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OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUILJIMHBI B 08 XUMU S

1.1. MecTO AMCHUILIAHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl

O6meo6pa3oBarenpHas aucuuiuinHaa b/l 08 Xumus sBisiercs 00sA3aTeIbHONW YacThIO
00111e00pa30BaTENIbHOTO UKJIA 00pa3oBaTeNbHON mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no cnermanbHocTn 38.02. 08 Toprosoe aeno

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AU CHUNIMHBI

1.2.1. Heau u 32124 AUCHUILIMHBI

Cogepxanne mporpammbl  obmeoOpa3oBarensHoi  aucnumuinasl - BJI 08 Xwumwst
HAIPAaBIICHO HA JOCTHKCHUE CIIEIYIOIINX LeJIei:

- (dbopMUpOBaHHUE CUCTEMBl XMUMUYECKUX 3HAHWW KaK BaKHEHIICH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIIIOYEBBIC TMOHATHUS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE M MOHUMaHUE
CYITHOCTHU JOCTYITHBIX 00OOIICHHIT MUPOBO33PCHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- dbopMHUpOBaHKE W pPa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAX IO3HAHUS
BEIIECTB U XUMHUUYECKUX PEaKIUid, HEOOXOAUMBIX VISl MPUOOPETCHUS] YMEHUN OPUEHTUPOBATHCS
B MHpE BEIIECTB U XUMHUYECKUX SIBICHUH, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUYECKOU U
IMOBCEAHEBHOM XKU3HU;

— pa3BUTHE YMEHHMH M CIIOCOOOB JAEATEIbHOCTH, CBA3aHHBIX C HAOIMIOJCHHEM H
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOII0ICHUEM MPaBUi 0€30MacHOro OOpaIieHus C
BEII[ECTBAMH.

3agaum IMCHUILIMHBI:

1) chopMUpOBAaTh TMOHMMAHHE 3aKOHOMEPHOCTSH IMPOTCKAHWS XUMHUYCCKHX
MIPOLIECCOB U ABJIICHHUI B OKPYXKAIOIIEH Cpesie, a TAKXKE X CBSI3b C LEJTOCTHOW HAYYHOU KapTUHOU
MHpa U IPYTUMH €CTECTBEHHBIMH HayKaMH,

2) pa3BUTh YMEHHS COCTaBIATH (OPMYNbI HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIIECTB, YPAaBHEHUS XHMHUYECKUX pPEaKIHUi, OOBACHITH HMX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTth HaBBIKH MIPOBEICHUS MPOCTEUIIINX XUMUYECKHUX
DKCIIEPUMEHTAJIbHBIX HCCIEAOBaHUNH C COONIOJICHHEM TMpaBHII 0E€30MacHOTO OOpalleHus ¢
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HaXOJUTh, AaHAIW3UPOBATh M WCIHOIH30BaTh HWH(MOPMAIIUIO
XUMHYECKOTO XapakTepa M3 Pa3jIudyHbIX HH(OPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAs y4eOHYIO
JIUTEepaTypy, HaydyHbIe MyOTUKALMU U HHTEPHET-PECYPCHI,

5) chopMupoBaTh YMEHHSI TPOTHO3UPOBATH TOCIEJCTBUS CBOCH NESITEIBHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHBIE
HKOJIOTUYECKUE U COITUATBHBIC BO3JICHCTBUS;

6) chopMUpOBaTh TOHMMAaHWE 3HAYUMOCTU JOCTIDKEHUN XUMHYECKOW HayKu u
TEXHOJIOTHI JJI Pa3BUTHS COITMATBHOM W TMPOU3BOJICTBEHHOW cep C YMEHHEM NPHBOJIUTH
MPUMEPHI UX PUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. Ilnanupyemblie pe3yibTaThbl 0CBOEHHSI 0011€00Pa30BaTEJIbHOM JUCHMILIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue 00mEeoOpa3oBaTeNbHAS JUCIUIUIMHA «XHUMHS» HMEET TpH
dopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK 2.2, TIK 2.3, TIK 3.2
npeacTaBieHHbIX B akTyanu3npoBaHHbIx @I'OC CIIO no cnenuaibHOCTH.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

HnannpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yJbTaThbl JO/IKHBI OTPAXKAThL B
yacTu:
TPYAOBOI'O BOCIIUTAHUSA:

TOTOBHOCTB K TPYly, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYI0II00ue;

TOTOBHOCTH K aKTUBHOM JIEATEIHHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHON HAITPABJICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO J€ATEIIbHOCTD;
HWHTEpEC K pa3audHbIM cepam npodeccunoHaIbHOU
JIeSITEIILHOCTH.

MeTtanpeameTHble pe3yJbTaThl J0KHbI OTPAKATH:
OsiajeHne YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU eHICTBUAMM:

a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

CaMOCTOSITEITEHO (POPMYITUPOBATEH U AKTyaTU3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHaBIIMBATh CYIIECTBEHHBINA MTPU3HAK WIIH
OCHOBaHWUA OJI1 CpaBHCHI/ISI, KJ'IaCCI/I(l)I/IKaHI/II/I 158
0000IIICHHS;

OTIPECTISATH IENU JeITeLHOCTH, 331aBaTh
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHSI B
paccMaTpuBaeMbIX SBICHUSX;

BHOCHUTH KOppeKTI/IBI)I B JCATCIBHOCTD, OIICHUBATH
COOTBECTCTBHUC pe?)y.]'II)TaTOB oejsiM, OIICHUBATDH pI/ICKI/I
IMOCJEACTBHI AEATEILHOCTH.

JAucuMiimHapHble pe3yJbTAaThl I0JIKHBI 0TPAKATH:

ITP6 01. chopMupOBaHHOCTH MPECTABICHUN: 0 XUMHYECKOM
COCTABJISIFOLIEH €CTECTBEHHOHAYUYHON KapTUHBI MUPA, POJIU
XUMHH B IO3HAHUU SIBJICHUM IPUPOJBI, B POPMUPOBAHUU
MBIIUICHUS U KYJIBTYPbI JINYHOCTH, €€ (DYHKIIMOHATLHOM
IrPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] TPAKTUIECKUX
3a/1a4 ¥ YKOJIOTHYECKHA 000OCHOBAHHOT'O OTHOIICHUS K CBOEMY
310POBBIO U IPUPOJHOM Cpee;

I1P0 02. BiageHue cUCTEMO XUMHUYECKUX 3HAaHUHM, KOTOpast
BKJIIOUYAET: OCHOBOIIOJIATAIONINE MOHATHS (XUMUYECKHA
9JIEMEHT, aTOM, DJICKTPOHHAast 000JI04Ka aToMa, s-, p-, d-
ANEKTPOHHBIE OPOUTATIU ATOMOB, HOH, MOJIEKYJIa, BAICHTHOCTb,
3JIEKTPOOTPHUIIATEIHFHOCTbD, CTETIEHb OKHCIICHUSI, XUMUYECKas
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOIHbIN
ckenet, GyHKIMOHAIbHAS TPYIITa, pauKal, U30Mepus,
M30MEpPBbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJI€BOI0POIbI,
KHCIIOPO/I- ¥ a30TCO/IEPKAIUE COEAMHEHUS, OMOJIOTUUECKH
aKTHBHBIE BellecTBa (YTIIeBObI, JKUPBI, OETTKN), MOHOMED,
MOJTUMEDP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIISIPHBIC
COEIMHEHMS], KPUCTAITNYECKAsl PEIIETKa, TUIIbI XUMHUUYECKHUX
peakiuii (OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE, DK30-1
SHAOTEPMHUUYECKUE, pEaKIIN HOHHOTO 0OMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEIJIEKTPOIHTHI, DJIEKTPOTUTHIECCKAS
JCCOIMAIMsl, OKUCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON PEaKINN, XHMHUYECKOE PAaBHOBECHE), TCOPUH U
3aKOHBI (TEOPHs] XUMUUECKOTO CTPOEHUSI OPTaHUYECKUX
BemecTs A.M. bytieposa, TeopHst SIEKTPOITUTHYECKON
Jauccounanuu, nepuoguyeckuit 3akon .M. Menneneesa, 3akoH




0) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh HABBIKAMHU Y4E€OHO-HUCCIICIOBATEILCKON H
MPOEKTHOM JEATEIbHOCTH, HAaBBIKAMH Pa3pEIICHUS
pooem;

BBISIBJISITh TIPUYNHHO-CIICJICTBEHHBIC CBSI3U U
AKTYaJIMU3UPOBATh 3a/la4y, BBIABUI'aTb T'MIIOTE3Y €C
pEILICHNUs, HAaXOIUTh apIyYMEHTBI IS JI0Ka3aTeIbCTBA
CBOUX YTBEPXKICHUH, 3a7aBaTh IIapaMeTPhl U
KPUTEPUH PELICHUS;

AHAJIM3UPOBATDH IMOJTYYCHHBIC B X01€ PCIICHUA 3ada4un
PE3YIbTATHI, KPUTUYCCKN OLCHUBATD UX
JIOCTOBEPHOCTD, IPOTHO3MPOBATH H3MEHEHUE B HOBBIX
YCIIOBUSAX;

YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEACSTEIIbHOCTH.

COXPaHEHHUS MaccChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUN A3BIK
XUMHH, (PAKTOJIOTHUECKHE CBEJICHUS O CBOICTBAaX, COCTaBe,
IIOJIy4E€HUHU U 0€3011aCHOM HCII0JIb30BAHUN BaXKHEMIINX
HEOPraHUYECKUX U OPraHMYeCKHUX BEIIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

ITP6 03. chopMupOBaHHOCTh YMEHUM BBISBIISITH XapaKTEPHbIC
MPU3HAKU U B3aUMOCBSI3b U3YUCHHBIX MOHSITHH, IPUMEHSATD
COOTBETCTBYIOIIME TOHATHUS [TPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB U UX
PEBpAICHUI; BBISBISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUH C
MOHSATUSMHU U MIPEACTABICHUSIMHU JPYTHX €CTECTBEHHOHAYYHBIX
PEeIMETOB;

IIP6 04. chopMupoBaHHOCTH YMEHHI HUCIIOJIB30BaTh
HAaUMEHOBAHUS XMMHUYECKUX COCTUHEHHUN MEXTYHAPOIHOTO
COK03a TEOPETUYECKON U NMPUKIIATHON XUMHUH U TPUBHUAIIbHBIE
HA3BaHUS BOKHEHIINX BEIIECTB (3TUJICH, alleTUJICH, TIIUIEPUH,
(beHon, hopmanbaerua, yKCyCHas: KACIOTA, TIUIHH, YTrapHbIid
ras, yriaeKUciblil ra3, aMMHaKx, raiieHasi U3BeCTb, HeraleHas
W3BECTb, MUTHEBAS COJA U IPYTHX), COCTABIIATH (HOPMYJIIbI
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB, YPABHEHUS
XUMHUYECKUX PEaKIuid, 00BIACHITH KX CMBICIT; TIOJITBEPKIATh
XapaKTepHble XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH dKCIIEPUMEHTAMHU U 3aMUCSIMU YPaBHEHUH
XUMHUYECKUX PEAKIUN;

IIP6 05. chopMupoBaHHOCTH YMEHHI yCTaHABIUBATH
MPUHALJICKHOCTh U3YUEHHBIX HEOPTaHUYECKHUX U
OpraHMYECKHX BEIIECTB K OMPEEIEHHBIM KJIaccaM U rpyrnam
COEIMHEHMH, XapaKTepU30BaTh UX COCTAB U BaKHEHIIINE
CBOMCTBA; OMPENEIATh BUIbl XUMUYECKUX CBS3EH
(KoBaJIeHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS ), TUITHI
KPUCTAINTMYECKUX PELIETOK BEIIEeCTB; KIacCU(PUIUPOBATH
XUMHUYECKUE PEAKIINH;

I1P6 07. cpopMHpOBaHHOCTH YMEHUI MPOBOJUTH PACUETHI 110




XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSM XUMHUYECKUX PEAKIUH C
UCIIOJIb30BaHUEM (PU3UYECKUX BEIMYMH, XapaKTEePU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJbHbIE YCIIOBHS) Ta30B, KOJMUYECTBA BEIIECTBA;
HCIIOJIb30BAaTh CUCTEMHbIC XUMUYECKNE 3HAHUS JJIs IPUHATUS
pEIICHNl B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C
BEILECTBAMU U UX IIPUMEHEHUEM.

