalliue OpraHuuecKue COeIUHEHMs (aHUIMH, aMUHBl 1 @MUHOKHCIIOTHI).

- BricokomonekynsipHble COEIMHEHHs] (CUHTETHYECKHe U  OHOJIOTUYECKU-AKTUBHBIE).
MonoMep, mnoaumep, CTPYKTypHOe 3BeHO. IlonmMMepusanus OSTHJIEHa Kak OCHOBHOE
HaIlpaBJICHUE €r0 UCII0Jb30BaHNs. Kaydyku HaTypaabHbINM U CUHTETHYECKHE.

- 'eHeTHUeCKast CBA3b MEXY KJIacCaMy OPraHWYECKHUX COETMHEHUI

IIpakTHYeckoe 00yUeHue:

Pemienne 3amaHuii Ha CBOWMCTBA OPraHMYECKUX COEAWMHEHHM OTACNIBHBIX KJIAaCCOB
(TpuBManpHasT ©W MEXKIyHApPOJHAs HOMEHKJIATypa, XHUMHUYECKHE CBOWCTBA, CHOCOOBI
TOJTy4deHUs1): TIpeesibHbIe (ATKaHbl M IMKJIOATKAHbBI), HEMpeneabHbIe (QJIKeHBI, aJKWHBI U
aJIKaJIMeHbl) U apOMaTHYECKHUE YIIIEBOJAOPObI, CIIUPTHI U (PEHONbI, KAPOOHOBBIE KUCIOTHI U
3¢upbl, adbAETUAbl U KETOHbI, aMUHBI 1 AMUHOKHUCIIOTHI, BBICOKOMOJIEKY/ISIPHBIE COEAMHEHUS.
3agaHusg Ha COCTABJICHUE YPABHEHHH XUMHYECKHUX PEAKIUMA C y4aCTHEM OPraHUYECKUX
BEILIECTB HA OCHOBAaHUHU MX COCTaBa M CTPOEHMs. MOIEIUpPOBAaHME MOJIEKYT M XUMHUYECKHUX
MpEeBpaIICHUI Ha IPUMEPE 3TaHa, STUIICHA, alleTUICHA U JIp.

Pemenune 3amaHuil Ha COCTaBJICHHE CXEM pEakIHuil (B TOM YHCIE MO MpeIoXKEHHBIM
L[ENOoYKaM MPEBpAIICHUI), XapaKTePU3YIOIIMX XUMHUYECKHE CBOMCTBA OpraHHMYECKUX
COCIMHEHUIN OTAEIbHBIX KIJIACCOB, CINOCOOBI MX TOJY4YeHHS U Ha3BaHHE OPraHUYEeCKUX
COCIMHEHUH 10 TPUBUAJIBHON WIM MEKIyHAPOAHOW CUCTEMAaTHUYE€CKOM HOMEHKIIATYpE.
Peuienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/IaHUM HA CBOWCTBA, MOJIyYEHHUE U
0e30MmacHOe MPUMEHEHHE BaXHEHIINX OPraHUYEeCKUX COCAMHEHUU B OBITY U MPaKTHUYECKON
JESITEbHOCTH YEJIOBEKA.

Tema 4.3
Npentundurkanus
OpPraHu4ecKux
BellecTB, UX

OCHOBHOE CO/Iep:KaHue

(o3}

Teopernueckoe odyueHue:

buooprannueckue coenuHeHus. [loHstue 00 OHOJNOTMYECKH AaKTHBHBIX BELIECTBAX
(yrneBonax, Oenkax, xupax u ap.). IlpumeHeHue u Ouosoruyeckas poJib YIIeBOJOB.

OK 01
OK 02
OK-04
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3HAYEHHE N
NpUMeHEeHUE B
OBLITOBOM M
NPOU3BOJACTBEHHOI
JesTeILHOCTH
yeJi0BeKa

OxucieHue yriieBoJOB - MCTOYHMK SHEPrUM >KMBBIX OpraHu3moB. OOnacTv NpUMEHEHHs
aMuUHOKUCIIOT. [IpeBparieHus OeKOB MUIIKM B OpraHu3Me. buonorndeckne QyHKIIUU OCIKOB.
buonornyeckue GpyHKuuu XupoB. Posb opraHnyeckoll XMMUU B PELICHUH MPOOJIEM NMHIIEBON
0€30MaCHOCTH.

IIpakTnueckoe o0y4eHue:

Nnentudukanuss OpraHMYecKUX COCAWHCHUN  OTIENBHBIX  KJIAacCOB (HA  TpUMepe
HETIPECIIbHBIX YIIEBOJOPOAOB, AIbJACTHIOB, KpaxMaia, YKCYCHON KUCIOThI, OCJKOB U T.I1.) C
WCIIOJIb30BAHUEM HMX (DU3UKO-XUMHUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUH.
Henatypanus Oenka mpu HarpeBaHuu. lIBeTHple peakiuu OenkoB. Bo3HukHOBeHHE
AQHAJIMTUYECKOTO CHTHAJIA € TOYKHA 3pPEHUS XHUMHUYECKMX IMPOLECCOB MPH MPOTEKAHWUH
KaueCTBEHHOM peakiliu, MO3BOJISIONICH WIACHTU(UIMPOBATH MPEIJIOKEHHBIE OPTaHUYECKHEe
BemniecTBa. PelleHue NpakTHKO-OPUEHTUPOBAHHBIX 33/laHMl Ha COCTABJICHHE YpaBHEHUH
Ka4eCTBEHHBIX XMMHUYECKUX PEAKIMUA C Yy4aCTUEM OPraHWYECKHX BEIIECTB, MCIOJIb3YEMBIX
JUTSI X UAECHTU(UKAITIN B OBITY M TIPOMBIIIJIEHHOCTH.

Kontpoabnas padora 3

«CTpO€HHE U CBOWCTBA OPraHMYECKUX BEIIECTBY

Pa3znen 5. Kunernveckue u TepMOAUHAMHUYECKIE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX PeaKIuid

CkopocTb
XUMHYECKOii
peakuuu.
XuMHUYecKoe
paBHOBecHe

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue:

CKOpoCTh peaklMM, €€ 3aBUCHMOCTb OT Pa3UYHbIX (aKTOPOB: MPUPOJBI PEArUPYIOIINX
BEIIECTB, KOHIICHTPAIMM DPEarupyrollux BeUIeCTB, TeMmmeparypsl (mpaBuiio Bant-T'odda),
IUIOM[AM  PEaKIMOHHOM TOBEPXHOCTH, HaJIWuusl KaTanuzaropa. TemioBble 3(QexTs
XUMUYECKUX peaKUUi. DK30- U S3HAOTEPMUUYECKUE, PEAKIUU.

OOpatuMoCTh peakiuidi. XHUMHUYECKOE paBHOBECHE M €ro CMEIIeHHE T0J JIeHCTBHEM
pa3nuuHbIX (DAKTOpPOB (KOHIEHTpALMs pPEareHTOB WU TMPOAYKTOB pEaKIHH, JaBJICHHUE,
TeMIeparypa) AJs CO3JaHMsI ONTUMAIIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX IMPOIIECCOB.
ITpunnun Jle [larense.

