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1. MACIIOPT IPOI'PAMMBI YYEBHOM JUCIIUILIUHBI
1. 1.06nacTh MpUMEHEHHUS TPOTPAMMBI

[IporpamMma o061e00pa3oBaTeIbHON y4eOHOM AUCHUIUIMHBI «XHUMHs» TMpeJHa3HAUYeHA
Ui W3y4eHHs XHMHH B Tpo(ecCHOHANbHBIX oOpa3oBarenbHbIX opranm3amusx CIIO,
peanu3yonmx 00pa3oBaTeIbHYyI0 MPOrpaMMy CpeAHero oO0Iiero oOpa3oBaHHs B Ipenenax
OCBOCHHSI OCHOBHOU TpodeccnoHanbHoM oopazosarenpHoii mporpammbel CITO (OITOIT CITO) Ha
0aze OCHOBHOro o0Ommero oOpa3oBaHHs MPU TOATOTOBKE KBAIM(PHUIIMPOBAHHBIX pPaOOYMX,
CITy’KallluX, CIIEHUAIMCTOB CpeaHero 3BeHa. Ilporpamma paspaboTana Ha OCHOBE TpeOOBaHMIA
OI'OC cpeanero obmero o0Opa3oBaHUs, MPEABSBIIEMBIX K CTPYKTYpE, COACPNKAHHIO U
pe3yabTaTaM OCBOEHUS YU4eOHOH AUCUUIUIMHBI «XUMHS», B COOTBETCTBHH C PexoMeHmanusmu
[0 OpraHu3alMy I[OJyUYeHHUs CpeqHero ooOmero oOpa3oBaHHs B Ipeleinax OCBOCHHS
00pa3oBaTeNbHBIX MPOrPaMM CpeIHEr0 MPOo(EeCCHOHATBFHOTO 00pa3oBaHUs HAa 0a3e OCHOBHOTO
obmero oOpazoBaHus C yderoM TpeboBaHUM (benepanbHBIX  TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M IOJIy4aeMOM MPOPECcCHr WIH CHEIHaTbHOCTH CPEIHEro
npodecCHOHAIBHOrO  00pa30BaHUs (mucbpmo JlemapTaMeHTa rocy1IapCTBEHHON OMUTHKU B
chepe moaroroBku padounx kaapos u 1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

1.2 MecTo AUCHMIVIMHBI B  CTPYKTYpe OCHOBHOH  mnpodgeccHOHATbHOI
o0pa3oBaTe/ibHOIl NPOrpaMMbl: JUCHUIUIMHA BXOJUT B O0O0IIEOOPAa30BATENbHBIA UK
TEXHUUYECKOT0 NpoduiIsi MpoPecCHOHAIBHOI0 00pa3oBaHMsl.

1.3. Heau v 3aga4yu JIUCHHUILUIMHBI — TPEOOBAHUS K Pe3yIbTaTaM OCBOECHMS AU CHUIIIUHBI
IIporpamMmma OpHEHTHPOBAaHA HA JOCTUKEHHUE CIIEAYIOLIUX LeJIei:

-OCBOCHHE 3HAHUI O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA,

BAKHEUIINX XUMUYECKUX IOHATHAX, 3aKOHAX U TCOPUSX;

-OBJIa/ICHHE YMEHUSIMU IPUMEHSTH MOTYUYEHHbIE 3HAHUS J1J151 OOBSICHEHHS pa3HOOOPa3HBIX

XUMUYECKUX SBJICHUN U CBOMCTB BEILECTB, OLICHKH POJIA XUMUU B Pa3BUTHUH COBPEMEHHBIX

TEXHOJIOTMH U MOJyYEHUH HOBBIX MATEpPUAJIOB;

- pa3BUTHE MTO3HABATENBHBIX HHTEPECOB U UHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B Mpolecce
CaMOCTOSITENILHOTO MPUOOPETEHNS XUMHUUECKHUX 3HAHUI C UCIIOJIb30BAHUEM PA3INYHBIX
MCTOYHHUKOB MH(POPMALIUH, B TOM YHCJI€ KOMITbIOTEPHBIX;

-IIpUMEHEHHE MOTYYESHHBIX 3HAaHUHM U YMEHUH 1711 O€301MacHOr0 UCIOIb30BaHUs BEIIECTB U
MaTepHajoB B OBITY, Ha MPOU3BOJCTBE U B CEIBCKOM XO3SHCTBE, /Ui PEIICHHs MPAKTHUYECKUX
3a/1a4 B IOBCEHEBHOW JKHU3HU, JUIS NPENYNPEKIACHUS SIBICHUN, HAHOCSAUIMX BPEJ 310POBBIO
YeJI0BEKA U OKPYKAIOLLEH cpelie.

OT160p comepxkaHus MPOBOJUIICS HA OCHOBE CIIEAYIOIINX BEAYIINX HICH:
-MaTepUAIILHOE €AUHCTBO BEILECTB IIPUPOABI U UX N'€HETUYECKAsl CBS3b;
MIPUYMHHO-CJIEACTBEHHBIE CBA3U MEXKY COCTABOM, CTPOEHUEM, CBOMCTBAMH U IIPUMEHEHHUEM
BEILECTB;
-[I03HaBa€MOCTh MUPa U 3aKOHOMEPHOCTEN XMMHUUYECKHX ITPOLIECCOB;



-3aKOHBI HpHpOIH:I OGLCKTI/IBHBI U IIO3HaBa€Mbl, 3HAHUC 3aKOHOB XHMMHH AACT BO3MOXHOCTH
yIPaBJIATh MPEBPALICHUSIMHA BEIIECTB, HAXOAWTh OKOJOTHUYECKH Oe30mMacHble CIOCOOBI
IPOM3BOJICTBA BEIIECTB W MATCPUAIOB W OXPaHbl OKPYXKAMOIIECH Cpeabl OT XHMHYECKOIO
3arps3HEHUS;

-HayKa ¥ MPAaKTUKa B3aUMOCBS3aHbI: TPEOOBAaHUS MPAKTUKH — JBIDKYIAS CHJIa PA3BUTHUS HAYKH,
yCIIEXH MTPAKTHKH 00YCIOBICHBI TOCTHKEHUSIMHU HAYKH,

-pa3BUTHE XMMHYCCKON HAYKH M XUMH3AIMsI HAPOJIHOTO X03SIMCTBA CIy)KAT HHTEpecaM YesioBeKa
U o0IiecTBa B IEJIOM, MMEIOT T'yMaHHCTHYECKHMH XapakTep M IPH3BaHBl CIOCOOCTBOBATH
pEeIIeHHUI0 MI00ATBLHBIX TPOOJIEM YeI0BEUECTRA.

OcBoeHue cojepaHUs y4eOHOW JUCHUIUIMHBI «XHUMHS», OOECHeuYrBaeT JIOCTH)KEHUE
CTYZICHTaMH CJIEIYIOINX Pe3yibTaToB:
JIUYHOCIHBIX
— YYBCTBO TOPAOCTH M YB@KEHHUS K HUCTOPHHU M JOCTHIKEHHSIM OTEYECTBEHHONW XUMHUYECKOU
HAyKH; XUMHUYECKH IPaMOTHOE TOBeJIeHHEe B MPOECCHOHATBHON AEITEIbHOCTH U B OBITY MpHU
00palieHny ¢ XUMHYECKIMH BEIIECTBAMH, MaTepHalaMH U TIPOIIECCaMH;
— TOTOBHOCTHh K MPOJODKEHHUIO 0Opa3oBaHUSl M TMOBBIIICHUS KBadU(pHUKAMU B H30paHHOU
npoeCCHOHATIBHON IESITEIPHOCTH M OOBEKTHBHOE OCO3HAHHME POJIM XMMHYECKHX KOMITETCHIIUH
B ATOM;
— YMEHHE WCIIOJIb30BaTh JIOCTH)KCHUS COBPEMEHHOW XHMMHUYECKOH HAayKH M XHUMHUYECKUX
TEXHOJIOTHI [IJIsl TOBBIIIEHUS COOCTBEHHOT'O HWHTEIIEKTYaJbHOTO pa3BUTHUA B BbIOpaHHOU
poeCCHOHAIBHON JESATEIHHOCTH;
MemanpeoMemHblX.
—  HUCHOJb30BaHUE pPa3NIMYHBIX  BHJIOB MO3HABATEIBHOW JESTEIHHOCTH M OCHOBHBIX
MHTEJJICKTYadbHBIX Olepanuid (MOCTAaHOBKH 3anayd, (HOpMYJIHUPOBAHMS THIOTE3, aHAlIuW3a U
CHHTE3a, CpaBHEHHUS, OOOOIICHWS, CHUCTEMATH3allU{, BBIBICHUS TPUYMHHO-CIIEICTBEHHBIX
CBsi3el, MOMCKA aHAJOroB, (hOPMyITUpPOBaHMS BBIBOAOB) JJIsl PELCHHs MOCTAaBIEHHOW 3a/1ayd,
NpUMEHEHHE OCHOBHBIX METOAOB MO3HAHWS (HAONIONCHHS, HAYYHOTO OSKCIIEPHMEHTa) IS
U3yUYEHHs PA3JIMYHbIX CTOPOH XMMHUYECKMX OOBEKTOB U MPOILECCOB, ¢ KOTOPHIMU BO3HHMKAET
HEOOXOIUMOCTh  CTaJIKMBaThCs B MpodeccHOHaIbHOU cdepe;
— UCIMOJIb30BAHUE PA3IMYHBIX UCTOYHMKOB IS MOJTYYEHUSI XUMHUECKOW MHpopMaluu, yMeHue
OLICHUTHh €€ JOCTOBEPHOCThH MJISi JOCTIDKEHHS XOPOIIUX pPe3yJIbTaTOB B MPOQPECCHOHATHHON
cdepe;
npeoMemHbIX.
— c(hopMHPOBAHHOCTH MPEJCTABICHUNA O MECTe XUMHUHU B COBPEMEHHON Hay4HOI KapTHHE MUDA;
NOHMMaHHWE POJM XHMHUU B (POpMHPOBaHMHM Kpyrozopa ¥ (YHKIHOHAIBHOW TI'PaMOTHOCTH
YeJI0BEKa JJIS PeIIeHUs IPAaKTUUYECKUX 3a/1a4;
— BIQJCHHE OCHOBONOJATAIOIIMMH XUMHUYECKUMH TIOHSATHSIMH, TEOPHSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHNE XMMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;
— BJAJEHHE OCHOBHBIMH METOJaMH HAayYHOTO IIO3HAHUS, WCIIOIB3YEeMBIMH B XUMHH:
HaOJI0IeHuEM, OMUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEeHHEe o0palbaThiBaTh, OOBSICHATH
pe3yIbTaThl MPOBECHHBIX OMBITOB M JIENATh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH TPHUMEHSTH
METO/bI TO3HAHUS TP PELICHUH MPAKTUYECKUX 3a/1a4;
— c(hOpPMHUPOBAHHOCTh YMEHHS JaBaTh KOJIMYECTBEHHBIC OIEHKH W TPOHM3BOIUTH pPacueThl IO
XUMHUYECKHM (hopMyJiaM U ypaBHEHUSIM;
— BJIaJICHHE MTPAaBUIIAMH TEXHUKU 0€30TIaCHOCTH TPH MCITOJIb30BAaHUN XUMHUYECKUX BEIIECTB;
— c(pOpPMHPOBAHHOCTh COOCTBEHHOW MO3ULMHU IO OTHOIIEHUIO K XUMHYECKOW HH(OpMaIuu,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

