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OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIbHOM JUCHUIIJIMHBI B 08 XUMUSI

1.1. MecTO AMCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

O6meo6pa3oBarenpHas aucuuiuinHa b/l 08 Xumus sBisercs o00s3aTeIBHONW YacThIO
00111e00pa30BaTENIbHOTO UKJIA 00pa3oBaTeNbHON mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no cnermanbHocTn 40.02.04 YOpucnpyneHuus

1.2. Hean u niiaHupyemMble pe3yabTaThbl 0CBOCHHS U CHUIIITUHBI

1.2.1. Heau u 32124 AUCHUILIMHBI

Cogepxanne mporpammbl  obmeoOpa3oBarenbHoi  aucnumuinHael - BJI 08 Xwuwmws
HAIpPAaBJICHO Ha JOCTHKCHUE CIIEIYIOIINX LeJIei:

- (dbopMUpOBaHHUE CUCTEMBl XMUMUYECKUX 3HAHWW KaK BaKHEHIICH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIekKaT KIIOYEBbIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE U MOHUMaHUE
CYITHOCTHU JOCTYITHBIX 00OOIICHHIT MUPOBO33PCHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- dbopMHUpOBaHHE W Pa3BUTHE MPEACTABICHHN O HAyYHBIX METOJAaX IMO3HAHMS
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 CIOCOOOB AESITENBHOCTH, CBA3AHHBIX C HAOIIOJCHHEM U
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOII0ICHUEM MPaBUi 0€30MacHOro OOpaIieHus C
BEII[ECTBAMH.

3agaum IMCHUILIMHBI:

1) chopMUpOBAaTh TMOHUMAHHE 3aKOHOMEPHOCTEH  IMPOTEKAHWS  XUMHUYECCKHX
MIPOLIECCOB U SIBICHUH B OKPY’KaIOIIEH Cpelie, a TAaK)Ke UX CBA3b C LIEJIOCTHON Hay4YHOH KapTUHOM
MHpa U IPYTUMH €CTECTBEHHBIMU HayKaMu;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYNbI HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIIECTB, YPAaBHEHUS XHMHYECKUX pEAKIHi, OOBSICHATH HMX CMBICI, HWHTEPIPETUPOBATH
pe3ynbTaThl XUMUUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTth HaBBIKH MIPOBEACHUS MPOCTEUIINX XUMUYECKUX
DKCIIEPUMEHTAJIbHBIX HCCIEAOBaHUNH C COONIOJICHHEM TMpaBHII 0E€30MacHOTO OOpalleHus ¢
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS HaXOJUTh, AaHAIW3UPOBATh M WCIHOIH30BaTh HWH(MOPMAIIUIO
XUMHYECKOTO XapakTepa M3 pa3iudHbIX HH(GOPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYas y4eOHYIO
JIUTEepaTypy, HaydyHble MyOIUKAIUU U HHTEPHET-PECYPCHI;

5) chopMupoBaTh YMEHHsI MPOTHO3UPOBATH TOCIEJACTBUS CBOCH NESITEIBHOCTH W
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOXKHBIE
HKOJIOTUYECKUE U COITMATBHBIC BO3ICUCTBUS;

6) chopMUpOBaTh TOHMMAaHUE 3HAYUMOCTU JOCTIDKEHUN XHUMHYECKONW HayKu U
TEXHOJIOTHI /I Pa3BUTHS COITMAIBHOM M TMPOU3BOJICTBEHHOW cep ¢ YMEHHEM NPHUBOIUTH
MPUMEPHI UX PUMEHEHHSI B PA3TUYHBIX chepax KU3HU.

1.2.2. Ilnanupyemblie pe3yibTaThbl 0CBOEHHSI 00111€00Pa30BATEIbHOM JUCIMILIUHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHwe oOuIeoOpa3oBaTeabHasl IUCHUIUIMHA «XUMHUS» HMEET IpHU
dopmupoBanuu u pazsutaun OK 01; OK 02; OK 04; OK 07 u IIKI1.l mpeacraBieHHBIX B
aktyanuznpoBaHHbIX @I'OC CIIO o 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 pe3yJabTaThl J0J/KHBI OTPAKaTh B
yacTu:
TPYAOBOI'O BOCIIUTAHUSA:

TOTOBHOCTB K TPYly, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPYI0II00ue;

TOTOBHOCTH K aKTUBHOM JIEATSIIHHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHON HAITPABJICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;
HWHTEpEC K pa3audHbIM cepam npodeccunoHaIbHOU
JIeATEIIHHOCTH.

MertanpeaMeTHble pe3yJbTaThl J0AKHbI OTPAKATH:
OsiajeHHe YHHBEPCAIBLHBIMH Y4¢OHBIMH
NMO3HABATEJbHBIMU eHICTBUAMM:

a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

CaMOCTOSITEITEHO (POPMYITUPOBATEH U AKTyaTHU3UPOBATH
po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHaBIMBAaTh CYIIECTBEHHBIA TPU3HAK WIIN
OCHOBAHUMA IJI1 CPABHCHUA, KJ'IaCCI/I(l)I/IKaHI/II/I u
00001IeHMS;

OTIPECTISATH IENU JeITeLHOCTH, 331aBaTh
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B
paccMaTpuBaeMbIX SBICHUSX;

BHOCHTBH KOPPEKTHUBBI B ACATCIbHOCTh, OUCHHUBATH
COOTBETCTBHUE PE3YJITATOB IICIISIM, OIICHUBATH PUCKU
HOCJ’IC,Z[CTBI/II‘;I ACATCIIBHOCTH.

JAucuMmiimHapHble pe3yJbTAaThl 10JLKHBI 0TPAKATh:

ITP6 01. chopMupOBaHHOCTH MPECTABICHUN: O XUMHIECKOU
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHON KapTUHbBI MUpPA, POJIN
XUMHH B IO3HAHUU SIBJICHUM IPUPOJBI, B POPMUPOBAHUU
MBIIUICHUS U KYJIBTYPbI JINYHOCTH, €€ (DYHKIIMOHATLHOM
IrPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] TPAKTUIECKUX
3a/1a4 U SKOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJHOM Cpee;

I1P0 02. BiageHne cUCTEMO XMMHUYECKHUX 3HAHUHM, KOTOPast
BKJIIOUYAET: OCHOBOIIOJIATAIONINE MOHATHS (XUMUYECKHA
9JIEMEHT, aTOM, JJICKTPOHHAast 000JI04Ka aToMa, s-, p-, d-
ANEKTPOHHBIE OPOUTATU AaTOMOB, HOH, MOJIEKYJIa, BaJIECHTHOCTb,
ANEKTPOOTPHULATENLHOCTD, CTETIEHb OKUCIICHUSI, XUMUYECKast
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOIHbIN
CKeJeT, (yHKIMOHANIbHAs TPYIIa, paguKall, U30MepHs,
M30MEPBI, TOMOJIOTMYECKUH Psifl, TOMOJIOTH, YTJIEBOJOPOIBI,
KHCIIOPO/I- ¥ a30TCO/IEPKAIUE COEAMHEHUSI, OMOJIOTUUECKH
aKTHBHBIE BellecTBa (YTIIeBObI, JKUPBI, OETTKN), MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS, KPUCTAILTMYECKAs PEIIETKA, TUIIbI XUMHUUYECKHUX
peakuuii (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30-1
9H/IOTEPMHUYECKHE, PEaKIIMi HOHHOIO 0OMEHa), pacTBOp,
ANEKTPOJIUTHI, HEAIEKTPOIUTHIL, JIEKTPOIUTHIECKAS
JUCCOLUAINS, OKMCIUTEINb, BOCCTAHOBUTEIb, CKOPOCTb
XUMHUYECKOHN peaklMi, XUMUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOPHsI XUMUUECKOTO CTPOCHUSI OPTaHUYECKUX
BeniecTB A.M. ByTiepoBa, Teopusi JIEKTPOTUTHYECKOU
Jauccounanuu, nepuoguyeckuit 3akon .M. MeneneeBa, 3aKkoH




0) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh HABBIKAMHU Y4E€OHO-HUCCIICIOBATEILCKON H
MPOEKTHOM JIEATEIBHOCTH, HAaBBIKAMH PAa3PEIICHUS
pooem;

BBISIBJISITh TIPUYNHHO-CIICJICTBEHHBIC CBSI3U U
AKTYaJIMU3UPOBATh 3a/la4y, BBIABUI'aTb T'MIIOTE3Y €C
pELICHNs, HAaXOIUTh apIyYMEHTBI JUIS J0Ka3aTeIbCTBA
CBOUX y’[‘Bep)KZIeHI/If/'I, 3aaBaThb MapaMCTphbl U
KPUTEPUH PELICHUS;

AHAJIM3UPOBATD MMOJIYYCHHBIC B XOA€ PCHICHUA 3aa4n
PE3YIbTATHI, KPUTUYCCKN OLCHUBATD UX
JIOCTOBEPHOCTD, IPOTHO3MPOBATH H3MEHEHUE B HOBBIX
YCIIOBUSAX;

YMETh MIEPECHOCHUTH 3HAHUS B TO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATSIILHOCTH.

