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1. ObIIAA XAPAKTEPUCTUKA PABOYEM IMPOT'PAMMBI
YYEBHOU JUCHHUIIJIMHBI CO0.01.09 XUMUA

1.1. MecTo y4eOHOIl MUCHHUIIMHBI B CTPYKType MNPOrpaMMbl NOATOTOBKH
CIEeNUAJIMCTOB CPeHero 3BeHa:

OO6meoOpa3oBaTebHas IUCIUTIINHA «XUMHSD SBISICTCS 0a30BOM TUCITATIIUHOM
00111e00pa30BaTEIBHOrO IMKJIA MPOrPaMMBbI MOATOTOBKH CHEIHAIMCTOB CPEIHEro
3BeHa B coorBeTcTBUM ¢ PI'OC cnenmansHocTn 29.02.10. KoHcTpyumpoBanue,
MOJICTTUPOBAHUE M TEXHOJOTHS M3TOTOBIICHUS W3JCIUN JIETKON MPOMBIIUIEHHOCTH
(mo Buaam).

1.2. llesiu ¥ IUIAaHMPYeMble Pe3yJabTaThl 0CBOEHHS JUCIUILIUHBI:

q)OpMI/IpOBaHI/Ie y CTYACHTOB IMpCaACTaBJICHUA (¢} XUMMYECKOU

COCTaBJISIIONIEH €CTECTBEHHO-HAYYHOM KApTHUHBI MHpa KaK OCHOBBI IPUHSTHSA
pellleHui B JKM3HEHHBIX W IPOU3BOJICTBEHHBIX CHUTYaIlUSX, OTBETCTBEHHOIO
MOBE/ICHUS B IIPUPOIHOM cpeie.

1)

2)

3)

4)

5)

3amauu TUCUMILIUHBI:

chopMHUpOBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX
MPOLIECCOB W SBJICHUM B OKPYXAKOUIEH Cpene, LEIOCTHOW HaydHOU
KapTUHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
Pa3BUTh YMEHUS COCTaBISATH (HOPMYJIbl HEOPTAHUUECKUX U OPTraHUYECKUX
BCILIECTB, YPABHEHUS XUMHUUYECKUX PEAKIUMA, OOBSICHATH HX CMBbICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

Pa3BUTh YMEHHS UCMOJB30BaTh UHGOPMAIIMIO XUMMUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHUKOB;

chopMHpOBaTH  YMEHHMsSI ~ TPOTHO3UPOBATh  TOCJEICTBUS  CBOEH
JEATETbHOCTH M XUMUYECKUX MTPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
IIPOLIECCOB;

chopMHpOBaTh MOHUMAHUE 3HAYMMOCTHU JOCTIKCHUM XUMHUYECKOW HAyKH
U TEXHOJIOTHH Il pa3BUTHUS COLMAIBHOW M TMPOHU3BOICTBEHHOUN cdep.



Koa u nanmenoBanue
popmupyembix
KOMIIeTeHI M

Oo0mmue

JAucuuniuHapHbie

OK 01. Beibupats crioco0sl
penieHus 3a1a4
pohecCHOHATBLHOM
JeSTEIbHOCTH
HPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

OBnajieHue yHUBEPCAIbHBIMUA Y4€OHBIMU [TO3HABATEIHHBIMU
NEUCTBUSIMU:

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

yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBaHUS JJIs CPABHCHHUSI, KJITACCU(PUKALINN U
0000111eHN;

OTPENIETATh eI A TeIIbHOCTH, 33]1aBaTh
napameTpbl U KPUTEPUHU UX TOCTHIKCHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B
paccMaTpUBaEMBbIX SIBICHUSIX;

BHOCUTH KOPPEKTUBBI B ACSATEIHHOCTbD, OIIEHUBATh
COOTBETCTBUE PE3YIbTATOB IENSIM, OLICHUBATh PUCKU
IMOCJICICTBUI NCATCILHOCTH;

pa3BUBAaTh KPEATUBHOE MBIIICHUE NTPU PEILIEHUH
YKU3HEHHBIX TPoOIIeM;

BIIAJICTh HABBIKAMU Y4€OHO-MCCIIEI0BATENHECKON U
MIPOCKTHOM JIEATEIbHOCTH, HABBIKAMH Pa3pelIeHUs
npooiewm;

BBISIBIIATH IPUYUHHO-CIICJICTBEHHBIE CBS3H U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIIBUTATh THUIIOTE3Y €€
pelIeHus, HaXOUTh apTyMEHTHI JIJIsl J0Ka3aTeIbCTBa
CBOMX YTBEpXJICHUM, 3a]1aBaTh apaMeTphl U
KPUTEPUU PEILICHHUS;

AQHAIM3UPOBATH MOJIYYEHHbIE B XO/I€ PEILICHUS
3aJja4uM pe3yJIbTaThl, KPUTUUECKH OLICHUBATh UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHHE B

— BJAAETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET OCHOBOITOJIATAOIINE MTOHSATHUS
(XMMUYECKHUH 2JIEMEHT, aTOM, HIEKTPOHHAs
o0oJiouka aroma, s-, p-, d-3JIEKTPOHHBIE
opOUTaIM aTOMOB, HOH, MOJIEKYJIa, BAJIGHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKHCIICHHUS],
XUMHYECKas CBSI3b, MOJIb, MOJISIpHAsI Macca,
MOJISIpHBIN 00BEM, YTIEPOAHBIN CKENET,
(yHKIIMOHATBbHAS TPYIINA, PAIUKa, U30MEpHs,
M30MEphI, TOMOJIOTUYECKHH PsiJI, TOMOJIOTH,
YTIEBOIOPOAbI, KHCIOPOI- U a30TCOAEPIKaIIHe
COCIMHECHUSI, OMOJIOTUYECKU aKTUBHBIE BEIIECTBA
(yrmeBompl, JKUPBI, OETKH), MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3B€HO, BEICOKOMOJICKYJISIPHBIC
COETMHEHUS, KpUCTANINYecKas perieTKa, TUIIbI
XUMUYECKUX Peakiuid (OKUCITUTEIHHO-
BOCCTaHOBUTEJIbHBIE, 3K30-1 SHIOTEPMHUYECKHE,
peaKIi HOHHOTO 0OMEHa), pacTBOD,
ANEKTPOJIUTHI, HEAIEKTPOIHUTHI,
AJIEKTPOJIUTHYECKAS TUCCOIUAIINS, OKUCITUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOMN
peaKkIni, XMMUYECKOe PaBHOBECHE), TECOPUHU U
3aKOHBI (TEOpUs XUMHUECKOTO CTPOCHHS
oprannyeckux Bemects A.M. bytieposa, Teopus
3JEKTPOJIUTUYECKON JUCCOLMAIINH,
nepuoanyueckuii 3akon /.. MenneneeBa, 3aKk0H
COXpaHEHHUs MACChI), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOTOTHIECKHE




HOBBIX YCIIOBHSIX;

YMETb [IEPEHOCUTD 3HAHUS B II03HABATEIBHYIO U
IPAaKTUYECKYI0 00JIACTH KU3HEAEATEIbHOCTH;
YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
HPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEHU, IIPEJIaraTb OpUrMHAJIbHBIC
MIOAXOABI U PELICHHUS;

CHOCOOHOCTh MX MCII0JIb30BaHUS B IO3HABATEIIbHOM
U COLIMAJIBHOM ITPAKTHUKE.

CBEJICHUS O CBOKCTBAX, COCTaBe, MOJYYCHUU U
0€30MMacCHOM HCIIOIb30BAHUH BayKHEHIIINX
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB B
OBITY U IPAKTHUUECKOH JeATEIbHOCTH YEJIOBEKa;
YMETh BBISIBIISATh XapaKTepPHbIC MPU3HAKU U
B3aUMOCBS3b U3YUCHHBIX MOHSATUHN, TIPUMEHSTh
COOTBETCTBYIOIIME MMOHATHS IPU ONTUCAHUU
CTPOCHHUSI U CBOMCTB HEOPTAHUYECKUX U
OpPraHMYECKUX BELIECTB U UX MPEBPAICHU;
BBISIBJIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MNOHATUSMHU U MPEACTABICHUSAMU APYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

YMETh UCIO0JIb30BaTh HAMMEHOBAHUS XUMHYECKUX
COEAMHEHHUI MEXyHApOIHOTO COr3a
TEOPETUUECKON U MPUKIIATHON XUMHUU U
TPUBUATIbHBIC HA3BAHUS BAKHEHIIINX BEIIECTB
(3TUTEH, alleTUIIeH, TIUIEprH, (GEeHO,
(dhopMabaeru, YKCyCHas KHCIIOTA, TIIUIUH,
YrapHbIi ra3, yriIeKuciablid ra3, aMMHaK, raleHas
W3BECTh, HETAIllEHAs U3BECTh, TUTHEBAS CONA U
JPYTHX), COCTABIATH (POPMYJIbI HEOPTraHUYECKUX
Y OpPraHUYeCKUX BEUIECTB, YPABHEHUS
XUMUYECKHUX PEaKuid, 00BIACHITH UX CMBICIT,
MOATBEPKIATh XapaKTEPHbIE XUMUYECKUE
CBOICTBA BEILIECTB COOTBETCTBYIOIIUMH
SKCHEPUMEHTAMH U 3aMUCIMH YpaBHEHUN
XUMHYECKUX PEAKIIU;

