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1. IlacnopT npuMepHoii padoyeii NporpaMMbl JMCHUIITHHbI

1.1. O6aacTh NpUMeHEeHHs] IPUMEPHOI TPOrpaMMBbI

PaGouas mporpaMMa AMCHUILIIUHBI SBISETCS YaCThIO MPUMEPHON aJalTUPOBAHHON 00pa3oBa-
TEIBHON MPOTPAMMBI (HaumenoBaHUEe 00PA30BAMENLHOU OP2AHU3AYUL) TIO
npodeccun cpeaHero npodeccruoHanbHoro oopazosanus 09.01.03 Macrep mo o6pabdotke nudpoBoit
uHbOpMAIIMK JIJISl HHBAJIUIOB U JIMII C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH C HApYyIICHUSIMHU OIIOPHO —
JIBUTATEIHLHOTO aIlapaTa.

1.2. MecTo AcuMILUIMHBI B CTPYKTYpe NPHUMEPHOil aJanTHPOBAHHOI 00pa3oBaTe/IbHOI Npo-
rpamMMbl: JUCIUILIMHA BXOAUT B 00111€00pa30BaTeIbHbIA UK

1.3. He.]'ll/l H 3aJa94 U CHMIIIMHbI, TpeﬁoBaHl’lﬂ K pe3yjgbTaTaM 0CBOCHUA NUCHUIIIUHBI

[enn n3ydeHus: TUCHMUIUINHBIL:
— (opmupoBaHue y 0Oy4arOMIMXCd YMEHHS OIEHWBATh 3HAYUMOCTh XUMHYECKOTO 3HAHUS ISt
Ka)XJI0TO YEJIOBEKA;

—  (dopmupoBanue y 00ydarommuxcs MEJIOCTHOTO MPEICTABICHHUSI O MAPE U POJIM XUMHH B CO-
3/laHUU COBPEMEHHOM e€CTECTBEHHO-HAyYHOUW KapTHUHBI MHUpA; YMEHUSI OOBACHATh OOBEKTHI U
MIPOLIECCHI OKPYKAIOIIEH JNEUCTBUTENBHOCTH: NIPUPOHOM, COUUAIBHOM, KyJIbTYPHOU, TEXHU-
YecKou Cp€abl, — UCIIOJB3YA IJId 3TOTO0 XUMHUYCCKHUEC 3HAHU A,

— pa3BUTHE y OOyUYarOIINXCSd YMEHHUI pa3audarh (akThl U OICHKH, CPAaBHUBATH OIICHOUYHBIE BhI-
BO/Ibl, BUJIETh MX CBSI3b C KPUTEPUSMU OLICHOK U CBSI3b KPUTEPHUEB C ONPEAETICHHON CUCTEMOM
LIEHHOCTEH, (OPMYITHPOBATh M1 00OCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

— TpuoOpeTeHrne 00yJaIOIUMHUCS OTBITa Pa3HOOOPa3HOW ACATEIHHOCTH, MO3HAHUS U CAMOTIO-
3HAHMS, KJIIOUYEBBIX HABBIKOB, MMEIOLIUX YHMBEPCAJIbHOE 3HAUYEHHE Uil Pa3IUYHbIX BHUJIOB
NESITETPHOCTH (HABBIKOB pEIIeHUs MpoOJieM, MPUHATHUS PEIICHUH, TIONCKa, aHalu3a u o0pa-
00TkM HMH(pOpMALMK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUM, COTPYIHUYECTBA,
0€30MacHOro OOpaIlEeHus C BEIIeCTBAMU B TIOBCETHEBHOM KU3HU).

B pe3ynbpTaTe oCBOCHUS AUCITUIUIMHBI OO YJAFOIIUICS JOJDKEH YMETh.

— Ha3bIBaTh U3YYCHHBIE BEILIECTBA [0 TPUBHAIBHON WIJIM MEXIYHAPOIHOM HOMEHKIIATYPE;

— ONpEJENATh BAJICHTHOCTh M CTEMEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XMMHUYECKOM
CBSI3M B COCIMHEHUSX, 3aps]l HOHA, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, TUM KPUCTAILIN-
YECKOM PEIEeTKU, XapaKTep CpeAbl B BOJHBIX PACTBOPaX, OKUCIUTEIb U BOCCTAHOBUTEIb,
HaIpaBJIeHUE CMEIICHUS PAaBHOBECHSI O] BIUSHUEM Pa3Iu4HBIX (PAKTOPOB, U30MEPHI U TO-
MOJIOTH, TIPUHAJICKHOCTh BEIIECTB K Pa3HbIM KjacCcaM HEOPraHWYECKUX U OpPraHuYeCKuX
COCIMHEHMH; XapaKTep B3aMMHOIO BJIMSHUS aTOMOB B MOJIEKYJIAaX, TUIIBI PEaKUUi B HEOP-
FaHUYECKON U OPraHMYEeCKON XUMHUM;

— XapaKTepU30BaTh OCHOBHBIE DJIEMEHTHI 110 UX MOJ0XeHUI0 B [lepuonnueckon cucreme [I.1.
MengeneeBa; oOmMe XMMHYECKHE CBOMCTBAa METAIJIOB, HEMETAJIOB, OCHOBHBIX KJIAaCCOB
HEOPraHUYECKUX M OPraHUYECKUX COCIMHEHUN; CTPOCHHME U CBOMCTBA OPraHUYECKHUX CO-
eIUHEeHU! (YrlieBOJOpPOJIOB, CIHUPTOB, (PEHOJOB, abJETHIOB, KETOHOB, KapOOHOBBIX KHC-
JIOT, aMUHOB, aMHUHOKHCJIOT U YIJIEBOJOB);

— OOBSCHATH 3aBHCHUMOCThH CBOMCTB XMMHUYECKOTO dIIEMEHTa U 00pa30BaHHBIX UM BELIECTB OT
noJsioxkenus B Ilepuonnueckont cucreme [[.UM. MenaeneeBa; 3aBUICUMOCTb CBOWCTB HEOpra-
HUYECKUX BEIECTB OT X COCTaBa U cTpoeHus. [Ipupoay xuMudeckoit cBsizu (MOHHOM KOBa-
JIEHTHOM, METAJUIMYECKON U BOJIOPOIHOM), 3aBUCUMOCTh CKOPOCTH XUMHYECKOU peaKkIuu OT



pa3nuyHbIX (HAKTOPOB, M MOJIOKEHHE XMMHUYECKOT'O PAaBHOBECHS OT PAa3IUYHBIX (PaKTOPOB,
PEaKIMOHHOMN CIIOCOOHOCTH OPraHNYECKUX COCTMHEHUN OT CTPOEHUS UX MOJICKYI;

BBIMNOJIHATh XUMUYECKHN 3KCIIEPUMEHT O PACIIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OPraHUYEeCKUX COCIUHEHUN; MOJYYCHUIO KOHKPETHBIX BEIIECTB, OTHOCSILIUXCA K HU3Yy4CH-
HBIM KJIaccaM COEIUHCHHM;

MPOBOJIUTH PACUETHI TI0 XUMUYECKUM (POpPMYJIaM M YPAaBHEHHSIM PEAKIIN;

— OCYIIECTBJISITh CAMOCTOSITENILHBIN MOMCK XUMUYECKOW MH(POPMAIIH C UCIIOIb30BAHUEM Da3-
JUYHBIX UCTOYHUKOB (Hay4yHO-TIOMYJISPHBIX M3/IaHUN, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecyp-
coB lHTepHeTa);

HCII0JIb30BAaTh KOMIIbIOTEPHBIE TEXHOJIOTUU JUI1 00paOOTKH U Mepeiayl XUMUYecKoi nHpop-
Malliu U €€ MPe/ICTaBICHMs B pa3IMYHbIX opmax;

CBSI3BIBATh M3YYCHHBIN MaTepHall CO CBOCH MPOoeCcCHOHATBHOM JIeITeIbHOCTRIO;

— peuiaTth pacyeTHbIE 3a/1a4M 110 XUMHUYECKUM (opMyJiaM U ypaBHEHUSIM;