IIpakTH4eckoe o0yueHue:

Pemienne mNpakTUKO-OPUEHTHUPOBAHHBIX 33aJaHUW Ha aHanu3 (aKTOPOB, BIMSIONUX Ha
U3MEHEHHE CKOPOCTM XHMHMYECKOM peakUud, B TOM YHCIE C MO3ULIUNA DKOJOTMYECKU
11€J1eC000pa3HOTro MOBEAECHUS B OBITY U TPYJOBOM AEATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO
3/10POBbsI U OKPYKAIOLIEH IPUPOTHON CPENIBI.

OK 01
OK 02
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Pemrenne npakTUKO-OpUEHTUPOBAHHBIX 3aaHUI Ha TpuMeHeHue npuHnuna Jle-Illarense s
HAXO0’KJICHHUS HAIPABJICHUS CMEIICHUS PABHOBECHS XUMUYECKON pEeaklui 1 aHAU3 (PaKTOPOB,
BIIMSIOIINX HA CMELIEHUE XUMUYECKOTO PABHOBECHSL.

Pemenue 3a1au Ha pacyeThbl TEIIOBBIX APPEKTOB XUMUUECKUX PEaKLUl U OIPEJCIICHNE TUIla
peakiuu (1o TermoBoMy 3PPEKTy: IK30- U SHAOTEPMUYECKUE).

Pa3nes 6. PacTBopbl 3
Tema 6.1 OcHOBHOE coJiep:KaHue 2 OK 01
IHousitue 0 | Teopernueckoe o0y4yeHue: 1 OK 02
pacTBopax PactBopenne kak Qusnko-xumuueckui mpouecc. PactBopsl. PactBopumocts. MaccoBas OK 07
JI0JIs pPACTBOPEHHOTO BEIIECTBA.
IIpakTHyeckoe o0yueHue: 1
Pemrenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HA PACTBOPHI, UCIIOJIb3yEMbIE B
OBITOBOM M TIPOM3BOJICTBEHHOU JIEATEITLHOCTH YETIOBEKA.
Tema 6.2 OcCHOBHOE cO/Iep:KaHue 1
Hccnenopanue IIpakTHYeckoe 00yyeHue: 1 OK 01
CBOWICTB PacTBOPOB CrocoObl MPUTOTOBJIEHUST PAcCTBOPOB. PemieHue 3amad Ha TPHUTOTOBJICHHE PAaCTBOPOB OK 02
3a/IaHHOM (MaccoBOH, %) KOHIICHTPALIIH. OK 07
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepkaHMe (CoepPKaHUe MPUKJIATHOTO MOIYJIs1)
Pa3znen 7. Xumus B ObITY M IPOM3BOJCTBEHHOM 1eTEJILHOCTH YeJI0BEKA 6
Xumussi B ObiTy H | OCHOBHOE COep:KaHUe 2
NPOH3BOACTBEHHOM Teopernueckoe ody4eHue: 2
AcATEIRHOCTH Hogelilne nOCTWXKEHUST XMMHUYECKOW HAYKM W XUMHUYECKOM TEXHOJOTruH. Poib xumMuu B
ueropeKa 00ecreyeHn HKOJIOTUYECKOM, JHEPreTMYecKO U MHIIeBOM 0e30macHOCTH, pa3BUTUU
MEIUIMHBI, CO3JaHUH HOBBIX MaTE€pPHAJIOB, HOBBIX MCTOYHUKOB SHEPruu (aJbTepHATUBHbBIC OK 01
ucTtouHuku oHeprun).llpaBuna 5KOJIOTHYECKH I€1€cO00pa3HOro TMOBEAEHUs B OBITY U 8§ 83

pr,[[OBOﬁ ACATCIIbHOCTU B LCJAX COXPAaHCHHUS CBOCTO 3J0POBbA U Opr>1<a101ueI71 HpHpOI[HOfI
CpCabl. OmnacHocTb BO3JICHCTBUS Ha >KHUBBIC OpraHu3Mbl OIIPCACIICHHBIX BCIICCTB. CwMmbIcT
IIoKazarejd IpCACIIbHO HOHYCTHMOﬁ KOHOCHTpaOWuK W C€ro MCIIOJIb30BAHHC B OILCHKC
9KOJIOTUYECKOM 0€30I1aCHOCTH.

HpaBI/ma MOMCKA U aHaJIN3a XUMHYSCKOM I/IH(I)OpMaI_II/II/I 13 pa3IMIHbIX UCTOYHUKOB (Haquaﬂ
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1 yueOHO-Hay4Has JINTepaTypa, CpeJCcTBa MacCOBOM nHpopmarmu, cets HTEpHET)

IIpakTnueckoe o0yyeHnue:

[loaroroBka u perieHHe KEWCOB O MPUMEHEHUN XUMHUUYECKUX BEUIECTB U TEXHOJIOTUH B OBITY
U IIPOMU3BOJCTBEHHOM JEATEIBPHOCTH YEJIOBEKAa II0 TEeMaM: BaXKHEHUIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpHAJIbl, KPAaCKH, CTEKIO, KEpaMHKa, MaTepHAIbl IS
JJIEKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIIbHBIE BOJIOKHA, HCTOYHUKH DHEPIUHU, OPraHUYECKUE U
MUHEpaIbHbIE YA0OpEHMsI, JIGKAPCTBEHHBIC BEIIECTBA, OBITOBAs XUMUS, MIPOOJIEMa OTXOJ0B H
MOOOYHBIX MPOTYKTOB U JP.

3amuTa Keiica: IpeICTaBICHNUE PE3YIbTATOB pEIIEHUs KeHCOB B (hOpMe MUHH-JIOKIIA1a C IPE3EeHTaEH.

IIpome:kyTouHas arrecranus mo apucuunanHe (nuddepeHupoBaHHblii 3a4eT)

Bcero:

80
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3. YciioBus peaju3aiu NporpaMMsl 001eo0pa3oBaTe/bHOM TUCHUTLTHHBI
3.1. OcHamenue y4e0HOro KabuHeTa

Kabuner «Xumum», c naboparopueil u JIaOOPAaHTCKOW KOMHATOH, OCHAIIICHHBIN
obopymoBanueM: MeOenb, JOCKa, MeJ, HarjsJHble MOCOOUs (KOMIUICKTHI Y4eOHBIX TaOJuIl,
IUTAKATOB), TEXHUYECKUMH  CPEACTBAMU  OOydYeHHs: KOMIIBIOTEp C  YCTpOMCTBaMu
BOCIIPOM3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM, YKa3Ka-TPE3CHTEp IS
Mpe3eHTAINi, CBOOOAHBIM AOCTYoM B MHTEpHET BO BpeMsi yd4eOHOTo 3aHSTHS M B IEPHOA
BHEYYCOHOU JEATCILHOCTH O0YJaIOIIUXCS.