HCNOJb30BATH NMPUOOPETEHHbIe 3HAHUSI U YMEHHS] B NPAKTHYECKOM /esiTeIbHOCTH M

NMOBCEeIHEBHOM KU3HU:
- U1 OOBSICHEHUS] XUMHUECKUX SIBJICHUH, TPOUCXOIAIIMX B IPUPOJIE, OBITY U Ha MTPOU3BOJICTBE;



- onpez[eneHmI BO3MOXHOCTHU HpOTCKaHI/IH XUMHNYCCKUX HpeBpaH_IeHI/Iﬁ B paSJII/I‘-IHI:IX YCHOBI/ISIX 158
OIICHKH UX ITOCICICTBHIL,

- 9KOJIOTMUECKH TPaMOTHOTO MOBEICHUS B OKPYXKAIOIIel CpeJie;

- OIEHKH BIIMSHHS XUMHUYECKOTO 3arpsi3HCHHS OKPY)KAIOIIEH Cpelbl Ha OpraHW3M YelOBEeKa U
Jpyrue )XUBbIE OPraHUu3MBbI,

- 0e30macHOro oOpaimeHusi C TOPIYMMH W TOKCHYHBIMH BEIIECTBAMH U J1abOpaTOPHBIM
000pyI0BaHUEM;

- PUTOTOBJICHUS PACTBOPOB 3aIaHHOM KOHIICHTPAIIUU B OBITY U Ha IIPOU3BOJICTBE;

B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI OOYYAIOIIUICS T0JIKEeH YMeTh:

Ha3bIBaTh: U3YUYCHHbIC BEIIECTBA [10 TPUBUAIBHOU WIJIM MEXAYHAPOJIHON HOMEHKJIATYpPE;
onpeaefATh: BAJIGHTHOCTh Y CTENEHb OKHUCJICHHS XMMHYECKUX 3JIEMEHTOB, THUII
XMMUYECKOM CBSI3M B COCIMHEHMSX, 3apsA] HOHA, XapakTep cpeAbl B BOJHBIX PacTBOPAX
HEOPTraHWYECKUX U OPraHMYECKUX COCAMHEHUH, OKUCIUTENIb U BOCCTAaHOBUTENb, HANPABICHUE
CMEIIICHHs pPAaBHOBECHS IMOJ BIMSHUEM  Pa3lUYHbIX (PAKTOpPOB, H30MEpPhl U TOMOJIOTH,
MPUHAJICKHOCTh BEIIECTB K Pa3HBIM KjlacCaM HEOPTraHWYECKHUX W OPTaHUYECKHX COCTUHEHUH,
XapakTep B3aMMHOIO BJIMSHUS aTOMOB B MOJIEKYJaX, THUIIBI PEAKLHM B OpPraHUYECKOW M
HEOPraHWYECKON XUMUU;

XapaKTepu30BaTh: IEMEHThl MAJIbIX IEPUOJOB M0 UX MOJ0XKeHut0 B [lepuoanueckoil cucreme
JI.1. MenneneeBa;, o0IIMe XUMHUYSCKHE CBOWCTBA META/IOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUYECKUX COEIMHEHUM; CTPOCHUE M XMMHUUYECKUE CBOMCTBA M3YUYEHHBIX
HEOPTraHWYECKUX U OPraHUYECKUX COCTUHEHUN;

00BSACHATB: 3aBUCUMOCTbh CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHUs, IPUPOLY XUMUUYECKOU
CBSI3W (MOHHOM KOBQJICHTHOW, METANIMYECKOW M BOJOPOJHON), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKIMH U TOJI0KEHNE XUMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;
BBINOJHATh XUMHYECKUI IKCIIEPUMEHT: 10 PACIIO3HABAHUIO BAXHEHIIINX HEOPTaHUYECKUX U
OpPraHUYECKUX COEINHEHUI;

NPOBOAUTH: CAMOCTOSITCIIBHBI TIOMCK XHMHYECKOW WH(POpPMAIMU C HCIOJb30BaHUEM
pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIOMYISPHBIX U3AaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTra); HCHOJIB30BaTh KOMIBIOTEPHBIE TEXHOJOTMM /il O00pabOTKM U  Iepeaayvu
XUMHUYECKON MHPOpMAIUH, U €€ TPEJCTaBICHUS B PA3INYHBIX popMax;

CBSI3BIBATH: U3yUCHHBIH MaTepuai co cBoel Mpo(hecCHOHATBHON e TENbHOCTBIO;

peliaTh: pacyeTHbIE 337aUd 0 XUMHUYECKUM (pOpMyriaM U ypaBHEHUSIM;

UCMO0JIb30BATh NMPHOOpPETeHHbIe 3HAHUS M YMEHHSI B NPAKTHYECKOH [1eATEJbHOCTH H
MOBCEIHEBHOM KU3HHU:

JU1s1 OOBSICHEHUS] XUMUYECKHUX SIBJICHHUH, MPOUCXOSIINX B MPUPOJIE, OBITY M Ha MPOU3BOJICTBE;
ONpeieTICHUs] BO3MOKHOCTH NPOTEKaHUSI XUMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSX U
OIICHKH UX MOCJIEICTBUH;

HKOJIOTUYECKU IPAMOTHOIO MTOBEJIEHUS B OKPYKAIOLIEH Cpelie;

OIICHKM BIUSHUS XUMHUYECKOTO 3arpsi3HEHUsI OKPYKAIOIIEeW cpeibl Ha OpPraHu3M 4elloBeKa W
JIpYTHUE )KUBbIE OPTaHU3MBI;

0e3omacHOTO OOpameHusi ¢ TOPIYMMH W TOKCHYHBIMH BEHIECTBAMH U JaOOpPAaTOPHBIM
o0opynoBaHueM;

MIPUTOTOBJICHUSI PACTBOPOB 33JIaHHON KOHIIEHTPAIIMU B OBITY M Ha TIPOU3BOJICTBE;

KPUTHYECKON OILIEHKH JOCTOBEPHOCTH XHWMHYECKOW WH(MOpMAIMH, TMOCTYMAKONMEH U3 Pa3HBIX
HCTOYHUKOB.

B pesynprate wu3ydeHus y4eOHOW AMCIMITIMHBI «XHUMHSI OOyYaroluics TOKEH
3HATL/MIOHUMATD:

BaKHelllIMe XUMHUYeCKHe TOHSATHSA: BEUIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJEKYIa,
OTHOCHUTEIIbHBIE aTOMHAs U MOJICKYJISIpHAsE MacChl, MOH, aJUIOTPOIHS, W30TOMbI, XHMHUYECKas
CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, BAJIEGHTHOCTh, CTENEHb OKHUCJIEHHS, MOJb, MOJISIpHAs Macca,
MOJISIpPHBIH 00BEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO
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CTPOCHHUS, PACTBOPBI, OAJIEKTPOIUT W HEDICKTPOJUT, DSJICKTPOIUTHYECKAsT JAUCCOLMALIMS,
OKHCIIUTENIb U BOCCTAHOBUTENb, OKUCIEHHE M BOCCTAHOBIICHHE, TEIJIOBOM 3(QQEeKT peaxiuu,
CKOPOCTh XHMHYECKOM peakluu, KaTaju3, XMMUYECKOe pPAaBHOBECHE, YIJIEPOTHBIA CKEJeT,
(GyHKLMOHAIbHAS IPYIIA, U30MEPUsl, TOMOJIOTUS;
OCHOBHbIE 3aKOHBI XMMHH: COXPAHEHHUS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
nepuoauueckuii 3akon [[.M. Menneneena;
OCHOBHbIE TEOPMH XHMMHM: XUMHUYECKOH CBS3H, SJEKTPOJIUTHIECCKON JUCCOIUAINU, CTPOCHHUS
OpPraHUYECKHUX U HEOPraHMUECKUX COEIUHEHUN;
Ba:KHelilllMe BellecTBa M MAaTEPHAJbI:  BAXHEHIINE METAJUIbl U CIJIABBI; CEpHAsi, COJISHAS,
a30THAsl U YKCYCHasl KUCIIOTbI; OJaropoJiHble ra3bl, BOJOPOJ, KUCIOPO, TalOr€Hbl, LIEIOYHbIE
METaJUIbl; OCHOBHBIC, KHCIOTHBIE M aMQOTEpHbIE OKCHIABI M THIPOKCHABI, IIEIO0YH,
YIJIEKUCIIBIA M YrapHbIM ra3bl, CEpHUCTBIM ra3, aMMHUakK, BOJAA, IPUPOAHBIN ra3, MeraH, JTaH,
STHJICH, alleTUJICH, XJIOPUJ HATpusl, KapOOHAT W THApPOKapOOHAT HaTpus, kKapOoHat u Qocdar
KajblMsg, OCEH30J, METAHOJN W JTaHOJ, CJOXHbBIE A(QHUPBL, KUPbI, MbUIA, MOHOCAXapUIbl
(rmroko3a), aucaxapuibl (caxaposa), MoJiMcaxapuabl (Kpaxmal ¢ LeJUII0JI03a), aHUJIUH,
AMHHOKUCIIOTBI, OCJIKH, HICKYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA , KAyYyKH, IJIaCTMAaCChl;