— HCIIOJIB30BAaThb HpI/IO6peT€HHI)I€ 3HAaHUA U YMCHUS B HpaKTHHGCKOﬁ JCATCIIBHOCTHU U IIOBCC-
HHGBHOﬁ KU3HU: JIsI TIOHUMAaHUA rJ100aJIbHBIX HpO6J’I€M, CTOAIIHNX MEPECI YCITOBEYECCTBOM!
OKOJIOTHYCCKHX, SHEPreTUUCCKUX W CBIPBEBLIX; IJIA 00BSACHEHUS XUMHYECKAX HBJ’IeHI/II\/'I,
MIPOUCXOIAIINX B MPHUPOJE, OBITY U Ha IMPOU3BOJICTBE; OINpPEAETICHHsS] BO3MOKHOCTU MPOTe-
KaHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3IMYHBIX YCIIOBHAX W OLUCHKH HX HOCHG)ICTBHﬁ; -
OKOJIOTMYCCKH T'PaMOTHOI'O IIOBCACHUSA B OKPY)KaIOHleI\/’I Cpeac; OLUCHKU BIUAHUA XUMHYC-
CKOTO 3arpsi3HCHUsI OKpYXArolled Cpelbl Ha OpraHW3M YelIOBeKa M JPyrue >KUBbIe Oe3-
OTIaCHOM pabOTHI C BEIIECTBAMU B JIA0OPATOPHH, OBITY M HA MTPOU3BOJICTBE; PACIIO3HABAHUS
Y WICHTH(PHUKAINY BAKHEHIIINX BEIIECTB U MaTEPHUAIIOB;

B pe3ynbpTaTe ocBOCHUS AUCIUIUTMHBI OOYJAIOIIMIACS JOJDKEH 3HATh:

— Ba)XHEHUIIIME XUMUYECKHUE MTOHATHS: BEIIECTBO, XUMUUYECKUI 3JIEMEHT, aTOM, MOJIEKYJla, Macca
aTOMOB M MOJIEKYJI, HOH, paJuKall, alIOTPOIUs, HYKIHABl U W30TOIBI, aTOMHBIE S-, P-, O-
opOuTamu, XUMHUYECKasi CBS3b, AJICKTPOOTPHIATEIBHOCTh, BAJICHTHOCTh, CTEIICHh OKHCJIC-
HUS, THOpHUaM3aIus opOuTaiel, MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, MOJIb, MOJISIpHAS
Macca, MOJISIPHBIN 00beM ra3000pa3HbIX BEIECTB, BEIIECTBA MOJEKYISIPHOTO U HEMOJIEKY-
JIAPHOTO CTPOEHHUS, KOMIUIEKCHBIE COCIMHEHUS, NUCIIEPCHBIE CUCTEMbI, HICTUHHBIE PACcTBO-
PBbl, BIEKTPOJIUTHYECKAsT TUCCOIMALIMS, KUCIOTHO-OCHOBHBIE PEaKIIMM B BOJAHBIX pacTBOpax,
TUJPOJIU3, OKUCICHUE M BOCCTAHOBJICHHE, DJIEKTPOJIM3, CKOPOCTh XMMUUYECKON pEakiiud,
MEXaHU3M PEaKIIMM, KaTajau3, TCIUIOBOH 3((eKT peakiuu, SHTaJIbIUA, TeIioTa 00pa3oBa-
HUSI, SHTPONMS, XUMHYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHS, YIJIEPOJHBINA CKEJET,
(yHKIIMOHATBHAS TPYIINA, TOMOJIOTHS, CTPYKTYpHAasi U MPOCTPAaHCTBEHHAs M30MEpHUs, WH-
JTYKTUBHBIA U Me30MepHBIi 3(h(eKThl, dmeKkTpodui, Hykiaeoduna, OCHOBHbIC TUIIBI PEaKIIHil B
HEOPraHUYECKON U OPraHUYECKON XUMHUH;

— OCHOBHBIE 3aKOHBI XMMHUHU: 3aKOH COXPAHEHUs MACChl BELIECTB, 3aKOH IOCTOSIHCTBA COCTaBa
Bemects, [lepuoanueckuii 3akon J[.M. Menaeneesa, 3akoH ['ecca, 3akoH ABorajpo;

— KJIaccU(UKAIMIO K HOMEHKJIATYPY HEOPraHUYECKUX U OPTaHMYECKUX COSTMHECHUN;

— OCHOBHBIE TEOPUU XUMUU; CTPOEHUS aTOMA, XUMUYECKOU CBSA3H, DJIEKTPOJIUTHUECKOU TUCCO-
LHAlMHU, COJIEW KHUCIOT U OCHOBAHUM, CTPOEHHUSI OPraHUYECKUX U HEOPraHUYECKUX COEIU-
HEHUH (BKJIIOYAs CTEPEOXUMHUIO), XUMHUECKYI0 KHHETUKY i XUMHUYECKYIO0 TEPMOIUHAMUKY;



— BaKHEWIIIME BEIECTBA W MaTEpHaNIbl: BAXKHEWILIME METAUIbl U CIUIaBbl; CEpHas, COJsSHAasi,
a30THas U YKCYCHasl KHCIIOTBI; OJarOpOIHBIC Ta3bl, BOJIOPO, KUCIOPO/I, TAIIOTEHBI, MIEI0Y-
HbIC METAJUIbI; OCHOBHBIC, KUCIOTHBIC M aM(DOTEPHBIC OKCHIBI U THIPOKCUIBI, MET0YH, yT-
JIEKUCJIBI M YrapHbIA ra3bl, CEPHUCTBIN ra3, aMMHAK, BOJA, NIPUPOJIHBIN ra3, METaH, 3TaH,
STHJICH, alleTHJICH, XJIOPU HATpHs, KapOOHAT U TUAPOKapOOHAT HATpHs, KapOoHAT U (oc-
¢daT xanpiys, OEH30J1, METAHOJ U ATAHOJ, CIOXKHBIC d(DUPHI, )KUPBI, MbLJIA, MOHOCAXAPH/IBI
(rmroko3a), nucaxapujibl (caxaposa), noimcaxapuibl (Kpaxmal W IeJUTI0NI03a), aHWIIHH,
AMUHOKHCIIOTBI, OCJIKH, NCKYCCTBEHHBIC M CUHTETUYECKHUE BOJIOKHA, KaydyKH, TJIaCTMACChl;
BIIUSTHUE XUMUYECKHUX BEIIECTB HA OPTaHU3MBlI;

Oe3omacHoe oOpalieHre C TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH U JIA0OPATOPHBIM 000pY-
JTIOBAaHUEM;

IIPUTOTOBJICHUA PAaCTBOPOB SaI[aHHOfI KOHLOCHTpPAIWUH B 6BITy 1 Ha MPOU3BOACTBE;

KPUTHYECKOW OIEHKU JOCTOBEPHOCTH XMMHUYECKON MH(pOpMAaIuH, MOCTYNAOUIEH U3 pa3HbIX
HCTOYHUKOB;

pOJ'IB XUMHHU B €CTCCTBO3HAHUU, €€ CBA3b C )IpyrI/IMI/I CCTCCTBCHHbBIMUH HayKaMI/I, 3HAYCHUC B
YKU3HU COBPEMEHHOTO OOIIECTBA;

MIPUPOIHBIE UICTOYHUKH YTIIEBOJAOPOJIOB U CIOCOOBI UX MEPEepadboOTKH;
OcBoeHne cojepxKaHus y4eOHOW AMCIUIUIMHBI «XUMHS» O0ECIeUrBaeT JOCTHKEHHUE CTY-
JIEHTAMU CJIEAYIONIUX Pe3yabTaTOB:

JMYHOCTHBIX:

- YyBCTBO TOPJIOCTH ¥ YBXEHUS K HUCTOPHUU U JOCTHIKEHUSM OTCUECTBECHHOW XUMHYECKOU
HayK{; XUMHYECKH TPaMOTHOE TOBEACHHE B MPO(ECCHOHATBLHOM JEATEIBHOCTH U B OBITY MpH
o0palleHny ¢ XUMHUYECKUMH BEIIECTBAMH, MaTepraiaMu U IIPOIIECCaMH;