YMETh YCTAHABJIMBATh NPUHAJIEKHOCTh
M3y4YEHHBIX HEOPTAHUYECKUX U OPTaHUYECKHUX
BEILIECTB K OINPEECICHHBIM KJIACCaM U TPYIIaM
COCMHEHMH, XapaKTEPU30BaTh UX COCTaB U
Ba)KHEHILIME CBOMCTBA; ONPEIEIATh BUIBI
XUMUYECKHUX CBsI3el (KOBaJCHTHAs, MOHHAS,




MeTaJTn4ecKasi, BOJOPOIHAS ), TUIIBI
KPHUCTAJUTUYECKUX PEIIECTOK BEIICCTB;
KJIACCU(UIIUPOBATH XUMUUYECKUE PEAKIIHH;
c(OpPMHPOBATH NIPEACTABICHUS: O XHMUYECKON
COCTABIISIIONICH €CTECTBEHHOHAYYHON KapTHHBI
MHUpa, POJTM XUMUU B TIO3HAHHUHU SIBIICHUH
pUpPOb, B GOPMUPOBAHUH MBILIUICHHS U
KYJIBTYpPBI JITYHOCTH, €€ PYHKIIMOHAITBHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS
MPAKTUYECKHX 33/1a4 U IKOJIOTHUECKU
00OCHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO
Y IPUPOIHON Cpene;

YMETh MPOBOMTH PACYETHI 10 XUMHYECKIM
(dhopMyIiiaM 1 ypaBHEHUSM XUMHUYECKUX PEaKIIAN
C MCTIOJIb30BaHUEM (PM3UYCCKUX BEIHUUH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS)
ra30B, KOJIMYECTBA BEUIECTBA; UCTIOIH30BATh
CHCTEMHBIC XUMUYCCKUE 3HAHUS IS IPUHSATHS
pelIeHn B KOHKPETHBIX KU3HEHHBIX
CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMCHCHHEM;

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKa, aHaJIN3a 1
WHTEPIIPETAIAN
uHpopMaLuu, U
nH(OpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32,124
npohecCuoHaNBHOM
JESATCIIEHOCTH

OBnajieHne yHUBEPCATbHBIMU YU€OHBIMH MTO3HABATEIbHBIMU
NEUCTBUSIMU:

— BJIQJIETh HaBBIKAMU MOJIy4YEHUsS] MH()OpMAIK U3
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIIEHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTHU3alUI0 U
UHTEPIPETANN0 HHPOPMALIUU PA3TIMIHBIX BUIOB U
¢dbopM npencTaBIeHUS;

— CO37aBaTh TEKCTHI B pa3IMYHBIX (popMaTax ¢ yaeToMm
Ha3zHauYeHUs MH(OPMAIINH U 1IeJICBON ayUTOPHH,
BBIOMpAsi ONTUMANIbHYIO (POPMY IPEACTABICHUS U
BU3YaITU3aIlNH;

YMETh aHAJIU3UPOBATh XUMUYECKYIO
nH(}OpPMAaLIHIO, TOJIYyYaeMYI0 U3 Pa3HbIX
UCTOYHUKOB (CpPEJCTB MAacCOBOM HH(pOpMaIHH,
ceTb MHTEpHET U Apyrue);

BJIaJICTh OCHOBHBIMU METOJIaMH Hay4YHOTO
MIO3HAHUS BEILECTB U XUMUYECKUX SBICHUN
(HabmroieHNe, U3MEPEHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE);

YMETh TIPOBOJMTH PACUYETHI IT0 XUMHUYECKIM
(dbopMyIaM U ypaBHEHUSIM XUMUYECKUX PEaKIHA
C UCIIOJIb30BaHUEM (PM3UYECKUX BEJIHYHUH,




— OLIEHHUBATbH JOCTOBEPHOCTb, JIETUTUMHOCTD
UH(pOpMalNH, €€ COOTBETCTBUE ITPABOBBIM U
MOpaJIbHO-ITHYECKHUM HOpMaM;

— HCIIOJIB30BATh CPEACTBA HH(OPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B pELLICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C COOJII0ACHUEM
TpeOOBaHUI 3PTOHOMHUKH, TEXHUKH OE€30MTaCHOCTH,
TUTUEHBI, pecypcocOepeKeHns, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOK
0€30I1aCHOCTH;

— BJaJeTh HaBbIKaMH PaclO3HABaHUS U 3alLUTHI
uHpopManuu, HHHOPMAIIMOHHOH 0€30acHOCTH
JMYHOCTH.

XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIC YCIIOBHUS )
ra30oB, KOJIMYECTBA BEUIECTBA; UCTIOIb30BATh
CHCTEMHBIC XUMUYCCKUE 3HAHUS JJIS1 IPUHSATHS
pelIeHn B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMCHCHUEM;

YMETbh OCYLIECTBIIAThH LEJICHANPABIEHHbBIN TOUCK
XUMUYECKON HH(OPMAITUHU B PA3TUIHBIX
WMCTOYHUKAX (HaydyHasi M y4eOHO- HaydHas
JUTEpaTypa, CpeaCcTBa MacCOBOM MH(MOpMAIUH,
cets IHTEpHET U Apyrue), KPUTUYECKU
aHAJIM3UPOBATh XUMUYECKYIO HH(OpMaIIHIO,
nepepadaThIBaTh €€ U UCIOJIb30BAThH B
COOTBETCTBUHU C IOCTABJICHHON yueOHOM 3a/1aueii;

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTtarh B KOJUIEKTHUBE U
KOMaH/Ie

OBnazeHne yHUBEPCATbHBIMA KOMMYHHKATHBHBIMU
JEUCTBUSIMU:

— TIOHHMMATh U MCIIOJIH30BaTh MIPEUMYIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

— NOPUHUMATH 1M COBMECTHOM JCSATEILHOCTH,
OpraHU30BBIBATh M KOOPJAMHUPOBATH JIEHCTBHUS 110 €€
JOCTHIKECHUIO: COCTABJIATH IIJIaH JICHCTBUH,
pacnpenenaTh pojv ¢ y4€TOM MHEHUN y4aCTHUKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

— KOOPAMHHUPOBATH U BHIOIHITH PA0OTY B YCIOBHIX
peasbHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUSI,

—  OCYWIECTBJISITh TO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaIIUSIX, TPOSIBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIUATUBHBIM -
MIPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX JIFOICH
MIPU aHaAJIU3€ PE3yJIbTATOB JAEATEIbHOCTH;

— MpPU3HABATh CBOE MPABO U MPABO JPYTUX JIOJEH Ha
OIINOKH,

BJIAJICTh CUCTEMOM 3HAHUW O METOJIaX HaAy4HOT O
MO3HAHUSA SIBJICHUW MPUPObI, UCIIOJIb3YEMBIX B
€CTECTBEHHbBIX HAyKaX U YMEHUSIMU IPUMEHATD
3TH 3HAHUS TIPHU IKCIIEPUMEHTATTBHOM
HCCIIEAOBAHUH BEIIECTB U I OOBSICHEHUS
XUMHYECKHNX SIBIICHUH, UMEIOIINX MECTO B
IIPUPOJE MPAKTUUECKOM JAEATEIBHOCTH YEJIOBEKA
¥ B TIOBCEIHEBHOM JKU3HMU,




Ppa3BHUBATb CIIOCOOHOCTh ITOHUMATh MHp C TO3UIUU
APYyroro 4€jI0BCKa,

OK 07. CopeiicTBOBaTh
COXPaHEHHIO OKPY)KAOIICH
cpenpl,
pecypcocOepeReHuIo,
NPUMEHSTH 3HaHUS 00
U3MEHCHHUHU KJIMMaTa,
IPUHIUITE 0EPEXKINBOTO
MIPOU3BOCTBA, YPHEKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX CUTYAIHSIX

c(OPMHPOBAHHOCTB IKOJOTHUECKON KYIBTYPHI,
IIOHUMAaHUE BIIMSHUS COLUATIbHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU
Cpezbl, 0CO3HAaHUE III00ATBHOTO XapaKTepa
9KOJIOTHYECKUX MPobIem;

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

AKTUBHOE HEMPUATHE ICUCTBUI, TPUHOCAIINX BPE]L
OKpYKaroIleH cpese;

YMEHHE MPOTHO3UPOBATH HEOIATONPUSTHBIE
3KOJIOTUYECKHE MOCTIEACTBUS MIPEANPUHUMAEMbBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

pacIIMpEeHHE ONbITa IEATEIbHOCTH IKOJIOTHYECKOMN
HaIpaBJIECHHOCTH;

OBJIaJICHUE HaBbIKAMU y4€OHO- UCCIIE0BATEILCKOM,
MIPOEKTHOM M COLMAIBHOMN ESITeIbHOCTH.

c(OpMHPOBATH NPEACTABICHUSA: O XUMUYECKON
COCTaBJISIOLIEH €CTeCTBEHHOHAYYHON KapTHHbI
MUDA, POJIM XUMUH B [IO3HAHUU SIBICHUI
IpUPOJBI, B POPMUPOBAHUH MBIIUICHUS U
KYJBTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIbHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PELICHUS
IIPAKTUYECKUX 3a7a49 U KOJOTUYECKU
000CHOBaHHOT'O OTHOLIEHUS K CBOEMY 370POBbIO
Y IIPUPOJHOMU Cpenie;

YMETb COOJIIOAATh IIPAaBUIA YKOJIOTUYECKU
1esiecoo0pa3HoOro MOBEACHUS B OBITY U TPYAOBOM
JEATEIIBHOCTH B LIEISIX COXPAHEHUSI CBOETO
3I0POBBS U OKPYXKAIOLIEH TPUPOJHOM CpEebl;
YUUTBIBaTh ONIACHOCTb BO3JCHCTBUS HA KUBBIC
OpTraHU3MBbI ONPE/IEIIEHHBIX BEIIECTB, TOHUMAs
CMBICJI ITOKA3aTelIs IPEIeIbHON JOyCTUMON
KOHIICHTpaL1H.

