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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
OBIIIEOBPA3OBATEJIBHOM JJUCHOUILIAHBI «XUMMUS»

1.1. MecTo auCHMIVIMHBI B CTPYKTYpe OCHOBHOH Npo(eccHoHAIbLHOMI
o0pa3oBaTeJbHOM MPOrPaMMBbI

OO61eo0pazoBaTebHas AUCHUIUIMHA « XUMUSD» U3y4aeTcs Ha 0a30BOM ypOBHE B
oOmreo0pa3oBaTeIbHOM IIMKJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodeccHoHaNbHON
oOpa3oBaTeIbHON MPOrpaMMbl YKPYMHEHHBIX Tpynm crneruaibHoct  11.02.17
Pa3paboTKa 31eKTPOHHBIX YCTPOUCTB U CUCTEM.

1.2. Heau 1 mu1aHupyeMble pe3yJibTAThl OCBOCHUS JUCHUIIIMHBI

1.2.1. lean u 3agaun JUCUUIJIMHBI

®opMUpOBaHUE Yy CTYACHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA KaK OCHOBBI IPUHATHS PEILICHHI B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALMIX, OTBETCTBEHHOIO ITIOBEJCHUS B IPUPOJHON Cpere.

3amauu TUCUMILTHHBI:

1) cdopMupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKUX
IIPOIIECCOB U SBJIEHUM B OKPYXKAIOLIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIbl HEOPraHUYECKUX U OPraHUYECKUX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIUN, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEAEHUS  NPOCTEHIIMX  XUMHUYECKHX
AKCTICPUMEHTAJILHBIX UCCIICIOBAaHUH C COOII0ICHIEM TIPaBUJT 6€30I1aCHOT0 0OpaIICHUS
C BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHs MCIOJIb30BaTh MH(OpPMAIUI0O XMMHUYECKOIO XapakTepa u3
pPa3IUYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEICTBHUS CBOCH NEATEIbHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMAHHUE 3HAYUMOCTU JOCTHKCHUNA XMMHMUYECKON HAyKHU U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U IPOM3BOACTBEHHOM cep.



1.2.2. IlsianupyemMble pe3yabTaThbl 0CBOEHHA 0011e00pa3oBaTe/ibHOI JucUMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHose ®I'OC COO

Koa n Ilnanupyemsie pe3yJbTAaThl 0CBOCHHMS AUCHHILINHBI
HAUMEHOBaHU
e

¢hopmupyembIx O0mue JlucuumHapHbIe

KOMIIeTeHIN i

OK 01. B yacTu Tpy/10BOr0o BOCIIUTAHHUSA: - BIQJETh CHCTEMOHW XUMMYECKMX 3HaHUHM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpYyAy, OCO3HAHHWE LIEHHOCTH | OCHOBONOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTpOHHAas

Croco0bl MacTepcTBa, TPYA0I00UE; o0oJi0uKa aroma, s-, p-, d-3JIEKTpOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTENBbHOCTU | BAJIEGHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas

npodeccuoHan | TEXHOJIOIMUYECKON M COLMAIbHOM HAlPaBI€HHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIPHBI 00beM, YIJIEpOJIHBIH CKeJeT,

bHOM CMOCOOHOCTh MHUIMHMPOBAThH, IUIAHUPOBATh W | QYHKIMOHANbHAS TPYINa, PaguKall, H30MEPHs, U30MEPhI, TOMOJIOTHIECKUI

NESTEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | Psi, TOMOJIOTH, YII€BOAOPObl, KUCIOPOA- U a30TCOAEpIKaIlINe COeIMHEHHUS,

IIPUMEHUTENbH | - MHTEpeC K Ppa3InYHbBIM cepaM | OMOJIOTMYECKH aKTUBHbBIE BelllecTBa (YIJIEBOAbI, >KUPBI, OEJIKH), MOHOMED,

0 K Pa3JINYHbIM | IPOeCcCHOHATBHON e TETbHOCTH, MIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE  COEIMHEHUS,

KOHTEKCTaM OBiasenne  YHHBEPCAJIBHBIMH  y4eOHBIMH | KDUCTAJUIMYECKAsl PELIeTKA, THUIbI XMMUYECKUX PEAKIHMNA (OKUCIUTEIBHO-
NMO3HABATEJIbHBIMHU AeHCTBUAMM: BOCCTAHOBUTEIIbHBIE, K30-U IHJIOTEPMUUYECKHE, PEAKLIUH HOHHOIO OOMeHa),
a) 0a3oBbIe JIOTHYECKHE NeliCTBUA: PacTBOp, AJIEKTPOJIUTHI, HEITEKTPOJIUTHI, SJIEKTPOJIUTHUECKAS AUCCOIHALINS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON pEakLUU, XUMUYECKOE
aKTyaJu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHUS
BCECTOPOHHE} oprannueckux BemectB A.M. bymiepoBa, Teopus 3IEKTPOIMTHYECKON

- YCTaHAaBJIMBATb CyHIeCTBeHHI)II\/'I IIPpU3HAK WA
OCHOBaHUS IS CpaBHEHHS, KIacCH(PUKAIUU U
0000MIeHHS;

- OIpenensaTh UeNU JesSTeNbHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTUIKCHUA,
- BBISBISTh 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paccMaTpruBACMBIX SABJICHUAX,

3aJaBaTb

qvccounanuu, nepuoauyeckuil 3akon .M. MenpeneeBa, 3aKOH COXpaHEHUS
MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (PAKTOJIOTUYECKUE
CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJIYYCHUU U O€301aCHOM HCIIOIh30BaHUU
BOXKHEHIINX HEOPraHWYECKUX U OpPTraHWYeCKUX BEIIECTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YETIOBEKA,

- YMEThb BBISIBIIATb XapaKTE€pHbIE MPU3HAKK M B3aUMOCBSI3b H3YYEHHBIX
HOHﬂTHfI, HpHMeHSITB COOTBCTCTByIOHII/Ie IIOHATUSA HpI/I OIIMCaHnuU CTpoeHI/ISI 158
CBOMCTB HEOPraHMYECKMX U OPraHMYECKUX BEIIECTB M MX MPEBpaALICHUMN;
BBIABJIIATD B3aNMOCBA3b XUMHNYCCKHUX 3HaHI/Iﬁ C IIOHATUAMN nu




- BHOCUTH KOPPEKTHUBHI B JCSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJSIM, OIICHUBATH
PUCKU TIOCIIEACTBHIA e TSIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCIeA0BaTEIbCKHE TeHCTBUS:

- BIIQJICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATEILCKON 1
MIPOCKTHOM JIEeATEIbHOCTH, HABBIKAMU pa3peIIcHUs
pooem;

- BBIIBJIATH MPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UpOBATh 3a7ady, BBIJIBUTATH TUIIOTE3Y €€
pernieHus, HaXOJIUTh apryMEHThI A
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUM, 3a7aBaTh
rapameTpbl 1 KpUTEPUH PEILICHNUS,

- QHAJIM3HWPOBATH IOJIYUCHHBIC B XOJIE PEIICHUS
3a/laydl pe3yNbTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEILHOCTH,

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIOBUTaTh  HOBBIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATEIHHON M COIUAIIbLHOMN MPAKTUKE

npeJarath

IIPEICTABICHUSIMU JIPYTMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMETb HCHOJb30BAaThb HAMMCHOBAaHUSA XHMHUYECKUX  COCIUHEHUH
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U
TPUBHAJIbHbIE HA3BAHUS BAXXKHEHIINX BEILECTB (ITHJICH, alleTUJICH, [NINLEPUH,
¢beHon, Qopmanbaerus, YKCycHas KHUCIOTa, TJIMLUH, YrapHbId Tas,
YIJIEKUCIIBIA a3, aMMHaK, ralleHas W3BECTb, HETalleHas U3BECThb, IUThEBAs
colla ¥ JPYTUX), COCTaBIATH (POPMYJIbl HEOPraHWYECKHX M OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPEAKUUH, OOBACHATH HX CMBICIH,
MIO/ITBEPK/1aTh XapaKTepHbIE XUMHYECKHE CBOIiCTBa BELIECTB
COOTBETCTBYIOIIMMU DKCIEPUMEHTAMHU U 3alIUCSMU YPABHEHUN XMMHUYECKHUX
pEeaKLunii;