B cocraB yueOHO-METOIMYECKOTO M MaTepUAIbHO-TEXHHUECKOTO OCHAIICHUS KaOMHETa
XAMUHU BXOJSIT: MHOTO(YHKIIMOHAIBHBI KOMIUIEKC MpPEIOJaBaTelis; HaTypalbHBIE OOBEKTHI,
MOJIeNnH, TPHOOPHI W HAOOPHI Ui TIOCTAHOBKH JIEMOHCTPAIIMOHHOTO M YYEHHYECKOTO
OKCTIEPUMEHTA; TI€YaTHbIE W JKPaHHO-3BYKOBBIE CpeACTBAa OOYYEHHsS; CpEACTBa HOBBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHH; PEaKTHUBBI; BCIIOMOTATENbHOE O0OpPYIOBaHHE W HWHCTPYKIIHU;
HAa0Op XMMHYECKOW TOCY/bI; BBITSDKHOUM IIKad; MOWKAa C PAaKOBHHOW; MIKad) IS XpaHEHUs
prOOPOB U PEaKTHUBOB.

3.2. UudopmanuonHoe odecneyeHre peaau3auuu NporpaMmbl

3.2.1.0cHOBHBIE NeYATHbIE U3AAHUSA

1. Xumus. 10 kmace: yae0. st o0eodpa3oBar. opranuzaiuii: 6a30BbIii ypOBEHD /
O.C. T'abpuensu, .I'. Octpoymos, C.A. Crnankos. - 4-¢ uza., crep. — M.: [IpocBemenne, 2022.
2. 2. Xumus. 11 knacc: yue6. mist o6meo0Opa3oBart. opranu3aiuii: 6a30BbIid YPOBEHB

/ O.C. T'abpuensn, N.I'. Octpoymos, C.A. Cnankos. - 4-¢ u3n., crep. - M.: [Ipocsenienue, 2023.
3.2.2. JlonoJHUTEeIbHbIE HCTOYHUKH

1. AndunorenoBa, M. B. Xumus: y4eOHHMK U TIPAKTUKYM JUISI CPETHETO
npodeccuoHanbHoro obpazosanus / 1. B. Andunorenona, A. B. badkos, B. A. IlonnkoB. — 2-¢
u3a., ucop. u pon. — Mocksa: U3gatensctBo FOpaiit, 2022. — 291 c.

2. MapteiHoBa, T. B. Xwumus : y4eOHHK W TPAKTUKYM JJIsI  CPEIHErO
npodeccuoHanbHoro oopazopanus / T. B. MapteiHoBa, Y. B. Apramonosa, E. b. ['oxyHOB ; moj
obmel pemaknuerr T. B. MapTeiHOBOW. — 2-¢ u31., ucnp. U jom. — Mocksa : M3aarenbeTBo
HOpaiit, 2024. — 368 c.

3. [eronmuxuna, H. A. O6mas xumus: yaeonuk mist CI1O / H. A. Uleronuxuna, JI.
B. MunaeBckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

4, Hukonwsckuii, A. b. Xwumwus: y4eOHUK ¥ TPaKTUKyM [ CPEIHErO
npodeccruonansHoro odpazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3j., nepepad. u
non. — Mocksa: 3aatensctBo Opaiit, 2022. — 507 c.

5. Xumusi: yueOHHMK JUis cpeAHero mnpodeccuoHaabHoro obpazoBanus / 1O. A.

Jlebenes, I'. H. ®anees, A. M. T'ony6eB, B. H. IllanoBan; mox obmieit pegakmueii I'. H. @aneesa.
— 2-e u31., nepepad. u non. — Mocksa: M3natenscro FOpaiit, 2022. — 431 c.

6. Xumus. [lpumepnsie padouune nporpammsl. [IpenmerHas nunus yue6Hukos O. C.
I'abpuensna, U. I'. OctpoymoBa, C. A. CnaakoBa. 10—I11 xmaccel : y4eO. mocobue s
oOmieo0Opa3oBar. opranuszanuii : 6a3zosbiit ypoBeHs / O. C. I'abpuensn, C. A. CnankoB. — 2-¢
m3a. — M. : [Ipocsemienue, 2021.

7. I'ycea, E. B. Xumus ma CIIO: yue6Ho-meToandeckoe nocobue / E. B. I'ycesa,
M. P. 3uranmmna, [1. 1. KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Tekct: 31eKTpoHHBIH // JlaHb : anekTpoHHO-OMOMMOTeyHas cuctema. — URL:

https://e.lanbook.com/book/196096 (nara ooOpamenus: 14.10.2022). — Pexum poctyma: mis



aBTOPU3. II0JI30BATEIICH.

8. Yepuukosa, H. 0. Xumus B JO0CTYIIHOM U3JI0KEHUH: yaeOHOE ocoOue st cro /
H. 0. YepauxoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-
5-8114-9500-9. — TekcT: anexTpoHHbIi // Jlanb: anekTponHO-0nbanoTeunas cucrema. — URL:
https://e.lanbook.com/book/195532 (mata oOpamenus: 14.10.2022). — Pexxum pocrtyma: ais
ABTOPU3. NIOJIB30BATEIICH.

9. HleBnnupiHa, JI. B. Xumusa: yuebnoe mocodbue / JI. B. IlleBnumpna, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. — Texkcr:
AIIEKTPOHHBIN // Jlans: AIIEKTPOHHO-OMOINOTEeYHAS cucTema. — URL:

https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexxum gocrtyma: ajis
ABTOPU3. NIOJIB30BATEIICH.

10.  bmunos, JI. H. Xumus: yae6nuk aius CIIO / JI. H. baunos, W. JI. [Tepdwmiosa, T.
B. CokonoBa. — 2-e m3., crep. — Cankr-IletepOypr: Jlanb, 2021. — 260 ¢. — ISBN 978-5-
8114-7904-7. — Texct: snekTpoHHBbIH // Jlanb: 2nekTpoHHO-OMOIMOTEUHast cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamienus: 14.10.2022). — Pexum poctyma: s
aBTOPH3. NIOJIb30BATEIICH.

11. labpuensu, O. C., JlsicoBa, I'. I'. Xumust: xkaura st mpernojaBarens: yd4eo.-
MeToJ. mocoone. — M. Axanemus, 2012. - 332 c.

12. UYepuukoBa H. }0., MemepskoBa E. B. Pemaem 3amaunm 1o Xumuu

camocTosTenbHO: yueOHoe mocobue / H. FO. UepnukoBa, E. B. MemepskoBa — CaHKT-
[lerepOypr: Jlanp, 2022. — 328 c.
13. Pe3nukoB B. A. COopHHMK ynpaKHEHUH M 3a7ad MO OpPraHUYecKON XHMHHU:

yaebnoe nmocodue / B.A. PesuukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

14,  Kamyctuna A. A., Xanpuenko U. I'., JIu6anor B. B. O0mas u HeopraHuveckas
xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B. Jlubanos — Cankr-IlerepOypr:
Jlanb, 2020. — 152 c.

15. Ta6puensa O.C. Xumwmsa: yueO. mis cryn. mpod. ydeb. 3aBemenumii / O.C.
INabpuensu, N.I'. Octpoymos. — M., 2016.- 256 c.

16. Tabpuwensa O.C. Xumus nns npodeccuii W CHEIUATBHOCTEH TEXHHYECKOTO
npoduis: y9eOHUK I CTYI. yupexaeHui cpen. npod. odpaszoBanus / O.C. INabpuensn, WU.T.
OctpoymoB. — 4-¢ u3x., crep. — M. : M3naTenbckuii neHTp «Akagemus», 2017. — 272 c.