COXpaHEHHUS MACChl), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN S3BIK
XUMHH, (PAKTOJIOTHUECKHE CBEJICHUS O CBOICTBAaX, COCTaBe,
MOJIy4YEHUHU U 0€30I1aCHOM MCIOJIb30BaHUM BAKHEHIIINX
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

ITP6 03. chopMupOBaHHOCTh YMEHUM BBISBIISITH XapaKTEPHbIC
MPU3HAKU U B3aUMOCBSI3b U3YUCHHBIX MOHSITHH, IPUMEHSATD
COOTBETCTBYIOIIME IMOHATHS PU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB U UX
IPEBPAILCHHI; BBISBIATH B3aUMOCBSI3b XUMHUUECKUX 3HAHUH C
MOHSATUSMHU U MIPEACTABICHUSIMHU JPYTHX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

IIP6 04. chopMupoBaHHOCTH YMEHHI HCIIOJIB30BaTh
HAaMMEHOBAHMS XUMHUYECKUX COCAMHEHUN MEXIYHAPOIHOIO
COK03a TEOPETUYECKON U NMPUKIIATHON XUMHUH U TPUBHUAIIbHBIE
HA3BaHUS BOKHEHIINX BEIIECTB (ITUJICH, alleTUIICH, TIUIEPUH,
dbenomn, popManpaerui, ykCycHasi KUCIOTa, TIIUIUH, YrapHbINA
ras, yriaeKUciblil ra3, aMMHaKx, raiieHasi U3BeCTb, HeraleHas
W3BECTh, MUTHEBASI COJIA U IPYTHUX ), COCTABIATH (POPMYIIBI
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB, YPABHEHUS
XUMHUYECKUX PEaKIuid, 00BIACHITH KX CMBICIT; TIOJITBEPKIATh
XapaKTepHble XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aITUCSIMU YpaBHEHUH
XUMHUYECKUX PEAKIUM;

I1P6 05. chopMupoBaHHOCTH YMEHHI yCTaHABINBATh
MIPUHAJIEKHOCTh U3YYEHHBIX HEOPTraHUUECKUX U
OpPTraHWYECKUX BEIIECTB K OMPEACIICHHBIM KJIacCaM U TpyIaM
COEIMHEHMH, XapaKTepU30BaTh UX COCTAB U BaKHEHIIINE
CBOMCTBA; OMPENEIATh BUIbl XUMUYECKUX CBS3EH
(KoBaJIeHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS ), TUITHI
KPUCTAINTMYECKUX PEIIETOK BEIIECTB; KIacCU(PUIIUPOBAThH
XUMHUYECKUE PEAKIINH;

ITP6 07. chopMupoBaHHOCTH YMEHHUM MPOBOAUTH PACUETHI 11O




XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSM XUMHUYECKUX PEAKIUH C
UCIIOJIb30BaHUEM (PU3UYECKUX BEIMYMH, XapaKTEePU3YIOIIUX
BEIIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJsbHbIE 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 JIJIS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
NesITeNbHOCTH

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

c(hOpPMHUPOBAHHOCTH MHPOBO33PCHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HAyKH 1 OOILIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha
JUaJiore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr'0 MECTa B MOJIUKYJIBTYPHOM MHUDE;
COBEPUICHCTBOBAHHE SI3IKOBOM M YUTATEIbCKON
KYJbTYpbI KaK CPEACTBA B3AUMOAECHCTBUS MEKTY
JIIOJBMU U IIO3HAHUS MUpA.

MertanpeameTHble pe3yJbTaThl J0AKHBI OTPAKATH:
OgiajeHHe YHHBEPCAJIBLHBIMH Y4e¢OHBIMH
NMO3HABATEJbHBIMU eHICTBUAMM:

B) pa0orta ¢ nHopManmeii:

BJIaJIETh HaBBIKAMH TTOJyYeHHS WHPOPMAIIIU U3
WCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIATH MOUCK, aHAIIU3, CHCTEMATHU3ALIUI0
WHTEPIPETAINIO HHPOPMAIINN PA3ITUIHBIX BHIIOB U
¢bopM npencTaBieHus;

CO3JIaBaTh TEKCTHI B Pa3IMUHBIX (pOopMaTax ¢ y4eTOM
Ha3zHa4YeHUs HHOOPMAINH U TIeTICBON ayJAUTOPHUH,
BBIOMpast ONTUMANIBHYIO (POPMY MIPEICTABICHUS U
BU3YyaIM3allNHY;

JucuuniauHapHblie (peAMeTHbIE) Pe3yJabTAThl H J0JIKHBI
0TpaKaTh:

IIP6 06. BrazeHHe OCHOBHBIMU METOJAAMH HAyYHOTO MO3HAHUS
BEIIECTB U XUMUYECKUX SIBJICHUH (HA0III0ICHHE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

I1P6 07. cpopMUpPOBaHHOCTH YMEHHM TPOBOJUTH PACUETHI 110
XUMHYECKUM (popMysaM U ypaBHEHUSIM XUMHUYECKUX PEaKIUi ¢
HCIIOJIb30BaHNEM (PU3UUECKUX BEJIUYUH, XapaKTEPU3YIOIINX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA;
MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS IPUHATHUS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM,;

I1P6 08. chopMupoBaHHOCTH YMEHH TJIAHUPOBATH U
BBITOJIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEeBpalCHHS
OpraHMYECKUX BEIIECTB IPHU HAarpEBAaHUU, OJTyYEHHE STUIICHA
U U3Y4EHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIINM Ha
aJbJIETU/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY; JeHaTypalus
O€JIKOB MPH HAarpeBaHMH, IIBETHBIE PEAKLIUU OEIKOB; MPOBOIUTH
peaKkiuy HOHHOTO OOMEHa, OIPEENIATh CPely BOJHBIX
pacTBOPOB, KAUYECTBEHHBIE PEAKLIUU Ha CyIb(ar-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI; pelIaTh
9KCIIEPUMEHTAJIbHBIE 3a1auu 110 TeMaM "Merasl" u
"HemeTtamisl'") B COOTBETCTBUH C MPABHIIAMH TEXHUKH
0€30MaCHOCTH ITpU OOPALICHUH C BELIECTBAMH H




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

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

71a00paTOPHEIM 000PYI0OBAaHUEM; PEACTABIISATH PE3YIbTATHI
XUMHYECKOI0 IKCIIepUMEeHTa B (hopMe 3aIllicu ypaBHEHU N
COOTBETCTBYIOIIUX pEaKIni U GOPMYyTUPOBATEH BHIBOJIBI HA
OCHOBE 3THUX PE3Yy/IbTATOB;

I1P6 09. chopMUpOBaHHOCTH YMEHHSI aHATTU3UPOBATH
XUMHUYECKYIO HH(OPMALIHIO, TOTY4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoM nHpopmanuu, cetb IHTEpHET

U IpyTHe).

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

JIn4HOCTHBIE Pe3yJbTATHI J0JIKHBI OTPAXKATDH B

YacTH:

rPaskIaHCKOr0 BOCIMTAHUS:

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

— yMEHHE B3aMMOJICHCTBOBATh C COLUATLHBIMU
WHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKITUSIMHU U
Ha3HAYCHHUEM.

MeTtanpeameTHblie pe3yabTaThl J0JKHbI OTPAXKATh:

OBiaeHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU

nefiCTBUAMU:

0) coBMecTHas 1eITeJbHOCTD.!

— TIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUyaIbHOU paboThI;

— TPUHUMATh L€ COBMECTHOM J1€ATENbHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JEUCTBHUS 110 €€
JIOCTH>KEHHIO: COCTaBIISATh TJIaH JICHCTBUH,
pacnpenenaTb pojikd ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OgyaieHUe YHUBEPCAJbLHBIMH PeryJasiTUBHbIMU

neficTBUAMU:

r) NIpUHSATHE ce0s M APYTUX JHOIeH:

— MPUHUMATh MOTUBBI U APIYMEHTHI APYTUX JIIOJEH MPpU

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

I1P6 08. chopmMupoBaHHOCTH YMEHHI TIIAHUPOBATH U
BBINOJIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEBpALLCHHS
OpPTraHUYECKUX BEUIECTB IPU HArpeBaHUH, MTOTyYCHHUE ITHIICHA
U U3y4YEHUE ero CBOMCTB, KAUECTBEHHbIE PEAKIIMU Ha
QIIBJIETU/IBI, KpaXMaJl, YKCYCHYIO KUCIIOTY; I€HATYpalus
O€JIKOB MPH HAarpeBaHMM, [IBETHbBIE PEAKLIUU OEIKOB; POBOJANUTH
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 ITPpU OOPALIEHNUH C BELIECTBAMU U
1abopaTOpHBIM 000PYI0BAaHUEM; TIPEJCTABIATH PE3YJIbTATHI
XMMHUYECKOT0 3KCIIepUMEHTa B (hopMe 3amucu ypaBHEeHUH
COOTBETCTBYIOIINX Peaknuii 1 (HOpMyIHpOBaTh BEIBOBI HA
OCHOBE THX PE3YJIbTaTOB.




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

pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C MTO3UIUN
JPYTOro YeI0OBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHCHHIO
OKpY>Karollen Cpeibl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HAHUS 00
W3MCHCHHHU KJIMMAaTa,
MIPUHIUITBL
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3G PEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUSX

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

c(OPMHPOBAHHOCTH IKOJOTHUECKON KYIBTYPHI,
ITIOHUMAaHHUE BIIMSHHS COLNAIBbHO-D)KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUAIbHON
Cpelibl, 0CO3HaHUE TT100aIbHOTO XapaKkTepa
9KOJIOTUYECKUX MPOo0IIeMm;

IJJAHUPOBAHUE U OCYILECTBICHUE ICUCTBUM B
OKpY>KaloOIlIeH Cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOWYUBOIO Pa3BUTHS YEJIOBEYECTBA;

AKTHUBHOE HENIPUATHE IEHCTBUM, IPUHOCSIINX BPEL
OKpY>Karollen cpere;

YMEHHE NMPOTHO3UPOBATH HEOIArONPUSITHBIE
9KOJIOTUYECKHE MTOCIIEACTBUS IIPEANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALIATh UX.