- YMETb YCTAaHAaBIMBAaTh IPHUHAIJICKHOCTb M3YUYEHHBIX HEOPraHMYECKUX H
OpPraHMYECKUX BEIIECTB K ONpPEJEICHHBIM KJaccaM U IpyINIaM COEeIWHEHUH,
XapaKTepu30BaTh HMX COCTaB W BAXKHEHIIME CBOMCTBA; ONPEIENATH BUIBI
XUMHUYECKUX CBs3€H (KOBaJE€HTHAas, MOHHAs, METa/NIMYecKasi, BOJOPOIHAs),
THUIIBl KPUCTAJUNIMYECKUX PEIIETOK BEIIECTB; KiIaccu(GUUUpOBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLIECH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XHMHUU B TO3HAHWUU SBJICHUUN
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW T'PaMOTHOCTH, HEOOXOIMMOM Ui peleHUs] MPaKTUYECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0pOBBIO U
MIPUPOIHOM CPEJIE;

- yMeTb MpPOBOJAUTH pacyeTbl MO XUMHUYECKHM (popMynaM M ypaBHEHHIM
XUMHUYECKUX  peakuud ¢  HCIOJNb30BaHMEM  (U3NYECKUX  BEJIMYHH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMasibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh
CHUCTEMHBIE XMMMUYECKHUE 3HAHMS JJI1 NPUHATHS PELIEHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOILIECTBEHHOW MpPaKTHKH,

- YMETb IJIAHUPOBATH U BBIMIOJIHATH XUMUYECKHUI SKCIIEPUMEHT (TIPEeBpaIICHHS
OPraHNYeCKHUX BELIECTB MPY HArPEBAHUH, TOJTYYEHHUE ATUIIEHA U U3YYCHHUE €T0
CBOWCTB, KAQUECTBECHHBIC pEAKLIHMM HA aJbJIETUIbl, KpaxMall, YKCYCHYIO
KHUCJIOTY; J€HATypalusi OSJIKOB MPH HarpeBaHWHM, [IBETHBIC PEAKIIUN OEIIKOB;




MIOWCKa,
aHaJu3a u
UHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
U1
BBITIOJTHEHUS
3a1a4
npodeccruoHal
193 (0)1
JEeSTENIbHOCTH

OCHOBAaHHOI'O Ha auasnore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MeCTa B
MIOJIMKYJIbTYPHOM MUPE;

- COBEPILICHCTBOBAHME SI3BIKOBOM M YMTATEIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXKIY
JIIOJbMU U ITIO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTU HAy4YHOU JEeATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH ~ MPOCKTHYIO U
HCCIIEIOBATENBCKYIO JIeATETbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE;

OBjaseHHe  YHMBEPCAJLHBIMM  Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padora ¢ undopmanmeii:

- BJIQJIeTh HABBIKAMH TMOJy4yeHUS HHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIATh MOUCK, aHAIHN3, CUCTEMaTU3alINIO U
WHTEpIpETaIio HHYOpMAIIUU Pa3TUYHBIX BUOB U
(dbopM mpecTaBIeHUS,

- co3laBaTh TEKCTHl B pa3MYHBIX (opmaTax c
y4eTOM Ha3Ha4YeHWs HWH(pOpMallMK U IETIEBOM
ayIuTOpUH, BBIOMpas ONTUMAIbHYIO  (opmy
MPEACTABICHUS U BU3YyaIU3alNH;

- OLIGHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTD
nH(pOpMallUK, €€ COOTBETCTBHE IMPABOBBIM U
MOPJIbHO-ITUYECKUM HOPMaM;

- HCIONB30BaTh CPEACTBa WH(OPMANMOHHBIX H
KOMMYHUKAITMOHHBIX TEXHOJIOTMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTraHW3aIMOHHBIX  337a4  C  COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHECHBI, pPECypcocOepexeHusi, TPABOBBIX U
TUYECKHX  HOPM, HOpPM  HH(POPMAIMOHHOMN
0€30ITaCHOCTH;

MPOBOJIUTH PEAKIIMU HOHHOTO 0OMEHa, OTIPENIeNIATh CPELy BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakiuu Ha cyinbdar-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KaTHOH aMMOHMUS; peIIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramibl") B COOTBETCTBHM C MPABWIAMH TEXHHKH O€30MACHOCTH TPH
00pallleHn! ¢ BEIIeCTBAaMH U JIAOOpaTOPHBIM 000pYI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHYECKOTO OJKCIEpUMEHTa B (opMe 3amuch ypaBHEHUN
COOTBETCTBYIOIMX PEAKIHMid U (HOPMYyIHPOBATH BHIBOJBI HAa OCHOBE 3THX
PE3yNbTaTOB;

- YMETh aHATM3UPOBATh XUMUYECKYIO0 HH(POPMAIIHIO, TIOTYIaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHdopmanuu, cetb IHTepHET U apyrue);

- BJIa/IeTh OCHOBHBIMU METOIAMU HAYYHOI'O [IO3HAHUS BEIIECTB U XMMUUECKUX
sBIIeHUH (HaOII0eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YMETb MpPOBOJIUTH pPacueThl MO XUMHYECKHM (opMynaM H ypaBHEHHSIM
XUMHUYECKUX  pEeakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYHH,
XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMS JJIs NPHUHATHS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONW 0€3011aCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHO-
HCCJIEIOBATENILCKOM, IPOEKTHOM W COLUMAIBbHOU
JESTEIbHOCTH;

OBinanenue YHHBEPCAJIbHBIMH
KOMMYHUKATHBHBIMH /1CHICTBUAMM:

I') COBMECTHAS 1eATEIbHOCTh:

- IIOHMMaTb M HCIOJB30BATh IPEUMYILECTBA
KOMaHTHOW ¥ MHIMBHyaTbHOIN paboTHI;

- INpUHUMAaTh LEJIU COBMECTHOW JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBIIATh IUIAH JEHCTBHIA,
pacIpenenaTb pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHNE B PA3UYHBIX CUTYAIUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBJjajieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH
AeCTBUAMU:

1) NPUHATHE ce0s U APYTrUX JIIOJe:

- IPUHUMATh MOTUBBI U APTYMEHTBI JPYTUX JIOAEH
MIPU aHAJTM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U IIPABO APYTHX JIIOIEH HA
OIMOKU;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATH MUP C
TIO3UIINH IPYTOTO YEJIOBEKa;

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUUECKUH IKCIIEPUMEHT (IIPEBPALLCHUS
OpPraHMYECKUX BEUIECTB IIPU HArPEBaHUU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAaUECTBEHHbIC pEaKUUM Ha aJbJErMIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; ACHATypauus OCJIKOB IPH HArpEBaHHH, IIBETHBIC PEAKIMU OEJIKOB;
IIPOBOJIUTH PEAKIIMUM MOHHOT'O 0OMEHa, ONIpeIeNIATh CPely BOJHBIX paCTBOPOB,
KauecTBEHHbIE PEAKIUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJ-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIEPUMEHTAJIbHBIE 3a/1a41 110 TeMaM "MeTaisl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MACHOCTH NPHU
oOpallleHHH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pyI0BaHUEM; MTPEJICTABIAThH
pe3yabTaThl XUMHUYECKOTO SKCIIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX pEaKIMi U (HOpPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTaTOB




OK 07.
ConelicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
MPUMEHSATH
3HaHUs 00
W3MEHEHUU
KJIUMATa,
MPUHIUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
elicTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

B 001acTH 3K0J10THYECKOT0 BOCITUTAHMS:

- c(OPMUPOBAHHOCTb HKOJIOTUYECKON KYIbTYpHI,
[MOHMUMAaHUE BIIUSHUSA COLUUAIBHO-3KOHOMUYECKUX
MPOLIECCOB  HAa  COCTOSIHUE  NPUPOAHOU U
COLMAJILHOW ~ Cpelbl, OCO3HAHHWE TJI00AILHOTO
XapakTepa dKOJOTHYECKUX MPoOIieM;

- IUIAHUPOBAHHE M OCYLIECTBIICHUE JCHUCTBUI B
OKpY’Karollled cpeAe Ha OCHOBE 3HAHMS Leleu
YCTOMYMBOT'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATUE JEHCTBUM, IPUHOCSIINX BpeL
OKpY>Kalolleu cpere;

- yYMEHHE TMPOTHO3UPOBATH HEOIATOMPUSATHBIC
SKOJIOTUYECKUE TOCHEACTBUS TPEATPUHUMAECMBIX
JEHCTBUM, PEAOTBPAILATh UX;

- pacmmpeHue OTbITa
9KOJIOTMYECKON HaIlPaBJIECHHOCTH;
- OBJIaICHHUC HaBbIKaMU1 y‘le6HO—HCCJ’I6HOBaT6J'IBCKOfI,
HpOGKTHOfI n COLII/I&J'H:HOﬁ ACATCIIbHOCTH,