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
MHTEPIIPETANH
uHpOpMaIUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTHH JIJIs1
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
NesITeNbHOCTH

JIMYHOCTHBIE pe3yabTaThbl JO0JKHbBI OTPAXKATDL B
yacTu:
HEHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PCHHSI,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HAyKH 1 0OILIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha
JUaJiore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIbTYPHOM MUDE;
COBEPUICHCTBOBAHME SI3IKOBOM M YUTATEIbCKON
KYJbTYPbI KaK CPEACTBA B3AUMOACHCTBUS MEKIY
JIIOJBMU U IIO3HAHUS MUpA.

MertanpeameTHble pe3yJbTaThl J0AKHBI OTPAKATH:
OsiajeHHe YHHBEPCAJIBLHBIMH Y4¢OHBIMH
NMO3HABATEJbHBIMU eHICTBUAMM:

B) pa0orta ¢ nHopManmeii:

BJIa/IETh HAaBbIKAMU MOJy4YEHHUS HHPOPMAIH U3
HMCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIIBHO
OCYLIECTBJIATH ITOUCK, aHAIU3, CUCTEMATU3ALUI0 U
MHTEpPIpEeTANIO UHPOPMAIIMK Pa3INYHbIX BUIOB U
¢bopM npencTaBieHus;

CO3/1aBaTh TEKCThI B Pa3IMYHbBIX (hopMaTax c yueTom
HazHaYeHUs] HHPOPMAIIUH U LEIeBON ayTUTOPHH,
BbIOMpast ONTUMANIBHYIO (POPMY MIPEICTABICHUS U
BU3yaJIN3a1UN;

JucuMnauHapHble (IpeAMeTHbIE) pe3yJbTAThI H A0JKHbI
0TpaKaTh:

I1P6 06. BiaseHHe OCHOBHBIMU METOAAMU HAYYHOT'O ITO3HAHMS
BEIIECTB U XUMUYECKUX SBJICHUH (HAOIIIOICHHE, U3MEPEHHE,
9KCHEPUMEHT, MOJICTUPOBaHUE);

I1P6 07. cpopMUpPOBaHHOCTH YMEHHM TPOBOJUTH PACUETHI 110
XUMHUYECKUM (hOpMyJIaM U YpaBHEHUSAM XUMHUUECKUX PEAKLIUH C
UCTIOJIb30BaHUEM (DU3UYECKHUX BEIMYMH, XapaKTEPU3YIOIINX
BEILIECTBA C KOJINYECTBEHHON CTOPOHBI: MACChl, 00beMa
(HOpMasbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTBA;
MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS IPUHATHUS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM,;

I1P6 08. chopMupoBaHHOCTH YMEHH TUIAHUPOBATH U
BBINOJIHATH XUMHUECKHUI SKCIIEPUMEHT (TIPEBpaLCHUS
OpraHMYECKUX BEIIECTB IPU HAarpEBAaHUU, OJTyYEHHE STUIICHA
Y U3yYEHHUE €T0 CBOMCTB, KAUECTBEHHBIE PEAaKLIUU Ha
aJbJIETU/Ibl, KpaxMall, yKCYCHYIO KUCIIOTY; JeHaTyparus
O€JIKOB MPH HAarpeBaHMH, IIBETHBIE PEAKLIUU OEIKOB; MPOBOIUTH
peaKkiuy HOHHOTO OOMEHa, ONPEENIATh CPely BOJIHBIX
pacTBOPOB, KAUYECTBEHHBIE PEAKLIUU Ha CyIb(ar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI; pelIaTh
9KCIIEPUMEHTAJIBbHBIE 33/1a4u 110 TeMaM "Merasl" u
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIAMHU TEXHUKU
0€30MaCHOCTH ITpU OOPALIEHUH C BELIECTBAMH U




— OILICHUBATH JOCTOBEPHOCTb, IETUTUMHOCTh
nH(pOPMAIINH, €€ COOTBETCTBUE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

— BJIAJIETh HABBIKAMH PACTIO3HABAHUS U 3AIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH.

1a00paTOPHEIM 000PYIOBAaHUEM; PEACTABIISATH PE3YIbTATHI
XUMHYECKOI0 IKCIIepUMEeHTa B (hopMe 3aIllicu ypaBHEHU N
COOTBETCTBYIOIIUX pEaKIni U GOPMYyTUPOBATEH BHIBOJIBI HA
OCHOBE 3THUX PE3Yy/IbTATOB;

I1P6 09. chopMUpOBaHHOCTH YMEHHS aHATTU3UPOBATH
XUMHUYECKYIO HH(OPMALIHIO, TOTY4aeMYI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBOU nHpopmanmu, ceTh IHTepHET

U JpYyTHE).

OK 04. D¢ddexrTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIn4HOCTHBIE Pe3yJbTATHI H0JKHBI OTPAKATH B

YacTH:

rPaskIaHCKOr0 BOCIMTAHUS:

— TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B
HWHTEpecax rpakIaHCKOTo OOIIECTBA;

— yMEHHE B3aMMOJICHCTBOBATh C COLUATLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMHU U
Ha3HAYCHUEM.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:

OBiaeHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU

nefiCTBUAMU:

0) coBMecTHas 1eITeJbHOCTD.!

— TIOHUMATh U UCIIOJIH30BaTh MIPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU pabOThI;

— IPUHUMATh L€ COBMECTHOM J1€ATENbHOCTH,
OpraHU30BbIBATh U KOOPAUHHUPOBATH JEHCTBHUS 110 €€
JOCTYDKCHHIO: COCTABIATH IUIAH JICHCTBHIA,
pacnpenenaTb pojikd ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OgyaieHUe YHUBEPCAJbLHBIMH PeryJasiTUBHbIMU

neficTBUAMU:

r) NIPpUHSATHE ce0s M APYTUX JIOJCH:

— TPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX JIIOICH MpH

JucuunjauHapHble (MpeAMeTHbIe) pe3yJbTaThl H A0JKHBI
0TPa’KaTh:

I1P6 08. chopmMupoBaHHOCTH YMEHHI TIIAHUPOBATH U
BBINOJIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEBpALLCHHS
OpPTraHUYECKUX BEUIECTB IPU HArpeBaHUH, MTOTyYCHHUE ITHIICHA
Y U3y4YEHHUE ero CBOMCTB, KAUECTBEHHbIE PEAKIIUU Ha
QJIBJICTU/IBI, KpaXMaJl, YKCYCHYIO KUCIIOTY; IEHATYpaLus
0€JIKOB NP HarpeBaHMH, LIBETHbIE PEAKLIUU OEIKOB; IPOBOIUTH
peakiuyu HOHHOTO OOMeHa, OIPEEIIATh CPely BOJHBIX
pPacTBOPOB, KaUeCTBEHHbIE PEAKLIUHU HaA CYyIb(at-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KATHOH aMMOHWSI; peIaTh
9KCIIEPUMEHTAJIIbHBIE 33a1a4i 110 TeMaM "Merasl" u
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIAMHU TEXHUKU
0€30MaCHOCTH ITpU OOPALIEHNUH C BELIECTBAMU U
1ab0paTOPHBIM 000PYI0BAHUEM; TIPEJCTABIATh PE3YJIHTATHI
XMMHUYECKOI0 3KCIIepUMEeHTa B (hopMe 3amcu ypaBHEHUN
COOTBETCTBYIOIINX Peakuuii 1 HOpMyaHpoOBaTh BEIBOBI HA
OCHOBE THX PE3YJIbTaTOB.




aHaJIM3e Pe3yIbTATOB JIEATEIHHOCTH;
MPU3HABATH CBOE MIPABO M MIPABO JAPYTHX JIIOJICH Ha
OIINOKHU;

pa3BHUBATh CIIOCOOHOCTh MMOHUMATh MUP C MO3UITUU
JPYTOro YeI0OBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Kalolleu Cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUU KIIUMaTa,
TIPUHITAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIEWCTBOBATH B
Ype3BBIYANHBIX
CUTYaITUSX

JInuHOCTHBIE Pe3yJIbTAThI J0JIKHBI 0TPAXKATH B
4acTu:
IKOJOTHYECKOr0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTH IKOJIOTHUECKON KYIbTYPHI,
ITIOHUMAaHHUE BIIMSHHS COLNAIBbHO-D)KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIbHON
Cpelibl, 0OCO3HaHUE TT100aIbHOrO XapaKTepa
9KOJIOTUYECKUX MPOo0IIeMm;

IJJAHUPOBAHUE U OCYILECTBICHUE ICUCTBUM B
OKpY>KalollIeH Cpelie Ha OCHOBE 3HAHUSA LICJICH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HENIPUATHE IEHCTBUM, IPUHOCSIINX BPEL
OKpY>Karollen cpere;

YMEHHE NMPOTHO3UPOBATH HEOIArONPUSITHBIE
9KOJIOTUYECKHE MOCIIEACTBUS IPEANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALIATh UX.

MertanpeaMeTHble pe3yJbTaThl J0AKHbI OTPAKATH:
OsiajeHne YHHBEPCAJIBLHBIMU Y4e¢OHBIMH
NMO3HABATEJbHBIMU eHICTBUAMM:

B) padorta ¢ undopmManmeii:

WCIIOTh30BaTh CPEACTBA MH(OOPMAITMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUHA B PEIICHUHN
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHM3alMOHHBIX 3a]1a4 C COOJII0IEHUEM
TpeOOBaHU IPrOHOMUKH, TEXHUKU O€30MMaCHOCTH,
TUTHEHBI, pecypcocOepeKeHusl, TPABOBBIX U

JAucnunimHapHblie (MpeaMeTHbIe) Pe3yJbTaThl U 10JKHbI
0TPaKATH:

IIP6 01. chopMUpOBaHHOCTH NPEICTABICHUNA: O XUMUYCCKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHON KapTUHbBI MUpPA, POJIN
XUMHH B IO3HAHUU SIBJICHUH IPUPOJIBI, B POPMUPOBAHUU
MBIIUICHUS U KYJIBTYPbI JINYHOCTH, €€ (DYHKIIMOHATLHOM
IrPaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHHs MPAKTUYECKUX
3a/1a4 U SKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJHOM Cpee;

I1P6 10. chopMupoBaHHOCTH YMEHHI COOIIOIATH MTPABHIIA
9KOJIOTHYECKHU 11e71€CO00pa3HOro MOBEJACHHS B ObITY U
TPYAOBOH JEATEIBbHOCTHU B LEJIAX COXPAHEHUS CBOETO 3/10POBbSI
U OKPYXKaIoIel MPUPOIHOM CpeJibl; yYUTHIBATh OMACHOCTh
BO3JICHCTBUS Ha JKUBbIE OPraHU3MBbI OIIPE/IEICHHBIX BEILECTB,
MOHUMAsl CMBICII TTOKa3aTeNs IpeleIbHON JOIYCTUMOM
KOHIICHTPAIIUH.