- TOTOBHOCTh K TPOJIOJDKCHHUIO OOpa30BaHUs W TOBBINICHUS KBaIM(HUKAIMA B M30paHHOU
npodeccur U 0ObEKTHBHOE OCO3HAHKE POJIM XUMUYCCKUX KOMITCTCHIIHA;

- YMEHHUE MCIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XMMHUYECKON HAYKU U XUMHUYECKHX TEX-
HOJIOTHH JJIs TIOBBIIIIEHUSI COOCTBEHHOTO MHTEIJICKTYaJIbHOTO Pa3BUTHS,

-c(OpPMHPOBAHHOCTh UX MOTUBAIIMH K OOYYCHUIO U IIeJICHAIIPABICHHON MO3HABATEILHOM Je-
SATEJILHOCTH,

- TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIIUXCS K CAMOPA3BUTHIO U IMYHOCTHOMY CaMOOTIpeie-
JIEHUIO;

MeTanpeaMeTHbIX:

- OCBOCHHBIE OOYUYaIOUIUMUCS MEXKIPEIMETHbIC MOHITHS U YHUBEpCAJIbHbIE y4eOHbIE NeHi-
CTBUS (perynsaTUBHBIC, IO3HABATEIbHbIC, KOMMYHUKATUBHBIE), CIOCOOHOCTh UX HCIIOJb30BAHUS
B IMO3HABATEIBLHOM M COIMATILHOM MPAKTHKE,

- CaMOCTOSITENILHOCTD B TNIAHUPOBAHUU U OCYIIECTBICHUU y4eOHOM AeSITENbHOCTH U OpPraHu-
3a1MK y4eOHOTO COTPYTHUYECTBA C MENaroraM U CBEPCTHUKAMH, CIIOCOOHOCTH K TMOCTPOEHHIO
WHIUBUAYyaIbHON 00pa30BaTeNbHOM TPACKTOPHH,

- BJIaJIeHUE HaBBIKAMH YyueOHO-HMCCIIEI0BATENbCKOM, MPOEKTHON M COIMAIbHON JeaTelbHO-
CTH,

npeIMeTHBIX:

- OCBOCHHBIE OOYUAIOIIMMUCS B XOJ€ M3Y4eHHUs y4eOHOro mpeaMeTa yMeHus, crenuduue-
CKUe Ui JaHHOW MpeIMEeTHOW 00IacTH, BHJBI IESATEIBHOCTH 10 MOJyYSeHHI0 HOBOTO 3HAHMS B
pamMkax y4eOHOTO MpeaMeTa, ero MpeoOpa3oBaHHI0O M TPUMEHEHHIO B Yy4eOHBIX, ydeOHO-
MIPOEKTHBIX U COLMATBHO-TIPOCKTHBIX CUTYAIUSX,



- (hopMupOBaHUE HAYYHOTO TUIIA MBIIUICHUS, BIaJICHHE HAYYHOW TEPMUHOJIOTHEH, KIIIOUe-
BBIMU TIOHATUSIMH, METOJJAMH U NIPHEMAMH;

- HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMM, AETHbMH MIIQ/ILIETO BO3pacTa, B3pOCIbIMHU B 00-
pa3oBaTebHOM, OOIIECTBEHHO IMOJIE3HOH, y4eOHO-HCCIe0BATENbCKOM, MPOEKTHOH M JIPYrux
BHJIAX JCSITCILHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCJIE€ CaMOOOpa30BaHUIO, HA MPOTSHKE-
HUM BCEU >KHM3HM; CO3HATEIBHOE OTHOIICHHE K HEMpPEphIBHOMY OOPa30BAaHUIO KaK YCIOBHIO
YCHENIHOM mpoecCHOHaIbHON U 00IIECTBEHHOM JIeATETbHOCTH;

- OepeXHOe, OTBETCTBEHHOE UM KOMIIETEHTHOE OTHOIIECHHE K (PM3MUECKOMY M TICHXOJIOTHYE-
CKOMY 3/IOpPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIIOJIeH, YMEHHE OKa3bIBaTh INEPBYIO TIO-
MOIIIb;

-C()OPMUPOBAHHOCTH 3KOJOTHYESCKOTO MBIIUICHUS, TOHUMAHUS BIUSHUS XUMHYECKUXIIPO-
[IECCOB HAa COCTOSHHE TPHPOTHOW M COIMAIBHON Cpeabl; NMPHOOPETEHHE OIbITa HKOJIOTO-
HaIIpaBJICHHOM JEATEIBHOCTH.

1.4. PexoMeHyeMoe KOJIHYECTBO YaCOB HA OCBOEHHE NMPOrPaMMbI U CHUIIUHBI
MaxkcumanbHON yueOHOH Harpy3ku oOydatomerocs 171 yacos, B TOM uucie:

00s3aTenbHOM ayIuTOpHOI yueOHOM Harpy3ku oOydaromierocs 114 gacos;
KOHCYJIBTAIINH JIJIsI 00YJIarOITUXCst 4acoB;

CaMOCTOSITEIFHON Pab0ThI 00yJaromerocst 57 4acos.



2. IIpumepHasi CTPYKTYpa U IPUMePHOe CO/iepKaHue JUCIUIIIHHbI

2.1. IlpumepHbIii 00beM TUCHUIIHHBI U BBl Y4eOHBIX 3aHATHI

N Oovem ua-
Buj y4eOHbIX 3aHATHI
cos
MakcuMasibHasi yueOHasi Harpy3Ka (Bcero) 171
O0si3aTebHAS ayIUTOPHAS yueOHas Harpys3ka® (Bcero) 114
B TOM 4YHCIIE:
YPOKH, JICKITUN 99
1ab0paTOPHBIE 3aHITHS
NPAKTHYECKHE 3aHATHS, CEMUHAPDI 15
KoncyabTanuu 1isi 00y4aromuxcst
CamocrosiTesibHas padoTa o0yuarouierocs (Bcero) o7
Huddepen-
Dopma npomescymounoil ammecmauu no OUCUUNIUNE LIUPOBaH-
HBIW 3a4eT

! HaumenoBanus BUI0B y‘I€6HI)IX 3aHATHI YKa3bIBAIOTCA B COOTBETCTBUU C y‘le6HI)IM IIJIAHOM.




2.2. llpuMepHBIH TeMAaTHYECKHH IVIaH ¥ IPUMePHOe Co/iepKaHue JMCIUIITHHbI

HaumenoBanue pa3aeiioB u
TEM

Conep:xxanue y4eOHOro MaTepuaJa, jadoparopubie padoThl U NPAKTHYECKHE
3aHATHS, CAMOCTOSATE/IbLHAs padoTa 00yuaoumxces, KypcoBasi padora (IpoeKr)
(ecau npedycmompenvt)

O0nLeMm
4acoB

Yposennb
OCBOEHUS

2

Paznea 1.

Opram/lqecxaﬂ XuMusda
(I'kype)

Tema 1.1.

[Ipenmer opraHMYECKON XUMHH.
Teopust cTpoeHUsT OpraHUYECKUX
COEeIUHEHUN

Conep:xxanue yueOHOro Marepuaja
[IpenMeTt opraHU4eCKON XUMUU.

Teopust ctpoeHust opraHudeckux coenqunenuii A.M. bytneposa.

Knaccudukarus opraHudeckux COeTUHEHNN U PEaKIui.

OCHOBBI HOMEHKJIATYPhI OPTAaHUYECKUX BEIICCTB.

THuIbI XUMHUYECKHUX CBSI3€H B OPraHMUECKHX COSAMHEHHSIX U CIIOCOOBI UX pa3phIBa.

CamocTosiTeIbHasi padoTa o0yuawmmxcs. Pemenne 3amau: Onpenenenue Kiacca
BEIIECTBA M0 CTPYKTYPHOH, a TAK)KE OIpeIeIeHUe MAaCCOBOM JIOJM 3JIEMEHTa B Opra-
HUYECKUX COCTMHCHUSX, U ompeaesieHre (GopMyInbl IO pe3yJbTaTaM aHalu3a.

1.2. [IpenenbHbIE YrIIEBOIOPOIbI

Conepxanue yueOHOro Marepuasia
['oMonoruueckuit psiz anKaHoB.