JACATCIIBHOCTH

- chopMUpOBaTh TPEIACTABICHUSA: O XHMHUYECKOW  COCTaBISIOUICH
€CTECTBEHHOHAy4YHON KapTHUHbBl MHpA, POJIM XUMHHM B IO3HAHWM SIBJICHUU
OpUPOABl, B (OPMUPOBAHUU MBIIUICHUS W KYyJIbTYyphl JIMYHOCTH, €€
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHUs] MPaKTUYECKUX
3a/1a4 ¥ HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3J0POBBIO U
MIPUPOJIHOM cpefe;

- YMeTh COOJIOaTh MPaBHJIa YKOJIOTHUECKU I1eTIeCO00pa3HOTO MOBEICHUS B
ObITY U TPYIOBOW JESATENBHOCTH B IIENIAX COXPAaHEHUS CBOETO 370POBbS U
OKpY>Kalollle NPUPOJHOW Cpelbl; YYUTHIBATH ONACHOCTh BO3JCHCTBHUS HA
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIECTB, ITOHMMAas CMBICI IOKa3aTells
MpeIeIbHON TOMYCTUMOW KOHUEHTPALIMU

1.3. PexomeHnayeMoe KOJIM4YECTBO YaCOB HA OCBOEHHE IIPOrPaAMMBbI IUCHUIIIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydaroiierocsi 72 yaca, B TOM 4YHCJIE:
TEOPETUYECKOro 00yueHus 36 yacoB
PaKTUYECKUX 3aHATHI 36 4acoB




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Buna yuyeo6Hoii padoThl

Oovem uacoe

1 cemecmp 2 cemecmp
MakcumasibHasi yueOHasi Harpy3ka (Bcero) 32 40
Obsi3aTesibHasA ayAMTOpPHAas yueOHasn 32 40
Harpy3ka (Bcero)
B TOM YHCJIE:
JICKIIUU 16 20
ITPAKTUYECKUE 3aHITUS 16 20
Dopmbl NPOMEANCYMOUHOU ammecmayuu Juggepenyu-
POBAHHDBIU
3ayem
CamocrosiTe/ibHasi BHEayAUTOPHAs y4eOHas
Harpyska (Bcero)
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2.2. TemaTU4YeCKHUIl IUVIAH U COAEPKAHNE TUCIUTLINHBI

Yposenw
HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJa, J1ad0paTopHble U MPaKTHYeCKHe padoThl, CAMOCTOATEIbHAS Oo0bem
pa3/iesioB U TeM padora o0y4aromuxcs, KypcoBasi padot (IIPOeKT) (eciu npedycmompensl) 4acoB oce;)lenu
1 2 3 4
Paznean 1. Oprannyeckasi XuMHsl 30
Tema 1.1. Coaeprxkanue y4eOHOI0 MaTepuaJa 2
OcHoBHbIE IOHATHS | 1 [Ipeamer opranmyeckod xumuu. I[IpuponHble, HUCKYCCTBEHHBIE U CHHTETHYECKHME OPraHUYECKHE 2 1
OpraHnvecKoi BemiecTBa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPTaHUYECKUMU. Teopusi CTpOeHUs OpraHUuYeCKUx
XHMHUM U Teopus coequHeHnii A.M. bytnepoBa. OCHOBHbIE MOJIOKEHUS TEOPHUH XMMHUYECKOTO CTpoeHus. M3omepus u
CTpOeHus n3oMepbl. XUMHU4YecKrue (GOopMyiasl U MOJCIH MOJCKYJl B opraHuveckoid xumuu. Kimaccupuxamms
OpraHuvyecKux opraHnueckux BemiecTB. Kiaccudukaiusi BelecTB MO CTPOCHUIO YIIEPOAHOTO CKeJIeTa W HAIUYHUIO
coeIMHeHHU ¢byHKIMOHANBHBIX rpymil. ['omonoru u romosnorusi. Hayana sHomenknaryper IUPAC. Knaccudukanums
peakuuii B opraHmdyeckoid xumuu. Peakuumu npucoenuHeHus (TUAPUPOBAHUSA, TaJOTCHUPOBAHUS,
TUAPOTAIOTCHUPOBAHMUSI, TUAPATALIAN). Peaxiun OTILETICHUS (meruapupoBaHus,
JeTUIporaoreHupoBanus, Aeruapataiun). Peakuuu 3amenienus. Peakiyu nusoMepu3anuu.
IpakTHyecKoe 3aHATHE 2 1
[TpoBepka 3HaHu# oOyvaronuxcs mo Teme 1.1. 3HaHME OCHOBHBIX TOJIOKEHUN Teopun bytiepoBa, ymeHHe
MOCTPOEHHUSI YTIIEPOJIHBIX CKEJIETOB Ha MPUMEPE MPOCTHIX YIJIEBOJOPOJIOB M HMX IMPOU3BOJHBIX. YMEHHUE
OTIPEJIEIATh TUTIBI THOPUIU3AIIMN aTOMOB YIJIEpPO/ia, HATMYUE M- U CUTMa- CBSI3€HM B CTPYKTYpHOM dopmyre
OpPraHUYEeCKOr0 BEIECTBA.
Tema 1.2. Conep:xaHue yueOHOro MaTepuaJa 8
Yruesonopoas U ux | 1 AnkaHbl. AJTKaHbI: TOMOJIOTUUECKHH Psijl, U30MEPUSI 1 HOMEHKJIATypa aJKaHOB. XMMUYECKHUE CBOMCTBA 2 1
NPUPOAHbIE alKkaHoB (MeTaHa, 3TaHa): TOPeHHe, 3aMellleHre, pa3IokKeHe, IeruipupoBanue. [lpuMenenue ankaHoB
HCTOYHUKH Ha OCHOBE CBOMCTB. [Ipo1iecchl MpOMBINIIIEHHON epepadoTKu HeTH: KpeKUHT, puopMuHT. OKTaHOBOE
YHiC/I0 OSH3WHOB M LETAHOBOE YHUCIIO JU3EIBHOro TomnBa. Kokcoxumuueckoe MpoOU3BOACTBO M €ro
MPOYKIIHSL.
Pemenne skciepuMeHTAIBHBIX 337129
2 AJKeHBbl. DTUJIEH, €ro MoJlyueHue (JIeruIpupoBaHUEM 5TaHa, JENOoJIMMEpH3aluell MOJMATUIICHA). 1
I'omonoruueckuii psia, ©30MepHsi, HOMEHKJIATypa aJKEHOB. XUMUYECKUE CBOWCTBA ITUJIEHA: TOPEHUE,
KauyeCTBeHHBbIC peaknuu (obOecuBeurBaHWE OpOMHON BOABI W pPAacTBOpa IEpMaHTaHATAa Kaws), 4

ruaparanus, nmoJuMepu3arms. HpI/IMCHCHI/IC 3TUJIEHA HA OCHOBE CBOMCTB. I[I/ICHBI " Kay4yKH. Ilonsarue
0 JJUCHAaX KaK yrjeBoaopoaax C ABYMs ﬂBOﬁHBIMH CBA3sSIMHU. COHpSI)KeHHI)Ie JHUCHBI. Xumudeckue
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cBoiicTBa OyraaueHa-1,3 u nzonpeHa: odbecrBeunBaHue OPOMHOI BOABI U MOJIMMEPH3AIUs B KaydyKH.
HarypanbHblii U cuHTeTHYECKHE Kaydykd. Pe3umHa. AJkuHBI. AueTwieH. XHUMUYECKHE CBOMCTBA
alleTUIICHA: TOpeHHe, 00ecBEYMBaHNE OPOMHOM BOJIbI, IPUCOCIMHEHUE XJIOPOBOJOPOA U THPATAIIHS.
[IpumeneHue aneTuiieHa Ha OCHOBE CBOMCTB. MeXKJ1accoBasi U30MEpHs C aJKaJleHAMH.

Apenbl. benson. Xumuueckue cBoiicTBa OeH30J1a: TOPEHUE, peaKUK 3aMeleHHs (raJoreHupOBaHue,
HutpoBanue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IIpa

KTHYCCKHE 3aHATUSA

—_—

[IpenenpHble yriieBo1opoibl. AJIKaHbl. XUMHUYECKUE U (PU3NUYECKHE CBOWCTBA, OJyUYCHHUE.

HenpeﬂeanHe Yri€BOAOPOJAbl, XUMUYCCKUE U (bI/ISI/I‘IeCKI/Ie CBOﬁCTBa, IMMOJIYYCHHUC.