MeTtanpeameTHble pe3yJbTaThl J0IAKHBI OTPAKATH:
OsiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMU 1efICTBUAMM:

B) padorta ¢ undopmManmeii:

HCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpTaHU3aIMOHHBIX 33]1a4 C COOIOICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKHU 0€3011aCHOCTH,
THTHUEHBI, peCypcocOepekeHus, TPABOBBIX U

JAucnunimHapHbie (MpeaMeTHbIe) Pe3yJbTaThl U 10JKHbBI
0TpaKaTh:

IIP6 01. chopMUpOBaHHOCTH NPEICTABICHUNA: O XUMUYCCKOM
COCTaBJISIIOLIEH €CTeCTBEHHOHAYYHON KapTUHbBI MUpPA, POJIN
XUMHH B IO3HAHUU SIBJICHUH IPUPOJIBI, B POPMUPOBAHUU
MBILLUIEHUS U KYJIBTYPbI JINYHOCTH, €€ (PYHKIMOHAJIBLHOM
IrPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] TPAKTUYECKUX
3a/1a4 U SKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJHOM Cpee;

IIP6 10. chopmupoBaHHOCTH YMEHUN COOIIOATh TpaBUia
9KOJIOTHYECKH 11e71eCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOH JEATEIBbHOCTHU B LEJIAX COXPAHEHUS CBOETO 3/10POBbSI
Y OKPY’KaroIlel IPUPOTHON CPENIbl; YUUTHIBATh OMACHOCTD
BO3JICHCTBUS Ha JKUBbIE OPraHU3MBbI OIIPE/IEICHHBIX BEILECTB,
IIOHMMasl CMBICII TIOKA3aTels IPEAEIbHON JOITYCTUMON
KOHIIEHTpALUH.




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

MK 1.1.
Ocy1ecTBIATH
npodeCCUuOHATBLHOE
TOJIKOBAaHHE HOPM
npasa.

JIM4YHOCTHBIE Pe3yJbTaThI 10KHBI OTPAKATh
YMeHHUS:

-IIPUMEHSATh OCHOBHBIC 3aKOHBI XHUMHHU JUIS PELICHUS
3a7a4 B 00s1aCTH PO(heCCUOHATBHON AEATEIbHOCTH;
-HCIIOJIb30BaTh CBOWMCTBA OPraHWYECKUX BEIIECTB
AJId OIITUMU3AIUU TEXHOJOTHUYCCKOIr'0 IMIporecca,
-ONKCHIBATh YPABHECHHUSAMHU XHMHYECKUX PEaKLUit
IPOLIECCHI, JISKAIUE B OCHOBE IPOU3BOJICTBA
METaJIJIOB, BHICOKOMOJIEKYJISIPHBIX BELIECTB, IIACTMACC;
-IIPOBOAUTH PACUYEThl MO XUMHUUYECKHUM (QopMysiaMm U
YPaBHEHUSIM PEaKIIHH;

-BBIIIOJIHATE KOJIMYCCTBCHHBIC PACUCTBI COCTaBa
BEIIIECTBA; COOJIOAATh MPaBUIa TEXHUKU 0€30MacHOCTH
npu paboTe B XuMudeckoi Jaboparopuu
MeTanpeaMeTHbIe pe3yJbTaThl J0KHbI 0TPAKATH
yMeHHUS:

- BIaJeTh HAaBBIKAMHM HOJY4YEeHUs HHPOpMALUM U3

CaMOCTOSITEIILHO
CUCTEMATHU3alUI0 U
UHTEpIpeTalnio HHHOPMAIIMK pa3IMYHBIX BHUIOB U (HOpPM

HMCTOYHUKOB
OCYLIECTBIIATh

pa3HbIX
MTOUCK,

THIIOB,
aHajus,

MpeJICTaBICHMUS;

JAucnumimHapHblie (MpeaMeTHbIe) Pe3yJbTaThbl U 10JKHbBI
OTpakKaTh:

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

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

— BJIa/ICHHE OCHOBHBIMHM METO/IaMU HAyYHOT'O ITO3HAHUS,
UCIIOJIb3YEMBIMU B XUMHHU: HAOJIIOACHUEM, OIUCAHUEM,
HU3MEpEHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBSICHATB PE3YJIbTAThl POBEICHHBIX OINBITOB U JIEJIaTh
BBIBO/IbI; TOTOBHOCTb M CITOCOOHOCTh IPUMEHSATH METO/IbI
NIO3HAHU NIPU PELICHUH NTPAKTUYECKUX 33/]a4;

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

— BIIaJICHHUE NIPaBUJIaMU TEXHUKH 0€30IIaCHOCTH IpHU
HCIIOJIb30BAHUN XUMHUUYECKUX BEILIECTB;

- chopMHpPOBAaHHOCTH COOCTBEHHOM MO3UIIUMH 10 OTHOIIEHHUIO K
XUMHUYECKOH HH(OpMAIUH, OTydaeMOoi U3 pa3HbIX HCTOYHUKO




2. CTPYKTYPA U COJIEP’)KAHUE OBIIEOBPA3OBATEJIBHOM
JTUCHUILIAHBI BJI 08 XUMMS

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0beM B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AN CIIUTITTHHBI 72
Conepixanue y4eGHOro MaTepuasa 60
BT. Y..
TEOPETHUUECKHUE 3aHATHS 32
MPAKTUYECKHUE 3aHITUS 28
n1abopaTopHbIC 3aHATH
KOHTPOJIbHbBIE paOOTHI
IIpodeccuonanbHO OpHEHTHPOBAHHOE CO/lep:KaHNe (ColepKaAHNe 3
NMPHUKJIATHOT0 MOIYJIA)
BT. U..
TEOPETHUYECKUE 3aHATHUS 4
IIPAaKTUYECKUE 3aHATUS 4
IMpomexyrounas arrectamus (auddepeHInPOBAHHBIN 3a4eT) 4
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2.2. TemaTu4yecKkMid IJIAH M COAEPKAHNE TUCIIUTIIMHBI

HaumeHoBaHue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATILHO opneHTnpOBaﬂnoe)l, O0bém | Popmupyemble
pa3iesioB M TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOYJIb YacoB | KOMIETEeHIHH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJa 64
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH 16
Tema 1.1. Coaep:xxanue yue0HOro MaTepHaJia 2 OK 01
OcHoBHBIE XUMHUYECKUH JIeMEHT. ATOM. SIIpo aToMa, U30TOMbI. DIEKTPOHHAsE 000J0UKa. DHEPTreTUYECKHE
XUMHYECKHUE TIOHATHS | YPOBHH, IIOJYPOBHU. ATOMHBIC OpOUTAIIH, S-, P-, 0- 37eMeHThl. OCOOCHHOCTH paclpeaeieH s 1
M 3aKOHBI, CTPOEHHE AIIEKTPOHOB IO OPOHUTAISIM B aTOMaX AJIEMEHTOB IEPBBIX YETHIPEX MEPHOA0B. DIEKTPOHHAS
aTOMOB XMMHYECKUX  |KoH(purypaims aromoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
3JICMECHTOB IIpakTHYecKkue 3aHATHS

[TpakTiaeckast padota Nel. «OCHOBHBIE KOJIMYSCTBCHHBIC 3aKOHBI B XMMHH U PACUETHI IO

YPaBHEHUSM XUMHYECKHUX PEAKIIHID.

OTtHocuTeIbHBIE aTOMHAs U MOJIEKYJIsipHast Macchl. MossipHast macca. KonnuecTBo BeliecTna. 1

MaccoBast no7s BemecTa. 3akoH ABorajpo. MosspHslil 00beM razos. OTHOCUTENbHAsS

IJIOTHOCTH Ta30B. PacueTsl Mo YPaBHCHUAM XUMHUYCCKHUX peaKuMﬁ C MCIIOJIb30BaHMEM MAacCOBOM

JIOJIA BEIIEeCTBa, 00beMa (HOpMaJIbHBIEC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
[leprouuecKuit TlpaKkTHYeCKHEe 3aHATHS OK 02
3aKOH U [TpakTudeckas padora Ne2. «/3ydeHre MepruoJMUECcCKUX 3aKOHOMEPHOCTEH 1 UX B3aMMOCBSI3U CO IIK1.1
ITeproguaeckast CTPOCHHEM aTOMOBY.
cucrema XuMuiueckux | [lepuoanueckast cucteMa xumudeckux snemeHToB .M. MenneneeBa. CBsi3b EpUOIUYECKOTO
anemenToB Jl. 1. 3akoHa u [leproanueckoil cHCTEMbl XUMUYECKUX IEMEHTOB C COBPEMEHHOM TEOPHEN CTPOEHUS

2

MeHnpeneeBa, X CBIA3b
C COBPEMEHHOM
TEOPHEN CTPOEHUS
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX UMHU
IIPOCTBIX U CIOKHBIX BEIIECTB 110 rpymnmnam u nepuojam Ilepunoanueckoit cucreMsl. 3HaueHUE
NEPUOANYECKOr0 3aKOHAa M CUCTEMBI XUMHUUecKux aneMmeHnToB J.M. Menneneesa B pa3Butuu
HaYKH.