B pesynpraTe OCBOEHHS JAaHHON 00pa30BaTENbHOM MPOrpamMMbl Y CTYAEHTA JIOJIKHBI
OBITH C(HOPMUPOBAHBI O0IIIME KOMIETEHIIMH, BKIIFOYAIOLTUE B ce0sl:
OK 01. Beibupars croco0sI pemieHus 3a1a4 npodeCcCHOHATBHON e TSIIBHOCTH IPUMEHUTEIIBEHO
K Pa3JIMYHBIM KOHTEKCTaM;
OK 02. OcymecTBisiTh NMOWUCK, aHAJIU3 W HHTEPIPETANUI0 MHPOPMALUH, HEOOXOAUMOU s
BBINOJIHEHUS 3a]1a4 IPOPECCHOHATIBHOM 1A TEIbHOCTH;
OK 03. IInanupoBaTh M peaTU30BBIBATH COOCTBEHHOE NPOPECCHOHATHHOE M JMYHOCTHOE
pa3BUTHE;
OK 04. PabGoraTe B KOJUIEKTHBE M KOMaHze, 3(p(eKTHBHO B3aMMOEHCTBOBATH C KOJUIETAMH,
PYKOBOJICTBOM, KJIINEHTAMU;
OK 05. OcyuiecTBasTh YCTHYIO M NMHCbMEHHYI0 KOMMYHHMKAIMIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoii @enepaiiuu ¢ y4eToM 0COOCHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;
OK 06. IIposBisTh TpakJaHCKO-MATPUOTUYECKYIO MO3MIIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX LIEHHOCTEH;
OK 07. CogeiicTBOBaTh COXpaHEHUIO OKPYIKaIOILIEH cpenbl, pecypcocoepexennto, 3pPHeKTHBHO
JIeCTBOBATh B UPE3BbIUAIHBIX CUTYaIIMUAX;
OK 08. Hcnonb3zoBaTh cpenctBa (pU3MYECKOW KyJIbTYphl MJISl COXPAHEHMS] U YKPEIJICHUS
3I0pOBbsl B Tpolecce Mpo(hecCHOHATBHONW JEATeNIbHOCTH U TOJJEpKaHUs HEeoO0X0IUMOro
yYpOBHSI (PU3HUECKON TIOJTOTOBICHHOCTH;
OK 09. Ucnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTMH B TPOPECCHOHATIBHOM 1€ TeTbHOCTH;
OK 10. TIlonmp3oBarbes mpodeccHOHATbHOM JTOKyMEHTallMed Ha TOCYJapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX;
OK 11. Hcnonb3oBarb 3HaHUS 1O  (PUHAHCOBOM  IPaMOTHOCTH,  IJIAHUPOBATh
NpeANPUHUMATENBCKYIO 1eATENIbHOCT B MPo(eccHoHaNbHOM chepe

B mpomecce u3ydeHHS ~XUMHH ~ Ba)XXHO dbopmupoBaTh  MHPOPMAIMOHHYIO
KOMIIETEHTHOCTh ~ OOYYaIOLIHXCSl. [TosTOMYy mpH OpraHu3aluy CaMOCTOSTENBHOW PabOoThI
aKIEHTHPYETCST BHUMaHUE OOYdJalolIMXCsl Ha MOMCKe WH(OpMAIMH B CPEICTBaX Macc-Meua,
WutepHere, B yueOHOW M CHELMANbHOM JHUTEpaType C COOTBETCTBYIOUIMM O(OPMIIEHHEM H
NpeJICTaBJICHUEM Pe3yJIbTaTOB B BUJIE JIOKJIAI0B, peeparoB, Mpe3eHTaIii.
XuMHs - HayKa 3KCIIEpUMEHTAIbHAs U Ba)KHOE MECTO B NMPOrpaMMe OTBOJIUTCS Ha MPOBEJCHUE
NPaKTUYECKHUX, IKCTIEPUMEHTAIBHBIX UCCIIEAOBATENLCKUX padoT. Ha mepBoM 3aHsITHH y4eOHOM
JUCHUIUIMHBI CTYI€HTBl 3HAKOMSATCA C PEKOMEHIYEMbIMH TEMaMH MPOEKTOB, MPOEKTHI MOTYT
OBbITh WMHIUBUAYAIbHBIMU WM TPYNNOBBIMH (10 3-X 4YeJlOBEeK) M peaju3yroTcsl Ha
3aKJIFOYUTETIBHOM 3aHSATHH, 3alUTa IPOEKTOB MOXKET OBITh MPEJCTAaBICHA HA MPOMEKYTOUHOM
aTTECTAIlHH.



Huoueuoyanvuwiii npoekm - ocobas ¢opma opranmzaiii 00pa30BaTEIBHON NEATETHHOCTH

o0ydJaronmxcs

(yuebHOE ucclenoBaHue WM y4eOHBIN MPOeKT). [J1aBHOW OTIMYUTENHHOU

OCOOCHHOCTBIO METO/Aa IPOEKTOB SBJISETCS OOyuyeHHME Ha aKTUBHOM OCHOBE, 4Yepes3
1eJIeCO00pa3HyI0 AEITEeIbHOCTh CTY/IEHTa, KOTOpask COOTBETCTBYET €ro JIMYHbIM MHTepecaM. B
OCHOBE 3TOr0 METO/a JICKHUT Pa3BUTHE IMO3HABATEIbHBIX HABBIKOB OOYYAIOMIMXCS, YMEHUU
CaMOCTOSITENIbHO KOHCTPYHPOBATh CBOM 3HAHUS, YMEHUN OPUEHTHUPOBATHCA B MH(POPMAIITMOHHOM

IIPOCTPAHCTBE, Pa3BUTHE KPUTUYECKOTO U TBOPUYECKOTO MBILLIEHUS. METO/ IPOEKTOB BCEr/1a

OpPUEHTHPOBAH Ha CAMOCTOSTEIbHYIO IESITEIbHOCTh CTYAEHTOB - MHIMBHIYaJbHYIO, IApHYIO,
IPYIIOBYIO, KOTOPYIO 00yYaroIMecs BBIINOIHSIOT B TEUEHUE ONIPENIETIEHHOIO OTPE3Ka BpEMEHU

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.

Tematuka pedeparoB (IOKIAA0B), HHIUBUAYAJIbHBIX IPOEKTOB
buorexHoorus u reHHas HHxxeHepus — texnosoruu XXI Beka.

HanoTexHONOTHA Kak IMPUOPUTETHOC HAIIPABJIICHHUE PA3BUTHUA HAYKHW WU IIPOU3BOACTBA B

Poccuiickoit @enepanuu.

CoBpeMeHHbIE METO/Ibl 00e33apaKMBAaHUS BOJIBI.

AJIIOTpONUS METAILIIOB.

Kuznp un gesarensHocTh J.M.Mennaeneena.

«[lepuomnyeckoMy 3akoHY Oy/TyIee He TPO3HUT PA3PYIICHUEM. . .>
Cunres 114-ro snementa — TpuyMd pOCCHUICKUX (PU3UKOB-SACPIIHKOB.
H3oTonsl Bogopoxa.

Hcnonbs3oBanne paguoakTUBHBIX U30TONOB B TEXHUYECKUX LEISX.

. PeHTreHoBCcKO€E M3Ty4yeHUe U €ro UCIO0JIb30BaHUE B TEXHUKE U MEAMIIMHE.

. [I1a3ma — yeTBepTOE COCTOSIHNE BEILIECTBA.

. AMop(dHBbI€ BellecTBa B IPUPOJE, TEXHUKE, OBITY.

. [Ipumenenue TBep0ro U razoobpaszHoro okcuza yriaepoaa (IV).

. 3aIuUTa 030HOBOTO PKPAHA OT XUMHUYECKOr'0 3arps3HEHUs.

.I'pybomucnepcuble  cucTeMbl, WX  Kilaccu(uKauss U HUCIHOJIb30BaHUE

pohecCuOHATBHON e TENbHOCTH.

Kocmernueckue renu.

[IpuMeHeHne cycnieH3Hil U SMYJIbCUN B CTPOUTEIIBCTBE.
MuHepalibl ¥ TOpHBIE TOPOBI KaK OCHOBA JIUTOC(EPHI.

PactBops! Bokpyr Hac. Tumsl pacTBOpOB.

Bopa kxak peareHT U cpena A XMMHUYECKOTO Ipoliecca.
Kuznub u gesrenpHocTh C.AppeHuyca.

Bkian oTeuecTBEHHBIX YUYCHBIX B pa3BUTUC TCOPUU BHCKTpOHHTquCKOﬁ JAUCCOIHMAIIU.

YCTpaHeHI/Ie JKECCTKOCTH BOJbI HAa IPOMBIIIIJICHHBIX NPCANIPUATUAX.

CepHast KUCIIOTa — «XJIeO XMMHUYECKON MPOMBIIITIEHHOCTH.
Hcnonb30BaHre MUHEPATbHBIX KUCIOT HA MPEANPUATUSAX PA3IMUHOTO MPOQUIIS.
Oxcupl U CONMM KaK CTPOUTENIBHBIE MaTEPHUAIIBL.

Hcropus rumnca.

IToBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

MHoronukuii kapOOHAT KalbIHs: B IPUPOE, B IPOMBIIIJIEHHOCTH, B OBITY.
Peakiiuu ropenus Ha MPOU3BOJICTBE U B OBITY.

BupryansHoe MOfenpoBaHre XUMHYECKHUX ITPOLIECCOB.

DNEKTPOIN3 PaCTBOPOB AIEKTPOIUTOB.

DNEKTPOINU3 PACIIABOB IEKTPOIHUTOB.

B

HpaKTI/I‘-ICCKOC MNPUMCHCHUC  BJICKTPOJIN3a: pa(bI/IHI/IPOBaHI/IC, TraJJbBaHOIIJIaCTHKA,

raJIbBAaHOCTETHI.
Hcropus nosydeHus U NpOU3BOICTBA ATFOMUHUSA.
DNEeKTPOIMTHIECKOE MOTyIeHUE U paQUHUPOBAHUE MEH.
Kuznp n gesarensHoCcTh [ J]9BH.