ApoMaTudecKkue yriieBoAOPOIbI Ha puUMepe OCH30J1a U €r0 MPOCTEUIITUX TOMOJIOTOB. XUMHUYCCKUE H
(dbu3nyeckue CBOMCTBA, MOTyueHHE.

Tema 1.3.
Kucaopoacoaep:axann
e OpraHnvyecKue
COeIMHEHHUS

Coaep:xaHue yueOHOro MaTepuaJia

R

1.

Cnuprsl. [Tonyuenue 3TaHoa OpOXKEHHUEM IUIFOKO3bI U MIIpaTaleil 3TuieHa. [ uapokcuiabpHas rpynmna
Kak (QyHKIuOHanbHasA. [loHATHE O MpeaeNbHBIX OJHOATOMHBIX CHHpPTax. XHMHYECKHE CBOICTBa
3TAHOJIA: B3aUMOJICHCTBHE C HATpUEM, OOpa30BaHUE NIPOCTHIX U CIOXKHBIX I(PHUPOB, OKUCIECHUE B
anpreruy. IIpuMmeHeHune »TaHOJIa HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro IOCIEJICTBUS U
npenynpexaeHue. [ nnepuH Kak npeacTaBUTeNlb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas! peakiys Ha
MHOI0aroMHble crupThl. IIpumenenue raunepuna. @enos. Ou3nyeckne M XUMHUYECKHE CBOMCTBA
¢deHona. BzaumHoe BIMsSHUE aTOMOB B MoJIeKyJe (eHosa: B3aUMOAEHCTBIE C THAPOKCUIOM HATpHs U
a30THOM Kucnotou. [Ipumenenne heHosa Ha OCHOBE €ro CBOWCTBA

Anpnerunpl. [lonstue 06 anpaerngax. AnabaerugHas rpymnmna kak QyHKUuoHandbHas. Dopmanbiaerua u
€ro CBOMCTBA: OKUCIIEHHE B COOTBETCTBYIOIIYIO KHUCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMM CIUPT.
[Tonmy4yeHue anpAETHIOB OKUCIEHHUEM COOTBETCTBYIOIIMX cHHUpTOB. [IpuMeHeHue ¢opmanbaeruna Ha
ocHoBe ero cBoicTB. KapooHoBbie kucnoTel. [IonsTHe 0 KapOoHOBBIX KHcaoTax. KapOokcuibHas rpymnmna
Kak (yHKLIHOHAJbHAs. ['OMOIOTMYECKUH psii NpeAeibHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonydyenne kapOOHOBBIX KUCIOT OKHCIEHUEM allbJeTUI0B. XUMUUYECKHE CBOMCTBA YKCYCHON KHUCIIOTHI:
o0Iye CBOWCTBA C MMHEPAJIbHBIMU KHCIOTaMU U peakuuu srepudukanuu. IlpumeHenune ykcycHoi
KHMCJIOTBI HA OCHOBE CBOMCTB. BhICIINE )KMPHBIE KHCIIOTHI HA TPUMEPE NAITBMUTHHOBOM M CTEAPUHOBOM.

IIpa

KTHY€E€CKHME 3aHATUA
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1. Xumuueckue u pusndeckre cBOWCTBA CIUPTOB (OKUCIICHUE CIIUPTA B JIbJETH/I, TIOTyYeHHUE TIuIlepaTa
MeJIH, TUTPOCKOTTUYHOCTB );

2. Xumuueckue U (pU3MUECKHE CBOWCTBA albJACTHAOB (PEaKIus CepeOpsSHOrO 3epKalia, OKHCICHUE
abJICTUIOB B KHCIIOTY € MOMOIIbI0 Tuapokcuaa meau (11));

3. CBoiicTBa YKCYCHOM KUCIIOTHI (B3aUMOJICHCTBHE C METANIaMH, C OCHOBAHUSIMH, C COJISIMHU, OTHOIIIEHHE K
HWHJIUKATOpam);

Tema 1.4 Conep:xanue yueOHOro MaTepuaJia 2
Asorcoaepxamue | Ilommmepswl. benku u nonucaxapuibl Kak OUOMOIUMEPBI. 2
OpraHuveckKue IInacrtmaccesl. [lonyyeHue nonuMepoB peakiueil noJauMepu3ay U MOJIUKOHAeHCallMK. TepMoIIacCTUUHbIe
COCIMHCHUS. U TEpMOpEaKTUBHbIE TUIacTMacchl. IIpencraBurenu miactmacc.
IHoymmmepnl Bouokna, nx knaccudukanus. [Tomyaenne BosiokoH. OTaenbHbIe TPEACTABUTENIN XUMHUYECKHUX BOJIOKOH.
IIpakTHYecKoe 3aHATHE 2
1. O6mee nonnmanne BMC: knaccudukaimm, criocodax noiay4eHus, Gu3nKo-MeXaHHIECKHe CBONCTBA,
COCTOSIHUS, XUMUYECKUE CBOMCTBA, IPUMEHEHHUE.
Pasnean 2. OO0urasi 1 HeOpraHm4veckKast XuMusi 34
Tema 2.1. OcHoBHbIe | Conep:xkaHue y4eOHOT0 MaTepHuaJia 2
MOHATUA U 32AKOHBI OcHoBHBIe NMOHATHA XMMHH. BemectBo. Atom. Mosekyna. XUMHUYECKHM DJIEMEHT. AJUIOTPOIMS.
XHMHUH IIpocteie u cnoxHbIe BemecTBa. KauecTBEHHBIN U KOJMYECTBEHHBIN COCTaB BEIECTB. XUMUUYECKNE 3HAKU 1
u ¢popMyiibl. OTHOCUTENBHBIE AaTOMHAs U MOJIEKYJIsipHast Macchl. KonnyecTBo BelecTna.
OcHOBHBIC 3aKOHbI XUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB. 3aKOH MTOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOTaJpo U CIEACTBUS UX HETO.
PacuerHble 3a1aun Ha HaX0>KIEHUE OTHOCUTEIBHON MOJIEKYJISIPHON MaccChl, ONIPEEICHUE MacCOBOM J10JI1
XUMHUYECKHX 3JIEMEHTOB B CJI0’KHOM BEILIECTBE.
IHepnonnuecknii 3axkon .M. MengeneeBa. Otkpeitue .M. MenneneeseiMm [leproguueckoro 3akoHa.
[Tepuoanueckwuii 3akon B popmynuposke /.M. Menpaeneena. 1

[lepuonnueckass TabnauIa XMMHUYECKHX DJEMEHTOB — rpaduueckoe OoTOOpaKeHHE MepPUOANYECKOTO
3akoHa. CTpyKTypa NepuoAMYEcKOil TaOmuIbl: Mepuoasl (Majnble W OOJblINe), Tpynnbl (TJaBHAs U
moOoYHas).

Crpoenue aroma u nepuoanmyeckuin 3axkon .M. MenneneeBa. ATom — ciioxkHas 4dactuua. Aapo
(IPOTOHBI U HEHUTPOHBI) U HNEKTPOHHAA 000sI0uKa. M30TO0mbI. CTpOoEHUE 3JEKTPOHHBIX 000JI0YEK aTOMOB
AJIEMEHTOB MaJbIX MeprogoB. OCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX O00O0JOYEK aTOMOB 3JEMEHTOB
OoNbIIMX TEepUoJoB (MepexoaHbIx 3iemeHToB). [lonstne 00 opburtanix. s-, p- u d-OpOutanu.
DJNEeKTpOHHBIE KOH(UTYpaliu aTOMOB XHMHYECKMX dJeMeHToB. CoBpemeHHas (QOpMyIHpoOBKa
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NEpUOANYCCKOro 3aKOHa. 3HaucHUE NEpUoOANYCCKOro 3aKOHa U HQpHOI[H‘-IGCKOfI CHUCTCMBI XUMHNUYCCKHUX
3JICMCHTOB ,HI/I MeHI[eneeBa IJI1 pa3BUTHUA HAYKHW U ITIOHUMAHU A XHMHYSCKOM KapTUHbLI MHPA.

Tema 2.2.
CTtpoeHue BelecTBa

Conep:kaHue y4eOHOTro MaTepuaa

[\8)

Honnas xumu4eckas cBsi3b. KaTHOHBI, X 00pa3oBaHKe U3 aTOMOB B pE3yJIbTaTe MPOIEcca OKUCICHUSI.
AHnoHBI, X 00pa3zoBaHKe U3 aTOMOB B pe3yibTaTe Mpoliecca BoccTaHOBIIeHUA. FIOHHas CBsI3b, KaK CBA3b
MEXy KAaTHOHAMHU ¥ aHHOHAMH 32 CUET AJIEKTPOCTATUYECKOTo NpuTsHKeHus. Kiaccudukanys HOHOB: 1O
COCTaBy, 3HAKY 3apsjia, HAIMYHUIO TUApaTHON 000104Kku. MoHHbIe kpucTauinyeckue pemeTku. CBoHCcTBa
BELIECTB C NIOHHBIM TUIIOM KPUCTAININYECKON PELLETKH.