VYcTaHoBIIEHUE CBSI3U MEXK1Y CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U EPUOANYECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKHUX DJIEMEHTOB M X COEANHEHUH B COOTBETCTBUU C NOJIOKEHUEM
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[Tepuonuueckoil cucteMsl. Perienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3alaHUM Ha
XapaKTepU3aLUI0 XUMUYECKUX AIEMEHTOB «MeTaunyeckue / HeMEeTaITINUYeCKUe CBOMCTBA
XMMHUYECKHX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOEHUEM U IOJIOKEHHUEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB [[.1. Menneneesa»

Tema 1.3.
Crtpoenue BemiecTBa
U Ipupoja
XUMHYECKOM CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

CrpoeHnue BeniecTBa. XuMuieckas cBsi3b. Bujpl XuMUuecKkoil cBsi3u (KOBaJIEHTHAs! HEMOJSIpHAs U
HOJISIpHAsi, HOHHAsA, MeTalliInuecKkas). MexaHu3mbl 00pa3oBaHMs KOBaJIEHTHON XUMUYECKOM
cBsi3U (OOMEHHBIN M IOHOPHO-AaKIENTOPHBIH). Bogopoanas cBsi3b. BaneHTHOCTD.
DNEeKTpOOTpULATENBHOCTh. CTENEHb OKUCIEHHs. FIOHBI: KATHOHBI M AHHOHBI

HpaKaneCRue 3aHATHSA

[TpakTuueckas pabota Ne3. «CTpoeHue BelecTsa U IpUpoia XUMUYECKOUN CBSI3U».
JlemoHcTpanuust Moziesiel KpUCTAJUIMYECKUX PEIETOK: HOHHOM (XJIOpHL HAaTpUs), aTOMHOM
(rpadut u anmasz), MOJIEKYJISIPHOM (YTIEKUCIBIN a3, NOM), METaJUIMYECKON (HATpUid, MarHUM,
Menb). PerieHne mpakTHUecKuX 3aaHuid Ha COCTaBJICHUE dIIEKTPOHHO-Tpaduueckux hopmy
3J1IeMEHTOB 1—4 nepruooB

OK 01

Tema 1.4.
Knaccudukanus,
¥ HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

Conep:xxanue yueOHOT0 MaTepHaJia

Knaccudukanus Heoprannueckux emiecTB. HomeHkIaTypa HeopraHMuecKux BeIecTB (OKCHBI,
THJIPOKCUIbI, KUCIIOTHI, COJIM). BelecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUSI.
ArperaTHble cOCTOsIHUS BenlecTBa. Kpucramnueckue u aMmop@Hble BelecTBa. 3aKoH
MIOCTOSTHCTBA COCTaBa BellecTBa. THIBI KPUCTAIUIMUECKUX PELIETOK (aATOMHas, MOJIEKYJIApHas,
VOHHAsl, METAJJINYECKAsl). 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA KPUCTAJUNINYECKON PEIIETKU

IIpakTHYeckHe 3aHATHA

[Tpaktuyeckas padora Ned. «HomeHKIIaTypa HEOPraHUYECKUX BEILIECTBY.

Penrenune npakTHuecKkux 3aJjaHUN 1O KjIaccu(UKAIMN, HOMEHKIAType U XUMUYECKUM (hopMysiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIil ras, yrieKuciblil ra3, aMMHax,
raiieHasl U3BeCTb, HETalleHasi U3BECTh, IUTHEBAsI CO/IA U APYTUX): Ha3BaHUS BEILECTB 110
mexayHapoanoi (MIOITAK) win TpuBHaibHOM HOMEHKIIATYpE U COCTaBlIeHUE (GOPMYJIbI
XMMHUYECKHX BEILECTB, ONpeieieHrne MPUHAIEKHOCTH K kiaccy. [Touck nadopmaruu mo
Ha3BaHUSM, UICHTU(DUKATOPAM, CTPYKTYPHBIM GopMmyiaM. AHaIU3 XUMHUYECKON HHpOopMaIuu,
MOJIy4aeMOM 13 pa3HbIX UCTOYHUKOB (CPeICTB MaccoBOM MH(opMaluu, cetb IHTepHeT u

Jipyrue)

OK 01
OK 02

Tema 1.5.

Conep:xaHue yueOHOIro MaTepuasa

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
OKHCJIEHUS-BOCCTAHOBJIEHUSI, CTENIEHb OKUCIIEHUS, OKUCIUTENIb U BOCCTAHOBUTEIID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMHU B IIPUPOJIE, IPOU3BOJICTBEHHBIX IIPOLIECCAX U
KHU3HECATEIIbHOCTH OPTaHU3MOB)

Tema 1.6.

CKOpOCTh XMUMHUYECKUX
peakiuii. XuMUIecKoe
paBHOBECHE

Conep:kanue y4eOHOT0 MaTepHuaJia

CKOpOCTh PeakIuy, € 3aBUCUMOCTh OT Pa3JINYHBIX (PAKTOPOB: MPUPOIBI PEAruPYIONIUX
BEILECTB, KOHLIEHTPALlUU PEarupyrouIuX BEIIECTB, TEMIEPATYPHI U IJIOLATN PEAKIIUOHHOU
noBepxHOCTH. TeroBbie 3PPEKTH XUMUICCKUX PEAKIIHA: 3K30- U YHIOTCPMUICCKUE PEAKIIUH.
OO6patumbie peakiuu. XuMHueckoe paBHoBecue. DaKkTOphI, BIUAIONINE HA COCTOSHUE
XUMHUYECKOTO paBHOBECHUsI (KOHIICHTPALIMSI peareHTOB WM MPOAYKTOB PEAKIINH, IaBJICHUE,
temneparypa). [Ipunnun Jle Hlatense

HpaKaneCRue 3aHATHSA

[TpakTiueckas pabota No5. «BausHue pa3nu4HbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Perenne nmpakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUH Ha aHaIH3 (HAKTOPOB, BIUAIOIMIUX 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/1aHUN Ha
npuMeHeHue npuHuuna Jle-1llaTenbe s HaX0XI€HNS HAPABICHUS CMEILIEHUS] PABHOBECHSI
XUMHUYECKON peaklMM U aHaJIn3 (PaKTOPOB, BIUSIONIMX HA CMEIIEHNE XUMUYECKOTr0 PaBHOBECHS

OK 01
OK 02
I1K1.1

Tema 1.7.
PactBopsl, Teopus
ANEKTPOIIUTUIECKON
JIACCOLMAIIAN U
HOHHBIN 00MeH

Coaep:xanue yueO0HOIro MaTepHaJia

PactBopbl. Buibl pacTBOpOB 1O CO/IEpPKaHNIO PACTBOPEHHOTO BellecTBa. PacTBOpUMOCTb.
[TonsiTve o nucnepcHbIX cuctemax. McTuHHbBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBas 101
BenlecTBa B pacTBope. [lonsaTue o BogopoaHom nokasarene (pH) pactBopa. DnekTpoauTuieckast
qucconuanus. CUIIbHbIE U 1a0ble 3JIEKTPOJIUTHI, HEANEKTPOJIUTHI. Peakiium HOHHOTO 0OMeHa

JlaGopaTopHble 3aHATHSA

JlaGopaTtopnast pabota Nel «IIpuroroBieHrne pacTBOPOBY.

[TpuroroBneHne pacTBOPOB 3aJaHHON MacCOBOH J10JIel PACTBOPEHHOIO BELIECTBA, IPOBEJECHUE
peakuuii HOHHOro 0OMEHa, OIIPEJIENIEHUE CPEJIbl PACTBOPOB BELIECTB € TIOMOIIBIO
YHHMBEPCAIbHOIO NHAMKATOpa (KUcias, HeTpaibHasl, LIeJIouHas). 3aJaHusl Ha COCTAaBIICHUE
MOHHBIX peakiyii. Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 3a/1aHUI Ha PacTBOPBI,

OK 01
OK 02
OK 04
OK 07
I1K1.1
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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

Coaep:xanue yue0HOro MaTepHaJia

Mertamnsl. [Tonoxenue metamios B [lepuoanyueckoil cucteMe XUMUUECKUX 3JIEMEHTOB.
OCo0CHHOCTH CTPOCHHS JICKTPOHHBIX 000JI09€K aTOMOB MeTauioB. O0mue hu3ndecKkue
cBoicTBa MeTa/I0B. CIIaBbl METAIIOB. DJIEKTPOXUMHUUECKHUH Psi/i HAMIPSKEHUN METaJIOB.
XHUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIUHA, KaJIbIIMA, MarHUi, aJIFOMAHUH,
[IUHK, XPOM, XKeJIe30, MEJlb) ¥ UX coequHeHm. OO0IIre CriocoObI MOTYUYCHHS METAJUIOB.
[TprMeHeHne MeTaJIJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenne Hemeramuios B [leprnoaudyeckoi cucteme XMMU4eCKux 3ieMeHToB J1.1.
MeneneeBa 1 0cOOEHHOCTH CTpOEHUs aTOMOB. Pu3nYecKkre CBOWCTBA HEMETAIUIOB. AJUIOTPOIINS
HEMeTaJUIOB (Ha MpUMEpPE KUCIopoaa, cepsl, pochopa u yriepoaa). XumMudeckue CBONCTBA U
IpUMEHEHHE BaXXHEHIINX HEMETAJUIOB (TraJIoreHOB, Cepbl, a30Ta, hocdopa, yriepoaa u KpeMHUs)
U X COeIMHEHUH (OKCUIOB, KHCIOPOICOIEPKALIUX KUCIOT, BOAOPOJHBIX COEIUHEHNU).
ITpuMeHeHre BaXHENIINX HEMETAJNIOB M UX COSAVMHEHUN

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

IIpakTHYeckHe 3aHATHA

[TpakTueckas padota Ne6. «DU3NKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHne ypaBHEHUN XUMUYECKUX PEAKLUMN C y4aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB: METAJIJIOB U HEMETAIIJIOB; OKCHJIOB METAJIOB, HEMETAJLIOB U
aM(OTEPHBIX 2JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHHUM U aM(OTEPHBIX THAPOKCUIIOB;
HEOPTraHWYECKHUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

Pacuérsl macchl BelecTBa min 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIH
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI Macchl (00bEMa, KOJIMYECTBA
BEIECTBA) NPOAYKTOB PEAKIIMH, €CJIU OJJHO U3 BELIECTB UMEET NpUMecH. Penienue npakTuko-

OK 01
OK 02
OK 04
[1K1.1
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OpPUEHTHUPOBAaHHBIX 33JJaHUI Ha CBOICTBA, COCTAB, NOJIY4YEeHUE U O€30M1aCHOE HCII0JIb30BaHHE
BO)KHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY M MPO(eCCHOHAIBHON JeSITETbHOCTH YEJIOBEKA

Tema 2.2.
WNnenrudukanus
HEOPTraHUYECKUX
BEIICCTB

Conep:kanue y4eOHOT0 MaTepuaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHas pabota Ne2 «neHTrduKamnmsi HEOPraHUIECKUX BEIICCTBY.