XUMHAYECKHAE CBOMCTBA AJIKAHOB.
[Ipumenenue u cnocoObl MOTYyYEHHS AIKaHOB.
[uknoankaHsl.

JlabopaTopHnas pa6ora. Texuuka OezonacHoctu. [lomydyeHue meraHa u uzyueHue
€ro CBOICTB: rOpeHHe, OTHOIIEHHE K OpOMHOI BOJE M PacTBOPYy NEpMaHraHaTa Ka-
nusi. OGHapy)XKeHHe COCTaBa XJIOPIPON3BOIHBIX ATKAHOB.

CamocrosTesabHast padora o0yyarommxcs. Pemenue 3a1a4: 1o ypaBHEHUSIM XH-
MUYECKUX PEAKIUH.

1.3. DTWIEHOBBIE U QUEHOBEIE
YTIEBOIOPOIBI

Conepxxanue y4eOHOro Marepuasa
l'oMonoruueckuit psizt alnKkeHoB.




XUMHYECKHE CBOMCTBA aJIKCHOB.

[Ipumenenne u ciocoObl MOTYYCHHSI ATKEHOB.

AnKaaueHsl.

OCHOBHBIC IIOHATHUSA XUMHUU BBICOKOMOHGKYHSIPHBIX COGI[HHCHI/IfI.

JladbopaTopHas pa6ora. [losyueHue >TUiieHa AETHUIpATAIMEH STUIOBOIO CHUPTA.
BsaumopelictBue »ThieHa ¢ OpOMHOW BOJOH, PacTBOPOM IepMaHraHaTa KaJus.
CpaBHeHHE IUIAMEHU 3TWJIEHA C IJIJAMEHEM MPEeIETbHBIX YIJIEBOAOPOJOB (METaHa,
nponaH-O0yTaHOBOM cMecH). 3HAKOMCTBO C BBICOKOMOJIEKYJISIPHBIMU COEIMHEHUSIMHU:
MOJIMATHIIEH, TOJTUIPOIHIIEH.

CamocrosiTesibHasi pabora obyuyarwmmxes. Penienue 3anad: 1mo ypaBHEHUSIM XH-
MHYECKON peaKlny, KOTJa OJJHO U3 BEIIECTB JJAHO B PAaCTBOPE.

1.4. AuetniieHOBBIE YIIIEBOIO-
POJIBI

Conep:xaHue y4eOHOro Marepuaja
I'oMonornueckuit ps1 anKUHOB.

[Tosydenune ankuHOB.
XHUMUYECKUE CBOMCTBA M MPUMEHEHNE AJIKUHOB.

CamocrosiTesibHasi padora odyuyaomuxces. Pemenue 3aqad: Ha onpeaesieHue Mo-
JIEeKyNIspHOM (OpMyIbl BEUIECTBA MO MPOJIYKTaM CrOpaHMs, 3a1ad M0 XUMUYECKUM
YpaBHEHUSM, KOTJa JlaHa CMECh BEUIECTB M M3BeCTHa OOBbEMHAs J0Js BEIIECTB B
CMECH.

1.5. Apomaruyeckue yrieBoio-
POJIbI

Conepxxanue yueOHOro Marepuasa
I'oMonoruueckuii pss apeHoB.

XUMHUYECKUE CBOMCTBA apEHOB.
[IpuMeHeHne 1 nojay4eHue apeHoB.

JlaGopatopHas padora. OTHomeHue 6eH301a K OpOMHON U HOJTHOM BOJIE U PAcTBO-
py lepMaHraHaTa KaJus.

CamocrosiTesibHass padora o0yvarommxcs. Pemenue 3amau: ['eHetnueckas CBs3b
MEXK]y KJIIaCCAMH OPraHUYECKUX COCUHEHUN.

1.6. IlpupoaHble HCTOYHUKHU YT-
J€BOJOPOJIOB

Conepxanue yueOHOro Marepuasa
Hedts. Haxoxnenue B mpupojie, cocTaB ¥ PU3NYECKHE CBONCTBA HEPTH.

TonnuBHO-3HEepreTryeckoe 3HaueHne HeTu. [IpomMplnieHHas nepepadoTka HeTH.
[IpupoHBIi ¥ MOMYTHBIN HEPTIHOH ras.
KameHHbIH yroJs.




DKOJIOTUYECKUE ACIEKTEL.

CamocrosiTesbHas padora od0yuawmuxcs. [loaroroBka 10kiIag0B K CEMUHAPY.

1.7. l'uppoxcuibHbIE COEANHE-
HUA

Conepxxanue yueOHOro Marepuasa
Crpoenne u KnaccupHUKaIms CIUPTOB.

XHWMHUYECKUE CBOMCTBA aJIKAHOJIOB.

CriocoObI oITyYeH sl CTUPTOB.

OTtnenpHBIE IPEICTAaBICHUS aJIKaHOJIOB. MeTaHo1. DTaHoJI.

MHOroaTroMHbIE CIIUPTHI.

®eHon. Xumuueckne cBOcTBa U crpoeHue. [Ipumenenue ¢enosna. [lomydenne de-
HOJIa B TPOMBIIIJIEHHOCTH.

1.8. Anpaerunsl 1 KETOHBL

Conep:xaHue y4eOHOro Marepuaja
['oMonornyeckuii psazi aapJeruoB U KETOHOB.

XHUMHYECKHE CBOMCTBA aJIbJIETHA0B U KETOHOB.
[IpuMeHeHune u moydeHue ajibIeTHI0B U KETOHOB.

CamocTosiTeIbHas padoTa odyuarmmxcs. Pemenne 3a1a4 Ha onpeneneHue Ghop-
MYJIBl BEIIECTBA 10 YPAaBHEHHIO XUMHYECKOW PEaKIUK, Ha OMpPEeIICHHEe MacCOBOU
JIOJTM BBIXOJA BEUIECTBA OT TEOPETHUECKH BO3MOKHOTO M MacCOBYIO JIOJIIO BEIIECTBA
B CMECH.

1.9. Kap6oHOBBIEC KHCIIOTHI U HX
MIPOU3BOJIHBIC

Conep:xaHue y4eOHOro MaTepuaja
I"'omonoruueckuii psit mpeaeabHBIX OJTHOOCHOBHBIX KApOOHOBBIX KHCIIOT.

XHUMHYECKUE CBONCTBA KApOOHOBBIX KUCIIOT.

CriocoOslI mostydeHus: KapOOHOBBIX KUCIOT. OTIeNbHbIE PEICTaBUTEIHN U UX 3HAYe-
HUSL

CrnoxHble 3¢upsbl.

Kupsr.

Conu kKapOOHOBBIX KUCIIOT.

JlabopaTopHasi padorbl. B3anmonelicTBue pacTBopa yKCYCHOM KHUCJIOTBI C MarHu-
€M, OKCHJIOM IIMHKa, ruapokcuioM xenesa (III), pactBopom kapboHata Kaiaus U cre-
apata kanus. [losrydyeHre n30aMHIIOBOTO 3(hUpPa YKCYCHOM KUCIIOTBI.

CamocTosiTe1bHasA padoTa o0yyarommxcs. PerieHrne KoMOMHUPOBaHHBIX 33/1a4.

1.10. Yriesoasl

Conepxxanue y4eOHOro Marepuasia
[TonsiTue 06 yrieBojax.

MoHocaxapupsl.




Jucaxapumpl.
[Tosmcaxapupl.

JlabopaTopHasi padora. KucioTHbIN THIPOIN3 caxapo3bl. 3HAKOMCTBO ¢ 00pa3iaMu
noycaxapuoB. OOHapyKeHHE KpaxMaia C IOMOIIBI0 KAa4eCTBEHHOW peakiuu B
Meze, xiebe, Horypre, MaprapuHe, MakapoHHBIX H3AEIHIX, Kpynax. Peakuus «ce-
peOpstHOTO 3epKaiay TIIoK03bl. B3anmozeiicTBue riroko3sl ¢ ruapokcuaoM meau(1l)
MPH Pa3IMYHBIX TemIeparypax. JlelicTBHe aMMHAYHOTO pacTBOpa OKcHaa cepedpa
Ha caxaposy. OOHapyxeHHe JIAKTO3bI B MoJIoKe. JIelicTBHe 1oaa Ha KpaxMall.