KoBasienTHasi xuMuyeckasi cBfi3b. MexaHu3M oOpa30oBaHHUs KOBAJIECHTHOW CBA3M (OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIN). DIEeKTpoOTpULaTeIbHOCTh. KoBalleHTHbIE NOJSpHAas U HENOJISIpHAs CBS3U.
KpatHocTh KOBaJIeHTHOM CBA3U. MoOJEKylIspHbIE U aTOMHbIE KpUCTaluinyeckue pemietku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUTMUECKUMHU PELLIETKaMU.

Mera/uinyeckasi CBsi3b. MeTauIMyecKass KPUCTAUIMUECKAsl PEIIeTKa M MeTaJuIMuecKass XMMHUYecKas
CBs3b. PU3HNYECKUE CBOWCTBA METAIIJIOB.

ArperaTHble COCTOSIHUSI BellIeCTB U BOJOPOJHAS CBSA3b. TBep0E, )KUIKOE U ra3000pa3HOE COCTOSHUS
BeulecTB. [lepexon BelecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B Jipyroe. BonoponHas cBsizb. Huctsie
BeulecTBa u cMmecH. [lonsatue o cmecu BemecTB. ['omoreHHbsle U rereporeHHsle cMecu. CoctaB cMmecei:
00BbEMHAsi 1 MAaCCOBas I0JIM KOMIIOHEHTOB CMECH, MaccoBasi JI0JIsl IIPUMECEH.

JMucnepcHble cuctemsbl. [lonsTre o aucnepcHoi cucreme. JucnepcHas ¢a3a U AUCIEPCUOHHAs cpefa.
Knaccudukanus nqucnepcHsix cucreM. [loHATHE 0 KOJUIOMAHBIX CUCTEMaX.

\S]

Tema 2.3.
Bona. PacTrBopsl.
DJIeKTPOJIUTHYECKA
Sl TMCCOLHALIUSA

ConepxaHue y4eGHOro MaTepuaJjia

=

1

Bona. PactBopsl. PactBopenue. Bogma kak pactBoputens. PacTBopuMocTh BemiecTB. HackinieHHbIe,
HEHACBIIICHHbBIE, IEPECHIILIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, JKUJIKOCTEU U TBEPABIX
BEIIIECTB OT PA3IMYHBIX (PAKTOPOB.

MaccoBasg 107151 pacTBOPEHHOIO BEHIECTBA. JJIEKTPOJMTHYECKAS JAUCCOUMANMA. DIEKTPOIHUTHl U
HEIJIEKTPOJIUTHI. DJIEKTPOIMUTHIECKAS TUCCOIMAIsA. MeXaHU3MBI DJIEKTPOITUTHICCKOM JTUCCOTTHAITIH TS
BCIICCTB C pa3jIMYHBIMU THUIIAMH XUMHUYECKOUN CBS3U. FI/I)IpaTI/IPOBaHHBIe N HCTUAPATHUPOBAHHBLIC MOHBI.
CremneHb >NEKTPOTUTHUECKOHN nucconnanui. CUIbHBIE U CTa0bie ANEeKTPOIUTh. OCHOBHBIC TTOIOKEHUS
TECOpUHn 3HeKTpOHHTquCKOﬁ Auccoruaiuu. KI/ICJ’IOTBI, OCHOBAHHUSA U COJIK KaK JJICKTPOJIUTEI.

I'maponns kak oOMeHHBIH mporecc. HeoOpaTuMelii THAPONN3 OPraHUYECKUX M HEOPTaHUYECKUX
COEIMHEHM U ero 3HaYeHHe B MPAKTUYECKON JAeSITeIbHOCTH YellOBeKa
OO6patumslii rugponuns coneil. Ilpaktnyeckoe npumenenue rujiponnsa. CTyneH4aThlii THAPOIIU3.
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IIpakTHYecKHe 3aHATHS

1. Peakiiuu nouHoro oomMena
2. l'upponu3 conelt (Bce THITBI THAPOIIN3A, PEAKIIHS CPEJIbI)

Tema 2.4.
XuMuueckKue
peakuuun

Conep:xaHue yueOHOro MaTepuaJia

1.

Knaccupukanmusi XuMu4ecKuX peakuuid. Peaknuu coennHEHMS, pa3jioKEHUs, 3aMeIeHus, oOMeHa.
Karanutnueckue peaknuu. OOpatumble W HeoOpaTHMbIe peakiuu. ['OMOTreHHbIE M TEeTepOreHHBIC
peakuuu. DK30TepPMHUYECKHUE M SHIOTEPMHUECKHUE peakiHu. TermioBoil 3(h(eKT XMMHUUECKUX pPeaKIIHi.
TepMoxuMHUUYECKHE YPaBHEHUS.

CxopocTb XuMHYeCKHUX peakiuid. [loHsTHE 0 CKOPOCTH XUMUYECKUX PEaKIUd. 3aBUCUMOCTb CKOPOCTH
XUMUYECKUX PEaKUIUi OT Pa3IM4HbIX (AKTOPOB: MPUPOLI PEArUPYIONIUX BEIIECTB, UX KOHIIEHTpAIUH,
TEMIIEpPaTyphbl, MOBEPXHOCTH CONPHUKOCHOBEHUS M HCIOJIb30BaHUS KaTanu3atopoB. OOpaTuMoCTh
XUMHYCCKHUX peakiuid. O0patuMbie M HeoOpaTHMbIE PEaKIIUu. XUMHUISCKOE PAaBHOBECUE U CITIOCOOBI €0
CMEUICHUSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE Pe€aknuu. Crenenp okuciieHus. OKUCIUTENb 1 BOCCTAHOBJICHHE.
BoccranoButenpr U okuciaeHue. Merton QJICKTPOHHOI'O OanaHca 1A COCTaBJICHUA ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ.

Tema 2.5.
Kanaccupuxanus
HEOPraHU4eCKHX
COoeIMHEHUH U uX

CBOMCTBA

Coaep:xaHue y4eOHOIro MaTepuaJia

1

Metaiaiabl. OcoOEHHOCTH CTPOEHUS aTOMOB M KpucTauioB. dusndeckue CcBOICTBa METaIOB.
Knaccupukanus MeTaquioB 1O  pa3iMyHBIM =~ IpHU3HaKaM. XHMHUYECKHME CBOMCTBA METaJUIOB.
DNEeKTPOXUMHMUYECKUIM psAll HampspkeHud MmetamuioB. Metamnorepmus. OOmiue crnocoObl NOTy4YeHHUs
MertauioB. [lonarne o Meramnypruu. Ilupomeramnyprusi, THAPOMETAIIYPrUs U AJIEKTPOMETAIITYPIrHs.
CrninaBel YEpHBIE U LIBETHBIE.

Hemeraaunbl. OcoO0eHHOCTH cTpoeHus: aToMOB. HemeTrasibl — mpocTelie BelecTBa. 3aBUCUMOCTh CBOWCTB
raJIoTeHOB OT MX MnojoxeHus B Ilepumonmyeckoit cucreMe. OKHUCIUTENBHBIE M BOCCTAHOBHUTEIBHBIC
CBOMCTBA HEMETAIJIOB B 3aBUCHUMOCTH OT WX MOJ0KEHUS B pARYy SJICKTPOOTPUIATCIIBHOCTH.

Oxcuapl u ux cpoiictBa. ConeoOpa3ymoiire U HecolieoOpazyomue okcuabl. OCHOBHbBIE, aM(POTEpHbBIE U
KHCJIOTHBIE OKCHJIBI. 3aBUCHUMOCTD XapaKTepa OKCH/IAa OT CTENIEHN OKUCIICHHS 00Pa3yIoIIero ero MeTauia.
XUMHYECKHE CBOMCTBA OKCUIOB. [lomydeHne OKCHuI0B.