3.2.3. DJIeKTPOHHBIE pecypChl

1. hvsh.ru — Xypuan «Xumust B IIKOJIC».

2. https://postnauka.ru/themes/chemistry — nekiuu mo xumuu Ha caiite [TocTHayka.

3. http://gotourl.ru/4780 (http://elementy.ru/) - HayuHo-TionmyspHbIi TPOEKT «IEMEHTBI
Oomb1I0i Haykn» ((pU3HMKa, XUMHsI, MAaTEMAaTHKa, aCTPOHOMUS, HAYKH O KU3HU, HAYKHU O 3eMIIe).
HoBocTu Hayku, KHUTY, HAYYHO-TIOMYJISPHBIE CTAThH, JIEKIIUU, SHIIUKIOTIEAUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) - Caiit Hay4dHO-TTOMYJISIPHOTO KypHAsa
«ITorenumany. XKypnan uzgaéres ¢ 2005 r., ¢ 2011 r. — paznen «Xumusi».

5. http://gotourl.ru/4785 (http://www.hij.ru/) - Caiir Hay4HO-IIOMYJSIPHOTO >KypHANa
«Xumus u xu3Hby. XKypHan uzgaércs ¢ 1965 r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) - OTkpbiTast 3eKTpOHHAS
oubnmoreka xumuuyeckoro moprana «Chemnet», comepkur yueOHble M HMH(DOPMALMOHHBIE
MaTepualibl s LIKOJBHUKOB M yuuTeneid. B Hell MoXHO HaliTh ydeOHHMKHM TO oOmeill u
HEOPraHMYeCKONW XUMUU, OPraHUYeCKON XUMHUH, MyJIbTUMEAUaMaTepHalbl, a TakXkKe 3aJauu
XUMHYECKUX OUMIHNA/ C PEIICHUSIMHU, 3a/1a4H BCTYMUTEIbHBIX 9K3aMEHOB ISl a0UTYPHEHTOB.

7. http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/) - HWudopmannoHusie
MaTtepuansl 00 oiummnuagax: MOCKOBCKOW Topoackoil, Bcepoccuiickoit, MeHaeneeBcKoH,
Mexnynapoanoit. IlpuBeneHbl 3aaud  TEOPETUYECKMX U OKCIIEPUMEHTAIBHBIX TYPOB,
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MOIpOOHBIE PEIICHHs, CIHUCKH U (oTorpaduu modeauTenei.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) - Cucrema AMCTAaHIMOHHOTO
oOy4eHus1, HarpaBJIeHHas! B IEPBYIO OYepe/ib Ha MOATOTOBKY K OJIMMITHAIaM BCEX YPOBHEH — OT
HIKOJIBHBIX 70  MexayHaponHoi. CalT  coAepKUT OTpOMHOE  KOJMYECTBO  3ajad,
CITPYIIIMPOBAHHBIX KAK 10 TEMaM, TaK U 110 OJIUMITMAAaM. ITo BceM OCHOBHBIM pasaciiaM XuMUuun
MpUBEAEH TEOPETUUECKUIM MaTepHuall U pa300paHbl PELICHUs TUIIOBBIX 3a/1a4.

9. http://gotourl.ru/4789 (http://www.nanometer.ru/) - Tloprasm MO0 HAHOTEXHOJOTHSIM.

OcHoBHasl 1eNIb — pa3BUTHE OOpa30BaHUS B OOJACTH HAHOTEXHOJIOTH M IOATOTOBKA K
HHTCPHET-OJIUMITHAAC 110 HAHOTCXHOJIOTUSAM.
10. http://gotourl.ru/4790  (http://webelements.com/) -  Hanpéxnas  crpaBo4Has

UHpOpPMAIIHS 0 XMMHUYECKHX JJIEMEHTaX M UX CBOMCTBaX (Ha aHTIIUICKOM SI3bIKE).

11. http://gotourl.ru/4792 (http://periodictable.ru/) - Pycckosi3prunblii caliT 0 cBoicTBax
XUMHYECKHX JIEMEHTOB.

12. http://gotourl.ru/7180 (https://www.lektorium.tv) - Hexommepueckuii caiiT oHIaiH-
00pa3oBaHus, COACPKUT MHOTO HHTEPECHBIX OOpa30BATENBHBIX KYPCOB M BHICOJCKIUI IS
IIKOJIBHUKOB, CTYJCHTOB U yuuTesel. ECTh HECKOJIIbKO KYPCOB MO XUMHH.

13. http://gotourl.ru/4800 (https://www.cas.org/) - Caiit Chemical Abstract Service —
camblii aBTOPUTETHBI B MUPE XUMHUH UH(POPMAIIMOHHBIM HHTEPHET-pecypc (CalT miaTHBIN).

14. http://www.organic-chemistry.org/ - [TopTas mo opraHMYecKOil XMMUHU Ha AHTJIMHCKOM
SI3BIKE.

15. http://www.xumuk.ru - CaliT 0 XUMHH: KJIACCHYECKHE YYCOHHKH, CIPABOYHHKH,
SHIUKIONEINH, MOUCK OPraHUYEeCKHUX M HEOPraHMYSCKUX pPEeaKiMid, COCTaBJIICHHE YpPaBHEHUI
peaKuum.

16. http://orgchemlab.com/ - Caiit, mocBAIEHHBIN MPAaKTHYECKON paboTe B TaOOPATOPHH.

3.3.YcaoBusa peamuzauuu OII CIIO ansi mHBaIMIOB M JIMI[ ¢ OrPAHMYEHHBIMHU
BO3MOKHOCTSIMU

OO0yyeHue WHBAIUAOB W JIMIl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU  37I0POBbS
OCYILIECTBJISIETCS] B COOTBETCTBHH C:

[lopsinkoM opraHu3aidi ¥ OCYIIECTBJICHHS OOpa30BaTENbHONW JEATEIbHOCTH IO
oOpa3oBaTellbHBIM MporpaMmaM cpeaHero mnpodeccuoHanbHoro ooOpazoBanus (IIpukas
MunucrepcTBa o0pa3oBanus U Hayku P® ot 24 aBrycra 2022 r. Ne 762);

MeTtouyeckuMI pPeKOMEHJAMSIMH 110 OpraHu3alli 00pa30BaTEIbHOIO Ipolecca Uit
oOyueHus: HHBAJIU/IOB U JIUI C OTPAaHUUYEHHBIMHU BO3MOKHOCTSIMH 3/I0pPOBbsI B 00pa30BaTeIbHBIX
OpraHM3alusax BbICHIEr0 OOpa3oBaHHS, B TOM YHCJIE OCHAIICHHOCTH OO0pa30BaTeIbHOTO
npouecca (yrsepxaensl 08.04.2014 r. Ne AK-44/058H);

TpebGoBaHUsIMH K OpraHU3aliKi 00pa30BaTEIbHOIO Mpoliecca i 00yueHUs: HHBAUIOB U
JUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0POBbs B Mpo(deccHoHalbHBIX 00pa3oBaTeNbHBIX
OpraHu3alusaXx, B TOM UHCJIE€ OCHAIEHHOCTH O00pa30BaTeIbHOr0 Impolrecca (yTBEpHKIEHBI
26.12.2013 Ne 06-2412BH).