[1K 1.2. IIpoBoauTh
HPENPOCKTHBIM aHAIN3 AJIs
pa3paboTKu TU3aiH-
IPOEKTOB.

HCITOIB30BaTh HAMMEHOBAHUS XUMHYECKIX
COEMHEHUIN MEXyHApPOIHOTO COr3a
TEOPETUYECKON U IPUKIIAJHON XUMHUU U
TPUBHUAJIbHBIEC HA3BAHUS BAKHEHIIINX BEIIECTB;
YCTaHaBIMBATh NPUHAJIEKHOCTh U3yYEHHBIX
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB K
ONpEAEJICHHBIM KJIacCaM U TpyIIaM COEAUHEHHI,
XapaKTEPU30BaTh UX COCTAB U BaXKHEHILIME CBOMCTBA,

3HaHUE CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB;
YMEHUE 110 HA3BAHUIO ONPEIENIATh KIIacC BELIECTB
Y ONKCBIBATh BELIECTBO, IPOTHO3UPOBATH €TI0
CBOMCTBA IIPH OINPEJECICHHBIX YCIOBUSAX;

UMETb IPEJCTaBICHNE O PadOTE C BElleCTBAMHU
pa3HbIX KJIACCOB ONACHOCTH;

[IK 2.1. PazpabarbiBaTh
TEXHOJIOTHYECKYIO KapTy
W3TOTOBJICHUSI U3/1ETHSI.

YMEHHE PelaTh MPAKTUKO-OPUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJJaHUsI Ha CBOMCTBA, COCTaB U
6e301acHOe MPUMEHEHHUE BELIECTB B IPAKTUYECKON
JIEATEIbHOCTH;

3HaHHE KJIACCU(PUKALMHU, XapaKTEPUCTUKU U
CBOMCTB ONPENIEIEHHBIX KJIACCOB XUMHUYECKHUX
BEILIECTB;

IIK 3.1. KonTponuposars
POMBIIIIEHHYIO

YUYUTBIBATE OITIACHOCTDH BO3JCHCTBUS Ha KUBEIC

3HAHUC ITPABUJI SKOJIOTMYCCKU uenecoo6pasHor0




HPOAYKIUIO M TPEIMETHO-
IPOCTPAaHCTBEHHBIE
KOMILJIEKCHI Ha MPeIMET
COOTBETCTBUS
TpeOOBaHUSIM
CTaHJapTU3AINN U
CepTHU(HKAINH.

OpTraHHU3MbI OIMPEACIICHHBIX BCUICCTB, TIOHUMAA
CMBICJI ITOKAa3aTCJIsA HpeﬂeHLHOﬁ I[OHYCTI/IMOI‘/'I
KOHILICHTpPAI1H.

MOBEJICHHSI B OBITY M TPYJIOBOH JIESTENTFHOCTH B
LEJISIX COXPAHEHHUS CBOETO 37J0POBbS U
OKpY>Karolle NPpUPOJIHON CPEBI.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem yueOHOI TUCHHUIUINHBI U BUAbI y4e0HO padoThl

Buna yueOHoii padoThl O0bem B yacax
O0bem o0pa3zoBaTe/IbHOM MPOrpaMMbl y4eOHOM TUCHHUILIHHBI 68

B T.4. B popMe NPaKTHYECKOH MOATOTOBKHU 17

BT. U..

TEOpeTUIEeCKoe o0ydeHne 51
IIPaKTUYECKUE 3aHATUS 15
IIpome:xkyTouHas aTTecTanus 2




2.2. TemaTudyeckunii IJIaH u cogep:xanue yaeoHoi jucuuminabl C0OO0.01.09 Xumus

Konanl
KOMIIeTeHI U 1
Oo0beM, akaj. n
JIMYHOCTHBIX
4./ B TOM
pe3yJabTaToB,
HanmenoBanmue Conep:xanue yueOHOro MaTepuaia v (pOpMbl OPraHU3ANMHU AeATeIbHOCTH yucje B popme (bopMHpOBaHHIO
pa3iesioB U TeM 00y4arIMXCcs NPaKTHYEeCKOMH pMHp
KOTOPBIX
NMOAr0TOBKH,
crocoodcTByeT
aKaj. 4.
3JIeMEeHT
NPOrpamMMbl
1 2 3 4
OcHoOBHOE co/iep:KaHue
Pa3zgean 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1. OcHOBHOE coJiep:KaHue 5
CrpoeHue aToMOB Teopernueckoe o0yueHue 4
XUMUYECKHUX CoBpeMeHHast MOJIeb CTPOSHHUS aToMa. DJIEKTPOHHAsI KOH(HUTypanus aToma.
SJIEMEHTOB U Krnaccudukanus XuMHUECKUX JIEMEHTOB (S-, p-, d-deMeHThl). BanenTHbie
npupona ANEKTPOHBI. BaneHTHOCTh. DIEKTPOHHAs MPUPOIa XMMUUYECKOH CBSI3H.
XMMHUYECKON DneKkTpooTpulaTeabHOCTh. KOBajeHTHAs CBS3b, €€ pa3HOBUIHOCTH U MEXAHU3MBI 4
CBS3U oOpa3oBaHus (OOMEHHBII U JOHOPHO-aKUenTOpHbIN). MloHHas cBsA3b. MeTannnueckast
cBa3b. BogopoaHas cBsi3b. MeXMOJIEKYISIpHbIE B3aUMOAEUCTBUS. V30TONBI, OCHOBHOE OK 01
1 BO30Y)KJICHHOE COCTOSTHME aTOMa, THOPUIN3AIIHsI aTOMHBIX OpOUTANICH.
IIpakTHyeckune 3aHATHSA 1
Pemrenue nmpakTuueckux 3a1aHUil HA COCTABIIEHUE AIEKTPOHHO-TPAPUIECKUX POPMYIT
snemMeHTOoB 1-4 mepuonoB. Pemenne 3aganuii Ha UICMOJI30BaHUE XUMHUECKOM
CHMBOJIMKH U Ha3BaHWW COECIMHEHUHN 10 HOMEHKJIAType MEXIYHAPOIHOIO COK03a 1
TEOPETHUYECKON U MPUKIIATHON XUMHUH U TPUBUAIIbHBIX HA3BAHUM ISl COCTABIICHUS
XUMUYECKUX (HOPMYJ IBYXaTOMHBIX COCTMHEHUH (OKCHIOB, CYJIb(PUIOB, TUIPUIOB H
T.11.) U APYTUX HEOPTaHUYECKUX COCTMHEHUN OTAENbHBIX KJIACCOB.
Tema 1.2. OcCHOBHOE co/Iep:KaHue 2
[lepuonnueckuii Teopernyeckoe o0yueHue 2
3aKOH M TabauIa [Tepuonnueckas cucrema xumuueckux aneMeHToB J[.M. Menaeneesa. duznueckuii 2




J.1. MennaeneeBa

cMmbica [lepuoauueckoro 3akona [[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMUYECKHUX JIEMEHTOB, 00pa3yeMbIX MU IPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBHUH C MOJIO)KCHHUEM XUMHYECKOTO 3JIeMeHTa B [lepuoaudeckoii cucreme.
MupoBo33peHueckoe u HaydHoe 3HaueHue [lepuonnueckoro 3akona J[.1.
Mengaeneea. [Ipornossl .M. Menaeneea. OTKpbITHE HOBBIX XUMHUUYECKUX
DJICMCHTOB.

OK 01
OK 02

Pa3znen 2. Xumuyeckue peakunu

Tema 2.1.
THIpl XUMHUYECKUX
peaxKun

OcCHOBHOE cO/Iep:KaHue

wn

Teopernueckoe o0yueHue

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIIUN C yYaCTHEM HEOPTraHHYECKUX
BeniecTB. COCTaBICHNE YPABHEHUN PEAKLMI COEAMHEHNS, PA3JI0KEHUS, 3aMELICHMS,
oOMeHa, B T.4. peakluii TOPEHUsI, OKUCICHHUS-BOCCTAHOBIICHHS.

YpaBHEHMsI OKUCIEHUI-BOCcCTaHOBIIeHUA. CTeneHb okuciaeHus. OKUCINUTENb U
BOCCTaHOBUTENb COCTaBICHUE U YPABHUBAHNUE OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX
peaKIuii METOA0M 3JIEKTPOHHOT0 OanaHca. OKUCIUTEIbHO- BOCCTAHOBUTEIIbHBIE
peakuuu B IPUPOAE, IPOU3BOJCTBEHHBIX MPOLECCAX U KU3HEACITEIBHOCTH
OpraHUu3MOB

[IpakTyueckue 3aHsATHS

KonnuecTBeHHbIE OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3AKOHBI B XUMUHU
Y pacyeThl O YPABHEHUSIM XUMHUUYECKUX peakiuii. MoJib Kak €JMHUIIA KOJIMYECTBA
BellecTBa. MossipHast Macca. 3aKOHBI COXPaHEHHUSI MAacChl M SHEPTUU. 3aKOH
ABoraapo. Mossipablil 00beM ra30B. OTHOCHUTEINbHAS INIOTHOCTH ra3oB. PacueTsl mo
yYpaBHEHHUSAM XMMHUYECKHUX PEaKIUii ¢ UCTIOJIh30BaHMEM MAacChl, 00beMa (HOpMallbHbIE
YCIJIOBHS1) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKAS
JHUCCOIHAINS 1
WOHHEII 00MeH

OcHoBHOE coaep/kaHue

[\%)

Teoperuueckoe o0yueHue

Teopus 37eKTpONIUTUYECKON quccoraui. MoHbl. DIeKTPOIUTHI, HEAIEKTPOIHTHI.
Peaxiiun nonHoro ooMena. CocraBieHre peakiinii HOHHOTO 0OMEHa ITyTeM
COCTABJICHHS X MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUH.
KucnotHo-ocHOBHBIE peakiini. 3a/laHusi Ha COCTaBIEHNE HOHHBIX PEaKIIUA.