CamocrosiTesbHas padoTa odyuyawmuxcs. Penenrne KoOMOMHUPOBAHHBIX 3a/1a4.

1.11. AMuHBI, aMHHOKUCJIOTHI,
Oenku

Conep:xaHue yueOHOro Marepuaja
Knaccudukanus u nzomepust 6€7IKOB.

XUMHUYECKHEe CBOMCTBA aMIHOB.
[IpuMeHeHne 1 MoTy4eHre aMHUHOB.
AMUHOKHCIOTEI.

benxkn.

JlabopaTopHas pabora. PactBopenue OenkoB B BoJie M WX Koaryisius. [[BeTHbie
peakmuu 6enkoB. OOHapy»)eHre OesKka B KypruHOM SIHIE U MOJIOKE.

CamocTosiTeIbHAs padoTa odydarommxcs. PerneHrne KoOMOMHUPOBAHHBIX 3a]1a4.

1.12. Azotocoaepraniue rere-
POLIMKIIMYECKUE COCTUHCHHSL.
HykiienHOBBIE KHCIIOTBI.

HyxnenHoBbIe KUCIOTBL. A30TOCOIEpP)KAIINE TeTEPOIIMKIMYSCKIE COCTMHCHHUSL.

1.13. buosornyecku akTUBHEIE
COEIMHEHUSI

®epMenThl. Butamunsbl. ['opmonsl. JIekapcTBa.

XHMHYECKUH MPAKTHKYM.

IIPNel. Yrnesonpl,

ITPNe2 Cruptsl u deHnou,

IIPNe3 Anbaeruapl ¥ KETOHBI,

TP Ne4 KapOGoHOBBIE KHCIIOTHI,

ITPNe5 YrneBomp! u 6enku

ITP Ne6 M nentudukanus opraHMyeCcKiX BEIIECTB
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Pazpea 2.

Oo0mas u Heoprannveckasi xumus (11 kype)

2.1. Xumusi — HayKa O BEIeCTBaxX

Conepxanue y4eOHOro Marepuaja




CocraB BellecTBa

H3mepenue BeniecTna.
ArperartHble cocTosiHMs BellecTBa: CMecu BEIIECTB.

2.2. Ctpoenne aToma

Conepxxanue yueOHOro Marepuasa
ATOM — CJIOKHAsI YacTHIIA.

CoctaB aTOMHOTO sipa.
DneKTpoHHAas 000JI0YKa AaTOMOB.

2.3. Tlepuoanyeckuii 3aK0H H
[Tepuonnueckast cucteMa XUuMH-
yeckux 3ementoB (.M. Mene-

neeBa

Conep:xxanue yueOHOro Marepuaja
OtxkpsiTue Ileproanueckoro 3akoHa.

[leprnoauueckuil 3aKOH U CTPOCHHE aTOMA.

CamocrosiTesibHas padoTa odyuyawuuxcs. Pemenre KoMOMHUPOBAHHBIX 3a/a4.

2.4. Bunpl XUMHUYECKOH CBA3U

Conep:xaHue yueOHOro Marepuaja
[ToHATHE O XUMHYECKOU CBSI3H.

KoBaneHTHast XUMHAYeCKast CBSI3b.

HNonnast xumuveckas CBs3b.

Mertammndeckass XUMUYeCKasl CBs3b. BoIopoiHas XUMHUYECKast CBS3b.
Kommiekcoo6pazoBanue.

CamocTosiTeIbHAst padoTa o0yuarmmxcs. Pemenre KoMOMHUPOBAHHBIX 3a/1a4.

2.5. ITomamepsbr

Conepxanue y4eOHOro Marepuasia
Heoprannueckue noamMmepsl.

OpraHuyecKkue noJuMepsl.

CamocrosiTesibHas padoTa 00yyarmuxcsi. 3HaYEHUE TIOJIMMEPOB

2.6. JlucriepcHble CUCTEMBI

Conepxanue yueOHOIro Marepuasa
[TonsiTHE O AMCTIEPCHBIX CUCTEMaX. 3HAYCHHE TUCTIEPCHBIX CUCTEM.

2.7. XUMHYECKUE PEaKIIHH

Conepxanue y4eOHOro Marepuasia
Knaccudukanus XuMHUYECKUX peakluii B OPraHNYECKON 1 HEOPraHMUeCKON XUMUHU.

BeposTHOCTE IPOTEKAaHUS XUMHUUYECKUX PEAKIUH.
CKOpOCTb XMMHYECKUX pEaKLUi.
OOpaTMOCTh XUMUYECKUX peakinid. XMMHUYECKOe PaBHOBECHE.

JlabopaTopnbie padorsl. [lomydeHne Kuciopoja pasjaoKEHUEM MEPOKCUAA BOJO-
pona n(um) nepMaHraHara kanus. Peakiuu, uaymme ¢ oOpa3oBaHueM Ocajika, ra3a
WJIM BOJIBI JUISl OPraHMYECKUX M HEOPTaHUYECKUX KUCIIOT.




CamocrosiTejibHast padoTa o0y4aromuxcs. Pemenne KoMOMHIUPOBAHHBIX 3a/1a4.

2.8. PacTtBOpHI

Conepxxanue yueOHOro Marepuasa
[TonsiTue o pacTBOpax.

Teopus 2NEKTPOIIUTHYECKON JUCCOLMALINY.
['maponms.

JlabopaTopHble paGoThl. XapakTep AMCCOLUALMUA PA3THYHBIX THUIPOKCUAOB. [Ipu-
TOTOBJICHHE PACTBOPOB PA3IMYHBIX BHJIOB KOHIICHTpaIuu. [Maposm3 HeopraHWue-
CKHX COCIMHEHMH.

CamocrosiTesibHass padora oOyuawmuxcs. Pemenne 3amad: BpakeHus: KOHIIEH-
TpamuH pacTBOPOB. ['MAPONN3, ypaBHEHHS PEAKIMA THIpOJH3a, onpeaencHue pH
Cpepl.

2.9. OKUCIUTETFHO — BOCCTAHO-
BUTENIbHBIEC PEAKIIUU. DIIEKTPO-
XUMUYECKHE TIPOIECCHI

Conep:xaHue y4eOHOro Marepuaja
OKHUCIINTENIbHO—BOCCTAHOBHUTEILHBIC PEAKIINH.

Krnaccugukarus oKuCIHTEeIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Mertop 3neKTpoHHOTO OaaHca.

BnusiHue cpepl Ha IPOTeKaHUE OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX IIPOIECCOB.
XUMHUYECKHE UCTOYHHUKHU TOKA.

DIIEKTPOIIH3.

CamocrosiTesibHass padora oOyuarommuxcs. PenieHue 3agad: COCTaBIICHUE HIIEK-
TPOHHOTO OajaHca.

2.10. Knaccudukanms BemecTs.
[Ipocthie BemecTBa

Conepxanue yueOHOro Marepuasia
Kiaccudukanust HeOpraHU4eCKUX BEIISCTB.

Merannsl.

Koppo3sust MeTanios.

OOu1re cnocoObl MOJTyYeHUsT METAILIOB.
Hemeransl.

CamocrositesibHass padora oOyuyawmmuxcs. PemieHwe 3agad: 1Mo XUMHYECKUM
YpaBHEHUSIM.

2.11. OcHoOBHBIE KJIaCChI HEOpra-
HUYECKUX U OPraHUYECKUX CO-
€IMHEHUN

Conepxanue y4eOHOro Marepuasa
BonopoHbie coenMHEeHNs HEMETAIIOB.

OKCI/I)ILI W aHTUAPHUIBL Kap6OHOBBIX KHUCJIOT.
Kucnotnr OPraHU4YCCKUC U HCOPIraHUYCCKUC.




OcHOBaHMS OPraHWYECKUE U HEOPTraHUYECKHUE.

AmboTepHBIE OPraHUYEeCKHE U HEOPTaHMUECKNUE COCTUHEHHUSL.

Comnn.