ATUYECKHX HOPM, HOPM HH(DOPMAITHOHHOM
0€30I1aCHOCTH.

I1IK 2.2
Wnentudunuponarsb
aCCOPTUMEHTHYIO
MPUHAIIICKHOCTD
OTPEOUTENBCKUX
TOBapOB

I1IK 2.3

Co3znaBaTh ycioBUs
JUIs1 COXPAHHOCTH
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX
XapaKTePUCTHK
TOBapa B
COOTBETCTBHUH C
TpeOOBaHUSAMU
JNENCTBYIOIINX
CaHHUTApPHBIX MPaBUII
Ha pa3HbIX dTanax
TOBApOIBUIKCHUS
IIK 3.2
Ocy1iecTBIAThH

s dexTuBHOE
B3aUMOJICHCTBHUE C
KJIMEHTaMH B
nporiecce BeIeHUs
MPEII0TOBOPHOU
paboThI U IPOAAKHU
TOBapa

JIM4YHOCTHBIE Pe3yJbTaThI 10KHBI OTPAKATh
YMeHHUS:

-IIPUMEHSATh OCHOBHBIC 3aKOHBI XHUMHHU JUIS PELICHUS
3a7a4 B 00s1aCTH PO(heCCUOHATBHON AEATEIbHOCTH;
-HCTIOJIb30BaTh CBOMCTBA OPraHWYECKUX BEIIECTB
AJId OIITUMU3AIUU TEXHOJOTHYCCKOI'O IIpo1ecca,
-ONKCHIBATh YPABHECHHUSAMHU XHMHYECKUX PEaKLUit
IPOLIECCHI, JISKAIUE B OCHOBE IPOU3BOJICTBA
METaJIJIOB, BHICOKOMOJIEKYJISIPHBIX BELIECTB, IIACTMACC;
-IIPOBOAUTH PACUYEThl MO XUMHUUYECKHUM (QopMysiaMm U
YPaBHEHUSIM PEaKIIHH;

-BBIIIOJIHATE KOJMYCCTBCHHBIC PACUYCTBI COCTaBa
BEILIECTBA; COOJIIOIATh MpaBUJIa TEXHUKU O€30MaCHOCTH
npu paboTe B XUMHUYECKOU JTabopaTopuu
MeTanpeaMeTHbIe pe3yJbTaThl J0KHbI 0TPAKATH
yMeHHUS:

- BIaJeTh HAaBBIKAMHM HOJY4YEeHUs HHPOpMALUM U3

CaMOCTOSITEIILHO
CUCTEMATH3alUI0 U
UHTEpHpeTalnnio HHGOpMaIMK pa3IuyHbIX BUA0B U (HOpM

HMCTOYHUKOB
OCYLIECTBIIATh

pa3HbIX
ITOUCK,

THIIOB,
aHam3,

IpeJICTaBICHMUS,

JAucnumimHapHblie (MpeaMeTHbIe) Pe3yJbTaThbl U 10JKHbBI
OTpakKaTh:

— c(OPMHUPOBAHHOCTb IIPEACTABICHUI O MECTE XUMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA; IOHUMAHKUE POJIH
XUMHHU B (POPMHUPOBAHUU KPYro3opa U (PyHKIIMOHAIbHON
IrPaMOTHOCTH Y€JIOBEKa JIJIsl pELIEHMsI IPAaKTUYECKUX 3a]1a4;

— BIIaJICHUE OCHOBOIOJIArAI0IMMU XUMUUYECKUMHU OHATHUSAMH,
TEOPUSMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE
I10JIb30BAaHNE XUMHUUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOM;

— BJIaICHHE OCHOBHBIMHM METO/IAMU HAyYHOT'O IMO3HAHUS,
UCIIOJIb3YEMBIMU B XUMHHU: HAOJIIOACHUEM, OIUCAHUEM,
U3MEpPEHUEM, FIKCIIEPUMEHTOM; yMEHNE 00padaThIBaTh,
OOBSICHATB PE3yJIbTaThl IPOBEICHHBIX OIBITOB U J€NaTh
BBIBOIbI; TOTOBHOCTB M CIOCOOHOCTH IPUMEHSITh METOBI
NIO3HAHM NIPU PELICHUH NTPAKTUYECKUX 3a/]a4;

— ¢(hopMHUPOBAHHOCTh YMEHHUS JJaBaTh KOJIMYECTBEHHbIE
OLIEHKHU M MPOU3BOUTH PAacueThl 0 XUMUYECKUM (HOpMyIIaM U
YPaBHEHHUSM;

— BJIaJICHHUE NIPaBHJIaMU TEXHUKH O0€30MaCHOCTH NPHU
VCIIOJIb30BaHUN XUMUYECKUX BEILIECTB;

- chopMHpPOBAaHHOCTH COOCTBEHHOM MMO3UIIMH 110 OTHOIIEHHUIO K
XUMHUYECKON MH(OpMaINK, TOTy4aeMoi U3 pa3HbIX
HMCTOYHUKOB




2. CTPYKTYPA U COJIEP’)KAHUE OBIIEOBPA3OBATEJIBHOM
JUCHUILIAHGBI BJT 08 XUMMSI

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0beM B
Bua yueOHoii padoThl
yacax
O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AN CIIUTITTHHBI 72
Conep:xanue yueOHOro MaTepuasa 62
BT. 4..
TEOPETUUYECKUE 3AHATUS 34
MPAKTUYECKHUE 3aHITUS 28
n1abopaTopHbIC 3aHATH
KOHTPOJIbHBIE paOOTHI
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE colep:KaHue (Coiep:KaHue 3
1
MPUKJIAJTHOT0 MOIYJIfA)
BT. U..
TEOPETUYECKHE 3aHATHS 4
MPAKTUYECKUE 3AHATUSA 4
ITpomexyTounas arrectamus (uddepeHInpoBaHHBIN 3auer)” 2
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2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

HaumeHoBaHue Conep:xkanue y4eOHOTro MaTepHuaia (0OCHOBHOE M NPO(ecCHOHATILHO OPHUEHTHPOBAHHOE), O0bém | Popmupyemble
pa3iesioB M TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJ/Ib YacoB | KOMIIETEHIIUH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJa 70
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH 16
Tema 1.1. Conep:xkaHue yueOHOro MaTepuaJia 2 OK 01
OcHoBHBIE XUMHUYECKUH JIeMEHT. ATOM. SIIpo aToMa, U30TOMbI. DIEKTPOHHAsE 000J0UKa. DHEPTreTUYECKHE
XUMHMYECKHUE TIOHATHS | YPOBHH, IIOJYPOBHU. ATOMHBIC OpOUTAIIH, S-, P-, 0- 3eMeHThl. OCOOCHHOCTH pacipeaeIeH s 1
Y 3aKOHBI, CTDOCHHE  |3JIEKTPOHOB IO OPOUTAJISIM B aTOMaX 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOI0B. DIEKTPOHHAS
aTOMOB XMMHYECKMX  |KOH(Urypaius aroMoB. OCHOBHbIE XUMUYECKHE 3aKOHbI
3JICMECHTOB IIpakTHYecKkue 3aHATHS

[Tpaktuyeckas padora Nel. «OcHOBHBIE KOJTHMYECTBEHHBIC 3aKOHBI B XUMHH U PAaCUeThI 110

YPaBHEHMSIM XMMHUYECKUX PeaKLuil».

OTtHocuTeIbHBIE aTOMHAs U MOJIEKYJIsipHast Maccbl. MosspHas macca. KonnuecTBo BelecTna. 1

MaccoBast o751 BemecTa. 3akoH ABorajpo. MossipHslil 00beM ra3zos. OTHOCUTENbHAs

IUIOTHOCTB T'a30B. PacueTsl o ypaBHEHUSAM XMMHUECKUX PEAKIUN ¢ UCIOIb30BaHHUEM MaCcCOBOM

JIOJIA BEIIeCTBa, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEUIECTBA
Tema 1.2. Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
[leprouuecKuit TlpaKkTHYeCKHEe 3aHATHS OK 02
3aKOH U [Tpaktudeckas padora No2. «/3ydeHne MepruogHIeCcKuX 3aKOHOMEPHOCTEH 1 NX B3aMMOCBSI3U CO IK 2.2
IMepuouueckast CTPOEHHEM aTOMOBY. IIK'2.3
cucremMa XumMuieckux | [lepuoauueckas cucrema xumuueckux ainemeHToB .M. MenneneeBa. CBs3b NepruOINYECKOTO IIK 3.2
anementos JI. M. 3akoHa u [leproanueckoil cUCTEMbl XUMUYECKUX IEMEHTOB C COBPEMEHHON TEOPHEN CTPOEHUS
MenzeneeBa, ux CBA3b |aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHYIECKHX JIEMEHTOB, 00pa3yeMbIX HMU

2

C COBPEMEHHOM
TEOPHEN CTPOEHUS
aTOMOB

IIPOCTBIX U CIOKHBIX BEIIECTB 10 rpymnmnam u nepuojam Ilepunoanueckoit cucreMsl. 3HaueHUE
MIEPUOIUYECKOr0 3aKOHA U CUCTEMBI XUMHUYECKHX 31eMeHToB J[.M1. MeHneneeBa B pa3BUTHH
HayKH.

VYcraHOBIEHUE CBA3U MEXIAY CTPOCHHEM aTOMOB XMMHUYECKHUX JIEMEHTOB M MEPUOJNYECKUM
U3MEHEHUEM CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBHUH C IOJIOKEHUEM
Ilepnonnueckoi cucreMsl. Penienne npakTHKO-OpHEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
XapaKTepU3alMI0 XUMHUYECKUX AIeMEeHTOB «MeTaunyeckre / HeMeTalJIMueCKUe CBOMCTBA

11




XMMHUYECKHX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOEHUEM U IOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB [[.1. Menneneesa»

Tema 1.3.
Crtpoenue BelecTa
U Ipupojia
XAMUYECKOH CBS3U.
MHuoroob6pasue
BEIIECTB

Coaep:xanue yueOHOTro MaTepHaJia

CrpoeHnue BeniecTBa. XuMuieckas cBsizb. Buapl XuMuueckoil cBsi3u (KOBaJIEHTHAs! HEMOJSpHAs U
HOJISIpHAsi, HOHHAsA, MeTallInueckas). MexaHnu3mbl 00pa3oBaHMs KOBaJIEHTHON XUMHUYECKOM
cBsi3u (OOMEHHBIN U JIOHOPHO-aKIIENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTS.
DneKTpOOTpULATENBHOCTh. CTENEHb OKUCICHH. FOHBI: KATHOHBI M AHUOHBI

HpaKaneCRue 3aHATHSA

[TpakTuueckas pabota Ne3. «CTpoeHue BelecTsa U IpUpoia XUMUYECKOUN CBSI3U».
JlemoHcTpanus Mojienell KpUCTaJUIMYECKUX PEIIETOK: HOHHOM (XJIOpHL HAaTpUs), aTOMHOU
(rpadut u anmasz), MOJIEKYJISIPHOM (YTIEKUCIBIN a3, NO), METaJUIMYECKON (HATpUii, MarHUi,
Menb). PerieHne mpakTHUecKuX 3ajaHuid Ha COCTaBJICHUE dIIEKTPOHHO-Tpaduueckux hopmy
3JIeMEHTOB 1—4 nepnuooB

OK 01

Tema 1.4.
Knaccudukanms,
¥ HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOT0o MaTepHaJia

Knaccudukanus Heoprannueckux emiecTB. HomeHKIaTypa HeopraHMuecKux BeecTB (OKCHIbI,
TUAPOKCHJIBI, KUCTIOTHI, COJIN). BelecTBa MONEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.
ArperaTHble cOCTOsIHHS BetiecTBa. Kpucrammueckue u amopgHbIe BellecTBa. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIITHYECKUX PEIIETOK (aATOMHAs!, MOJIEKYJIsIpHas,
MOHHAs1, METaJUINYeCcKast). 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKOU PEIIETKU

HpaKTuqecm[e 3aHATHSA

[Tpaktnyeckas padora Ned. «HomeHKIIaTypa HEOPraHMUECKUX BEIIECTBY.

