[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Kymxesa Canpa KazbekosHa MUHOBPHAYKHA POCCHUHA
[lomxHocTb: PexTop

[arta nognucanusa: 11.10.2024 12:53:08
YHuKanbHbi nporpaMmHbixedie pajibHOE TOCYAAPCTBEHHOE 0I0Ke THOE 00pa30BaTe/ibHOE YUpesK/1e Hue
71183%e1134ef9cfa69b206d480271b3c1a975e6f BLICIIETO 06pa30]3a}[1/1ﬂ

«MaHKONCKUI rocy1apcTBEeHHbIN TeXHOJIOTHYeCKUil YHUBEPCUTET»
HosurexHUYe CKMHA KOJLJIE K

IIpenmeTHast (HUKI0BAs1) KOMUCCHSA
TYMAHUTAPHBIX U €CTeCTBE HHOHAYYHBIX IUCIUILIUH

YTBEPKIAID
Junpexrop A\
‘MofuTexH ,‘4’ KOT'0 KOJIIe&a

«MIETV»
E

PABOYASI IPOTPAMMA YYEBHO JUC LIUITIMHBI

HaumenoBanue quctummiunbl /.07 Xumus

HaunmenoBanue cnenuagasHoctu 09.02.07 MadopMannoHHbIE CUCTEMBI M IPOrPAMMUPOBAHUE

KBanupuxanus BbIIYCKHHKA IPOTPaMMHUCT

®opma 00yueHHs1 OUHas

Maiixon — 2024



Pabouas nporpamma coctasiiena Ha ocHoBe @PI'OC CIIO u yueb6Horo miana MI'TY no
cuneruanbHocTH 38.02.08 Toprosoe neso

CocraBuTens paboueil mporpamsi:

[IpenonaBatens 1-oi kaTeropuu 17 Bl

Oranecsn U.B.
(o uck) N.0. ®amunus

PabGouyas mnporpamma yTBepxkJeHa Ha 3aceJaHUU NpeIMEeTHOW (LUKIOBOH) KOMHCCHU
TYMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX JUCIUTIINH

[Ipencenatens mpeaMeTHOH (LTUKIOBOH )

KOMUCCUN

26.06.2024. PRy PP - Kupxunosa A.M.
; / N.0.damums

COTI''TACOBAHO:

3am. jauMpekropa 1O Yy4eOHO-METOIUYECKOM
pabore

26.06.2024r. | Qj%// Tononbsn @.A.

(uo;mﬁy N.0.damumst




COIEPKXAHUE

. TIACTIOPT PABOYEI TTIPOTPAMMBI YUEBHOM JIUCATUINHBI

. CTPYKTYPA U COJIEP’)KAHUE OBPA30OBATEJIBHOM U
BOCIIUTATEJILHOW JIEATEJIBHOCTHU T10 PEAJIM3ALINHA

YYEBHOM JIUCLIUTIVHBI

. KAJIEHJIAPHBIN I'PA®UK BOCIIMTATEJILHOM PABOTHI 110

JIUCLUTUIMHE

. YCJIOBHS PEAJIMBALIMN TTPOI'PAMMBI VUEBHOM JIUCIIUIUINHBI

. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OBPA3OBATEJILHOU U
BOCITUTATEJIGHOM JEATEJILHOCTH TIO PEAJTU3ALIN
VYEBHOM JUCTIATUINHBI

. AJIATITALIMS PABOYEI TIPOTPAMMEI TP OBYYEHWH
VHBAJIVJIOB W JIUL] C OTPAHMYEHHBIMA BO3MOXHOCTSIMUA
3JIOPOBBSI

. JINCT BHECEHHBIX W3MEHEHUI BIIPOTPAMMY

35

35

37

41

43

Crp.



1. IACIIOPT PABOYENM ITPOIPAMMBI YUEBHOW JUCIHUTLIVHBI
BJ1. 07 XUMMUSA

1.1. O01acTh NpUMeEHEHUsI TPOrPAMMbI
Pabouast nporpamma yuebnoit qucuummasl bJ1.07 Xumus sBisercs cocTaBHOM 4acThio 00111e00pa30BaTenbHOI MPOrpaMMbl MOJIUTEXHUYECKOTO

komemxka @I'BOY BO «MI'TY» B cooTBeTCTBUH C (heAepaTbHBIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIapTOM CpeHEro mpodeccrnoHanbHOro
obpazoBanus (nanee — ®PI'OC CIIO) no cniertnansaocTr 09.02.07 MHopMaIimoHHBIE CUCTEMBI M TPOTPAMMHUPOBAHHE

1.2.MecTo y4eOHOI IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI IPOrpaMMbl

Hucnunnuna bJ[.07 Xumust oTHOcHUTCA K 00s13aT€IbHON YacTy NMPOPUIBHBIX AUCIUILINH.

1.3. Hesn 1 3a1a4u JUCHUIIMHBI — TPeOOBAHUS K Pe3y/JIbTaTaM OCBOEHUSI JUCHUIITHHBI

OcBoenue coaepkanus yaueoHoi aucruruinabl bJ1.07 Xumus obecrieunBaeT JOCTHKEHUE 00YJaIOIMMUCS CIASAYIONMX Pe3yabTaToB:

a)IUUHOCHHDBIX .

- YyBCTBO TOPAOCTH U YBAXEHUS K HUCTOPUU M JOCTHIKEHHSM OTEYECTBEHHOM XMMHUYECKOM HAYKH; XMMHUYECKH TPaAaMOTHOE MOBEICHHE B
npodeccruoHaIbHON EATENbHOCTH U B OBITY MPU OOpallieHUN C XUMHUYECKUMH BEIIECTBAMHU, MaTepHalaMU U MPOIECCaMH;

- TOTOBHOCTh K MPOJOJDKEHUIO 00pa30BaHMS U TMOBBIIMICHUS KBaNU(UKAIMU B U30paHHONW MPO(eCcCHOHANBHON NESTENbHOCTH U OOBEKTUBHOE
OCO3HAHHUE POJIM XUMUYECKAX KOMITETCHIIUH B ATOM;

- yYMEHHE HCIOJb30BaTh JOCTHIKEHUS COBPEMEHHON XUMHUYECKON HAyKM W XUMUUYECKHX TEXHOJIOTUW Ui TOBBIIMIEHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO Pa3BUTHS B BEIOPaHHOM podeccroHaTbHON NeSATEbHOCTH;

0)memanpeomemnulx:

- HCHOJIb30BAHHUE PA3NUYHBIX BHUJIOB MO3HABATEIBHOW NEATENIFHOCTH W OCHOBHBIX HHTEIEKTYAJbHBIX omepanuil (MOCTaHOBKU 3a/lauH,
GopMyTHpPOBAHKS THUIIOTE3, aHAM3a U CHHTE3a, CPaBHEHUs, OOOOIICHWS, CUCTEMATH3aIlUU, BBISBICHUS MPUYHMHHO-CIICICTBEHHBIX CBS3CH, MOWCKA
aHajoroB, GOPMYJIUPOBAHUS BHIBOJIOB) IJIS PEIICHHS ITOCTABJICHHOM 3a/1a4H;

- MPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUs (HAOII0IEHU S, HAYYHOTO SKCIIEPUMEHTA) I U3YYSHUS Pa3TUYHBIX CTOPOH XUMHYECKUX OOBEKTOB
Y MIPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIMMOCTh CTAJTKUBAThHCS B MPOodecCHOoHANBHOM cdepe;

- UCIOJIb30BAHHME PA3IMYHBIX MCTOUYHUKOB JUISI MOMY4EHUS] XMMHUYECKOM MHQOpMAIUU, YMEHUE OLEHUTh €€ JJOCTOBEPHOCTDb IS TOCTHIKEHUS
XOpOIIMX PE3YNILTATOB B MPOECCHOHAILHOM cdepe;

6) npeOMemHbIxX:

- ¢(hOpMUPOBAHHOCTH MPEACTABICHUN O MECTE XUMUU B COBPEMEHHOW HAYYHON KapTUHE MUPA;

- IOHUMAaHHE POJIA XUMHUHU B OPMUPOBAHUH KPYro3opa H PyHKIIMOHATBHOW TPAMOTHOCTH YEJIOBEKA JIJIS PEIICHHS TTPAKTHYCCKUX 3a7ad;

- BJQJICHHWE OCHOBOIIOJATAIONMMH XUMHYECKUMH TIOHATHUSIMH, TEOPHSMHU, 3aKOHAMH M 3aKOHOMEPHOCTSMH; YBEPEHHOE TIIOJIb30BaHUE
XUMHUYECKOM TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIaJICHHE OCHOBHBIMHU METOIaMH HAYYHOTO TO3HAHUS, UCIIOJIb3YEeMbIMU B XUMUH: HAOJIIOICHUE, OTTMCAHNE, U3MEPEHHE, IKCTIEPUMEHT;



- yMeHHe o0pabaTbiBaTh, OOBSCHSITH PE3yIbTaThl MPOBEACHHBIX OMBITOB M JEJIaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSATH METOIbI
MO3HAHU S MPU PEILICHU U TPAKTUYECKUX 3a/1a4;

- ¢(hOpMHUPOBAHHOCTH YMEHUU JTaBATh KOJMYCCTBCHHBIC OICHKU U IIPOBOAUTH PACYETHI 10 XMMUUYSCKUM (DOpMyJIaM | ypaBHEHUSIM;

- BJIaJICHHE TPaBUIIaMH TEXHUKU 0€30MaCHOCTU MPU UCIIOJIB30BAHUHN XUMUYECKUX BEILIECTB;

- ¢(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UITUY 11O OTHOIICHUO K XUMUYECKON HH(MOpMAaIIUK, TTOTy4aeMOil U3 Pa3HbIX HCTOYHUKOB.

B pesynbrare nsydenus yaeOnon aqucrurinibl bJ[.07 Xumus oOyqarommiics J0KEH:

yMeTh:

V1 Ha3pIBaTh W3y4EHHBIE BEILECTBA 110 «TPUBUAIBHOW» WIIM MEKIYHAPOJHON HOMEHKIATypawm;

V2 onpenensarb BaJ€HTHOCTh M CTENEHb OKUCICHUS XMMHYECKUX DJIEMEHTOB, THUI XUMHYECKON CBS3M B BOJHBIX PACTBOpaxX, OKUCIUTENIb U
BOCCTAaHOBUTENb, HANPABJICHHE CMEIICHUS PAaBHOBECHS MO BIHUSIHHEM PazINYHBIX (HAKTOPOB, M30MEPHI M TOMOJIOTH, MPUHAUICKHOCTh BEIIECTB K
pa3HBIM KIaccaM HEOPTaHWYECKUX W OPTaHWUYECKUX COEAMHCHUI;

V3 xapakrepu3oBath: s-, P-, 0- 3IE€MEHTHI MO WX MOJOXKEHHIO B mepuoanueckoit cucreme JI.M. MenzeneeBa; oOIpe XMMHUECKAE CBOMCTBA
OCHOBHBIX KJIIACCOB HEOPTAaHUYECKUX W OPraHMYECKUX COEAUHEHHUM; CTPOCHHE U CBOMCTBA OPraHMYECKUX COCIMHEHUM;

V4 BBINOJHAT XMAMUYECKUA IKCIIEPUMEHT MO PACHO3HABAHUIO BAKHEUIIIMX HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

VY5 npoBOIUTH pacdeThl MO XUMUYECKUM (popMyliaM U ypaBHEHHSIM PEaKHil;

Y6 OCyIeCTBIISATh CAMOCTOSTEBHBIA MOUCK XUMHYECKOW MH(OPMAIINU ¢ MCIIOIB30BAaHUEM PA3TMYHBIX HICTOYHUKOB (CIIPABOYHBIX, HAYIHBIX U
Hay4YHO-ITOMYJIIPHBIX W3IaHWH, KOMITBIOTEPHBIX 0a3 MTaHHBIX, pecypcoB MHTepHeTa);

VY7 ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTHYECKON IEATENIbHOCTH U MOBCEIHEBHOM KU3HM;

3HATh!

31 poab XMMUM B €CTECTBO3HAHUHU;

32 BaxXKHCHIIME XUMHUCCKUE ITOHSATHS;

33 OCHOBHBIC 3aKOHBI XUMUH;

34 OCHOBHBIE TEOPUU XUMUHU;

35 wraccupuKkanio ¥ HOMEHKIATYPY HEOPTaHWYECKMX M OPTAaHUYECKUX COCITUHCHHI;

36 npUpOAHBIE HCTOYHUKH YIIICBOJAOPOJIOB M CIOCOOBI UX MepepabOTKH;

37 BelecTBa U MaTepualibl, IIMPOKO HUCMOJIb3YEMbIE€ B MPAKTHKE.

1.4. KomneTeHuun ody4arouerocs, (popMupyemMbie B pe3yibTaTe 0CBOCHUS AUCHMILIHHBI



B xone n3ydeHus TUCIUIIIMHBI CTYACHT JOKEH OCBOMTH CIICAyIONe o0nme U mpodecCuoHaIbHbIe KOMITETCHITHH:
OK 01. Bei6upats crocoObl pelieHus 3a1a4 NpoQecCuOHaTbHON IeITeNbHOCTH MPUMEHHUTENHHO K Pa3ii YHBIM KOHTEKCTaM

OK 02. Hcnonn30BaTh COBpEMEHHBIE CPEACTBA IOWCKA, aHAIM3a W WHTEpIpeTanuu WHQOpManuu ¥ HHPOPMALHMOHHBIE TEXHOJOTHUH JUIS

BBITIOJTHEH U 33/1a4 TPO(eCCHOHATIBHON JAEATEIbHOCTH
OK 04. D(dexruBHO B3aHMMOJICHCTBOBATH U PA0OTATh B KOJUICKTUBE U KOMaHJIE

OK 07.ConeiicTBOBaTh COXpPAaHEHUIO OKPYKAIOIIEH CpEIbI, PECYpCOCOCPEKEHNUIO, TPUMEHSTh 3HAHUA 00 M3MEHEHWH KIMMaTa, TMPUHITUIIBI

OepexIINBOro MPOU3BOICTBA, dPPEKTUBHO NEHCTBOBATH B YPE3BbIUYANHBIX CUTYaIIHIX

1.4.1. IlnanupyemMpble pe3yJIbTATHI 0CBOEHUS 0011e00pa30BaTeIbHOM JUCHUILIMHBI B c00TBeTcTBUU ¢ PT'OC CIIO n

Ha ocHOBe PI'OC COO

Kog n MnaHupyemble pesynbraTbl 0CBOEHUA AUCLUUNINHDI

HaumeHoBaHue

dopmupyembix O6wme? OvcumnanHapHblie?