OK 01

Pa3nen 3. Ctpoenue

M CBOMCTBA HECOPraHn4eCKMX BEIeCTB

Tema 3.1.

OcHoBHOE coaep:xaHue

=

Teopernueckoe odyueHune




Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanys HeopraHMuecKrux BEIIeCTB.
[Ipoctbie u cnoxubie BeniecTBa. OCHOBHBIE KJIACChI CIOKHBIX BEIIECTB (OKCHIBI,
TUIPOKCHU/IBI, KUCIIOTHI, COJIH). B3aMOCBSA3b HEOPraHNYeCKUX BEIECTB.
ArperaTHble COCTOSIHUS BetecTBa. Kpucramumueckue u aMmopQHbIe BelecTBa. TUTIBI
KPUCTAINTIMYECKHUX PELIETOK (aATOMHAsl, MOJIEKYJIsIpHAs, HOHHAs, METAJUTMUECKast).
3aBUCUMOCTh (PU3HUYECKUX CBOWCTB BEIIECTBA OT THUITA KPUCTALTMYECKON PEIIeTKY.
ITpuunHbl MHOrooOpa3us BEIIECTB.

HpaKanecmle 3AaHATHUSA

Pemenue 3ana4y Ha pacueT MaccoBO# 1011 (Macchl) XUMUYECKOTO 3JIEMEHTA
(coenuueHust) B MojieKyie (cMecu). Perienne mpakTHuecKux 3alaHuif 1o
KinaccupuKaluy, HOMEHKIAType U XUMUYECKUM (popMyraM HeOpraHM4eCKHX BEUIECTB
Pa3IMYHBIX KJIACCOB (HA3bIBATh U COCTABIATH (POPMYJIbI XUMHUYECKUX BEIIECTB,
OTIpEeAEISATh MPUHAICKHOCTD K KJIACCY).

OK 01
OK 02

Tema 3.2. Ousuko-
XHUMHUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIICCTB

OcHoBHOE COACPKAHUEC

R

Teopernueckoe o0yueHue

Mertambl. O0mue Gpu3nyecKkue U XUMUYECKUE CBOKMCTBA MeTaJlI0B. CItocOObI
MOJTy4eHUs. 3HAUCHUE METAJIJIOB M HEMETAJIJIOB B TIPUPO/IE U )KU3HEACATEIIHHOCTH
YeloBeKa U Oprann3MoB. Koppo3us MeTalioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIIUThHI
METaJUIOB OT KOPPO3HH.

Hemerannel. O0Ouue ¢puzndeckre 1 XuMHUYECKUe CBOMCTBAa HEMETalIoB. TUunuyHble
coiictBa MetaiioB IV - VII rpynn. Knaccudukanus 1 HOMeHKIaTypa cOeIMHEHUI
HemeTaioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/IIIOB,
TUAPOKCUIAOB, KUCIIOT, coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB IPOCTBIX
BCIICCTB, BOOOPOJHBIX COCI[I/IHGHI/IfI, BBICHINX OKCHAOB U THAPOKCHUIOB.

IIpakTHYecKHe 3aHATHA

CocraBneHne ypaBHEHUN XUMHUYECKUX PEAKINI C Y9aCTHEM IPOCTHIX U CIOKHBIX
HEOPTraHMYECKUX BEUIECTB: OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAHUN M aM(POTEPHBIX TUAPOKCUIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

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

OK 01
OK 02

Tema 3.3.

OcHOBHOE coaep:kaHue

OK 01




[IpousBoacTBO Teopernyeckoe o0yueHue 2 OK 02
HEOPraHUYECKUX OOu1re mpeacTaBIeHUs O MTPOMBIIUICHHBIX CIOCO0aX MOMYYESHUSI XUMUYECKUX
BEILIECTB. 3HAYEHHUE | BEHIECTB (Ha MpUMEpe MPOU3BOICTBA AMMHUAKa, CEPHOM KHCIIOTHI).
U IIPUMEHEHUE B UYepHas u uBeTHast Metautyprus. [Ipaktuyeckoe NpuMEHEHHUE IEKTPOIIN3A IS )
ObITY U Ha MOJIyYEHUS [IETTOYHBIX, EJIOYHO3EMEIbHBIX METAJUIOB U alfoMUHUs. CTEKIIO U
IIPOU3BOJICTBE CWJIMKaTHAsl IPOMBIIIJIEHHOCTb.
[IpoGiema 0TX0/10B U MOOOYHBIX MPOAYKTOB.
IIpakTnyeckue 3aHATHSA 1
KonTponbnas padora Nel CtpoeHue BemecTBa 1 XUMUYECKHE PEaKnu. 1
CBolicTBa HEOPraHUYECKUX BEIECTB.
Pa3nen 4. CTpoeHue u CBOiiCTBA OPraHNYeCKHUX BelIeCTB
Tema 4.1. OcCHOBHOE CO/Iep:KaHue 4
Knaccuduxarus, Teopernueckoe odyueHune 3
CTPOCHHE U [IpenmMer opranuyeckoit xuMuu. B3anMocBs3b HEOPraHMYECKUX U OPTaHUYECKUX
HOMCHKJIATypa BELIECTB. XUMUYECKOE CTPOECHUE KaK MOPSIIOK COEUHEHHSI aTOMOB B MOJIEKYJIE
OpPraHMYCCKUX COTJIACHO MX BaJeHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHUS
BCIIECTB opranuueckux coeauHeHuid A.M. bytiepoBa. YriiepoiHblil ckeneT opranndeckon
MOJIEKYJIbl. MOJIEKYJIIpHBIE U CTPYKTYpPHBIE (pa3BepHYThIE, COKPAILICHHBIE) 3
XuMHueckne GopmyIibl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTPOEHUS
MoJiekys. I3omepus u n3omepsl (CTpyKTypHasi, reoMeTpudeckas (Iuc-TpaHc-
uzomepust). KpatHocts xumudeckoii cBsizu. [ToHsITHE O QYHKIIMOHATBHOW TPYIIIE. OK 01
[TpuHIMIBI KIaccuPUKAIIMN OPraHUIeCKUX coeMHeHu. MexayHapoaHast
HOMEHKJIATypa U NPUHIUIIBI HOMEHKJIATYpbl OPraHUYECKUX COETMHEHUH.
IIpakTHyeckune 3aHATHSA 2
HomeHnknatypa opraHM4ecKux COeTUHEHNH OTAEIbHBIX KJIACCOB (HACBILICHHBIE, 1
HEHACBILIICHHbIE M APOMATUYECKUE YTIIEBOJOPOIbl, CIUPTHI, PEHOIbI, AJIbCTUIBL,
KETOHBI, KapOOHOBBIE KUCTOTHI U Ap.) CocTaBiIeHUE TOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJI OPTaHUYECKUX BEIECTB OT/ICJIbHBIX KJIACCOB, UCTIONB3YS HX
Ha3BaHMsI 110 CHCTeMaTH4YeCcKol HOMeHKIaType. PacueTsl npocreiinieil popmyisl
OpPraHUYeCKOM MOJIEKYJIbI, UCXO/Is U3 JIEMEHTHOro cocTana (B %). 1
Py0e:kublii KOHTpOb Nel
Tema 4.2. CpoiictBa | OCHOBHOE COEP/KAHME 10
OpraHUYECKHUX Teopernueckoe o0yueHune 9




COCTUHEHUN

®uU3HMKO-XMMUYECKUE CBOWCTBA OPraHWYECKUX COSANHEHUH OTIENBHBIX KIaCCOB
(ocobenHocTH Kiaccu(uKauu

¥ HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKUH psint 1 o0mast popmyina;
n30Mepusi; PU3NUECKUE CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI IMOJIyUEHUS):

— IpeeNbHbIE YIIIeBOI0POIbl. 'OpeHne MeTaHa Kak OJAMH U3 OCHOBHBIX UCTOUHUKOB
TEIUTa B TPOMBIIIJICHHOCTH ¥ ObITY. CBOMCTBA IPUPOAHBIX YTICBOIOPOIOB,
HAaXO0XXJECHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HCNIPCACIIbHBIC 1 APOMATHYCCKUC YTITICBOJOPOABI. HOJ'II/IMCpI/I?;aHI/I?I OTHUJICHA KaK
OCHOBHOC HAIIpaBJICHUC €I'0 UCIIOJIb30BAHUA. FOpeHI/IC allCTHUJICHA KaK HCTOYHHUK
BBICOKOTCMIICPATYPHOT'O IIJIAMCHH IAJI1 CBAPKH U PE3KU

MCTAJJIOB,

— KUCIIOPOJICOICPIKALIIE COSTMHEHUS (CITUPTHI U TIPOCTHIC YPHUPHI, (EHOIBI,
aJIbJIETU/Ibl U KETOHBI, KapOOHOBBIE KUCIIOTHI M UX MPOU3BOAHbIe). [IpakTHueckoe
MIPUMEHEHUE STUJICHTJIMKOIISL, TIInLepuHa, ¢peHona. [Ilpumenenue popmanpaeruna,
areTanbJIeruja, yKCyCHOM KUCJIOThI. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT.
Moromue

CBOMCTBA MBLIIA;

— a30TCOJIEpXKAIINE COSTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

HpaKanecmle 3aHATHUSA

Pemenue nenouek npeBpalieHuii Ha TEHETUYECKYIO CBSI3b MEXIY KI1aCCaMH
OPraHNYEeCKUX COCTMHEHUH C COCTABJICHHUEM Ha3BAHUI OPraHUYECKUX COCAUHEHHI 110
TPUBHUAJIBHOW WJIA MEXKIYHAPOIHON CUCTEMATUYECKON

HOMEHKJIaType. Pemenne pacueTHbIX 3a7a4 0 YPAaBHEHUAM PEAKIHMI C y4aCTHEM
OPraHUYECKHUX BEIECTB.