Pemenne npaktuyeckux 3a1aHuil MO KJIacCU(PUKALMU, HOMEHKIIATYpe U XUMHUYECKUM (hopMyrnam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (YrapHbIi ras, yrieKuciblii ra3, aMMHax,
raiieHasi U3BecTb, HeTalleHasi U3BECTh, IUTHEBASI CO/IA U APYTUX): Ha3BaHUS BEILIECTB IO
mexxayHapoanoit (MFOITAK) niu TpuBHanbHOM HOMEHKIIATYPE U COCTaBlIeHHE (DOPMYJIbI
XUMHYECKHX BEIIECTB, OMpe/IesieHne MPUHAUIEKHOCTH K Kiaccy. [Tonck nuadopmaruu no
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyinaM. AHaJIN3 XUMHUYECKOH HH(pOpMaIH,
MOJIy4aeMOM U3 pa3HbIX HCTOYHUKOB (CpeACTB MaccoBOM nHpopmanuu, cetb IHTepHET 1

JIPYTHUE)

OK 01
OK 02

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunel XUMHUECKUX
peakuui

Xumunyeckas peakuus. Kiiaccubukanus XMuMHYECKUX peakifii B HEOPraHMYECKOH 1
OpraHMYECKON XUMHUHU. 3aKOHbI COXPAaHEHHS MAacChl BEIIECTBA, COXPAHEHUS U IIPEBPAIECHUS
SHEPruU NPU XUMHUYECKUX peakuusax. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE peakluu (ypaBHEHUS
OKHCJIEHHUS-BOCCTAHOBJIEHUSI, CTENIEHb OKUCIIEHUS, OKUCIUTENIb U BOCCTAHOBUTEIID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IIPUPOJIE, MPOU3BOICTBEHHBIX IIPOLIECCAX U
KHU3HECATEIIbHOCTH OPTaHU3MOB)

Tema 1.6. Conep:kanue y4eOHOT0 MaTepHuaJia OK 01
Ckopoctb xuMuueckux | CKOpOCTh peaklny, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (DAKTOPOB: MPUPOIBI PEArHPYIOIINX OK 02
peakuuii. XMMHUYECKOE | BEIIECTB, KOHLIEHTPALUH PEarnpyIOIIUX BEIIECTB, TEMIIEPATyPHI U TUIONIAN PEaKIIMOHHON I1K 2.2
paBHOBECHE noBepxHOCTH. TerutoBbie 3(hPEeKTh XUMHUECKUX PEAKLUi: IK30- U SHAOTEPMUYECKUE PEaKIIH. I1K 2.3

OO6patumMsble peakuuu. XuMudyeckoe paBHoBecue. PakTopsl, BIUAIOLIME HA COCTOSIHUE I1K 3.2

XUMHYECKOI'0 pPaBHOBECUS (KOHLEHTPALUsl PEareHTOB WM MIPOYKTOB PeaKluu, 1aBJICHHE,

temneparypa). [Ipunnun Jle Hlatense

IIpakTHYecKkue 3aHATHS

[Tpaktuyeckas pabora Ne5. «BnusiHue pa3nuyHbiX (PakKTOPOB HA CKOPOCTh XUMHUYECKON

peakuum».

Pemienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHU HA aHAU3 (PAKTOPOB, BIMAIOLIUX Ha

U3MEHEHHE CKOPOCTH XMMHUYECKON peaklMy. 3aBUCUMOCTb CKOPOCTH XMUMUYECKON PEAKIUHU OT

IIPUCYTCTBHS KaTaJIN3aToOpa Ha IPUMEPE Pa3IoKEHU NEPOKCUIA BOJOPO/IA C IIOMOIIBIO

JMOKCH/1a MapraHia 1 Karajna3sbl. PellieHue npakTuKo-opueHTUPOBAaHHBIX 3a/1aHU Ha

npuMeHeHue npuHiuna Jle-Ilarense 11 HaX0KAEHNs HANPaBJIEHUS CMEIIEHUS paBHOBECHUS

XUMHUYECKON peaklMM U aHaJIn3 (PaKTOPOB, BIUSIONIMX HA CMEIIEHNE XUMUYECKOTr0 PaBHOBECHS
Tema 1.7. Copepxanue yueOHOIro MaTepuasa OK 01
PactBopsI, Teopus PactBopbl. Buasl pacTBOPOB 1O COEPAKAHUIO PACTBOPEHHOTO BELIECTBA. PacTBOPUMOCTS. OK 02
ANEKTPOJINTUYECKON [TonsTHe 0 MUcHiepcHBIX cucTeMax. McTHHHBIE M KOJTOUIHBIE pacTBOPbI. MaccoBas 10115 OK 04
JUCCOLMAIUH U BellecTBa B pactBope. [loHsaTue o BogopoagHom nokasarene (pH) pactBopa. DnekrpoauTuieckast OK 07
MOHHBIA 0OMEH qucconuanus. CUIIbHbIE U 1a0ble 3JIEKTPOJIUTHI, HEANEKTPOJIUTHI. Peakiium HOHHOTO 0OMeHa IIK 2.2

JlaGopaTopHble 3aHATHS 1K 2.3

IIK 3.2

JlaGopaTtopnast pabota Nel «IIpuroroBieHrne pacTBOPOBY.

[TpuroTtoBneHne pacTBOPOB 33JaHHON MacCOBOH J10Jiel paCTBOPEHHOTO BEIIECTBA, TPOBEICHUE
peakIiuii HFOHHOTO 0OMEHa, OTIpPeIeIEHUE CPEIbI PACTBOPOB BEIIIECTB C TIOMOIIHIO
YHHUBEPCATHHOTO MHIAUKATOpa (KUCHas, HeHTpaabHasl, HIeIouHas). 3aJaHus Ha COCTaBIICHUE
MOHHBIX peaklnni. Pemenne npakTHKO-OpMEHTUPOBAHHBIX PACYETHBIX 3a/IaHHUI HA paCTBOPBI,
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HCIIOJIB3YEMBIC B OBITOBOH U HpOHSBOI[CTBGHHOfI JACATCIBbHOCTH YCJIOBCKa

KonTtpouabnas paGora
1

CtpoeHue BellecTBa U XMMHUECKUE peakiuu (1o pasaeny 1)

Pa3nea 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYeCKUX
BEILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Mertamnsl. [Tonoxenue metamios B [lepuoanyueckoil cucteMe XUMUUECKUX 3JIEMEHTOB.
OCo0CHHOCTH CTPOCHHS JICKTPOHHBIX 000JI09€K aTOMOB MeTauioB. O0mue hu3ndecKkue
cBoMcTBa MeTa/I0B. CIIaBbl METAIIJIOB. DJIEKTPOXUMHUUECKHUH Psi/i HAMIPSKEHUN METaJIOB.
XHUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIUHA, KaJIbIIMA, MarHUi, aJIFOMAHUH,
[IUHK, XPOM, XKeJIe30, MEJlb) ¥ UX coequHeHui. O0mme CriocoOb! TOTyYeHHUST METAJLIOB.
[TprMeHeHne MeTaJIJIOB B OBITY M TEXHUKE

Hewmerannsl. [Tonoxenne HemeramioB B [leproanyueckoil cucreMe XUMUYECKUX 3jieMeHToB J1.1.
MenpeneeBa 1 0COOEHHOCTU CTpOeHUS aTOMOB. DU3HUecKHe CBOIICTBA HEMETAIIOB. AJUIOTPOIHUS
HEMETAIUIOB (Ha MpUMepe KUCIOpoaa, cepkbl, pochopa u yriiepona). XuMHIECKHUE CBOMCTBA U
MPUMEHEHHE BaKHEHIIINX HEMETAINIOB (TAJIOT€HOB, Cephl, a30Ta, (pocdopa, yriepoaa U KpeMHHUS)
Y UX COCTMHEHUN (OKCHUIOB, KUCIOPOIACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHH ).
IIpuMeHeHre Ba)KHEMIIINX HEMETAJIOB U UX COCIMHEHUN

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHUX BEIECTB (OKCHJIOB, THJIPOKCH/IOB,
KHCIIOT, coJieil u ap.). 'eHeTnueckas cBA3b HEOPraHUYECKUX BELIECTB, MIPUHATICKAIIUX K
Pa3IUYHBIM KJaccaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEJIMHEHUH, BBICIIMX OKCHJIOB ¥ THIPOKCUIIOB

IIpakTHYeckHe 3aHATHA

[Ipaktuueckas padota Ne6. «DU3UKO-XUMHUYECKHE CBONCTBA HEOPTaHUYECKHUX BEIIECTBY.
CocraBieHne ypaBHEHUN XUMUYECKUX PEAKLUMN C y4aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHWYECKHUX BEIIECTB: METAJJIOB M HEMETAJIOB; OKCHJIOB METAJUIOB, HEMETAJJIOB U
aM(OTEPHBIX 2JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHHUM U aM(OTEPHBIX THAPOKCUIIOB;
HEOPTraHWYECKHUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

Pacuérsl Macchl BelecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE UITH
00BEMY OJTHOTO U3 YYaCTBYIOIIMX B pEeaKIIMU BELIECTB, pacué€Thl Macchl (00BbEMA, KOJTMUECTBA
BEIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJJHO U3 BELIECTB UMEET NpUMecH. Penienne npakTuko-

OK 01
OK 02
OK 04
[IK 2.2
I1IK 2.3
IIK 3.2
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OpPUEHTHUPOBAHHBIX 33JJaHUI Ha CBOMCTBA, COCTaB, MOJIy4YE€HUE U O€30M1aCHOE HCII0JIb30BaHHE
BO)KHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPO(heCCHOHAIBHON JeSITETbHOCTH YEJIOBEKA

Tema 2.2.
WNnenrudukanus
HEOPTraHUYECKUX
BEIICCTB

Conep:kanue y4eOHOT0 MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota Ne2 «neHTrduKamnmsi HEOPraHUIECKUX BEIICCTBY.