Pelenne sxcriepruMeHTANbHBIX 334a4 [10 XMMHUYECKUM CBOMCTBAM METAJUIOB U HEMETAJLJIIOB, 110
pPacro3HaBaHUIO U MOJIYYCHHUIO COSIMHEHUI METAIJIOB M HEMETAIIOB (B3aUMO/ICHCTBUE
TUAPOKCHUIA aJTIOMUHUS C PACTBOPaAMH KUCIOT | LIEN0Yed, ). MnenTudukanms HeopraHM4ecKux
BCHICCTB C UCIIOJIBb30BAHUECM HUX (1)I/I3I/IKO-XI/IMI/I‘-IGCKI/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 (110 pa3aemny 2)

Pa3nen 3. Teopernueck

He OCHOBBI OpFaHH‘IeCKOﬁ XUMHH

Tema 3.1.
Knaccudukanus,
CTpPOEHHUE U
HOMEHKJIaTypa
OpraHUYEeCKHX BEUIECTB

Coaep:xanue yueOHOro MaTepHaJia

[IpeameT OpraHM4ecKo XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHHUE B TIOJYYEHUH HOBBIX
BELIECTB U MaTepUasIoB. Teopus CTpoeHUs opranndeckux coennHenuii A.M. bytneposa, €€
OCHOBHBIE 1os10keHHsI. CTpYKTYpHbIE (OPMYJIbI OpPraHnYecKuX BewecTB. ['oMonorus, nsoMepusi.
XHUMHUYECKas CBA3b B OPraHUYECKUX COCAUHEHUAX: KPATHBIE CBA3H, G- U TT-CBS3H.

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

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota No7. «HoMeHKIaTypa OpraHuIeCcKUX BEIIECTBY.

O3HakoMIIeHHE ¢ 00pa3liaMHi OpraHUYEeCKHX BEIIECTB U MaTepHajaMH Ha UX OCHOBE,
MOJIEJTMPOBAaHUE MOJIEKYJl OPraHUYECKUX BEIEeCTB, HAOIIOCHIE U OMHMCAaHNE IEMOHCTPALMOHHBIX
OTIBITOB 10 MPEBPALICHNUIO OPIraHNYECKUX BELIECTB IPU HArpeBaHuM (IUIaBJICHUE, OOYTTTUBAaHHUE U
ropenue). CocTaBiieHHE TOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OpraHUUECKUX BEIIECTB
OTJIENbHBIX KJIACCOB, UCIIOJIb3Ysl X HA3BAHUS M0 CUCTEMATUYECKON U TPUBHAIBHOM
HOMEHKJIaType (3THJICH, alleTUIICH, TIIUIepuH, (heHou, (GopMaIbaeThl, YKCYCHAs KUCIIOTa,
ruiuH). Pacyetsl npocteiineit popMysl opraHu4ecKkoil MOJIEKYIIbl, HCXO/Isl U3 JIEMEHTHOTO

cocrana (B %)

OK 01

Pasnen 4. YriaeBonopoabt

10
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Tema 4.1.
YrieBoaopoasl U X
MPUPOIHBIE UCTOUHUKH

Conep:kanue y4eOHOT0 MaTepHuaa

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

HenpenenpHbie yriaeBoaopOIab! (aIKEHBI, aKaIUEHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM psAll. DTUJIEH U IIPOIUJIEH: COCTaB, CTPOCHHUE,
bu3MYecKre U XUMHUYECKUE CBOMCTBA (PeaKIuy THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIUH,
OKHUCIICHUS U TTOJIMMEPU3AIUH ) TIOTyYCHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u metunoyraauen-1,3, XxuMudyeckoe CTpoeHHe, CBONCTBA (peaKius
MOJMMEPH3AIMHK), IPUMEHEHHUE (11 CHHTE3a MPUPOJTHOTO U CHHTETHUYECKOTO KaydyKa U PE3UHBI).
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJOTHYCCKUN Pl AIICTHIICH: COCTaB,
XUMHUYECKOE CTPOCHUE, (PU3NIECKUE U XUMUYECKHE CBOMCTBA (Peakuy TUAPUPOBAHUS,
raJJOreHUPOBAHUS, TUAPATAIIUU TOPCHHUS ), TOJIyYCHHE U IIPUMEHEHHE (MCTOYHHUK
BBICOKOTEMIICPATYPHOT'O IJIAMEHH JIJIsl CBAPKH U PE3KU METAJLIOB)

Apomartudeckue yrieBoopo/s (apeHsr). beH3ou u Tonyon: coctas, cTpoeHue, Gu3nueckue u
XUMHYECKHE CBOMCTBA (peaKMy TaJOreHUPOBAaHUS U HUTPOBAHMUS ), IOJTyUEHHE U TPUMEHEHUE.
Tokcu4HOCTH apeHOB (BIHMSHUE OCH30Ja HAa OpPraHu3M 4YenoBeka). ['eHeTHuecKast CBsI3b MEKIY
YII€BOIOPOAAMHU, TPUHAICKAIIMMHU K PAa3IUYHBIM KJIaCCaM.

[TpupoaHbIe HCTOYHHUKH YTII€BOAOPOAOB. [IprpoiHbIii ra3 u nonyTHble HedTaHbIe ra3sl. HedTh u
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 nepepadboTKu

OK 01
OK 02
OK 04
I1K1.1

Tema 4.2.
PU3NKO-XUMHUYECKHE
CBOMCTBA
YII€BOJ0POIOB

Conep:kaHue y4eGHOr0 MaTepuasa

JlabopaTopHble 3aHATHS

JlaboparopHas pabota Ne3 «CBoMCTBa YTIIEBOAOPOIOB.

TpuBHanpHas U MEKIyHapOJHAS HOMEHKIIATypa, XUMUYECKHE CBONCTBA, CIIOCOOBI MOTYICHUS
yrIIeBoAOpoA0B. [lonydeHnne 3TuineHa u u3y4yeHrne ero CBOMCTB. MoaeIupoBaHue MOJIEKYIT U
XUMHYECKHX TPEBPAICHUIN YIIIEeBOIOPOI0OB (Ha MPUMEpEe dTaHa, STUIICHA, alleTHIICHA U JIp.) U
raJIOT€HOMPOU3BOTHBIX

OK 02
OK 04

Paznen 5. Kuciaopoaocoaep:kanme oprannyeckue coeInHeHu st
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Tema 5.1.
Cnuptel. ®enon

Conep:kanue y4eOHOT0 MaTepHuaJia

[IpenenbHBIC 0JHOATOMHBIC CITUPTHI (METAHOM M TAHOI): CTPOCHUE, (PUINUECKHE U XMMUYECKUE

OK 01
OK 07
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CBOICTBa (peakuy C aKTUBHBIMU METAJJIAMH, TAJIOT€HOBOIOPOAAMHU, TOPEHHE), IPUMEHEHUE.
Bonopoansie cBA31 MEXAY MOJIEKYJIaMHU COUPTOB. PU3MOIOTHUECKOE AEMCTBUE METAHOJA U
3TaHOJIa HA OPraHMU3M YEeJIOBEKaA.

MHOroaToMHbIE CIIUPTHI (ATHICHTIIMKOJIb U TJIHIIEPHH): CTPOCHUE, (PU3NUYCCKHE U XUMUYCCKUE
CBOIiCcTBa (B3aMMOJIEICTBHE CO IIEIOYHBIMU METAIIJIAMH, KAUeCTBEHHAs peaKIHs Ha
MHOT'0aTOMHBIE CIUPTHI). DU3NOTIOTHUECKOE IEHCTBUE HAa OpraHu3M uenoBeka. [Ipumenenue
[JIMIEPUHA U STUIEHTIIUKOJIS.

®enon. CTpoeHUE MOJICKYITBI, PU3NYSCKUE M XUMUIECKHIE CBOHCTBA peHoa. TOKCHIHOCTh
denona, ero pusmonornyeckoe AeicTBUe Ha opranu3M uenoseka. [Ipumenenne denona

Tema 5.2.
ANBOETUIbL.

KapOoHoBBIE KHUCTOTHI.

Crnoxubie 3¢upbl

Conep:xanue yueOHOTro MaTepHaJia

Anbleruapl 1 KeToHb! ((popManbIernus, aneTanbAerul, aleToH): CTpoeHune, GU3nIecKue 1
XUMHYECKHE CBOMCTBA (pEaKMy OKUCIIEHUSI U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINUN),
IIOJIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE NpeieIbHbIE KAPOOHOBBIE KUCIOTHI (MypaBbUHAsl U YKCYCHAsI KUCJIOTHI):
CTpoeHue, (pu3nyeckre 1 XUMUYECKHe CBOMCTBa (0011IKe CBOMCTBA KUCIIOT, peaKIysl
sTepuduKalmn), NoaydeHue u npumenenrne. CTeapruHoBasi U OJEMHOBAsE KMUCIOTHI KaK
IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX
MOIOIIee IEUCTBHE.