38. Ponb MeTauioB B HMCTOPUHM YEJIOBEYECKOW LMBWIM3aUMU. VICTOpHUS OTEueCTBEHHOM
4yepHOH MeTauryprui. COBpeMEHHOE METAJIIypruiecKoe MPOU3BOACTBO.

39. Mcropusi OTEUECTBEHHOM IBETHON METAJUTYpruH. Pojb METa/uIOB M CIJIABOB B HAYYHO
TEXHUUYECKOM IIpOrpecce.

1.4. PexoMeHyeMoe KOJIHYECTBO YaCOB HA OCBOEHHE MPOrPAMMBbI TUCHUTIIMHBI
MaKCHUMaJbHON y4eOHOU Harpy3ku - 78 dac, B TOM 4HCIIe:
00s13aTeNLHOM ayTMTOPHOMN Y4eOHOM HAarpy3Kku 00ydJaromerocs - 78 4acos;

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUILINUHBI .

2.1. O0beM yueOHOI IMCUMIIMHBI M BUAbI Y4eOHOIl padoThl.

Buj yueOHoii padoThI Oovem yacos

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 78
Oo6s13aTesibHAsI ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:

J1a00paTOPHBIC 3aHIATHS 3

IIPAKTUYECKUE 3aHATHS 14

KOHTPOJIbHBIC PAaOOTHI 5
Hmoeosas ammecmayus 6 hopme oughghepenyuposannozo 3avema. 2




2.2 TeMaTHuyecKuii NJIAH U coaep:kanue yueoHou qrucuumimabl XUMUSA

HaNMeHOBaHUe Conepxkanue y4eOHOro MaTepHajia, JadopaTropHble W NPaKTHYECKHe PadoThl, camMocTosiTeibHas | O0bem | Koasr
pa3/iesioB M TeM padora o00y4arommUXcs. uacos ﬁ‘;&““l’ye
KOMIIETCH
L1078
1 2 3
Pazpea 1. O01mas ¥ HeopraHu4yeckasi XuMHs 34
Tema 1.1. CopepxaHnue yueOHOro MaTepuala 2
OcHoBHBbIE BemectBo. AtomM. Mounekyna. Xumuueckuil sjaeMeHT. KauecTBEHHBI U KOJMYECTBEHHBIM cocTaB 1 OK.I, 2
NOHATHA u | BemecTBa. OTHOCUTEIBLHBIE aTOMHAsI M MOJISKYJIsipHast Macchl. KonmnyecTBo BemecTsa. 3.4.59.
3aKOHbI XUMHHU [TpakTuyeckue 3ansaTus Pemenue 3a1a4 Ha HAXOXKAEHUE OTHOCUTEIBHOM MOJIEKYJISIPHOM Macchl BellecTBa, | 1 OK.I, 2
OTIpeIeIeHNEe MaCCOBOH JTOJTM XUMHYECKUX JIEMEHTOB B CIIOKHOM BEILIECTBE. 3.4.58.
Tema 1.2. CopepxaHue yaeOHOro Marepuaa 4
Ilepuoanueckunii | [lepumogmueckuii 3akoH. I[lepuoamyeckas cucrema — rpaduyeckoe oroOpakeHue 3akoHa. CTpykTypa OK.1, 2,
3a4KOH M IepHO- | MEPUOINYECKOM TaOIHIIbI: IEpUoAbl (Maible U OOJbIINE),IPYIIbI (T1aBHas U mobouHas). CTpoeHue aToma. 34.59.
audeckas cucre- | Mzotonsl. CTpoeHHE 3JIEKTPOHHBIX O0O0JI0UEK aTOMOB MaibiXx W Oompmmx mnepuoaos. [lonstue o6 |1
Ma  XHMHYECKHX | opOuTansx. s-, p-, d-, opOutanmu. DIEKTpOHHbIE KOH(MUTYpalMd AaTOMOB DIIEMEHTOB. 3HAa4YCHHE
3J1€eMEHTOB NIEPUOTNIECKOTO 3aKOHA.
A.A.MengeneeBa | [Ipaktiueckue 3aHATHSA: CTpOEHHE IEKTPOHHBIX 0007I0UEK aTOMOB MaJIBIX U OOJIBIINX TTEPUOIOB. OK.1, 2
" CTpOeHue 1 34.59.
aToma.
Tema Copepkanne y4eOHOro Marepuana 2
1.3.Ctpoenue [Tonstne o xumuyeckoit cBs3u. KoBaneHTHas cBsA3b (MOJISIpHAs U HeMossgpHas). MexaHu3M o0pa3oBaHMUS. OK.1, 2,
BellecTBa. DIEeKTPOOTpUIIATETLHOCTh. MOHHAs CBs3b. MeTtayummyeckast CBS3b M METAJUTMUYECKasl KPUCTAJUTHYECKast 2 3.4.59.
Xumunueckas pewerka. Bomoponnas cBsa3b. Kpucrammueckue pemeTk (MOHHbIE, aTOMHBIE U MOJIEKYJISIDHBIE).
CBA3b.
Tema 1.4. Coneprkanue yueOHOro MaTepuaa 4
Boma. PacrtBopsbl. | Bona xak pactBoputesnb. PacTBOpUMOCTh BelecTB. 3aBUCMMOCTb PAaCTBOPUMOCTH Ta30B, XKUAKOCTEH U OK.1, 2,
DJIEKTPOJIMTHYEC | TBEPJBIX BEIIECTB OT pa3IUyHbIX (hakTopoB. MaccoBast 051 paCTBOPEHHOT'O BEIIECTBA. 3.4.59.
Kasi AUCCONMALMA. | DIEKTPOIUTEI U HEDJICKTPOIUTHI. DIIEKTPONMTHYCCKAsT JUCCONUaIis. MeXaHU3Mbl IHCCONMANNN s | 2
BEIIECTB C pa3iIW4YHbIMH BHJAaMH CBs3u. Cremnenp auccoumanuu. CuibHble M ciaOble 3JIEKTPOJIUTHL
I'upponns comnent.
[TpakTuyeckue 3ausTust: 1. Pemenue 3a1a4 Ha HAX0XKAEHUE MAaCCOBOI JIOJIM BEIIECTBA B PACTBOPE. 2
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Tema 1.5. Copepxanue yueOHOro Marepuana 4
Knaccudpukanusa | Knaccel Heopranmdeckux coeauHeHuil. Oxcuasl (cosieoOpasyomue u HecosneoOpasytomnue). OCHOBHBIE, OK.1, 2,
HEOPraHW4YecKUuX | am(oTepHbIE U KUCIOTHbIE. XUMUYECKUE CBOMCTBA U MOJyYEHUE OKCHUJIOB. 3.4.5.9.
COeIMHEeHHU. Kucnotsl, ocHoBanus. Kimaccudukanus no pa3inyHbIM NpU3HaKaM. XUMUYECKHE CBOMCTBA B CBETE TEOPUU | 2
JNEeKTpoNnuTHYecKo nucconranud. OcoOEHHOCTH B3aUMOJICHCTBUS KOHLIEHTPUPOBAHHOM CEPHOM U
a30THOU KucaoT ¢ MetauiaMu. CriocoOsl nosyuenus. Conu. CpenHue, KUCIIbIE U OCHOBHbIE. XUMHUYECKHE
CBOIICTBA B CBETE TEOPUH IEKTPOIUTHUECKOHN nucconuranuu. CriocoObl MOIydeHusl.
ITpakTnueckue 3anstusi: CocTaBIeHHE YPaBHEHUN peakivil (MOJIEKYISIPHBIX U HOHHBIX). 1
JlaGopaTopHast pabora Kiaccel HeopraHuueckux coeauHeHHi. ['eHeTmdeckas CBA3b MexAy kiaccamu | 1 OK.1, 2,
HEOPraHNYECKUX COCTUHEHUH. 34.59.
Tema 1.6. Knaccudukanust peakrnuii. Peakumm coequHeHUs, pa3joKCHHs, 3aMeleHus, oOMeHa, oOpaTtumbie U | 6 OK.1, 2,
XuMHYecKHe HEOOpaTHMbIe, SK30TEPMUYECKHE W DHIOTEPMUYECKHE, C HW3MEHEHHEM CTENeHH OKHCIeHHus u 0e3 | 2 3.4.58.
peaKIuu. U3MEHEHUS CTETICHH OKUCIICHHUS. 2
Kaaccnduxanmus. 2
OxucaureJbHo -
BOCCTAHOBHTEJIbH
ble peaKkIuu.
Tema 1.6. Coneprxanue yueOHOro MaTepuaa
CKOpocuT" CKOpOCTh XMMUYECKHUX PEaKIUil U 3aBUCMOCTb €€ OT Pa3IMYHbIX (PaKTOPOB. 2 OK.1, 2,
peakumnu. XUMHYECKOE PABHOBECHE M CIIOCOOBI €T0 CMEIICHHS. 34.59.
Oﬁpa"‘i‘wc“’ [TpakTuyeckue 3aHATHS: Cocrapnenue OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. | 2 OK.1, 2,
peaxkunm- CamocTosTenpHas padora odydaromuxcs: COCTaBICHHE OKUCIUTEIFHO — BOCCTAHOBUTEIBHBIX PeaKiuid 1 | 3 34.59.
paccTaHOBKa KO3(PHUIIMEHTOB METOI0M 3JIEKTPOHHOTrO OajlaHca.
Kourponbnast pabora Nel. 2
Coneprkanue y4eOHOro MaTepuana 6
Tema 1.7. Mertamnbl. [lonoxenue B mEpHOIUIECKON cucTeMe, 0COOCHHOCTH CTPOCHUST aTOMOB. DU3NUYECKHE CBOMCTBA | 2 OK.1, 2,
Xumust metauioB. Knaccugukaius MeTanaoB MO pa3IUYHBIM MpU3HAKaM. 3aBHCUMOCTh CBOMCTB OT MOJOXEHHUS | 2 3.4.59.
MeTaJLVI0B. aTOMOB B TMEPUOJUYECKONW cucTteMe. XHMHUYECKHE CBONCTBA METAJUIOB. OJEKTPOXUMHUYECKH psan | 1
HanpspkeHud. CriocoObl mosyueHust MeTauioB. Metamtyprus. [lupomeramnyprusi, TMApOMeTaTyprus,
anekTpoMeTayuryprusi. CIiiaBbl Y€pHBIE U IIBETHHIE.
JlaboparopHas pabota: OOIHe CBONCTBA METAILIOB. 1 3())1:51 3 2,
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Tema 1.8. Copnepxanue yueOHOro MaTepuala 6
Xumus
HEMeTAJLJIOB.
Hewmerannsl. IlonmokeHne B mnepUOAMYECKON cHcTeMe, OCOOCHHOCTH CTpoeHus aToMoB. Hemeramisl | 2 OK.1,
IPOCTbIE BEIIECTBA. 3aBUCUMOCTh CBOMCTB OT TIIOJIOXKEHUS aTOMOB B TIEPUOJMYECKONW CHCTEME. | 2 5'459
OKHCIUTENBHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA HEMETAJIIIOB. 2 S
KonTponbhas padota Ne2. 2 (ZDK- L,
3i4.5,9.
Paznea 2. Opranunyeckasi XuMHUs 44
Tema 2.1. CopepxaHue yaueOHOro MaTrepuana 2
OcHoBHBIE IIpeamer oprannueckoi xumuu. IIpupoaHble, HCKYCCTBEHHBIE U CUHTETUYECKUE OPraHMYECKHUE BemecTsa. | 1 OK.1,
NOHATHSA CpaBHeHHE OpraHMYECKMX U HEOPraHMYeCKHX BelecTB. OCHOBHBIE IOJIOXKEHHSI TEOPHUS XMMHUYECKOTO 2,
OpPraHMYecKoi ctpoenusi A.M.ByrtnepoBa. W3omepms. Kiaccudukamms OpraHHYECKHX BEIIECTB 110  CTPOCHHUIO 34.59.
XHMHH YIJIEPOJHOIO CKeJleTa W HaluuMio (QyHKUMOHAIbHOM rpymnsl. Knaccudukauus peakuuil B opranndeckoi
XUMUH.
[TpakTueckue 3ansTus: Pelenue 3a1a4y Ha BBIBOJ MOJIEKYJISIPHON ()OPMYJIbI BELIECTBA. 1
Tema 2.2. ConeprkaHue yueOHOro MaTepuaia 2
IIpenenbusble Ankanbl: CTpoeHue, TOMOJIOTHYECKHI psJll, U30Mepus, HOMEHKIaTypa. XUMHUYECKHUE CBOICTBa ajkaHOB: | 1 OK.1,
yIJ1€BOAOPOAbI. TOpEHHE, 3aMELLEHUE, PA3TI0KEHUE, NETHIPUPOBAHHUE. 5'4 59
[TprmeHeHne ankaHOB Ha OCHOBE CBOMCTB. Cr0cOObI MOTYYEHHsI aJIKaHOB. T
[Tpaktuyeckue 3anatusi: CocraBieHHE CTPYKTYPHBIX (opmyid, (GopMys M30MepoB, ypaBHEHUHl peakuuii, | 1 OK.1,
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA aJIKaHOB. 314.5’9.
Tema 2.3. | Comeprxkanue yueOHOro Marepuana 4
Henpeneabubie Ankensl: CTpoeHHEe, TOMOJIOTHYECKUH PsJ, U30MEpHs, HOMEHKJIATypa. XUMHUYECKHE CBOICTBA alKEHOB: | 2 OK.1,
YrjIeBo10poabI. rOpeHHe, MPUCOEAMHEHNE, THIpaTalus, noaumepusanus. [I[pumeHeHne ankeHoB Ha OCHOBE CBOMCTB. :2)"4 59