I'eneTnyeckas CBA3b MEXKIY KJIacCaMH OPraHUYEeCKUX M HEOPraHUICCKUX COCTUHE-
HHUUA.

JladbopaTopHnas padora. [lonydyenne u cBoiicTBa yriekucioro raza. CBoicTBa co-
JITHOM, cepHOM(pa30aBlIeHHON) W YKCYCHOW KHCJIOT. B3amMojaelicTBHE THIPOKCHIA
Hatpusi ¢ consimu (cynbdarom meau(ll) u xmopumom ammonwus). Paznoxenue rum-
poxcuaa menu. [Tomyuenue u ampoTepHble CBOMCTBA THIpoKcHIa amoMuHus. [lomy-
YEHUE )KECTKOM BOJBI M U3YYEHHE €€ CBOWCTB. YCTPAHEHUE BPEMEHHOM M MOCTOSH-
HOM xkecTkocTu. [lonydeHne XsiopoBoI0poaa U CONSTHOM KUCIOTHI, UX CBOMCTBA. [lo-
Jy4eHHe aMMHaKa, ero cBoiictBa. KauecTBeHHbIE peakili Ha HOHBI.

CamocTosiTeIbHAsA padoTa odyvamommxcs. PacueTHple 3a1a4M M0 XUMHYECKOMY
YpaBHEHHIO: KOT/Ia BEIIECTBA JIAHBI B PACTBOPAX.

2.12. TloBTOpeHue u 0600mEeHNEe
MPONJIEHHOTO0 MaTepuana

Conep:xaHue yueOHOro Marepuaja
OKHUCIINTENLHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.

Peakiiuu nosHoro ooOMeHa.
['eHeTHYECKas CBA3b MY KJIacCaMH OPraHUYEeCKHX M HEOPraHWISCKUX BEIICCTB.

3auer
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3. CnenmajibHble YCJIOBHS peaju3aluy NPpUMepHOii padoueii mporpaMMsbl AMCIUILIN-
HBI

3.1. O6pa3oBarejibHbIE TEXHOJIOTHHI

3.1.1. B ydebHOM mporiecce, TOMUMO JICKIIUH, KOTOPhIC COCTaBISIIOT 67 % aymuTop-
HBIX 3aHATHH, ITUPOKO MCIOJB3YIOTCS aKTUBHBIC U HHTEPAKTHBHBIC (POPMBI POBEICHUS 3a-
HATUH. B coderaHnu ¢ BHEAYJAUTOPHOU CaMOCTOSTEIILHOW paboToi 310 crocoOcTByeT op-
MHUPOBAHHIO U PA3BUTHIO OOIINX U TPO(ECCHOHATBHBIX KOMITETEHITUH 00YJIarOIIUXCsl.

3.1.2. B cootBerctBuu ¢ tpedboBanusmMu O@I'OC CIIO no npodeccun peanusanus
KOMIIETEHTHOCTHOTO TOJX0/1a JOJDKHA IMpeIycCMaTpUBaTh UCIOJIB30BaHUE B y4eOHOM TIpO-
I[eCCe aKTUBHBIX U MHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHITHIA: UCTIOIH30BAHUE AJICKTPOH-
HBIX 00pa30BaTEIBHBIX PECYPCOB, IPYIIIOBBIX JUCKYCCHH, pa300opa KOHKPETHBIX CUTYAIlHH,
WHIUBUAYATBHBIX U TPYITIOBBIX MPOEKTOB B COYETAHUH C BHEAYJAUTOPHOU pabOTOM C IETBI0
(hopMupOBaHUS U Pa3BUTUS TPEOYEMBIX KOMIIETEHIIUNA 00yJarOIIUXCs.

OOyueHne CTYyJCeHTOB C HApYIICHUSIMH OTIOPHO — JIBUTATEIBHOTO ammapaTa BBICTpau-
BAETCs Uepe3 pean3alHio MearornyecKuX NpUHIHIIOB:

— HarJIATHOCTH;

— KOMMYHHKATHBHOCTH Ha OCHOBE MCIIOJIb30BaHUS HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

—  WHJMBHIyaJTU3aIIH;

VY4er ocoOeHHOCTEN CTYJIEHTOB C HAPYIIEHHEM OIOPHO — JIBUTaTEJILHOTO anmapara u J10-
CTAaTOYHBIN YPOBEHBb HATJIAIHOCTH MPH OCYIIECTBICHUN 00pa30BaTeILHOTO Mpoliecca ooec-
MEYNBACTCSI C TMOMOIMIBIO HCIIOJIb30BAHUS CHUCTEMBI JIEKTPOHHOTO OOYydeHHs «AKaaeMus-
Mennay.

3.1.2. AxTuUBHBIE WM HWHTEpPaKTHBHBIC (OPMBI MPOBEIACHUS 3aHATHN, HCIOJIL3yEeMbIC B
ydqeOHOM TTpoIriecce:

Bux Hcnonb3yembie aktuBHble | Pa3zpaboTanHble yueOHO-METOIMUECKHE
Cemectp samsrm | 7 THTCPAKTHBHBIE dbopMbl | MaTepuabl, 00ecIeyuBaloLIUe peatn-
MIPOBEJICHUS 3aHATUI 3aruio (HOPMBI MPOBEIACHUS 3aHITHI
[1nanbl ypOKOB, MPE3EeHTALNH, TPHUMe-
Hcnonb3oBaHuE 3MEKTPOH- P - 1P » 1P
Henne DOP npu n3ydyeHun XuMuu, Me-
J HBIX 00pa30BaTeNbHBIX pe-
TOAUYECKUE PEKOMEHIAINH, pa3paboTKa
CypCOB
| 3aHSTHUS
AHanu3 npou3BOJICTBEH-
N npumenenne DOP npu u3yyeHnu xu-
HBIX CUTYAaIlHi{, UCIIOJIb30-
113 MHH, METOAUYECKUE PEKOMEH AN,
BaHUE JIEKTPOHHBIX 00pa-
pa3palboTKa 3aHATHUS
30BaTEIbHBIX PECYPCOB
[Tnanbl ypOKOB, MpE3eHTALNH, TPUME-
Hcnonb3oBaHue 31EKTPOH- yP - 1P » P
Henue DOP npu nzyueHun Xxumuu, me-
J HBIX 00pa30BaTeNbHBIX pe-
TOAMYECKUE PEKOMEHIAINH, pa3paboTKa
CypCOB
I 3aHSTHUS
AHanu3 npou3BOJICTBEH-
3 HBIX CUTYAalHi, UCIIOJIB30- npumeHnenue DOP npu u3yyeHuu xu-
BaHUE IIEKTPOHHBIX 00pa- MHUH
30BaTeNIbHBIX PECYPCOB

- * JI — nexumu, I13 — npakruyeckue 3ansarus, C — cemunapsl, JIP — nabopatopHsie 3aHs-
TUS
3.2. IIpumepHbIe TPeOOBAHMA K MUHHUMAJIBHOMY MAaTepPHAJIbHO-TEXHUYECKOMY olecre-
YEeHUI0

Peanuzanms nporpamMmbl JUCHHUTIIIMHBI Tpe6yeT HaJIn4dus yqe6Horo KaOuHeTa «Xu-
MUsD).




O6opynoBanue yueOHOTO KaOuHeTa:
— Ui OOyYarIlMXCS C HapyIICHUSIMH OINOPHO-IBUTATEIBLHOIO —armapara

JoJIKHA OBITH OpraHu3oBaHa O0e30apbepHas cpena.

MOCAI0OYHBIX MECT 10 KOJIMYECTBY 00yUarOLINXCS;
pabouee MecTo TpernoaBaTess;

TexHuueckue cpeacTBa 00ydeHUs:
KOMITBIOTEPBI C JIMIICH3MOHHBIM IPOrPAMMHBIM 00ECIIEYCHUEM;
—  MYJIBTUMEHA TPOCKTOP;
- IIPOCKLIMOHHBIN IKpaH.