Pelenne skcriepruMeHTANBHBIX 334a4 [10 XMMHUYECKUM CBOMCTBAM METAJUIOB U HEMETAJLJIIOB, 110
pPacro3HaBaHUIO U MOJIYYCHHUIO COSIMHEHUI METAIJIOB M HEMETAIIOB (B3aUMO/ICHCTBUE
TUAPOKCHUA aTIOMUHUS C PACTBOPaAMH KUCIIOT U LIEN0Yel, ). MnenTudukanms HeopraHM4ecKux
BCIICCTB C UCIIOJIB30BaAHHUEM UX (bI/ISHKO-XI/IMI/I‘-IeCKI/IX CBOfICTB, XapPaKTCPHBIX KAYCCTBCHHBIX
peaknuii. KauecTBeHHbIe peakiiuu Ha cynb(]ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOHBI
METAJIJIOB U KaTUOH aMMOHMUA

OK 01
OK 02
OK 04

KonTpoabsHnasi padora
2

CBolicTBa HEOPTaHUYECKUX BEIIECTB (10 pa3aemny 2)

Pa3znen 3. Teopernueck

He OCHOBBI OpFaHH‘IeCKOﬁ XUMHH

Tema 3.1.
Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Coaep:xanue yue0HOro MaTepHaJia

[TpenmMeT opraHnyeckoil XuMuM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IMOTYYEHUH HOBBIX
BELIECTB U MaTepuaoB. Teopus CTpoeHus opranndeckux coenuHenuii A.M. bytieposa, eé€
OCHOBHBIE 1os10keHHsI. CTpYKTYpHbIE (OPMYJIbI OpPraHnYecKuX BewecTB. ['oMonorus, nsoMepusi.
XVMHYECKas CBSI3b B OPraHUYECKUX COCIMHEHUAX: KPAaTHBIE CBSI3U, G- U T-CBS3H.

[TpencraBienue o knaccuukany opraHu4eckux BemiecTs. HomeHknarypa opraHmueckux
COEMHEHUH (cucTeMaTHyecKas) U TpUBUAJIbHbIEC HA3BaHUS BXKHEUIIMX MpeJICTaBUTENeH KIacCoB
OpraHMYECKUX BEIIECTB

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota Ne7. «HoMeHKIaTypa OpraHuYeCKUX BEIIECTBY.

O3znakomieHue ¢ o0pa3laMu OpraHUuYeCcKUX BEIIECTB M MaTeprallaMy Ha UX OCHOBE,
MOJICIUPOBAHNE MOJIEKYJI OPTaHUYECKHUX BEIECTB, HAOIIOICHUE U OMMMCAHKUE IEMOHCTPAITHOHHBIX
OTIBITOB T10 TIPEBPAIICHUIO OPTAaHUYECKHX BEIIECTB IPU HArpeBaHuHM (TUIaBlIeHUE, OOYTIIMBAaHHE U
ropenue). CocTaBiieHHE TOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OpraHUUECKUX BEIIECTB
OTJIENIbHBIX KJIACCOB, UCIIONb3YS UX HA3BAHMS MO CUCTEMATUYECKON U TPUBUATBHOM
HOMEHKJIaType (3TUJIeH, alleTHIIEeH, TIUIEepUH, (GeHo, popMallbIerul, yKCycHasi KUCIIOTa,
runyH). PacueTs! mpocTeiiiiei opMyIibl OpraHu4eckoi MOJIEKYIbI, HCXO/IS U3 SJIEMEHTHOTO

cocrana (B %)

OK 01

Paznen 4. YrieBonopoabt

10
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Tema 4.1.
YrieBoaopoasl U X
MPUPOIHBIE UCTOUHUKH

Conep:kanue y4eOHOT0 MaTepuaJia

[IpenenbHbIE YIIEeBOJOPOBI (ATKAHBI): COCTaB U CTPOCHUE, TOMOJIOTHYECKHUH psall. MeTaH U 3TaH:
COCTaB, CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOWCTBA (PEAKIIUU 3aMEILECHHS U TOPEHUs),
MOJIy4YEHUE U IPUMEHEHHE.

HenpenenpHbie yriaeBoaopoab! (aIKEHBI, aKaJIueHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUM psAll. DTUJIEH U IIPOIUJIEH: COCTaB, CTPOCHHUE,
bu3MYecKre U XUMHUYECKUE CBOMCTBA (PeaKIuy THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIUH,
OKHCJICHUS U TIOJIMMEPHU3AIH) OJy4YeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u metunoyraauen-1,3, XuMudeckoe CTpOoeHHE, CBOMCTBA (peaKius
NOJMMEPH3AIMK), IPUMEHEHHUE (/151 CHHTE3a MPUPOTHOTO U CHHTETHYECKOTO KaydyKa U PE3UHBI).
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJOTHYCCKUN Pl AIICTHIICH: COCTaB,
XUMHUYECKOE CTpOeHHUE, (PU3NIYECKHE U XMMUYECKHE CBOMCTBA (pEeaKkuy TUIPUPOBAHUS,
raJJOreHUPOBAHUS, TUAPATAIIUU TOPCHHUS ), TOJIyYCHHE U IIPUMEHEHHE (MCTOYHHUK
BBICOKOTEMIICPATYPHOT'O IJIAMEHH JIJIsl CBAPKH U PE3KU METAJLIOB)

Apomarudeckue yrieBoopo/sl (apeHsr). beH3ou 1 Tonyon: coctas, cTpoeHue, Guznueckue u
XUMHUYECKHE CBOMCTBA (peaKLMy TaJJOTeHUPOBAaHUS M HUTPOBAHMUSI ), IOJyYEHUE U IPUMEHEHHUE.
Tokcu4HOCTH apeHOB (BIHMSHUE OCH30JIa HA OpPraHu3M 4YeloBeka). ['eHeTHuecKast CBsI3b MEKIY
YII€BOIOPOAAMHU, TPUHAIICKAIIMMHU K Pa3IUNYHBIM KJIacCaM.

[TpupoaHbIe HCTOYHHUKH YTIeBOAOPOAOB. [IpupoiHblii ra3 u nonyTHele HeTsHbIE ra3sl. HedTh 1
e€ npoucxoxaeHue. CrnocoObl nepepaboTKH HEPTU: TEPETOHKA, KPEKUHT (TEPMUUECKHH,
KaTaJuTHaeckuil), nuponus. [IpoaykTel nepepaboTk He(TH, UX TPUMEHEHHE B
MMPOMBIIIJICHHOCTH

U B ObITy. KaMeHHBIH yroJib M IPOJYKTHI €ro nepepaboTKu

OK 01
OK 02
OK 04
IIK 2.2
I1IK 2.3
IIK 3.2

Tema 4.2.
DOU3NKO-XUMHUYECKHE
CBOICTBa
YII€BOJ0POIOB

Conep:xanue yueOHOT0 MaTepHaJia

JlabopaTopHble 3aHATHS

JlaboparopHuas pabota Ne3 «CBoMCTBa YTIIEBOAOPOIOB.

TpuBHuanpHas U MEXIyHapOIHAS HOMEHKIIATypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTYYECHHUS
yriIeBoAOpoA0B. [lonydenne 3TuineHa u u3ydeHue ero CBoMCcTB. MoaeaupoBaHue MOJIEKYIT U
XUMHYECKHX TPEBPAICHUIN YIIIEeBOIOPOI0B (Ha MPUMEpEe dTaHa, STUIICHA, alleTHIICHA U JIp.) U
raJIOT€HOMPOU3BOTHBIX

OK 02
OK 04

Pasnen 5. Kuciopoaocoaep:kaunme oprannyecKue coeinHeHust

14

Tema 5.1.
Cnuprel. ®enon

Coaep:xanue yueOHOro MaTepuaJia

Hpel[eJ'ILHLIC OOHOATOMHBIC CITUPTEL (MeTaHOJ'I u 3TaHOJ'I): CTPOCHUC, (I)I/IBI/I‘ICCKI/IC 1 XUMHWYCCKHUEC

OK 01
OK 07
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CBOICTBa (peakiuy C aKTUBHBIMU METAJUIAMHU, TaJIOTEHOBOIOPOIaMHU, TOPEHUE), IPUMEHEHHE.
Bonopoausie cBsi3u MEK 1y MOJIeKylaaMu ciiupToB. DU3noI0ornyeckoe 1eiCcTBUE METAHOA U
3TaHOJIa HA OPraHMU3M YEeJIOBEKaA.

MHOr0oaToMHBIE CITUPTHI (ITHIICHTIIUKOJb U TIIMIEPHH): CTPOCHUE, (PU3NUECKHE U XMMUYCCKUE
CBOIiCcTBa (B3aMMOJIEICTBHE CO MIETOYHBIMU METANIJIAMH, KaueCTBEHHAs peaKIMsl Ha
MHOT'0aTOMHBIE CIUPTHI). DU3NOIOTHUECKOEe JIEUCTBHE HA OpraHu3M 4esioBeka. [Ipumenenue
[JIMIEPUHA U STUIEHTIIUKOJIS.

®enou. CTpoeHne MOJIEKyIbl, (PU3NYecKre U XUMHUYECKHe CBOMCTBA (heHoa. TOKCUYHOCTD
denona, ero pusmonornveckoe AeicTBUe Ha OpraHu3M uenoseka. [Ipumenenue denona

Tema 5.2.
ANBOETUIbL.

KapOoHoBbI€ KUCTOTHI.

Crnoxubie 3¢upbl

Conep:xanue yueOHOTro MaTepHaJia

Anblerupl 1 KeToHb! ((popManbIerus, aneTanbAaerul, aleToH): CTpoeHune, GU3nIecKue 1
XUMHYECKHE CBOMCTBA (pEaKMy OKUCIIEHUSI U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINUN),
IIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpefieNIbHbIE KAPOOHOBBIE KUCIOTHI (MypaBbUHAs U YKCYCHAsI KUCJIOTHI):
CTpoeHue, (pu3nyeckre 1 XUMUYECKHe CBOMCTBa (0011IKe CBOMCTBA KUCIIOT, peaKIysl
STepU(HKAINN), TOTTydeHHE U puMeHeHne. CTeapuHOBast U OJICUHOBAsI KHUCIOTHI KaK
IPEJCTaBUTEIIN BBICIIMX KApOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX
MOIOIIee IEUCTBHE.

CrnoxHble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maposn3 cinoxxHbIX 3¢pupoB. XKupsl.
I'unponns xupos. [Ipumenenne xupoB. bruosornueckas posib ;KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepuaJia

VYrieBonbl: cocTa, KiacCUpUKaIUs yTriIeBOAOB (MOHO-, IU- U TIosMcaxapubl). [mroko3a —
OPOCTEUIINKA MOHOCAaXapH/a: 0COOEHHOCTH CTPOEHHSI MOJIEKYIbl, PU3NUECKHE U XUMUYECKHE
CBOMCTBA IITFOKO3bI (B3anMoieiicTBue ¢ ruipokcuaom menu (1), okucienne aMMuaqHbIM
pactBopoM okcufa cepedpa (1), BocctaHOBIEHUE, OPOKEHHUE TITFOKO3bI), HAX0XKICHUE B TIPUPO/IE,
NPUMEHEHHE TIFOKO3bI, OMOJIOTHYECKast POJIb B )KU3HEICITEIHPHOCTH OPTaHU3Ma YEIOBEKA.
®otocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Caxapo3sa — npecTaBuTeIb TUCAXaPUIO0B, THAPOIU3 Caxapo3bl, HAXOKACHUE B IPHPOJIE H
PUMEHEHUE.

[Monmcaxapuapl: Kpaxmail U [EJUTI0I03a KaK MPUPOIHbIe oauMepsl. CTpoeHHe Kpaxmana i
[EJUTIONO03bI, (GPU3NYECKHE U XUMUYECKIEe CBOMCTBA KpaxMara (THAPOIU3, KaYeCTBEHHAS PEaKIUs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.

Coaep:xanue yueOHOro MaTepHaJia

OK 01
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DOU3NKO-XUMHYECKUE
CBOICTBa
KHCJIOPOJIOCOIePIKAIIIIX
OpraHUYECKUX
COETUHEHUN

IIpakTnyeckue 3ansaTus

[Tpaktuyeckas padora Ne§. «HomeHKIIaTypa KUCIOPOAOCOACPKALIIX OPTaHUIECKUX
COCTUHEHUN Y.