MeTonuyeckuMH  PEKOMEHJAIMSAMU 10  peanu3aliu  00pa30oBaTENbHBIX IMPOrpPaMM
cpenHero mnpodeccHoHANbHOTO 00pa3oBaHust U MPOGECCHOHATBHOTO OOYy4YeHHs JHI[ C
WHBATUJIHOCTHIO U OTPAHUUYEHHBIMUA BO3MOXKHOCTSIMHU 37I0POBBSI C MPUMEHEHHEM DJIEKTPOHHOTO

o0OyuyeHus " JUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJIOTUH (yTBEp)KIEHBI
,MUHITPOCBEILIEHU POCCHHU 10.04.2020r. Ne 05-398).

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIBLHON JUCIHUATIJIMHBI

4.1 KoHTpPOJIb M OLIEHKA PE3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON IUCIIUTUTUHBI
PacKpbhIBAIOTCA Yepe3 MUCIUILTMHAPHBIE Pe3yabTaThl, HAIPaBIeHHbIC Ha (POpMHUpPOBAHKE OOIINX
1 TIpo(heCCUOHANBHBIX KOMIIETEHIIUH 10 pa3jiesiaM u TeMaM COJepaHus y4eOHOTO Marepuaia,
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U OCYHCCTBJIACTCA MPCHOAAaBaATCIIEM B IIPOLCCCEC TMPOBCACHUA MNPAKTHYCCKUX 3aHﬂTHﬁ,
TCCTUPOBAHHA, a4 TAKIKC BBITIOJIHCHUSA O6y‘-IaIOH_[I/IMI/IC$I HHAUBUAYAJIIbHBIX SaI[aHHﬁ, IIPOCKTOB,

HUCCIIENOBAHUM.

s hopMupoBaHWsl, KOHTPOJIS M OIICHKH PE3yIbTATOB OCBOCHHS Y4COHOUN IUCIIUTUTHHBI
HCIOJIL3YETCS CUCTEMAa OIICHOYHBIX MEPOTPHUSATHH, IPECTaBIAIONas cO00M KOMIUIEKC Y4eOHBIX
MEpPOIIPHUATHI, COTJIACOBAHHBIX C pe3ylibTaTaMu OOydeHHS W C(HOPMYITHPOBAHHBIX C YU4ETOM
OI'OC COO (npenmetnsie pe3yiabTaThl o guciuiuinie) u I'OC CIIO.

Obmast Pasznen/Tema Pe3yabTaT 00yueHus Tuner ouenoqnub X
KOMIIeTEHI U MeponpusTHI
Paznen 1. dopmynrpoBaTh 6a30BbIC
OCHOBBI CTPOEHHS  |[TOHSATHUS U 3aKOHBI XUMHUHU
BelllecTBa
OK 01 Tema 1.1. CocraBnate xumudeckue |1. 3ajaHus Ha yCTaHOBIIEHUE
Crpoenune  atomMoB |pOpMyJIBI COEIMHEHMM B |CBA3HM MEXKIYy CTPOCHUEM
XUMHUYECKUX COOTBETCTBUU co |aTomoB XUMUYECKUX
2JIEMEHTOB U |CTETICHBIO OKUCIICHUS [3JIEMEHTOB u ux
pupoa XUMUYECKUX DJIEMEHTOB, |MOJIOKECHUEM B
XUMHUYECKOM CBSI3M  |MCXOJd M3 BajeHTHOCTU U |[leprnoanyeckoii CHCTEME
AIEKTPOOTPUIIATETFHOCTH |XUMHYECKHX 2JIEMEHTOB
J.1. Mennaeneena.
2. 3agaHus Ha
WCIIOJIb30BAHUE XUMHYECKON
CUMBOJIMKM WM  Ha3BaHWUU
COeqUHEHNN o
HOMEHKJIaType
MEXKyHApOAHOTO coro3a
TEOPETUYECKOMN u
MPUKIATHOMN XUMHUU u
TPUBHAIIBHBIX HA3BaHUM IS
COCTaBJIEHUS  XUMHYECKHUX
bopmyn JIBYXaTOMHBIX
COEMHEHUN (oKcHIOB,
cyab(GuIOB, TUIPUIIOB U
T.I1.) u TPYTHX
HEOPraHU4eCKHX
COEUHEHUN OT/AEJIbHBIX
KJIACCOB.
3. Tect «Ctpoenue aToMoOB
XUMUYECKUX JJIIEMEHTOB H
npupoaa XUMHUYECKOMN
CBSI31».
OK 01 Tema 1.2. XapakTepu3oBaTh 1. Tecr «3axkoHOMEpHOCTH
OKO02 [lepuonnueckuii XUMHUUYECKUE DJIIEMEHTHI B [M3MEHEHUS CBOWCTB
3aKOH ¥ Ta0nWIla [COOTBETCTBHM  C WX [XUMHUYECKUX OJJIEMEHTOB B
.. Menneneesa MIOJIOKEHUEM B [COOTBETCTBUE c 170,
NEePUOJIUYECKON CHUCTEME |3JIEKTPOHHBIM CTPOEHUEM M
XUMUYECKUX DJIEMEHTOB  |[OJIOKEHUEM B
J.N. Menneneesa MEPUOINYECKOMN CHCTEME
XUMHUYECKUX 3JIEMEHTOB

J.. MenneneeBay.

23




2. IlpakTuueckue 3a1aHus HA
YCTaHOBJICHUE CBSA3U MEXIY

CTPOEHUEM aTOMOB
XAMHYCCKUX DJJIEMCHTOB U
MEPUOINYECKUM

U3MCHCHUEM CBOMCTB

XUMHUYECKUX AJIEMEHTOB U UX
COCVMHEHUN B COOTBETCTBHUH
c 10JIO’KEHUEM B
IIEPUOUYECKON cucremMe
XUMHUYECKUX 3JIEMEHTOB.

3. [TpaxTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHMsl Ha
XapaKTepHU3aLUIo
XUMHYECKUX DJEMEHTOB B
COOTBETCTBUE c ux
AIIEKTPOHHBIM CTPOCHHUEM U
M0JIO’KEHHUEM B
MIEPUOIUYECKON cucremMe
XUMHYECKUX JJIEMEHTOB
J.W. MenneneeBa»

