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1. INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS YYEBHOI'O ITPE/JIMETA (6a308Bbl1ii ypoBeHb) (B coorBercTBUM ¢ DI'OC
cpeaHero ooumero o0pa3oBaHus U CPeAHEro NpodecCHOHAILHOr0 00pa3oBaHusd):

Kox n HaumeHnoBanmne
¢dopmupyeMbIX KOMIIETEH NI

IlnanupyeMble pe3yJbTaThbl 0CBOCHHS

Oomue

I_II/ICIII/IH.]'II/IHaprIe

OK 01. Beibupatb crioco0bl penieHus
3aa4 mpodeccruoHanbHoM
JeATEIILHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTAThl J0JLKHBI OTPAXKATH B
YaCTH:
TPY/AOBOI0 BOCIIUTAHMA:

TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH
MacTepcTBa, TPYI0JII00ue;

TOTOBHOCTH K  aKTUBHOM  JIEITEIBLHOCTH
TEXHOJIOTUYECKOM Hu COIMaJIbHOM
HaIpaBJIEHHOCTH, CTIOCOOHOCTh HHUITUUPOBATD,
IJIAHUPOBATh U CAMOCTOSITENILHO BBIMOJIHSATH
TaKYIO JIESITEIbHOCTD;

— HWHTepec K Pa3IUYHBIM chepam
npodeCCUOHATLHOMN 1eATEIbHOCTH.

MeranpeameTHbie pe3yJbTaThl AOJIKHBI

0TPAaXKAaTh:

OBJlajleHHe  YHMBEpPCAJIbHBIMH  Y4eOHBIMHU

MO3HABATEJIbLHBIMU el CTBUSMM:

a) 0a30Bble JornYecKue AeiicTBHS:

—  CaMOCTOSITENIEHO (dhopMynupoBarthb u

aKTyaJIM3UPOBATH MTPOOJIEMY, pacCCMAaTPUBATh €€
BCECTOPOHHE;

yYCTaHABJIMBATh CYIICCTBCHHBIN MPHU3HAK WM
OCHOBAaHUS JIJIsl CPaBHEHUS, KIACCUPUKAUU H
0000111eHN;

ONpeneNsTh IeIH JCATEIbHOCTH, 3a]aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHKCHHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B
paccMaTpUBaEMbIX SIBICHHSIX;

JucuunjinHapHbie pe3yJabTaThl
OTPAKATH:

IIP6 01. chopmMHpOBaHHOCTH MpPEACTABICHHM: O
XMMHYECKOW COCTaBISAIONIEN €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POIM XUMHUH B MO3HAHUU SIBICHUIA
MPUPOJIBI, B GOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPaMOTHOCTH,
HEOOXOAMMOM NIJIsl PEIICHHS MPAKTUYCCKUX 3a7a4d U
HKOJIOTUYECKHA OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3I0POBBIO U IPUPOIHOM CpEJIE;

ITP6 02. BIaseHHEe CUCTEMOM XHMHYECKHUX 3HAHHH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHSTHS
(XMMUYECKUIl ~ DIEMEHT,  aToM,  O3JIEKTPOHHAas
oboyiouka aToMma, s-, p-, d-3JCKTpPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIeKya, BaJICHTHOCTb,
ANEKTPOOTPHUIATEIIBHOCTD,  CTENEHb  OKHUCJICHUS,
XUMHYECKass CBSI3b, MOJb, MOJSpHAas Macca,
MOJISIPHBIN o0beM, YIJIEPOIHBIN CKEJIEeT,
byHKIIMOHAMbHAS TpyNna, pagukal, HW30Mepus,
U30MEphI, TOMOJIOTMUECKHH  psAll, TOMOJOTH,
YIIEBOAOPOABI, KHUCIOPOA- M  a30TCOJEpIKallue
COCTMHCHMS, OWOJIOTMYECKH aKTHUBHBIC BEIIECTBA
(yrmeBompl, >KUpBI, O€IKH), MOHOMEp, MOIUMED,

JOJIKHEI

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKAs pEIIETKa, THIIbI
XUMHYECKHUX peakuuii (OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC, JK30-U  JHJIOTEPMHUUYECKHUE,

peaKkuuu MOHHOTO OOMEHa), pacTBOP, IEKTPOIIHTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTHYECKAsl TUCCOLMALINS,
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BHOCHUTD KOPPCKTHUBBI B ACATCIIBbHOCTD,
OLICHUBAaTb COOTBETCTBUEC PE3YJLTATOB ILICIIAM,
OLOCHUBATL PUCKHU MOCECTBHUI I€ITEILHOCTH.

0) 0a3oBbIe UCCJIEN0BATEIbCKUE NeHCTBUS:

BIIAJICTh HaBBIKaMU y4eOHo-
UCCJIEN0BATEIbCKOU u IIPOECKTHOM
JESATEIBHOCTH, HaBBIKaMU paspelieHus
npobiewm;

BBISIBJIATh TMPUYMHHO-CIIEJACTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 33J1auy, BBIABUTATh TUIIOTE3Y
€€ pelleHus, HAXOAUTh apPryMEHThl s
JI0Ka3aTeNbCTBa CBOMX YTBEP)KICHUIL, 3a7aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;
AQHAJM3UPOBATH MOJYYECHHBIE B XOJE pEILICHUs
3aJ]auM Pe3yJIbTaThl, KPUTUUYECKH OLEHUBAThH UX
JIOCTOBEPHOCTH, MTPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

YMETh IEPEHOCUTH 3HAHUS B TO3HABATEIBHYIO U
MPaKTUYECKYIO 00IaCTH KU3HEACATETHHOCTH.

OKHCJIUTEND, BOCCTAaHOBUTEIb, CKOpPOCTh
XUMHUYECKON peakiuu, XUMHYECKOe PpaBHOBECHE),
TEOPUH M 3aKOHBI (TECOpUS XUMUUYECKOTO CTPOCHUS
oprannyeckux BeuniectB A.M. bytnepoa, Teopus
ANEKTPOJIUTUYECKON TUCCOLMAIUH, TIEPHOIUYECKUAN
3akoH J[.. MeHaeneeBa, 3aKOH COXpaHEHUS MACCHhI),
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK XUMHH,
dakTonornyeckue CBEACHHUS O CBOMCTBAaX, COCTaBe,
MOJNydeHUH W Oe30MacHOM  HCIIOJIb30BAHHH
BAKHEUIINX HEOPraHMYECKUX M OpPraHUYEeCKUX
BEIIECTB B OBITY W MPAKTUYECKOW EATETLHOCTH
YEJIOBEKA;

IMP6 03. chopMHPOBAaHHOCTH YMCHHH BBISBIIATH
XapaKTepHbIE MPU3HAKU U B3aUMOCBSA3b M3YyUYECHHBIX
MOHATHM, MPUMEHSATH COOTBETCTBYIOUIME TMOHSITHUSA
MIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUYECKUX
W OPraHMYEeCKHX BEUIECTB M HX MPEBPAIICHUN;
BBISIBJIATh B3aMMOCBSI3b XMMHMUYECKUX 3HAaHUU C
MOHATUSMHA " MPECTaBICHUSIMU JIPYTHX
€CTECTBEHHOHAYYHBIX NPEIMETOB;