OK 01
OK 02

Tema 4.3.
Opranunueckue
BEIIIECTBA B
KU3HEJEATEIBHOCTH
YEIJIOBEKA.
IIpousBoacTeo u
pUMEHEHHE
OpraHMYECKHUX
BEIIIECTB B

OcHoBHOE COACPKAHUC

=

TeopeTnueckoe o0yueHune

buooprannueckue coenunenus. [Ilpumenenne u 6uoaoruveckas poiib yrieBoI0B.
OxwuciieHue yrieBoJ0B — UCTOYHHUK SHEPIHHU )KUBBIX OpraHu3MoB. O6mactu
MPUMEHEHUsI aMUHOKUCIOT. [IpeBpaiiienust 6eIK0B MU B OpraHU3ME.
buonornueckue ¢pynkuuu 0enkos. buonornueckue GpyHkuu xxupos. Poib
OpPraHMYEeCKO XMMUU B pelIeHuH npo0seM nuuieBoit 6ezonacHoctu. HykienHoBbie
KHCJIOTBI: cOocTaB U cTpoeHue. CtpoeHne HykineoTu10B. COCTaB HyKJIIEMHOBBIX KUCIIOT
(AHK, PHK). Posib HyKJI€MHOBBIX KUCIIOT B KH3HEAEATEIbHOCTH OPTaHU3MOB.

OK 01
OK 02




IMPOMBIINIJIICHHOCTH

[Ipon3BOICTBO OpraHUYECKUX BEUIECTB: MPOU3BOACTBO METaHOIA, IepepaboTKa
HedTH. [lonuaTHIIeH KaK KPYIMTHOTOHHAKHBIA MPOAYKT XUMHUYECKOTO IPOU3BOJICTBA.
[Ipumenenue strieHa. [Ipon3BoACTBO U MpUMEHEHUE KaydyyKa U PE3UHBI.
CuHHTeTHYECKHE U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHUE, CBOMcTBa. [IpakTnueckoe
HCIOJIb30BaHNE BOJIOKOH. CHHTETUYECKHUE TNICHKU: U30JISILUS JIJIsl IPOBOJIOB,
MeMOpaHbI JIsI OTIPECHEHUS BOJIBI, 3AIIUTHBIC TUICHKH JUIsI aBTOMOOMJICH, TIIACThIPH,
XUpypruueckue noBsizku. HoBble TEXHOJIOTUH ajdbHEHILIEro COBEpPIICHCTBOBAHNUS
MIOJINMEPHBIX MATEPUAJIOB.

Ponb oprannveckoil XuMHUU B pEIIEHUU POOIIEM SHEPreTUYECKOM 0€30MacHOCTH, B
Pa3BUTUU MEIUIMHBI, CO3IaHUH HOBBIX MaTePUAJIOB, HOBBIX HCTOYHUKOB YHEPTUHU
(ampTEepHATHBHBIEC HICTOYHUKH SHEPTUN).

Pa3znen 5. Kunernueckue u TEPMOAMHAMHUYECCKHUEC 3AaKOHOMEPHOCTH NMIPOTEKAHUA XUHMHYECCKUX pealclmﬁ

Tema 5.1.
CkopocTh
XHUMUYCCKHUX
peaxiuu,
XHMUYECKOE
paBHOBeCHE

OcHoBHOE COACPKAHUEC

=

Teopernueckoe o0yueHue

[\%)

CKopocThb peakiiy, ee 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB: MPUPOIBI
pearupyromux BEIICCTB, KOHICHTPALUN PCArupyromux BCIICCTB, TCMIICPATYPhI U
IUIOIIAN PEAKIIMOHHOM MOBEpXHOCTU. TeroBbie 3 PeKThl XUMUYECKUX PEAKIIUH.
DK30- ¥ SHJIOTEPMHUYECKUE PEAKITUH.

OO6patuMocTh peakuuii. XuMHYECKHEe paBHOBECUE U €r0 CMEIICHUE MO JeiicTBUEM
pa3nuyHbIX (PAaKTOPOB (KOHIIEHTPAIUS PEareHTOB UK IPOYKTOB PEAKIINHU, JaBICHUE,
TeMmIeparypa) JUisl CO3aHUs ONTUMAIIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX
nporieccoB. [Ipuanmn Jle Hlarense

IIpakTHYecKHe 3aHATHA

Pemenue npakTuKo-OpUEeHTUPOBAHHBIX 3a/1aHUM Ha aHaIU3 (AKTOPOB, BIMUSIOMINX HA
U3MEHEHUE CKOPOCTH XUMUYECKON PEAKLIUH, B T.4. C MO3ULIUHI SKOJIOTMYECKU
11e71eco00pa3HOro MoBeAeHUs B ObITY U TPYIOBOU JAESTEILHOCTH B LIESIX COXPAHEHUS
CBOETO 3/10pPOBbs U OKPYXKAIOLIEH IIPUPOHON CPEIbI.

Pemrenne nmpakTMKO-OpMEHTUPOBAHHBIX 3aJaHUM HA IPUMEHEHUE pUHIMNIA Jle
[Tarenbe U1 HAXOXKICHUS HAIIPABJICHUSA CMELCHUS PABHOBECUSI XUMUYECKON
peakuuu 1 aHaau3 (akTopoB, BIMSIIONIMX HAa CMENIEHHE XUMUYECKOI0 PaBHOBECHS

OK 01
OK 02

Pa3nes 6. PacTBopsl

Tema 6.1. [lousarue
0 pacTBopax

OcHoBHOE coep/kaHue

=

Teoperuyeckoe o0yueHue




PactBopenue kak ¢pusuko-xumudeckuii mpouecc. PactBopbl. CriocoObt
IIPUTOTOBJIEHUS pacTBOPOB. PacTtBopuMocTh. MaccoBasi 10151 paCTBOPEHHOTO
BemecTBa. CMBICH MOKa3aTess MpeesIbHO JTOMyCTUMOM KOHLIEHTPALUU U €T0
UCTIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON O€30MacHOCTH.

[IpaBuiia sK0JIOrHYECKHU 1EIeCO00Pa3HOTo MOBEACHUS B OBITY U TPYI0BOU
NESTEILHOCTH B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOTHOMN
CpeJibl; OMAaCHOCTh BO3ACHCTBHSI HA OPraHU3Mbl ONPEJICIEHHBIX BEIIECTB.

OK 01
OK 02
OK 07

KonTponbnas padora Ne2 CTpyKTypa U CBOWCTBAa OpraHMYECKUX BEIIECTB
CKOpOCTbh XMMHUYECKOH peakui U XUMUYECKOE paBHOBECHE.
PactBops1

Pa3znen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM AeAITEILHOCTH YeJ10BeKa

Tema 7.1.

XuMmus B ObITY U
IIPOM3BO/ICTBEHHOMN
JeSITEIbHOCTH
YeJI0BEKa

OcHOBHOE cO/Iep:KaHue

=

Teopernueckoe o0yueHue

Hogeitmme qocTukeHnss XMMUYECKOM HAyKU U XUMHYECKOM TEXHOJIOTUH. Poiib Xumuu
B 00CCIICUCHHUH IKOJIOTHUECKOM, YHEPTETUUECKON 1 MUIIEBON O€30IaCHOCTH,
pa3BUTUU MeAWIHHEL. [IpaBuia v aHAIM3 XUMUYECKOW HH(OPMALIUU U3 Pa3THIHBIX
HMCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JINTepaTypa, CpeCcTBa MacCOBOM
nHpopmanuu, cetb IHTEpHET U Apyrue).

IIpakTHYecKHe 3aHATHA

[Torck n aHAIU3 KEMCOB O MPUMEHEHUU XUMUYECKUX BEIIECTB U TEXHOJIOTUH C
ydeToM Oyayiiel mpohecCHOHATBHOM NeSTEIbHOCTH 110 TeMaM: KOCMETHUYECKHe
CpelcTBa, HAHOMAaTEpHUalbl, JEKAPCTBEHHBIE BEIIECCTBA, OBITOBAS XUMUS U JIP.
3amuTa Keiica: [IpeacraBienue pe3yabTaToB pelieHUs KeicoB B hopMe MUHH-
JIOKJIaJla C MPE3EHTANEH.