Paznen 2. XapaxtepuszoBatb TUNbl |KoHTponbHas pabota
XumMu4yecKkue XUMUYECKUX PEAKIUHN «CTpoeHue  BeliecTBa H
peakuuu XUMHUYECKUE PEAKIIHID)
OK 01 Tema 2.1. CocCTaBIsITh peakuuu (1. 3amaunm Ha COCTaBJICHHE
OK04 Tunsl XUMHUYECKUX |COCIUHEHUS, ypaBHEHUH peaKuuii:
peakuuit pa3ioxKeHus, oOMeHa, [coenuHeHus, 3aMeIIeHHUS,
3aMeleHus, pas3oxKeHus, oOMeHa;
OKHUCIIUTEIHHO- OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHbIE BOCCTaHOBUTEIbHBIX
peaxiuu. peaxkiuil ¢ HCIO0JIb30BaHUEM
Ymeth IPOBOJUTH |METOA AIIEKTPOHHOTO
pacueTsl MO XMMHYECKUM |OanaHca.
dopMynam u ypaBHeHUsM (2. 3aayd Ha pacyeT Macchbl
XMMHYECKHUX peaklMuil ¢ |BellecTBa Wik o0bEMa ra3oB
UCII0JIb30BaHUEM [0 W3BECTHOMY KOJIUYECTBY
¢u3nyeckux  BEIUYMH, (BEIIECTBA, macce WIH
XapaKTepPU3YIOIINX 00BEMY OJIHOTO u3
BElIeCTBa C [y4acCTBYIOIIUX B pEaKIUU
KOJIMYECTBEHHOM BEIIECTB; pPAcU€Thl MaccChl
CTOPOHBI (oObéMma, KOJINYECTBA
BEIIIECTBA) MPOJIYKTOB
peakuu, €ciad OJHO U3
BEILIECTB UMEET NMPUMECH.
Tema 2.2. CocTaBisTh ypaBHEHUS [TpakTuueckue 3agaHus Ha
DNEKTPOIUTHYECKAs |XUMHYECKUX PEeaKInU COCTaBJICHUE
JUCCOIMAIUSA U |[MOHHOTO OOMEHa C MOJICKYJISIPHBIX, TOJIHBIX U

HOHHBII 00MEH

y4yaCTuem
HCOPTraHNYCCKUX BCUICCTB

COKpAILIEHHBIX HOHHBIX
YpaBHEHUH C  y4acCTHEM
KHCJIOT, OCHOBAHUM M COJICH,
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HMOHHBIX pEaKLUN TUIPOJIn3a

CoJIEH, YCTaHOBJICHUE
M3MEHEHHUS KUCJIIOTHOCTH
CpeJibl.
Pa3nen 3. UccnenoBats ctpoenne u  |[KoHTposibHast paboTa
Crpoenne CBOMCTBA «CBoiicTBa HEOPraHUUECKUX
cBoOiicTBa HEOPraHNYECKUX BEIIECTB [BEIIECTB
HEOPraHu4YecKux
BellecTB
OK 01 Tema 3.1. Knaccupummposats 1. Tect «Homenknarypa u
OKO02 Knaccudukanus, HEOPraHUYECKUe Ha3BaHHWE HEOPraHHMYECKHUX
HOMEHKJIaTypa BEIIECTBA B COOTBETCTBUH [BEMIECTB HCXOI W3 UX
CTpOeHHue C MIX CTPOCHHEM. XUMHAYECKOH (OPMYIBI HITH
HEOPraHUIeCKUX Ymertb IPOBOJHTDH |COCTABIICHHE  XUMHUYECKOMH
BEIIECTB pacyeTsl 10 XUMUYECKUM |popmyIsl UCXOJIST u3
dopmynam C (Ha3BaHUS  BemECTBA  IIO
HCII0JIb30BAHUEM MEXTyHApOIHOH W
(U3NYECKUX  BEIIMYUH, [TPUBUATBHOM
XapaKTePU3YIOIINX HOMEHKJIATYpe».
BelIeCcTBa ¢ |2. Ilpaktudeckue  3amaHus
KOJIMYECTBEHHOU o KJIaccu(UKaIHH,
CTOPOHBI HOMEHKJIaType "
XUMHYECKUM dbopmynam
HEOPraHMYECKUX  BEIIECTB
pa3IMYHbIX KJIaCCOB
(yrapHblii Ta3, YTJIEKHCIBIN
ra3, aMMuaK,  raimieHas

W3BECTh, HETalleHast U3BECTh,
MUATBEBAsT CoJla W JPYIHX):

Ha3BaTh U COCTaBISTh
bopmyIbl XUMHAYECKUX
BEIICCTB, OTIpE/IeNATh
NPUHAJICKHOCTh BEIIECTB K
KJaccy.

3. 3amauu Ha pacuer
MaccoBOM oM (Macchl)
XAMHUYECKOTO JJIEMEHTA

(coenuHeHus) B MOJIEKYIe

CJIOKHOTO BEIIIECTBA
(cmecn).