KoMMNeTeHuui

OKO01. B yacTv TPYA,0BOro BOCNUTaHUA: - BIafeTb CUCTE MO XMMUYECKMX 3HaHWUI, KOTOPasA BKNOYaeT: OCHOBOMoAaratowme

BbibupaThb - TOTOBHOCTb K TpyAy, OCO3HaHWE LEHHOCTU | MOHATUA (XMMUYECKMI1 3N1EeMEHT, aTOM, 3/1eKTPOHHasA 060/104Ka aToma, s-, p-, d-

cnocobbl MacTepcTBa, Tpyaontobue; 3/IeKTPOHHbIE opbutanu aTOMOB, WOH, MO/IEKYNa, Ba/IEHTHOCTb,

peweHunasagad | - rOTOBHOCTb K  aKTMBHOM  AeATEeNIbHOCTU | 3/1eKTPOOTPULATENIbHOCTb, CTEMEHb OKWUC/IEHWA, XMMWYECKas CBA3b, MO/b,

npodeccnMoHanb | TeXHONOrMYECKOM W COLMANbHOWM HanpaBAeHHOCTH, | MONAPHAA Macca, MOAAPHbIN 0bbem, yrnepodHblii ckenet, ¢yHKUMOHaNbHaA

HoWM CNOCOBHOCTb  MHUUMKMPOBATb,  MNAaHMPOBaTb W | rpynna, pagukan, W30oMepusa, WM30Mepbl, FOMONOMMYECKUIn psAd, FOMOJONN,

AeATeNnbHOCTU CaMOCTOATE/IbHO BbIMONHATb TaKY0 A4eATEIbHOCTb; YrNeBoAopOoabl, KMCNOPOA- W a3oTcoAepskalipe coeauHeHus, buosiornyecku

NPUMEHUTENIBHO | - MHTEPEC K Pa3inyHbIM cdhepam NpodeccMoHabHON | aKTUBHbIE BeLecTBa (YrneBoapl, sKupbl, 6e1K1), MOHOMEP, NOAUMEP, CTPYKTYPHO e

K pasinyHbIM OeATeNbHOCTH, 3BE€HO, BbICOKOMONEKY/NAPHbIE COeAMHEHMUS, KPUCTanAMYecKaa pelueTka, TUMbl

KOHTEeKcTam OsnageHue YHUBepCcaibHbIMU yuebHbIMU | XMUYECKUX peakumii (okucnUTENBHO-BOCCTAHOBUTEIbHbIE, 3K30-M
no3HaBaTe/IbHbIMU A,EeUCTBUAMM: 3HAOTEPMUYECKME, pPeaKUuMM WOHHOro o06bmeHa), pacTBop, 3NEKTPOAUTHI,

a) 6a3oBble norMyeckue AencTemua:
- camocToATeIbHO GOPMYANPOBATL M aKTYa1M3NPOBaTb
npobnemy, paccMaTpuBaTb ee BCeCTOPOHHE;

- YCTaHaB/AUBaTb CYLLI,ECTBeHHbIﬁ NPU3HaK UK

HE3/1eKTPONUTbI, 3/IEKTPONUTUHE CKAA ANCCOLMALLMA, OKUC/TUTE b, BOCCTAHOBUTE /b,
CKOPOCTb XMMUYECKOM peaKkunn, XMMUYeCcKoe paBHOBECUE), TEOPUMU U 3aKOHbI
(Teopua xMmmyeckoro ctpoeHUa opraHnyeckux selects A.M. ByTnepoBa, Teopus
3/IeKTPONUTUYECKON amuccoumanmm, nepuoamyeckuii 3akoH A.U. MeHgeneesa,

! Yka3blBatoTcA IMYHOCTHBIE U MeTanpeaMeTHble pesysbTaTbl 3 ®rOC COO (B nocneaHelt pegakumm ot 12.08.2022) B 0TrnaronbHoii bopme, popmmupyemble 06LLe06pa3oBaTENbHOMN

OMCLUMNANHOMN

2 AucumnnnHapHble (ﬂpe,ﬂ,METHble) pe3ynbTaTbl YKa3biBakOTCA B COOTBETCTBUN C METOAMKOM npenogasaHNAa ANCUUNANHDI




OCHOBaHUA [ONS  CpaBHEeHMWA, KnaccubuKauum u
0606ueHusn;
- onpegenatb UenuM [AeATeNbHOCTWM, 334aBaTb

napameTpbl U KPUTE PUN UX AOCTUNKEHUS;
- BbIABNATb 3aKOHOMEPHOCTM W NpPOTMBOPEYMA B
paccmaTpuBaeMblX ABAEHUAX;

- BHOCUTb KOPPEKTUBbLI B AEATE/NIbHOCTb, OLEHMBATb
COOTBETCTBME Pe3y/bTaToB LEeNsAM, OLUeHMUBaTb PUCKU
nocneacTBnin AeATENbHOCTY;

- pa3BMBaTb KpeaTUMBHOE MbILIEHUE MPU PeELLUEHUN
YKU3HEHHbIX Npobnem

6) 6a3oBble UccnepoBaTeibCKUe A,encTBuA:

- BNaAeTb HaBblkaMW y4yebHO-uccnenoBaTeIbCKoM U
NPOEKTHON AEeATEeNbHOCTU, HaBblKaMW paspelleHus
npobnem;

- BblABAATb MNPUYMHHO-CNEeACTBEHHbIE CBA3U W
aKTyanuMsupoBaTb 3a4adyy, BblABUraTb rUMNOTE3y ee
pelleHns, HaxoAMTb apryMeHTbl 415 [loKa3aTebCTBa
CBOMX YTBEPXAEHWIM, 3a4aBaTb MapameTpbl U
KpUTEPUU peLIEHUS;

- aHanM3MpoBaTb MOJIyYeHHble B XOA4e peleHuA
33fla4M  pe3ynbTaTbl, KPUTUYECKM OLUEeHUBaTb MX
[0CTOBEPHOCTb, NPOrHO3MpPOBaTh USMEHEHWE BHOBbIX
YCNOBUSX;

- YMeTb MepeHOCUTb 3HaHMA B MO3HaBaTE/bHYIO U
NPaKTUYECKYO 061aCTU XKN3HEe AeATEIbHOCTY;
- yMeTb WHTEerpupoBaTb 3HaHUA U3
npeagmMmeTHbIX obnacreit;

- BblABUraTb HOBble MAEW, NpeanaraTb OPUrMHaAbHble
noaxonpl U peweHus;

- CNOCOHHOCTb UX MCNOJIb30BAHMA B NO3HABAaTE/IbHOM U
COLUMaNbHOM NPaKTUKe

PasHbIX

3aKOH COXPaHEHWA MacCCbl), 3aKOHOMEPHOCTU, CUMBOJIMYECKUA A3bIK XUMUM,
baKTONOrMYeckne cBedeHWs O CBOMCTBAX, COCTaBe, MOJyYeHUM K 6esonacHom
NCNOMb30BAHUMN BaXKHEMLLMX HEOPraHUYECKMX N OPraHUYeCKUX BELLECTB B ObITy U
NpaKTUYeCKOMN feATENbHOCTU YeN0BEKA];

- YMETb BbISIBNATb XapaKTEPHble MPU3HAKN U B3aMMOCBA3b M3YYEHHbIX MOHATUN,
NPMMEHATb COOTBETCTBYHOLME MOHATUA MNPU ONUCAHUU CTPOEHUS M CBOICTB
HEOPraHWMYEeCKMX U OpraHWYECKUX BELLECTB M WX MpeBpalleHul; BbIABAATb
B3aMMOCBA3b XMMWYECKUX 3HAHWUIA C MOHATUAMWU WU MPeACTaBAeHUsMU OPYIuX
€CTeCTBEHHOHAYYHbIX NPeaMeTOoB;

- YMETb UCMO0/1b30BaTb HAMMEHOBAHWS XMMUYE CKUX COe AMHEHMIA ME K AYHAapOAHOTO
COl03a TEOpeTMYEeCKOW U MPUKAAZHOM XUMUM W  TPUBMA/IbHblE HA3BaAHWA
BaKHEMWMNX BeWecTB (3TWNeH, aueTuneH, ruuepuH, deHon, dopmanbaerna,
YKCYCHas KUCNOTa, MWULMH, YrapHblii ras, yrn1eKkucabli ras, aMmMak, rawieHas
M3BECTb, HeralweHasa M3BecTb, NUTbeBAA CoAa W APYrux), coctaBasTb GOpmMybl
HEeOPraHMYECKUX U OPraHUYECKUX BELLECTB, YPABHEHWUA XMMWUYECKUX pPeakuui,
06BACHATL X CMbIC/T; NOATBEPHKAATb XapaKTe PHble XMMMUYECKMEe CBOMCTBA BELLECTB
COOTBETCTBYIOWMMM 3IKCMEPUMEHTAMM U 3aMUCAMMU  YPABHEHUA XMUMMUYECKUX
peakuuii;

- YMeTb YCTaHaBAMBaTb MNPUHAONENKHOCTb M3YYEHHbIX HEOPraHUYEeCKUX MU
OpraHUYecKMX BELLECTB K onpeneneHHbIM Kaaccam M rpynnam coeguHeHun,
XapaKTepusoBaTb MX COCTaB M BakHelliMe CBOMCTBA; OMNpeaenaTb Buapl
XMUMUYECKUX CBA3EN (KOBaneHTHas, MOHHaA, MeTanndeckas, Bog0opoaHas), TUNMbI
KPUCTaNNMYECKUX PELLETOK BELLECTB; KNacCUdULMPOBaTb XMMUYECKME peaKLLUK;

- cbopmmpoBaTb npeacTtaBneHus: 0 XMMWYECKOM  cocTaBaAawoLemn
€CTeCTBeHHOHAY4YHOM KapTUHbI MMPa, POSIN XMMMUM B NO3HAHUWN ABNEHUI NPUPOLbI,
B GOPMMUPOBAHUN MbBIWNEHUS W KyNbTYpPbl JAMYHOCTM, ee YHKUMOHANbHOM
rPaMOTHOCTU, HEOOXOAMMOW A/1A PeLleHUA NPAKTUYECKMX 33434 U IKON0TMYECKU
060CHOBaHHOIO OTHOLLEHUSA K CBOEMY 340P0BbIO M NMPUPOAHON cpeie;

- YMeTb NpOBOAUTb pacyeTbl MO XUMMYECKMM GOopMynam U YypaBHEHUSM
XMMUYECKMX PeaKLMi CUCNONb30BaHNEM PU3NYECKUX BENTUUMH, XapPAKTE PU3YHOLLMX
BELLLECTBA C KO/IMYECTBEHHOM CTOPOHbI: Maccbl, 06bema (HOpmasbHble YCI0BUSA)
rasoB, KOJIMYECTBA BELLECTBA; UCMO/b30BaTb CUCTEMHbIE XMMUYECKUE 3HAHUA AN1A
NPUHATUA pPeLUEHUIN B KOHKPETHbIX MM3HEHHbIX CUTyauMAX, CBA3AHHbIX C
BELLECTBAMM U UX MPUMEHEHUEM

OK 02.
Mcnonb3oBaTtb

B 061acTULEHHOCTU HAYYHOTO NO3HAHUA:
- chOpPMMPOBAHHOCTb MWUPOBO33PEHMA,

- YMEeTb NNAaHNPOBATb U BbINONHATb XUMUYECKMI KCNEPUMEHT (I'IpeBpaLLLEHMFI
OpraHM4YeCKnx BeLWecCTB NpPnU HarpesaHuUn, nonyvyeHune aTuneHa U UlydyeHwme ero




coBpeMeHHble
cpeacTea
NOWUCKa, aHaNun3a
"
WHTEepnpeTauum
MHbOpPMaLUK U
MHPOPMaLMOHH
ble TEXHOJ10TUM
ana
BbINOJAHEHUA
3aga4
npodeccmoHanb
HoOM
OeATeNnbHOCTU

COOTBETCTBYHOLETO COBPEMEHHOMY YPOBHIO Pa3BUTUSA
HayKN M 0bLWEecTBEeHHOM NPaKTUKK, OCHOBAHHOIO Ha
Ananore KynbTyp, CROCOOCTBYIOWEr0 OCO3HaHMUIO
CBOEr0 MecTa B MOJINKYbTYPHOM MUPE;

- COBEpLUEHCTBOBAHME A3bIKOBOM W 4YUTATE/IbCKOM
KY/IbTYpbl KaK CPeAacTBa B3aMMOAENCTBUA MeXay
NOAbMU U MO3HAHWUA MUPa3;

- OCO3HaHWe UEHHOCTM Hay4yHOM [eATeNIbHOCTH,

rOTOBHOCTb OCYLLEeCTBNATbL NPOEKTHYI0 n
nccneloBaTeIbCKYHO AEATENbHOCTb UHAMBUAYANbHO U
B rpynne;

OBnageHue yHUBepCaNbHbIMMU yuyeb6HbImu

No3HaBaTe/IbHbIMU 4,EUCTBUAMM:

B) pabota ¢ uHpopmauueit:

- BNafdeTb HaBblKaMW MOJiydeHMs MHbopMaunn U3
WUCTOYHMKOB  pasHbiX  TUMNOB,  CaMOCTOATEJNIbHO
OCYLLECTBNATb MOWCK, aHanu3, cUcTeMaTU3auMio U
MHTepnpeTauuio MHOOPMaLMN Pa3INYHbBIX BUOOB M
dopm npeacTaBneHUS;

- CO3[aBaTb TEKCTbl B Pa3/INYHbIX GOpmMaTax C yyeTom
HasHayeHMA WHbOPMALMM M LENEeBOI ayautTopumy,
BblbUpas onTMManbHylo ¢GopmMy nNpeacTaBAeHUa u
BU3yanm3aumm;

- OUEeHMBaTb  [OCTOBEPHOCTb,
WHPOPMALMM, ee COOTBETCTBUE
MOpPaNbHO-3TUYECKMM HOpMaM;

- WCMo/b30BaTb CpeacTBa  MHOOPMAUMOHHBIX U
KOMMYHMKAUMOHHbIX ~ TEXHOMOTMN B pelueHUun
KOTHUTUBHbIX, KOMMYHMKaTMUBHbIX M OPraHM3aLMOHHbIX
33fa4 c cobnogeHnem TpeboBaHWUA 3IPrOHOMMUKM,
TEXHUKU 6e3onacHoCTH, TMIUEeHbI,
pecypcocbeperkeHus, NPaBoOBbIX U 3TUYECKUX HOPM,
HOpM MHPOpPMaLMOHHOM 6e3onacHoOCTY;

- B/IaZeTb HaBblKaMM Pacrno3HABaHMA M 3aLLUTbI
MHbopMaLmn, MHPOPMALMOHHOM Be30onNacHOCTH
JNINYHOCTY;

NEermMTMMHOCTb
npasoBbim U

CBOMCTB, KayeCTBEHHble PeaKuMu Ha anbhernpl, KPaxman, YKCYCHYI KUCNOTY;
AeHaTypaums 6e/IKoB MpW HarpeBaHWW, UBeTHble peakuun 6enKos; NPoBOAUTb
peakunm MOHHOro 0bMeHa, onpeaenaTb cpeay BOAHbIX PacTBOPOB, KAYECTBE HHble
peaKkumu Ha cynbdaT-, KapboHaT- U X1OPUA-aHUOHbI, Ha KATUOH aMMOHMSA; peLlaTb
3KCNepumMeHTanbHble 3agauu no Temam "Metannbl" wn "Hemetannbl") B
COOTBETCTBMM C NPABUAAMU TEXHUKM Be30NacHOCTM Npu 0bpaLLe HUK C BELLECTBaMM
n nabopatopHbiM obopynoBaHMEM; MPeACTaBNAATb Pe3y/bTaTbl XMMWYECKOTo
3KcnepumeHTa B ¢doOpme 3anucu ypaBHEHUA COOTBETCTBYHOLLMX pPeakunin u
dopMyNMpoBaTh BbIBOAbI HA OCHOBE 3TUX PE3YNbTaTOB;

- YMeTb aHaNM3MpoBaTb XMMMYECKYI0 MHPOPMALMIO, MOSYyYaeMyto U3 PasHbIX
NCTOYHMKOB (CpeacTB MaccoBoi MHGopMauuu, ceTb MHTepHET n apyrue);

- B/IafeTb OCHOBHbIMW METOAAMW HAYyYHOrO MO3HAHMUA BELLECTB U XMMMYECKMX
ABneHU (HabaogeHNe, UISMepPEHNE, IKCNEPUMEHT, MOAEIMPOBaHME);

- yMeTb NPOBOAMTb pacyeTbl MO XMMWUYECKUM OpMyaaM W YpPaBHEHUAM
XMMUYECKUX PeaKLMIA CUCMONb30BaHNEM PU3NYECKUX BENTNUMH, XapaKTe PU3YHOLLX
BELUEeCTBa C KOJIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema (HopmanbHble ycioBuA)
rasoB, KOJIMYECTBA BELLECTBA; UCMO/1b30BaTb CUCTEMHbIE XMMUYECKME 3HAHUA AN1A
NPUHATUA pPEeLeHUt B KOHKPETHbIX KMU3HEHHbIX CUTyauusAX, CBA3AHHbIX C
BELLECTBAMMU U UX NPUMEHEHNEM




OK 04.
dddeKTUBHO
B3aMMOJENCTBO
BaTb U paboTaTb
B KOJIJIEKTUBE U
KOMaHAe

- TOTOBHOCTb K CAMOPasBUTHIO, CAMOCTOATENbHOCTU U
camoonpeaeneHuio;

-0B/lafileHNe HaBblKamuM y4yebHO-UCCNea0BaTENBCKON,
NPOEKTHOW M COLMAaNbHOW AEATENBHOCTY;

OBnageHne yHUBepCa/sibHbIMU KOMMYHUKAaTUBHbIMU
AeUCTBUAMM:

6) coBMecTHanA AeATeNnbHOCTb:

- MOHMMaTb M  WCMO/Ab30BaTb MNpeuMyLLecTBa
KOMaHZHOM U MHANBUAYaNbHOM paboTbl;

- NPUMHMMATb LEAN COBMECTHOW [AeATe/IbHOCTY,
OpraHM30BbIBaTb M KOOPAMHMPOBATb AEMUCTBUA MO ee
OOCTUKEHMIO: COCTaBAATb nnaH OENCTBUN,
pacnpenenatb PoAu C y4yeTOM MHEHUA YYaCTHUKOB
obcyKaaTb pesynbTaTbl COBMECTHOM paboThl;

- KOOPAMHMPOBATb W BbINOJHATL PaboTy B yCA0BUAX
peanbHOro, BUPTYaNAbHOrO WM KOMOWHMPOBAHHOIO
B3aMMOAENCTBUA;

- OCYWEeCTBAATb  MO3UTMBHOE  CTpaTernyeckoe
noBeAeHWEe B PasNYHbIX CUTyauMsx, MNPOABAATbL
TBOPYECTBO M BOOOpaKeHUe, 6bITb UHULIMATUBHBIM
OBnageHne  YHMBEPCA/IbHbIMU  PeryaaTuBHbIMU
AeUCTBUAMM:

r) NpuHATHe ceba U Apyrux naeii:

- MPMHMMaATb MOTMBbI M aPTYMEHTbI APYIMX At04ei npu
aHa/n3e pesyNbTaToB AEATE/IbHOCTY;

- NpuW3HaBaTb CBOE NPaBO M MPaBO APYrux AtoAen Ha
OWnNBKY;

- pa3BMBaTb CNOCOHBHOCTb MOHUMATb MUP C NO3ULUK
OpYroro 4enoBekKa;

- YMETb MNIaHUPOBaATb U BbIMOJIHATbL XMMUYECKMUIA SKCMEPUMEHT (NpeBpaLLeHus
OpraHNYecKMX BeLLecTB MPW HarpeBaHUM, NosydyeHue 3TUAeHa U M3ydyeHue ero
CBOWCTB, KayecCTBEHHble peaKkuuu Ha anbaernapl, Kpaxmasn, YKCYCHYH KUCNOTY;
AeHaTypaums 6enKoB Npu HarpeBaHUM, UBETHble peakumn 6esikoB; NPoOBOAUTb
peakuum MoOHHOro 0bMeHa, onpeaenaTb cpely BOAHbIX PacTBOPOB, Kaye CTBE HHble
peaKkumu Ha cynbdaT-, KapboHaT- U XNoPUA-aHUOHbI, Ha KATUOH aMMOHMUS; peLlaTb
JKCNepuMeHTanbHble 3agauu no Temam "MeTtannbl" wn "Hemetannbl") B
COOTBETCTBMM C NPaBUAAaMU TEXHUKM Be30NacHOCTM NpM 06paLleHM C BeLecTBaMm
M nabopaTopHbiM 060pyAOBaHWEM; MPEACTaBNAATb Pe3yNbTaTbl XMMUYECKOTO
3KcnepumeHTa B ¢GoOpme 3anucM YPaBHEHWI COOTBETCTBYHOLUMX Peakuuii U
bopMynnMpoBaTh BbIBOAbI Ha OCHOBE 3TUX PE3y/1bTaToB

OK07.
CopeicrBoBaTtb
COXpPaHEeHMUIO
OKpY*KatoLen
cpeapl,
pecypcocbepex
eHuIo,

B 061acTU3KON0rMYE CKOro BOCMUTaHUA:

- chOPMMPOBAHHOCTb 3KO/IOFMYECKOWM  KY/AbTYpbl,
NOHMMaHWE BAUAHUA  COLMANbHO-IKOHOMMUYECKMX
NPOLLeCCOB Ha COCTOAHWE NPUPOAHOM U COLMaNbHOM
cpedbl,  OCO3HaHuWe rnobanbHOro  xapaKkrtepa
3KONOTUYECKMX MPobaem;

- NNaHWpOBaHWE W OCyLEeCcTBAEHWe [eNCTBUA B

- cbopmmpoBaTb npeacraBneHus: 0  XMMWYECKOM  cocTaBaAwoLwwen
€CTeCTBEHHOHAY4YHOM KapTUHbI MMPA, POIN XMMMM B MO3HAHUK ABNEHUIN NPUPOLAbI,
B $GOPMMPOBAHUN MbBIWNEHUS W KyNbTYypbl JMYHOCTM, ee ¢YHKUMOHANbHOM
rPaMOTHOCTU, HEOBXOAMMOM ANA PeLleHU NPAKTUYECKMX 3a4a4 U 3KOJ0MMYeCcKn
060CHOBaHHOIO OTHOLLEHUS K CBOEMY 340POBbIO M MPUPOAHON cpese;

- ymeTb co61t04aTb MPaBUIA IKONOMMYECKU LLeN1eco0bpa3HOro noBeAeHMA B ObITy U
TPYZAOBOW AeATENbHOCTM B LEesX COXPAHEHMA CBOErO 340POBbA N OKPYKatoLLEN




NPUMEHSATb OKpy)KaloWei cpege Ha OCHOBE 3HaHMA Ueneil | NpUpoaHOM cpeapbl; YYMTbiBaTb OMAaCHOCTb BO3AENCTBMA Ha XKUBble OPraHM3Mbl
3HaHWA 06 YCTOMYMBOTO Pa3BUTUA YE10BEYECTB]; onpeaeneHHbIX BeLLecTs, NOHMMan CMbIC/ MOKa3aTena npeaebHoM 40NyCTUMON
N3MEHEHUU aKTUBHOE HenpuAaTUEe AEWNCTBUA, NPUHOCAWMX Bpen | KOHLEeHTpauuu

KNMmara, OKpyKatlowelicpeae;

NPUHLUMNBI - YMeHMWe nporHosvMpoBaTb HebnaronpusTHble

b6epernmBoro 3KO/MI0TMYEeCKNe NOCNEACTBUS  NpeanpUHUMaeMbIX

npoun3BOACTBa, OeNCTBMN, NpeA0TBPaLLATh UX;

apPeKTMBHO - paclwupeHue onbiTa AeATeNbHOCTU 3KONOTNYECKOM

neicTeoBaTb B HanpaBNeHHOCTY;

ypesBblyalHbIX | - OBlafeHMe HaBblkamu y4e bHO-UCCNe A0BaTENbCKOM,

CUTYyaumaAx NPOEKTHOM M COLMANbHOM AeATENbHOCTY;

MnK:...

3 MK yka3blBatotca B cooTBeTcTBMM ¢ PFOC CMO peannsyemoit npodeccun / crneumansHoOCTH




2 CTPYKTYPA U COAEPKAHUE OBPA3OBATEHBHOfIUH BOCIHIMTATEJIBHOM JEATEJIBHOCTH IO PEAJIM3AIINMA
YYEBHOU JTUCIHUIIVINHBI
BJ1.07 XUMUA

2.1. O0beM y4eOHOM TMCHUILIUHBI M BUABI y4eOHOI padoThI

Bun yueOHoii padoThl KoumnuecrBo B_1 Bo 2
yacoB (Bcero) | cemecrpe | cemecrtpe

Obsi3aTesibHaAA ayauTopHasi yueOHasn 72 72
HArpy3Ka

B TOM HHCJIC:

teopeTrndeckue 3ausatus (JI) 36 36
npakrudeckue 3ansatus (I13) 10 10
JlabGopaTtopusbie 3anstus (JI3) 26 26
CamocTosiTeqibHAst  padoTa  00yYaroIMXCHA 28 28

(CPC) (Bcero)

B TOM YHCIJIC:

VH1BU 1yaJIbHBIN IIPOEKT

Kouncyabranuu 4 4

D opmMOi TPOMEKYTOUHOM aTTECTALIUU SABJISIETCS:
DK3aM€EH B IEPBOM U BO BTOPOM CEMECTPAX.