JInst aMil ¢ HapyIIEHHSMHU OTOPHO — JIBUTATENILHOTO ariapara BCS WH-
dopmarus npepocTaBiseTcs B nedatHod (opme uian B Gopme 3IEKTPOHHOTO
JTOKYMEHTa; KOMIUICKTBI Y4eOHO-HArISHBIX MOCOOHI TI0 pa3/iesiaM JUCIUILIH-
HBI,

B mpouecce ocBoeHuss mporpammbl y4eOHON AMCHUIUIMHBL «XUMUS»
CTYACHTBI UMCIOT BO3MOXHOCTDb JAOCTYyIIa K 3JICKTPOHHBIM y‘-I€6HI>IM Mmarcpua-
JlaM TI0 TIPpEAMETY, UMEIOIIMMCST B CBOOOTHOM J0cTyIe B cetu MHTepHeT (97ek-
TPOHHBIM KHUTaM, IIPaKTUKyMaM, TECTaM U JIp.).

3. 3. [IpumepHoe nHPOPMANIMOHHOE O00ecTieueHne 00yUYeHn st
IlepeyeHb pexoMeHayeMbIX y4eOHbIX M31aHuil, UHTEepHEeT-pecypcoB, 10ONMOTHUTEIbHOM
JIUTEPATyPbI
OCHOBHBIE UCTOYHHKH:
- lNabpuensa O.C. Xumusi. XuMust B TecTax, 3ajadax u ynpaxHeHusx. Mzmx. OUL]
«Axanemus», 2016.
- INa6puemnsa O.C., OctpoymoB W.I., Xumus. U3a. OULL «Axkanemusi», 2017.
—  Tabpuensu O.C., OcrpoymoB WN.I., Hopodeesa H.M. Ilpaktukym 1o oOrmieH,
HEeOopraHu4yeckou u oprannyeckon xumuu. Mzn. OULL «Axagemusi», 2017.
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4, KOHTpOJIB U OICHKA PE3YyJIbTATOB OCBOCHUA JUCHUIIJIMHBI

KoHTpons U oOleHKa pe3yabTaToB OCBOEHHUS Y4€OHOW IUCHUIUIMHBI OCYIECTBIISCTCS
MIPEeIo1aBaTesieM B MPOLECCe MPOBEACHUS MPAKTHYSCKUX 3aHATHIA U 1ab0paTopHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBINOJIHEHHS] OOYyUYaIOUIUMUCS MHIUBUIYAIbHBIX 33JaHUN, MPOEK-

TOB, HCCIICAOBAHUIA.

Pe3yabrarsl 00yyeHus
(ocBOEHHBIEC YMEHHUS1, YCBOCHHbIE 3HAHUS)

®opMbI U METOBI
KOHTPOJISl M OlleHKH
pe3yJbTaToB 00y4eHHsI

B pe3ynbrare ocBoeHus y4eOHON AMCUUILIMHBI 00y4aroIuiics
JIOJIKEH YMETh:

Ha3piBaTbh: u3ydyeHHbIE BelleCTBA IO
MEKIyHAPOJAHOW HOMEHKJIIATypaM;

«TPUBUAJIBLHOW» WIIH

TECTUPOBAHUE

Onpenensitb: BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKHX
AJIEMEHTOB, TUI XUMUUYECKON CBA3U B COCAMHEHUSX, 3apsij HOHA,
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN, THI KPUCTAJUTMYECKOU
pEIIeTKH, XapaKTep Cpelbl B BOJHBIX PACTBOPaX, OKUCIUTENb U
BOCCTAaHOBUTEIIb, HAINpPABICHUE CMEIICHUS PaBHOBECHUS TIOJ]
BIUSHUEM Pa3IUYHBIX (PAKTOPOB, WH30MEpPHl W TOMOJOTH,
MIPUHAUIKHOCTD BEMIECTB K Pa3HBIM KJIacCaM HEOPraHWYECKUX U
OPraHWYECKHX COCIUHEHUN; XapakTep B3aUMHOTO BIIUSHUSA

KOHTPOJIbHBIE PaboTHI,
WHAUBUAYaJIbHbIE 33/1aHUS,

aTOMOB B MOJIEKYJIaX, THIBl PEAKUUNA B HEOPTraHUYECKON U TpoBCpKa .

B — WHMBUIYATLHBIX 3aJIaHUH,
JTUKTaHT

XapakTepu3oBarb: S-, P-, d-3JI€eMEHTBI MO0 HUX MOJOKECHHUIO B

[Tepuomnueckoit Tabmune J[.M. MenneneeBa; o0mme XMMHUIECKHAEC

CBOMCTBAa  METAJUIOB,  HEMETA/NIOB,  OCHOBHBIX  KJIACCOB

HEOPraHWYECKUX W OpPraHMYeCKUX COEIWHEHUH; CTpOEHHE U

CBOMCTBAa OPraHWYECKHX COCNUHEHHUH (YIJIEBOJIOPOIOB, CIUPTOB,

(eHonoB,  aNBAECTHUIOB, KETOHOB, KapOOHOBBIX  KHCJIOT, nudepeHIIPOBAHHBII

aAMUHOKHCIIOT U YIJIEBOJIOB); 3a4er

OOBSICHATDL: 3aBHCHUMOCTh CBOMCTB XHMMHMYECKOIO 3JIEMEHTA MU
00pa3oBaHHBIX WM BEIIECTB OT TOJIOkKeHUs B llepuogmdeckoit
cucreme J[.MI. MenneneeBa; mnpupoay XUMHUYECKOW CBS3H,
3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIMH OT Pa3IUIHBIX
(hakTopoB, PEaKIMOHHOU CIIOCOOHOCTH OPraHUYeCKUX
COEIMHEHUI OT CTPOCHHUSI U MOJIEKYII,

XapaKTEPUCTUKY PEaKIIHH,
AIIEMEHTa

BbINOJHATL XHMHYECKHIi IKCIIEPHUMEHT 110 pacCIiO3HaBaHHUIO
BaXKHEUIITUX HCOPraHNMYCCKUX U OpPraHn4cCKux  BCHIICCTB,
MOJIYYCHUIKO KOHKPCTHBIX BCIICCTB, OTHOCANIUXCA K HU3YYCHHBIM
Kj1accaM COCHHHCHHﬁ;

MOJIYYCHUC BCUICCTB,
pacrnno3HaBaHHUC BCUICCTB

IIpoBoauTh pacyeTsl MO0 XMMHUYECKUM (OpMyTIaM M YpaBHEHHSIM
peaKiun;

peICHUC 3a1a1

OcymecTBJIsATb  CaMOCTOATEIBHBIM ~ TIOUCK  XMMHYECKON
UHPOpPMALIMM €  MCIOJIB30BAHHWEM  Pa3IMYHbIX HMCTOYHHMKOB
(cripaBOYHBIX, HAy4yHBIX M HAy4HO-TIOMYJSPHBIX  M3/1aHUl,
KOMIIBIOTEpHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTepHeTa);

HCIIOJIb30BaTh KOMIIBIOTCPHBIC TCEXHOJOTMU JJId 06p8.60TKI/I n
nepeaaun XHMHUYECKOH I/IH(I)OpMaI_II/II/I n €C TMPCACTABJIICHUSA B

BBITIOJIHEHUE pedeparos,
JIOKJIa0B, COOOIIEHNH




pa3nuyHbIX hopmax;

Hcnoab3oBaTh npuoOpeTeHHbIEe 3HAHUSI W yYMEHHS B
NPAKTHUYeCKOIi 1esiTeIbHOCTH B NIOBCETHEBHOM KU3HU:

Jns mnoHuMaHus —TIOOANBHBIX TpoOieM, CTOSIIUX Tepen
YeJI0OBEYECTBOM: IKOJIOTUYECKHX, SHEPTETUYECKIX U CHIPbEBBIX;
OObsiICHEHUS! XUMUYECKHUX SIBICHUH, MPOUCXOAAIINX B NPHPOJE,
OBITY U Ha TIPOU3BO/ICTBE;

DKOJIOTHYECKU IPAMOTHOTO TIOBEICHUSI B OKPYXKAIOIIEH Cpefie;
O1NeHKH BIMSIHAS XUMAYECKOTO 3arps3HEHUS OKPY)KAIOLIEH Cperibl
Ha OpraHu3M YeJIOBEKa U JIPYyrue KUBbIE OPraHU3MBl,

BbeszomacHoii paboTel ¢ BemiecTBaMu B J1abopaTopuu, OBITY M Ha
MIPOU3BOJICTBE;

Omnpenenenuss ~ BO3MOXHOCTH NPOTEKAaHUS  XUMHUYECKUX
MPEBpAIEHUI B Pa3INYHBIX YCIOBUSIX U OLEHKH UX MTOCIIE/ICTBUH;
Pacnio3HaBanuss W WACHTUQUKAIMKA BAXHEWIIMX BEIIECTB |
MaTepHasos;

OneHKH KadecTBa THTHEBOW BOJBI M OTIEIBHBIX IHIIEBBIX
MPOIYKTOB; KPUTHUYECKOH OIIEHKH JTOCTOBEPHOCTH XHMHYECKOM
WH(POPMAIINH, TTOCTYMAIONICH U3 Pa3IMIHBIX UICTOYHUKOB.