CriocoObl TTOTYIeHUS ATKEHOB.

Ankanuensl: CTpoeHHE, TOMOJOTHYECKHH psll, W30MEpHsi, HOMEHKIaTypa. XHWMHYECKHE CBOWCTBa
JINEHOBBIX YIIJIEBOJOPOAOB MPUCOETNHEHHE, TOJIUMEPHU3ALUS B Kayuyku. HatypanbHbIN KaydyK.

Anxunbl: CTpoeHHe, TOMOJIOTHYECKUN Psifl, U30MepHs, HOMEHKIIaTypa. XUMHYECKHE CBOICTBA aKUHOB:
TOPCHUC, NPUCOCANHCHUEC, TUApAaTalH. HpI/IMeHeHI/Ie U CIIOCOOBI IMOJIYYCHH S aJIKWHOB.
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[Ipaktrueckue 3ansTus: CocTaBlieHHE CTPYKTYPHBIX (opmyi, GopMysn M30MepoB, YpaBHEHHMH peakiuid, | 1 OK.1,
XapaKTEpU3YIOIINX XUMHUYECKNE CBOMCTBA HENPEEIbHBIX YIIIEBOIOPOAOB. §j4.5,9.
Tema 2.4. CopepxaHne yaeOHOro Marepuaa 4
ApomaTHyecKkue Apenbl. benzon. Xumuueckue cBoiicTBa OeH30ia: TOpeHue, 3aMenieHle (raJloreHupoBaHue, HUTPOBaHUE), | 2 OK.1,
yIJ1€BOAOPOAbI. npucoenuHenue. [Ipumenenne 6eH301a Ha OCHOBE CBOMCTB. 2'4 59
Tema 2.5. Copepxanne yueOHOro Marepuana 4
IIpupoansie [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIN U NOMYTHBIA HEPTSIHOI ra3el. CocTaB, IpUMEHEHHE. | 2 OK.1,
HCTOYHUKH Hedts. Cocta u nepepabotka HedTu. [leperonka u kpekunr. HedrenpomayKkTsl. 2,
yIJ1€BOJOPOAOB. KonTponbhas pabora Ne3 2 34.59.
Tema 2.6. CopepxaHue yueOHOro MaTepralia 18
Kucaopoaconepx | I[Ipenenvubie omHoaToMHble cnupThl. DyHKIMOHaNbHas rpynna (TuapokcunpHas). Homenkmarypa, | 2 OK.1,
amme nzomepus. XHMMHMUYECKHE CBOMCTBA JTaHOJA: B3aMMOJCIHCTBHE C HATpUEM, TIallOr€HOBOJOPOAAMH, 5'4 -
OpraHuveckKue o0Opa3oBaHHe MPOCTBHIX U CIOXKHBIX 3(QHUpoB, okucieHue B anpiaerui. [lomydenne cnuproB. [IpumeHenue. .
coeUHEeHHUs. AJIKOroin3Mm, ero mocjaeaCTBUsL. 2
MHoroaromMHble CHUPTHI: ATWICHINIMKONL W riaunepud. CpoiictBa. KauecTBenHass peakius Ha
MHOTOaTOMHBIE CITUPTHI. 2
O®enHon. Pusznyeckue M XUMHYECKHE CBOMCTBa (B3aMMOCHCTBHE C THUIPOKCUIOM HATpUs U a30THOH | 2
KucinoToi). BzauMHoe BiaMsHHUE aTOMOB B MoJjiekyJe (eHomna. [Ipumenenue.
Anpaeruasl. AnplerujiHas rpynna — (QyHKIUOHaJbHAs Tpymnna. XUMHYECKHE CBOMCTBA: pEaKIHMU
OKHCJIEHHS U BOCCTaHOBJIEHHUsI. [loslydeHne 1 npuMeHEHNEe aabAeTuI0B.
[Tpaktuyeckue 3anatusi: CocraBieHHE CTPYKTYPHBIX (opMmysd, (GopMysl M30MepOB, YpaBHEHMH peakiuid, | 2 OK.1,
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA CIUPTOB U aJIbJIETUJIOB. §j4.5,9.
Kap6onoBeie kucnotel. KapOGokcunbHas rpymnna, kak (yHkuuoHanbHas. Homenknatypa, uzomepus. | 4 OK.1,
XuMHuecKkue CBOHCTBa (0OOLIME ¢ MUHEpaJbHBIMU KHUCIOTAaMM U peakuus sTepudukanuu). Beicmme 5'4 59
KapOOHOBBIE KUCIIOTHI (MTATbMUTHHOBAS U CTEAPUHOBAsI ).[TOJIy4eHHUE KUCIIOT U IIPUMEHEHHE. T
Crnoxubsle 3¢upsl. Peaknus stepudukanuu. CroxuHsle 3Qupsl B HpuUpoje, WX 3HaueHue. [ 'uaponus | 2
CJIOKHBIX 3(pUpOB.
XKups! kak cioxsbie 3¢upsl. Knaccupukamnus xupoB. XMMUUYECKHE CBOWCTBA: THAPOIU3 U THIPUPOBAHHE
YKUPOB. IPUMEHEHHUE )KUPOB Ha OCHOBE CBOMCTB. Mbllla M CHHTETHYECKUE MOIOIIIME CPECTBA.
JlaboparopHas pabota: CBo¥cTBa KAPOOHOBBIX KHUCIOT 1 g)K-l,
3.4.59.
Tema 2.7. CopepxaHue yaeOHOro MaTepuana 4

13




YrieBoanl. VYrineoasl. Knaccudukamus (MOHOcaxapuabl, JAUCaXapuibl U Ioducaxapunbl). [J1F0ko3a - BemecTBo ¢ OK.1,
TBOMCTBCHHON (YHKIUEH (ampAeruaocnupT). XUMHUYECKHE CBONCTBA: OKHUCJICHHWE, BOCCTAHOBJICHHE W 5'459
OpoXxeHue. A
Hucaxapun — caxapo3a. CpoiictBa. [Ipumenenue. [lonyuenue.
ITonucaxapuapl: kpaxMai u neinonosa. Coiictsa. [Ipumenenue.
KonrtponbHas pabora Ned
Tema 2.8. Copepxanne yaueOHOro Marepuaa
Azorcogepaxamme | AMuHbL. Anudaruyeckue aMuHbl, HOMeHKiarypa. CBoiicTBa. AHMIMH — apOMaTHYECKUH aMHH OK.1,
OpraHuyeckue (opranundeckoe ocHoBa Hue). [Ipumenenue. §'4 -
cOeJUHEeHHSI. AMUHOKHCIIOTHI Kak aM(poTepHbIe T YHKIIMOHAIBHBIE OpraHnveckue coeanHeHus. CBoiCTBa. 3HaYCHUE. B
benku. CtpykTypbl Oeinka (mepBuYHasi, BTOpUYHas, TperuuHas). CBoiicTBa: TOpeHHE, ACHATYpalus,
[[BETHBIC PEAKINH, TUAPOIN3. bronornyeckne QyHKIMHU OEIKOB.
[TpakTiueckue 3anstus: CocTaBieHHE CTPYKTYPHBIX (OpMyN, ypaBHEHUH peakiMii, XapaKTepHU3yIOIIUX OK.1,
XUMHUYECKHE CBOMCTBA aMHUHOB U aMMHOKHCJIOT. 3’4 59
Tema 2.9. CopepxaHue yaueOHOro MaTrepuana
CunTeTn4yeckue [Tonmumepsl. Ilomyuenue (peakuumu mOJMMEpHU3ALMM, IOJMKOHJEHCAlMK), cBoiicTBa. [lmacTmacchl OK.1,
BBICOKOMOJICKYJIS1 | (TEpMOpEaKTHUBHBIC, TepMOILIacTUUHbIE). [[prMenenue. 5'4 -
pHEBIE Cunrernueckue kayuyku. [lonydyenue u cBoiictBa. OTAeNbHbIE IPEICTABUTENH. S
COCJUHECHHSI. BosnokHa, knaccugukanus. [Ipumenenue. OTenbHble IpeaCTaBUTENH.