OO0masi TPyJ10€eMKOCTh 104 104




2.2. TemaTHuyecKuii NJIaH U coAePKAHHUE TUCIHUILINHBI

HaumeHoBaHMne CopepxaHue yue6HOro matepmana (0cHoBHOe M NpodecCUOHaNbHO -OPUEHTUPOBAHHOE), dopmmupyembie
paspaenos u Tem nabopaTtopHble M NPaKTMUECKue 3aHATUA, NPUKNAAHON MO Ay b O6vemuacos KOMNeTeHL MM
1 2 3 4
OcHOBHOe coaeprKaHue 64
Paspgen 1. OCHOBbI CTPOEHUA BeLLecTBa 6
Tema 1.1. OcHOBHOe coaeprKaHue 4 OKO01
CtpoeHune atomos | TeopeTnyeckoe obyueHue 2
XMMUHECKUX CoBpemeHHasa MoAenb CTpoeHuA aToma. CUMBOAMYECKMI A3bIK XUMUU.XMMUYECKUI 3SNEeMEHT.
NEMEHTOB U JneKTpoHHaA KoHdUrypauma atoma. Knaccupmkauma XMMUUECKUX 31eMeHTOB (s-, p-, d-3n1emeHTbl).
npupoaa BaneHTHble  3NeKTPOHbl.  BaneHTHOCTb.  JNEeKTPOHHaA  NpUpPoAa  XMMMUYECKOM  CBA3M. 2
XMMUYEeCKON D NeKTpoOTPULLATENbHOCTb.  BUAbl XMMMYeEcKol CBA3M (KOBaNeHTHaA, WMOHHAaA, MeTa//IMyecKas,
CBA3N BOJOPOAHAA) M cnocobbl ee 06pa3oBaHmA
MpaKTUyecKue 3aHATUA 2
PeweHne 3aJaHMI Ha WCNONb30BaHME XMMMUYECKON CMMBOAMKM WM Ha3BaHWN COeAMHEHUIN no
HOMEHKNAType MEeXAyHapOAHOro COl3a TEOPeTUHECKOW WM MPUKNAAHON XMMUM U TPUBMAbHbIX
Ha3BaHWUI ANA COCTaBAEHUA XMMMUYECKMX GOPMYN ABYXaTOMHbIX COeAMHEHMIN (OKCMA0B, Cynbdnaos,
TMAPVA0B 1 T.N.) U APYrMX HEOPraHMYECKMX COeAMHEHNI OTAENbHbIX KNacCoB. 2
MpaKTMYeckne 3aaHNA Ha YCTaHOBAEHME CBA3M MEX Y CTPOEHMEM aTOMOB XMMUYECKUX 3/1EMEHTOB U
NepUoANYECcKUM U3MEHEHMEM CBOWCTB XMMMUYECKUX 3NEMEHTOB M UX COeAMHEHMUIN B COOTBETCTBUM C
nonoxkeHmem Mepnoamyeckoin cucTembl.
Tema 1.2. OcHOBHOe coaeprKaHue 2 OKO01
MNepuogunyeckun | MpaKkTUYeCcKue 3aHATUA 2 OK 02
3aKOH N Tabnua [Mepuoamnueckas cucTema xMmMmUYeckux anemenTos .M. MeHaeneesa. Guanyeckuii cMbich
AMN. MNepuoaunyeckoro 3akoHa A.1. MeHaeneesa. 3aKOHOMEPHOCTU U3MEHEHWNA CBOMCTB XMMUYECKMX 2
MeHpaeneesa

3/1IEMEHTOB, o6pa3yeN\b|x MMU NPOCTbIX U CNIOKHbIX BEWECTB B COOTBETCTBUU C NMOJIOKEHNEM




XMMMUYECKOro anemeHTa B Mepnoanyeckon cucteme. MMpoBo33peHYECKOE MU Hay4HOE 3Hay eHne
MNepunognueckoro 3akoHa .M. MeHaeneesa. MNporHosbl A.U. MeHgeneesa. OTKpbITUE HOBbIX
XUMWNYECKUX 31eMEHTOB.

PelleHne NpaKTMKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 3a4aHUN HA XapaKTepM3aL Mo XMMNYECKNX
anemeHToB «MeTannanyeckme / HeMeTanIMYeCcKkMe CBOMCTBA, 3/1EKTPOOTPULLATENIbHOCTb XMMUYECKNX
3/1EMEHTOB B COOTBETCTBUM C UX 3/IEKTPOHHbIM CTPOEHUEM U NOJIOKEHMEM B NEPUOAMUYECKON CUCTEME
XUMHnyeckux anemenTtos .M. MeHpeneesa»

Paspgen 2. Xumunueckume peakuumm 10
Tema 2.1. Tunbl OcHOBHoOe coaeprkaHue 4 OKO01
XUMUYECKUX TeopeTuyeckoe obyuyeHue 2
peakuuit Knaccnoumkauma n TMnbl XMMUYECKMX peaKkLmni C y4acTMem HeopraHuyeckumx sewects. CoctaBneHume
YPaBHEHUI peakumin coeanHEHUSA, Pa3fioKeHUs, 3amelleHns, OOMeHa, B T.U. peaKLuuii ropeHus,
OKUC/IEHMA-BOCCTAHOB/IEHUA.
YpaBHEHUA OKUC/IEHUA-BOCCTaHOBIEHMA. CTeneHb oKMcneHnA. OKUCAUTENIb U BOCCTAHOBUTED. 2
CocTtaBneHue 1 ypaBHMBAHME OKMCNNUTENbHO-BOCCTAHOBUTENBbHbIX PEaKL M METOLOM 3/1EKTPOHHOIO
6anaHca. OKMCAUTENBbHO-BOCCTAaHOBUTE/IbHbIE PeaKLUM B NpUpoae, NPON3BOACTBEHHbIX NpoLLeccax u
KU3HEe[eATeNbHOCTM OPraHM3moB
MpaKkTnyeckmne 3aHATUA 2
KonnuyectseHHble OTHOWEHUA B XMMUN. OCHOBHbIE KOIMYECTBEHHbIE 3aKOHbI B XMMWM U pacyeTbl No
YPaBHEHMAM XMMWYECKUX peakuuni. Monb Kak eguMHMuUa Koan4vecTBa BeuwlecTtBa. MonapHaa macca.
3aKOHbI COXpPAaHEHUA Maccbl M 3Heprnun. 3akoH Asoraapo. MonapHbin 06bem rasos. OTHOCUTENbHAA 2
NNIOTHOCTb ra30B. PacyeTbl N0 ypaBHEHUAM XMMUYECKUX PeaKLUii C UCNOb30BaHMEM MacChl, 06bema
(HopmanbHble ycnoBums) ra3os, KOMYECTBA BELLECTBA
Tema 2.2. OcHOBHOe coaeprKaHue OKO01
dnekTponuTuyecka | Teopetnyeckoe obyyeHune 2 OK 04
A guccoumaumamn  (Teopua aNeKTPOAUTUHYECKON auccoumaunm. MoHbl. DNEKTPOAUTbI, HESTEKTPOANTbI. Peakunm MoHHOro
MOHHbIN 0bMeH obmeHa. CoctaBneHue peakumin MOHHOro obmMeHa nyTem COCTaBAEHMUA MX MOJHbIX U COKPaLLEHHbIX 2

MOHHbIX ypaBHEHWU. KNC/IOTHO-OCHOBHble peakuunmn. 3a4aHMNA Ha COCTaBIEHNE MOHHbIX PeaKL i

NabopaTopHble 3aHATUA




NabopaTopHas paboTta “Tunbl XUMUYECKUX peaKkLmn”.
NccnepoBaHune TMNOB (NO COCTaBY M KOJIMYECTBY MCXOAHbIX U 06pa3yoLLMXCA BELWECTB) U NPU3HAKOB

XMMUYECKUX peakuuit. MposeaeHune peakunii MOHHOro ob meHa, onpeaeneHume cpesbl BOAHbIX 2

PacTBOpPOB. 3a4aHMA HA COCTAaBAEHUE MOHHbIX PEAKLU
KoHTpoabHas

CTpoeHue BeLwecTBa U XMMUYECKMe peakLmm 2
pabortal
Paspen 3. CTpoeHue U CBOICTBA HEOPraHUYECKUX BELLLECTB 16
Tema 3.1. OcHOBHOe coaeprKaHue OKO01
Knaccudwmkaums, | Teopetnueckoe obyueHue 2 OK 02
HOMeHKNaTypa U  |MpegmeT HEOPraHMYeCcKom XMmun. Knaccnpmkauma HeopraHuyeckmnx BeLwecTs. MpocTbie U CNoXKHble MK...
CTpoeHue BeltecTBa. OCHOBHbIE K1ACCbl CIOXKHbIX BELECTB (OKCUAbI, TMAPOKCUAbI, KNCAOTbI, Conn). B3anmocsAsb
HeopraHW4Yeckux |HEOPraHUYeckmx BelecTs. ArperaTHble COCTOSIHMA BewecTsa. Kpuctanamueckne n amopdHole
BelecTs BeLlLecTBa. TUMbl KPUCTANIMYECKUX PELLETOK (aTOMHAA, MONEKYNAPHAA, MIOHHAA, MeTalZInyecKan). 2

3aBUCUMOCTb PU3NYECKNX CBOMCTB BELLECTBA OT TUMNA KPMUCTA/IZIMYECKON pelleTKM. 3aB MCUMOCTb

XMMWYECKON aKTUBHOCTM BELLECTB OT BUAA XMMUYECKOM CBA3M M TUMA KPUCTAI/IMYECKON PELLETKM.

MpUYnHBI MHOro06 PasunA BeLLecTs

MpaKTuueckue 3aHATUA 2

HomeHKnaTypa HeopraHM4YeCcKnx BeLLeCTB: Ha3BaHMe BELLECTBA UCXOAA U3 UX XMMUYECKoN popmynbl

MU COCTaBAEHME XMMMYECKOM GOpMyNbl UCXOAA U3 HA3BAHUA BELLLECTBA NO MEXAYHAPOAHOWN

(MIONAK) nan TpuBManbHOM HOMEHKNATYpE.

PeweHne npaKTMYeCcKUX 3adaHUM MO KnaccMdPuKaumm, HOMEHKNAType U XMMUYEeCKUMm Gopmynam

HEOPraHMYEeCKNX BELLECTB Pa3/IMYHbIX KNaccoB (yrapHbli ras, yrAeKuMciblit ras, aMMMUaK, raweHas 2

N3BECTb, HEraleHan U3BEeCTb, MMTbEBAA COAA M APYrnX): HAa3blBaTb U COCTABAATb GOPMY/Ibl XMMUYECKUX

BELLEeCTB, onpeaensaTb NPUHALNENKHOCTb K Knaccy.

NCTOYHMKM XMMmMUeckon HPopmauum (cpeacTs maccosor nHbopmaLumu, cetb UHTEpHET 1 apyrue).

MoncKk MHopMaLMm NO HA3BAHUAM, UAEHTUDUMKATOPAM, CTPYKTYPHbIM GopMynam
Tema 3.2. Pusumko- | OCHOBHOe coaepKaHue 8 OKO01
XMMUYECKMe Teopetnueckoe obyueHue 6 OK 02




CBOWMCTBA MeTannbl. Obwme dU3NYECKME N XMMUYECKME CBONCTBA MeTannoB. Cnocobbl nonyvyeHuns. 3HayeHme TK...
HeopraHM4yecknux |MeTanNIoB U HemMeTassIoB B MpUpoAe U XU3HedeATe/IbHOCTU YesioBeKa W OpraHM3mos. Kopposua 2
BelecTs MEeTaN/0B: BUAbI KOPPO3MK, cNOCObbI 3aLLUTbI METANIZIOB OT KOPPO3UMU

HemeTtannol. Ob6wwne ousnyeckme M XMMUYECKME CBOMCTBA HeMeTannoB. TUMUYHble CBOWCTBA

HemeTannos V- VII rpynn. Knaccudumkauma n HomeHKnaTypa coeguHeHnm HemeTannos. KpyrosopoTtol 2

6MOreHHbIX 3/1IEMEHTOB B NpUpoae

XUMMYECKMe CBOMCTBA OCHOBHbIX K/TAaCCOB HEOPraHMYECKMX BELLLEeCTB (OKCMA0B, T'MAPOKCMA0B, KUC/IOT,

conen n ap.). 3aKOHOMEPHOCTN B U3MEHEHWM CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEANHEHNA, 2

BbICLLUNX OKCUA,0B U M'MAPOKCUA0B

MpaKkTnyeckmne 3aHATUA 2

CocTaBneHue ypaBHEHUIM XMMUYECKUX PeaKkuMi C y4acTUeM MNPOCTbIX M CAOXKHbIX HEOPraHMYeCcKnx

BELWEeCTB: METaNN0B M HEMETaNNI0B; OKCMAOB METasIoB, HEMEeTaNIoB U amMdOTEpPHbIX 3N1EMEHTOB;

HEOPraHMYeCKNUX KUCAOT, OCHOBaHUM U ameOTEPHbLIX TUAPOKCUAOB; HEOPraHUYEeCcKUX Cconewu,

XapaKTepu3yHoLWMX UX CBOMUCTBA. 2

PelweHne nNpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 33a[4aHWUI HA CBOMCTBA, COCTaB, MNOy4yeHUe u

6e30MacHOe MCMNO/Mb30BaHME BAXHENLWNX HEOpPraHWYecKUx BeLWecTB B ObiTy M NpaKkTUYeCcKoM

OEeATeNbHOCTN Yel0BeKa
Tema 3.3. OcHOBHOe coaeprKaHue OKO01
NoenTndunkaumna | JlabopaTopHble 3aHATUA OK 02
HEeOpPraHNYecknx | flabopatopHasa paboTta «MaeHTUPUKALMA HEOPraHUUYECKUX BELLECTBY. OK 04
BeLecTs PeweHne aKcnepMMeHTaNbHbIX 33a4ay MO XMMMUYECKMM CBOMCTBAM METANI0B U HemMeTannos, no

pPacno3HaBaHMIO M NONYYEHUIO COEANHEHUA METANN0B U HEMETA/NOB. 5

NoeHTMdMKaumMa HeopraHMYeCKUX BeLLecTB C WMCNOb30BaHMEM UX GU3NKO-XMMMUYECKUX CBOWCTB,

XapaKTEePHbIX KAaYeCTBEHHbIX peakuun. KauyecTBeHHble peakunu Ha cynbdaTt-, KapboHaT- n xnopua-

AHWOHbI, HA KATUOH aMMOHMUA
KoHTposbHaA o
pa6oTa 2 CBoncTBa HEOpPraHNYECKNX BeLLecTs 2
Paspen 4. CTpoeHue u CBOMCTBA OpraHUYECKUX BELLeCcTB 24
Tema 4.1. OcHOBHoOe coaeprkaHue 4 OKO01




Knaccudukauus,
CTPOEHUE U
HOMeHKNaTypa
OpraHnYyeckmx

BELLEeCTB

TeopeTuueckoe obyyeHue

MoaBneHMe N pa3BUTME OPraHNYECKON XMMUU KaK HayKu. lNpegmeT opraHnyeckon xmumum. Mecto n
3HaYeHMe OpraHNYECcKoON XMMUU B CUCTEME ECTECTBEHHbIX HAYK.