Kucnorsl u ux cBoiictBa. KrciaoThl Kak 3JIEKTPOIUTHL, UX KJIACCU(UKALNA 0 Pa3TUYHBIM MIPU3HAKAM.
XUMHUYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPHM 3JIEKTPOIUTHYECKOM nucconumanuu. OcobeHHOCTH
B3aMMOJICHCTBUS KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT ¢ MeTauiaMd. OCHOBHbBIE CHOCOOBI
IIOJIyYEHUS KUCIIOTBI.
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OcHoBannss u ux cBoiictBa. OCHOBaHMA KaK 3JIEKTPOJMTHI, UX KiIacCH(UKALUSA MO Pa3TUYHBIM
IIpU3HaKaM. XUMHYECKHE CBOMCTBA OCHOBAaHUN B CBETE TEOPUM DJICKTPOIMTHYECKOH IHCCOLIMALMH.
PaznoxeHne HepaCTBOPUMBIX B BOJIe OCHOBaHHH. OCHOBHBIE CIIOCOOBI MOTy4EHHUs] OCHOBAHMIA.

Cosmm m ux cBoiicrBa. Conu Kak 31eKTpoiuTbl. Conu cpelHue, KUCIble U OCHOBHbIE. XHMUYECKU
CBOWCTBA COJIEH B CBETE TEOPUH JIEKTPOIUTHUYECKON Auccouuanuu. CriocoObl OTyYeHUs COTIEH.
I'mpponus cosen.

I'eneTrndyeckas cBs3b HECOPraHnIeCKUX BCUICCTB.

HpaRTn'{ecmle 3AHATHSA

10

1. XuMudeckue CBOMCTBA HEMETAIIOB.

2. XUMHYECKHE CBOMCTBA METAILIOB

3. XMMHUYECKHUE CBOMCTBA OKCUIIOB

4. X¥MHUY€ECKHE CBOMCTBA KUCIOT U OCHOBAHUMI

5. 'eneTndeckas CBA3b HEOPraHUUYECKUX BellecTB. [{ernouku npeBpanieHuit

JAnddepennupoBannblii 3auer

Bcero:

64
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  TUCHHUIUIMHBL JOJDKHBI OBITh MPEIyCMOTPEHBI
CJeyIolMe CIelraIbHble MOMEIIEHUs: y4eOHbIM KaOMHET XUMHUHU W/WIM y4eOHOU
XUMHUYECKOH J1abopaTopuH.

OGopynoBanne yuyeOHOro KkaO0uHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEN MOJIEKYJ, MOJEIH KPUCTAIMYECKUX PENIETOK, KOJUIEKIUN
MPOCTBIX U CJOXKHBIX BEIIECTB W/WJIM KOJUICKIIMW TOJIMMEPOB; KOJUICKIHS TOPHBIX
nopoJ UM MwHHEpajoB, Tabnuia MenneneeBa, yueOHbie (QIbMBI, I1UGPOBHIC
00pa3oBaTesbHbIE PECYPCHI.

Texnuueckue cpeacrBa  00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPEe3eHTEP sl IPE3CHTALIU.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KareJbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIIKHU,
CTEKJISIHHBIE TPOOUPKU, pE3UHOBBIE MMPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJI0YKH, IITATUBBI JIsI TPOOUPOK; MEPHBIE ITMIHMHIPHI, BODOHKU CTEKJISTHHBIE, BODOHKU
nenutenbHbie nunuHapudeckue (50-100 M), cTynkH ¢ necTukom, pappopoBbIe YallKH,
NUHIETHI, (UIBTPHl OyMakHble, BaTa, MapJjs, 4YacoOBbI€ CTEKJa, DJIEKTPOILUIUTKH,
71a00paTOPHBIE ITATUBBI, CIIMPTOBBIC TOPEJIKH, CIIMUKHU, IPUOOP JJISI TIOJTYyUEHHUS Ta30B
(wnu mpoOupKa ¢ ra300TBOJHOM TPYOKOI), AepKaTeu JUisi MPOOUPOK, CKIISHKU IS
XpaHEHUSI PEaKTUBOB, pa3JAaTOYHbIC JTOTKHU; XUMUUYeckre ctakanbl (50, 100 u 200 mi);
HITaTeNIN; MUHIIETHI; TUTEIBbHBIE MIUIIIIBI; CEKYHAOMEPHI (TalMephl), MEPHBIE TTPOOUPKHU
(ra 10-20 mut) u mepabie KoJI0bI (25, 50, 100 u 200 M), BoasiHas OaHs (UM TEPMOCTAT),
CTEKJIIHHBIE TIAJOYKHU, KOHWYECKHEe KoJObl st tutpoBanus (50 u 100 wmu);
WHJIMKaTOPHbBIE TTOJIOCKHU Il onpeaeneHus pH v ctaHmapTHas WHIUKATOPHAs IIKaJa;
YHUBEpCaIbHBIA MHAUKATOP; uneTky Ha 1, 10, 50 M (unu nozaropsi Ha 1, 5 u 10 M),
OOpeTKH Il TUTpOBaHMsI, MeauuuHckue mmpuiel Ha 100—-150 M, maboparopHbie
W/WIM aHaIUTHYEeCKUe Bechbl, pH-MeTphl, cymmuibHBIN 1mkad, U JIp. JadopaTopHOE
obopyoBaHueE.

3.2. HupopmaniuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

1. Jns peanusanmuu mporpaMmbl OMOIMOTEUHBIH (OHI 0O0pa3oBaTEIHLHOM
OpraHM3alii JI0JDKEH UMETh TeYaTHbIE W/WIM DJICKTPOHHBIE 0O0pa3oBaTelbHBIC U
WHQOpMAIIMOHHBIE  PECypChl,  PEKOMEHJOBaHHbIE  JJI1  HCIOJb30BaHUS B
00pa3oBaresbHOM IIpoLiecce, He cTaplile 5 JIeT C MOMEHTa U3AaHHUsl.
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2. PexoMmeHayeMble TieUaTHbIE U3AaHUA MO peajn3ali 0011e00pa3oBaTeIbHON
JTVCHUIUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHAALMSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

KoHTpoJib 1 ol1eHKa pe3yabTaTOB O0YUYEHHsI OCYIIECTBIIAECTCS MPENOIaBaTEIEM B
npoliecce MPoBeACHUS MPAKTUUECKUX 3aHATUN U Ja00paTOPHBIX PabOT, TECTUPOBAHUS,
a TaKXe BBIMOJHEHUS OOYYArOUIUMUCS WHIUBUIYAIbHBIX 3aJaHUi, TPOEKTOB,
uccien0BaHui. Pe3ynbTaThl 00yueHuUs ONpeaesiioT, 4TO 00yJYaroIuecs T0JKHbI 3HATh,
MOHUMATh U ICMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIIUTUTUHBI.

Jns dhopMupoBaHUs, KOHTPOJIE U OLEHKH PE3YJIbTATOB OCBOCHHUS Y4EOHOM
JUCHUIUIMHBL UCTIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUATUM, MPEICTABISIONMIA
c000M KOMIUIEKC Y4EOHBIX MEPOIPUSATHH, COTJIACOBAHHBIX C pe3yJIbTaTaMu OOYyUYEeHHUS U

chopmymupoBanHbix ¢ ydetom DOI'OC COO (mpeaMeTHble pe3ysabTaThl IO
mucuumunae) u GI'OC CIIO.
T
Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00yueHus HIbt OHEHOqu’ X
MeponpUsATHI
I | OcHoBHOE conep:xkaHue
1 ®opMyIHpPOBATH

Pa3zgen 1. OcHOBBI
CTpOEeHHS BellecTBa

0a30BbIC MOHATHA U
3aKOHBI XMMHUH

1.1

OK 01

CrpoeHue aToMOB
XUMHYECKHX DJIEMEHTOB
U TIPUPOJIA XUMUYECKOM
CBSI3U

CocTaBiaTh XUMHUYECKHE
dbopMyIbl COETMHEHUN B
COOTBETCTBUU CO
CTETMEHbIO OKUCIICHHS
XUMUYECKHUX DJIEMEHTOB,
WCXOJIS U3 BaJICHTHOCTH U
ANIEKTPOOTPHULATETLHOCTH

1. Tect «Ctpoenue aToMoB
XUMHYECKHUX JIEMEHTOB U
MIPUPOJA XUMUYECKOHN CBAZH.

2. 3a7a4n Ha COCTaBJICHHE
XUMHYECKHX (hopmy
JIBYXaTOMHBIX COETMHEHUM
(oxcuaoB, CynbGUIOB, TUIPHUIOB
U T.IL.).

