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1. ObIIAA XAPAKTEPUCTUKA PABOYEM IMPOT'PAMMBI
YYEBHOU N CHUIIJIMHBI B1.10 XUMUA

1.1. MecTo y4eOHOIl NUCHUIIMHBI B CTPYKTYpe MNPOrpamMMbl MOATOTOBKH
CIEeNUAJIMCTOB CPeIHero 3BeHa:

OO6nieoOpa3oBaTenbHas AUCHUIIMHA «XUMUS» SBISIETCS 00S3aTEIbHONM  YacThIO
0011e00pa3oBaTeIbHOTO IMKJIA MPOTPaMMbl TMOATOTOBKH CpEIHEro 3BEHAa B
cootBeTcTBUM ¢ DI'OC 1o cnenuansuoctu 54.02.01 Jduzaiin (o otpacisim).

1.2. esun v mui1aHUpPyeMbie Pe3yJIbTaThl 0CBOCHH S AUCIHUIIIUHBI
@opMUpOBaHUE Yy  CTYJCHTOB  NPEACTABICHUS O  XUMHYECKOU
COCTaBJISIFOIIEN E€CTECTBECHHO-HAYYHOM KAPTUHBI MHUPA KAaK OCHOBBI IPUHSTHA
pELUICHUN B JKU3HEHHBIX W IPOU3BOJCTBEHHBIX CHUTYalUMAX, OTBETCTBEHHOIO
IIOBEJCHUS B IIPUPOJHOM Cpele.
3amauyu TUCUMILIHHBI:

1) cdopmMupoBaTh NMOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMUMHYECKUX
IPOLIECCOB M SIBJICHUW B OKPYXAKOLIEH cpene, LEJIOCTHOW HaydHOU
KapTUHBI MUPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJISITH POPMYJIbI HEOPraHUYECKUX U OPraHUYECKHUX
BCILIECTB, YPABHEHUS XUMHUUECKUX PEAKIUA, OOBSICHATH HX CMBbICI,
WHTEPIPETUPOBATH PE3YIbTATHI XUMUYECKUX IKCIIEPUMEHTOB,

3) pa3BUTH YMEHHUS HCIOJIb30BaTh MH(DOPMALIMIO XUMHUUECKOTO XapaKTepa U3
Pa3IMYHBIX UCTOYHUKOB;

4) cdopMupoBaTh  yMEHHUSI ~ MPOTHO3UPOBATH  TOCJEACTBUS  CBOEH
JEATEIIbHOCTH U XUMHUUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
IIPOLIECCOB;

5) cdhopmupoBaTh MTOHUMAHUE 3HAYMMOCTU JTOCTHKEHUN XMMUYECKON HayKu
U TEXHOJIOTHH Il pa3BUTHUS COLMAIIBHOW WM TPOHW3BOJICTBEHHOU cdep.



Koa u nanmenoBanue
popmupyembIix
KOMIIeTeHI M

Oo0mmue

JAucuuniuHapHbie

OK 01. Beibupats ciocoOsl
pelieHus 3a1a4
npohecCuOHATBLHOM
JeSITEIbHOCTH
IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OBnajieHue yHUBEPCAIbHBIMUA Y4€OHBIMU [T03HABATEIHLHBIMU
NEUCTBUSIMU:

CaMOCTOSITENILHO (hOPMYITUPOBATH U
aKTyaJIM3UPOBATh MPOOIEMY, pacCCMaTPHUBAThH €€
BCECTOPOHHE;

yCTaHABIUBATh CYIIECTBEHHBIN IPU3HAK WU
OCHOBaHUS JJIs CPABHCHHUSI, KIIACCU(PUKALINN U
0000111eHM;

ONPEIETATh eI ACSITeIIbHOCTH, 33]1aBaTh
napameTpbl U KPUTEPUHU UX TOCTHXKCHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B
paccMaTpUBaEMBbIX SIBICHUSX;

BHOCUTH KOPPEKTUBBI B JESATEIHHOCTD, OIIEHUBATh
COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLICHUBATh PUCKU
MMOCJICICTBUI NEATCILHOCTH;

pa3BUBATh KPEATUBHOE MBIIIICHUE NTPU PEIICHUH
YKU3HEHHBIX Tpo0IIeM;

BIIAJICTh HABBIKAMU Y4€OHO-UCCIIEI0BATENECKON U
MIPOCKTHOM JIeITEIbHOCTH, HABBIKAMU Pa3peIieHust
npobiewm;

BBISIBIIATH PUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€
pelIeHus, HaXOUTh apTyMEHTHI JIJIsl J0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a71aBaTh MapaMeTphl U
KPUTEPUU PEILICHHUS;

aHAJTM3UPOBATH MTOJIYYCHHBIC B XOJ1€ PEIICHUS
3aJ1au Pe3yJIbTaThl, KpUTHIECKU OI[EHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B

— BJAJAETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET OCHOBOITOJIATAOIINE ITOHSATHUS
(XMMUYECKUH 2JIEMEHT, aTOM, HIEKTPOHHAs
o0oJiouka aroma, s-, p-, d-3JIEKTPOHHBIE
opOHTaIM aTOMOB, HOH, MOJIEKYJIa, BAJIGHTHOCTb,
3JEKTPOOTPHUIIATEIHHOCTD, CTEIIEHb OKUCIICHUS,
XUMHYECKas CBS3b, MOJIb, MOJIIPHAs Macca,
MOJISIpHBIN 00BEM, YTIEPOAHBIN CKENET,
(yHKIIMOHATbHAS TPYIINA, PAIUKa, H30MEpHs,
M30MEphI, TOMOJIOTUYECKHH PsiJl, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPO- U a30TCOAEPIKaIIHe
COCIMHEHMS, OMOJIOTUYECKU aKTUBHBIE BEIIECTBA
(yrneBompl, ;KUPBI, OETKK), MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3B€HO, BEICOKOMOJICKYJISIPHBIC
COEUHEHUS, KpUCTANINYecKas perieTKa, TUIIbI
XUMUYECKHUX peakiuid (OKUCITUTETHHO-
BOCCTaHOBUTEIbHBIE, 3K30-U SHIOTEPMHUYECKHE,
peakIi HOHHOTO 0OMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTAYECKAS TUCCOIUALINSI, OKUCIUTED,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOMN
peaKkInu, XMMUYECKOe PAaBHOBECHE), TECOPUHU U
3aKOHBI (TEOpUs XUMHUECKOTO CTPOCHHS
oprannyeckux Bemects A.M. bytieposa, Teopus
3JEKTPOJIUTUYECKON JUCCOLIMAIINH,
nepuoanueckuii 3akon /.. MennaeneeBa, 3aKkoH
COXpaHEHHUs MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOTOTHIECKHE




HOBBIX YCIIOBUSIX;

yYMETh MEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U
MPaKTUYECKYIO0 00JIACTH KU3HEACATEIPHOCTH;
YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, ITPEIaraTh OpUrHHAIbHBIE
MOJXO/Ibl U PELIEHUS;

CIIOCOOHOCTH MX MCIIOJb30BAHUS B IO3HABATEIHLHOM
Y COLMAIIBHOM MPAKTHUKE.

CBEZICHMSI O CBOMCTBAX, COCTAaBE, MOIYYEHUH U
0€30MMacHOM HCIIOIb30BAHUH BayKHEHIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHYECKOM JEATEIbHOCTH YEJIOBEKa;
YMETb BBISABIIATH XapaKTEPHbIE IPU3HAKYU U
B3aMMOCBS3b U3YUEHHBIX IIOHATUMN, IPUMEHSATh
COOTBETCTBYIOIIME MOHATHS IPU ONTUCAHUU
CTPOEHMS U CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BELIECTB U UX MPEBPAICHUI;
BBISIBJISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
MNOHATUSAMHU U MPEACTABICHUSAMU JPYTUX
€CTECTBEHHOHAYYHBIX IIPEMETOB;

YMETh UCIO0JIb30BaTh HAUMEHOBAHUS XUMHYECKUX
COEAMHEHHNI MEXIyHApOIHOTO COr3a
TEOPETUUECKON U MPUKIIATHON XUMHUU U
TpUBHAJIbHbIE Ha3BaHUS BAXKHEUIINX BELIECTB
(3TUTEH, alleTUIIeH, TIUIEeprH, (GeHOo,
(dopmanpaerui, yKCycHas KACIOTa, TIUIHH,
YrapHbIil ra3, yriIeKUCiblid ra3, aMMUaK, raimeHas
W3BECTb, HETallleHas! U3BECTh, MUThEBAsI CO/AA U
JPYTHX), COCTABIATH (POPMYJIbI HEOPTaHUYECKUX
Y OPTaHUYECKUX BEILECTB, YPABHEHUS
XUMHUYECKHUX PEAKIMN, O0OBSICHATH UX CMBICI,
NOJTBEPKIaTh XapaKTEPHBIE XUMUYECKUE
CBOMCTBA BEILIECTB COOTBETCTBYIOLIUMU
9KCIIEPUMEHTAMH U 3aIIUCSAMU YpaBHEHUIN
XUMHYECKUX PEAKIIU;

YMETbH YCTaHABJINBATH IPUHAIEKHOCTD
M3Y4YEHHBIX HEOPTaHMUYECKUX U OPraHUYeCKUX
BELIECTB K ONPENEICHHBIM KJIacCaM U Ipynnam
COEIMHEHUI, XapaKTepu30BaTh UX COCTaB U
BaYKHEHIIINE CBOICTBA; ONPEAEIATh BUABI
XUMHUYECKHX CBsI3eH (KOBaJIGHTHAs!, HOHHAS,