I1P6 04. chopMUpOBAaHHOCTH YMEHUN HCTIOIB30BaTh
HaVMEHOBAHMS XUMUYECKUX COETMHEHUI
MEXKJIYHAPOAHOTO  COKO3a  TEOPETUYECKON U
NPUKIAJHOM XUMHM M TpPUBUAIbHBIE HAa3BAHMS
BOKHEUIIINX BEUIECTB (3THICH, alleTUJICH, TJIULIEPHUH,
denon, Gpopmanbaerui, yKCycHasi KUCIOTa, TIHUIHH,
YrapHbIM ra3, yIJIEKUCIIBIA ra3, aMMHaK, ranieHas
W3BECTh, HEramieHass H3BECTb, NUThEBas COAa U
JIPYTHX), COCTaBIATH (OPMYIIBI HEOPTAHUICCKUX H
OpPraHWYEeCKHUX BEILECTB, YPAaBHEHHUS] XHMHYECKUX
peakiuii, OOBACHITH WX CMBICI;, TOATBEPKIAThH
XapaKTepHble XMMHYECKHE CBOMCTBA  BEIECTB
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COOTBETCTBYIOIIUMHU JKCHEPUMEHTAMU W 3alACAMH
YPAaBHEHUN XUMHUUYECKUX PEAKLIUN;

I1Po 0S. c(OpMHUPOBAHHOCTh yMeHUui
YCTaHABJINBATh  INPUHAMIEKHOCTD  M3YYECHHBIX
HEOPraHWYECKMX M OpPraHMYeCKUX BEIIECTB K
ONpECIICHHBIM KJaccaM M TpyNIaM COEIUHEHM,
XapaKTepU30BaTh UX COCTAB M BAKHEUIINE CBOWCTBA;

OIIPEAEIATh BUJIBI XUMHYECKHUX cBsI3eH
(xoBasIeHTHaH, MOHHAS, MeTaJTndecKas,
BOJIOPOJHAs), THUIBl KPHUCTAJUNIMYECKUX PEHIETOK

BEIIECTB; KIACCU(PUIIMPOBATH XUMUIECKHUE PEAKIINH;
IIP6 07. chopmupoBaHHOCTH yYMEHMI MPOBOAMTH
pacyeThl 0 XUMHUYECKUM (HOpMysiaM U ypaBHEHUSIM
XUMHUYECKUX  peakuuh ¢ MCIIOJIb30BaHUEM
(Gu3NYECKUX BEINYUH, XapaKTEPU3YIOLIUX BEIIECTBA
C KOJMYECTBEHHOW CTOpPOHBI: Macchl, o00beMma
(HOpMasibHBIE ~ yCIIOBUSI)  ra3oB,  KOJM4YECTBa
BELIECTBA; HCIIOJIb30BATh CUCTEMHBIE XUMHUYECKHE
3HaHUS JUIsl TIPUHATUS DPELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMU U
UX IPUMEHEHUEM.

OK 02. Mcnonp30BaTh COBPEMEHHBIE
CpeJICTBa IIOUCKa, aHaIM3a U
UHTEpHpeTanuu HHGOpMaIuu u
MH(POPMALMOHHBIE TEXHOJIOTHH IS
BBINOJIHEHUS 3a/1a4

PO EeCCUOHATBHON IeATETLHOCTH

JIM4HOCTHBIE Pe3yabTaThl J0JKHBI OTPAXKATH B
YaCTH:
LHEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH U OOILIECTBEHHOW NPAKTUKH,
OCHOBAaHHOTO Ha aore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B
MOJIUKYJIBTYPHOM MHPE;
COBEpLICHCTBOBAHUE
YUTATEJIIbCKOM  KYJIBTYphI

SI3BIKOBOM "
Kak  CpeJCTBa

JucuunjiMmHapHble (MpeaIMeTHbIe) pPe3yJbTAThl U
JAOJIKHBI OTPAXKATh:
IIP6 06. BiageHEe OCHOBHBIMUA METOIAMH HAYYHOTO

IIO3HaHUA BCIIIECCTB n XUMHUYCCKUX SIBJICHUU
(mabmronenue, HU3MepeHue, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);

IIP6 07. chopmMupoOBaHHOCTH yYMEHMI MPOBOAMTH
pacyeThl 0 XMMUYECKUM (hOopMysiaM U ypaBHEHHSIM
XUMHUYECKUX  peakuuh ¢ MCIIOJIb30BaHUEM
(bu3NYECKUX BEINYUH, XapaKTEPU3YIOLIUX BEIIECTBA
C KOJMYECTBEHHOW CTOpPOHBI: Macchl, o00beMma
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B3aMMOJICHCTBUSL MEXIYy JIIOJbMHU U TO3HAHUSA
Mupa.

MeTanpeamMeTHble pe3yJabTaThl AOJIKHBI
0TPaXKaTh:
OBjaieHHe  YHHUBEPCAJIbHBIMH  y4eOHBIMU

NMO3HABATEJIbLHBIMU 1€l CTBUSMM:
B) pa6ora ¢ uHopmanueii:

BJIaJICTh HABBIKAMH TTOJTyYEHUS HHPOPMAILINHY 13
UCTOYHUKOB pPa3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBIIATh TIOWCK, aHaJIN3,
CHCTEMaTH3alIHIO u MHTEPIPETAIHIO
uHpopManui pazIUYHBIX BHIOB H  (HopM
NPECTaBICHHUS;

CO3/1aBaTh TEKCThl B Pa3IMUYHBIX (popmartax c
y4eTOM Ha3Ha4YeHUs MH(pOpManuu U LeNeBON
ayIUTOpUHU, BBIOMpas ONTUMANbHYIO (opMy
IPE/ICTaBICHNS M BU3yaIH3aLlUH;

OLICHUBATh  JOCTOBEPHOCTh, JIETUTHMHOCTb
UHPOpPMALIUU, €€ COOTBETCTBHUE MPABOBBIM H
MOPAJIbHO-3THYECKUM HOpPMaM;

BJIJICTh HABBIKAMH PACHO3HABAHUS W 3aIUTHI
uHpOpMaLnH, MH(POPMALMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

(HOpMalibHBIE ~ yCIIOBUSI)  ra3oB,  KOJM4YECTBa
BEIIIECTBA; HCIOJIb30BATh CHUCTEMHbIE XMMUYECKHE
3HaHUS JUIsl TIPUHSATUS DPELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHHUEM;

I1P6 08. chopmMrpoBaHHOCTH YMEHH MIIAHUPOBATH U
BBITIOJIHATH XUMHYECKUN AKCIIEPUMEHT
(mpeBpalleHus ~ OPraHUYECKHUX  BELIECTB  INpHU
HarpeBaHuy, MOJTY4YEHHE ITHIIEHA U HU3YUYEHHE €ro
CBOWCTB, KayeCTBEHHbIC PEAKIMU Ha ajbJErH[bl,
KpaxMmaJl, YKCyCHYIO KHCIIOTY; A€HaTypalus OelIKOB
OpY HAarpeBaHWHU, IIBETHbIE pPEAKIMU OEIKOB;
IPOBOAMTH PEaKLMU MOHHOTO OOMEHa, OMpENesTh
Cpely BOJHBIX PAacTBOPOB, KAYECTBEHHBIE PEAKIIUU
Ha cynbdar-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS; pelaTh 3KCIEePUMEHTaJIbHbIE
3amaun no temam "Mertamisl" u "Hemeramns") B
COOTBETCTBUU C IPAaBUJIAMU TEXHUKU 0€30IacCHOCTU
npyu OOpamieHWH C BEMIECTBAMHU W JIAOOPATOPHBIM

000pyI0BaHHEM; IPEICTaBISATh pe3yIbTaThI
XMMHYECKOTO OKCIePHUMEHTa B (opMe 3alucu
ypaBHEHUH  COOTBETCTBYIOIIMX  peakuuit  u
(GopMyTUpOBaTH  BBIBOJBI HA  OCHOBE  ATHX
pe3yIbTaToB;

I1P6 09. c(OPMHPOBAHHOCTH YMEHUS
aHAIN3UPOBATh XUMHYECKYIO uH(OpMAIIHIO,

MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoi nHbopMaluu, cetb IHTEpHET U Apyrue).