CrnoxHble 3(hUpbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 cioxHbIX 3gupoB. XKupsl.
I'unponns xupos. [Ipumenenne xupoB. bruosornueckas posib ;KMPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepHaJia

VYrieBonbl: cocTa, KiacCU(UKaIs yriIeBOAOB (MOHO-, IU- U TIosMcaxapubl). [mroko3a —
OpOCTEUIINKA MOHOCAaXapH/a: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, GU3NYECKHE U XUMHUYECKHUE
CBOICTBa IIOKO3bI (B3auMoeiicTBue ¢ rupokcuiom menu (1), okuciaenrne aMMuadyHbIM
pactBopoM okcuna cepedpa (I), BocctaHoBieHue, OposkeHUE TIIIOKO3bl), HAXOXKCHUE B IPUPO/IE,
PUMEHEHHE TIFOKO3bI, OMOJIOTHYECKast POJIb B )KU3HECITEITLHOCTH OpPraHN3Ma YeIoBeKa.
®otocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Caxapo3sa — npecTaBuTeb TUCAXAPUI0B, THAPOIN3 Caxapo3bl, HAXOXKIACHUE B IPHPOJIE U
pUMEHEHHE.

[Monmcaxapuapl: Kpaxmai H [EeJDTI0I03a KaK MPUPOIHbIe ToauMepbl. CTpoeHHe Kpaxmana i
EJUTIONIO3BI, (PU3UUECKUE U XMMHUYECKHE CBOMCTBA Kpaxmaia (THIPOJIn3, KaUeCTBEHHAst PEaKIUs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.

Coaep:xaHue y4eOHOI0 MaTepuaJia

OK 01
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DOU3NKO-XUMHYECKUE
CBOICTBa
KHCJIOPOJIOCOIePIKAIIIIX
OpraHUYECKUX
COETUHEHUN

IIpakTnyeckue 3ansaTus

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

TpuBHanpHas U MEKIyHapOIHAs HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI IOITY4YEHHUS
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

[TpakTideckast padborta Ne9. «Xumudeckue u (PU3MUECKUE CBOMCTBA KHCIOPOI0CO ICPIKAITIX
OPraHUYECKUX COCIUHCHHUSY.

[TpoBeneHMe, HAOIOICHNE U ONTMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB,
Ka4eCTBEHHbBIC PEAKIIMU OJIHOATOMHBIX CIIUPTOB (OKKCIIeHHEe 3TaHoma okcuaom meau (11)),
MHOTOATOMHBIX CITUPTOB (B3auMo ieiicTBHE TuiiepuHa ¢ ruapokcuaom meau (I1)), anmpaerumgon
(oxucIIeHHe aMMHUadHbIM pacTBopoM okcua cepebpa(l) u ruapoxcumom meau (1),
B3aMMO/ICHCTBHE Kpaxmalla C MOJIOM), H3y4eHHE CBOWCTB paCTBOPA YKCYCHOW KHUCIIOTHI

OK 02
OK 04

Pa3znen 6. A3oTcoaeprkaniue opraiHnyecKkue coeTuHeHus

~

Tema 6.1.
AMUHBI.
AMUHOKHCITOTEI.
benku

Conep:xanue yueOHOTro MaTepuaJia

AMMHBI: METUJIAMUH — IPOCTEUIININ TPEACTABUTENh AMUHOB: COCTAaB, XUMUYECKOE CTPOCHHUE,
bu3HYecKre U XUMUYECKUE CBOMCTBA, HAXOXKIEHUE B TIPUPOJIE.

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHuYecKue coequHeHus. Pu3nyecKkue 1 XUMUYECKUE
CBOMCTBAa aMMHOKUCIIOT (Ha mpuMepe TMirHa). bruomornueckoe 3HaueHe aMUHOKHUCIIOT.
Ilentugel.

benku xak npupoaneie noauMepsl. [lepBuunas, BTOpUYHAs U TPETUYHAS CTPYKTYpa OEIIKOB.
XVMHYEeCKUe CBOWCTBA OENKOB: THAPOIN3, AeHATYpallis, KaYeCTBEHHbBIE pEaKIIUU Ha ONKH

IIpakTnyeckue 3aHsATHS

[TpakTiaeckast padota Nel0. «CBoicTBa a30TOCOACPIKAIIUX OPTAHMYECKUX COCTHHECHU.
Ou3nyecKkue ¥ XUMUIECKHE CBONCTBA aMHHOB (PEaKIINK ¢ KHCIOTAMU U TOPEHUS) U AaMHHOKHUCIIOT
(Ha mpumepe riunuHa). Habmroenue u onncanme 1eMOHCTPAIIMOHHBIX OIBITOB: JE€HATYpaIlUs
OeNIKOB MPH HarpEeBaHUH, IIBETHBIC PEAKIINH OCIKOB

OK 01
OK 02
OK 04

Pa3nes 7. BbicokoMoJIeKyJIIpHbIE COeINHEHUSI

Tema 7.1.
IImacTMaccsl.

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» [1K1.1
OcHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, CTEIICHb MOJIUMEPHU3AIINH, CPEIHsIA MOJIeKyIsipHast macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUN — MOTMMEpHU3AIIHs U MOJIMKOHICHCAIINS.
O3zHakoMIieHHE ¢ 00pa3liaMu MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB:
IJIACTMACCHI (TOJUATHIICH, TOJIUIIPOTHUIIEH, TOJUBUHWIXIIOPU], TOJIUCTUPOI); HATYpaIbHBIA U
CUHTETHUYECKHE KayuyKu (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 (110 pa3zaeiaam 3-7)
IIpodeccnonaibHO OpHEeHTHPOBAHHOE CO/lePKAHUE (COIEPKAHME TPUKIATHOTO MO)Iy.JIH)Z
Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITEIbHOCTH YeJIOBEKA OK 01
Tema 8.1. Copepxanue yueOHOIro MaTepuasa OK 02
Xumugeckue [TpaBuiia 5KOJOTHYECKH [€7IECO00PA3HOTO TIOBEAEHHUS B OBITY U TPYIOBOMA JIEITETBHOCTH B OK 04
TEXHOJIOTH LEJSAX COXPAHEHUS] CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOJHOMN CPEeIbl, ONTACHOCTh OK 07
B IIOBCEIHEBHOMN BO3JICHCTBHUS Ha JKUBBIE OPraHU3MBl OPraHUIECKUX BEIECTB OT/IEIBHBIX KJIAaCCOB IK1.1

U IpoecCUOHANTBHOM
JeATEIbHOCTH YEJI0BEKa

(YyriaeBogopopl, CIUpPThL, (PEHOJBI, XJIOPOpraHUnYeCKre IPOU3BOIHbIE, aJIbAECTUbI U JIp.),
IIOKAa3aTelb MPEIeIbHO TOMYCTUMON KOHIIEHTPALUH U €r0 UCIIOIb30BaHUE.

Ponp xumun B o0ecrieueHHH SKOJIOTUUECKOM, SHEPreTUUECKOM 1 MUILEeBOH O€30MaCHOCTH,
Pa3BUTUH MEAMIIMHBI, CO3/JaHUU HOBBIX MaTEpUasoB (B 3aBUCUMOCTH OT BUA
npodecCHOHATIBLHOM 1eSTENbHOCTH ), HOBBIX UICTOUHUKOB SHEPTHH (aJIbTepHATUBHbIE HCTOYHUKH
sHeprun). [loHsATHE 0 HAyYHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX PEaKIUH.
[TpencraBienus o0 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIIUIEHHOTO OTY4YEeHHUS BaXKHEHIINX
BelIeCTB (Ha MpUMepax MPOU3BOJCTBAa AMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

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

IIpakTHYeckHe 3aHATHA

[Ipaxtuueckas padora Nel2. «[IpuMeHeHHEe XUMUYECKUX BEIIECTB U TEXHOJIOTUN C y4eTOM
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Oynyiieil mpogeccuoHaNbHON AESITENEHOCTH.

Pemienue keiic-3a1a4 o TeMaM: MUIIEBbIE TPOIYKThI, OCHOBBI PAllMOHATIBLHOTO TUTAHUS,
Ba)KHEHIIINE CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE MaTEPHAIIbI, CETbCKOXO03SMCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKII0, KEPAMHUKa, MaTEPUAIIbI Il SJIEKTPOHUKH, HAHOMATEPHAIbI,
TEKCTUJIbHBIEC BOJIOKHA, HCTOYHUKH SHEPTUH, OPraHWYeCcKUe U MUHEpaJIbHbIE y100peHus,
JICKapPCTBEHHBIE M KOCMETUYECKHUE MPENaparThl, OBITOBAS XUMHSI, MATEPHUAIIBI U3 UCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH.

3ammra: [IpeacraBieHne pe3ynbTaToB pelIeHUs Keic-3a1a4 B (hopMe MUHU-TOKIIaIa
(omyckaeTrcs UCIONb30BaHUE rpadUueCKUX U MPE3eHTAIMOHHBIX MAaTEPHUAJIOB)

IIpomeskyTouHasi arTecTanus no gucuuiinne (nuddepeHnpoOBaHHbIN 3a4eT)

Bcero

72
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3. YCJOBMS PEAJTA3ALINT ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHOM
TACHUTLINHBI

3.1 MaTepua/jibHO-TeXHHYeCKOe ofecrevyeHne

Jdns  peanuzanuu  MOporpaMMbl  y4eOHOW — JUCHMIUIMHBI MMEETCS — CIENyroIee
CIeMaIbHOE MMOMELICHNE: 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 y4yeOHOW MeOenbio U CpeAcTBaMHu
o0y4yeHHs, HEOOXOJUMBIMH JJsi BBHINOJHEHUS TpeOOBaHUII K YPOBHIO  IOATOTOBKH
00yJaronmxcs.