TpuBnanbHas 1 MEXIyHapOAHAsE HOMEHKJIATypa, XUMHUECKUE CBOMCTBA, CIIOCOOBI MOTy4eHUS
CHHMPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, AJIbJETUAOB U KETOHOB. COCTaBIEHUE CXEM
peaxkuuii (B TOM YKCII€ 110 MPEAJIOKEHHBIM LIETI0YKaM IPEBpaIleHuH ), XapaKTepU3YOILINX
XMMHUYECKHE CBOMCTBA KUCIIOPOIOCOAEPIKAIIUX OPraHMYECKUX COSAMHEHUM

[TpakTrdeckast paborta Ne9. « Xumudeckue u (pU3MUECKHUe CBOMCTBA KHCIOPOAO0COIePIKAITIX
OpPTaHUYECKUX COCIUHECHUS.

[TpoBeneHMe, HAOIOICHNE U ONTMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB,
Ka4eCTBEHHbBIC PEAKIIMU OJTHOATOMHBIX CIIUPTOB (OKUCIeHHEe TaHoma okcuaom meau (1)),
MHOT'OATOMHBIX CITUPTOB (B3auMo ieiicTBHE TuieprHa ¢ ruapokcuaom meau (I1)), anpaerumos
(oxucIIeHHe aMMHUadHbIM pacTBopoM okcua cepeopa(l) u ruapoxcumom meau (11,
B3aMMOJICHCTBHE KpaxMalla C MOJIOM), H3y4eHHE CBOWCTB pAaCTBOPA YKCYCHOU KHUCIIOTHI

OK 02
OK 04

Pa3znen 6. A3oTcoaeprkaniue opraiHnyecKkue coeTuHeHus

~

Tema 6.1.
AMUHBI.
AMUHOKHCITOTEI.
benku

Coaep:xanue yueOHOTro MaTepHaJia

AMUHBI: METWJIAMUH — IPOCTEHIIINI MPEICTaBUTEIh AMUHOB: COCTaB, XUMHUYECKOE CTPOCHUE,
bu3NYecKue U XUMHUYECKUE CBOMCTBA, HAXOXKECHUE B TIPUPOJIE.

AMUHOKHUCIOTHI KaK aM(pOTepHbIE OpraHuYecKue coequHeHus. DU3NYECcCKue 1 XUMUIECKHEe
CBOMCTBAa aMMHOKUCIIOT (Ha mpuMepe TMirHa). bruomornueckoe 3HaueHe aMUHOKHUCIIOT.
Ilentugel.

benku xak npupoanpie noauMepsl. [lepBuuHas, BTOpUYHas U TPETUUHAS CTPYKTypa OCIIKOB.
XVMHYEeCKUe CBOWCTBA OENKOB: THAPOIIN3, JeHATYpallks, KaYeCTBEHHbBIE peaKIIMK Ha OeTTKU

HpaKanecm[e 3aHATHSA

[TpakTuaeckast padota Nel0. «CBoicTBa a30TOCOACPKAIIUX OPTAHUUECKUX COCTMHECHUN.
OuznyecKkue 1 XUMUIECKHE CBONCTBA aMHHOB (PEaKIMK ¢ KUCIOTAMU U TOPEHUS) U AaMHHOKHCIIOT
(Ha mpumepe riunuHa). Habmrogenue u onncanme 1eMOHCTPAIIMOHHBIX OIBITOB: J€HATYpaIlUs
OeNIKOB MPH HarpEeBaHUH, IIBETHBIC PEAKIINH OCIKOB

OK 01
OK 02
OK 04

Pa3nes 7. BbicokoMoJIeKyJIIpHbIE COeINHEHUSI

Tema 7.1.
TlmacTmaccel.

Coaep:xanue yueOHOro MaTepHaJia

N

IIpakTnyeckue 3aHsATHS

OK 01
OK 02
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Kayuyku. Bonokna ITpakTuueckas padora Nell. «CunHTe3, aHAMHM3 U KIACCU(DUKAIINS BHICOKOMOJICKYIISIPHBIX OK 04
COEIMHEHUIN» K 2.2
OcHOBHBIE IOHATHSA XUMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, TOJIUMED, K 2.3
CTPYKTYPHOE 3B€HO, CTEIICHb MOJIUMEPHU3AIINH, CPEIHsIA MOJIeKyIsipHast macca. OCHOBHbIE K 3.2
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTUHEHUI — MOJTMMEpHU3aIIHs U MOJIMKOHCHCAIINS.
O3zHakoMyieHHE ¢ 00pa3liaMu MPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB:
IJIaCTMACCHI (TOJUATHIICH, TOJIUIIPONHUIIEH, TOJMBUHWIXIIOPU], TOJIUCTUPOI); HATYpaIbHBIA U
CUHTETHUYECKHE KaydyKu (OyTaueHOBBIN, XJIOPOIPEHOBBIN U U30IPEHOBBIN ); BOJIOKHA
(HaTypasnbHbIe (XJIOMOK, MEPCTh, METK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO03a),
CHHTETHUYECKHE (KAIPOH M JIaBCaH)
KounrpoJabsHnas padora N
3 CTpyKTypa U CBOWCTBA OPraHMYECKUX BEIIECTB (10 pa3zaenam 3-7)
IIpodeccnonanbHO OpHEeHTHPOBAHHOE CO/lep:KaHNe (coep:KaHNe TPUKJIAJTHOTO MO)Iy.JIH)3
Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJIOBEKA OK 01
Tema 8.1. Coaep:xanue yue0HOro MaTepHaJia OK 02
Xumudeckue [TpaBuiia 5KOJOTHYECKH [€TIECO00PA3HOrO TIOBEAEHHUS B OBITY U TPYIOBOIA JICITEIBHOCTH B OK 04
TEXHOJIOTH LEJSAX COXPAHEHUS] CBOETO 3/I0POBbS M OKPYXKAIOILIEH TPUPOJHOM Cpe/ibl, OACHOCTh OK 07
B IIOBCETHEBHOU BO3JICUCTBHS Ha )KMBBIE OPTaHU3Mbl OPTAHUYECKUX BEIIECTB OTJEIHHBIX KIIACCOB IIK 2.2
U Ipo(eCCUOHANBHON | (YIJIIEBOIOPOIBI, CIUPTHI, (DEHOJIBI, XJIOPOPTaHUUECKHE TIPOU3BOIHBIE, ATbICTH/IBI U JIP.), IK 2.3
NEeATEIbHOCTH YEJI0BEKA | MOKa3aTeNb MPEAEIbHO JOMYCTUMON KOHIIEHTPAIIMH B €T0 UCTIOJIb30BaHUE. IIK 3.2

Ponp xumun B 00ecrieueHMH HKOJIOTHUECKOM, JHEPreTHUECKON U MUIIeBOi 0e30IacHOCTH,
Pa3BUTUH MEAMIIMHBI, CO3/JaHUU HOBBIX MaTEpUajoB (B 3aBUCUMOCTH OT BUA
npodecCHOHATBHOM 1eATENTbHOCTH ), HOBBIX UCTOYHUKOB 3HEPTUH (AJIbTEPHATUBHBIE HCTOYHHUKH
sHeprun). [ToHsTHE 0 HAyUYHBIX METO/IaX MMO3HAHUS BEIIECTB U XMMHUECKUX PEaKIINM.
[TpencraBiaenus o0 OOIMMX HAYYHBIX MPUHIUIAX TPOMBIIUIEHHOTO OIY4YEHUs BaKHEHIINX
BelIeCTB (Ha MpUMepax MPOU3BOJCTBAa AMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

XUMUS U 30pOBbE YeJIOBEKa: paBuiIa 0€30MacHOr0 UCTIOIb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, ObITOBOW XMMHH B TOBCEHEBHOMN KU3HU

IIpakTHYeckHe 3aHATHA

[Tpaktuyeckas padora Nel2. «IIpuMeHeHne XUMUYECKUX BELIECTB U TEXHOJIOTUH C y4eTOM
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Oynyiieil mpogeccuoHaNbHON AESITENEHOCTH.

Pemienue keiic-3a1a4 o TeMaM: MUIIEBbIE TPOYKTHI, OCHOBBI PAllMOHATILHOTO TUTAHUS,
Ba)KHEHIIINE CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE MaTEPHAIIbI, CETbCKOXO03SHCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKII0, KEPAMHUKa, MaTEPUAIIbI Il SJIEKTPOHUKH, HAHOMATEPHAIbI,
TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKH SHEPTUH, OPTaHUYECKUE U MUHEpAJIbHbIE YA00pEeHHUS,
JICKapPCTBEHHBIE M KOCMETUYECKHUE MPEnapaThl, OBITOBASI XHUMHSI, MATEPHUAIIBI U3 UCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH.

3ammra: [IpeacraBieHne pe3ynbTaToB pelIeHus Keiic-3a1a4 B (hopMe MUHU-TOKIIaa
(omyckaeTrcs UCNOb30BaHUE TpadUUeCKUX U MPE3CHTAIMOHHBIX MAaTEPUAIIOB)

IIpomeskyTouHasi arTecTanus no gucuuiinne (nuddepeHnpoOBaHHbIN 3a4eT)

Bcero

72
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3. YCJOBWUSI PEAJTA3ALIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
TACHUTLINHBI

3.1 MaTepua/jibHO-TeXHHYeCKOe ofecrevyeHne

JAns  peanuzanuu  MporpaMMbl  y4eOHOW — JUCHMIUIMHBI HMMEETCS — CIeIyroIee
CIeMAIbHOE MTOMEIICHNE: KAOMHET XUMHUH

[Tomerienue KabuHera COOTBETCTBYET TpeOOBaHUAM CanutapHo -
snuaeMuonornueckux mpasui U HopMatuBoB (CanlluH 2.4.2 No 178—02): ocHailieHO TUTIOBBIM
o0opyJOBaHHEM, B TOM YHCIIE CIEUUAIN3UPOBAHHONW Yy4yeOHOW MeOenbio U CpeAcTBaMH
o0y4yeHHs, HEOOXOJUMBIMH JJISi BBINOJHEHUS TPeOOBaHWMH K YPOBHIO  IOATOTOBKU
00yJaronmxcs.