MeTaJTn4ecKasi, BOJOPOJIHAS ), TUIIBI
KPHUCTAJUTUYECKUX PEIIECTOK BEIICCTB;
KJIAaCCU(UIIMPOBATH XUMUUYECKUE PEAKIIHH;
c(OpMHPOBATH NIPEACTABICHUS: O XHMUYCCKOH
COCTABIISIIONICH €CTECTBEHHOHAYYHON KapTHHBI
MHUpa, POJTU XUMUU B TIO3HAHHUHU SIBIICHUN
pUpPObI, B GOPMUPOBAHUH MBILIUICHUS U
KYJIBTYpPBI JINYHOCTH, €€ (PYHKIIMOHAITBHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PEeIICHUS
MPAKTUYECKHX 33/1a4 U IKOJIOTHUECKU
00O0CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO
Y IPUPOIHOU Cpene;

YMETh MPOBOMTH PACYETHI 10 XUMHUECKUM
(dbopMyIiaM U ypaBHEHUSIM XUMHUYECKUX PEaKIIUN
C MCIIOJIb30BaHUEM (PU3UYCCKUX BEIIHYHUH,
XapaKTepU3YIOIINX BEIIECTBA C KOJMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS)
ra30B, KOJIMYECTBA BEUIECTBA; UCTIOIH30BATh
CHCTEMHbBIC XUMUYCCKUE 3HAHUS ISl TIPUHSATHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEHIECTBAMH U UX
MIPUMCHCHHEM;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIn3a U
WHTEPIIPETAIAN
uH(popMaIuu, 1
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMS 32,124
npodhecCHoHaNBHOM
NESATSIILHOCTH

OBnazieHre yHUBEPCAIBHBIMU Y4eOHBIMH MMO3HABATEIHLHBIMU
JNEUCTBUSIMU:

— BJaJIeTh HAaBBIKAMH MOJTYYCHHS] HHPOPMAIIUH U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIBHO
OCYILIECTBJIATH MIOUCK, AaHAJIU3, CUCTEMATU3aLUI0 U
WHTEpIPETAIo HH)OPMAIIUU PA3IUIHBIX BUIOB U
dbopM TpenCcCTaBICHNUS;

— €O03/1aBaTh TEKCTHI B PA3JIMUYHBIX (popMaTax ¢ ydeToM
Ha3Ha4YeHHs MHGOPMAIINH | IIEJIEBON ayTUTOPHH,
BBIOMpas ONTUMATBHYIO (hOpPMY MPEACTABICHUS U
BHU3yaIu3aluu;

YMETh aHAJIU3UPOBATh XMMUYECKYIO
nH(}OpPMaILIHIO, TOJIYYaeMYIO U3 Pa3HbIX
UCTOYHUKOB (CPEICTB MAacCOBOM HH(pOpMaIHH,
ceTb MHTEpHET U apyrue);

BJIaJIETh OCHOBHBIMU METO/IaMU Hay4YHOTO
MIO3HAHUS BEIECTB U XUMUYECKUX SBICHUN
(Habmro1eHNe, U3MEPEHUE, SKCIIEPUMEHT,
MO/ICIUPOBAHUE);

YMETh TIPOBOJMTH PACUYETHI IO XUMHYECKIM
(dbopMyIaM U ypaBHEHUSIM XUMUYECKUX PEaKIHA
C UCIIOJIb30BaHUEM (PM3UUECKUX BEITHYHUH,




— OLIEHHUBATbH JOCTOBEPHOCTb, JIETUTUMHOCTD
UH(pOpMaLNH, €€ COOTBETCTBUE ITPABOBBIM U
MOpaJIbHO-ITHYECKIUM HOpMaM;

— HCIIOJIB30BAaTh CPEJCTBA NH(OPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pELLICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C COOJII0ACHUEM
TpeOOBaHUI 3PTOHOMHUKH, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHns, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOK
0€e30I1aCHOCTH;

— BJAaJIeTh HaBbIKaMH PaclO3HABAHUS U 3alLUTHI
uHpopManuu, HHHOPMAIIMOHHOH 0€30IacHOCTH
JUYHOCTH.

XapaKTePU3YIOIIUX BEIIECTBA C KOJIMUECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIC YCIIOBHUSA )
ra3oB, KOJMYECTBA BEIIECTBA; HCIIOIH30BATh
CHCTEMHBIC XUMUYECKUE 3HAHUS JJIS1 IPUHSATHS
pelIeHn B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHCHUEM;

YMETh OCYLIECTBIISThH LEJIECHANPABICHHBIN ITOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUIHBIX
HMCTOYHUKAX (HaydHasi M y4eOHO- HaydHas
JUTEpaTypa, CpeaCcTBa MacCOBOM MH(MOpMAIUH,
cets IHTEpHET U Apyrue), KpUTUYECKU
aHAJIM3UPOBATh XUMUYECKYIO0 HH(OpMAIIHIO,
nepepadaThIBaTh €€ U UCI0JIb30BATh B
COOTBETCTBUHU C MOCTABJICHHOM yueOHOIl 3a1aueii;

OK 04. D¢ddexruBHO
B3aUMO/ICHICTBOBATh U
paboTtarh B KOJUIEKTUBE U
KOMaH/Ie

OBnazeHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU
JEUCTBUSIMU:

— IIOHHMMATh U HCIIOJIb30BaTh IIPEUMYILECTBA
KOMaHJAHOU ¥ UHJIMBUyaJIbHOU paboThI;

— IPUHHAMATH LEJIA COBMECTHOM AESITEIBHOCTH,
OpraHU30BBIBATh U KOOPAVMHUPOBATH JIEHCTBHS 110 €€
JOCTHKEHHIO: COCTAaBJIATH IUIaH IEUCTBUM,
pacrpeneaTs poJiv ¢ y4eTOM MHEHHH Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;

— KOOpPAMHHUPOBATH U BHIOJIHATH pabOTy B YCIOBUAX
peaIbHOTO, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJICUCTBUS;

—  OCYIIECTBIATH IO3UTUBHOE CTPATErHYECKOE
MIOBEJICHUE B PA3JIUYHBIX CUTYALHUsIX, TPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM -
IIPUHUMATh MOTUBBI U apTyMEHTBI JAPYTUX JIFOIEH
IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

— IpU3HABaTh CBOE IPABO U MPABO APYTHX JIOJEH Ha
OIINOKH,

BJIAJICTh CUCTEMOM 3HAHUI O METOJIaX HAYYHOTO
MTO3HAHUSA SIBJICHUW PUPObI, UCIOJIb3YEMBIX B
€CTECTBEHHbBIX HaAyKaX U YMEHUSIMU IPUMEHATh
3TH 3HAHUS TIPU IKCIEPUMEHTATIBHOM
HCCIIEAOBAHUH BEIIECTB U I 00BSICHEHUS
XUMHUYECKHUX SIBIICHUH, UMEIOIINX MECTO B
IIPUPOJE MPAKTUUECKOM AEATEIBHOCTH YEJIOBEKA
¥ B TIOBCEIHEBHOM JKW3HMU,




pa3BHUBATb CIIOCOOHOCTH TOHUMATh MHp C TO3UITUU
APYyroro 4€jI0oBCKa,

OK 07. CopeiicTBOBaTh
COXPAHEHUIO OKPYXKaIoIIei
cpenpl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
IPUHIUITE OEPEXKINBOTO
MIPOU3BOCTBA, YP(HEKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

c(OPMHPOBAHHOCTB IKOJIOTHUECKON KYIBTYPHI,
IIOHUMAaHUE BIIMSHUAS COLUATIbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATBHOU
Cpezbl, 0CO3HAaHUE III00aTBHOTO XapaKTepa
9KOJIOTHYECKUX MPooIIeMm;

IJIAHUPOBAHUE U OCYILECTBICHUE JICVCTBUI B
OKPY’KaIOIlleH cpelie Ha OCHOBE 3HaHUS Lieei
YCTOMUYMBOIO pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE ICUCTBUI, IPUHOCAIINX BPE]l
OKpYKaroIleH cpese;

YMEHHE MTPOTHO3UPOBATH HEOIATONPUSTHBIC
3KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATD UX;

pacIIMpPEHHE ONbITa IEATEIbHOCTH IKOJIOTHUECKOM
HaIlpaBJIECHHOCTH;

OBJIaJICHUE HaBbIKAMU y4€0OHO- UCCIIEI0BATEILCKOM,
IIPOEKTHOM M COLMAJIBbHOMN ESITEIbHOCTH.

c(OopMHPOBATH MPEACTABICHUS: O XUMUYECKOIH
COCTaBJISIOLIEH €CTeCTBEHHOHAYYHON KapTHHbI
MUDA, POJIM XUMUH B [IO3HAHUH SIBJICHUN
IpUPOJIBI, B POPMUPOBAHUH MBIIUICHUS U
KYJBTYpPBl JINYHOCTH, €€ (PYHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUS
IIPAKTUYECKUX 3a1a49 U KOJOTUYECKU
000CHOBaHHOT'O OTHOUIEHUSI K CBOEMY 310POBbIO
Y IIPUPOJHOU Cpene;

YMETb COOJIIOJATh IIPAaBUIA YKOJIOTUYECKU
1es1ecoo0pa3HoOro MOBEACHUS B OBITY U TPYAOBOM
JEATEIIBHOCTH B LIEISAX COXPAHEHUS CBOETO
310POBBS M OKPYXKAIOLIEH TPUPOJHOMN Cpebl;
YUUTBIBaTh ONIACHOCTb BO3JECHCTBUS HA KUBBIC
OpTraHU3MBbl ONPE/ICIIEHHBIX BEIIECTB, TIOHUMAs
CMBICJI IT0KA3aTelIs IPEIEIbHON JOyCTUMON
KOHIICHTpaLUH.