OK 04. O¢ddexruBHO
B3aUMO/ICHCTBOBATH M PadOTATh B
KOJIJICKTHBE U KOMaH/Ie

JINYHOCTHBIE Pe3yJabTaThbl JOJKHBI OTPAKATh B
YacTu:
IpaKaAaHCKOI'0 BOCIIUTAHMUA:

JucuuMmiIMHapHble (peIMeTHbIe) pe3yJbTaThbl U
JNOJIKHbI OTPAKATH:

I1P6 08. chopmMupoBaHHOCTH YMEHMI TUTAHUPOBATH U
BBITIOJHSATh XMMHYECKHH 9KCIIEPUMEHT
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TOTOBHOCTh BECTH COBMECTHYIO JICATEILHOCTh B
HHTEpecax rpakIaHCKOro O0IIecTBa;

YMEHHE B3aUMOJICHCTBOBATh C COLHATBHBIMHU
I/IHCTI/ITyTaMI/I B COOTBCTCTBUU C UX (I)yHKI_[I/IHMI/I
Y Ha3HAYECHHEM.

MeranpeamMeTHbie pe3yJbTaThl TOJIKHBI
0TPaKaTh:
OBnajeHue YHHBepPCaJbHBIMU

KOMMYHUKATHBHBIMU JefiCTBUSIMM:
0) COBMeCTHAas 1eATeJIbHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA
KOMaHJTHOW ¥ MHANBUIYAJIbHON PabOTHI,
MIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAHMHUPOBATH JACHCTBUS
M0 €€ JOCTH)KEHHIO: COCTaBJIATh  IUIaH
JICMCTBUM, pacHpeAciarh PO C  Y4ETOM
MHEHUI YYaCTHHKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOM pPabOTHI.

OBjajieHHe YHHMBEPCAJbHBIMH PeryJsiTUBHbIMU
AefCTBUAMU:
I) IPUHATHE ce0sl U APYTUX JIIOJdei:

OPUHUMATh MOTHBBI M apryMEHThI JIPYTHX
moaen npu aHaJn3e pe3yNbTaToB
JESITEIbHOCTH,

MIPU3HABaTh CBOE MPABO U MPABO APYTHUX JIFOICH
Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh TIOHMMAaTh MHpP C
TTO3UIIMH JIPYTOTO YEJIOBEKa.

(mpeBpallieHnss ~ OpPraHWYECKUX  BEHIECTB  TMpHU
HarpeBaHuM, MOJY4YCHHE STHIIEHA M HU3Y4YEHHE €ro
CBOMCTB, KAaueCTBEHHBIC PEAKIMW Ha albJeTHJbI,
Kpaxmall, YKCYCHYIO KUCJIOTY; JeHaTypanus OelKoB
MpU HarpeBaHWH, IIBETHBIE pPEAKIUU OEJIKOB;
MPOBOAMTH PEAKIMU MOHHOTO OOMEHa, OMpPEeNeNsTh
Cpely BOJHBIX PacTBOPOB, KaUYE€CTBEHHBIC PEAKIIMU
Ha cynbdar-, kKapOoOHAT- M XIJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS; peIIaTh HKCIEPUMEHTAIbHbIE
3amauyn o TemaMm "Metamel" u "Hemeramnsl") B
COOTBETCTBUU C MPABUIAMH TEXHUKH OE30MMaCHOCTH
npu OoOpalleHHH C BEIIECTBAMHU U JIa0OpATOPHBIM
000pyI0BaHUEM; MPEACTaBIATh pe3yIbTaThI

XMUMHUYECKOr0 JKCIEepUMEHTa B (QopMe 3ammcu
YPaBHEHUH  COOTBETCTBYIOIIHMX  peakuuii |
dopMynIMpoBaTh  BBIBOJBl HAa  OCHOBE  AITHUX
pe3yJbTaToB.

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpYKaroIle Cpeabl,
pecypcocOepekeHHI0, MPUMEHSTh
3HaHUs 00 U3MEHEHUH KIINMarTa,

JInyHOCTHBIE pe3yJIbTaThl A0KHbI 0TPAaKaTh B
YacTu:
IKOJIOTNYE€CKOr0 BOCTIMTAHMSA:

JAucuuniauHapHbie (NMpeaMeTHbIE) Pe3yJbTAThl U
AOJIKHBI OTPAXKATh:

IIP6 01. chopmupoBaHHOCTH NPEACTABICHHUHA: O
XMMHUYECKON COCTABJISIIOIIEN €CTECTBEHHOHAYYHOU
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IIPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJCTBA, 3P PEKTUBHO
JICICTBOBATH B YPE3BBIUANHBIX
CUTYyaIHSIX

c(hOpMHUPOBAHHOCTH IKOJIOTUYECKOH KyIbTYPHI,
IMOHUMAaHHE BIVSTHHS COITMATLHO-
SKOHOMHMYECKHX IIPOIIECCOB HA COCTOSHUE
MPUPOJAHON M COIMATIBLHOM Cpelbl, OCO3HAHUE
r100aJIbHOTO xXapaxkrepa DKOJIOTHYCCKUX
mpo0Jem;

MJIJAHUPOBAHUE MU OCYIIECTBJICHUE JCHCTBHI B
OKPYXAaIOIIEH Cpelle Ha OCHOBE 3HAHUS LieJIeU
YCTOMYMBOTO pa3BUTHUS YETIOBEUECTBA;
AKTUBHOE HENPUATUE ACHCTBHUM, MPUHOCIIIUX
BpeJl OKPYXKaIOLLEH Cpeae;

YMEHHE TMPOTHO3UPOBATh HEOIArONMPUATHEIC
9KOJIOTHYECKHE MOCIEICTBUSA
MPEANPUHAMAEMBIX JTEUCTBUH, NIPEJOTBPAILATH
HX.

MeranpeameTHble pe3yJbTaThl HOJIKHBI
0TPakKaTh:
OBiageHne  yHUBepCAJbHBIMH  Y4eOHBIMH

M03HABATEJIbHBIMH AeiiCTBUSIMU:
B) padoTta ¢ nHgopmManmeii:

HCIIOJIB30BAaTh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX u
KOMMYHUKAIITUOHHBIX TEXHOJOTUi B peICHUN

KOTHUTUBHBIX, KOMMYHUKATUBHBIX u
OpraHM3aIlMOHHBIX 337ad C COOIOJCHUEM
TpeOoBaHuUil 3PrOHOMMKH, TEXHUKH

0€30IacHOCTH, TUTHEHBI, PECYpPCOCOECPEIKEHUS,
MPAaBOBBIX W OTHYECKHX  HOPM, HOPM
nH(}OpMaITMOHHOM 0€30MTaCHOCTH.

KapTUHBl MUPA, POJIM XUMHUHM B MO3HAHUU SIBJICHUU
OpUPObI, B POPMHUPOBAHUY MBIIIJICHUS U KYJIbTYPBhI
JUYHOCTH, €€ (QYHKIHMOHATBHOW TPaMOTHOCTH,
HEOO0XOMMOMN Il pelIeHns] NPAaKTUYEeCKUX 3a/1ad U
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY
3JI0POBBIO U PUPOAHOIL cpenie;

IMP6 10. chopMupoOBaHHOCTH YMEHHIA COOIIOAATH
npaBuia HKOJIOTHUECKHU 11eJ1ec000pa3HOro
MOBE/CHNS B OBITY M TPYJIOBOM IEATENBHOCTH B
LEJIIX COXPAHEHUs CBOETO 3/10POBbsI U OKpY KaroIIen
NPUPOIHOM  Ccpenbl;  Y4YUTBIBaTh  OIACHOCTH
BO3/ICHUCTBUS Ha >KUBbIE OPraHU3Mbl ONpPEACICHHBIX
BELIECTB, MOHUMAsl CMBICIT IOKAa3aTessl NMpeaeabHOM
JIOITyCTUMON KOHLIEHTPALUH.