XMMUyeckoe CTpoeHMe KaK MopAAOK COoeAMHEeHWA aTOMOB B MOEKyne COr/lacHO MUX BafIeHTHOCTW.
OCHOBHble MONOXKEHUA TEOPUU XMMUYECKOTO CTPOEHUA OpraHn4Yecknx coeauHeHuin A.M. bytneposa.
YrnepogHbii CKenet OpPraHMYecKorM MOJeKyabl. 3aBUCMMOCTb CBOMCTB BeLLECTB OT XMMWYECKOro
CTPOEHUA MOJIEKY. M3omepua n nsomepsl.

MoHATME O JyHKUuMOHanbHOM rpynne. Pagukan. T[puHUMNbI  KNaccubUKauMm  OpraHMYecKmx
coeguHeHUn. MeayHapogHaa HOMEHKNATypa M NPUHUMNbI  HOMEHKNATYpbl  OpraHMYecKmx
coeanHeHnn. MNoHATME 06 a3oTcopeprKallmMx COeAMHEHUAX, BUONOrMYecKM aKTUBHbIX BELLECTBAX
(yrneBomax, »kupax, 6enkax W pnap.), BbICOKOMONEKYNAPHbIX COEAUHEHUAX (MOHOMep, MoAumep,
CTPYKTYPHOE 3BEHO)

MpaKkTnyecKkue 3aHATUA

HomeHKnaTypa OpraHMYecKUX COeAMHEHUIN OTAENbHbIX KNaccoB (HaCbIWEHHbIE, HEHACbIWEHHbIe U
apomMaTU4YecKue yrnesoaopoabl, CnnpTbl, GeHOoNbl, aNbAeruabl, KETOHbl, KapbOHOBbIE KMCAOTbI U Ap.)
CocTaB/ieHME MO/MHbIX U COKPALWEHHbIX CTPYKTYPHbIX GOPMY/N OpraHMYEcKUX BELLECTB OTAE/bHbIX
KNaccoB, MUCMONb3yA WX Ha3BaHWA MO CUCTEMATUYECKON W TPUBMAIbHOM HOMEHKNAType (3TUNEH,
auetTuneH, ravuepuH, deHon, dopmanbaerna, yKCycHas KUCNOTa, TMMUMH). PacuyeTbl nmpocTeiiiein
dopmynbl OpraHMYECcKo MONEKY/bI, MUCXOAA U3 3/IEMEHTHOro cocTaBa (B %)

MK...

Tema 4.2.
CsoiicTBa
OpraHnYyeckmnx
coeIMHEHN N

OcHoBHoOe cogepiKaHue

12

TeopeTtuueckoe obyuyeHue

®PU3NKO-XMMUYECKME CBOMCTBA OPraHUYECKUX COEAMHEHUN OTAENbHbIX KnaccoB (ocobeHHOCTH
KnaccudmKaLMm n HOMEHKNATYPbl BHYTPW KNacca; FOMONOrMYeckuii paa n obaa dopmyna; nsomepus;
dr3nYecKne CBOMCTBA; XMMUYECKME CBOMCTBA; CNOCOObI NONy4YeHUA):

— npeaenbHble yrnesBoaopoabl (ankaHbl U LMKNOANKaHbl). [OpeHMe mMeTaHa Kak OAWH M3 OCHOBHbIX
NCTOYHMKOB TEMNAa B NPOMbILLIIEHHOCTU M 6bITy. CBOMCTBA MPUPOAHbIX YTNEBOAOPOAOB, HAXOKAEHWNE B
npupoae v NpMMeHeHue anKkaHoB;

— HenpegenbHble (afikeHbl, afKMHbI W aNKaAMEHbI) U AapOMaTUYECKMe yraeBogopoapl. opeHue
auUEeTUNEHa KaK UCTOYHMK BbICOKOTEMMNEPATYPHOrO NAaMeHU ANA CBAPKU U PE3KM METANO0B

OKO01
OK 02
OK 04
MK...




— Kucaopogcoaepalme coeanHeHuna (cnuptbl n ¢eHonbl, KAPOOHOBbLIE KNCNOTbI U 3MPbI, aNbaernipl
N KETOHbI, XWUpbl, yrnesogbl). MNpaKTMyeckoe MpPUMEHEHWE 3STUNEHTNIUKONA, FanuepuHa, deHona.
MpumeHeHne dopmanbaernaa, aueTanbhernpa, YKCYCHOM KucnoTbl. Mbila KaK COAM  BbICLIMX
KapboHOBbIX KMCNOT. Motowwme cBOMCTBA Mblia

— asoTcofep)Kalme coeguHeHUA (aMUHbI M aMUHOKUCAOTbI, 6enkun). BbicOKoMonekynapHble
coeAnHeHun (CMHTEeTUYECKNnEe U BMoNormyeckM-akTMBHble). MoHoMep, NoAMMep, CTPYKTYPHOE 3BEHO.
MonumepnsaLmna 3TUNEHA KaK OCHOBHOE HanpaB/IEHWE ero UCNo/ib30BaHMUA.

FeHeTUYecKan CBA3b MeXAy KnacCaMm OpraHUYecKnx CoeAnHeHUM

npaKTM'«leCKMe 3aHATUA

CBOWNCTBA OPraHMYECKUX COEAMHEHWUIN OTAENbHbLIX KNACCOB (TpMBMANbHAA WM  MeXAyHapoAHan
HOMEHK/IaTypa, XMMUYECKMe CBOMCTBA, CNocob bl NonyvyeHms): npeaenbHble (afIKaHbl U LUKNOANKAHbI),
HenpegenbHble (aNKeHbl, aNKUHbI U a/IKagMeHbl) U apoOMaTUYECKUE YTNeBOA0POAbI, CNNPTbI U GEHONbI,
KapboOHOBble  KMUCAOTbI M 3Pupbl, anbgernabl UM KEeTOHbl, aAMWHbI W  AMWHOKMUCAOTHI,
BbICOKOMO/IEKYNSIPHbIE COeAMHEHMA. 3alaHNS HA COCTaB/EHUE YPAaBHEHUN XMMMUUYECKUX peaKkuunin ¢
y4acTMem OpraHMYecKnx BeL,ecT8 Ha OCHOBAHWM UX COCTaBa M CTPOEHMUA

CoctaBneHMe CXeM peakuuii (B TOM 4ucne MO MPeAsIOKEHHbIM LenodYkam npeBpaLieHui),
XapaKTepU3yr LUX XMMUYECKMEe CBOMCTBA OPraHNYeCKUX COeAMHEHN N OTAeNbHbIX K1accoB, CNocobbl Ux
Noay4eHMs W Ha3BaHWE OpPraHUYEeCKUX COeAMHEHMIA No TPUBMANbHOW MAM  MEXKAYHaPOAHOM
CUCTEeMATUYECKOM HOMEHKNaType.
PelwleHne nNPaKTMKO-OPMEHTUPOBAHHbLIX TEOPETUYECKUX 3afaHWI Ha CBOMCTBA OPraHMYecKmx
COeiINHEeHUN OTAENbHbIX KN1accoB

NaboparopHasn paboTta

NabopaTopHas paboTa “lMpeBpalleHNA OpraHUYEeCKNX BELWLECTB NpU HarpeBaHmm'".
MonyyeHne sTMNEHA N U3y4YeHUe ero cBOMCTB. MoZennpoBaHMeE MOMEKY U XMMUYECKUX NPEBPALLEHN
Ha NpMMepe 3TaHa, 3TU/IeHa, aLeTUNeHa u ap.

Tema 4.3.
NaeHTMdMKaums

OcHoBHoOe cogepiKaHue

TeopeTtuueckoe o6yuyeHue

OKO01
OK 02




OpraHnYeckmx BuoopraHunyeckne coeanHeHusa. lNpumeHeHue n buonornyeckaa ponb yrnesogoB. OKucneHue OK 04
BELLECTB, UX YrneBoAoB — WCTOYHUK ISHEPrnUM KUBbIX oOpraHn3amoB. O6MacCTM MNPUMMEHEHUA AMMHOKUCAOT. MnK...
3HaYeHue U MpeBpalweHns 6GenkoB NUWKM B opraHuMame. buonornyeckne oyHKuMM Genkos. buonornyeckue
npumeHeHue B bYHKLMM KMPOB. Posib opraHMYeckon Xmummn B pelieHnm npobiem nuweson 6e3onacHoOCcTH
6bITOBOM M Ponb oOpraHWMYecKkom XMMUKM B pelleHun npobnem sHepreTnyeckon 6e30macHOCTU, B Pa3BUTUMU
NMPON3BOACTBEHHO | MeANLMHbI, CO34aHNUM HOBbIX MAaTEPUAIOB, HOBbIX MCTOYHWUKOB 3HEPrnK (a/IbTePHATUBHbIE MCTOYHMKM
M AeATeNbHOCTH sHeprnun). OnNacHOCTb BO34ENCTBUA Ha KUBble OPraHMU3Mbl OPraHUYECKUX BELLECTB OTAENbHbIX
YyesioBeKa Knaccos (yrnesogopogbl, cnMpTbl, GEeHOsbl, XI0POpraHNYecKkMe NpPou3BOAHbIe, anbaernabl U ap.),

CMbIC/1 TOKa3aTena npefefibHO AONYCTUMOM KOHLEeHTpaLU MK

NabopaTtopHble 3aHATUA

NabopaTopHas paborta: “UaeHTUPMKALMA OPraHMYECKUX COeAMHEHMIN OTAENbHbIX Knaccos”

NoeHTUdPUKAUMA OpraHUYECKUX COeAMHEHUW OTAe/IbHbIX KnaccoB (Ha npumepe anbAernaos,

Kpaxmana, yKCYCHOM KMUCNOTbl, 6€NKOB M T.M.) C UCNOAb30BaHNEM UX UIMKO-XMMUYECKUX CBOMCTB U

XapaKTEPHbIX KauyeCTBEHHbIX peakuui. [leHaTypauma 6enka npu HarpeBaHWW. LiBeTHble peaKkuuu

6enkoB.BO3HMKHOBEHME aHA/IMTUYECKOTO CUIHANA C TOYKM 3PEHMA XMMMUYECKUX MpOoL,EeccoB npwu

NPOTEKAHWM  KAuyeCTBEHHOW  peaKkuuu, no3BosAloWen uMAeHTUIMUMPOBATL  NPeA/IOKEHHbIe

OpraHWYyecKne BeLLLecTBa
KoHTponbHas CTpyKTypa M CBOMCTBA OPraHUYECKNX BELLECTB
pa6ota 3
Paspen 5. KnHetnueckme n tTepmoanHammueckme 3aKOHOMEPHOCTU NPOTEKaHUA XMMUYECKUX peaKkumii
CKopocTb OcHOBHOe coaepraHue OKO01
XUMUYECKUX OK 02
peakuui. MK...
Xnmunyeckoe
paBHOBecHe

TeopeTtuueckoe o6yuyeHue




CKOpOoCTb peakumun, ee 3aBUCMMOCTb OT PA3/IMYHbIX GAKTOPOB: NPUPOAbl PearnpyroLmx BeLLecTs,
KOHLLeHTpaLumu pearnpyoumx BELLECTB, TemnepaTypbl n naowaam peaKLUMOHHOM
nosepxHocTh.TennosbleapdeKTbl XMMUYECKUX PEAKLUMN. DK30-U IHAOTEPMUYECKME, PEaKLUM.
ObpaTMMoCTb peaKkuun. XMmumyeckoe paBHOBECME W €ro CMelleHue nod AeUCTBUEM PasNYHbIX
daKTopoB (KOHLEHTpauMA peareHToB WMAW NPOAYKTOB peaKkuuu, AasBieHWe, TemnepaTtypa) AnA
CO34aHMA ONTMMaA/IbHbIX YC/I0BUIA NPOTEKAHMUA XMMUYECKUX npoueccos. MpuHuunn fle LaTenbe

MpaKTUyecKue 3aHATUA OKO01
PeweHne NPaKTMKO-OPUEHTUPOBAHHbIX 3aJaHWIM Ha aHanM3 GaKTopoB, BAMAIOWMX HA U3IMEHEHUE OK 02
CKOPOCTN XMMWYECKOM peaKLnu, B T.4. C NO3ULUIA SIKOIOTUYECKM LienecoobpasHoro noseaeHnsa B 6biTy MNK...
W TPYLOBOW AeATEe/IbHOCTU B LLENAX COXPAaHEHMA CBOETO 340P0BbA U OKPYKAKOLLEN NPU POSHON Cpeabl.
PelweHne MNPaKTUKO-OPUEHTUPOBAHHbIX 33aJ4aHWM Ha npumeHeHue npuHuuna Jle-lWatenbe ana
HAXOXAEHWA HANPAaBNEHUA CMELLEHUA PaBHOBECUMA XMMMUYECKON peakumnm M aHann3 ¢aKTopos,
B/IMAOLWMX HA CMELLLEHNE XMMUNYECKOTO paBHOBECUS
Paspen 6. PacTtBopbl
Tema 6.1. OcHOBHOe coaeprKaHue OKO01
MoHATMe O TeopeTnyeckoe o6yueHmne OK 02
pacTsopax PacTBopeHMne Kak OU3MKO-XMMMUYECKMii npouecc. PactBopbl. Cnocobbl MpUroToBAeHWMA PacTBOPOB. OK 07
PactBopumocTb. MaccoBas [0nAa pacTBOpPeHHOro BeuwectBa. Cmbicn NoKasaTensa npeaenbHo MK...
O0MNYyCTUMOM KOHUEHTPALLMM U ero Ncnosib3oBaHUe B OL,EHKe 3Konormyeckon 6esonacHocTy.
MpaBuaa 3KONOTMYECKN LLeNecoobpasHOro noBeAeHUs B ObITy M TPYA0BON AeATENbHOCTM B LENAX
COXPaHEHMA CBOEro 340P0Bbs N OKPYKAIOLLEN NPUPOAHOM Cpesbl; ONaCcHOCTb BO3AEMNCTBMA Ha KUBbI €
OpraHM3Mbl onpeseneHHbIX BELLECTB.
PelleHMe NPaKTUKO-OPUEHTMPOBAHHbIX PACYETHbIX 334aHMIN Ha PacTBOPbI, UCMONb3yeMble B 6bITOBON U
NPON3BOACTBEHHOW AEATENIbHOCTM YE/I0BEKA
Tema 6.2. OcHOBHOe coaeprKaHue OKO01
Uccneposanne  |/labopaTopHble 3aHATUA OK 02
CBOWCTB PacTBOPOB | /labopaTopHas paboTa «[puroToBieHme pacTBOPOB». OK 04
MpurotoBneHne pacTBOPOB 33a43aHHOM (MaccoBOM, %) KOHL,EHTPALMM (C NPAaKTUKO-OPUEHTUPOBAHHbIM U MK...