3. 3agaHus HA KCIIOJIL30BAHUE
XAMHYECKOH CUMBOJIMKH U
Ha3BaHUM COEIUHEHUM I10
HOMEHKJIAType MEKIYHAPOIHOTO
COI03a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBJICHUSA XMMHUYECKHUX
dbopMyI ABYXaTOMHBIX
coeMHeHUN (OKCUIOB,
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Cynb(pUI0B, TUAPHUIOB U T.I1.) U
JPYTUX HEOPTaHUIECKUX
COCTMHEHUH OTACIBHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aK0H U
tabmuma J{.U.
Meupeneena

XapakTepHu30BaTh
XUMHUYECKHE JIEMEHTHI B
COOTBETCTBUH C UX
II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.N. Menneneena

1. Tect «MeTamnnueckue /
HEMETaJNINYSCKHUE CBOMCTBA,
AIEKTPOOTPUIATELHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHEM B
MEePUOINYECKON CUCTEME
XHUMHYECKUX 31eMeHTOB JI[.1.
MemnneneeBay.

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COCJIMHEHUM B COOTBETCTBUHU C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aaHUs HA
XapaKTePU3aLUI0 XUMHUYECKUX
3JIEMEHTOB: «MeTtamindyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
ANEKTPOOTPHUIATENBHOCTD U
CPOJCTBO K DJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C X AJIEKTPOHHBIM
CTPOEHHUEM M TOJIOKEHHEM B
MEPUOIUYECKON CUCTEME
XUMHYECKHUX DIIEMEHTOB

J.1. MennaeneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapaKTepmoBaTb THUIIBI
XUMHYECCKHUX peammﬁ

KontpoabHasi padora
«CTpoeHue BellecTBa U
XUMHYECKHE PeaKum

2.1

OK 01
OK 04

Tumel XUMHUYECKUX
peakuui

CocraBisTh peakuuu
COEIIMHEHUS, pa3IoKeHus,

1. 3agaun Ha coCTaBJIEHUE
YPaBHEHUU PEaKLUN:
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oOMeHa, 3aMelleHus,
OKHCIUTEIbHO-
BOCCTAaHOBHUTCJIILHBIC
peaxiuu

— COCIUHCHUS, 3aMEIICHNS,
pasnokeHusi, 0OMeHa;

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIIHHBIX PEAKITUH C
HCIIOJb30BaHHEM METO/a
AJIEKTPOHHOTO OasiaHca.

2. 3a/1auu Ha pacyeT Macchl
BEIllECTBA WJIK 00BEMA

ra3oB 110 U3BECTHOMY KOJIUYCCTBY

BEILIECTBA, MAcce MM 00BEMY
OJTHOTO M3 yYacTBYIOUIMX B
peakLMy BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CITH O/THO M3 BEIIECTB UMEET

IpUMecH
22 DNEeKTPOIUTHYECKAS CocraBisiTh ypaBHEHHUS 1. 3ananus Ha cocTaBlIEHUE
JUCCOLMALIUS M HOHHBIA |XMMUYECKUX PEaKIuH MOJICKYJISIPHBIX M HOHHBIX
oOMeH HMOHHOro 0OMeHa ¢ peaKuuii ¢ ydacTHeM KUCIIOT,
y4acTueM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBJIEHUE U3MEHEHMS
KHCJIOTHOCTH CPEJIbI
2. JJaboparopnas pabora "Tunsl
XUMUYECKHUX peakiun”
3 Pa3nen 3. Ctpoenue u |HccaenoBath crpoenue u | Konrpoabnas paéora

CBOMCTBa
HEOPraHUYeCcKHX
BeIeCTB

CBOJMCTBa
HEOPraHU4eCcKHX
BeIeCTB

«CBolicTBa HEOPraHUYeCKUX
BellecTB)
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3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa H
CTpOEHHUE
HEOPraHUYECKUX
BEIIIECTB

KnaccudumupoBarts
HEOpTraHUYeCKue
BEIIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

1. Tect «Homenknarypa u
Ha3BaHHME HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYITBI UITU
COCTaBJICHUE XUMHUYECKON
(bOpMYyIIBI HCXOIS U3 HA3BAHUS
BEIIECTBA 110 MEKTYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aJieMeHTa (COeUHEHNS) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3aganus 1Mo
KJaccu(puKalum, HOMEHKIIAType u
XUMHUYECKUM (hopMyiiam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ONPEAEICHNE XUMHYECKOM
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUIa XUMHYECKOH
CBSI3M M TUTIA KPUCTAJUTMYECKOM
pelIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

YcraHaBIUBaTh
3aBHCHUMOCTH (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAaK)Ke TUTIa
KPUCTAJUIMYECKOU
pelIeTKH

1. Tect «OcobeHHocTn
XUMHUYECKUX CBOWCTB OKCUOB,
KHCJIOT, OCHOBaHHM, aM(pOTEpHBIX
THJIPOKCHUJIOB U COJIEW».

2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUN XMMHUUYECKUX PEAKIUH
C Y4aCTHEM IPOCTHIX U CII0KHBIX
HEOpPraHMYECKUX BEIIECTB:
OKCHUJIOB METAJIJIOB, HEMETAJJIOB U
aM(OTEepHBIX 2JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHMU U aM(OTEpHBIX
T'MJIPOKCHUJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBa U CITOCOOBI TOTYYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIyYEHUE
HEOpPraHMUYECKUX BEIIECTB
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33

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTaHHYECKUX
BEIIECTB

Uccnenosatn
KaueCTBEHHBIC PEAKIIUH
HeopraHqucxnx BCIICCTB

1. ITpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHUs IO COCTABIICHUIO
XUMUYECKUX PEAKLUHI C y4aCTUEM
HEOPraHUYECKHUX BEILECTB,
UCIIOJIB3YEMBIX ISl KX
UICHTH(DUKAIIH.
2.JIaboparopnas padoTa:
“Unentudukanus
HEOPraHWYECKUX BELIECTB’

Pasznen 4. Ctpoenne u
CBOMCTBa
OpPraHMYecKux
BelllecTB

HccienoBars cTpoeHue u
CBOMCTBA OPraHM4YeCcKHX
BeIleCTB

KonTpoabHnasi padora
«CTpoeHue u CBOMCTBA
OpPraHU4YecKuX BellecTB

4.1

OK 01

Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHWYECKUX BEIICCTB

Knaccudumnuposats
OpraHMYECKUE BEIIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3amanus Ha cOCTaBIICHUE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBHAIILHON WIN
MEKTYHapOAHOMN
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
2. 3a/1aHus Ha COCTaBJICHUE
MOJHBIX M COKPAIIEHHbBIX
CTPYKTYPHBIX (hopMyI
OpPraHUYEeCKHUX BEIIECTB
OT/IENbHBIX KJIACCOB.

3. 3ajaun Ha omnpezeneHue
npocreimen GopMyIibl
OpTraHWYECKON MOJIEKYJIbI, HCXOS
13 3JIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECcKUx
COCIMHEHUN

YcranaBianBaTh
3aBHCUMOCTh (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpraHUYEeCKHUX BEIECTB OT
CTPOEHHUS MOJIEKYJ

1. 3ananus Ha cocTaBlIeHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C y4acTUEM OpraHUYECKHUX
BEILECTB HA OCHOBAHUU UX
COCTaBa U CTPOEHHUS.

2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUW XUMHYECKUX PEAKIUH,
WJUTFOCTPUPYIONTUX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
T€HETUYECKOM CBS3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacueTHsble 3a1aun 1o
YpaBHEHUSAM PEAKINI C yJacTHEM
OpraHWYECKHUX BEIIECTB.
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4. JTaboparopnas pabota
“IIpeBpatiieHuss OPraHUYECKUX
BEUIECTB [IpY HarpeBaHUM"