JndpdepeHnpoBaHHbIN 3a4eT:
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3. YCJOBUA PEAJIM3ALIUU ITPOI'PAMMBI JUCHUTIIJIMHBI

3.1. TpeGoBaHus K MUHUMAJILHOMY MaTepUaIbHO-TEXHUUECKOMY 00eCIIeYeHHIO

Peanuzanuss mporpamMmbl  JUCIHUIUIMHBI TpeOyeT HamWuus Y4eOHOrO KaOWHETa XHMHH,
1ab0paTOpUN XUMUHU.

O06opynoBaHue yueOHOr0o KabuHeTa 1 1abopaTOpuu XHUMHHU:

- IOCAIOYHBIE MECTa MO KOJHMYECTBY OOyUYaAIONINXCS,;

- pabouee MeCTO MpenoaBaTes;

- IEMOHCTPALMOHHBINA CTOJ;

- BBITSDKHOU 1IKad;

- y4eOHO-HarJISIHbIE TTOCOOuS 1 1abopaTopHOE 000pYIOBAHHE:

NEpUOANYECKas CHCTeMa XuMU4eckux odinemeHToB J[M. MenneneeBa, pan HanpsbKeHUN
METaJUIOB, TabJIuIla paCTBOPUMOCTH COJIEH, KMCIOT M OCHOBAaHUM B BOJE, XMMUYECKas MOCYAa,
XUMUYECKHE PEAKTUBBI, KOJUIeKIHMH: «Metamnel», «l'opHple noponsd», «llmactmaccel u
BOJIOKH@», MOJIEJIM OPraHMYECKHUX BEILECTB, KOMIUIEKTHI IJaKkaToB: «OpraHudeckas XUMHS»,
«MerTaibl 1 HEMETAJLIb»., KPUCTAINIMYECKUE PEIIETKH: COJIM, aJIMa3a, Keesa.

TexHuueckue cpeacTBa oOyueHUs: MHTEPAKTHBHAsl JI0CKA C JIMIIEH3MOHHBIM OOecleuyeHUueM M
MYJIbTUMEAUANIPOEKTOP ( MPOCMOTP BMJEO U HAYYHO-MOMYJSPHBIX (PHIBMOB OCYIIECTBISACTCS
B MH(pOpMaLnOHHOM KabuHeTe Ne 36 , ¢ BBIXOJOM B CETH UHTEPHET).

3.2. UudopmanuonHoe odecriedeHrne 00y4eHust
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H3AaHuUi, WHTepHeT-pecypcoB, IONOJHHUTEJIbHOM

JUTEepaTypbl
OCHOBHBIE UICTOYHUKHU:

1. T'abpuensn O.C. Xumus: y4yeOHMK JUIsI CTYJIEHTOB  HPO(ECCHOHANBHBIX  Y4E€OHBIX

3aBEJICHUI. Mocksa, 2017 r.

2. Tabpuensa O.C. Xumus B TecTax, 3ajjavax, yNpaKHEHHsX: ydeOHoe mocobue Juis
CTYIEHTOB cpeaHux mnpodeccuoHanbubix 3aBenenuit/ O.C. I'abpuensn , I'.I'.JIsicoBa. — M
2017 r.

3. Tabpuensn O.C. Ilpaktukym mo oOuieil, HeOpraHnyecko, OpraHM4ecKod XUMUU: ydeOHoe
nocoOue JyIsi CTYAEHTOB cpeHux mnpodeccuonanbubix 3aBeneHuit/ O.C. ['abpuensH,

N.T". Octpoymos, Jlopodeesa H.M.-M., 2017t .

HHuTtepHer- pecypc
www.informatika/ru/text/database/cheiny/START .html.
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3.2. KagpoBoe o0ecnedyeHue

OOyueHue CTYJEHTOB OCYIIECTBISET Mpeno/iaBaTelib C BBICIIMM II€Iaroru4ecKuM
00pazoBaHMEM, COOTBETCTBYIOMIECTO MPOGUIIs, KBATM(PUKAIIMOHHOW KAaTETOPHH,  MPOIICAIINN
CTOXHUPOBKY B YUYEOHBIX 3aBEJICHUSAX HE PEXEe OJHOro pa3a B 3 ToAa, B COOTBETCTBHH C
MIpeno1aBacMoi Y4eOHOU JTUCITUTIITMHOM.

3.3. YcaoBusi peaM3amuu NporpaMmbl 1J1s1 JIUI ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

[TporpamMma pazpabotana ¢ yuerom TpebGoBaHUN TPO(HECCHOHATHLHOTO CTaHAApTa U B
COOTBETCTBUHU C OCOOEHHOCTSAMM OOpa30BaTeNbHBIX MOTpedHOocTel mHBanuaoB u jui OB3 c
YU4E€TOM BO3MOXKHOCTEH WX TCHUXO(PHU3NYECKOTO Pa3BUTHS W UX BO3MOXKHOCTSAMU. [Iporpamma
pazpaboTaHa Ha OCHOBE  METOJMYECKHX pEKOMEHJAlHMi 1o pa3paboTke U pealu3aluu
aJIaNTUPOBAHHBIX 00Pa30BaTENBHBIX MPOTPAMM CPEAHETO MPOPECCHOHATHHOIO 00pa3oBaHUs,
YTBEpkKACHHbIE TUPEKTOpOM JlemapraMeHTa rocy1apCTBEHHOW MOJUTUKH B cepe MOArOTOBKU
pabounx kanpos u JI1O Hayku Poccun ot 20 anpenst 2015t. Ne06-830.

Hns oOyuaronmuxcs u3 uucna Jjmn ¢ OB3  (MHBanMIOB, JETCH-WHBAIMIOB) peaTU3aIUs
OpoOrpaMMbl  y4eOHOW  MUCHUIUIMHBL  «XHUMUS»  TMPOBOJUTCS C  y4YEeTOM OCOOCHHOCTEH  HX
NCUXO(QHU3NIECKOTO PA3BUTHS, MX WHIVUBHIYAJIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3/OpPOBBS, ITyTEM
COOJIFOICHHUS CIEAYIOMUX 00X TPeOOBaHUH:

- TpoBelAcHHE YYEeOHBIX 3aHITHH, MPOMEKYTOYHOM aTTeCTalMd 1O JUCUUILUIMHE M JIMI C
OTpaHWYEHHBIMHA BO3MOXKHOCTSMH 3[0pPOBbsI (MHBAJIHIOB, NETCH-WHBAINIOB) B OXHON ayIUTOPHU
COBMECTHO € OOYYalOIIMMUCS, HE MMEIOIIMMH OTPaHUYEHHBIX BO3MOXKHOCTEH 3IOpPOBBS, €CIH 3TO HE
CO3JIaeT TPYIHOCTEH Al 00yUaIOIINXCS;

- TIPUCYTCTBUE B ayJUTOPHU ACCUCTEHTA, OKA3bIBAIOLIETO OOYYaIOMIMMCSI HEOOXOIUMYIO TEXHUYECKYIO
NOMOIE C YYeTOM HUX HWHIMBHIYaJbHBIX OCOOCHHOCTEH (3aHATH pabodee MeCTO, IepeABUTaThCA,
MPOYUTATh U OPOPMUTH 33JaHKE, OOIIATHCS C TPENoAaBaTeNeM);

- TIOJIb30BaHHWE HEOOXOMUMBIMH  OOYYaIOIIMMCs TEXHHUYECKH CpPEACTBAMH Ha YUEOHBIX 3aHSATHAX C
Y4ETOM MX WHIUBHIYAJILHBIX OCOOCHHOCTEIH;

- obecriedeHre BO3MOXKHOCTH OECIIPENsITCTBEHHOTO JOCTyNa OOYYarOIIMXCsl B ayAUTOPUH, a TaKKe HX
npeObIBaHMS B YKa3aHHBIX TOMEIICHHSIX.

Mamepuanvro-mexuuueckoe obecneueHiue.

Crynentsl 00y4aroTcsi B KaOMHETaX € JOCTYNOM K KOMIIbIOTEpY W pecypcam VHTepHer, mpu
HEOOXOJUMOCTH TONB3YIOTCS OHMONMoTeKol. Peanmzanus yueOHOW JUCHUIIMHBL OCYIIECTBISCTCS B
KaOMHETEe C BBIJCICHHEM CIIEIMAIbHBIX MECT JJIsl JIUI[ C OIPAaHMYCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBSI.
Hudpactpykrypa oOpa3oBaTenbHONH OpraHU3alWy, MaTepuaibHas 0a3za COOTBETCTBYET COBPEMEHHBIM
TpeOOBaHUSIM M JOCTATOYHA JUIS CO3MaHHS TPeOyeMbIX YCIOBHH Ui OOYyYeHMS M Pa3BUTHS JIUIl C
OTpaHUYEHHBIMHA BO3MOXKHOCTSIMH 3JI0POBbs (HHBAIHIOB, JIETeH-HHBAINIOB).

Kaoposoe obecneuenue obpazogamenvrozo npoyecca.