2. TEMATHYECKHUM IIJIAH U1 COJEP)KAHUE YUEBHOI'O ITPEJIMETA

Buj y4eOHoii nessTeqibHOCTH (AK. 4.)
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Cemecmp 1 32
Paznes 1. Teopernueckue 0CHOBbI XUMUM 6 10 16
Tema 1.1. ) 2
OCHOBHBIE XMMHYECKUE TTOHITHUS ¥ 3aKOHBI, CTPOEHNE ATOMOB XUMHUYECKHX JIEMEHTOB
Conep:xxanue 2
XuUMUYecKul 3N1eMeHT. ATOM. S1Ipo aToma, U30TOMbI. DIEKTPOHHAS 000104YKa. DHEPreTHUECKHE 2

YPOBHHU, MIOAYPOBHHU. ATOMHBIE OpOHUTANH, S-, p-, d- 3eMeHTBI. OCOOCHHOCTH pacipeIeICHHS
3JIEKTPOHOB 10 OPOUTAIISIM B aTOMaX 3JI€MEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS
KoH(puryparus atoMoB. OCHOBHBIE XUMUUYECKHE 3aKOHBI

[IpakTuueckas padora Nel. «OcHOBHBIE KOTMUYECTBEHHBIEC 3aKOHBI B XUMUU M PACUETHI 110
YPAaBHEHUSAM XUMHYECKUX PEAKIIUID.

OTtHocuTeNbHBIC aTOMHAS U MOJIEKYJIIpHas Macchl. MossipHas macca. KonmdecTBo BeliecTsa.
Maccoast nosst BeniecTBa. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCUTENIbHAS TUIOTHOCTh
ra3oB. PacueTsl 110 ypaBHEHUSIM XUMHUYECKUX PEAKIIMN C UCIIOIB30BAaHUEM MacCOBOM JI0JIU
BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA




Tema 1.2.
[lepuonnueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux 3iemeHToB 1. . Menneneesa, ux
CBSI3b C COBPEMEHHOM TEOPUEHN CTPOEHUSI AaTOMOB

Conep:xxanue

[lepuoanueckas cucrema xuMuueckux 3neMeHToB [I.M. MenaeneeBa. CBsA3b NEPUOAMUECKOTO 3aKOHA
u Ileproauyeckoi CUCTEMBI XMMUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHUYECKHX SJIEMEHTOB, 00pa3yeMbIX HMH TPOCTHIX H
CJIOKHBIX BEUIECTB M0 rpymnaM U nepuojaam lleproauyeckoit cucreMbl. 3HaU€HHE TIEPUOIAYECKOTO
3aKOHa M CUCTEMbl XUMHUYECKUX sneMeHToB [[.M. MenneneeBa B pa3BUTUHU HAyKHU. Y CTAHOBJIEHUE
CBSI3U MEXJy CTPOCHHUEM aTOMOB XMMHUYECKUX SJIEMEHTOB M MEPUOAUYECKUM MU3MEHEHHUEM CBOMCTB
XUMHYECKHX JIEMEHTOB U UX COEIMHEHHI B COOTBETCTBHH C MOJI0KEHNEM [leproanuecKkoil CHCTEMBI.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN HA XapaKTEPU3aALUI0 XUMHUYECKUX
9JIEMEHTOB «MeTajuindecKkye / HEMeTaUTHYECKHIE CBOMCTBA XMMHUUECKHUX DJIEMEHTOB B COOTBETCTBUM
C MX DJIEKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM B MEPUOJUYECKON CHCTEME XUMUYECKHUX 3JIEMEHTOB
J.1. MennaeneeBa»

[Ipaktuyeckas padora Ne2. «M3ydyeHue nepHoOAMYECKHX 3aKOHOMEPHOCTEH M MX B3aHMMOCBSI3U CO
CTPOEHUEM aTOMOBY.

Tema 1.3.
CrpoeHue BeniecTBa
U IPUPOJa XUMUYECKOH cBsI3u. MHOrooOpa3ue BelecTB

Conepxanue

Crpoenue BemiecTBa. XUMUYECKast CBsI3b. BUIIbI XUMHUECKOW CBsI3U (KOBaJIEHTHAs HEMOJISIpHAS U
noJisipHasi, MOHHAsI, MeTajindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBAJIEHTHOW XMMHMYECKOH CBSI3U
(oOMeHHBIH U JOHOPHO-aKUENTOPHBIN). Bonoponnas CBSI3b. BaneHntHOCTS.
DneKTpooTprunaTeabHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AHHOHBI

[Ipaxtuyeckas padora Ne3. «CtpoeHue BemecTBa U NpUpoaa XMMUYECKON CBSI3U».

JleMoHCTpanus MoieNiel KpUCTAUIMUECKUX PEIISTOK: HOHHOU (XJIOPHT HATpHsl), aTOMHOM (Tpadut
U aJIMa3), MOJIEKYJISIPHOU (YTJIICKUCIBIN ra3, H0J1), METaJUIMYECKON (HATpHii, MAarHUN, MEJIb).
Pemennie mpakTH4ecKuX 3aJJaHUI Ha COCTABIIEHUE 3JIEKTPOHHO-Tpapuueckux GOpMyIl JIIEMEHTOB
1-4 nepuonoB

Tema 1.4.
Knaccudukanus,
¥ HOMEHKJIaTypa HEOPraHWIECKUX BEIIECTB




Conepxanue

Knaccudukanus HeopraHmdeckux emiecTB. HoMmeHKIaTypa HEOpraHMYECKHX BEIIECTB (OKCHIBI,
TUAPOKCHUBI, KHCIOTHI, coyin). BemiecTtBa MOJEKyJISIpHOrO ¥ HEMOJIEKYJSIPHOTO CTPOCHUS.
ArperaTHble cCOCTOSIHUS BelecTBa. Kpucrananueckue U aMOpQHbIe BELIECTBAa. 3aKOH MOCTOSIHCTBA
cocTaBa BellecTBA. THNBl KPUCTAIJIMUYECKMX pELIETOK (aToMHasi, MOJIEKYyJsIpHas, HOHHafi,
MeTaJuIn4yecKas). 3aBUCMMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAJUINYECKOHN peIETKH
[Ipaktrueckas paborta Ned. «HomeHkmaTypa HEOpraHUUECKHX BEIIECTBY.

Pemenne mpakTuueckux 3aJaHMi MO KiaccH(UKALMU, HOMEHKIAType U XUMHUYECKUM (Qopmyram
HEOPraHUYECKUX BEIIECTB Pa3/IMYHBIX KJIaccoB (yrapHbIi ra3, yriaeKuciblid ra3, aMMHUak, ramieHas
U3BECTh, HETralleHasi U3BECTh, MUThEBAsl COMA U JIPYIMX): Ha3BaHMs BEIIECTB IO MEXIyHApOIHOMH
(MIOITAK) mnm TpuBHaIbHOH HOMEHKIATYpE M COCTaBICHHE (HOPMYIBI XMMHYECKHX BEIIECTB,
oTpeieIeHue MPUHAJIeKHOCTH K Kiaccy. Ilouck nHdopmarum no Ha3zBaHUSAM, UAECHTU(PHUKATOPAM,
CTPYKTYPHBIM opMysiaM. AHAITN3 XUMUYECKONH HHPOPMALINH, TIOTy9aeMON U3 Pa3HBIX HCTOUHUKOB
(cpencTB MaccoBoi HHpOpMaLUK, ceTh IHTEpHET U ApyTrue)