[IK 1.2. ITpoBoauTh
NPENPOECKTHBIM aHAIN3 AJIs
pa3pabOTKu TU3aiH-
IPOEKTOB.

HCITOIB30BaTh HAMMEHOBAHUS XUMHYECKIX
COEMHEHUIN MEXIYHApPOIHOTO COr3a
TEOPETUYECKON U IPUKIIAJHON XUMHUU U
TPUBHUAJIbHBIEC HA3BAHUS BAKHEHIIINX BEIIECTB;
YCTaHaBIMBATh NMPUHAJIEKHOCTh U3yYEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX BEILLECTB K
ONPEAEIICHHBIM KJIacCaM U IpyIIaM COSIUHECHUH,
XapaKTEPU30BaTh UX COCTaB U BaXKHEHILINE CBOMCTBA,

3HaHUE CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKNX U OPraHUYECKUX BEUIECTB;
YMEHUE 10 HA3BAHUIO ONPEIENATh KIIacC BELIECTB
U ONKCBIBATH BEUIECTBO, IPOTHO3UPOBATH €TI0
CBOMCTBA IIPU OINPEJCICHHBIX YCIOBUSX;

UMETb IPEeJCTaBICHNE O pPadOTe ¢ BElleCTBAMHU
pa3HBIX KJIaCCOB ONACHOCTH;

[1K 2.1. Pa3zpabatsiBath
TEXHOJIOTHYECKYIO KapTy
U3TOTOBJICHUSI U3/1ETIHSI.

YMEHUE PelaTh MPAKTUKO-OPUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUsI Ha CBOMCTBA, COCTaB U
6e301acHOe MPUMEHEHHUE BELIECTB B IPAKTUYECKOM
JIEATEIbHOCTH;

3HaHHE KJIACCU(PUKALMHU, XapaKTEPUCTUKU U
CBOMCTB ONPENIEIECHHBIX KJIACCOB XUMUYECKHUX
BEILIECTB;

IIK 3.1. KonTponupoats
MPOMBIIIIEHHYIO

YUYUTBIBATH OIIACHOCTDH BO3JCHCTBUS Ha KUBEIC

3HAHUC ITPABUJI SKOJIOTUYCCKU uenecoo6pasHor0




IPOAYKIUIO M TPEIMETHO-
IPOCTPAaHCTBEHHBIE
KOMILJICKCHI Ha MPEeIMET
COOTBETCTBUS
TpeOOBaHUSIM
CTaHJapTU3AIMU U
CepTH(HKAINH.

OpTraHHU3MbI OIMPECACIICHHBIX BCIICCTB, TIOHUMAA
CMBICIJI ITOKa3aTeiA npeﬂeanoﬁ ,I[OHYCTI/IMOI;'I
KOHILICHTPpAaI1H.

MOBEJICHHSI B OBITY M TPYJIOBOH JIESTETBHOCTH B
LEJISIX COXPAHEHHUS CBOETO 37I0POBbS U
OKpY>Karolle NPUPOIHON CPEBI.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOI TUCHHUIUIMHBI U BUAbI y4e0HOH padoThl

Bua yueOHoii padboTnl O0bem B yacax
O0bem o0pa3zoBaTe/IbHOM MPOrpaMMbl y4eOHOM JUCHMILIHHBI 68

B T.4. B opMe NPaAKTHYECKOH MOATOTOBKHU 17

BT. U..

TEOpEeTUIEeCKoe o0ydeHne 51
IIPaKTUYECKUE 3aHATUSA 15
IIpome:xkyTouHas aTTecTanus 2




2.2. TemaTu4yeckuii JIaH U coaep:kanne yyeoHou qucuunianubl  b/1.10 Xumus

Konanl
KOMIIeTeHIH I 1
Oo0bemM, akaj. 1
JIMYHOCTHBIX
4./ B TOM
pe3yJabTaToB,
HanmenoBanue Conep:xanue yueOHOro MaTepuaia u (pOpMbl OPraHU3aAUMHU AeATeIbHOCTH yucie B popme (bopMHpOBaHHIO
pa3aesioB H TeM 00y4arIIMXCs NPaKTHYECKOM pMup
KOTOPBIX
NMOAr0TOBKH,
crocoocTByeT
aKaj. 4.
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
OcHoBHOE co/iep:KaHue
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1. OcHOBHOE coJiep:KaHue 5
CrpoeHue aToMOB Teopernueckoe o0yueHue 4
XUMUYECKHUX CoBpeMeHHast MOJIeb CTPOSHHUS aToMa. DJIEKTPOHHAsI KOH(HUTypalus aToMa.
SJIEMEHTOB U Knaccudukanus XuMHUECKUX JIEMEHTOB (S-, p-, d-deMeHTsl). BanenTHbie
npupona ANEKTPOHBI. BaneHTHOCTh. DIEKTPOHHAS MPUPOIa XMMUUYECKOH CBSI3H.
XMMHUYECKON DneKTpooTpuLaTeabHOCTh. KOBareHTHas CBA3b, €€ pa3HOBUIHOCTH U MEXAHU3MBI 4
CBS3U oOpa3oBaHus (OOMEHHBIN U JOHOPHO-aKLeNnTOpHbIN). loHHas cBsA3b. MeTannueckast
cBa3b. Bogopoanas cBsi3b. MeXMOJIEKYISIpHbIE B3auUMOAeUCTBUS. V30TONBI, OCHOBHOE OK 01
1 BO30Y)KJICHHOE COCTOSIHHE aTOMa, THOPUIN3allHs aTOMHBIX OpOHTaIIeH.
IIpakTHyeckune 3aHATHSA 1
Pemrenue nmpakTuueckux 3a1aHUi HA COCTABIIEHUE AIEKTPOHHO-TPAPUIECKUX POPMYIT
snemeHToB 1-4 mepuonoB. Pemenne 3aganuii Ha UICMOJIb30BaHUE XUMHUECKOU
CHMBOJIMKH U Ha3BaHWW COEIMHEHUHN 10 HOMEHKJIAType MEXIYHAPOIHOIO COK03a 1
TEOPETUUECKOU U MPUKIIATHON XMMHUU U TPUBUAJIbHBIX HA3BAHUM JIJISi COCTABIICHUS
XUMUYECKUX (HOPMYJ IBYXaTOMHBIX COSTMHEHUH (OKCHIOB, CYJIb(PUIOB, TUIPUIOB H
T.1.) ¥ IPYTUX HEOPTaHNYECKUX COCTUHEHHI OTACTbHBIX KIACCOB.
Tema 1.2. OcCHOBHOE co/Iep:KaHue 2
[lepuonnueckuii Teopernyeckoe o0yueHue 2
3aKOH M TabIuIa [lepuonnueckas cucrema xumuueckux aneMeHToB J[.M. Menneneesa. Guznueckuii 2




J.. Menneneena

cMmbica [Tepuoguueckoro 3akona [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBHUH C MOJIO)KCHHUEM XUMHYECKOTO dJIeMeHTa B [lepuoandeckoil cucreme.
MupoBo33peHueckoe 1 HaydyHoe 3HaueHue [lepuonnueckoro 3akona J[.H.
Mengaeneea. [Ipornossl .M. Menaeneea. OTKpbITHE HOBBIX XMMUUYECKUX
DJICMCHTOB.

OK 01
OK 02

Pa3znen 2. XumMmuuyeckue peakumu

Tema 2.1.
THIBl XUMHUYECKUX
peakuuii

OcCHOBHOE cO/Iep:KaHue

9]

Teopernyeckoe o0yueHue

Knaccudukanus u THIIBI XUMUYECKUX PEAKIMN C y9aCTHEM HEOPraHMYECKUX
BenecTB. COCTaBICHNE YPAaBHEHUN PEAKLMI COEAMHEHNS, PA3JI0KEHUS, 3aMELICHMS,
oOMeHa, B T.4. peakluii TOPEHUs, OKUCIICHHUSI-BOCCTAHOBIICHHS.

VYpaBHEeHMsI OKUCIEHUSI-BOcCcTaHOBIIeHU. CTeneHb okucaeHus. OKUCINTENDb U
BOCCTaHOBUTENIb COCTaBICHUE U YPABHUBAHNUE OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIX
peakiuii METOA0M 3JIEKTPOHHOT0 OanaHca. OKUCIUTENIbHO- BOCCTAHOBUTEIIbHBIE
peakuuu B IPUPOE, IPOM3BOICTBEHHBIX IPOLECCAX U JKU3HEACATENbHOCTH
OpraHUu3MOB

HpaKanecmle 3AaHATHUSA

KonunuecTBeHHbIE OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3AKOHBI B XUMUHU
Y pacyeThl 10 YpaBHEHUAM XUMHUUYECKUX peakinii. MoJib Kak eIMHUIIA KOJTUYECTBA
BellecTBa. MossipHast Macca. 3aKOHbI COXPaHEHHUSI MacChl M SHEPTUU. 3aKOH
ABoraapo. Mossipablil 00beM Ta30B. OTHOCHUTENbHAS INIOTHOCTH ra3oB. PacueTst mo
ypaBHEHHUSAM XUMHUYECKHUX PEaKIIUii ¢ UCTIOJIh30BaHUEM MAacChl, 00beMa (HOpMallbHbIE
YCIJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKAS
JHUCCOIHAINS 1
WOHHEII 00MeH

OcHoBHOE coep/KaHue

[\%)

Teoperuueckoe o0yueHue

Teopus 37aeKTpOIUTUYECKON qUccolaii. IOHbI. DNeKTPOIUThI, HEIIEKTPOIUTHI.
Peakiiun nonHoro ooMena. CocraBieHre peakiinii FOHHOTO 0OMEHa ITyTeM
COCTABJICHMS X MOJHBIX U COKPAILIEHHBIX MOHHBIX YPABHEHUH.
KucnotHo-ocHOBHBIE peakinu. 3alaHus Ha COCTaBJIECHNE HOHHBIX PEAKITUH.