Peanmuzanmst mporpaMmbl  OCYIIECTBIISIETCS — IEJarorH4ecKUMM — KaJpaMHd, HWMEIOIIMMH  BBICIIEE
nearornieckoe 00pa3zoBaHNE COOTBETCTBYIONIEE MPENOaBACMON JTUCIIMIUINHE C 00s3aTeNBHBIM
MIPOXO’KICHUEM CTRKUPOBOK U MOBBIIICHUS KBAUTM(UKAIIMA HE PeXe OJHOro pa3a B 3 roja, a Tak ke
KypChI TIOBBIIICHHSI KBATH(UKALWY JUTS TI€aroroB 10 HHKIIO3MBHOMY 00pa30BaHUIO IS OOYUSHUS JIHI]
¢ OB3 (umBamuzaoB, AeTeW-wHBaNWAOB). [IpemomaBareny MOJDKHBI 3HATH MOPSIOK pPEATA3AINH
JUJIAKTUYECKUX TPHHIUIIOB HHAMBUIYILHOTO W Au(M(HEepeHIIMPOBAaHHOTO IOJIXO/I0B, Pa3BHBAIOIIETO,
HarJSITHOTO M MIPAaKTUYECKOr0 XapaKkTepa 00ydYeHusl.

Yuebno — memoouueckoe u ungpopmayuonmoe obecneuenue.

OOyueHne OpraHW30BaHO C HCIOJB30BAaHHEM  CIICNUATBHBIX METOJOB OOyYeHHS U
JUIAKTUYECKUX MaTepPHajoB, COCTABICHHBIX C YYETOM OCOOEHHOCTEH NMCHXO(pH3MYECKOTO pa3BUTHUS,
WHIMBUIYaJIbHBIX BO3MOKHOCTEH M COCTOSIHMS 3A0POBBSI Takux oOydwaromuxcs. B ocBoeHuu yueOHOM
JUCIUIUIMHBl WHBAMJIAMH M JIMIAMH C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU  3J0pPOBBSl  y4eOHO-
METOJIMYECKHE MaTepHaibl JUIsl CaMOCTOATENILHOW pPa0OThl  MPEJAOCTABISIOTCS B (dopmax,
aIalITUPOBAHHBIX K OTPAaHWYEHHSM UX 3JJ0POBbS U BOCHPUATUS MH(OPMAIMK: B IEYaTHON (OpME HIIH B
(dhopMe 3JIEKTPOHHOTO JOKYMEHTA.

OpraHn3anoOHHO-TIEIaArOTHYECKOE  COMPOBOXKICHHE HaTpaBICHO Ha KOHTPOJb Y4eObl
oOyyaromierocs HMHBajJHAa WJIM OOYdYalOMIerocsi € OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3[0POBbS B
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COOTBETCTBHH C TpaduKkoM y4eOHOTO TIpOoIlecca B YCIOBUSAX WHKIIO3UBHOTO o0yueHus. CoaeicTBHE B
00ydYeHNHM peanu3yeTcsl dYepe3 WHIWBHIYAIbHYI0 paboTy ¢ O0O0yJaronuMucs (KOHCYITBTAITHHN).
Kommekranuss OubmuoteyHoro ¢oHAa OCYIIECTBISETCS  AJIEKTPOHHBIMH W3AAHUSIMH OCHOBHOH M
JOTOJTHUTENBbHON Y4eOHOH TUTepaTyphl O MPEnoAaBacMOi TUCIUIUINHE.

Konmponb u oyenxa pesynvmamog 0ceo0eHuss OUCYunIumbl.

KoHnTponp u oneHka pe3yapTaTOB OCBOCHMS AWCLMIUIMHBI OCYLIECTBISIETCS IIPENoJaBaTeleM Kak
TPaJULMOHHBIMH, TaK WHHOBAIIMOHHBIMA METOAAaMH, BKIOYas KOMIIBIOTEPHBIE TEXHOJOTUH. DopMbl
KOHTPOJISL A7 OOydaromuxcs C OTPaHWYEHHBIMH BO3MOXKHOCTSMH 3I10POBbsl (MHBAIWIOB, IETEH-
WHBAJIH/IOB)yCTAHABIIUBAIOTCS C y4YETOM HWHAMBHIYaTbHBIX TCHUXO(PHU3NIECKHX O0COOeHHOCTeH (YCTHO,
NUCbMEHHO Ha OyMare, MHCBMEHHO Ha KOMIIbIOTEpE, TecTupoBaHue). [Ipu MOATOTOBKE K OTBETY
oOyyaromumMcs TMpH HEOOXOAMMOCTH NPEAOCTaBISETCS AONOIHUTENbHOE BpeMs. llpu mpoxoskaeHuu
IPOMEXYTOYHOM aTTecTaluy BO3MOKHO YCTAaHOBIICHHE MHINBHYalbHbIX IPA(UKOB.

Ocobennocmu peanusayuu npocpammul 011 00Y4AIOWUXCA C HApYUEHUeM CIIYXa.

VY4eOHbII MaTepHal MpeaCcTaBisSeTCs B MUCBMEHHOM M 3JIEKTPOHHOM BapHaHTaxX, ¢ MOAPOOHBIM
pa3bsICHEHHEM HOBBIX TEpPMUHOB. Ha JEKIMOHHBIX M NPAKTUKO-OPUEHTHUPOBAHHBIX 3aHATHUSIX
BU3YyaJbHBIM MaTepuai B XOJ€ €ro MpeICTaBICHUs YETKO IPOroBapuBaeTCs, M0ciIe OObACHEHNS KaKOIro-
mbo Bompoca HEOOXOAMMO JenaTh HeOoibmue mnaysbl. Lupoko wucmoib3yeTcs WILTIOCTPATUBHBINR
MaTepHai: o0ydJaroIuMcs MPEIbABISIIOTCS KapTOUKH, CXEMBI, IJIAaKaThl, TJI0CCApHid, BUIEOMATEpHAIIBI U
zp.

OOyueHne HaINpaBICHO HAa Pa3BUTHE YCTHOM M MUCBMEHHOM pedr, oOoralieHne u aKTHUBU3AIHIO
cnoBapsi, (opMuUpoBaHHWE YMEHHUS TOHMMAaTh CJIOBECHbIE HWHCTPYKIHUH, TIE€PEBOAMTH HX B
CaMOMHCTPYKLMH, (HOPMYJIHPOBaTh M IJIAHUPOBATh PELICHHE PA3JIUYHBIX HHTEIUIEKTYyaJbHBIX 3ajad.
IlenecooOpa3HO peryiIupoBaTh COOTHOIICHUE BepOajdbHBIX W HEBepOaJIbHBIX KOMIIOHEHTOB IIpH
OCYILECTBIICHUH HHTEIUICKTYa bHBIX OMEPaIHid.

B nporecce 00yyenus Jauil ¢ HApyLIEHUEM CllyXa IpernoAaBaTesieM YUUThIBAETCS, YTO OCHOBHBIM
CIocoO0M BOCTIPUSTHS PEYX TIyXUMH OOYYalOMIMMUCS SIBISETCS YTeHHE ¢ T'y0, crabocCiblmaniMa —
CIIyXo-3puTenbHOe  Bocmpusthe. OCylIecTBISIeTCS KOHTPOJIbL 3a TeM, 4YToObl oOydarommecss c
HapylIeHWEM CiyXa IOJIb30BAIMCh WHAWBUAYATBHBIMH CIIYXOBBIMH amlaparamMu, O0eCleYHBaIOIIIMHU
0oJiee TOUHOE CITyXO-3pPUTENIFHOE BOCHPUSATHE PEUH.

Ha muddepenunpoBanHoM 3adere MO AWCUUILIMHE TAaKUM OOYYAIOMIMMCS IPEJOCTaBISAETCS
BO3MOXHOCTb OTBETa B TUCbMEHHOM (hopme.

Ocobennocmu peanuzayuu NPopammbl 015 00YHAIOWUXCSL C HAPYUEHUEM 3DEHUSL.

IIpn ocBoeHMn y4eOHOW AMCLUILIMHBI NPEAOCTABIAIOTCS TH(IOTEXHUUYECKHE CPEICTBA: MpPH
HEOOXOJUMOCTH — KOMIUISKT MUCBMEHHBIX TNPHUHAJICKHOCTEH W Oymara Juisi NMUChbMa penbedHO-
TOYEUHBIM MIPUQTOM bpaiins, KoMIbIOTEpP CO ClEUATU3UPOBAHHBIM IIPOIPAMMHBIM 00eCIIeUeHHEM; IPU
HEOOXOIUMOCTH TPEJOCTABISETCS YBEIMUMBAIOIIEE YCTPOMCTBO, BO3MOXKHO TAaKXe HCIIOIb30BAHUE
COOCTBEHHBIX YBEIMUUBAIOIINX YCTPOMCTB.

VY4eOHble TOCOOHSI M MaTepHabl JUisi CAaMOCTOSATENILHON PabOThI IOJKHBI OBITH MPEICTABICHEI B
¢dopmax, aanTUPOBAHHBIX K OTPAHUUYCHUSM HX 3/10POBbSL:

- B TIeYaTHOM (hopMe YBEITMUEHHBIM MIPUPTOM;
- B (pOpMe DIIEKTPOHHOTO JTOKYMEHTA;

- B hopme aynuodaiina;

- B leyatHou (hopme Ha si3bike bpaiins.

AKTHBHO HCIIOJIB3YIOTCSI COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJIOrHU. KOMMBIOTEPHI OCHAIICHBI
CHEeNMANBHBIM IPOrPaMMHBIM — OOecliedeHHeM: IporpamMMa oskpaHHoro poctyna JAWS (dbupma
FreedomScientific), VIRGO wum COBRA (BaumRetekAG). IIporpamma NVDA mno3Bonser
oOyyaromuMcs ¢ HapylleHHeM 3peHHUs 4Yepe3 pedeBOi BhIBOJ CUHUTHIBATH HH(POPMAILMIO C JKpaHa
KOMITBIOTEPA, BBOJHUTH TEKCT, MOIYy4aTh M OTIPABISTH MOYTOBBIE COOOIICHUS, MOJIh30BATHCSI HHTEPHET-
pecypcamu u T.4. st cmaboBuasmmx odyuaromuxcsa ¢ ocrporoit 3penus ot 0,05 no 0,3 D, y kKoTOphIxX
3pUTEJIbHBIA aHANM3ATOp SBIISETCS BEAYIIUM IPH BOCIPHATHH OKPYKAIOIIEr0 MHUpPa HCIIOJB3YeTCs
nporpammMa yBenunueHus dkpana MagicScreenMagnification, ysennuuBaromiee n3o0paxkeHne ot 3-x 10
72-x 1 0T 3-X 110 52-X pa3 COOTBETCTBEHHO.