Tema 1.5.
THUIBl XUMHYECKUX PEAKITAN

Conepxanue

Xumnueckas peakius. Knaccupukanus XMMHYECKUX peakUUil B HEOPraHUUECKON U OpraHMYecKon
XMMHUH. 3aKOHBI COXPAaHEHMS MAacChl BEIIECTBA, COXPAaHEHUS W IPEBPAILECHUS DHEPIUMM IIpU
XUMHUYECKHX peakuusax. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE pEaKkUUU (YpaBHEHMsI OKHCIECHMSI-
BOCCTAHOBJICHMsI, CTENEHb OKHUCJICHHSA, OKHCIMTEIb M BOCCTAHOBUTENb, OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU B MPUPOJE, NMPOU3BOACTBEHHBIX IPOLECCAX U JKU3ZHEACATEIBHOCTH
OpPraHU3MOB)

Tema 1.6.
CKOpPOCTh XUMUYECKUX PEAKIMi. XUMHUYECKOE PABHOBECHE

ConepxaHue




CKopocTh peakiiii, €€ 3aBUCUMOCTbh OT Pa3IMYHbIX (PAKTOPOB: MPUPOABI PEATUPYIOLIUX BEILIECTB,
KOHIICHTPALlMU pPEarupyrouIuX BELIECTB, TEMIIEPATypbl M IUIOIIAAU PEAKLMOHHOW ITOBEPXHOCTH.
TemnoBbie 3G (GEeKT XMMUYECKHX PpEaKIUii: dK30- W JHAOTEpMUYecKHe peakuuu. OOpaTUMble
peakuuu. XumMudeckoe paBHoBecre. MaKkTOpbI, BIAMSIONINE HA COCTOSIHUE XUMUYECKOTO PAaBHOBECHUS
(KOHLIEHTpaIMsl PearecHTOB WM MPOAYKTOB peaKlMM, [aBieHHe, Temieparypa). [lpunuun Jle
[Tarense

[IpaxTuyeckas padota Ne5. «BnusHue paznunyHbX (HakTOpPOB Ha CKOPOCTh XUMHUUECKOM PEaKIIUM.
Pemenne mpakTHKO-OPUEHTHUPOBAHHBIX 3a/laHUil Ha aHain3 (AKTOPOB, BIUSIOLUIMX HAa M3MEHEHUE
CKOPOCTH XMMHYECKON peakuMH. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKON PEAKILUH OT MPHUCYTCTBUS
KaTaJau3aTopa Ha IPUMEPE Pa3lIOKEHUs MEPOKCHUAA BOAOPOAA ¢ MOMOINBIO IHOKCHIA MapraHua u
Karajassl. PelieHne NpakTuKO-OpUEHTUPOBAHHBIX 3alaHUK Ha puMeHeHue npunnvna Jle-Illarense
JUIS HaXOJKICHUS HalpaBJICHUS] CMELICHUSI PaBHOBECHUS XMMUYECKOH peakiiy U aHaau3 (akTopoB,
BIIMSIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECHUS

Tema 1.7.
PacTBOpBI, TEOpUS STCKTPOJUTHUECKON AUCCOLMAIIMHI U MOHHBIA OOMEH

Conep:xxanue

PacTtBOpBI. Buasl pacTBOpOB 1O COJIEpKaHUIO PACTBOPEHHOIO BellecTBa. PactBopumocTts. [lonstue
O JIMCIIEPCHBIX cucTeMax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10Jis BEIECTBA B
pactBope. [lonsarue o BomopoaHom mnokaszaresne (pH) pactBopa. DIEKTpOIUTHYECKAS UCCOIHAIIHS.
CunpHbIC U ClIa0ble AIEKTPOJIUTHI, HEAJIEKTPOIUTHL. Peakinu noHHOro oOMeHa

3ajaHus Ha COCTABJIICHME HMOHHBIX pEaKUui. PemeHue mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX
3aJaHHii Ha PacTBOPBI, UCTIOIb3yEMbIE B OBITOBOI U MPOU3BOACTBEHHON JAEATEIBHOCTH YEJIOBEKa

Pa3nes 2. Heoprannueckasi XuMust

10

Tema 2.1.
DU3UKO-XMMHYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB

10

Conep:xxanue

Metamnbl. [Tonoxxenne metaioB B [lepronnyueckoi cucteMe XUMHUYECKUX 31eMeHTOB. OCOOCHHOCTH
CTPOCHHS 3JICKTPOHHBIX 000J0YEK aTOMOB MeTaiuioB. OOmue Qu3nveckrue CBONCTBA METAJUIOB.
CruiaBel METAJUIOB. DJEKTPOXMMHYECKUM PsJ] HANpSHKEHUHM METaioB. XHMMHYECKHE CBOWMCTBA
BOKHEUIIINX METAJJIOB (HATPUH, KU, KalbIUil, MATHUN, ATIOMUHUAN, IIUHK, XPOM, JKeJIe30, ME/Ib) U
ux coenuHeHuid. OO0mme crnocoOsl monyyeHus MetauioB. [IpuMeHeHre MeTaJIJIOB B OBITY 1 TEXHUKE




Hemeramnel. [lonoxxenne HemeramioB B Ilepuoanueckoit cucteme xumudeckux snemeHTos JI.M.
MenzeneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB. DHU3NYECKUE CBOICTBA HEMETAIIOB. AJUIOTPOMUS
HEMETaUIOB (Ha TpUMepe Kuciopona, cepsl, ¢ochopa u yriepoma). XUMHUYECKHE CBOWCTBA U
NPUMEHEHNE BaXKHEUIINX HEMETAJUIOB (TalOreHOB, Cephl, a30Ta, ¢ocdopa, yriepona u KpeMHuUs) u
WX COCIMHEHUN (OKCUIOB, KUCIOPOACOAEPIKAIINX KUCTIOT, BOJOPOAHBIX coenuHennii). [Ipumenenue
BAKHEUIINX HEMETAJIOB U UX COSMHEHUN

XHUMHUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHNYCCKUX BCHICCTB (OKCI/II[OB, THUAPOKCHUIOB,
KHCJIIOT, cone u I[p) I'eneTnueckass CcBs3b HCOPraHNMYCCKUX BCHICCTB, IPHUHAICKAIIUX K
Pa3sIM4HbIM KJIaCcCaM. 3aKOHOMepHOCTI/I B HM3MCHCHHHU CBOICTB MMPOCThIX BEHICCTB, BOJOPOIHBIX
CO@HHHGHHP’I, BBICHINX OKCHUJOB U THAPOKCHUIOB

[IpaxTuyeckas padora Ne6. «DU3MKO-XUMUUECKHE CBOMCTBA HEOPTAHUUYECKUX BEILIECTBY.
CocraBneHne ypaBHEHUM XMMUUYECKAX PEAKLIUHI ¢ YY4aCTHEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAUVIOB MU HEMETAJIOB, OKCHIOB METAJNIOB, HEMETANIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMH M aM(OTEpPHBIX T'MIPOKCUAOB; HEOPraHMYECKHX COJIEH,
XapaKTEepPU3YIOLIUX UX CBOKCTBA.

Pacuértsl Macchl BemecTBa MM 00bEMA Ira30B MO M3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce HWIU
00BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, Pacu€Thl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMM, €CIU OJHO M3 BELIECTB MMeEET IpuMecH. PerieHue npakTHKoO-
OPUEHTUPOBAHHBIX 3a/laHUIl Ha CBOWCTBA, COCTaB, MOJy4YeHHE U 0O€30MacHOE HCIOIb30BAHUE
B KHEHIIMX HEOPraHUYECKUX BELIECTB B OBITY M IPO(ECCHOHAILHON AEATENbHOCTH YEJI0BEKa

Tema 2.2.

W neHTHu(uKanys HeOpraHM4eCKUX BELIECTB 2
ConepxaHue

Pemnienne skcrepuMEHTaJIbHBIX 337ay M0 XMMHUYECKHMM CBOWCTBAM METAJUIOB M HEMETAJJIOB, I10

pacno3HaBaHUIO U MOJYYEHHUIO COEIMHEHUN METAJIJIOB M HEMETAJUIOB (B3aUMOJENCTBHE THAPOKCUAA

QIIOMUHUS C PAcTBOpAMHM KHUCIOT M Iuenodew,). MaeHTudukanus HEOPraHMYECKUX BELIECTB C

UCTIONIb30BaHUEM UX (U3NKO-XUMHUYECKHUX CBOMCTB, XapaKTEpHBIX KadeCTBEHHBIX PEAKIIHU.