OK 01

Pa3nen 3. Ctpoenue

M CBOMCTBA HECOPraHn4eCKMX BEIIEeCTB

Tema 3.1.

OcHoOBHOE coepkaHue

=

TeopeTnueckoe odyueHune




Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanys HeopraHMueCKUx BEIIECTB.
[Ipocteie u cinoxubie BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCHIBI,
TUIPOKCHIBI, KUCIIOTHI, COJIH). B3aMOCBSA3b HEOPraHWYEeCKUX BEIECTB.
ArperaTHble COCTOSIHUS BetecTBa. Kpucramumueckue u amopgHbIe BelecTBa. TUTIBI
KPUCTAINTIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJIsIpHAs, HOHHAS, METAJIIMUECKast).
3aBUCUMOCTh (PU3HUYECKUX CBOWCTB BEIIECTBA OT THUITA KPUCTATMYECKON PEIISTKH.
ITpuunHbl MHOrooOpa3us BEIIECTB.

HpaKanecmle 3aHATHUSA

Pemenue 3a1a4y Ha pacueT MaccoBO# 10U (Macchl) XUMUYECKOTO 3JIEMEHTA
(coenuuenust) B MoJieKyie (cMecu). Perienne mpakTHuecKux 3alaHuif 1o
KJaccupuKaluy, HOMEHKIAType U XUMUYECKUM (popMysiaM HEOpraHM4eCKHX BEUIECTB
Pa3IMYHBIX KJIACCOB (HA3bIBATh U COCTABIATH (DOPMYJIBI XUMHYECKUX BEIIECTB,
OTIpEeEIISATh MPUHAJIKHOCTD K KJIACCY).

OK 01
OK 02

Tema 3.2. Ousuko-
XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIICCTB

OcHoBHOE COACPKAHUEC

R

Teopernueckoe o0yueHue

Mertambl. O0mue Gpuznyeckne U XUMUYECKUE CBOKMCTBA MeTaJlI0B. CrtocoObI
MOJTy4eHUs. 3HAaU€HUE METAJIJIOB M HEMETAJJIOB B TIPUPO/IE U )KU3HECATEIIHHOCTH
4eloBeKa U OpraHnn3MoB. Koppo3us MeTalioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIUThHI
METaJUIOB OT KOPPO3HH.

Hemerannel. O0uue ¢puznyeckre 1 XuMHUUECKUe CBOMCTBAa HEMeTaIoB. TUnUyHbIe
cBoiictBa MetaiioB IV - VII rpynn. Knaccudukaius u HOMEeHKIaTypa COeAMHEHUH
HemeTaioB. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IIPHPOJIE.

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/IILOB,
TUAPOKCUIAOB, KUCIIOT, coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX
BCIICCTB, BOOOPOJHBIX COCI[I/IHGHI/IfI, BBICHIMX OKCUAOB U THAPOKCHUIOB.

IIpakTHYecKHe 3aHATHA

CocraBneHne ypaBHEHUN XUMHUYECKUX PEAKINI C Y9aCTUEM IPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BELIECTB: OKCHJIOB METAJUIOB, HEMETAJIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX TUIPOKCUIIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

Pemrenne nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA U
IIOJIy4YEeHUE HEOPraHUYECKUX BELIECTB.

OK 01
OK 02

Tema 3.3.

OcHOBHOE coepkaHue

OK 01




[IpousBoacTBO Teoperuyeckoe o0yueHue 2 OK 02
HEOPraHUYECKUX OOu1re mpeacTaBIeHNs O MIPOMBIIUICHHBIX CIOCO0aX MOMYYESHUSI XUMUIECKUX
BEILIECTB. 3HAYEHHWE | BEeHIeCTB (Ha MpUMEpe MPOM3BOJICTBA aMMHUAKa, CEPHOM KHCIIOTHI).
U IIPUMEHEHUE B UYepHas u uBeTHast Metautyprus. [Ipaktudueckoe NpuMEHEHHUE AIEKTPOIIN3A IS )
OBITY U Ha MOJIyYEHUS IIETOYHBIX, EJIOYHO3EMEIbHBIX METAJUIOB U amtoMUHUs. CTEKIIO U
IIPOU3BOJICTBE CWJIMKaTHAsl IPOMBIIIJIEHHOCTb.
IIpoGiema 0TX0/10B U MOOOYHBIX MPOAYKTOB.
IIpakTnyeckue 3aHATHSA 1
KonTponbnas padora Nel CtpoeHue BemecTBa 1 XUMUYECKHE PEaKnu. 1
CBolicTBa HEOPraHUYECKUX BEIECTB.
Pa3nen 4. CTpoeHue 1 CBOiiCTBA OPraHNYeCKHUX BelIecTB
Tema 4.1. OcHOBHOE cO/Iep:KaHue 5
Knaccuduxarus, Teopernueckoe odyueHune 3
CTPOCHHE U [Ipenmer opranuyeckoit XuMuu. B3anMocBs3b HEOPraHMYECKUX U OPraHUYECKUX
HOMCHKJIATypa BeLIECTB. XUMUYECKOE CTPOECHUE KaK MOPSII0OK COSTUHEHHS] aTOMOB B MOJIEKYJIE
OpPraHMYCCKUX COTJIACHO MX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHHUSI TEOPUU XUMUYECKOTO CTPOCHUS
BCIIECTB opraHuueckux coeauHeHuit A.M. bytiepoBa. YriepoaHblii CKeIeT opraHu4ecKon
MOJIEKYJIbl. MOJIEKYJIIpHBIE U CTPYKTYpPHBIE (pa3BepHYThIE, COKPAILICHHbIE) 3
XUMHUecKHne (opMyIibl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOEHUS
MoJiekys. i3omepus u n3omepsl (CTpyKTypHasi, reoMeTpudeckas (IiMc-TpaHc-
u3omepust). KpatHocts xumudeckoit cBsizu. [ToHsITHE O (HDYHKIIMOHAIBHOM TPYIIIIE. OK 01
[TpuHIMIB KIaccuPUKAIMN OPraHUIECKUX COeIMHEHUN. MexayHapoaHas
HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYpbl OPraHUYECKUX COEAMHEHUH.
IIpakTHyeckune 3aHATHSA 2
HomeHnknatypa opraHM4ecKuX COeTUHEHNH OT/AEIbHBIX KJIacCOB (HACHIIIEHHBIE, 1
HEHACBILIEHHbIE M ApOMATUYECKUE YTIIIEBOAOPOIbl, CIUPTHI, (PEHOIBI, allbJETUIbI,
KETOHBI, KapOOHOBBIE KUCTOTHI U Ap.) CocTaBiIeHNE TOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJI OPTaHUYECKUX BEIIECTB OTJIEJIBbHBIX KJIACCOB, UCTIONbB3YS HX
Ha3BaHMsI 110 CHCTEMaTH4YeCcKol HOMEHKIaType. Pacuersl npocreiiieit popmyIsl
OpPraHUYeCKOM MOJIEKYJIbI, UCXO/Is U3 JIEMEHTHOro cocTana (B %).
Py0e:kublii KOHTpOb Nel 1
Tema 4.2. CpoiictBa | OCHOBHOE CO/iep:KaHNe 9
OpPraHUYECKUX Teopernueckoe o0yueHune 8




COCTUHEHUN

®u3MKO-XMMHUYECKHE CBOMCTBAa OPraHUYECKUX COSANHEHUH OTIENBHBIX KIaCCOB
(ocobenHocTH Kiaccu(uKauu

¥ HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHUH psint 1 o0mmast popmyina;
n3oMepusi; PU3MUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOJIyUEHUS):

— IIpeleNbHbIE YIIIEBOIOPOIbl. 'OpeHne MeTaHa Kak OJANH U3 OCHOBHBIX UCTOUHUKOB
TEIUTa B TPOMBIIIJICHHOCTH U ObITY. CBOMCTBA IPUPOAHBIX YTICBOIOPOIOB,
HAaXO0XXJECHUE B IPUPOJIEC U IPUMEHEHUE AJIKAHOB;

— HCNIPCACIIbHBIC 1 APOMATHYCCKUC YTTICBOJOPOABI. HOJII/IMepI/I?;aIII/I?I OTHUJICHA KaK
OCHOBHOC HAIIPpaBJICHUC €I'0 UCIIOJIb30BaAHMA. FopeHHe allCTHUJICHA KaK HCTOYHUK
BBICOKOTEMIICPATYPHOTI'O IIJIAMCHH IJI1 CBAPKH U PE3KU

MCTAJlJIOB,

— KUCJIOPOJCOAEpIKaIINe COeIMHEHUS (CIIUPTHI U MPOCThIE 3PUpPHI, HEHOIIBI,
aJIbJIETU/Ibl U KETOHBI, KapOOHOBBIE KUCIOTHI M UX MPOU3BOAHBIE). [IpakTHueckoe
MPUMEHEHHE YTUJICHIIIMKOIIA, THIepruHa, Gpenona. [Ipumenenune hopmanbaeruaa,
aleTanbJerua, yKCyCHOM KUCIOThl. Mbla Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT.
Moromue

CBOMCTBA MbLIIA;

— a30TCOJIEpXKAIINE COSTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

HpaKanecmle 3aHATHUSA

Pemenue nenouek npeBpamieHuii Ha TEHETUYECKYIO CBSI3b MEXKIY KIaCCaMH
OPraHNYeCKUX COCTMHEHUH C COCTABJICHUEM HAa3BAHUI OPraHMYECKUX COECAUHEHHI 110
TPUBUAJIBHOW WJIA MEKIYHAPOJHON CUCTEMATUYECKOMN

HOMEHKJIaType. Pemenne pacueTHbIX 3a7a4 0 YPABHEHUAM PEAKIHMI C y4aCTHEM
OPraHUYeCKUX BEILECTB.