Cnennajn3upoBaHHas Medesib U CHCTeMbl XpPaHEHUS

1 | Cron naGopatopHblil 1EMOHCTPALIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM
MOKPBITHEM, PAKOBHHOM, TIOJIBOJIKOM U OTBEJICHUEM BOJIbI, CAHTEXHHKOH,
AJIEKTPUIECKUMU PO3ETKAMHU, aBTOMATaMU aBapUMHOTO OTKIFOUEHUS TOKA)

2 | Cron nabopaTOpHBIN IEMOHCTPAIMOHHBINA ¢ HAJCTPOUKOM (C 3alIUTHBIM, XUMOCTOMKHUM U
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cron yueHn4eckuit 1abopaTOpHBIN, PEryIUPYyEeMbIid IO BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPBITUEM, PAKOBUHOM, OOPTUKOM 110 HAPY>KHOMY
Kparo, OJIBOIKOW U OTBEICHUEM BOJIbI, U CAHTEXHUKOMN )/CTON yUCHHUECKU,
peryaupyeMbli 1o BbICOTE (IPHUOOPETACTCS TOIBKO MPU HATMYUU CIICIIMATIEHOTO
71a00PaTOPHOTO OCTPOBHOT'O CTOJA) (10 KOIUUECm8) 00yYaouuxcs)

4 | Ctyn yYeHHUECKUH (no Konuuecmasy ooy4arouuxcs)
5 | Oruerymurens
6 | Jocka knaccHasi/PenbcoBast cucTeMa ¢ KIIaCCHON M MHTEPAKTUBHOW JIOCKOM

(mporpaMmHOe o0OecriedeHue, IPOEeKTOpP, KPEIUICHUS B KOMILIEKTE )/ HHTEPaKTUBHON
IaHEJIbIO (IPOrpaMMHOE O0ECIeYeHNE B KOMILIEKTE)

CtoJI ¢ STMKaMu ISl XpaHSHHsI/ TYMOOU (pabouee mecmo npenoodasameisi)

-
8 | Kpecno oducnHoe (pabouee mecmo npenooasamens)
9 | Jlocka mpobkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiicTBO) /Jisl 3aTEeMHEHUS] OKOH

11 | lka¢ BHITSHKHON MaHOPAMHBII

12 | llkad g xpaHeHus: y4eOHBIX TOCOOMH

13 | AnTeuka yHuBepcaibHas AJIsl OKa3aHUs IepBOM MEIUIIMHCKONW TOMOIII

TexHnuyeckue cpeacraa

1 | MHoroyHKIIMOHAJILHOE YCTPONCTBO/IPUHTED

2 | IHTepaKkTUBHBINA TPOTPAMMHO-aNapaTHBIN KOMIUIEKC MOOMIIBHBINA WIIN CTAllMOHAPHBIH
(mporpamMmHOe o0ecrieueHre, MpoeKTop, KperieHne B koMmiiekTe)/PenbcoBas cuctema ¢
KJIACCHOM M MHTEPAKTUBHOM JOCKOM (ITporpaMMHOE o0ecrieueHue, MpoeKTop, KPEeTIeHHEe
B KOMIUIEKTE )/ MHTEPAKTUBHOM MaHeNbI0 (MPOrpaMMHOE 00ecrieueHre B KOMIUIEKTE)

3 | IlepcoHasibHBIN KOMITBIOTED € TIEpUdepreii/HOyTOYK (JIMIIEH3NOHHOE TIPOTPAMMHOE
o0ecrieyeHne, 00pa3oBaTeIbHbII KOHTEHT U CUCTEMA 3aIlIUThI OT BPEIOHOCHOM
uH(popMalnu, mporpaMmHoe odecnieuenue A HudpoBoi 1adbopaTopu, ¢
BO3MO>KHOCTBIO OHJIAH-0ITPOCa)

JJIeKTPOHHBIE CPeICTBA 00y4YeHMsI

1 | DnexTponnsle cpencTBa o0yuenus/MHTepakTuBHBIE TOCOOUs/OHIARH-KYPCHI (110
pazoenam paboueil npocpammol)

JleMOHCTpallMOHHBIE Y4eOHO-HATJISIIHbIE OCOOUs

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

2 | KoMIuiekT mopTpeToB BEIMKHX XHMHUKOB
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3

[TocoOus HATIISIAHOM SKCIIO3UIIHNA

4

Ilepuoanueckas cucrema xumMmuueckux anemeHToB J[.M. Menpaeneena

Cnennajan3upoBaHHast MeOesib U CHCTeMbl XpPaHEHMs JIJI1 XMMUYeCKOii J1JadopaTopun

1

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

N

Ctyn 1a00paTOPHBIN, PETYIUPYEMBIH 11O BHICOTE

Crton 1a00paTOpHBIA 1EMOHCTPALIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
MIOKPBITHEM, PAKOBHUHOMW, ITOIBOJIKOM U OTBEJECHUEM BOJbl, CAHTEXHUKOM,
AIIEKTPUUYECKUMHU PO3ETKAMU, aBTOMATAMU aBApUMHOTO OTKJIFOUEHHSI TOKA)

IS

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

Cron ¢ AuMKamMu JJis XpaHEeHUs/ TyMOO#

Kpecno oducnoe

Orserymurenb

€MOHCTPAIMOHHOE 000PY/10BaHHe U NPUOOPHI I KaOMHeTa U JIadopaTopum

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 /1 nUIIOCTPaLK 3aBUCUMOCTH CKOPOCTH XMMUYECKUX PEAKIUI OT YCIOBUMI
OKpY’Karolien cpesibl

10

Habop nns s5ekTponuza AeMOHCTPallOHHBIN

11

[TpuGop /U1 ONBITOB MO XMMHH C JIEKTPUIECKHM TOKOM (J1a00paTOpHBIN)

12

[Tpubop /1 OKKCIEHUS] CIUPTA HAJl METHBIM KaTaJu3aTopoM

13

HpI/I60p JJI TIOJTYYCHUS TaJIOUJ0AJIKAHOB I[eMOHCTpaLII/IOHHHﬁ

14

[Tpubop 11 osTydeHus: paCTBOPUMBIX BEIIECTB B TBEPJIOM BHJIE

15

YcraHoBka 115 GUIBTPOBAHMS 11O BAKYYMOM

16

[Tpubop U1 onpesieneHus CoCTaBa BO3AyXa

17

["a30aHann3aTop KUCIOPOJa U TOKCUYHBIX ra30B ¢ HH(PpOBON MHAMKAIMEN MoKa3aTeneit

18

HpI/I60p JJI WJTIFOCTPpAUK 3dKOHA COXPAaHCHHA MACChl BCHICCTB

19

YcranoBka JJI TICPECTOHKH BCUICCTB

20

bapomerp-anepons

21

Habop nns n3ydenus BOIOpOJHON SHEPTeTUKU

22

pH-MeTps1 (Oononnumensnoe eapuamusnoe 0bopyoosanue)

JlabopaTopHo-TexHOI0rHYeCcKOe 000pyAOBaAHMeE 1JIsl KA0MHeTa U JIA00paTOpuH

[Tpubop 11 moJTydeHus TaJIoN1I0aJIKaHOB U CJIOKHBIX 3()MPOB J1a00PATOPHBII

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 ¥ IpuHAATIEKHOCTEH U1t pabOThI ¢ MAJIBIMU KOJTMYECTBAMH BEIIECTB

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

14 | HaGop mocyapl M MPUHAJICKHOCTEH U3 IponwieHa (MUKpoxabopaTopus)

JlaboparopHasi XuMHYeCKasi MOCYAA Jisi KaOMHeTa U J1a00paTopuu

KommiekT ko6 JeMOHCTpaMOHHBIX

Habop npobok pe3nHOBBIX

ITepexon CTEKJISTHHBIN

[Tpobupka Bropua

[Tpobupka NByXKOJIEHHAs

CoenmHnTENb CTEKIITHHBIN

3a)kuM BUHTOBOM

3axxum Mopa

OO |INO|OIAWIN|F-

[ImaHr cHINKOHOBBIN

[EEN
o

KoMIuiekT cTekIstHHOM mocyibl Ha UM (ax 1eMOHCTPAIIMOHHBIN

[EEY
[EEN

Jlo3upyroriee ycTpoicTBO (MEXaHUYECKOE)

[EEN
N

KowmrmuiekT m3aenwmii u3 kepamuk, Gapdopa u dasaca

[EEN
w

KommiekT nosxek papdopoBbix

[EEN
IS

Kowmmrext MCPHBIX K0JI0 Majaoro oobema

[EEN
o1

KoMmmiekT MepHBIX K0JIO

[EEN
(op]

Kommekt MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

[EEN
\‘

Kommrext MCPHBIX HUJIHMHAPOB CTCKIIHHBIX

[EEN
oo

Kommmext BOPOHOK CTCKJIIHHBIX

[EEN
©

KommiekT nuneTox

N
o

KoMILIEKT CTaKaHOB IIJIaCTUKOBBIX/CTEKIITHHBIX

N
[

KommieKkT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoM1jiekT cTakaH4YuKOB JJIA B3BCIIIMBAaHUA

N
w

Kommaext 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 PCAKTUBEI ITOJIMDTUIICHOBAA

w
S

banka non PCAKTUBLI CTCKIISIHHAA U3 TCMHOI'O CTCKJIA C HpHTepTOﬁ HpO6KOI>i

w
a1

Habop CkJIsIHOK 111 pacTBOPOB PEAKTUBOB

w
(op}

[Tanouka cTekiIssHHAS

w
-~

[lIratuB ms mpoOUpox

w
(e}

Komrrext CpCACTB I HHI[HBHI[yaHBHOﬁ 3allIUThI

w
©

KoMmrutekT rTepMomMeTpoB

SN
o

CyHII/IJ'II)Haﬂ IMaHCJIb JJIA ITOCYAbI

ISN
[UEN

OubTpoBanibHas OymMara/QuiIbTpel OyMaxKHbIE (Q0NOIHUMENbHOE 8APUAMUBHOE
obopyodosaniue)