OK 01
OK 02
OK 04
OK 07

Paznen 8. UccienoBanue H XMuMHYeCKHii aHAJIHM3 00bEKTOB TeXHOC(epbI

Tema 8.1.
XUMHUYeCcKHit
COCTaB MaTEepHUAJIOB
CTPOUTEIBHO-
pecTaBpaluOHHON
NeATeILHOCTH U
nu3aiHa

OcHoBHOE coaepxaHue

=)

TeopeTnueckoe o0yueHune

Krnaccudukanus MatepuaaoB, HCIOIB3YEMBIX B CTPOUTEILHO-PECTABPALIMOHHON
JEATEIIbHOCTH 110 COCTaBYy, UX Ha3HAUYCHUE U NTPUMEHEHUE. XUMUYECKUIN aHaJIn3
MAaTEepHAIOB CTPOUTEIIbHO-PECTABPALIMOHHON IESITEIbHOCTY U JU3aiiHa. XUMUYECKUI
COCTaB MUTMEHTOB, KPACHUTENEH, BSUKYIIUX CMECel, 0COOEHHOCTH UX CBOWMCTB U
MpUMEHEHUsI B Mpo(heCCUOHATBHOM NeaTeIbHOCTH. BerecTBa, ucnoibp3yemble B
Ka4yeCTBE MMTMEHTOB U CBA3YIOIIMX MaTepuanoB. Mcropuueckas cripaBka.

OK 01
OK 02
OK 07




COBpeMeHHBIe MaTCpHaJIbl.

Tema 8.2. OCHOBHOE coJiep:KaHue 4

Hccnenoanue Teopernyeckoe o0yueHue 2

00BEKTOB Y4eOHO-HCCIeI0BATEICKII MMPOEKT B 00JIACTH HCCIEIOBaHUsI OOBEKTOB

TeXHOC(hEpPEI TexHocdeprl. O030p TeM yueOHO-UCCIIE0BATEIBCKUX TPOEKTOB. AITOPUTM ’
BBINIOJIHEHUS MpoekTa. OrnpeneneHue npooaemMsl ucciieoBaHus. MeTo bl IOMCKa,
aHaian3a 1 00pabOTKU HHPOPMALIMU O IPOEKTE B PA3JIUYHBIX HCTOUHUKAX. OK 01
IIpakTHYecKkHne 3aHATHS 2 OK 02
O60cHOBaHNE aKTyaJIbHOCTH BBIOpaHHOH TeMbl. BoisiBieHue npo0iaemsl 1 OK 04
uccnenoBanus. Beioop 00bekTOB 1 MeTO10B HccnenoBanus. [locraHoBKa Leneit u OK 07
3aja4 uccienoBanus. OnpeaeneHue Npoaykra uccieaopanus. OnpeeneHye 3Tamnos u
COCTaBJICHHE IIJIaHA UCCIIETOBAHUS.
3amuTa npoekra: IIpencraBienue pe3yabTaToB BbIIOIHEHUS y4eOHO-
HCCIIEIOBATEIbCKUX IIPOEKTOB
(BBICTYIUJICHUE C TIPE3EHTAIUEH ).
Py0exHbIi KOHTPOJIb Ne2 1

IIpome:xyTouHas aTTecTauMA MO AUCHUILINHE (IM]PepeHIUPOBAHHBIH 3a4eT) 2

Bcero

68




3. YCJ0BUA PEAJIMBALIAHN ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

3.1. TpeOoBaHus K MATEPUAIbHO-TEXHUYECKOMY 00ecredeHuI0

Peanuzamnus y4eOHON AMCHUIUIMHBI TpeOyeT Hamuuyusi ydyeOHOro kaOuHeTa

y4eOHOM TUCIUTUIMHBI « XUMUSD.
O6opynoBanne yueOHOTO KaOUHETA:

NOCaJI0YHbIE MECTA IO KOJIMYECTBY OOYyUAOIINXCS;

pabouee MecTo MpernoaaBaTes;

JIOCKa, MapKephl;

KOMIUIEKT Y4€OHO-HArJSIHBIX MOCOOMN (KOMIUIEKTHI Yy4e€OHBIX TaOJIHIl,
IJIaKaTOB, HAOOpBI  MIAPOCTEPIKHEBBIX  MOJENICH  MOJEKYJ,  MOJENH
KpUCTAJUIMYECKUX penieTok, Tabnuna MeHnneneeBa, ydeOHble (UIbMBI,
udpoBbIe 00PA30BATEIBHBIE PECYPCHI).

TexHuueckue CpCaACTBa O6y‘I€HI/IiIZ

KOMIIBIOTEP C JIMIEH3UOHHBIM IIPOTPAMMHBIM 00ECIICUEHUEM;
MYJIbTUMEIAWHBIA IIPOEKTOP, IKPaH.

3.2. UndpopMaunoHHoe o0ecnevyeHue 00yueHust

OCHOBHBIE UCTOYHUKH

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

npodeccuoHanbHOro o0pazoBaHusl. — 2-€ W3A., UCHp. U Jom. — MOCKBa:
M3narensctBo FOpaiit, 2023. — 291c. — ISBN 978-5-534-11719-6. — Tekcr:
anekTpoHHbI // OOpa3oBarenpHas 1atdopma IOpaitt [caitit]. — URL:

https://urait.ru/bcode/513807.
MapteiHoBa, T.B. Xwumusa: y4yeOHUK U TPaKTUKyM JJIsi  CPEIHEro

npodecCUOHAIBHOTO 00pa3oBaHusi. — 2-€ W31., UCIOp. W jJom. — Mocksa:
M3natensctBo FOpaiit, 2023. - 368c. — ISBN 978-5-534-11018-0. — Tekcr:
anekTpoHHbIN // OOpa3oBarenbHas matdgopma FOpaiit [caiit]. — URL:

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

. Xumus:  y4eOHHK i cpefaHero  mpodeccruoHaabHOrO — 0OpasoBaHus /

FO.A. Jlebenes, I'.H. ®aneeB, A.M.T'ony6GeB, B.H.IllamoBan; mom oO6miei

penakmuein I'.H. ®anmeeBa. — 2-e¢ wu3m., mnepepad. u jgom — Mocksa:
M3patensctBo IOpaiit, 2023. — 431c.— ISBN 978-5-9916-7723-3. — Tekcr:
anekTpoHHbI // OO6pa3oBarenpHas miatdopma IOpaitt [caiit]. — URL:

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


https://urait.ru/bcode/513807

l[OHOJIHI/ITeJ'IbeIe HCTOYHHUKMU:

. bonnpipeBa, O.1. Xumus: 3amaunuk s CI1O. — Capatos: IIpodoOpaszoBanue,
2020. — 140c. — ISBN 978-5-4488-0595-0. — TekcT: anexktponHslii // Ludposoit
oOpa3zoBaTeIbHbIN pecypc IPR SMART: [caiT]. - URL:
https://www.iprbookshop.ru/92199.html.

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

. I'apmun, A.Il. Xumundeckue tepmunbl. CroBapb: ydeOHOe mocoOue s
cpeaHero mnpodecCuoHaIbHOTO O00pa3oBaHUs. — 2-€ HU3d., HCOpP. M JOM. —
Mocksa: M3narensctBo FOpaiit, 2023. — 452¢. — ISBN 978-5-534-04640-3. —
Tekcr: anexkTponHsbIil / O6pazoBatenbHas miaTdopma FOpait [caiiT]. — URL:
https://urait.ru/bcode/515051.

. Epoxun IO.M., KoBaneBa N.b. Xumusi nns npodeccuit U crenuaibHOCTEH
TEXHUYECKOTO U ECTECTBEHHO-HayyHoro mnpoduiei [Tekct]: YueOHUK s
CTY[. yUpexXACHUI cpell. mpod. oOpa3zoBanus // 6-e 3., crepeoTun. - Mocksa:
Axkanemus, 2019. —496¢. — ISBN 978-5-4468-7897-0.

. OneiinukoB, H.H. Xumwus. AnroputMmbl pelieHus 3afad U TECThl: yuyeOHOe
nocobue st cpeiHero npoecCuoHaIbHOro0 00pa3oBaHus. — 3-€ U3J., UCIIp. U
non. — MockBa: UznarensctBo IOpaiit, 2023. — 249 ¢. — ISBN 978-5-9916-
9665-4. — Tekct: snektpoHHbId // OOpaszoBatenbHas miargopma HOpaidt
[caitT]. — URL: https://urait.ru/bcode/513860.

. CyBopoB, A.B. OO6mass u HeopraHnuueckas Xumus. Bompockl ©u 3amauu:
ydeOHoe rmocobue st cpeHero npodeccuoHaibHOro 00pa3oBaHus. — 2-€ u3/l.,
uctp. u gon. — Mocksa: U3narensctBo IOpaiit, 2023. — 309c. — ISBN 978-5-
534-07903-6. — Texkcr: snexrponnsii / ObpazoBarenbHas miatdgopma FOpait
[caitT]. — URL: https://urait.ru/bcode/516462.

. Xumus aisi npodeccuii U crneruaibHOCTeH €CTECTBEHHO-HAYYHOTO Mpoduiis
[Texct]: Yuebnuk mis crynentoB yupexaenuit CIIO/ O.C. I'abpuensn, N.T'.
Octpoymog, E.E. Octpoymona, C.A. Crnankos; 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.