OK 01
OK 02

Tema 4.3.
Opranunueckue
BEIIECTBA B
KU3HEJEATEIBHOCTH
YEIJIOBEKA.
IIpousBoacTeo u
pUMEHEHUE
OpraHMYECKHUX
BEIIIECTB B

OcHoBHOE COACPKAHUC

=

Teopernueckoe o0yueHune

buooprannueckue coenunenus. [Ilpumenenne u 6uoaoruveckas poiib yrieBo0B.
OxwucrieHue yrieBoJ0B — UCTOYHHUK SHEPIHH )KHUBBIX OpraHu3MoB. O6mactu
MPUMEHEHUs] aMUHOKUCIOT. [IpeBpatiienust 6eIKOB MU B OpraHU3ME.
buonornueckue ¢pynkuuu 0enkos. buonornueckue GpyHKIuu xkupos. Poib
OpraHMYEeCcKO XMMUU B pelieHu: npo0seM nuuieBoit 6ezonacHocti. HykinenHoBbie
KHCJIOTBI: COCTaB U cTpoeHue. CTpoeHne HykieoTH10B. COCTaB HyKJIEUHOBBIX KUCIIOT
(AJHK, PHK). Posib HyKJI€MHOBBIX KUCIIOT B KH3HEAEATEIbHOCTH OPTraHU3MOB.

OK 01
OK 02




IMPOMBIINIJIICHHOCTH

[Ipon3BOICTBO OpraHUYECKUX BEUIECTB: MPOU3BOACTBO METAHOIA, IIepepaboTka
HedTH. [lonuaTHIIeH KaK KPYMTHOTOHHAKHBIA MPOAYKT XUMHUECKOTO TPOU3BOJICTBA.
[Ipumenenue strieHa. IIpon3BoACTBO U MpUMEHEHUE KayyyKa U PE3UHBI.
CuHHTeTHYECKHE U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHME, CBOMcTBa. [IpakTnueckoe
HCIOJIb30BaHNE BOJIOKOH. CUHTETUYECKHUE TNICHKU: U30JISILUS JIJIsl IPOBOJIOB,
MeMOpaHbl JUIsI OIIPECHEHUS BOJIBI, 3AIIUTHBIC TNICHKH JIUIsI aBTOMOOUJICH, TIIACTHIPH,
XUpypruueckue noBsizku. HoBble TEXHOJIOTUH 1ajbHEHIIIEro COBEpPIICHCTBOBAHUS
MIOJINMEPHBIX MATEPHAJIOB.

Ponb oprannveckoit XuMHUU B PEIIEHUU TPOOIIEM SHEPreTUYECKON 0€30MacHOCTH, B
Pa3BUTUHU MEIUIMHBI, CO3IaHUH HOBBIX MaTePUAJIOB, HOBBIX HCTOYHUKOB YHEPTUHU
(ampTEepHATHBHBIE HCTOYHUKH SHEPTUN).

Pa3znen 5. Kuneruueckue u TEPMOANHAMHUYECCKHUEC 3AaKOHOMEPHOCTH NMMPOTECKAHUA XUHMHYECCKUX pealcum”d

Tema 5.1.
Ckopoctb
XHUMUYECKHX
peaxkiuu,
XHMUYECKOE
paBHOBecCHE

OcHoBHOE COACPKAHUEC

=

Teopernueckoe o0yueHue

[\%)

CKopocThb peakiiy, ee 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB: MPUPOIBI
pearupyromux BEIICCTB, KOHICHTPALUN PCAarupyronux BCIICCTB, TCMIICPATYPhI U
IUTOIIAN PEAKIIMOHHOM MOBEpXHOCTH. TeraoBbie 3PPEeKThl XUMUUECKUX PEAKIIUH.
DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUH.

OO6patumMocTh peakiuii. XuMHYECKHE PaBHOBECHE U €r0 CMEIICHUE MO JeiicTBUEM
Pa3IINYIHBIX q)aKTOpOB (KOHHGHTpaHI/ISI PEarcHTOB UK NPOAYKTOB PEAKIIMU, JaBJICHHUC,
TeMmIeparypa) JUlsl CO3AaHUs ONTUMAIIbHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX
nporieccoB. [Ipuanmn Jle Hlarense

IIpakTHYecKHe 3aHATHA

Pemenue npakTuKo-OopuEeHTUPOBAHHBIX 3a/1aHUM Ha aHaIU3 (AKTOPOB, BIMUSIOIINX Ha
U3MEHEHUE CKOPOCTH XUMUYECKON PEAKLIUH, B T.4. C IIO3ULIMHI DKOJIOTHYECKHU
11e71eco00pa3HOro MoBeAeHUs B ObITY M TPYIOBOU JAESATEIbHOCTH B LIESIX COXPAHEHUS
CBOETO 3/10POBbs U OKPYXKAIOLLEH IIPUPOJIHOMN CPEJIbI.

Pemrenne nmpakTHKO-OpUEHTUPOBAHHBIX 3aJaHUM HA IPUMEHEHUE NpUHIMNA Jle
[Tarenbe 11 HAXOXKIACHUS HAIIPABJICHUS CMELICHUS PAaBHOBECHUS XUMHUUYECKOU
peakuuu 1 aHaau3 (akTopoB, BIMSIONIMX HAa CMENIEHHEe XUMUYECKOT0 PaBHOBECHS

OK 01
OK 02

Pa3nes 6. PacTBopsl

Tema 6.1. [lousarue
0 pacTBopax

OcHoBHOe coep/KaHue

=

Teoperuyeckoe o0yueHue




PactBopenue kak ¢pusuko-xumudeckui mpoiecc. PactBopbl. CriocoObt
IIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBas 10151 paCTBOPEHHOTO
BemiecTBa. CMbICH MOKa3aTess NpeesibHO TOMyCTUMOM KOHLIEHTPALUU U €T
UCIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON O€30MacHOCTH.

[IpaBuiia HKOJIOrMYECKHU 1EIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JEeSTEILHOCTH B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOTHOMN
CpeJibl; OAaCHOCTh BO3ACHCTBHSI HA OPTraHU3Mbl ONPEJICIIEHHBIX BEIIECTB.

OK 01
OK 02
OK 07

HpaKanecmle 3aHATHUSA

KonTponbnas padota Ne 2. CTpyKkTypa U CBOMCTBA OPIraHUYECKUX BELLIECTB
CKOpOCTbh XMMHUYECKOH peakui U XUMUYECKOE paBHOBECHE.
PactBopsl

Pa3znen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM AeATEILHOCTH YeJ10BeKa

Tema 7.1.

XuMmus B ObITY U
IIPOU3BOJCTBEHHOMN
JeSITeIbHOCTH
YeJioBeKa

OcHoBHOE CoOACPKAHUC

=

Teopernueckoe o0yueHue

Hogeitmme qocTuxeHnss XMMUYECKON HAyKU U XUMHYECKOM TEXHOJOTUH. Poiib Xumuu
B 00CCIICUCHHMH IKOJIOTHUECKOM, SHEPTETUUECKON 1 MUIIEBON O€30TIaCHOCTH,
pa3BuTuu MeAuIMHEL. [IpaBuiia u aHaIM3 XUMUYECKON HH(DOPMAIIUU U3 PA3TUIHBIX
HCTOYHUKOB (Hay4Has U yueOHO-HAy4YHAas JINTEpaTypa, CpeCTBA MaCCOBOM
uHpopmaiuu, cetb IHTEpHET U Apyrue).

IIpakTHYecKHe 3aHATHA

[Torck m aHaIU3 KEMCOB O MPUMEHEHUU XMMUYECKUX BEIIECTB U TEXHOJIOTUH C
ydeToM Oyayiiei mpohecCHOHATbHOM NeSTEIbHOCTH 110 TeMaM: KOCMETHUYECKHe
CpelcTBa, HAHOMAaTEpHUabl, JEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMUS U JIP.
3amuTa Keiica: [IpeacraBienue pe3yabTaToB pelieHus: KelicoB B hopMe MIUHH-
JIOKJIaJla C IPE3EHTAlNEH.

OK 01
OK 02
OK 04
OK 07

Pa3nen 8. UcciienoBanue 1 XUMHYECKHUI aHAJIN3 00bEKTOB TeXHOC(epbI

Tema 8.1.
XUMHUYECKUI
COCTaB MaTepHAJIOB
CTPOUTEIBHO-
pecTaBpalOHHOM
JIeSITEIbHOCTH U

OcHOBHOE coaepkaHue

=)

Teopernueckoe odyueHune

Knaccudukanms matepuanoB, HCTIOIb3yEeMbIX B CTPOUTEIHLHO-PECTABPAIIMOHHOM
JIEATEIIbHOCTH 110 COCTaBYy, UX Ha3HAUYCHUE U NTPUMEHEHUE. XUMUYECKUIN aHaJIn3
MAaTEepHAIOB CTPOUTEIIbHO-PECTABPAIMOHHON IESITEIbHOCTH U JU3aiiHa. XUMUYECKUI
COCTaB MUTMEHTOB, KPACHUTENICH, BSDKYIIUX CMECei, 0COOCHHOCTH MX CBOWMCTB U

OK 01
OK 02
OK 07




nu3anHa

MIPUMEHEHHUS B ITpodeccHoHabHOM esTeNnbHOCTH. BelecTBa, ncnonb3yeMble B
KauecTBE MUTMEHTOB U CB3YIOLIUX MaTepuanoB. McTopuueckas cripaBka.
CoBpeMeHHbIE MaTepHaJIbI.