BOMNpPOCamMu) 1 onpeaeneHue cpeabl BOAHbIX pacTBOPOB.
PeweHune 3aa4 Ha NPUroToBAEHUE PAaCTBOPOB




NMpodeccMoHanbHO-OPMEHTMPOBAHHOE coaeprKaHue (coaeprKaHme NPUKNAZHOro Moay )

Paspen?7. Xumua B 6biTy U NPOU3BOACTBEHHOM AeATeNbHOCTU YeNoBeKa OKO01
Xumuna B 6bITYyM  |OCHOBHOE COAepKaHue OK 02
MPON3BOACTBEHHO 1Teopetnueckoe obyuenne OK04
M AGATENILHOCTH HoBeliwmne AOCTUKEHNA XMMUYECKON HAaYKN U XMMUYECKOM TEXHONOTUN. Posib xumnm B obecnedyeHunm OK 07
YyesioBeKa

3KONOrMYECKOMN, SIHepPreTMYecKom 1 nNMuLeBon 6e30nacHOCTM, Pa3BUTUM MeanLMHbl. [paBuaa Nomcka ) [1K...

M aHaNM3a XMMMYECKON MHPOPMALMM U3 Pa3/IMYHbIX MCTOYHMUKOB (Hay4yHas U y4ebHO-Hay4yHas

NMTepaTypa, CpeacTsa MaccoBor nHpopmaumu, cetb MHTepHeT)

MpaKTnueckue 3aHATUA

MOMCK M aHaNU3 KercoB O NPUMEHEHUU XMMUYECKUX BELLECTB M TEXHONOTMW C y4yeTom byayuien

npodeccMoHanbHOM  AeATeNbHOCTM NO  TeMaMm: BaXHellWwue CTpoUTeNbHble  MaTepuansl,

KOHCTPYKLUMOHHbIE MaTepuanbl, KPacKM, CTEKNO, KepamMuKa, MmaTepuanbl ANA SNEKTPOHMKM, 4

HaHOMaTepuanbl, TEKCTU/IbHble BOMIOKHA, WCTOYHMKM 3SHEPrUu, OpraHUYeckne WM MUHepasbHble

yA006peHUA, NeKapCTBEHHbIE BELLLECTBA, ObITOBAA XMMMUA.

3awmTa:MNpeacraBneHne pesynbTaToB pelweHna Kelcos B popme MUHU-A0KNAAA C Npe3eHTaumnen

MpomeXyTouHan aTrecTaumua no aucumuniamHe (3auer) 2
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Bcero




3. YCJOBUSA PEAJIU3AIIMA TTPOTPAMMBI OBIIIEOBPA3OBATEJIbBHOM JTACIATLIVHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MaTepPHAJIBHO-TEXHHYECKOMY 00ecIreYe HUI0
JUig peanu3zanuu IporpaMMsbl JTUCLUIIMHBL JOJDKHBI OBITh MPEAYCMOTPEHBI CIEAYIONME ClIeHalbHbIe TOMELICHHS: yIeOHbI KaOMHET XMMHUU
U/ y9eOHON XMMHYECKOU JTabopaToOpHH.

OGopynoBanue y4eOHOro kabOuHeTa (HarJsiAHble NMOCOOMA): HAOOPHI IIAPOCTEPKHEBBIX MOJENEH MOJIEKYJ, MOJENU KPUCTATUTMUECKUX
PELIETOK, KOJIJIEKIIUH MPOCTBIX M CJIOKHBIX BEILECTB W/WUIIM KOJUIEKIMHU MOJMMEPOB; KOJUIEKIIMS TOPHBIX IOPOJ U MUHEpaJIoB, Tabiaua MeHeneesa,
yueOHbIe (PHITBMBI, ITU(PPOBBIC 00pa30BaATEIIBHBIC PECYPCHI.

Texnuveckue cpeacTBa 00y4eHHMsI: KOMIBIOTED C YCTPONCTBAMU BOCIPOM3BENEHUS 3BYKA, MPUHTEP, MYIbTUMEIUA-TIIPOEKTOP C SKPAHOM,
MYJIbTUMEIUNHAS JOCKA, YKa3Ka-IIPE3eHTEP IS IIPE3CHTALUM.

OoOopynoBanue JadopaTopud W pado4YuX MecCT JAa0OpaTOpUM: MEH3YPKU, MHIIETKU-KaleIbHUIIbI, TEPMOMETPBI, MHUKPOCKOII, JIYIIbI,
IpeIMETHbIE U TTOKPOBHBIE CTEKIA, MUIAHILETHI JJIs KalleJIbHBIX peakuuil, (uibTpoBagbHas Oymara, IPOMBIBAJIKU, CTEKISTHHbIE TPOOUPKH, PE3UHOBbBIE
npoOku, (OHAPUKH, HAOOpP PEaKTUBOB, CTEKISHHBIC MAaJOYKH, IITATUBBI Ui MPOOHPOK, MEPHBIE IWIMHJAPHI, BOPOHKH CTEKISHHBIC, BOPOHKU
nenutenpHble muMHApuueckue (50-100 mut), cTynku ¢ mecTukoM, ¢apdopoBble Yallku, TUHUETH, (QUIBTPbl OyMakHbIE, BaTa, Mapis, 4acOBBIE
CTEKIa, 2JIEKTPOIUIMTKU, JJaOOpaTOpHBIE IUTATUBBI, CIMPTOBBIE TOPENIKU, CIIMYKH, MPUOOpP Ui MOIy4eHHs ra3oB (MM IpoOMpKa ¢ Ta300TBOJH OH
TpYOKOI1), nepxatenu JUisi MPOOUPOK, CKISHKU JUIsl XpaHEHUsI pEaKTUBOB, pa3fAaTouHble JOTKU; xuMuueckue ctakanbl (50, 100 u 200 mn); mmarenu;
MUHIETHI; TUTEIbHBIE NI, CEKYHIOMEpPHI (Taiimepsl), MepHbIe mpodupku (Ha 10—20 M) u mepHbie kosobl (25, 50, 100 u 200 mu), BoasHas 6aHs
(umM TepMocCTaT), CTEKISHHBbIE MAJOYKH; KOHMUYeckue KouObl aist TuTpoBaHus (50 m 100 mul); mHIMKATOpHBIE MOJOCKU Ui omnpeneneHus pH u
CTaHJapTHAs WHAWKATOpHAs INKaja; YHUBEPCAIbHBIN WHIUKaTOp; murnerku Ha 1, 10, 50 mn (unmu mo3atopel Ha 1, 5 m 10 mur), Owoperku st
TUTPOBaHUS, MeaUIIMHCKHE mpuilbl Ha 100—150 mut, TabopaTopHbIe H/MIIM aHATUTHYECKAE BeChl, pH-MeTphl, CYyIMIbHBIN mKad, ¥ Ap. TabopaTopHOe
obopynoBaHue.

3.2. Un¢opMmanuoHHoe odecrieyeHue peaju3anum MporpaMmmbl

1. Jlns peamusarnuu mporpamMmbl OMOIMOTEYHBINH (OHJ 00pa3oBaTebHONW OpPraHW3allMU JIOJDKEH WMETh TeYaTHBIE W/ JJIEKTPOHHBIS
oOpa3oBaTenbHbIe U WH(QOPMAIIMOHHBIE PECYPCHI, PEKOMEHJOBAHHBIE IS HCIIOJIb30BAaHUS B 00pa30BaTEIbHOM IPOIIECcCe, HE CTapIle S5 JIeT C MOMEHTa
W3JIaHNS.

2. PexomeHtyeMble IIe4aTHbIE U31aHU 110 peaqu3aluu o0meo0pa3oBaTeaIbHON AUCHUIIINHBI IPEICTABIEHBI B METOJMYECKMX PEKOMEH TAlUAX
110 OpraHu3aluu O0ydeHUsI.

1. Epoxun, FO.M. Xumust s npodeccuii U cnenuanbHOCTeH TEXHHYECKOTO M €CTeCTBEHHO-HaydHoro npoduuieii: yaeonuk / FO.M. EpoxuHn,
N.B. Koanesa. - Mocksa: Axagemus, 2018. - 496 ¢
JIONOTHUTENBHBIE HCTOYHUKU:



1. Xumus [DnekTpoHHBINH pecype]: yueOHoe mocodme / coct. I. FO. BoctpukoBa, E. A. Xopoxopauna. - Boponex: Boponexckwit
TOCYJapCTBEHHBIM  apXUTEKTYPHO-CTpOUTENbHBIN  yHUBepcuteT, ObC ACB, 2015. - 92 c¢. - DOBC «PRbooksy» - Pexum pgocryma:
http//www.iprbookshop.ru/59133.html

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIbHON JUCIUAILIVHBI

KoHTpons U oOlLIEHKAa pe3ylabTaTOB OOY4eHHUs OCYIIECTBISETCS IpernojaBaTelieM B IMPOIECCe MPOBEACHHUS MPAKTUYECKUX 3aHATUH U
1ab0paTOpHBIX pabOT, TECTUPOBAHMS, a TaKKe BBINOJTHEHUS OOydaloUMMUCS WHIANBUAYAIbHBIX 3a/laHUM, NMPOEKTOB, MccienoBaHuM. Pe3ynbraThl
00ydeHUsl ONPEIENIOT, YTO 00yJaronmecs: JOKHbI 3HaTh, TOHUMATh U IEMOHCTPUPOBATh 10 3aBEPILCHUU U3YUCHUS! JUCIUILINHBI.

Jnst opmMupoBaHUS, KOHTPOJS M OIEHKU PE3YIbTaTOB OCBOCHHS y4eOHOM AMCIUIIIMHBI UCIONB3YETCS CUCTEMa OLIEHOYHBIX MEPOIPUSITUIA,
MPEACTABIAIONAS CO00M KOMILIEKC Y4eOHBIX MEPOTIPUSITUIA, COTTIACOBAHHBIX C pe3ynbTraTaMu 00ydeHus u cgopmynupoBaHHbIX ¢ yaetoM @I'OC COO
(mpeametHble pe3yibTathl o aucuunianxae) u @roC CIIO.

Ne OK/NK | Mogynb/Pa3gen/Tema Pe3ynbTtat 06yueHus Tunbl OLEHOYHbIX MEePONPUATUN

I OcHOBHOe coaeprKaHue

1 dopmynuposaTtb
Paspen 1. OcHoOBbI Al

CTPOEHUA BeL,ecTsa

6a3oBble NOHATUA U
3aKOHbl XMMUU

1.1 |OKO01 CtpoeHue aTomos CoctaBnatb xumunyeckne |1. Tect «CTpoeHne aToMmoB
XMMWYECKUX 3/1EMEHTOB | POPMY/bl COEAUHEHUN B [ XMMUYECKUX SNEMEHTOB U
M NpUpoAa XMMMUYECKOMN |COOTBETCTBUMU CO npMpoaa XMMUYECKON CBA3MY.
CBA3MU CTeneHbIo OKUCAeHUA 2. 3apaym Ha cocTaB/ieHue

XUMUYECKUX SNEMEHTOB, |XMMUYECKUX PopMyn

NCXOAA U3 BANEHTHOCTU U |ABYXaTOMHbIX COeAUHEHWUN
3/1IeKTPoOTPULLaTENbHOCTU |(OKCHA0B, cynbpuaos, rmapuaos
MT.M).

3. 3a4aHnA Ha ucnosb3oBaHmne
XUMNYECKON CUMBOIUKU U



http://www.iprbookshop.ru/59133.html

OK/NK

Mopaynb/Pa3aen/Tema

Pe3ynbtat 06yuyeHus

TUNbl OLLEHOYHbIX MEPONPUATUIA

Ha3BaHWMN coegUHEHWNN NO
HOMEHKNAType MeXAyHapoaHOro
COl03a TEOPETUYECKOM U
NPUKNAAHON XMMUUN U
TPMBUANbHbIX HAa3BaHWUIA ANA
COCTaBNIEHUA XMMUYECKNX
dopmyn ABYXaTOMHbIX
coeguMHeHUM (OKCnaos,
cynbduaos, rmapuaos v T.n.) 1
OPYrUX HEeOpraHMYecKmx
CoeaMHEeHUN OTAEeNbHbIX KNaccoB

1.2

OKO01
OK 02

Mepnoanyecknii 3aKoH
ntabanuya A.N.
MeHpeneesa

XapaKrepunsoBaTtb
XUMUYECKME SNEMEHTDI B
COOTBETCTBMMU C UX
NosIOXKEHNEM B
nepuoanYecKkomn cncteme
XUMUYECKUX 3/IEMEHTOB
O.U. MeHpeneesa

1. Tect «MeTannuueckue /
HemeTaI/InyecKmne CBOMCTBaA,
3/IEKTPOOTPULLATENBHOCTb U
CPOACTBO K 3/IEKTPOHY
XUMUYECKUX 3N1EMEHTOB B
COOTBETCTBME C UX INIEKTPOHHbIM
CTPOEHMNEM M NOJIOXKEHMEM B
nepuoan4yeckon cucteme
XMmunyeckux anemeHTos A.U.
MeHpgeneeBa».