Mopenn (00beMHBIE M IIJIOCKHE), HATYPAJbHbIE 00beKThI (KOJICKIIUH, XUMUYEeCKHe
peaKkTHBbI) Vi KaOMHeTA U J1a0opaTopuu
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Kommiekt mozeneil KpucTauIm4ecKuX pereTok

Moiesib MOJIEKYJIbI OemKa

Ha60p JJI1 MOACTIMPOBAHUA CTPOCHM S HCOPTaHNYCCKUX BEIICCTB

Habop st MmosienupoBaHusi CTPOCHUSI OPTraHMYECKUX BEIIECTB

Habop 1u1s1 MojienupoBaHusi 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

[kad nns xpaneHus yaeOHBIX TOCOOUN

[Hkad ns XxpaHeHHUs] XUMHUYECKUX PEAKTHBOB

[kad nus xparnerus 1a00pPaTOPHON MOCY LI/ TIPUOOPOB

[Ixad BBITSHKHOM

@OO\I(DU'ILOOI\)HOOO\I(DU‘I-&OOI\)I—‘

JlaGopanTckuii cTon

[EEN
o

Ctyn 1ab0opaToOpHBIH, peryIupyeMblii 10 BBICOTE

[EEN
[EEN

QHGKTpI/I‘IeCKI/Iﬁ AKBAAUCTUILJIATOP

[EEN
N

[xad cymmibHbIN

[EEN
w

Pe3uHoBbIE IICPYATKH

[EEN
N~

KommuiekT epieid uist MbIThsl JJaOOPaTOPHON OCY b

TexHuuyeckue cpeacTBa 00y4eHHs: KOMITBIOTEp C YCTPOHCTBaMH BOCIIPOW3BENCHHS 3BYKa,
HPUHTEP, MYJIbTUMEINA-TIPOCKTOP C SKPAHOM
3.2. UuopmanoHHOe odecniedeHre peaju3aluu NporpaMmbl

Jia peanu3zauuu MporpaMMbl OMOIMOTEUHBIH (GOHJ 00pa3oBaTeNbHON OpraHu3aIlu
OCHAIIIEH TIEYaTHBIMH U 3JIEKTPOHHBIMH 00pa30BaTeIbHBIMU M MHPOPMAMOHHBIMUA PECypPCaMH,
pexomenoBanHbIMU DYMO, 111 CTIONB30BaHUs B 00pa30BaTEIbHOM IIPOIIECCE.

3.2.1 OcHOBHBIE IeYATHBIE U3IAHUSA:

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

2 Tabpuensn, O.C. Xumunsa. [Ipaktukym: yueb6. mocobue i1 CTYACHTOB
npodecCHOHATIBHBIX ~ O0pa3oBaTelIbHBIX  OpraHu3alMid, OcBaMBalOLIMX  npodeccun U
cneunanbHoct CIIO / O.C. T'abpuensH u ap. — MockBa : 2024. — 215 c. - Teker
HEIIOCPECTBEHHBIN.

3 T'abpuensn, O.C.u ap. Xumus: nmocodue st nmoarotoBku k EI'D: yuel. mocobue amns
CTYACHTOB MpPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3alMi, OCBAaMBAIOIIMX Hpodeccuu H
cneunanbHoct CIIO / O.C. Tabpuensn u np.. — Mocksa : 2023 — 304 c. - Tekct
HEIOCPEICTBEHHBIMN.

4 T'abpuensH, O.C. Xumus. TecTsl, 3a1a4u U yIpakHEeHUs: yueO. mocobue Uit CTYAECHTOB
npodecCHOHATBHBIX ~ 00pa3oBaTelIbHBIX  OpraHu3alMid, OCBaMBaOLIMX  npodeccun |
cneunansHoctu 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
€CTeCTBEHHO-HAy4YHOro  mpoduieit:  ydeOHMK A7 CTYIEHTOB  MpO(eCCHOHATBHBIX
0o0pa3oBaTeNbHBIX OpraHu3alui, ocBamBarommx mpodeccun U cnenuansHoctn CIIO / FO.M.
Epoxun, U.b. KoBaneBa. — Mocksa : 2023 — 267 c. - Tekct : HenocpeACTBEHHbIH.

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

6. Mup xumuu : 37eKTpoHHBIH xKypHan //mirofhim.narod.ru/

7. XuMmus AJid BceX : WIUIFOCTPUPOBAHHBIE MaTEPUAIIbI 110 O0ILEH, OPraHUYECKON U
Heopranudeckor xumuun //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. Onummnuana «ITokopu BopoObeBsl ropsl» : [caiit]. - Mocksa. — URL: www.pvg.mK.ru
- TeKkcT : 2eKTPOHHBIN.

11. O6pa3oBaTenbHBIN CAUT JJIs MIKOJBHUKOB «XUMHs» : [calT]. - MockBa. — URL:
www.hemi.wallst.ru - TekcT : 3;eKTpOHHBIH.

12. DnekTponHast OubamoTeka: OMbIMOoTeKa Mo XUMHUH : [caidT]. - MockBa. — URL:
WwWw.chem.msu.su - TekcT : 2JIeKTPOHHBIH.

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

3.2.3. JlonoJiHUTEIbHbI€ HCTOYHUKM:

14. Tabpuensn, O.C. OctpoymoB W.I'. Xumus mns npodeccuit u crnenuanbHOCTEH
€CTeCTBEHHO-HAYYHOTO  TpOQuIIs: y4eOHUK Uil  CTYIEHTOB  Npo(hecCHOHAIBHBIX
o0pa3oBaTeNbHBIX OpraHu3aIuii, ocBamBalImUX npodeccuu u crnenuaabHoctn CIIO / O.C.
[Ma6puensu, U.I'. OctpoymoB. — Mocksa : 2023 - TekcT : Henocpe1ICTBEHHBIH.

15. T'abpuensa, O.C. Xumus: KHUTA IS IpenoaaBateis: yueo.-meroa, mocooue / O.C.
I"a6puensn, I'.I'. JIsicoBa. — MockBa : 2024 — 336 c. - TekcT : HemocpeACTBEHHBIH.

16.Epoxun, IO.M. Xumus: 3amaud u ynpaxHeHus: yudeO. mocobuwe Mg CTYI.
yupexjeHuit cpen, npod. O6pazoanust / 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. O6pazoanust / KO.M. Epoxun. — Mocksa : 2025 — 128 c. - Tekcr :
HEIIOCPECTBEHHBIN.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI
KoHTpoib 1 o11eHKa pe3yJIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON

JTUCHUTUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE pe3yIbTaThl, HAPABICHHBIC
Ha (opMHpOBaHKE OOIIKX U MPOHECCHOHANBHBIX KOMIETEHIIUHN 10 pa3iesam
U TEMaM COJIep KaHMs yueOHOro MaTepHara.

Oo6masi/npodeccuoHaabHast Pasnen/Tema Tun oneHoYHbIX
KOMIIeTeHIIUsI MeponpusTHii
OK 01. Beibupatb ciocoObl penieHus Tema 1.1-1.7
3a/1a4 Tpo(eCcCHOHATTLHOMN ACSITEIIPHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKkcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1 TectupoBanue

Tema 8.1 VYcrHblit onpoc
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, ECHgGHI/Ie PACHCTHBIX 3a/lat
Cpe/IcTBa IMOUCKa, aHAIIN3a U 1.6,1.7 ADIIO/ICHHC 33 XOZIOM
WHTEpIpeTauy HHPOPMaLIUH, U Tema 2.1,2.2 e
WH(pOPMAIMOHHBIC TEXHOJIOTHH JJIS Tema 4.1, 4.2 OPHCHTHPOBAHHDIX 3a/aHIH
BBITIOJTHEHMS 3a/1a4 PO ECCHOHATBHON Tema 5.2-5.4 Hpencrasienne
JIeATeIIbHOCTH Tema 6.1 PE3yJIbTaToB

Tema 7.1 MPAKTUYECKUX U

Tema 8.1 n1abopaTopHBIX padboT
OK 04, Tera 1.7 [IpoBeneHne XUMHUYECKOTO
O} dexTuBHO B3aUMOICHCTBOBATD U Tema 2.1,2.2 %ﬁﬁgﬁﬁfgﬁ?
paboTaTk B KOJIEKTHBE U KOMAH/Ie izxz ;1 %, ;142 KOHTPOMBHBIX

Tema 6:1 | pabor no

Tena 7.1 paszzenaM JUCIHILTAHBI

Tena 8.1 Omnenka CaMOCTOATENbHO
OK 07. CopelicTBOBaTh COXPAHCHUIO Tema 1.7 gzg;g;:?gi:;;iﬂs:;ﬁ
OKpY’KaroIlleH cpefpl, Tema 5.1 samae (¢ yaeTom Gyymed
pecypcocOepexeHuo, MpUMeHITh 3HaHus | Tema 8.1 IPOeCCHORATHHORM
00 U3MEHEHUH KJIMMAaTa, IPUHIIATIBI
OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO gi?liiﬁ?{izig?anmnﬁ
JICHCTBOBATH B UYPE3BBIYAHHBIX CHUTYAITUSIX HPOMEsKYTOUHO
IIK 1.1. OcymiecTBasTh Tema 1.2 ATTeCTALMH
npodeccuoHaNbHOE TOJIKOBAaHNE HOPM Tema 1.6
mpasa. Tema 1.7

Tema 2.1

Tema 4.1

Tema 7.1

Tewma 8.1
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