Tema 8.2.
HUccnenosanue
00BEKTOB
TeXHOCHhEPHI

OcHoBHOe coJep/kaHue

=

Teopernyeckoe o0yueHue

Y4eOHO-HCCIeI0BATEILCKII MMPOEKT B 00JIACTH MCCIETOBaHUs 00BEKTOB
texHocdepsl. O030p TeM yueOHO-HCCIICI0BATEIBCKUX MMPOEKTOB. AJITOPUTM
BBITIOJTHEHUS MpoekTa. OrnpenencHue npooaeMbl UcclieA0BaHus. MeTo bl TTOKCKa,
aHaim3a ¥ 00pabOTKKH MHPOPMAILIMU O IPOCKTE B PA3IUYHBIX HCTOUHUKAX.

HpaKanecmle 3aHATHUSA

ObocHOBaHME aKTyaIbHOCTH BEIOPAHHOM TeMbl. BrisiBiIeHrE poOIeMBbI
uccnenoBanus. Bei0op 00beKTOB 1 MeTO10B HcciienoBanus. [locraHoBka Leneit u
3aja4 uccienoBanus. OnpezaeneHue NpoayKra uccienopanus. OnpeneneHye 3Tanos u
COCTaBJICHHE IUIaHA HCCIIEeI0OBAHUS.

3ammra npoekta: [IpeacraBieHue pe3yabTaToB BBHIIOJIHEHUS y4eOHO-
HCCIIEI0BATEIbCKUX ITPOCKTOB

(BBICTYIIJIEHUE C MTPE3EHTAIINEN).

PyOexHbIil KOHTPOJIbNe2

OK 01
OK 02
OK 04
OK 07

I[Ipome:xxyTouHasi arrecTanus no gucuuninue (1uddepeHuMpoBaHHbIN 3a4eT)

Bcero
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3. YCJ0BUA PEAJIMBALIAH ITPOI'PAMMBbI
OBIHIEOBPA3OBATEJIbHOU JUCIHIHUIIJIMHbI

3.1. TpeOoBaHus K MATEPUAIbHO-TEXHHYECKOMY 00ecriedeHUI0

Peanuzamnus y4eOHON AMCHUIUIMHBI TpeOyeT Haiauuus ydeOHoro kaOuHeTra

y4eOHOM TUCIUTUIUHBI « XUMUSD.
O6opynoBanne yueOHOTO KaOUHETA:

MOCAJI0UYHbIE MECTA MO KOJIMYECTBY O0yUAIOIIUXCS;

paboyee MeCTo IpernoiaBaTes;

JIOCKa, MapKephl,

KOMIUIEKT Yy4€OHO-HArJsiAHbIX MOCOOMM (KOMIUIEKThI Y4eOHBbIX TaOJIuil,
IUIAKaTOB, HAOOpHl  MIAPOCTEPKHEBBIX  MOJENIEH  MOJEKYJ,  MOJENH
KPUCTAUIMYECKUX pEIIeTOK, Tabnauia MenaeneeBa, y4yeOHbIE (DHIIBMBI,
1idpoBbIe 00pa30BaTEIIBHBIC PECYPCHI).

TexHuueckue CpCaACTBa O6y‘I€HI/IiII

KOMIIBIOTEP C JIMLIEH3UOHHBIM IIPOTPAMMHBIM 00ECIICUEHUEM;
MYJIbTUMEIUWHBIA IIPOEKTOP, IKPaH.

3.2. UudopmanuonHoe odbecrniedeHue 00ydeHust

OCHOBHBIE UCTOYHUKH

. AHpunorenoBa, WM.B. Xumusa: ydyeOHMK U TPAKTUKYM JUIsI CPEIHETO

npodeccuoHanbHOro 00pazoBaHusi. — 2-€ W3A., UCHp. U J0m. — MOCKBa:
M3narensctBo FOpaiit, 2023. — 291c. — ISBN 978-5-534-11719-6. — Tekcr:
anekTpoHHbI // OOpa3oBarenpHas tatdopma IOpaitt [caitr]. — URL:

https://urait.ru/bcode/513807.

. MaptbinoBa, T.B. Xumwusa: y4eOHMK U TNPAKTUKYM JJI  CPEIHETrO

npodeCCUOHAIBHOTO 00pa3oBaHus. — 2-€ W3M., UCIOp. U jJom. — Mocksa:
N3natensctBo FOpaiit, 2023. — 368c. — ISBN 978-5-534-11018-0. — Tekcr:
anekTpoHHbIN // OOpa3oBarenbHas matdgopma FOpait [caiit]. — URL:

https://urait.ru/bcode/511690.

. Xumusi:  y4eOHHK JJIi  cpeaHero  mpodeccruoHaabHOro — 0OpasoBaHus /

FO.A. Jlebenes, I'.H. ®aneeB, A.M.TonyGeB, B.H.IllamoBan; mom oo6miei

penakmuein ['.H. ®anmeeBa. — 2-e¢ wu3a., mnepepad. u  jgom — Mocksa:
M3narensctBo IOpaiit, 2023. — 431c.— ISBN 978-5-9916-7723-3. — Tekcr:
anekTpoHHbI // OOpazoBarenbHas matdopma IOpaitt [caitit]. — URL:

https://urait.ru/bcode/513073.

I[OHOJIHI/ITG.]ILHLIG HCTOYHUKMU:


https://urait.ru/bcode/513807

. bongeipesa, O.M. Xumus: 3agaunuk ais CI1O. — Caparos: [Ipodo6pazoBanue,
2020. — 140c. — ISBN 978-5-4488-0595-0. — TekcT: anexktpoHHslii // L{udposoii
oOpa3zoBaTeIbHbBIN pecypce IPR SMART: [caiT]. — URL.:
https://www.iprbookshop.ru/92199.html.

. T'abpuensu O.C., OctpoymoB WU.I'. Xumus mis npodeccnii U CriennaaibHOCTeH
texaudeckoro npodwis [Tekct]: YueObnuk mist ctynentoB yupexaeHuii CI1IO
/l 7-e u3n., crep. Pexom. ®I'AY "OUPO". — MockBa: Akagemus, 2018. —272c.:
wi. — ISBN 978-5-4468-6783-7.

. I'apmmmn, A.l. Xwumunueckue tepmuHbl. CrioBapb: ydeOHOe mnocoOue i
cpenHero mnpodeccuoHaIbHOrO OO0pa3oBaHUs. — 2-€ W3M., UCOp. U JIOI. —
Mocksa: M3narensctBo FOpaiit, 2023. — 452¢. — ISBN 978-5-534-04640-3. —
Tekcr: anexTponHsbIil // ObpazoBatenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/515051.

. Epoxun IO.M., KoBaneBa N.b. Xumust nns npodeccuit u crenuaibHOCTEH
TEXHUYECKOTO U ECTECTBEHHO-Hay4yHOro mnpodwiein [Tekct]: YueOHUK s
CTyJI. YUpexaeHui cpes. mpod. oopazoBanus // 6-¢ u3., crepeoTuil. - Mockaa:
Axkanemus, 2019. —496¢. — ISBN 978-5-4468-7897-0.

. OneiinukoB, H.H. Xumwus. Anroputmsl pelieHdst 3afad U TECTbl: ydyeOHOE
nocobue sl cpeHero npoecCuoHanbHOro 00pa3oBaHus. — 3-€ u3Jl., UCIIp. U
non. — MockBa: UznarensctBo IOpaiit, 2023. — 249 ¢. — ISBN 978-5-9916-
9665-4. — Tekcr: snektpoHHbId // OOpaszoBatenbHas mnargopma HOpaiit
[caitT]. — URL: https://urait.ru/bcode/513860.

. CyBopoB, A.B. OO6Omass u Heopranuueckas Xumus. Bompockl u 3amaudu:
ydeOHoe rmocobue st cpeHero npodeccuoHanbHOro o0pa3oBaHus. — 2-€ u3/l.,
uctp. u gon. — Mocksa: U3narensctBo IOpaiit, 2023. — 309c. — ISBN 978-5-
534-07903-6. — Texkcrt: snexrponnsii / ObpazoBarenbHas miatdgopma FOpait
[caitT]. — URL: https://urait.ru/bcode/516462.

. Xumus st mpodeccuil U CrenuanbHOCTEH €CTeCTBEHHO-HAYYHOTO MpOodus
[Texct]: Yuebnuk mis crynentoB yupexaenuit CIIO/ O.C. I'abpuensn, N.T'.
Octpoymos, E.E. Octpoymona, C.A. Crnanxos; nox pen. O.C. I'abpuensina // 5-
e u3a., crep. Pekom. ®I'AY "OUPO". — Mocksa: Akaaemus, 2019. — 400 c. —
ISBN 978-5-4468-7784-3.

. lepbakos, B.B. Oo6mas xumusa. COopHHMK 3adad: ydyeOHOE MocoOue it
cpeaHero npodeccuoHalbHOTO 00pa3oBaHus. — 2-€ u3Ad., nepepad. U JOom. —
Mockga: M3natensctBo FOpaiit, 2023. — 139¢c. — ISBN 978-5-534-10553-7. —
Tekct: anexkTponnslil / ObpazoBatenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/516795.