2. lpakTnyeckne 3a4aHnA Ha
YCTaHOBAEHWE CBA3N MeXAY
CTPOEHNEM aTOMOB XMMUYECKMX
3/IEMEHTOB M NePUOLUYECKNM
M3MEHEHWEM CBOICTB
XUMUYECKUX SNIEMEHTOB U UX
coeZIMHEHWI B COOTBETCTBUM C




OK/NK

Mopaynb/Pa3aen/Tema

Pe3ynbtat 06yuyeHus

TUNbl OLLEHOYHbIX MEPONPUATUIA

nonoxkeHmnem lMNeproanyeckon
cucrteme.

3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTuyeckne 3afaHuna Ha
XapaKTepmnsaLmno XMMmmyecKknx
anemeHTOB: «MeTannuyeckue /
HemeTaN/IM4yecKkne CBOMUCTBA,
3NEeKTPOooTPULLaTENbHOCTb U
CPOACTBO K 9NEKTPOHY
XMMUYECKUX 9N1eMEHTOB B
COOTBETCTBME C UX INEKTPOHH bIM
CTPOEHUEM U MONOKEHNEM B
nepruoanYecKkon cucteme
XMMUYECKUX 3IN1EMEHTOB

O.N. MeHpgeneesa»

Paspen 2. Xumnueckue
peaKkuum

XapakrepusoBaTb TUMbl
XMMUYECKUX peaKkumii

KoHTponbHasA paboTa
«CrpoeHue BeLLecTsa 1
XUMUYECKUEe peaKkLun»

2.1

OKO01
OK 04

TUnbl XUMUYECKNX

peakumi

CocTaBnaTb peakuymm
coeiNHEeHus,
pasfiorkeHun, obmeHa,
3amelleHuns,
OKUCAUTENBHO-
BOCCTaHOBUTE/IbHbIE
peakumm

1. 3apa4m Ha cocTasneHne
YPaBHEHMUI peaKkuui:

— CoeMHEeHUA, 3aMeLLeHusn,
pa3noKeHus, obmeHa;

— OKMCAUTENIbHO-
BOCCTAaHOBUTENbHbIX PEaKLUNI C
MCNoNb30BaHUEM METOAA
3/1IeKTPOHHOro banaHca.

2. 3a4a4m Ha pacyeT Macchl
BellecTsa Uam obbEma




OK/NK

Mopaynb/Pa3aen/Tema

Pe3ynbtat 06yuyeHus

TUNbl OLLEHOYHbIX MEPONPUATUIA

ra3oB MO M3BECTHOMY KONNYECTBY
BELL,ECcTBa, Macce nan obbLeémy
OZHOrO M3 y4acTBYIOLMX B
peaKkunmn BeLWecTB; Ppac4€Tbl
maccbl (06bEma, KonmyecTsa
BELLECTBA) MPOAYKTOB peaKkuuu,
€CNM O4HO U3 BELWECTB UMeeT
npumecu

2.2

dNeKTponnuTUYeckan
auccoumanma n MOHHbIN
obmeH

CocTaBnATb ypaBHEHMUA
XMMUYECKUX peakumu
MOHHOro obmeHa c
y4actmem
HeopraHMYyecKnx BeLecTs

1. 3apaHuA Ha cocTaBneHune
MONEKYIAPHbBIX Y MOHHbIX
peaKLunii C y4acTMem KUCAOT,
OCHOBaHWIN N coneu,
YCTaHOB/IEHWE N3MEHEHUSA
KMCNOTHOCTU Cpesbl

2. labopaTopHas pabota "Tunbl
XMMWYECKUX peakymin'

Paspgen 3. CtpoeHue n
cBoiicTBa
HeopraHUYecKux

BeLLecTs

UccnepoBatb cTpoeHue u
CBOMCTBA
HeopraHM4YeCcKUX BeLLecTs

KoHTposbHasa paboTta
«CBOMCTBA HEOPraHUYECKUX
BeLLecTB»




OK/NK

Mopaynb/Pa3aen/Tema

Pe3ynbtat 06yuyeHus

TUNbl OLLEHOYHbIX MEPONPUATUIA

3.1

OKO01
MK..

Knaccudurauus,
HOMEHKANATypa U
CTpoeHue
HeopraHUYecknx
BeLlecTs

KnaccudumumposaTtb
HeopraHuyeckune
BELLeCTBa B COOTBETCTBMU
C UX CTPOEHNEM

1. Tect «HomeHKnaTypa n
Ha3BaHWE HeopPraHUYecKnx
BELLECTB MCXOAA U3 UX
XmMmmyeckon popmybl Uam
COCTaB/IEHNE XMMMUYECKOM
dbopmynbl UCXoas U3 Ha3BaHUA
BeLLeCcTBa No MeXKAyHapoaHOM
WA TPUBUANBHOMN
HOMEHKNAType».

2. 33341 Ha pacyeT MaccoBOM
Aonu (Maccbl) XMMMUYecKoro
anemeHTa (coeanHeHUA) B
mMmonekyne (cmecm).

3. lMpakTnyeckne 3agaHmAa rno
KnaccuduKkaummn, HOMeHKNaType 1
XUMUYECKUM dopmMmynam
HeopraHM4YecKnx BeLWecTs
pa3/IMYHbIX KNAcCcoB.

4. lMpaKTnyeckue 3agaHmnAa Ha
onpeaeneHne XMMnyecKom
aKTMBHOCTM BELLECTB B
3aBUCMMOCTUN BUAA XMMMUYECKOM
CBSA3M U TUMA KPUCTANTNYECKOM

peLeTKu

3.2

OKO01
OK 02
MnK...

PuU3UKo-XxMMmMyeckune
CcBOMCTBA
HeopraHMYecKmx
BeLlecTs

YcTaHaBAMBaTb
3aBMCUMOCTb GU3UKO-
XUMWUYECKUX CBOMCTB
HeopraHMYecKnx BeLecTs

1. Tect «OcobeHHOCTH
XMMMUYECKMX CBONCTB OKCUA,0B,
KMC/I0T, OCHOBAHWI, aMPOTEPHbIX
TMAPOKCUAOB N CONemn».




OK/NK

Mopaynb/Pa3aen/Tema

Pe3ynbtat 06yuyeHus

TUNbl OLLEHOYHbIX MEPONPUATUIA

OT CTPOEHMA aTOMOB U
MOJIEKY/I, @ TaKXKe TUNa
KpUCTananyeckom

peLleTKM

2. 3a4aHNA Ha cocTaBaeHune
YPaBHEHUN XMMUYECKUX PeaKL Ui
C Y4acTMeM MPOCTbIX MU CAOXKHbIX
HeopraHM4YecKMX BEeL,EeCTB:
OKCMAO0B METa//IOB, HEMETa/I0B
N amPOTEPHbIX INEMEHTOB;
HeopraHM4YecKnx KUCAoT,
OCHOBaHUM N aMbOTEPHbIX
rMAPOKCNA0B, HEOPraHUYECKNX
CONen, XapaKTepusyoLwmx ux
CBOWMCTBA M cnocobbl NofyYeHus.
3. MpaKTUKO-OpUEHTUPOBAHHbIE
TeopeTMyeckme 3a4aHunA Ha
CBOWMCTBA M NONy4YeHUEe
HeopraHMYecKMx BeL,ecTs

3.3

OKO01
OK 02
OK 04

NoeHTndnKaumua
HeopraHMYecKmx
BELLECTB

UccneposaTtb
Ka4yeCTBEHHble peaKunm
HeopraHMYeCcKnx BeLLecTs

1. NpaKTUKo-OpMeHTUPOBAHHbIE
3a[@aHMA NO COCTaBAEHUID
XMMUYECKUX PeaKLMM C ydacTmem
HeopraHMYeCcKnx BeLLECTB,
NCNoNb3yemblX ANA NX
naeHTUPUKaLmu.
2.1abopaTopHasn paborta:
“UpneHTMdPUKaumn
HeopraHu4yecknx sewecTs”

Paspen 4. CtpoeHue n
CBOMCTBA OPraHUYeCcKnxX
BeL,ecTs

UccnepoBaTtb cTpoeHue m
CBOMCTBA OPraHUYeCKUX
BeLLecTB

KoHTponbHasA paboTa
«CTpoeHue n cBoiiCcTBa
OpraHUYecKMX BeLL,ecTB»




Ne OK/NK | Mogynb/Pa3aen/Tema Pe3synbTtat 06yueHus Tunbl OLEHOYHbIX MeponpUATUA

4.1 |OKO01 Knaccudurauus, Knaccudpumuympoatb 1. 3apaHuUA Ha cocTaBneHne
MnkK... CTpoeHue u OpraHMYyecKue BeLLecTBa B|Ha3BaHMI OpraHUYeckmx

HOMEHKNaTypa COOTBETCTBUMU C UX CoeINHEH U NO TPUBUANbHOM

OpPraHUYecKnxX BELEeCTB |CTPOEHUEM WJIN MEXAYHaPOaHOM
CMCTEMATUUYECKOM HOMEHKNATYpE.
2. 3agaHnA Ha coCTaBNEeHUe
NONHbIX U COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHMYEeCKnX BeLLecTs
OTAE/bHbIX KNACCOB.
3. 3apaun Ha onpepeneHune
npocrenwen popmynbl
OpraHNYecKom MONEKY/bI, UCxoan
M3 3/1IeMeHTHOro coctasa (B %)

4,2 |OK01 CBouncTBa opraHMyeckux|YctaHaBAnBaThb 1. 3apaHuA Ha cocTaBneHume
OK02 coeANHEHNMN 3aBMCUMOCTb GU3UKO- YPaBHEHUN XMMUNYECKUX PEAKL NI
OK04 XMMMUYECKUX CBONCTB C y4acTUEeM OPraHUYecKmx
MnK... OpraHMYeCKNX BELLECTB OT |BELLEeCTB HA OCHOBAHMK UX

CTPOEHNA MONEKYN

COCTaBa U CTPOEHMUSA.
2. 3a4aHnNA Ha cocTaB/eHne
YPaBHEHUN XMMUYECKUX peakuui,
NN CTPUPYIOLLMX XMMUYECKUE
CBOMCTBA C Y4ETOM MEXaHM3MOB
NPOTEKaHUA AaHHbIX PeaKkunii n
reHeTU4ecKom cBa3un
OpraHMYecKMX BewecTB pasHbIxX
Knaccos.

3. PacyeTHble 3a4a4m no




Ne OK/NK | Mogynb/Pa3aen/Tema Pe3synbTtat 06yueHus Tunbl OLEHOYHbIX MeponpUATUA
YypaBHEHMAM peaKkLuil C ydacTuem
OpraHnYyecKmx BeLLecTs.
4. NabopaTtopHasn paboTa
“NMpeBpaLLeHna opraHMYecknx
BeLLEeCTB NPU HarpesaHun"
4.3 |OKO01 NoeHTndnKaumna UccnepgosaTtb 1.MpaKTUKo-OpMeHTUPOBAHHbIE
OK 02 OpraHUYecKux BelLecTB, |KavyecTBEHHbIe peakunun |3ag4aHunA Mo COCTaBAEHUIO
OK 04 UX 3HayYeHune n OpraHnyeckmx XMMWYECKUX PeaKLMM C ydacTnem
MK... npumeHeHue B 6bITOBOM | COEANHEHUIN OTAENbHbBIX |OPraHMYecKux BewecTs, B T.u.
M NPOV3BOACTBEHHOM Knaccos UCNONb3yeMblX AN1A NX
0EeATeNbHOCTU YesIoBEKa nAeHTUPUKaLUKM B BbITy U
NPOMbILLJIEHHOCTU.
2.1abopaTopHasn paborta:
“UpeHTndPUKaLMa opraHNYECKUX
coeMHEeHNI oTAeNbHbIX KnaccoB”
5 Paspen 5. XapakrtepusoBatb
KuHetnuyeckue n BANAHUE Pa3/INYHbIX
TepmoauMHamuyeckme |¢PpaKTopoB Ha paBHOBecue
3aKOHOMEpPHOCTU MU CKOPOCTb XMMUYECKUX
NnpoTeKaHusA peaKkuuu
XMMUYECKUX peaKkumi
5 |OKO01 CKOpOCTb XMMUYECKMX | XapaKTepunsosaTb MpaKTMKO-OpUeHTUPOBaAHHbIE
OK 02 peaKkunit. XuMu4eckoe |BAUAHME KOHLLEHTPALMKN |TeopeTMyecKme 3aaHunA Ha
MK... pasHoBecue pearvpyoLmnx BeLwecTs U [aHaan3 GaKTopos, BAMAIOLLMX Ha