KauecTBeHHbIe peakiy Ha cyib(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOHBI METAJJIOB U KATHOH

aMMOHMSI

Kontpoabnas padora 1

CBolicTBa HEOPraHUYECKUX BELIECTB (1Mo pazneny 1-2)

Pa3nes 3. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHUH 4

Tema 3.1.




Knaccudukanusi, crpoeHre 1 HOMEHKJIATYpa OPTraHWYECKHUX BEIIECTB

Conep:xxanue

[IpenMer opraHM4YecKONM XMMHHU: €€ BO3HHKHOBEHHE, PA3BUTHE M 3HAYCHHE B IOJYYCHHH HOBBIX
BEUIECTB M MaTepuanoB. Teopusi CTpoeHHs opraHuueckux coenuHeHuii A.M. Bytneposa, eé
OCHOBHbIEC MOJIOKEHUsS. CTpyKTypHbIe (OpMYJbl OPraHMYECKUX BellecTB. ['omosorusi, uomepus.
XHUMHUUYECKas CBA3b B OPraHUYECKUX COCAVHEHUAX: KPAaTHBIC CBSI3H, G- U T-CBS3U.

[IpencraBnenne o Kkiaccu(UKauM OpraHMYeCKUX BemiecTB. HoMeHKIaTypa OpraHM4ecKux
COeIMHEHUH (cucTemMaTruyeckas) ¥ TPUBHAIbHBIC HAa3BaHUS BAKHEHIIUX INpeICTaBUTENICH KIaccoB
OpPraHMYECKUX BEILECTB

[IpaxTuyeckas padora Ne7. «HomeHKIaTypa OpraHMueCcKIX BEIIECTBY.

O3zHakoMJIeHHE ¢ 00pa3liaMu OPraHUYECKUX BEUIECTB U MaTepualaMy Ha UX OCHOBE, MOJICIIMPOBAaHKE
MOJICKYJl OpPTraHMYeCKHUX BEIIECTB, HAOIIOJCHHWE U OINUCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBpALICHUIO OPraHMYECKHX BEIECTB NMpPU HarpeBaHUU (IUIaBJICHHE, OOYTJIMBaHHE U TOPEHHE).
CocraBieHne MOJTHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTICIBHBIX
KJIACCOB, HCIIOJIb3Ysl MX Ha3BaHUS MO CHCTEMaTHYEeCKOW W TPUBHMAIBLHOW HOMEHKJAType (STHIIEH,
alleTWIeH, IIMIepuH, GeHol, GpopManbIerul, yKCycHas KUCIOTa, IMIUH). PacdeTsl mpocreiimeit
(dbopMyJIbl OpraHu4ecKoi MOJIEKYJIbl, HICXO/IS U3 3JIEMEHTHOT0 cocTaBa (B %)

Cemecmp 2 40
Paznea 4. YrieBoaopoanbl 8
Tema 4.1. 8
Yr1eBo10poibl U UX TPUPOJHBIE UCTOUYHUKH
Copep:xxanue

[IpenenbHble yrieBoAOpOIb! (IKaHBI): COCTAB U CTPOECHUE, TOMOJIOTUYECKUN psiA. MeTaH U 3TaH:
COCTaB, CTpOEHHUE, (U3NYECKHEe M XUMHUYECKUE CBOMCTBa (peaklUMu 3aMelleHHs U TOpEeHHs),
[0JIyY€HHUE U IPUMEHEHHE.

HemnpenenbHbie yrieBoaopoabl (aIKEHbI, alKaJAUeHbI, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOEHWE, TOMOJIOTHUECKHH psl. OTHIEH M MPOMWICH: COCTaB, CTPOCHHE,
dusznyeckue U XMMHYECKHE CBOMCTBA (peakiHMH THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THIpATallly,
OKHCJICHUS U TIOJIMMEPU3AIUH ) TIOTyYeHHE U IPUMEHEHHUE.

Ankanuensl: Oytamguen-1,3 u metunOytamueH-1,3, XUMHYECKOE CTPOEHHME, CBOMCTBa (peakuus
MOJIMMEPU3AIUH ), TIPUMEHEHHE (IJIs1 CHHTE3a MMPUPOTHOTO U CHHTETHYECKOTO KaydyKa U PEe3UHBI).
AJIKUHBI: COCTaB U OCOOGHHOCTU CTPOCHHSI, TOMOJIOTUYECKUH psifl. AUETHIICH: COCTaB, XUMUYECKOe
cTpoeHue, GU3MUYECKHE U XMMHUYECKHE CBOMCTBA (PEaKlMU THUIPUPOBAHMS, TAJIOTCHHUPOBAHMSI,




TUpaTaliy TOpeHus ), MoJy4eHne U NpUMEHEeHNE (MICTOYHHUK BBICOKOTEMIIEPATypHOTO MJIAMEHU IS
CBapKH U pPe3KH METAJIOB)

ApoMatndeckue yrieBogopoabl (apeHsl). BeH301 W Tomyon: cocraB, CTpoeHHUE, (U3NYECKUE W
XMMHUYECKHE CBOWCTBA (PEaKLMU TaJOr€HUPOBaHMS U HUTPOBAHMA), MOJyYeHHE U IMPUMEHEHHE.
TokcuuHOCTh apeHOB (BIMsSHHE OEH30Jla HA OpPraHM3M 4eJoBeKa). ['eHeThueckas CBSI3b MEXIY
YTJIEBOAOPOAAMH, IPUHAUIEKALIMMH K Pa3INYHBIM KJIaCCaM.

[IpupoHBIe ICTOYHUKH YTIIEBOAOPOAOB. [IpupoaHbIii a3 U monmyTHIE HeTsHbIe ra3bl. HedTh u e
npoucxoxaenue. CrocoObl  mepepaOOTKM  HEPTHU: TEeperoHkKa, KpeKUHI (TepMUYECKHUH,
KaTaMTHIeCcKui), mupoiu3. [IpoaykTer nepepaboTku HEPTH, UX MPUMEHEHHE B TPOMBIIUICHHOCTH
U B ObITy. KaMeHHBII yTroJsib ¥ IPOIYKTHI €10 epepadoTKu

Tema 4.2. )
DHU3UKO-XMMHYECKHE CBOMCTBA YIIIEBOOPOJIOB
Copep:xxanue
TpuBuanpHas M MEXIyHapoJHas HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJyuYEHUS
yrieBogopoaoB. llomydenune sTuiieHa M H3ydYE€HHE €ro CBOMCTB. MoenupoBaHHE MOJEKYI M
XUMUYECKUX TPEBPAIICHUI YTJIEBOJAOPOIOB (HAa MpUMEpE 3TaHa, STUJICHA, alleTWICHa W Jp.) U
raJjoreHONnpOU3BOIHBIX
Paznea S. Kucaopomocogepxamue opranuyeckue coeIuHeHust 14
Tema 5.1.
2
Cnuptel. Denou
Conepxanue
[IpenenvHble OHOATOMHBIE CIUPTHI (METAHON W ATAHON): CTPOEHUE, (PU3UYECKHE U XUMHUYECKUE
CBOMCTBa (peakluy C aKTUBHBIMH METaJUIaMH, TajJOT€HOBOJOPOJAMH, TOPEHHE), NMPUMEHEHHE.
Bonopoansie cBsizu Mexay MosieKyJiaMu ciupToB. GU3noIornueckoe JeHCTBUE METAHOIIA U 3TAaHOJIa
Ha OPraHU3M YEJIOBEKA.
MHoroaromHubie CHUPTHl (ITUJIEHTIUKONb WU TJIUIEPUH): CTpOeHHE, (PU3UUECKHEe M XUMUYECKUE
CBOMCTBA (B3aHMO,[IeI>'ICTBHe CO MICJIOYHBIMU MCTAJIJIaMHU, KaUCCTBCHHAA PCAKIIUA HAa MHOTIOAaTOMHBIC
crupThl). Du3noNOrMYecKoe EWCTBHE Ha OpraHW3M uYejoBeka. lIpuMmeHeHue TriaulepuHa W
OTUJICHIJINKOJIA.
®enou. CTpoeHre MOJEKYIbI, (PU3NUECKre U XUMHYECKUE CBOMCTBA (peHosa. TOKCHYHOCTh (heHona,
ero (hU3HOJIOTHYECKOe JICHCTBUE Ha Opranu3M 4enoBeka. [Ipumenenue dheHomna
Tema 5.2.
AJbIeruabl. 4

Kap6oHOBBIE KHCITOTHI.