4. TlpakTuveckue  3aJaHus
Ha orpesieNieHne
XUMHYECKON AKTUBHOCTH
BEUIECTB B  3aBHUCHUMOCTH
BUJa XUMHYECKON CBS3H U
TUTA KPUCTAIITMYECKON
PEIIETKH.
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OK 01 Tema 3.2. VYcranaBiuBaTh 1. Tecr «Ocobennoctu
OKO02 OU3UKO-XUMUYECKHE |3aBUCUMOCTbH (PU3HUKO- XUMHUYECKUX CBOMWCTB
CBOMCTBA XHUMHUYECKHUX CBOHCTB OKCHJOB, KHCIIOT,0CHOBAHUM,
HEOPraHUYECKUX HEOPraHMYECKUX BEIIECTB |[aM(pOTEPHBIX THAPOKCUIOB H
BELLECTB OT CTPOEHUSI AaTOMOB U coJiei».
MOJIEKYJI, a TaK)XXe TUIIa 2. 3agaHusi Ha COCTaBIICHHE
KPUCTAJUIMYECKOU YpaBHEHUH XUMHUYECKUX
pELLIETKU. peakuuii c y4acTUeEM
YMeTh IpoBOAUTH MPOCTHIX u CJIOKHBIX
pacyeTsl 10 XMMUYECKUM |HEOPraHWYECKUX  BEILECTB:
dopmynam 1 ypaBHEHHUSIM |OKCHIOB METaJJIOB,
XMMHMUYECKUX PEaKlUii ¢ |HeMEeTallIoB U aM(OTEpHBIX
HCII0JIb30BAHUEM AJIEMEHTOB; HEOPTraHUUECKUX
($u3nYEeCKUX BETUYHH, KHCJIOT, OCHOBaHUM u
XapaKTepU3YIOIINX aM(OTEepHBIX TUIPOKCHUIOB,
BELIECTBA C HEOpPraHUYEeCKuX coJiei,
KOJIMYECTBEHHOM XapaKTEePU3YIOIINUX ux
CTOPOHBI CBOMCTBA " CIocoObI
MOJIyYEHUSI.
3. [TpaxTuko-
OPUEHTUPOBAHHBIE
TEOpEeTUYEeCKUE 3aJaHusl Ha
CBOWCTBA W  TOJy4YEHUE
HEOPraHMYECKUX BEILECTB.
4, PacyerHple 3amayd 110
YpaBHEHUSIM  peakuuid ¢
y4yacTUeM HEOPraHuYecKhX
BEIIECTB.
OK 01 Tema 3.3. Hccnenosars 1. [TpakTuxo-
OKO02 Nnentudukanuys KaueCTBEHHbBIC PEAKIIUH OPUEHTUPOBAHHBIE 3aJIaHUS
OK 04 HEOPraHUYECKUX HEOPraHMYECKUX BEIECTB (IO COCTAaBJICHUIO
BEIIECTB XUMHUYECKUX  peakuud ¢
y4acTUEM HEOPraHU4eCKHX
BELIECTB, UCIOIb3YEMbIX IS
WX UICHTU(PUKALUY.
2.JIaboparopnas padoTa:
"Unentuduxanus
HEOPraHMYECKUX  BEILECTB.
KauectBeHHble peakuuu Ha
cynbdar-, kapOboHaT- U
XJIOpUJI-aHUOHBI, Ha KaTHOH
AMMOHHS)
Paznea 4. HccnenoBath crpoenue u  |[KoHtposbHas padorta
Crpoenne n CBOMcTBa oprannueckux |«CTpoeHue u CBOMCTBa
CBOIICTBA BELIECTB OPraHUYeCKHUX BEIECTB)
OPraHMYecKux
BeLIECTB
OK 01 Tema 4.1. Knaccupunuposatsb 1. 3aganus Ha cocTraBieHUE
Knaccuduxkarus, OpraHWYEeCKHUE BEIIECTBA |Ha3BAHUI OpPraHUYeCKUX
CTpPOEHUE U B COOTBETCTBMM C HX |COCAMHEHUN o
HOMEHKJIaTypa CTPOECHHEM. TPUBUATBHON 1701051
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OpPraHuYEeCKUX YMers IIPOBOJIUTH |MEXAYHAPOIHON
BEILIECTB pacyeTsl M0 XUMUYECKUM |CUCTEMATUYECKOU
dbopmynam C |HOMEHKJAType.
HCII0JIb30BaHUEM 2. 3agaHus Ha COCTaBIICHUE
buznuecKux BEJIMYHUH, |OJHBIX U  COKpallleHHBIX
XapaKTEPHU3YIOUIUX CTPYKTYPHBIX dbopmyn
BEIIECTBA C |OpraHMuYecKux BEILIECTB
KOJIMYECTBEHHOMN OT/CJIbHBIX KJIACCOB.
CTOPOHBI 3. 3ajaun Ha ompeneIeHUe
IIPOCTEMNIIEH bopMyIIbI
OpPraHW4YeCKOW  MOJIEKYJIB,
UCXOJII W3  DJIEMEHTHOTO
cocrana (B%)
OK 01 Tema 4.2. YcranaBnuBaTh 1. 3amanust Ha cocTaBleHUE
OKO02 CaoiicTBa 3aBUCUMOCTD ¢u3nKo- |ypaBHEHUN XUMHYECKUX
OK 04 OpPraHNYEeCKHUX XUMHUYECKUX CBOWCTB |peakuui c ydacTueM
COeIMHEHU M OPraHWYEeCKUX  BEIIECTB |OPraHMYECKUX BEIIECTB Ha
OT CTPOEHUS MOJIEKY. OCHOBAaHMM HWX COCTaBa W
YMetb MPOBOJIUTH |CTPOCHUSI.
pacdeTsl MO0 XMMHYSCKUM |2. 3amaHus Ha COCTaBIICHUE
dbopmynam ¥ ypaBHEHUSIM |ypaBHEHUU XUMHUYECKUX
XUMUYECKAX PEAKIUN C |peakiui, WIIIOCTPUPYIOIINX
HCTIOJTb30BaHUEM XUMUYECKUE  CBOWCTBA C
buznyeckux BEJIMYMH, |YYETOM MEXaHHU3MOB
XapaKTepU3YIOIINX MPOTEKAHUS JTAHHBIX
BEIIECTBA C |peakuuii W TEeHETUYECKOU
KOJIMYECTBEHHOM CBSI3U OpraHUYECKUX
CTOPOHBI BELIECTB Pa3HbIX KJIACCOB.
3. Pacuyernele 3amaun 110
YpaBHEHUSAM  peakuuid ¢
y4acTUEM OpPraHUYECKUX
BEIIECTB.
OK 01 Tema 4.3. Hccnenosars 1. [TpakTuxo-
OKO02 Nnentudukarnuys KaueCTBEHHBIC PEAKIIUH OPUEHTUPOBAHHBIE 3aJIaHUS
OK 04 OpPraHUYECKUX OpraHUYECKUX 1o COCTAaBJICHUIO
BEIIECTB, UX COCIMHEHUM OTACNBHBIX  [XMMHUYECKHX  peakuuihd ¢
3HauYEHUE U KJIaCCOB y4acTUeM OpraHNYeCcKUX
IPUMEHEHHE B BEUIECTB, B TOM YHCIE
OBITOBOM U UCIOJIB3YeMBIX AN UX
POU3BOICTBEHHON uaeHTUGUKAIMK B OBITY U
JeSITeIbHOCTH MPOMBIIIJICHHOCTH.
YeJloBeKa 2.JIaboparopnast paborta:
"Unentuduxarms
OPraHWYeCKUX COEIUHEHUU
OTAEJIbHBIX KJIACCOB"
Pasnea S. XapakTepu3oBaTh
Kunernueckne u BIIMSIHUE PA3JINYHBIX
TepMOJANHAMHYECK |(PaKTOPOB Ha paBHOBECHE
He 3aKOHOMEPHOCTH |1 CKOPOCTb XUMHUYECKUX
NMPOTEKAHUA peaxkuui
XHMHUYECKHX