TemMnepaTypbl HA CKOPOCTb
XMMUYECKUX peaKLmi
XapaKrepunsoBaTtb

N3MEHEHMNE CKOPOCTH
XMMMUYECKOW peaKkumn. MpakTuKo-
OPUEHTMPOBAHHbIE 3a4aHUA Ha




Ne OK/NK | Mogynb/Pa3aen/Tema Pe3synbTtat 06yueHus Tunbl OLEHOYHbIX MeponpUATUA
B/INAHNE U3MEHEeHMUA npumeHeHue npuHumna Jle-
KOHLUeHTpauuu sewecTs, |LaTenbe gna HaxoxaeHua
peakuumn cpeabl u Hanpas/aeHMA CMeLLLeHnA
TemnepaTypbl Ha paBHOBECUA XMMUNYECKON
CMeLLEeHNE XMMNYECKOrO |peaKkumnm n aHanns ¢paKkTopos,
paBHoOBecUsA BAUAIOLLNX HA CMeLLeHne
XMMUYECKOro paBHoOBecKuA
6 UccnepoBatb
MUCTUHHbIEPacTBOpbI C
Pasgen 6. PactBopbl
3aAaHHbIMU
XapaKTepucTukamm
6.1 |OKO1 MNoHATMe O pacTBOpax Pasnnyatb UCTUHHbIE 1. 3aga4m Ha NnpuUrotossieHne
OK 02 pacTsopbl pacTBOpPOB.
MK... 2. [PaKTUKO-OpUEHTMPOBAHHbIE
pacuyeTHble 3a4aHUA Ha
AUCnepcHble CUCTEMBI,
ncnonb3yemble B 6bITOBON U
NPON3BOACTBEHHOWN
0eATeNbHOCTM YenoBekKa
6.2 [OKO01 UccneposaHue ceoncTs |UccnepoBaTb pU3nKo- NabopaTopHan pabora
OK 04 pacTBOpOB XMMMUYECKME CBOMCTBA “MpurotoBneHmne pactesopos”
MK... UCTUHHbIX PAacCTBOPOB
Il NpodeccnoHanbHO-0PUEHTUPOBAHHOE CoAEpPKaHMe (coaeprKaHMe NPUKAAZHOro moayns)
7 Paspen?7. OueHuBaTtb nocneacTsma |3awmra Keica (c yuetom

Xumua B 6biTy M
NPOU3BOACTBEHHOM’
BeATeNbHOCTU

6biITOBOU U
NPou3BOACTBEHHOM’
[eATeNIbHOCTU YenoBeKa C

6yaywen npodpeccnoHanbHOMN
DeATeNbHOCTH)




Ne OK/NK | Mogynb/Pa3aen/Tema Pe3synbTtat 06yueHus Tunbl OLEHOYHbIX MeponpUATUA
yesioBeKa No3nuUMii 3KOI0rMYecKom
6e3onacHocTH
OKO01 Xvmusa B 6bITy 1 OueHuBaTb nocneactsna |Kenc (c yuetom byayuiei
OK02 NPoOn3BOACTBEHHOM 6bITOBOM M npodeccMoHanbHom
OK 04 LEATENbHOCTM YesI0BEKA | MPOM3BOACTBEHHOM OeATeNbHOCTH)
OK 07 LEeATeNbHOCTM YeloBEKA C |BO3MOMXKHbIe TEMbl KENCOB:
MK ... no3nuuii akonornveckon |[1. MotenneHne KAMmaTta m

6e3onacHoCcTU

BbICBODOXKAEHME ra30BbIX
rmapaToB CO AHa OKeaHa.

2. byayuwme maTtepuansl Ana aBua-
, MaWKWHO- M NPUBOPOCTPOEHMUS.

3. HoBble maTepuanbl gna
CO/IHEeYHbIX baTapein.

4. lekapcTBa Ha ocHOBe
pacTUTeNbHbIX NPenapaTos




5. ATAIITAIIUA PABOYEN IMPOI'PAMMBI TP OB YYEHUU UHBAJINI0OB
nJiml C OrPAHMYEHHBIMUA BO3MOXHOCTAMMU 310POBbS

AnanTarus pabodeit mporpaMmbl yaeOHo#H muctumumnHbl bJ[.07 Xumus mpoBoauTCS MpH
peanu3alny  aJanTHBHOW 00Opa30BaTeNbHOM MpPOTpaMMbl — TPOrpaMMbl  MTOATOTOBKH
CIELMATMCTOB CPEIHEro 3BeHa 1o cnenunanbHocTu 38.02.08 ToproBoe eiio B 1ENIX 00€CTICUeHU S
npaBa HHBAJIUAOB U JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0pPOBbSl Ha IMOJydeHUE
npo(ecCUOHANBHOTO  00pa30BaHUsA, CO3AaHUS HEOOXOJUMBIX Uil MOJY4EeHUS CPETHEro
npodecCHOHaTBPHOTO  00pa3oBaHUsI  yCIOBUM, a TakKe OOECHmeyYeHUs]  JOCTHIKCHUS
oOyJalIMMHCs HMHBATUIAMH M JIHIAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 30POBBS
pe3ynbTaToB (GOPMHUPOBAHUS MTPAKTUYECKOTO OMBITA.

Obopyoosanue yueoH020 KabuHema Xumuu 0713 00y4UaouuUxca ¢ paiuYHblMUu 6UOAMU
02panuyenus 300p06bsa

OcHamenue kaOuHeTa XWMHM JIOJDKHO OTBEYaTb OCOOBIM  00pa3oBaTENbHBIM
NOTPEOHOCTAM O0YJaIOIIMXCSl MHBAIM/IOB U JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI.
Kabuner momkeH OBITh OCHAIlGHBI OOOPYIOBAaHHEM U YUYEOHBIMU MECTaMHU C TEXHUYECKUMH
cpeAcTBaMU OOy4eHUS ISl OOYJaIONMXCsl € pa3IMYHBIMU BUAaMHU OTPAaHUYCHUH 3710POBBSL.

Kabuner, B koTopom 00y4aroTcs JMIla ¢ HapyIIeHUEM CIIyXa JIOJDKEH ObITh 000pYIOBaH
PaaUOKIACCOM, KOMIIBIOTEPHOM TEXHUKOM, ayqUOTEXHUKOM, BUJIECOTEXHUKOH, 3JIEKTPOHHOU
JIOCKOM, MYIIbTUMEIUMHON CUCTEMOI.

Hns  cnaboBumsinmx oOydaroumxcs B KaOMHETE TMPEeIycMaTpUBAIOTCS TPOCMOTP
yIaeHHBIX OOBEKTOB TMpPU TOMOIM BHACOYBEIMYUTENCH M YOAIEHHOTO MPOCMOTPA.
Hcnons3oBanne bpaliieBCKOW KOMIBIOTEPHOW TEXHHMKH, DJIEKTPOHHBIX JIyI, IIPOIrpPaMM
HEBHU3YyaJIbHOTO JOCTyna K HMHQOpMAaluu, TEXHUYECKHX CPEICTB IpUeMa-Iiepenadynd y4eOHO
uH(opMaIuu B TOCTYHBIX (OpMaXx.

Jnst oOyyaronmxcsi ¢ HapyllleHHEM OIOPHO-IBUTaTEIbHOIO ammapaTa KaOMHET JOJKEH
ObITH 000PYIOBAH MEPEIBHKHBIMU PETYITUPYEMBIMH MTAPTaMH C ICTOYHUKOM MUTAHHUSL.

BeimeykazanHOe OCHaIlleHHE YCTaHABIUBAETCA B KaOWHETe MPU HATMYUH OOYJarOIIXCS
0 aJanTHPOBAHHOW 00pa3oBaTENbHON MpOrpaMMe C Y4EeTOM HMEIOLIErocs TUIla HapyIeHUM
37I0POBBS y O0YUaIOIIETOCH.

Opzanuzayua npaKmuku o00y4UaIOWUXCA UHEANUO08 U JUY C OPAHUYEHHLIMU
603MONHCHOCHAMU 300P08bA

®opMa mpoBeacHUA Y4eOHOW W TPOU3BOACTBEHHOM MPAKTUKU YCTaHABIMBAETCS C
Y4€TOM OCOOCHHOCTEH TICUXO(U3NYECKOTO DPAa3BUTHS, HHAWBUAYAIbHBIX BO3MOXHOCTEH U
COCTOSIHMSL 3[I0OpOBbSl OOyJaroIMXCsi MHBAJIUJOB W JIMI C OTPAHMYEHHBIMU BO3MOXKHOCTSMH
3I0pOBBSI.

IIpu onpeneneHUN MeCT MPOXOXKJIEHUS MPAKTUKU JJIs JAHHOM KaTeropuy oOydarolmxcs
HEOOXO/IMMO YUYUTHIBATh PEKOMEHJAIMU, JaHHBIE [0 pe3yiabTaTaM MEeIUKO-COIUaIbHOM
SKCHEPTU3Bl, COJepKallelics B WMHAMBUIYAIbHONH mIporpamMme peaOuIUTallMd WHBAIU/A,
OTHOCUTEIBHO PEKOMEHJOBAaHHBIX YCIOBHUI U BUJOB TPYAA.

[lpy HeoOXomUMOCTH AN TPOXOXKICHUS MPAKTUKH HHBAIMAAMH  CO3JAIOTCS
CrenuanbHble pabounMe MecTa C Y4eTOM HapyIleHHBIX (QYHKIHS W OTpaHUYEeHHN UX
JKU3HEACITEIbHOCTH B COOTBETCTBUU C TPEOOBAHUSMH, YTBEPKIECHHBIMH  MPHUKA30M
Munucrtepcra tpyna Poccun ot 19.11.2013 1. Ne 685H.

Hugpopmayuonnoe u memoouueckoe obecneyenue 00yuaOuuxcs

Joctyn k MHpOpMAlMOHHBIM U OHOIMOTpadUueckuM pecypcam, yKkazaHHBIM B 1. 3.2.
paboueii mporpamMmbl, 10JKEH ObITh MpeacTaBiieH B GopMax, alaniTHPOBAHHBIX K OTPAHUYEHUSIM
3I0OPOBBSI OOYUYAIOIIMXCS WHBATUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI:

Jlnst aun ¢ HapyImeHUs MU 3peHust (He MEHEe OJTHOTO BUJA):

- B Ie4aTHOM (opMe yBEIUUEHHBIM IPU(PTOM;

- B (hopMe DIIEKTPOHHOTO JJOKyMEHTA;

- B opme aynuodaiina;




- B mevaTtHou opMe Ha si3bike bpaiis.

Jlist mu1 ¢ HapyIeHUsAMH CiIyXa:

- B I€YaTHOM (opme;

- B opMe 3JIEKTPOHHOTO JIOKYMEHTA.

Jliist mun ¢ HapyIIeHUsIME OTMIOPHO-/IBUTATEIbHOIO arnapara (He MeHee OJTHOTO BUA):

- B TI€YaTHOH opme;

- B opMe 3JIEKTPOHHOTO JIOKyMEHTA;

- B oopme ayauodaiina.

Jlnst Ui ¢ HEPBHO-TICUXWYECKUMH HapYIIEHUSIMU (pPacCTPOCTBO ayTHYECKOTO CIEKTpa,
HapylIeHUe TICUXUYECKOro pa3BUTHUsA) (HE MEHEee OJIHOIO BUJIA):

- MCIIOJIB30BAHME TEKCTA C MIUIIOCTPALUSIMU;

- MyJIbTUMEIUNHbBIE MaTepUAIIbI.

Bo BpeMms caMoCTOATENbHOH MOATOTOBKM OOy4arolmecs HWHBAIUIBl M JHUIA C
OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 37I0POBbSl JIOJDKHBI OBITH OOECIIEYEeHBI IOCTYIIOM K CETH
HurepHer.

Dopmbl U MemoOvl KORMPONA U OYEHKU PE3YIbIMAMOE 00yUeHUs

[lpumensiemMble mpu peanuzanuu paboueil mporpaMmsbl yuebHoil mucturmianasl BJ[.07
Xumus QopMbl U METOABI KOHTPOJS MPOBOJATCS C YYETOM OTpaHUYEHHUS 370POBbS
00yJaroImXcs.

[lenpl0 TEKyIIETO KOHTPOJS SBJSETCA CBOEBPEMEHHOE BBISBICHUE 3aTPyAHEHUN U
OTCTaBaHUs OOYYaOLErocss € OrPAaHMYEHHBIMH BO3MOXKHOCTSIMHM 3/I0pOBbSI U BHECEHHUE
KOPPEKTUBOB B YUEOHYIO J1€STEIBHOCTb.

dopMa NPOMEKYTOUHOM AaTTECTALMHU YCTAHABIMBAECTCA C YYETOM HWHJIMBUIYAJIbHBIX
ncuxou3nueckux ocoOeHHOCTeH O0O0ydJaroUmXCsi WHBAIUIOB M JIMI C OIPaHUYEHHBIMHU
BO3MOXHOCTSIMH 3]I0pOBbsl (YCTHO, NMCBMEHHO Ha Oymare, MHCbMEHHO Ha KOMIIBIOTEpE, B
dopMe TeCTUPOBAHMS U T.I1.).

ITpn mpoBeaeHUHN MPOMEXYTOUHOM aTTeCTallMu 00ydaroleMycsl IPeJOCTaBIIIeTCs BpeMs
Ha TOJTOTOBKY K OTBETYy, YBEJIMYEHHOE He Oojiee 4eM B TpU pa3a YCTAaHOBJIIEHHOIO [UIs
MOATOTOBKH K OTBETY 00yJaroIMMCsl, HE UMEIOIMM OTPaHUYEHUN B COCTOSHUU 3/10POBbSL.



7. JUCT BHECEHHBIX U3M EHEHUI

JlonoiHe HUSI M U3MEHEHUSA B padoyeil mporpamme

3a / yueOHbI roj

B pabouyro nporpammyb/1.07 Xumus

o crnenuansaocty 38.02.08 Toprosoe neino

BHOCATCH CIACAYIOIME OOIMOJIHCHUA U U3BMCHCHU !
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JlononHeHus 1 u3MeHEeHUs BHec(J1a) f Oranecsn W.B.

(momucs) N.0. ®amumst
PabGouass mporpamMma mepecMOTpeHa M OJ00OpeHa Ha 3aceJaHUu TPEIMETHOW (I[MKIOBOM)
KOMHMCCUH T'YMaHUTAPHBIX U €CTECTBEHHOHAYYHBIX IUCIIUILINH

« » 20 I.

[Ipeacenarens mpeaMeTHOM

(LM KIOBOI) KOMUCCUU AM.Kupxxunoa
(momuce) N.0. Gamunmst