Crnoxuble 3hupbl

Conep:xxanue

Anpreruapl M KeTOHBI ((hopManbIerui, ameTaiblIeru], AaneToH): CTpOoeHue, (Qu3mueckue u
XMMHUYECKHE CBOMCTBAa (peaklMM OKHUCIEHUS W BOCCTAHOBIICHMS, KaueCTBEHHbIC pEaKIH),
MOJTyYEHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeIbHbIE KapOOHOBBIE KUCIOTHI (MypaBbUHAs U YKCYCHAs! KMCJIOThI): CTPOCHHUE,
¢u3udeckne W XUMHYECKHE CBOWCTBa (OOIIME CBOWCTBA KHCIIOT, PEaKIUs ATepUPHUKAINN),
NoJlyueHUue M IpuMeHeHue. CTeapuHOBass M OJIEMHOBAas KHUCIOTHI KaK IPEICTaBUTENIN BBICIIMX
KapOOHOBBIX KHCIIOT. MBlIa KaK COJIH BBICITUX KapOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBUE.
CrnoxHble >QUpbl Kak MPOM3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MaAponn3 cioxHbIX 3¢upoB. JKupbl.
I'mpponus xupos. [Ipumenenne xupoB. buosornaeckas posp KUPOB

Tema 5.3.
Yrnesoanl

Conep:xxanue

VYrneBoasl: cocTaB, Kiaccu(UKamus yriaeBogoB (MOHO-, OU- W Toiucaxapuisl). [mroko3a —
NPOCTEHIINKA MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJEKYNbl, (U3NYECKUE U XUMHUYECKUE
CBOMCTBA ITIOKO3bI (B3auMoielicTBre ¢ ruapokcuaoM Menu (I1), okuciaenne aMMuadyHbIM pacTBOPOM
okcuaa cepedpa (I), BoccranoBieHHe, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPHUPOJE, TIPUMEHEHUE
TJTFOKO3BI, OMOJIOTHYECKAs POJIb B dKU3HECATCILHOCTH OpraHn3Ma yenoBeka. @orocunTe3. Opykrosa
KaK U30Mep TIIFOKO3bI.

Caxapo3a — TmpeACTaBUTENb JUCAXApUIOB, THAPOJIHM3 Caxapo3bl, HAXOXKICHHE B TMPHUPOJE U
MIPUMEHEHUE.

[Tonucaxapuapl: KpaxManl M IEUIIOJNIO3a Kak NpUpoAHbIe ToiauMepbl. CTpoeHue Kpaxmalia Hu
LEJUTION03bI, (U3MYECKHUE U XUMUYECKUE CBOMCTBA Kpaxmana (THIpOJN3, KaYeCTBEHHAs peaklus C
MOJIOM)

Tema 5.4.
DU3UKO-XMMHYECKHE CBOMCTBA KUCIOPOAOCOAEPKAITUX OPraHUYECKUX COCAMHEHUI

Conepxanue




[Ipaktrueckas padota Ne8. «HomeHKIaTypa KHCIOPOI0COAEPKAIIUX OPTAaHUIECKUX COCTUHEHUID.
TpuBnanpHas M MEXIyHapoAHas HOMEHKJIATypa, XMMHYECKHE CBOMCTBA, CIIOCOOBI IOJIyYEHUs
CIHUPTOB M (PEHOJIOB, KapOOHOBBIX KHUCIOT W 3(UPOB, AIBJACTHAOB U KEeTOHOB. COCTAaBICHHE CXEM
peakuuii (B TOM 4YHClIe N0 HPEUIOKEHHBIM IIETOYKaM MpPEBpallleH), XapaKTepH3YIOLX
XUMHUYECKHE CBOMCTBA KUCIOPOJOCOAEPKAIIUX OPraHUYECKUX COETMHEHUI

[Ipaktuueckass pabora Ne9. «Xumuueckue M (U3MYECKHE CBOMCTBAa KHUCIOPOAOCOIEPIKALIMX
OpPraHUYECKUX COCIUHEHUSI.

[IpoBenenue, HaOdIOAEHUE U ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIHPTOB,
KayeCTBEHHbIE PEaKIMHU OJHOATOMHBIX CHHUPTOB (OKucieHue »sTaHona okcuaom wmenu (ID)),
MHOTOAaTOMHBIX CIUPTOB (B3aMMOAEHCTBHE IiuuepuHa ¢ ruapokcuaom menu (II)), ampaerunos
(okucIeHne aMMHadHbIM pacTBOpoM okcuaa cepedpa(l) u rugpoxkcunom menu (1), B3aumoneiictsue
Kpaxmajia ¢ H0JI0M), U3y4eHHE CBOMCTB pacTBOPA YKCYCHON KUCIIOTHI

Pa3znes 6. A3oTconeprkaniue oprannyeckre coeJuHeHUus

Tema 6.1.
AMUHEL.
AMHHOKHCIIOTHI.
benkn

Conepxanue

AMMHBI: METWJIIAMHH — MPOCTEHIINIA NpPEeICTaBUTEh aMHUHOB: COCTaB, XHMHUYECKOE CTPOECHHE,
¢uznyecKrue 1 XUMUYECKHE CBOMCTBA, HAXOKICHUE B IPUPOJIE.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHrudeckue coequHeHus. PU3ndecKue U XUMUYECKUEe CBONCTBA
aMUHOKHCIIOT (Ha IpUMepe MIMIMHA). buonornyeckoe 3HaueHne aMMHOKUCIOT. [lenTubl.

benku kak mpupoanele moiumepbl. [lepBuyHas, BTOpHUYHAs U TPETUYHAS CTPYKTypa OECIIKOB.
XUMHYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, AEHATYpallKs, KAUECTBEHHbIE PEAKIIMH Ha OEJIKU

[Ipaktuueckas padora Nel(. «CBoiicTBa a30TOCOIEPKALTUX OPTAHHUECKUX COCTMHEHUID.
dusnueckue ¥ XUMHUECKHUE CBOMCTBA aMUHOB (PEaKIMU C KUCIOTaMU U TOPEHUS) 1 aMUHOKHUCIIOT
(Ha mpumepe riuuuHa). HabmioneHwe u ommcaHue JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus
OCJIKOB P HarpeBaHUU, IIBETHHIE PEAKIINN OCJIKOB

Paspnen 7. BbICOKOMOJICKY IS PHBIE COCAHHEHUS

Tema 7.1.
ITnactMmaccel

Conep:xanue




OcHOBHBIE NTOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEpPHU3aluu, CpeAHssl MoJeKylspHas Macca. OCHOBHBbIE METOJbl CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX COETUHEHUH — MOJIMMEpU3aLns U MOJMKOHIEH AU

O3HakoMyieHHE € OO0pa3lamMM NPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB:
IUIaCTMACChl (MOJMATUIICH, MOJIMIIPONWIEH, MOJMBUHWIXIOPUA, MOJUCTUPON); HATypalbHBIH U
CUHTETHYECKUE KayuyKH (OyTalueHOBBIN, XJIOPOIPEHOBBIN 1 N30IPEHOBBIN); BOJIOKHA (HaTypajbHbIE
(XJ101OK, 1IepCTh, MENK), UCKYCCTBEHHBIE (AL[€TaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHUE (KalpOH U
JaBCaH)

[Ipaktnuyeckas pabora Nell. «CuHTe3, aHanmu3 | KJIacCU(PHUKALMS BBICOKOMOJIEKYJISPHBIX
COCIMHEHUN

KonTtpoJuabnas pa6ora 2
CrpykTypa U CBOWCTBA OpraHMYECKUX BEIIECTB (10 pazaenam 3-7)

Pa3znesn 8. Xumusi B ObITY M IPOU3BOJCTBEHHOM 1€SITEJIbHOCTH YeJI0BeKa

Tema 8.1.