27




peakuuii

OK 01 CkopocTb XapaxkTepu3oBaThb 1. ITpaxTuko-
OKO02 XUMUYECKUX BIIMSHUE KOHLEHTpALUU |OpPUEHTUPOBAHHBIC
peaxkuuil. pearupymouux BEIIECTB U |[TEOPETUUECKUE 3aJaHusl Ha
XuMuyeckoe TEMIIEpaTypbl Ha |aHaNIH3 (dakTopoB,
paBHOBECHUE CKOPOCTh  XMMHMYECKUX |BIUSIOLIMX HA W3MEHEHHE
peakuui. CKOpPOCTH XUMHUYECKON
XapakTepu3oBaTh peaKknuu.
BIIUSIHUE U3MEHeHus |2. [TpaxTuko-
KOHIIEHTPALlMK BEILECTB, |OPUEHTUPOBAHHbBIE 3a/laHus
peakuuu Cpelbl U |Ha [pUMEHEHHE IpHUHIIMIIA
TEMIIEpaTyphI Ha |Jle-Illarenbe JUTSt
CMEIICHUE XUMHMUYECKOTO |HAaXOXKIACHUS
paBHOBECHS. HaIpaBJICHUs CMEIIIEHUS
YmMmers IIPOBOJUTDL |paBHOBECUSA XUMHUYECKON
pacueTsl MO0 XMMHUYECKUM |peaklMy U aHalu3 (akTopoB,
dopMynaM M ypaBHEHMSIM [BIMSIONIMX HA CMEILEHUE
XMMHUYECKUX PpEeaKIUd ¢ |[XMMHYECKOIO PaBHOBECHS.
HCIIOJIb30BAHUEM 3. 3amaum  Ha  pacyeTsl
buzngecKux BEJIMYMH, |TETJIOBBIX s dexToB
XapaKTepU3YIOIINX XUMHYECKUX  peakiuuil u
BelIeCTBa C |ompeneneHue THUMA peakuuu
KOJINYECTBEHHON (mo TtemmoBomy 3 dexTy:
CTOPOHBI 9K30- U YHJIOTEPMUYECKHE).
Pazneu 6. HccrnenoBaTb  MCTHHHBIE
PacTBOpBI pacTBOpBl € 3aJaHHBIMH
XapaKTEPUCTHKaAMHU
OK 01 Tema 6.1. Paznuvarh uCcTUHHBIC 1. [TpakTuxo-
OKO02 [Tonsitue o pacTBOPBHI. OPUEHTUPOBAHHBIE
pacTBOpax YMeTs IpOBOANTH pacueTHple  3aJaHMs  Ha
pacyeTsl 10 XUMHUYECKUM  |pacTBOPBI, HCIOJb3yEeMBIE B
dbopmynaM U ypaBHEHHSIM |ObITOBOM u
XMMHMYECKUX PEAKLIUN C  |IPOU3BOJCTBEHHOU
HCII0JIb30BAHUEM JESATEIIBHOCTH YEJIOBEKA.
(Gu3nUeCKUX BEIUYUH, 2. 3ajauu Ha pacyeT Macchl
XapaKTEePU3YIOIINX (oObema, KOJIMYECTBA
BELIECTBA C BEILIECTBA) IPOJYKTa
KOJIMYECTBEHHOU peakuuu, €cild OJHO U3
CTOPOHBI. BEUIECTB  J1TaHO B  BHJE
pacTBopa C OIpEAEICHHON
MacCOBOU noJien
pPacTBOPEHHOTO BELIECTBA.
OK 01 Tema 6.2. Hccnenosate ¢usuko- |[Ipakruko-
OK04 Hccnenosanue XMUMHYECKHE CBOMCTBAa |OPUEHTHUPOBAHHBIE 3aJaHUs
CBOJCTB pacTBOPOB  |UCTUHHBIX PacTBOPOB Ha IIPUTOTOBJIEHUE
pacTBOpoOB 3alaHHOU
(MaccoBoii, %)
KOHLEHTpALUU
Paznen 7. OnenuBarh MOCHENCTBHUSA (3ammura Keiica (¢ ydeTom
Xumusi B ObITY H [OBITOBOM u |[Oymymen
NPOM3BOJACTBEHHOI [[IPOM3BOJCTBEHHON npodeccrnoHabHOI
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NeATeJILHOCTH JESTEIbHOCTH YE€JI0BEKa C |1EATEIBHOCTH)
YyeJi0BeKa HNO3ULUN 3KOJIOIMYECKOMN
0€3011aCHOCTH
OK 01 Xumus B ObiTty u |OuenuBath mnocnenctBus |Kelic (¢ yderom Oymymiei
OKO02 IIPOU3BOJICTBEHHONH  |OBITOBOM U |[podeccroHalbHON
OKo04 NEATENBHOCTH IIPOU3BOJCTBEHHOMN JESITEIbHOCTH).
OKO07 YeJl0BeKa JESITEIbHOCTH YEJIOBEKA C
MO3UIMKA AKOJIOTMYECKOM
0e30MacHOCTH

4.2 HpOMe)KyTO‘IHaﬂ arrecranusd 1mo JMCIMIIJIMHE

[IpomexxyTounast — aTTecTamus 1O JUCHUIUIMHE  «XUMHUS»  TPOBOAUTCSI B Qopme
T hepeHInPOBAHHOTO 3a4ueTa.

Kasxniprit 6miier COCTOUT U3 Tpex 3aJaHui:

1) Teopermyeckoe 3ajaHue B BUJE BOMNpPOCAa M3 TEOPETHUECKOIO COJIEp’KaHUsS OCHOBHOTO M
MIPUKIIATHOTO MOJYJIEH;

2) TpakKTHYECKOe 3aJaHue (COCTaBJICHWE YpPaBHEHWH XUMHUYECKHX pEakIUid ¢ ydacTHEM
HCOPraHM4YCCKUX HJINW OPTraHUYCCKUX BEHIECCTB, B T.4. HCIIOUYCK HpeBpameHm‘/'I N KAaYCCTBCHHBIX
peakiuii 0OHapYKEHUS; XUMUYECKUX (DOPMYII HEOPTaHUYECKHX U OPraHMYECKUX BEIIECTB, B T.U.
CTPYKTYPHBIX; 3aJJlaHUA 110 HOMCHKJIATYPC HCOPTaHUYCCKHUX W OPraHUYCCKUX BCIICCTB, OLICHKA
HU3MCHCHUSA CKOPOCTHU XUMHAYECKOU peaKMKM W HaNpaBJICHUA CMCIICHHUA PaBHOBECHA C
ucnosib3oBanneM npunuuna Jle-lllatenbe; olneHka XUMUYECKOro cocTaBa M OOOCHOBaHUE
MIPUMEHUMOCTH 00BbeKTa OUO- W TeXHOCHEPHI U T.11.);

3) pacueTHas 3ajaya (pacyeThl MO YPAaBHEHHIO XMMHUYECKUX PEaKIMil, pacdyeT MacCOBOW JOJIH
(Macchl) XHMHUYECKOTO AJIeMEeHTa (COCTMHEHHsI) B MOJICKYJIE (CMECH); ONpeAeIIeHUE POCTEUITIei
(bopMyIbl OPraHNYecKO MOJIEKYIIbI, UCXOS U3 3JIEMEHTHOTO cocTaBa (B %); pacyeThl TEIIOBBIX
3¢ (dEeKTOB XMMUYECKUX PEaKLMii; pacyeThl 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW peakluud OT
KOHLIEHTPALIMU ¥ TEMIIEpaTyphl  T.I1.).

3apanue 1.
Kakoii pacTBOp MCHONB3YIOT Ui Ka4eCTBEHHOW peaklUU OINpeAeTeHHs XJIOPUIOB, OPOMHUJIOB,
romuaoB? Hanuimmure ypaBHEHHS peakiuii 1 000CHYHMTE OTBET.

3aganue 2.

Jana-cxema -npeppamieHuii.§
Al505,400°C KMn0O,,H,0,0-20°C BT (uz6).t NaOH(cnupT. p—p)
1 X2- X3

C,HsOH stne—C;H,OF
IIpommmTe ‘Bee “peakmn 1 onpeaeauTs BemecTba X1, X2,-X3.9
)
3amanmue 3

OHpeI[eJ'II/ITe MACCOBBIC JOJIN XUMHUYCCKHX 3JICMCHTOB B OKCHUJIC aJIFOMHUHU A|203 H BbIPA3UTC
HX B [IPOLICHTAX.
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5. JIucT BHEeCeHUs N3MEHEeHU

B pabGouyro mporpammy mo gucummiuHe «OVY][.12 «Xumus» 1Mo CHerualbHOCTH
«09.02.07 MupopMamoHHbIe CUCTEMBI M NMPOrPaMMHUPOBAHUE», YTBEPKICHHYIO Ha 3aceIaHUuU
kadeaps! mpoUIbHOM JOBY30BCKON OAroToBKU 22 stuBaps 2024 roga, npotokoi Ne4.

Howmep Texkcr n3meHeHus IIpoTokou 3acelaHus
U3MEHEHUs Kadeapbl
Ne JaTa
1.
2.
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