. llepbakos, B.B. Oo6mas xumusa. COopHHMK 3adad: ydyeOHOE MocoOoue ist
cpeaHero npodeccuoHaibHOTO 00pa3oBaHus. — 2-€ W3Ad., mnepepad. U JOom. —
Mocka: U3natensctBo FOpaiit, 2023. — 139c. — ISBN 978-5-534-10553-7. —
Tekct: anexTponnslii / ObpazoBatenbhas miatdopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/516795.
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HNuTepHeT pecypcsl:

. http://www.chemnet.ru. ITopran byHIaMEHTAIBHOTO XUMHUYECKOTO

oOpazoBanus Poccuu

http://school-sector.relarn.ru/nsm/. Xumuss ajId BCEX: WUIFOCTPUPOBAHHBIE
MaTepuaibl o 001el, OpraHun4ecKol ¥ HEOPraHUIECKOW XHUMHUH.
http://www.hij.ru. XKypnan "Xumusa n XKuzns - XXI Bex".
http://chemistry.narod.ru. Mup xumun. Ha caiite: kpaTkuii Kypc XHMHH,
ouorpauu XUMHUKOB, CTaTbH, BEIIECTBA, OMBITHI, My3eil. OOJIacT XHUMUU:
OpraHUYecKas, aHATUTHYECKAsl, IKOXUMHUS, He(PTEXUMHUS, TEPMOXUMHSI.
http://him-school.ru. Buptyansnas Xumuueckas [Ikomna.
https://www.lektorium.tv/chemistry. XumMust BOKpyT Hac.

http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/). OTkpbITast
AJIEKTpOHHAsg Oubnuorexka xumuuyeckoro mnopraida «Chemnet», comepKuT
y4yeOHble U MH(POPMAIIMOHHBIE MaTEpHaNbl JUIsl IIKOJIHHUKOB U yuuTeneil. B
HEd MOKHO HaWTH Y4YeOHMKHM TIO OOImel W HEOPraHu4ecKo XHMUH,
OpPraHUYECKON XMMHH, MYJbTUMEANAMATEPUAIIBI, a TAKXKE 3aJa4l XUMHUYECKHUX
OJIUMIIMAJT C pEUIEeHUSIMU, 3aJa4d  BCTYNUTEIbHBIX OK3aMEHOB JUIA
aOUTypUECHTOB.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIHIEOBPA3OBATEJIbBHOU JUCIIUIIJIMHbI

KoHTponib 1 oIleHKa pe3ynbTaToOB OOyUEHMsI OCYIIECTBIISIETCS B Ipoliecce

MMPOBCACHUSA IMPAKTHYCCKHUX 33H5[TPII>1, TECCTUPOBAHUA, a TaKXC BbIIIOJITHCHUA
O6y‘-IaIOHII/IMI/ICH HHAUBUAYaJIbHBIX 3aHaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.


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/

Monayab/

peakuuin

COCTMHEHUS, Pa3NIOKEHUS,
oOMeHa, 3aMeIIeHHS,
OKHUCJIUTEITHHO-
BOCCTAHOBUTCIIBHBIC
PEaKIuu U peakiuu
KOMILJIEKCOOOPa30BaHUS
(ma mpumepe
THJIPOKCOKOMITJICKCOB
QATIOMHUHUS U [IUHKA) C
ydacTHEeM
HCOPTaHNYCCKUX BCIICCTB

YpPaBHEHUH PEAKIUM:

— COEIMHEHHS, 3aMEIICHUS,
pasnokeHus, oOMeHa 1
peakIuiic yyacTueM
KOMILIEKCHBIX COEIMHEHUI
(Ha mpumepe
TUIPOKCOKOMIIIIEKCOB
QITIOMHUHHUS U IUHKA);

— OKHCJIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
pEaKLHii CUCIIOIB30BAHUEM
METOJa 3JIEKTPOHHOTO
Oananca;

~ C YH4aCTUCM KOMIIJICKCHBIX

Ne Pasnen/ Pe3syabTatr OueHo4YHbIE OK
00y4eHus MepOoNnpPUSITUHSA
Tema
1 2 3 4 5
| OcHOBHOM MOTYJIb
Pazpeua 1. ®opMyIHpPOBATH

1. OCHOBBI CTPOCHUSA 0a30BbICTIOHATHS U
BellecTBA 3aKOHbI XUMHU

1.1 | Ctpoenue aToMOB CocTaBisiTb XUMHUYECKHE 1. Tect «Ctpoenue aromoB | OK 01
XUMUYECKHUX (bopMyITbI COSTMHEHUN B XUMHUYECKUX HJIEMEHTOB U
3JIEMEHTOB Y IIPUPOAA | COOTBETCTBUH CO IpPUPOJA XUMUYECKON
XUMHUYECKOU CBSI3U CTENEHbIOOKUCICHUS CBS3U».

XUMHYECKHUX 3JIEMEHTOB, 2. 3aja4u Ha COCTAaBJICHUE

MCXOJS U3 BAJCHTHOCTH U | XUMHYECKUX POpMYyII

ANEKTPOOTPULIATENIBHOCTU | ABYXaTOMHBIX COEIMHEHUIN
(okcu10B, Cynb(PUIOB,
TUAPUJIOB U T.I1.).

1.2 | Ilepuoauueckuii 3akoH | XapakTepHu3oBaTh [IpakTuko- OK 01
1 TabymIa XUMHUYECKHUE JIEMEHTHI B OpPUEHTUPOBAHHBIE OK 02
JA.".MenneneeBa COOTBETCTBUH C UX TEOPETUYECKUE 3aaHus Ha

MOJIOKEHUEM B XapaKTepU3aLnio
MEPUOINYECKON CUCTEME | XMMHYECKUX JIEMEHTOB:
JI.1. Menneneera «Metannuueckue /
HEMETaJUIMYECKUE
CBOMCTBA,
3JEKTPOOTPHUIIATEIHHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B
IIEPUOINYECKON CHCTEME
XUMUYECKUX AJIEMEHTOB
J.W. MenneneeBay.
Paznea 2. CocTaBisATh ypaBHeHUs!
2 XuMnueckue U CXeMbl XUMHYECKHX
peaKkunm peaxkuuit
2.1 | Tunel XUMHYECKUX CocTaBisATh peaKnu 1. 3amauu Ha cocTaBiIeHUE OK 01




COCTMHEHUH (Ha IpuMepe
TUAPOKCOKOMILIEKCOB
[IUHKA UATIOMUHUS).

2. 3agauyu Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MPOIYKTa
peaKkuuu COeTUHEHHUS;
MacCOBOMUIN 00bEMHOMU
JIOJIU BBIXOJ1a TPOJYKTA
pEeaKIU COCTMHEHHUS OT
TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOIIICHHI
ra3oB; KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOTHBIX
BEIIECTB U MPOJYKTOB
peakiuu;Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MPOJIYKTa PEaKLUU, €CIIU
OJIHO U3 BEIIECTB JIaHO B
BUJIE pacTBOpa C
ONPEACICHHON MAacCOBOM
JI0JIEH pacTBOPEHHOTO
BEIIECTBA.

2.2 | DaexTponuTHYeCKas CocraBnsiTh ypaBHEHUS 3aaHus Ha COCTaBIICHUE OK 01
JMCCOLMALUs U | XUMHYECKUX pEaKINU MOJIEKYJISIPHBIX U HOHHBIX
WOHHBIN 0OMeH HOHHOTO OOMEHaA ¢ peaKkuuii ¢ yyacTueM
y4acTueM OKCHJI0B, KUCJIOT,
HEOPraHWYECKUXBEILIECTB | OCHOBAHUM U COJIEH,
MOHHBIX peaKIui
TUPOJIN3a COJIEH,
YCTaHOBJICHHE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI.
Pa3nen 3. Ctpoenue u | MccienoBars cTpoenne u
3 CBOliCTBa CBONCTBa
" | HeOpraHu4ecKnx HEOPraHMYecKux
BellecTB BellecTB
3.1 | Knaccuduxanus, Knaccugunuponatsb 1. Tectr «<Homenknatypau | OK 01
HOMEHKJIaTypa U HEOpraHU4YecKue Ha3BaHHE HEOPTraHUYECKUX
CTpOEHHE BELIECTBAB COOTBETCTBUM | BELLECTB UCXOMAS U3 UX
HEOPraHUYECKUX C UX CTPOEHUEM XUMHUYECKON GOpMYIIbI UITH
BELIECTB COCTaBJIEHHE XUMUYECKON

(hopMyIIbI HCXOAS U3
Ha3BaHMSIBEIIECTBA 1O
MEXKyHApOHONMIN
TPUBHAIILHON
HOMEHKJIAType».

2. 3ajauu Ha pacuer
MaccOBOW10JIN (Macchl)
XUMHUYECKOIO 2JIEMEHTA
(coemuHeHMs1) B MOJIEKYJIE
(cmecn).

3. TlpakTuueckue 3aqaHust




0 KJaccuuKaIu,
HOMEHKJIaTypeu
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEILECTB
pa3IMYHBIX KJIacCOB.

4. IlpakTuyeckue 3aJaHus
Ha OIpeJeICHUE
XUMHUYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTH
BHUJIa XUMUYECKONUCBSI3U U
TUMA KPUCTAITIINYECKOMN
PEIIeTKU.

3.2 | ®U3UKO-XUMUYECKUE VYcranaBnuBarth 1. Tect «Ocobennoctu OK 01
CBOMCTBa 3aBUCUMOCTH (PH3HKO- XUMHUYECKHUX CBOMCTB OK 02
HEOPraHMYeCKuX XMMUYECKUX CBOMCTB OKCHJIOB, KHCJIOT,

BELIECTB HEOPTraHMYECKUX BEIIECTB | OCHOBaHMMU, aM(OTEPHBIX
OT CTPOEHUS aTOMOB U THJIPOKCUOB U COJEii».
MOJIEKYJI, @ TAKXK€e TUIa 2. 3aiaHus Ha COCTaBIICHUE
KPHUCTaNINYECKOM YpaBHEHUH XUMUYECKUX
peLeTKu peakuil ¢ yyacTueM

HPOCTBIX U CIOXKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU U aM()OTEPHBIX
THIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX
CBOWCTBA U CLIOCOOBI
MOJIyYEHHUSI.