YCTHBIE OTBETHI,
UCCIIEIOBATEIIbCKUE
paboThl,
peleHue 3ajad,
IpaKTHYeCKue paboThl

B pesynprate ocBOCHHMsS y4eOHOW AMCIUIUIMHBI OOy4YarOITUNCS
JTOJKEH 3HATH/MIOHUMATD:

Poabr XumMuM B eCcTeCTBO3HAHMM, €€ CBiI3b C JPYTUMH
€CTeCTBEHHbIMM HAayKaMH{, 3HAY€HHE B JKU3HH COBPEMEHHOTO
o011ecTBa;

ceMHUHAp

Baxkneiilnue XMMHYEeCKHE IOHATHS: BEIIECTBO, XUMHUYECCKUU
SJIEMEHT, aToM, MOJIeKyJa, Macca aTOMOB M MOJICKYd, WOH,
pazvKall, aJUIOTPOIHs, HYKIHIBl U M30TOIBI, aTOMHBIE S-, -, d-
opOuTanmy, XUMHYECKas  CBA3b,  JJIEKTPOOTPHUIATEIHLHOCTD,
BAJICHTHOCTh, CTENCHb OKHUCICHHS, THOpHIU3amusi opOuTasei,
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJIb, MOJISIpHAs Macca,
MOJSIpHBI ~ 00bEM  Ta3000pa3sHbIX  BEIIECTB,  BEIIECTBA
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOEHUS], KOMIUIEKCHBIC
COCIMHEHUS, MWCHEPCHBIE CHUCTEMBI, HCTHHHBIE PacCTBOPBI,
ANIEKTPOINTHYECKAsT AUCCOIUALINS, KHCIOTHO-OCHOBHBIE PEAKIIUH
B BOJHBIX PAacTBOPax, TUAPOJIN3, OKUCICHUE U BOCCTAHOBJICHUE,
3JIEKTPOJIN3, CKOPOCTHh XUMHUYECKOH peaKiny, MEXaHU3M PEaKLUH,
KaTajiu3, TEIUIOBOM S(QeKT peakuuu, O>HTAIBIUSA, TEIUIOTa
00pa3oBaHMs, SHTPOIUS, XMMHUYECKOE paBHOBECHE, KOHCTaHTa
paBHOBECHs, YIIEPOMHBIH CKeneT, (yHKIMOHAIbHAS TpyIIa,
TOMOJIOTHS, CTPYKTypHas W TPOCTPAHCTBEHHAs HW30MEpHs,
UHAYKTUBHBIH U Me30MepHbI  3(QQeKTbl,  3meKkrpodu,
HYKJIeO(U, OCHOBHBIE THIBI pEaKIUi B HEOPraHUYECKOH WU
OpraHu4ecKoN XUMUHU;

YCTHBIC OTBCTHI,
peumieHue 3ajau,
COCTaBJICHHUEC ypaBHeHI/Iﬁ
XUMHNUYCCKUX peaKHI/Iﬁ

OcCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHUsI MACChl BELIECTB,
3aKOH MOCTOSIHCTBA cOcCTaBa BemecTs, [lepuomuueckuit 3akoH /1.
N. Menpeneesa, 3akoH ['ecca, 3akoH ABoraapo;

KOHTPOJILHBIC pa6OTBI




OcHOBHBIE TEOPHH XUMHM: CTPOCHUE aTOMa, XUMHYECKOU CBSI3H,
ANIEKTPOIUTUYECKON  JUCCOIMALMM, KHUCIOT M  OCHOBAaHHIA,
CTPOCHHUS OPraHMYeCKHMX ¢ HEOPraHUYeCKUX COCAMHEHUH,

XUMHUYCCKYIO KHHCTUKY U XUMHUUYCCKYIO TCPMOANHAMUKY pelienue 3agad
Knaccupukanmoo ¥ HOMEHKJIATYPY HCOPraHMYECKUX H
OpPraHn4CCKux COCIII/IHCHI/II;'I; TCCTUPOBAHUC
IpupoaHble WMCTOYHUKHM YIJICBOJIOPOJOB U  CIOCOOBI HX
nepepaboTKu;

COOOIIeHUS

BemecrBa u Marepuajibl, IIMPOKO HCIHOJb3yeMble B
NPAaKTUKe: OCHOBHBIE METANIBl M CIUIaBbl, Tpadut, KBapil,
MUHEpaJbHbIE yNOOpEHHs, MUHEpaJIbHbIE M OpPraHUYECKUE
KHCJIOTBI, IIEJIOYM, aMMHaK, YIJIEBOJAOPOAbI, (DEeHON, aHWIHH,
METaHOJI, 3TaHOJ, TUIICHTIIMKOJIb, TNIULEPUH, (OPMaTbIETHI,

aleTaIbACTH/I, AllETOH, MIKKO3a, caxapo3a, Kpaxmal, KJIeT4yaTka,

AMUHOKHCIIOTBI, O€JIKH, WCKYCCTBEHHBIE BOJIOKHA, Kay4dyKH, 3a4CThI,
IUIACTMACCHI, )XUPBI, MbLJIA ¥ MOIOII[AE CPEACTBA; cobecenoBanue,
TECTUPOBAHUE,

CryneHTam ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSIMHM 3J0POBbsSI YBEIMYMBAETCA BpEMsS HaA
MTOATOTOBKY OTBETOB K 3a4€Ty, pa3pelaeTcs rOTOBUTh OTBETHI C UCIIOJI30BAHUEM JTMCTAaHIIHOH-
HBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH.

[Ipu mpoBeaeHUH Mpoueaypbl OLEHUBAHUS PE3YIbTATOB 00YUYE€HHS MHBAJIWIOB U JIUI[ C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI ITPEyCMAaTPUBAETCS HCIIOIb30BAaHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C MHAMBHUIYaJbHBIMH OCOOEHHOCTSAMHU.

[Ipouenypa olneHuUBaHUS pe3yabTaTOB OOYYEHHS MHBAIUAOB M JIUI] C OrPAaHUYEHHBIMU
BO3MOXHOCTSIMU 37I0POBbsI [0 TUCIUILIMHE MPEeAyCMaTpUBaEeT MpeaocTaBieHne nHhopMaluu B
(dbopmMax, afanTUPOBAHHBIX K OFPAHUYEHUSIM 370POBbS M BOCHPUATUS MH(GOPMALUU VIS JTUI] C
HapyIICHUSIMH OMOPHO-/BUTaTEILHOTO allapara:

-B IeYaTHOM opmMme;
-B JopMe DIIEKTPOHHOTO JIOKYMEHTA;
-B hopMme ayauodaiina.

IIpu HeoOxoauMoOcCTH ISl 00yHarOIUXCs C OrPAaHUYEHHBIMU BO3MOKHOCTSAMU 3/10POBbS
U MHBAJIWJOB NpOLEAYypa OLEHUBAHUS pPEe3ylIbTaTOB OOyYeHMs MO TUCLMILIMHE MOKET MPOBO-
IUTHCS B HECKOJIBKO 3TamnoB. J[omyckaeTcs UCIOIb30BaHUE TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTUH (CUCTEeMa 3JIEKTPOHHOT0 00yueHHs «AkanemMusi-Menuay).