HNuTepHeT pecypcsbl:



b

A

. http://www.chemnet.ru. [Topran byHIaMEHTAIBHOTO XUMHUYECKOTO

oOpazoBanus Poccun

http://school-sector.relarn.ru/nsm/. Xumusg Ajisi BCEX: HWUIIOCTPUPOBAHHBIC
MaTepuaibl o 001el, OpraHu4ecKor U HEOPraHUYECKOW XHUMHUH.
http://www.hij.ru. XKypnan "Xumusa n XKuzns - XXI Bex".
http://chemistry.narod.ru. Mup xumun. Ha caiite: kpaTkuii Kypc XHMHH,
Oouorpauu XUMHUKOB, CTaTbH, BEIIECTBA, OMBITHI, My3ei. OOIacT XUMUU:
OpraHUYecKas, aHATUTHIECKAsl, IKOXUMHUS, He(PTEXUMHUS, TEPMOXUMHSI.
http://him-school.ru. Buptyansnas Xumudeckas [llkoa.
https://www.lektorium.tv/chemistry. XumMusi BOKpyT Hac.

http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/). OTkpbITast
AJIEKTpOHHAs OubnuoTexka xumuuyeckoro moprtaida «Chemnet», comepKuT
y4yeOHble U MH(POPMAIIMOHHBIE MaTEpHaNbl JUIsl IIKOJIHHUKOB U yuuTeneil. B
HEd MOXHO HaWTH Y4YeOHMKHM TIO0 OOImel W HEOpraHu4ecKo XHMUH,
OpraHUYECKON XMMHH, MYyJIbTUMEANAMaTEepUalibl, a TAKXKE 3aJa4l XUMHYECKHUX
OJIUMIMUAJ C PEHICHUSMH, 33Ja4d BCTYNUTEIbHBIX JK3aMEHOB IS
aOUTypUECHTOB.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

KoHTponb U oIleHKa pe3ynbTaToB OOyYEHHMsI OCYIIECTBIISIETCS B Tpoliecce

IMPOBCACHUA IIPAKTHYCCKHUX SaHHTHﬁ, TCCTUPOBAHHUA, a TAKXC BBIIIOJHCHHA
06yLIaIOHII/IMI/ICH HHAWBUYAJIbHBIX 3aI[aHI/If/'I, ITPOCKTOB, I/ICCJ'IeI[OBaHI/If/'I.


http://www.chemnet.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://chemistry.narod.ru/
http://him-school.ru/
https://www.lektorium.tv/chemistry
http://www.chemnet.ru/rus/elibrary/

MonayJas/

Ne Pasten/ Pe3syabrTat OueHo4yHbIE OK
o0yueHust MepOoNpPUSATUSA
Tema

1 2 3 4 5
| OcHOBHOI MOTYJIb

Pazpea 1. ®DopMyIHpPOBATh
1. OcHOBBI CTpPOEHMSI 0a30BbICTIOHATHS U

BellecTBA 3aKOHbI XUMHMU

1.1 | Ctpoenue aToMoB CocTaBisiTb XUMHUYECKHE 1. Tect «CtpoeHue OK 01
XUMUYECKHUX (bOopMyITbI COCTMHEHUN B ATOMOB XUMHUYECKHUX
3JIEMEHTOB U IIPUPOAA | COOTBETCTBUH CO 3JIEMEHTOB M PUPOAA
XAMHYECKOU CBS3U CTETICHbIOOKHUCIICHUS XAMHYECKOMU CBSI3H.

XUMHYECKHUX 3JIEMEHTOB, 2. 3ajauu Ha

MCXOJIS U3 BaJICHTHOCTH U | COCTABJICHHE

AIIEKTPOOTPHUIIATETILHOCTH | XUMHYECKHUX (HOpMYIT
JIBYXaTOMHBIX
coeTMHEHU I (OKCHIOB,
Cynb(pUA0B, TUAPUIIOB U
T.IL.).

1.2 | Ilepuoanueckuii 3akoH | XapakTepu3oBaTh [IpakTuko- OK 01
1 TabynIa XUMHUYECKHUE JIEMEHTHI B OPUEHTUPOBAHHBIE OK 02
JA.".MenneneeBa COOTBETCTBUH C UX TEOPETHYECKUE 3aJaHuUs

MIOJIOKEHUEM B Ha XapaKTepHU3aluIo

MEPUOIUYECKON CUCTEME | XMMHUYECKUX JIEMEHTOB:

JI.1. Menneneera «Metannuueckue /
HEMETAJTNYECKUE
CBOICTBA,
3IEKTPOOTPHUIIATEIHHOCT
b U CPOJCTBO K
AJIEKTPOHY XUMUYECKUX
3JIEMEHTOB B
COOTBETCTBUE C UX
3JEKTPOHHBIM
CTPOCHUEM U
MOJIOKEHUEM B
MIEPUOINYECKON CHCTEME
XUMUYECKUX AJIEMEHTOB
J.W. MenneneeBay.

Paznea 2. CocTaBisiTh ypaBHeHUs!
2 XuMuyeckue U CXeMbI XUMHYECKHX
peaKkunum peaxuuit
2.1 | Tunel XUMHYECKUX CocTaBisATh peaknu 1. 3amauu Ha OK 01

peakuuin

COEIIMHEHUS, Pa3NIOKEHUS,
oOMeHa, 3aMellIeHus,
OKHCITUTEIBHO-
BOCCTAHOBUTEIbHBIC
PEaKIu ¥ peakiuu
KOMILJIEKCOOOPa30BaHUS
(nHa mpumepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS M ITUHKA) C
y4acTHEM

COCTaBJICHUEYpaBHEHU M
peaKuii:

— COEIMHEHUH,
3aMEIICHHUS,
pasnokeHus, oOMeHa u
peaKIuiic y4acTueM
KOMIIJICKCHBIX
COeTMHEHUH (Ha
npuMepe
THIPOKCOKOMITJIEKCOB




HCOPTraHNYCCKUX BCIICCTB

ATIOMUHHUS U IIMHKA);

-~ OKMCJIUTEIBLHO-
BOCCTAHOBUTEIbHBIX
peaKuuii ¢
HCIOJIb30BAHUEM METO/a
9JIEKTPOHHOTO OanaHca;
- C yuyacTuem
KOMILJIEKCHBIX
COCTMHCHUH (Ha
npumepe
TUAPOKCOKOMIUIEKCOB
IMHKA HATTFOMHUHUSA).

2. 3aaun Ha pacyer
KOJINYECTBEHHBIX
XapaKTEPUCTHK
MPOJIYKTa PEaKIUU
COEIMHEHMST; MAaCCOBOI
I OOBEMHOM TOJIH
BBIXO/Ia TTPOJIYKTa
pEeaKIMK COSTUHEHHUS OT
TEOPETHUUECKHU
BO3MOJKHOTO; 00BEMHBIX
OTHOIIICHUN T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK
HMCXOIHBIX BEIICCTB U
MPOIYKTOB PEAKIINH;
Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOIYKTa PEaKIuu, €CIu
OJIHO U3 BEICCTB JAHO B
BUJIE pacTBOpa ¢
ONpEAETICHHON MacCOBOM
JI0JIE paCTBOPEHHOTO
BEIIECTBA.

2.2 | DAEKTpONUTHYECKAS CocraBnsTh ypaBHEHHUS 3ananus Ha coctaBineHue | OK 01
JUCCOLAIus U | XUMHUYECKUX pEaKluu MOJIEKYJISIPHBIX U
MOHHBI OOMEH MOHHOTO OOMEHa ¢ HMOHHBIX PEaKLU C
y4acTUEM y4acTHEM OKCHJIOB,
HEOPraHMUYECKUXBEUIECTB | KUCIIOT, OCHOBAHUN U
COJIEH, MOHHBIX PeaKInn
TUAPOIIN3a COJIEH,
yCTaHOBJICHHE
U3MEHEHHUS KUCIOTHOCTU
CpeJIbl.
Paznen 3. Ctpoenne n | UccienoBarh cTpoeHue u
3 CBONCTBA CBONiCTBa
" | HeOpraHu4ecKnx HEOPraHHYeCKuX
BeleCTB BeLIeCTB
3.1 | Knmaccudukamms, Knaccudumuposarts 1. Tect «Homenkmnarypa | OK 01
HOMEHKJIaTypa U HEOpraHUYECKHe U Ha3BaHUE

CTPOCHHUE

BE€IICCTBaAB COOTBETCTBHUH

HCOPraHNMYCCKUX




HEOPTaHNUYCCKUX
BCIICCTB

C X CTPOCHUEM

BELIECTB UCXOJIS U3 UX
XUMHAYECKOH (hOPMYIIBI
WJIHM COCTaBIICHUE
XUMHAYECKOH (POPMYITbI
UCXOJsl U3 Ha3BaHUs
BEIIIECTBA 110
MEXTYHApOHONMITH
TPUBUAJILHON
HOMEHKJIAType».

2. 3ajauu Ha pacyeT
MacCOBOM0JN (MacChI)
XUMHUYECKOTO 3JIEMEHTA
(coemuHeHus) B
MOJIEKYJIe (CMecH).

3. IlpakTuueckue
3aJJaHus IO
KJaccu(ukanuu,
HOMEHKJIATypeu
XUMHYECKHM (hopmynam
HEOPraHUYECKUX
BEIIECTB Pa3IMIHBIX
KJIACCOB.

4. TlpakTuueckue
3a/laHus Ha OIpe/ieJICHHe
XUMHYECKOH aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BHUJIa XUMHYECKOUCBSI3U
U THIA KPUCTAILTUIECKON
pEIIeTKH.

3.2

Du3NKO-XUMHYECKIE
CBOlCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcranaBauBaTh
3aBHCUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHUYECKUX BEIIECTB
OT CTPOECHUS aTOMOB U
MOJIEKYJI, @ TaK)KEe TUIa
KPUCTAJUIMYECKON
pemeTKn

1. Tect «OcobeHHOCTHU
XHMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(POTEPHBIX
TUAPOKCHUJIOB U COJIEH».
2. 3agaHus Ha
COCTaBJICHUE YpaBHEHHIA
XMMHYECKHUX PEaKIui ¢
Y4aCTHUEM MPOCTHIX U
CJIOKHBIX
HEOPTaHUYECKUX
BEIIECTB: OKCHJIOB
METAaJJIOB, HEMETAJLIIOB U
aM(OTEPHBIX AIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT,
OCHOBaHHU U
aM(OTEPHBIX
THUAPOKCHJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIONIUX UX
CBOMCTBA U CIIOCOOBI
TOTYyYCHHUSI.