4.3 | OK 01 Wnentuduxamms Hccenenosars 1.IIpakTuKO-OpUEHTHPOBAHHbBIE
OK 02 |opraHMuecKHX BEIIECTB, |KAUECTBEHHBIC PEAKIIUN  |3aJaHMs 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYEeCKUX XUMHUYECKUX PEAKLUH C yJaCTUEM
IIPUMEHEHUE B OBITOBON |COEIMHEHUI OTAEIBHBIX |OPraHUYECKUX BELIECTB, B T.4.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB HCIIOJIB3YEMBIX JUISl KX
JIeATEIbHOCTH YeJIOBEKa UACHTU(PUKAIMY B OBITY U
MIPOMBILIIIEHHOCTH.
2.JIaboparopnas paboTa:
“UnenTr(UKAINI OPTaHUIECKUX
COEJIMHEHUH OTAENbHBIX KJIaccoB”
5 Pa3nean S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHE PA3JINYHBIX
TepMoAMHAMHUYeckHe |GaKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSA XHMHUYECKHX peakuui
XHMHYECKHX peaKkuuid
5 [|OKO0l CKopoCTh XUMUYECKUX | XapaKTepu3oBaTh [IpakTHKO-OpHUEHTHUPOBaHHbIE
OK 02  |peakuuil. XUMHUYECKOE |BIMSHUE KOHLIEHTPALIMA  |[TEOPETUUYECKUE 3aaHMsI HA
paBHOBECHE pearupyoomux BeecTB U |aHaau3 (pakTOpOB, BIUSIONIUX HA
TEMIIEPATYPHI HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUYECKON
XUMUYECKHUX PeaKLnui peakuuu. [IpakTuko-
XapakTepu3oBarb OpUEHTUPOBAaHHBIE 3aJIJaHUS HA
BIIUSTHUE U3MEHEHUS puUMeHeHue npuHuumna Jle-
KOHIeHTpauuu Bemects, |lllaTenbe ans HaxoxaeHUS
peaxkuu cpeasl U HaIpPAaBJICHUS CMEILECHUS
TEMIIEPATypPhI HAa PaBHOBECHSI XUMUYECKON PEAKIIUU
CMEIlEHHE XMMUYECKOTO (M aHalu3 (PaKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarh HCTHHHBIE
Pa3zgea 6. PacTtBopbl PacTBOPHI C 3aJaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOpOB.

2. IIpakTMKO-OpHUEHTUPOBAHHBIE
pacyeTHbIC 3a/1aHKS Ha
JIUCIIEPCHBIE CUCTEMBI,
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HCIIOJIb3yEMBbIC B OBITOBOM 1
MIPOM3BOJICTBEHHON JCSITEIIBHOCTH

YyeJioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoaTth hu3mko- JlaGopaTtopHnast pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “ITpuroroBieHue pacTBOPOB”~
HMCTUHHBIX PACTBOPOB

II | IIpodeccnoHAIbHO-OPHMEHTHPOBAHHOE COlepPKaHMe (ColepPKAHNE TPUKJIATHOTO MOTYJIS)

7 Pa3znen 7. OuenuBartp nociaeAcTBHsA |3alUTa Keica (€ yueToM
Xumus B ObITY U ObITOBOI U Oyaywei npogeccuoHAIbHON
MPOU3BOACTBECHHOM NMPOU3BOACTBECHHOMI AesiTeJIbHOCTH)
JAesITeJIbHOCTH AeSiTeJIbHOCTH Ye10BeKa
4eJI0BeKa ¢ MO3u LU

IKOJIOTHYECKOM
0€30MacHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
IPOU3BO/ICTBEHHOMN
NeSITeIbHOCTH YEJIOBEKA

O1eHnBaTh MOCIEIACTBUSA
OBITOBOM U
MIPOU3BOICTBEHHOM
JIeITEIILHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTHUYECKOH
0e30macHOCTH

Keiic (¢ yuerom Oynymiei
npodeccuoHanbHOMI
JIeATEITLHOCTH )

Bo3mokHBIE TEMBI KEHCOB:

1. [Torennenue kumara u
BBICBOOOKICHIE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl s aBua-
, MaIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBble maTepuansl ass
COJTHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pPacCTUTENBHBIX TPENapaToB
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5. ®OH/JIbIl OHEHOYHBIX CPEJACTB

2 cemecTp o0y4yeHusi. PopMa NpoOMeKYyTOUHON ATTECTAIMH —
«InddepeHuupoBaHHbIN 324€T»

Bonpocs! 11t moArotoBku K 1udGepeHImpoBaHHOMY 3a4eTy M0 MpeaMeTy « XUMus

AJKaHBI

ApeHsl
CrupTtsl. PeHou

Anpnernapl
. KapOoHOBBIE KHUCIIOTHI.

XN RE DD =

10 Crnosxublie 3¢pupsl. XKupbl

11.¥YraeBoan:

12.A3oTocoaepxaliyue OpraHu4eCcKue COCTUHCHUS.

MCTAJIJIOB»

HenpenenbHble yTiI€BOIOPOIBI.

['eHeTnyeckast CBSI3b OPTAHUYECKUX COCAUHEHUN

13.0OcHOBHBIE MMOHATHS U 3aKOHBI XUMHUH
14. TICXD u I[ICXD /I 1 MeHnneneena

15.Tunbl XUMUYECKUX CBSI3€H, KPUCTAIUIMYECKUE PEIICTKH
16.Knaccudukarus XuMHYECKUX PEaKIIHA

17.T2/[
18.'mgponn3 coneii. OBP

19.Knaccudukaius HEOPraHUYECKUX BEIIECTB

20.MerTabl, OKCUbI

21.Cnioco0sbl nonyuyenus Meramio. Kopposus

22.Kucnotel, ocHoBanus. Coim

23.I'eHeTnyeckas CBsI3b HEOPraHUYECKUX BEIIECTB

24.PemeHne pacy€THBIX 3aa4.

Opranuueckast xumus. Teopus cTpoeHHe oprannyeckux Bemects A.M. bytieposa
[IpupoaHbie UCTOYHUKHU YTIEBOAOPOIOB

OH@HKa HHAWBUAYAJIbHBIX O6p3,30BaTeJ'IBHBIX I[OCTI/I)KCHI/Iﬁ o pe3yjbTaTaM
HpOMC)KyTOIIHOfI arrecTauvuy IMIpPOU3BOJUTCA B COOTBCTCTBHH C yHHBGpC&J’IBHOﬁ

IIKAJIOM:
IIpouent KauyecTBeHHAas1 OlIeHKA HHAUBUAYAJIBHBIX
pe3yJIbTATUBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHUI
(mMpaBUJIBLHBIX OTBETOB) 0asa (oTMeTKa) BepOaJIbLHBIN AHAJIOT

90 +~ 100 5 OTJIMYHO

80 + 89 4 XOPOIIIO

70 +79 3 YAOBJIETBOPUTEIBLHO
menee 70 2 HEYJIOBJIETBOPUTEIBHO
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Kpurepnun oneHku:

— 90 + 100% (5 OaymoB) mpucBavBaeTcsi 0Oy4aroleMyCsl, €CJIM OH MOJHOCTBIO
BBITIOJIHUJI 33JJaHUE IK3aMEHAIMOHHOTO OMiIeTa: /1ajl MpaBUJIbHbIE OTBETHI HA BCE
BOIIPOCHI U PELINII BCE 3a/a4H;

— 80 = 89% (4 OGamna) mpucBamBaeTcs OOY4YaIOIIEMYCs, €CIM OH IMOJHOCTBIO
BBITIOJHUJI OJTHO TPAKTUYECKOE 3a/laHue 3K3aMEHAIMOHHOTO Ouiera W jJai
MPaBUIBHBIM OTBET HA TEOPETUUYECKUNW BOIMPOC, JUOO BBITIOJHWI JBa
MPAKTUYECKUX 3aJIaHWs, HO HE CMOT MPAaBUIBLHO OTBETHTh HA TCOPETUUCCKUU
BOTIPOC;

— 70 =79 % (3 Oamna) mpucBaumBaeTcsi OOydYarolmeMycs, €Clidi OH MOJIHOCTBIO
BBITIOJIHUJI OJTHO MIPAKTUYECKOE 3aJ]aHUE IK3aMEHAITMOHHOTO OUJIeTa U IOMYCTHII
CYILIECTBEHHbIE OIUOKH MPU OTBETE HA TEOPETUUECKUI BOMPOC;

— wmeHee 70% (2 Oamna) mpucBauMBaeTcs OOydYaroIIeMycs, €Clidi OH HE CMOT
BBITIOJTHATH HUA OJTHOTO MPAKTHYECKOTO 3aJaHMS YK3aMEHAITMOHHOTO OHJjIeTa.
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6. ATATITAIIASA PABOYE IIPOTPAMMOBI JIJISI JIMIIY C
OTPAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbBS (OB3)

ApnantupoBaHHasi mporpaMMa pa3padaThIBaeTCs NPU HATWYUU 3asIBJICHUS CO CTOPOHBI
oOyuaromerocst (poauTesei, 3aKOHHBIX MPEICTaBUTENIeH) U MEIUIIMHCKUX MTOKa3aHUN
(peKOMEHTalUsIMHU  TICHXO0JIOT0-MEIUKO-TIEAAarOrn4eckoil kKomuccun). st nHBanu10B
aJlariTUpOBaHHAas OOpa3oBaTebHAsl MporpaMMa pa3pabaThIBAcTCsl B COOTBETCTBHH C
WHUBUYyaIbHON IPOrpaMMOi peadIUTallUu.
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