Cnennajn3upoBaHHas Medesib U CHCTeMbl XpPaHEHUS

1

Crton 1a00paTOpHBIA 1EMOHCTPALIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOUKUM U TEPMOCTONKUM
MOKPBITHEM, PAKOBUHOMW, ITOJABOJIKOM U OTBEICHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMU, aBTOMATAMU aBAPUIHOTO OTKIIFOUECHHSI TOKA)

Cron 1abopaTopHbIil 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM TTOKPBITHEM )

Cron yueHndeckuil 1a00paTOpHBIN, PEryIHUpPyeMbIi MO BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPBITUEM, PAKOBUHOM, OOPTHUKOM 110 HAPY>KHOMY
Kparo, OJIBOIKOW U OTBEICHUEM BOJIbI, U CAHTEXHUKOMN )/CTON yUCHHUECKU,
peryaupyemMblii 1o BbIcOTe (IPHOOPETAETCS TOIBKO MPU HATMYUU CIICIIUATIEHOTO
71a00PaTOPHOTO OCTPOBHOT'O CTOJA) (10 KOIUUECm8) 00yYaAouuxcsl)

SN

Ctyn y4eHUYECKU (10 Koauuecmaeay 00yyarouuxcsi)

ol

Orserymurens

(ep]

Jocka xnaccHas/PenbcoBas cucreMa ¢ KJIaCCHOM M MHTEPaKTHBHOM TOCKOM
(mporpammHOe obecrieyeHue, MpoeKTop, KPEIuIeH!s! B KOMIUIEKTE)/MHTEPAKTUBHOM
NaHeJbIo (MPOrpaMMHOE O0ecrieyeHNEe B KOMILIEKTE)

CTon ¢ simmKaMu JUIsl XpaHEHUs/TyMOoU (pabouee mecmo npenodasameinsi)

Kpecno oducnoe (pabouee mecmo npenooasamens)

Jlocka npoOkoBasi/Jlocka MarHuTHO-MapKepHast

0 | Cucrema (ycTpoicTBO) /Uil 3aTEMHEHUSI OKOH

1 | llIkad BBITSYKHOM MaHOPaMHBIH

2 | Hlkad ans XpaHeHus: yueOHbIX MOCOOUH

3 | Anreuka YHUBCPCAJIbHAA IJId OKa3aHUd nepBoﬁ MEIUITMHCKON MOMOIIU

TexHnuyeckue cpeacraa

1 | MHoroyHKIIMOHAJILHOE YCTPONCTBO/IPUHTED

2 | IHTepaKkTUBHBINA IPOTPaMMHO-aNapaTHBIN KOMIUIEKC MOOMIIBHBINA WIIN CTallMOHAPHBIH
(mporpamMmHOe obecrieueHue, MpoeKTop, KperieHne B KomiuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM JOCKOM (ITporpaMMHOE o0ecriedeHue, MpoeKTop, KPETUICHHE
B KOMIUJICKTE )/ HHTEPAKTUBHON MaHENbI0 (IPOrpaMMHOE 00eCieYeHHEe B KOMILJIEKTE)

3 | IlepcoHasbHBIN KOMITBIOTED € TIepUdepreitl/HOyTOYK (JIMIIEH3NOHHOE MTPOTPAaMMHOE

obecrieyeHne, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMa 3aIlIUThI OT BPEIOHOCHOMH
uH(popMalnu, mporpaMmHoe odecnieuenue A HudpoBoi 1adbopaTopu, ¢
BO3MOYKHOCTBIO OHJIAH-0IIPOCa)

JJIeKTPOHHBIE CPeICTBA 00y4YeHMsI

1

DnekTpoHHBIEe cpencTBa o0yueHus/MIHTepakTUBHBIE TOCOOUs/OHIAMH-KYPCHI (710
pazoenam paboueil npocpammol)

JleMOHCTpallMOHHBIE Y4eOHO-HATJISIIHbIE OCOOUs

1

CJ'IOBapI/I, CIIPAaBOYHHKH, SHIOUKIIONIC AN (I’ZO XUMUYECKUM HayKaM)

2

Kowmmext IOPTPETOB BCJIMKNX XUMHUKOB
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3

[TocoOus HATIISIAHOM SKCIIO3UIIHNA

4

Ilepuonnueckas cucrema xumudeckux 3jeMeHToB /.M. Menneneesa

Cnennajan3upoBaHHast MeOesib U CHCTeMbl XpPaHEHMs JIJI1 XMMUYeCKOii J1JadopaTopun

1

JlaGopaTopHbIit OCTPOBHOM CTOJ (JIByXCTOPOHHUH, C 3aLIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MTOKPBITUEM, HAJICTOJIEM, C ITOACBETKON U AIEKTPUUECKUMHU PO3ETKAMH,
MOIBOJIKOM U OTBEJICHUEM BOJIbl, U CAHTEXHUKOMN)

N

Ctyn 1a00paTOPHBIN, PETYIUPYEMBIH 11O BHICOTE

Crton 1a00paTOpHBIA 1EMOHCTPALIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MIOKPBITHEM, PAKOBHUHOMW, ITOIBOJIKOM U OTBEJECHUEM BOJbl, CAHTEXHUKOM,
AIIEKTPUUYECKUMHU PO3ETKAMU, aBTOMATAMH aBapUITHOTO OTKJIFOUEHHS TOKA)

IS

Crton 1a00paTOpHBIA 1EMOHCTPALIMOHHBIN C HAACTPONUKOH (C 3aLIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MTOKPBITHEM )

Cron ¢ AuMKamMy JJis XpaHEeHUs/TyMOO#

Kpecno oducnoe

Orserymurenb

€MOHCTPAIlMOHHOE 000PY/10BaHHe U NPUOOPHI I KaONHeTA U JIadopaTopumn

Becsl anextponnbie ¢ USB-nepexoaHukom

CTOJIMK TTOIBEMHBIH

I{enTpudyra nemoHcTpaionHas

IIITaTuB 1EMOHCTPAMOHHBIN

AnnapaT JJIA ITPOBCACHUA XUMHNYCCKHUX peaKHI/Iﬁ

Annapar Kunna

OBAMOMETP

I'openka yHuBepcanpHas

olo|Nlo|u|slw N kg N|o|o

[Tpubop 11 HLTIOCTPALIMK 3aBUCUMOCTH CKOPOCTH XMMUYECKUX PEAKIUI OT YCIOBUI
OKpY’Karolien cpesibl

10

Habop nns s5ekTponuza AeMOHCTPallMOHHBIN

11

[TpuGop 11 ONBITOB O XMMHUH C IEKTPUUECKUM TOKOM (J1aOOpaTOPHBIN)

12

[Tpubop /U1 OKKCIEHUSI CIUPTA HAJl METHBIM KaTaJu3aToOpoM

13

HpI/I60p JJI TIOJTYYCHUS TaJIOUJ0AJIKAHOB I[eMOHCTpaLII/IOHHHﬁ

14

[Tpubop 11 osTydeHus: paCTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15

YcraHoBka 1715 GUIBTPOBAHMS 110 BAKYYMOM

16

[Tpubop U1 onpesieneHus CoCTaBa BO3AyXa

17

["a30aHann3aToOp KUCIOPOJa U TOKCUYHBIX ra30B ¢ HH(POBON MHIAMKAIMEHN MoKa3aTenen

18

HpI/I60p JJI WJTIFOCTPpAUK 3dKOHA COXPAaHCHHA MACChl BCHICCTB

19

YcranoBka JJI TICPECTOHKH BCUICCTB

20

bapomerp-anepouns

21

Habop nns n3ydenus BOIOpOJHON SHEPTeTUKU

22

pH-meTpsI (Qononnumenvroe sapuamusnoe 06opyoosanue)

JlabopaTopHo-TexHOJI0THYeCcKOe 000pyA0BaHME 1JIsl KA0MHeTa U JIa0opaTopun

[Tpubop /1 MoJTydeHus rajJlon1I0aJIKaHOB U CJIOKHBIX 3()HUPOB 1a00PaTOPHBII

Konbonarpesareib

DJIEKTPOTUIUTKA

bansi koMmOMHMpOBaHHAas J1abopaTopHast

Becn1 gia ChIITYYHUX MaTCpruaJIOB

[Tpubop 11 monydeHus razon

CrnimproBka JlabopaTopHast

MarautHas Memajika

OO N|O|OTPD|IWIN -

MI/IKpOCKOH I.[H(I)pOBOfI C PYKOBOACTBOM I10JI30BATCJIS U rnmocoouemM JJI ydalInuxcs

[EN
o

HaGop my1st 4ucTKu ONTHKH
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11 | HaGop mocy bl 11t peakTHBOB

12 | Habop nocy bl ¥ IpUHAATICKHOCTEH U1t pabOThI ¢ MAJIBIMU KOJMYECTBAMH BEUIECTB

13 | HaGop npuHayiesxHOCTEN ISl MOHTa)Ka MTPOCTEUITNX TPHUOOPOB 110 XMMUHU

14 | HaGop mocyapl M MPUHAJICKHOCTEH U3 IponwieHa (MUKpoxabopaTopus)

JlabopaTropHasi XuMHYeCKasi MOCYAA 1Jisl KaOMHeTa U J1a00paTopuu

KommiekT ko6 JeMOHCTpaMOHHBIX

Habop npobok pe3nHOBBIX

Ilepexon CTEKJISTHHBIN

[Tpobupka Bropua

[Tpobupka NByXKOJIEHHAs

CoenmHnTENb CTEKIITHHBIN

3a)kuM BUHTOBOM

3axxum Mopa

OO |NO|OT|PAWIN|F-

[Imadr cHIMKOHOBBIN

[EEN
o

KoMIiekT cTeKIsTHHON IOCyJIbl HA IJ_UII/I(i)aX ,Z[eMOHCTpaI_II/IOHHHﬁ

[EEY
[EEN

Jlo3upyroriee ycTpoicTBO (MEXaHUYECKOE)

[EEN
N

KowmrmiekT u3nenwuii u3 kepamuku, Gpapdopa u dasaca

[EEN
w

KommuiexT noxek paphopoBbix

[EEN
IS

Kowmmrext MCPHBIX K0JI0 Majaoro oobema

[EEN
o1

KoMmmiekT MepHBIX K0JIO

[EEN
(op]

Kommekt MCPHBIX TUJINHAPOB IJIACTUKOBBIX

[EEN
\‘

Kommrext MCPHBIX HUJIHMHAPOB CTCKIIHHBIX

[EEN
oo

Kommmext BOPOHOK CTCKJIIHHBIX

[EEN
(o]

KommiekT nuneTox

N
o

KoMILIEKT CTaKaHOB IIJIaCTUKOBBIX/CTEKIITHHBIX

N
[

KommieKkT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMImekT cTakaHYnKOB JJIs B3BCIIIMBAaHUA

N
w

Kommmext CTYIIOK C NICCTUKAMU

N
N

HaGop mmaTeneit

N
(6]

Habop nunieron

N
(o]

HaGop uamiek [letpu

N
~

TpyOxka cTeksiHHasI

N
oo

DKCUKATOP

N
O

Yama KpUCTAJJIN3AlIMOHHA

w
o

[{umie! TUTEeTbHBIE

w
-

broperka

w
N

ITpobupka

w
w

banka non PCAKTUBELI ITOJIMDTUIICHOBAA

w
S

banka nmog PCAKTUBLI CTCKIISIHHAA U3 TCMHOI'O CTCKJIA C HpHTCpTOﬁ Hp06K0ﬁ

w
a1

Ha0op CKJISIHOK 7151 paCTBOPOB PEAKTUBOB

w
(op}

ITanouka cTekIssHHAS

w
-~

[lIratuB ms mpoOUpox

w
(e}

Komrrext CpCACTB I HHI[HBHI[yaHBHOﬁ 3allIUThI

w
[{e]

KoMmrutekT rTepMomMeTpoB

SN
o

CyHII/IJ'II)Haﬂ IMaHCJIb JJIA ITOCYAbI

ISN
[UEN

OubTpoBanibHas OymMara/QuiIbTpel OyMaxKHbIE (Q0NOIHUMENbHOE 8APUAMUBHOE
obopyodosaniue)

Mopenn (00beMHBIE M IJIOCKHE), HATYPAJIbHbIE 00beKThI (KOJIEKIIMH, XHMHYEeCKHe
peaKkTHBbI) Vi KaOMHeTA U J1a0opaTopuu
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Kommiekt mozeneil KpucTauIm4ecKuX pereTok