3. IlpakTuko-

OK 01
OK 02




OPUEHTHPOBAHHBIE
TEOPETUUECKUE 3aaHus
Ha CBOICTBA U
MOJTy4YeHUe
HEOPTraHUYECKUX
BCIIECTB.
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[IpousBoacTBO
HEOPTraHUYECKHUX
BEIIEeCTB. 3HAYCHHE U
IIPUMEHEHNE BOBITY U
Ha IIPOU3BOCTBE

O00CHOBBIBATh 3HAYEHHE
U IpUMEHEHNUE
HEOPTraHWYECKHUX BEIECTB
BOBLITOBOM U
MIPOU3BOICTBEHHOM
JIESITEILHOCTH YeI0BEKa
UX QU3HKO-XUMHYCCKUMHU
CBOMCTBaMH

[IpakTuko-
OPUEHTUPOBAHHBIE
3a/1aHus 10
COCTaBJICHUIO
XUMHUYECKHUX PEaKIHii ¢
y4acTHUEM
HEOPraHUYECKUX
BEIIECTB, UCIOJIb3YEMbIX
JUISL UXUACHTU(DUKAIMY U
MPOMBIITUICHHBIX
croco00B MOJTyYEHUSI.

OK 01
OK 02

Pa3nen 4. Ctpoenue u
CBONiCTBa
OPraHUYeCcKuX
BelleCTB

HccaenoBarb cTpoeHue U
CBOMCTBA OPraHMYECKHX
BelIeCTB

4.1

Knaccudukanus,
CTPOCHHE U
HOMCHKJIATypa
OpPraHUYECKHUX
BEILIECTB

Knaccupunuposars
OpraHM4ecKue
BEILECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. 3aganus Ha
COCTAaBJICHHE
Ha3BaHUI
OpraHUYECKUX
COEMHEHUH IO
TPUBUAIILHONUIN
MEXKIYHAPOIHON
CHUCTEMAaTUYECKON
HOMEHKJIaType.
2. 3aganus Ha
COCTaBJICHUE
MOJIHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX
dbopmyn
OpraHUYECKUX
BEIIECTB
OT/JIETIbHBIX
KJIaCCOB.

3. 3amauu Ha
orpezesieHne
MIPOCTEMILIEH
(hopmyibr
OpraHUu4YeCcKOu
MOJICKYJIBI, HCXOIS
U3 2JIEMEHTHOTO
cocrtana (B %).

OK 01

4.2

CBoiicTBa
OpraHUYECKUX
COECTMHEHNN

VcranaBanuBarth
3aBUCHUMOCTH (DU3HKO-
XHMHYECKHX CBOHCTB
OpPraHUYECKUX BEUIECTB

1. 3amagus Ha
COCTaBJICHUE
ypaBHEHUH
XUMHUYCCKUX

OK 01
OK 02




OT CTPOEHUS MOJIEKYJI

peaxkuuii ¢

y4acTHUeM
OpraHUYECKUX
BEILIECTB Ha

OCHOBAaHHUH UX

cocTaBa 1

CTPOCHHS.

2. 3amagus Ha
COCTABJICHHE
yYpaBHEHUH
XUMHUYECKUX PEaKLUM,
WJUTIOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA C
Y4€TOMMEXaHU3MOB
POTEKaHUs JaHHBIX
peakuuii u
TEHETUYECKOM CBS3U
OpraHUYECKUX BEIUIECTB

Pa3HBIXKJIACCOB.
3. PacuetHble
3a/1a4M 110
YPaBHEHUSAM
pEaAKINH C
y4acTHEM
OpPraHUYECKUX
BEILIECTB.

4.3 | Opranuueckue OO6ocHoBBIBaTh 3HaueHue | IIpakTuko- OK 01
BEILECTBA B UIIPUMEHEHHE OpPUEHTUPOBAHHBIE OK 02
JKU3HEACATEIBHOCTH OPraHWYECKUXBEIIECTB B | 3aJaHUs 110
4eJI0BEKA. OBITOBOM 1 COCTaBJICHUIO
IIpou3BoacTBO M MIPOU3BOJICTBEHHOMN XUMHUYECKHUX PEAKLUN ¢
IIPUMEHEHNE JESATEIBHOCTH YEJIOBEKA y4acTHUEM
OpraHUYECKUX X (U3NKO-XUMUYECKUMHU | OpraHMYeCKHX BELIECTB,
BEILECTB B CBOMCTBaMH UCIIOJIB3YEMBIX JUIS UX
IIPOMBILIUIEHHOCTH UICHTU(PUKAUU B OBITY

Y IPOMBIIIJIEHHOCTH.

Pazpeu S.
Kunernueckue u

Hccnenosarn
TePMOAMHAMHYECKHE

S. PaBHOBECHE H CKOPOCTh

3aKOHOMEPHOCTH -

XHMHYECKHX peakuui
NPOTEKaAHUs
XHMHYECKHX peaKIuu

5.1 | Ckopocth Wccnenosats BIusiHUE IIpakTuko- OK 01
XUMHUYECKUX KOHIEHTpaINU OPUCHTHUPOBAHHBIC OK 02
peaKLuii, pearupyronmx BEIIeCTB TCOPETUICCKUC 3aJaHUA
XUMHYECKOE Y TEMIIepaTyphl Ha Ha aHanm3 GaKTopos,
paBHOBECHEC CKOPOCTh XUMMYCCKHUX BJIAAOINHX Ha

peakiuii U3MEHEHHE CKOPOCTH
XUMHYECKON pPEAKIINH.
6. | Pa3nmeu 6. HcciaenoBatrs




PacTBopsI AMCIHEPCHbIECUCTEMBI

6.1 | Jlucnepcuoie Pa3znnuath MCTUHHEBIE 1. 3amauu Ha OK 01
CHUCTEMBI 1 pacTBOPbI, KOJIOUTHBIC MIPUTOTOBJICHUE OK 02
bakTopbI UX pacTBOpPHI U pacTBOpPOB.

YCTOMYUBOCTH rpydoauciepcHbIe 2. Ilpaktuxo-
CUCTEMbIHA OCHOBE OpUEHTUPOBAHHbIE
XUMHUYECKOTO pacyeTHbIC 3a/1aHUS Ha
JKCIEpPUMEHTA JUCIIEPCHBIE CUCTEMBI,
HCIIOJb3YyEMBIE B
OBITOBOM U
MPOU3BOACTBEHHOMN
JeATEITbHOCTH
YEJIOBEKa.
OnennBarThb
Paznen 7. Xumus B NocJieCTBUA OLITOBOM
ObITY U U NIPOM3BOICTBEHHOM

7. NPOM3BOJACTBEHHOMI AeATeIbHOCTH 3amura Keiica
JAesITeJIbHOCTH YyeJIOBEKA CIO3UIM
YeJI0BeKa JIKOJIOTHYECKOI

0€30MaCHOCTH

7.1 | Xumus B ObITY U OrueHuBaTh Keiic (¢ yuerom OK 01
MIPOU3BOACTBEHHOMN TOCJIEICTBHS OBITOBOM Oymyiei OK 02
JIeATETbHOCTH Y MIPOU3BOJCTBEHHON npohecCuoHaIBHO OK 04
YeJI0BeKa NEeSATeTbHOCTH W IS TENIbHOCTH). OK 07

YeJI0BeKa CIO3ULIUN Bo3moxHbIE TEMBI

3KOJIOTUYECKOMN KEHCOB:

0€30MacHOCTH 1. Tlorennenue
KJIMMarta u
BBICBOOOKIICHHE
ra30BbIX THAPATOB
CO JIHa OK€aHa.
2. bynymue
MaTepHuaibl s
CTPOUTENBCTBA U
W3TOTOBJICHUS
OJIEK/IbI.
3. HoBble maTepuaibl
JUISL COTHEUHBIX OaTapeil.
4. JIexapcTBa Ha
OCHOBE
pacTUTEIBHBIX
MpenapaTos.

Paznex 8. Yueono- .
T TS — HNuTepnperupoBarh HCCJIe10BATEIbCKUI
3. cIMAeckuii apanms | XAMHIECKHE mpolecch NMPOEKT Sc yueToMm
0OLEKTOR H SIBJICHHUSA B Oyayuei 5
TexHocpepe npogeccHOHATbHOM
TeXHOC(pepsI
AesiTeJIbHOCTH)

8.1 | Xumuueckuil aHanus N3yunTh XuMHUYECKHUI [TpakTuko- OK 01
pod MaTepuanoB COCTaB U CBOMCTBa OpPUEHTUPOBAHHbBIE OK 02
CTPOUTEIIBHO- MaTepuaioB 3a/IaHMs 10 aHATIU3Y OK 07
pecTaBpanMoOHHOMN CTPOUTENBHO- (bu3HUECKUX U




NEeSITENLHOCTH U
nou3arHa

pecTaBpaliOHHON
JeSATEIbHOCTH U
nu3anHa

XHMHYECKHX CBOHCTBA
MaTepuaioB
CTPOUTEIBHO-
pecTaBpalMOHHOU
JIeSITENLHOCTH U
nu3aiiHa, a TaKKe
BO3MOKHBIE BX
H3MEHEHHS O/
BO3JICHICTBUEM YCIIOBUH,
B KOTOPBIX

(GyHKIIMOHUPYET
u3Jenue.