3. IlpakTuko-
OpUEHTUPOBAHHbBIE
TEOPETUYECKHE 3a1aHus Ha
CBOICTBA U MOJIy4YEHUE
HEOPraHMUYECKHUX BEIIECTB.

3.3 | [IpousBoacTBo O6ocHoBbIBaTh 3HaueHue | [Ipaktuko- OK 01
HEOPraHUYECKUX U IIPUMEHEHUE opueHTHUpoBaHHbIe 3a1anus | OK 02
BElIeCTB. 3HAUEHHUE U | HEOPraHUYECKUX BEUIECTB | IO COCTABIECHUIO
pUMEHEeHHEe BOBITY 1 | BOBITOBOW U XUMHUYECKHUX PEaKIUH ¢
Ha MPOU3BOJCTBE IIPOU3BOJICTBEHHON y4acTHEM HEOpPraHU4ecKux

JESATEIILHOCTH YEJI0BEKA BEIIECTB, UCIIOJIb3YEMBIX
X QU3UKO-XUMUYECKUMH | JUISl UXUACHTU(DUKAIIMY U
CBOICTBaMH MIPOMBIIIICHHBIX CLIOCO0O0B
MOJIyYEHUSI.
4 | Pa3nea 4. Ctpoenue u | McciienoBath cTpoeHue u

cBOliCTBA CBOICTBA OPraHUYEeCKHX

OpPraHu4ecKux BeLeCTB

BelleCTB

4.1 | Knaccugukanus, Knaccudunuposatsb 1. 3ananus Ha OK
CTPOEHUE U OpraHN4YeCcKHre COCTaBJICHUE Ha3BaHMI1 01




HOMEHKJIaTypa
OpraHUYECKHUX
BEILECTB

BEILECTBA B
COOTBETCTBUH C UX
CTPOCHHEM

OpraHUYECKUX
COCIMHEHMUI 110
TPUBHUATBLHONUIIN
MEXKIyHAPOAHOU
CUCTEMAaTUYECKOM
HOMEHKJIAType.

2. 3ajaHus Ha
COCTaBJICHUETIOJIHBIX
U COKpAIICHHBIX
CTPYKTYPHBIX (OPMYIT
OpPraHUYECKUX
BEIIECTB OTACIbHBIX
KJIACCOB.

3. 3agaun Ha
ompezeneHue
poCTeHIIEn
(hopmybl
OpraHNu4eCcCKOu
MOJIEKYJIbI, HCXOIS U3
3JIEMEHTHOTO COCTaBa
(B %).

4.2

CBoiicTBa
OPraHUYeCKHUX
COEeIMHEHUN

YcraHaBiauBaTh
3aBUCUMOCTD (PU3UKO-
XHMHYECKHX CBOHCTB
OPraHUYeCKHUX BEIIECTB
OT CTPOCHUS MOJIEKYJI

1. 3aganus Ha
COCTaBJICHHE

ypaBHEHUH

XUMHYECKUX peaKui

C yyacTuem
OpTraHUYECKUX

BEIICCTB Ha

OCHOBAHHH UX

COCTaBa M CTPOCHHUS.

2. 3agaHus Ha
COCTABJICHUE YPAaBHEHUI
XUMHUYECKUX PEaKLUi,
WUTIOCTPUPYIOIINAX
XHUMUYECKHE CBOMCTBA C
Y4€TOMMEXaHU3MOB
MPOTEKAHUS JTAHHBIX
peaKInii ¥ TeHETUYECKOU
CBSI3U OPTraHUYECKUX
BEIIIECTB PA3HBIXKIIACCOB.
3. PacucTHEIC

3aJIa4H 10

YpaBHEHUSIM

peaxkuuii ¢

y4acTHEM
OpTraHUYECKUX

BCIIECTB.

OK
01
OK
02

4.3

Opranunueckue
BEILIECTBA B
KU3ZHEJEATEIBHOCTH
YesioBeKa.

OO00CHOBBIBATH 3HAYEHNE
UIIPUMEHCHHE
OpPraHUYECKUXBEIIECTB B
OBITOBOM U

IIpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
110 COCTaBIICHUIO
XUMHYECKUX PEAKIUH ¢

OK
01
OK
02




[IpousBoACTBO U

MPOU3BOACTBEHHOMN

y4acTHEM OpPraHUYEeCKUX

MIPUMEHEHUE JIeSITEIILHOCTH YeJIOBEKa BEIIECTB, UCIOJIb3YEMbIX
OpraHUYeCKUX UX(PU3UKO-XUMHUYECKUMHU | JIUIA UXUJIECHTU(UKAIIUN B
BCIICCTB B CBOICTBaMH OBITY U IPOMBIIIJICHHOCTH.
MIPOMBIIICHHOCTH
Paznen 5.

Kunernueckue n
HccaenoBath
TepMOAMHAMHUYECKHE
S. pPaBHOBecHEe U CKOPOCTh
3aKOHOMEPHOCTH .
XHMHUYECKHX peakuuid
NMPOTEeKAHUA
XHMHYECKHX peaKkuuid

5.1 | Ckopocth Uccnenosarts Biusiaue ITpakTuko- OK
XUMHAYECKUX KOHIIEHTpALIKI OPUMECHTHPOBAHHBIC 01
peakIui, pearupyromux BeuecTB TEOPETUYECKME 3a/laHusd HA | OK
XUMHUYECKOE U TEMIIEPATYyphI HA ananus GakTopos, 02
paBHOBECHEC CKOPOCTh XUMHYCCKHUX BJIMAIONINX HA U3SMCHCHUC

peaxiuit CKOpPOCTH XUMHUYECKOU
peaKIuu.
6. | Pa3nen 6. HUccaenoBaTh
PacTBOpbI JAHCIEPCHbIECUCTEMBbI

6.1 | JucnepcHbie Pa3znnuath ucTUHHBIC 1. 3agaun Ha OK
CHCTEMBI B PacTBOpPHI, KOJUIOUIHBIC MIPUTOTOBJICHUE 01
(dakTopbl UX pacTBOpPHI U pacTBOpPOB. OK
YCTOWUYMBOCTHU rpydoaucnepcHbie 2. IIpakTuko- 02

CHCTEMBIHA OCHOBE OpUEHTHUPOBAHHBIC
XHUMHUYECKOr0 pacyeTHbIE 3a/IaHUsI Ha
JKCTIEPUMEHTA JTUCTIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIE B OBITOBOMA
Y MPOU3BOJCTBEHHOM
JeSITeIbHOCTH YelIOBEKa.
OunenuBaTh
Paznen 7. Xumusa B MOCJIEeACTBHS OBITOBOM
OBbITY U U MPOU3BOICTBEHHOM

7. NPOU3BOJACTBEHHOM AEATEIbHOCTH 3amura Keiica
JesITeJbHOCTH yeJI0BeKa CIO3NIuii
YeJI0BEKa 3KO0JIOTHYECKOI

0€e30ImacHOCTH

7.1 | Xumus B ObITY U OnuenuBath Keiic (c yuerom OK
MPOU3BOACTBEHHOMN TOCJIEICTBHS OBITOBOM Oymymein 01
JIeSITeIIbHOCTHU Y MIPOU3BOJCTBEHHON npodeccroHanbHOM OK
YyeJioBeKa JEeITEIBHOCTU JESATEITLHOCTH). 02

YeJIOBEKa CIIO3ULIMI Bo3MoxHBIE TEMBI OK
DKOJIOTHYECKOM KEHCOB: 04
0e30IMacHOCTH 1. IToTenneuue OK

KJIuMaTa u

07

BBEICBOOOXKICHUE

ra30BbIX THIPATOB CO

JIHA OKeaHa.

2. bynymue

MaTepuraibl I
CTPOUTEIILCTBA U




W3TOTOBJICHUS

OJICK/IBI.

3. HoBsie maTepuansl A
COJIHEYHBIX OaTapeii.

4. JlexapcTBa Ha

OCHOBE PaCTUTEIbHBIX

IpenapaTos.
YuebHo-
Pasnea 8. .
HNuTepnpernpoBarhb Hceae10BaTe IbCKU
HccnenoBanue u
. XHMHYeCcKHe MPoLecchl NPOEKT (C yueTom
8. | xumMmnueckuii ana;Iu3 o
U sIBJICHHS B oynyuuei
00beKTOB .
TexHoc(pepe npo¢ecCHOHATLHOU
TexHochepbl
JIesITeJIbHOCTH)

8.1 | Xumuueckuil anamus N3yunTh XUMHUYECKHN [IpakTuxo- OK
npo0 MaTepuanoB COCTaB U CBOWCTBA OPHEHTUPOBAHHBIE 01
CTPOUTENIbHO- MaTepUajoB 3a/laHus 10 aHAIU3Y OK
pecTaBpaLMOHHOM CTPOUTENBHO- (bu3nYecKux u 02
JESITEIIbBHOCTH U pecTaBpalluOHHON XUMHAYECKHX CBOHCTBA OK
nu3aitHa NesITebHOCTH U MaTepUaoB CTPOUTENLHO- | ()7

Iu3aiiHa pecTaBpalliOHHON

NesITeIbHOCTH U Tn3aiiHa,
a TaK)Ke BO3MOXKHbBIE UX
U3MEHEHHUS TI0]
BO3JICHCTBUEM YCIIOBUH, B
KOTOPBIX (YHKLIHOHUPYET
u3jenue.