XUMHYECKHeE TEXHOJIOTHH
B MMOBCEIHEBHOM
1 Tpo(hecCHOHAIEHOMN A TEIHhHOCTH YEJIOBEKa

Conepxanue

[IpaBuna 3K0JIOrMYECKH 11€€CO00Pa3HOr0 MOBEACHUS B OBITY M TPYJIOBOM AEATENBHOCTU B LIESIX
COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIIEH MTPUPOJTHOM CPEBI, OMACHOCTh BO3/ICHCTBHS HA )KUBbBIC
OpPraHu3Mbl OpPraHMYECKMX BEIIECTB OTIENBHBIX KJIAacCOB (YIJIEBOAOPOABI, CIUPTHI, (HEHOJIBI,
XJIODOPraHUYECKHE TPOU3BOAHBIE, AJIbAETHJbl M Jp.), IOKa3aTeab NPEAeNbHO JOMYyCTUMON
KOHIICHTPALMU U €T0 UCII0JIb30BAHHUE.

Poinb xuMum B 00ecTieueHHH SKOJIOTUIECKOM, SHEPTeTHYECKON M MUIIEBON O€30MaCHOCTH, Pa3BUTHU
MEIUIUHBI, CO3JaHWM HOBBIX MaTepuajoB (B 3aBUCHUMOCTH OT BHAA HpOoPecCHOHATBHON
JESITEIbBHOCTH), HOBBIX MCTOYHUKOB 3HEPIUU (aJbTEpPHATUBHbIE MCTOUYHUKU dHepruu). Ilonarue o
HaYYHbBIX METO/axX MMO3HaHMs BELIECTB U XUMHUYECKUX peakuuil. [IpencraBnenus 06 oOMMX Hay4YHBIX
NPUHLMINAX [POMBIIIJIEHHOTO MOJIYYEHHs] Ba)KHEHIIMX BELIECTB (Ha MpUMeEpax IPOU3BOJCTBA
aMMHaKa, CEpHOM KUCIIOTBI, METAHOIA).

XuMHS U 3[J0pOBBE UYEIOBEKa: MpaBuia 0€30MaCHOrO MCIOJb30BaHUs JIEKAPCTBEHHBIX MPENapaToB,
OBITOBOM XMMMHHU B MIOBCEHEBHOM KHU3HU

[paktuyeckas padora Nel2. «IIpuMeHeHrE XUMIUUECKUX BEIIECTB M TEXHOJIOTHH C y4eTOM Oyaymien
npo¢ecCHOHATIBHOMN 1S TEILHOCTHY.




Pemenue kelic-3a1a4 o TeMaM: MUILEBbIE TPOAYKTHI, OCHOBBI PallMOHAIbHOIO MUTAHUS, BayKHEHNIIINE
CTPOUTENIBHBIE M KOHCTPYKLMOHHBIE MaTEpHajbl, CEIbCKOXO35HCTBEHHOE MPOU3BOJACTBO, KPAacKH,
CTEKJO, KepaMHKa, MaTepuajbl Uil JJIEKTPOHMKH, HaHOMAaTepUasbl, TEKCTUJIbHBbIE BOJIOKHA,
UCTOYHUKHU SHEPIHH, OPraHNYECKHE U MUHEpaJbHbIE YA0OpEHHUs], JeKapCTBEHHbIE M KOCMETHYECKUE
npenapatsl, ObITOBask XUMHSI, MATEPHAIIBI U3 MCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

3ammra: [IpeacraBienue pe3yabTaToB pelieHus Keic-3a1ad B opMe MUHU-AOKIAAA (JOMyCKaeTcs
UCIIOJIb30BaHUe rpadUIeCKUX M MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

Koncynbranuu

[IpomexyTouHas aTTecTanus

Bcero

32

40




3. YCJIOBUA PEAJIM3ALIMU YYEBHOTI'O INTPEIMETA

3.1. MatepuajJbHO-TeXHHMYECKOE O0ecreueHne

VYuebHass aynuTopHs JIEKIMOHHOTO THIIA: HWHTEpPAKTHBHAas TpuOyHa, KOJOHKH, JBa
TEJIEBU30pa, IKpaHHas MaHeb, MUKpodoH TpuOyHa, yuyeOHas 10cka

VY4yebHast ayquropus JUisl IPOBEIECHUS IPAKTUYECKUX 3aHATUI: ClIelMaIu3MpOBaHHas MeOeb
U CHUCTEeMBl XpaHEHHUs, JIEMOHCTPAlMOHHOE OOOpyJOBaHWE M  MpHOOPHI, J1AOOPATOPHO-
TeXHOJIoTHUecKoe obopynoBanue: Becsl nperusnonusie snektpornsie PB1502-S/A Mettler Toledo;
[Teus mydensras L9/11/SKM, Nabertherm; bans BomsHas WB10 Memmert; Konbonarpesarenb
omaomectHbeii HME100 HORST; VYcrpoiictBo mepememmuBaroniee RZR 2021 Heidolph; Illkad
cymniabHbIN BakyyMHbIE VO400 MEMMERT; Bakyymnslii Hacoc B koxxyxe PC101 Vacuubrand;
Muxkpockon buomen-1; Ananutnueckue Bechl HR-250 AZ, Illkad mist XpaHeHUs PEaKTUBOB,
Xumnueckasi nocyaa, Muaaukaropsl, OpraHndeckue BeIIecTBa, XMMUYECKHE PEakTuBH 4,5,6,7,8
IpyMIl XpaHEeHUs

3.2. YueOHO-MeTOANYECKOE o0ecIIeueHne

Jns  peanuzanMyd [POTpamMMbl JUCHUIUIUHBI OMONMMOTEYHBIH (OHI 00pazoBaTeIbHON
OpraHu3allii JIOJDKEH WMETh TIeYaTHbIE W/WJIM DSJCKTPOHHbIE YYEOHHKH M pa3paboTaHHBIE B
KOMIUIEKTe C HUMHU Yy4eOHbIe TOCOOHs (MpU HAIMYMM), MOMYIICHHBIE K HMCIOJb30BAaHUIO TPHU
peanu3aluu  00pa3oBaTelIbHBIX IMPOrpaMM  CPEeIHEro MpodecCHOHANbHOTO  00pa30BaHUs,
peann3yeMbIX Ha 6a3e OCHOBHOI'O OOIIEro 00pa3oBaHMsL.

[Ipu peanuzamuu MOporpamMMbl JUCHUILUIAHBI BO3MOXHO HCIIOJNIB30BaHUE 3JEKTPOHHBIX
00pa30BaTeNIbHbIX PECYPCOB, JOMYIIEHHBIX K MCIONb30BAaHUIO IPU peain3allid 00pa30BaTEIIbHbIX

IIporpamMM CpeIHEro o0IIero o0pa3oBaHMs