Mogenb MOJIeKyIIbl Oenka

Ha60p JJI1 MOACTIMPOBAHUA CTPOCHM S HCOPTaHNYCCKUX BEIICCTB

Habop st MmosienupoBaHusi CTPOCHUSI OPTraHMYECKUX BEIIECTB

Habop 1151 MojiennupoBaHusi CTPOEHUS aTOMOB U MOJICKYJT

Habop nns MonenupoBaHusi 3J€KTPOHHOTO CTPOECHUSI aTOMOB

KomMmimiekT kojuieknuii

KoMImiekT XuMHYSCKHX PCAKTHBOB

0opynoBaHue JJa0OPAHTCKON Ka0UHeTa XUMHUM

Crou ¢ smMKamMu 17151 XpaHeHUst/ TyMOOH

Kpecno oducnoe

Cton 1ab0paTOPHBIA MOCYHBIH

CYH_II/IJ'IBHaH IMaHCJIb JJIs1 ITIOCYbI

[xad mist xpaneHus yaeOHbBIX TOCOOMIA

[Hkad nns XxpaHeHHs] XUMUYECKHX PEAKTHBOB

[kad nus xparnerus 1a00pPaTOPHON MOCY LI/ TIPUOOPOB

[Ixad BBITSHKHOM

@OO\I@U‘ILOOI\)HOOO\I(DU‘I-&OOI\)I—‘

JlaGopanTckuii cTon

[EEN
o

Ctyn 1a00paToOpHBI, pEeryIUpyeMblil 10 BEICOTE

[EEN
[EEN

QHGKTpI/I‘IeCKI/Iﬁ AKBAAUCTUILJIATOP

[EEN
N

[xad cymmibHbIN

[EEN
w

Pe3uHoBbIE IICPYATKH

[EEN
N~

KommuiekT epieid uist MbIThsI JJaOOpaTOPHON NOCY bl

TexHuuyeckue cpeacTBa 00y4eHHs: KOMITBIOTEp C YCTPOHCTBaMH BOCIIPOW3BENCHHS 3BYKa,
NPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C IKPAHOM
3.2. UuopMmanoHHOe odecniedeHre peajn3aluu NporpaMmmbl

Jia peanuzanuu MporpaMMbl OMONIMOTEUHBIH (QOHI 00pa3oBaTeNbHON OpraHu3aluu
OCHAIIIEH TIEYaTHBIMH U 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMU M MHPOPMAMOHHBIMUA PECypPCaMH,
pexomenioBanHbIMA DYMO, 1151 UCTIONB30BaHKS B 00pa30BaTEILHOM IPOIIECCE.

3.2.1 OcHOBHBIE IEYATHBIE U3TAHUS:

1 Tabpuensn, O.C. Xwumus: y4yeOHHK [  CTYJEHTOB NPOECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3alvii, ocBauBaromux mpodeccuu u crnenuanbHoctu CIIO / O.C.
abpuensu, W.I'. OctpoymoB. — Mocksa: IIpocsemenue, 2024. — 128 c. — Tekcr
HEIOCPEICTBEHHBIMN.

2 Tabpuensn, O.C. Xumusa. IIpaktukym: yue6. mocoOue Ui  CTYIEHTOB
npodecCHOHATBHBIX ~ 00pa3oBaTelIbHBIX  OpraHu3alMidi, OCBaMBaOIMX  npodeccun U
cneuunanbHoct CIIO / O.C. T'abGpuensH m ap. — Mocksa : 2024. — 215 c. - Teker
HEIOCPEICTBEHHBIMN.

3 T'abpuensu, O.C.u ap. Xumus: mocodue st moaArotoBku k EI'D: yueb. mocobue s
CTYACHTOB MpPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3alMi, OCBAaMBAIOIIMX Hpodeccuu H
cneunanbHoct CIIO / O.C. T'abpumensn u np.. — MockBa : 2023 — 304 c. - Tekct
HEIOCPEICTBEHHBIMN.

4 T'abpuensH, O.C. Xumus. TecTsl, 3a1a41 U yIpakHEHUs: yued. mocobue JUist CTyIeHTOB
npodecCHOHATBHBIX ~ 00pa3oBaTelIbHBIX  OpraHu3alMid, OCBaMBaOLIMX  npodeccun |
cneuuansHoctu CIIO / O.C. I'abpuensn, I'.I'. JIsicoBa — Mocksa : 2023 — 336 c. - Tekcr :
HEIOCPEICTBEHHBIMN.
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5 Epoxun, KOM. Xumus mgis mnpodeccuidi W CHENUATBHOCTEH TEXHUYECKOTO U
€CTECTBCHHO-HAYYHOrO0  mpoduieit:  y4yeOHHK  JUIsi  CTYACHTOB  MPOQECCHOHATBHBIX
0o0pa3oBaTeNbHBIX OpraHu3alui, ocBamBarommx mpodeccun U cnenuansHoctn CIIO / FO.M.
Epoxun, N.b. KoBaneBa. — Mocksa : 2023 — 267 c. - TeKCT : HENOCPEICTBEHHBIA.

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

6. Mup xumuu : 371eKTpoHHBIH xypHan //mirofhim.narod.ru/

7. XuMmus AJid BceX : WIUIFOCTPUPOBAHHBIE MaTEPUAIIbI 110 O0ILEH, OPraHUYECKON U
Heopranundeckor xumun //school-sector.relarn.ru/nsm
8. OCHOBBI XMMHH : JICKTPOHHBIA y4eOHHK //WWwW.hemi.nsu.ru

9. Xumus u xu3Hb — X XI BeK : HAyIHO-TIONMYJIAPHBIN KypHa //Www.hij.ru

udposbie 0OpazoBaTe/ibHbIE PeCypPChl:

10. Onmummnuana «Ilokopu BopoGbeBbl Topsl» : [caiiT]. - MockBa. — URL: www.pvg.mK.ru
- TeKkcT : 2eKTPOHHBIN.

11. O6pazoBaTenbHbIi CallT MM MKOIBHUKOB «XUMUA» : [caiiT]. - MockBa. — URL:
www.hemi.wallst.ru - TekcT : 3;1eKTpOHHBIH.

12. DnekTponHast OubamoTeka: OMOIMOTeKa O XUMHUH : [caiiT]. - MockBa. — URL:
WWw.chem.msu.su - TekcT : 2JIeKTPOHHBIH.

13. UntepHer-uznanue s yunurtenei «EcrectBennsie Hayku» : [caidt]. - MockBa. — URL:
www.enauki.ru — TekcT : 3JeKTpOHHBIH .

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKM:

14. Tabpuensa, O.C. OctpoymoB W.I'. Xumus mis npodeccuit u crenuaibHOCTEH
€CTECTBEHHO-HAYyYHOI'O npoQuIs: y4eOHUK Uil  CTYIEHTOB  Npo(hecCHOHAIBHBIX
o0pa3oBaTeNbHBIX OpraHu3aIuii, ocBamBarmux mpodeccun u crenuanbHoctn CIIO / O.C.
[Ma6puensu, U.I'. OctpoymoB. — Mocksa : 2023 - TekcT : Henocpe1ICTBEHHBIH.

15. Tabpuensn, O.C. Xumusi: KHUTA I IpenojaBarens: yued.-metoma, mocoodue / O.C.
["a6puensu, .. JIpicoBa. — Mocksa : 2024 — 336 c. - TekcT : HemocpeACTBEHHBIH.

16.Epoxun, IO.M. Xumwusa: 3agaunm M ynpaxkHeHus: ydeO. mocobue ans CTYI.
yupexjeHuit cpen, npod. O6pasosanus / FO.M. Epoxun. — Mocksa : 2014 — 288 c. - Tekcr :
HEIIOCPEACTBEHHBIN.

17. Epoxun, FO.M. CO0pHHUK TECTOBBIX 3aJaHHIl MO XUMHUM: y4yeO. mocoOue sl CTY..
yupexxaeHuit cpell. npod. ObpazoBanus / FO.M. Epoxun. — Mocksa : 2025 — 128 c. - Tekcr :
HEIIOCPECTBEHHBIN.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTpoib 1 o11eHKa pe3yJIbTaTOB OCBOEHUS 00111€00pa3oBaTeIbHON
JTUCHUILUIMHBI PACKPBIBAIOTCS Yepe3 NUCIUIUIMHAPHBIE PE3YIbTAThl, HAIIPABJICHHBIE
Ha (opMHUpOBaHUE OOIIKX U MPOdHEeCCUOHATBHBIX KOMIIETEHIIMHI 10 pa3ienaM u
TEMaM COZepKaHus yueOHOTro MaTepHaia.

Oo6masi/npodeccuonanbHast Pasnen/Tema Tun ouenoq}tblx
KOMIIeTeH U MeponpusITHi
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoQeCcCHOHATBHON AEITeTbHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tewma 8.1
OK 02. Mcnonp30BaTh COBpEMEHHBIE Tema 1.2, 1.4, TectupoBanue
CpEeJCTBA MOKCKA, aHAJIN3a U 1.6,1.7 VYeTHbli onpoc
UHTEpIIpETaluy HH(OPMAIIUU, U Tema 2.1,2.2 Pemenne pacuéTHpIx 3a1a4
nH(pOpPMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 Hab6nronenue 3a xonom
BBITMIOJTHEHUS 33/1a4 PO eCCHOHATBHON Tema 5.2-5.4 BBITIOJTHEHUS PAKTUKO-
JeSITEIbHOCTH Tema 6.1 OpPUEHTUPOBAHHBIX 3aJJaHUI
Tema 7.1 [IpencraBnenue
Tema 8.1 pe3ynbTaToOB
OK 04. Tema 1.7 MPaKTUYECKHUX U
D¢} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 11abOpaTOPHBIX PaboT
paboTaTh B KOJJIEKTHBE H KOMAH/Ie Tema 4.1, 4.2 IIpoBenenne XuMHUUECKOTO
Tema 5.2-5.4 IKCIIEPUMEHTA
Tewma 6.1 Brinosninenue
Tema 7.1 KOHTPOJIbHBIX
Tewma 8.1 pabot o
OK 07. CopeiicTBOBaTh COXPAHEHUIO Tema 1.7 paszzenaM AUCHUIIIUHBI
OKpYKarolllen Cpebl, Tema 5.1 OneHka caMOCTOSTENBHO
pecypcocOepekeHuo, IpuMeHsITh 3Hanus | Tema 8.1 BBITIOJTHEHHBIX 3aIaHUI
00 U3MEHEHNH KJIMMaTa, IPUHIUIIBI 3amuTa peneHus Keic-
OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO 3aja4 (c yuetoMm Oyayuieit
JIEHICTBOBATh B UPE3BBIYAWHBIX CUTYAIUSIX npodeccuoHaTbHON
[1K 2.2 Unentuduunponarsb Tema 1.2 JIESITEIbHOCTH )
ACCOPTUMEHTHYIO NPUHAJIC)KHOCTh Tema 1.6 Brinonxnenune 3a1anuii
MOTPEeOUTETHCKIX TOBAPOB Tema 1.7 MIPOMEKYTOUHOMN
[K 2.3 Tema 2.1 aTTecTaluu
Co3naBaTh ycioBUs ISl COXPAaHHOCTH Tema 4.1
KOJIMYECTBEHHBIX M KaUE€CTBEHHBIX Tema 7.1
XapaKkTEepUCTUK TOBapa B COOTBETCTBUM ¢ | Tema 8.1
TpeOOBaHUSAMH JIEHCTBYIOIINX
CaHUTApPHBIX IIPABUJI HA Pa3HbIX dTarnax
TOBapOABHKECHHUS
[IK 3.2
OcCy1ecTBISTh s¢dexTuBHOE
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B3aMMOJICHCTBUE C KIIMEHTAMH B MPOIECCE

BEJICHUS  MPEAIOrOBOPHOMN
IIPOJIayKu TOBapa

paboThI

nu
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