Tudnounpopmanmonnsle  cpeactBa: AUKTOQOH, HOYTOYK €O  CIEHUATU3UPOBAHHBIM
NPOTrpaMMHBIM  O0ecIieueHHeM ISl He3psunX. KOMIBIOTEphl €O CHENHANbHBIMH TpOrpaMMaMyd U
TUQIIOTEXHUYECKUE CPEJCTBA IO3BOJISIIOT OOYYAIONIMMCSl OINEPATHBHO IONydYaTh HWHGOpMAIHIO B
ynoOHO! [ BocHpusATHS (opMe: TaKTHIBHOH, ayHo, WIK B YBEIHYCHHOM (popMmaTe, mosryyarb OCTYIl
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K MEYaTHBIM JINTEPATYPHBIM HCTOYHHKAM, MMEIOIIUMCS B OuOIroTeKe (yudeOHUKaM, yu4eOHBIM ITOCOOHUSM,
KypHajaam | JIp.).

Ha nmuddepenunpoBanHoM 3adere MO JUCHUIUIMHE s CIaOOBHISIIUX OOECleUYnBaeTCs
JOCTAaTOYHOE OCBEIICHUE, IOMYCKaeTcs HCIONb30BaHHE COOCTBEHHBIX YBEIMUYUTEIBHBIX YCTPOMCTB,
HE3PSYUM BOTIPOCHI 3aYUTHIBAIOTCS MIPETIOAaBaTEIeM UIIH ACCUCTEHTOM.

OcobenHocmu  peanusayuu  npozpammel 01 0OVHAOWUXCA ¢ HApYUleHUeM  ONOpPHO-
0guzamenvbHo20 annapama.

[lepememenne mromerr ¢ BelpakeHHBIMA HOJIA 3aTpyaHeHo, [UIsI TakuX OOYYarOIIMXCS
paspabaTbiBaeTCsi WHAMBHUIYATbHBIA TpaWK TOCEIIeHNs 3aHSITHH B COYETAaHWH C JUCTAHIMOHHBIMU
¢dopmamu 0OydeHHs (BeOMHApHI, CBSI3b IMpenojaBareis ¢ OOyYalolUIMMCS MO CKalIy, MO 3JIEKTPOHHOM
noyre, No TeneoHy M Ap. CHOCcOOBl B3aumopehcTBus). OOydaromuMmcs € MOpPaKEHHEM BEPXHHX
KOHEYHOCTEW MPEIOCTABISAETCS BO3MOKHOCTh TOJB30BATHCA TUKTO(POHOM ISl 3aIHCH JIEKIIHOHHOTO
Marepuaia.

YueOHbie MaTepuanbl (Y4eOHUKU, MOCOOWS, JCKIIMOHHBIA MaTepual, MPE3CHTAIUU, CIIHCKH
PEKOMEHIyeMO# JIMTepaTyphl, TJIOCCAPHM, 3alaHus I CaMOCTOSTENbHOW paboOThl) JOIDKHBI OBITH
MIPEJICTaBJICHHI B (DOpMax, aAaNTHPOBAHHBIX K OTPAHUIECHUSIM HX 37]0POBbSI:

- B e4aTHoOu opme;

- B (hopMe PIIEKTPOHHOTO JOKYMEHTA,
- B hopme aymuodaiina;

- B hopMe BUICOMATEPUAIIOB.

HeoOxomumo ucnonp3oBaHue albTEPHATUBHBIX YCTPOWCTB BBOJA HH(MOpMAINH, CIEHHATHHBIX
BO3MOKHOCTEH OTIEPAIIMOHHBIX CHCTEM, TAKUX KaK 3KpaHHas KIaBHATypa, C MMOMOIMIBIO KOTOPOH MOXKHO
BBOJMTH TEKCT, HACTPOMKa JCUCTBUH MpPU BBOJE TEKCTA, W300pPaKCHUS C IMOMOIIBIO KIABUATYPHI HIIU
MBIIIHA.
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4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHHMA JUCIHUIIJINHbI

PesyabTaThl 00yyeHus

(ocBOEHHBbIEe YMEHMSI, YCBOCHHbIE 3HAHUS)

@®opMbl U METOAbI KOHTPOJA H
OLIEHKH Pe3yJbTATOB 00y4eHH sl

YmMmenus:

HaspiBaTh u3ydeHHbIE BelIeCTBa [0 TPUBHUAILHOW HIIU
MeXIyHapOAHONW HOMEHKIIaType.

XUMUYECKUHN TUKTAHT, CAMOCTOSITENIbHAS
U KOHTpOJIbHAs padoTa.

BAJCHTHOCTb U CTEIICHb
XUMUYECKUX  DJIEMEHTOB, THII XMMHYECKOM CBsI3U B
COCIMHEHMSX, 3aps MOHA, XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPraHMYECKHX M OpPraHMYECKHUX COCIMHEHUH,
OKHCJIUTENb M BOCCTAHOBHUTENb, HAIPABICHUE CMEILECHUS
paBHOBECHsI IIOJ] BIMSIHUEM Pa3JIMYHbIX (PAKTOPOB, H30MEPbI
U TOMOJIOTH, TIPUHAJIEKHOCTh BEIECTB K Ppa3HBIM KJlaccam
HEOPraHWYECKNX M OPraHWYECKMX COCJUHEHUH, Xapakrep
B3aMMHOI'O BIMSHUS aTOMOB B MOJIEKYJIAaX, TUIIBI PEAKLIUN B
OpraHUYEeCKOM U HEOPraHMYECKOW XUMUU;

OHp CACIIATD: OKHUCJICHUA

CamocTosgrennHas u
pabora,
TECTUPOBAHUE

KOHTpPOJIbHAS

NpaKTUYeCcKast paborta,

XapakTepu3oBaTh: 2JIEMEHThI MajblX IEPUOJOB IO UX
noJsioxkeHuto B Ilepuonmueckon cucreme JI.M. Mennaeneena;
0o0IIMe XHUMHYECKHE CBOMCTBA METAJUIOB, HEMETAILIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHU4YeCKHUX
COEAMHEHHI; CTPOCHUE U XMMHYECKHE CBOMCTBA M3yYECHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX COETUHEHHUI;

CamocrosiTenbHas, KOHTPOJIbHAS,
npakThyeckas pabora,

Harnncanue cooOmienuii u pedeparos.

TCCTUPOBAHUC.

OOBACHATDL: 3aBUCUMOCTL CBOMCTB BEIIECTB OT UX cocTaBa U | CaMocTosTenbHasl, KOHTPOJIbHAS,
CTPOCHMUH, NpUpOAYy  XUMHYECKOH CBs3U  (MOHHOM npaKkTHyeckas padoTa.

KOBaJICHTHOM, METAINTUYECKOH U BOJIOPOAHOMN), 3aBUCHMOCTD

CKOpPOCTH XMUMHUYECKON PEAKIMU U MOJIOKEHUE XUMUYECKOTO

paBHOBECHSI OT Pa3IUYHBIX (PAKTOPOB;

BbINonHATE XMMHUUYECKHI SKCIIEPUMEHT: MO pacrno3HaBaHuio | Jlaboparopnas pabota

BOXHEHIINX HEOPTAHUYECKUX U OPraHUYECKUX COCTMHEHU;

[IpoBoauTH: CaMOCTOSITEIILHBIN TIOUCK XUMHUYECKOU | XUMHUYECKUN JUKTAHT,
I/IH(bOpMaHI/H/I C HCIIOJIB30BAHHUEM Pa3JINYHbIX HCTOYHUKOB CaMOCTOSITEIIbHAS, KOHTPOJIbHAA,

(HayYyHO-TIONYJISIPHBIX W3JIaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB  MHTepHeTra); HMCHOIB30BaTh  KOMIIBIOTEPHBIE
TEXHOJIOTUU i1  00pabOTKM U mepefayd XUMHUYECKOH
uHpopManun

U €€ IPEeJCTaBICHUS B Pa3IMYHBIX POpMax;

MMPAKTUYCCKAA pa60Ta.

Harmmucanne pedepatoB u cooOIICHUIA.
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Pemarp: pacderHple 3amaud MO0 XHUMHYECKUM (opMmyrnaMm H
YPaBHEHUSM;

CaMocrosgTenbHasl,

KOHTpPOJIbHAS,

IpakTH4eckas paboTa

CBSI3bIBATh:! W3Y4YEHHBII MaTepua co cBOEH
npodeccuoHaNbHOM 1A TENbHOCTHIO;

Ucnons3zoBare mnpuoOpeTeHHbIE 3HAHUS W YMEHHUS B
MPAKTUYECKOU eSATEIbHOCTH U MOBCEAHEBHOM KU3HHU:

JUIE OOBSCHEHUS XHMHYECKUX SIBICHUN, MPOUCXOMASIIUX B
pUpo/ie, OBITY U Ha IPOU3BOJICTBE;

OMpeNeJICHUsT  BO3MOXKHOCTH  MPOTEKAHUS]  XUMHYECKUX
MpPEBpAIICHUI B pPa3IUYHbIX YCIOBUAX U OLEHKH HX
MOCJICICTBUH;

9KOJIOTUYECKU IPAMOTHOIO MTOBEJECHUS B OKPYKAIOLIEH Cpelie;
OLICHKU BIUSHUS XUMHUYECKOTO 3arps3HEHUS OKPYKAIOIICH
Cpelibl Ha OPraHU3M YEJIOBEKa U APYTHe KUBbIE OPTaHU3MBI,
Oe3omacHOro oOOpaimieHuss ¢ TOPIOYMMH M TOKCHYHBIMH
BelIECTBaMH U JaOOPaTOPHBIM 000PYyIOBaHHUEM;
MIPUTOTOBJICHUS PACTBOPOB 3aJaHHOW KOHIICGHTPAIIMH B OBITY
Y Ha MPOU3BOJICTBE;

KPUTHYECKOU OLICHKH JIOCTOBEPHOCTH XHUMHYCCKOU
nH(pOpMaLINH, TTOCTYMAONIEH U3 Pa3HbIX HCTOYHUKOB.

WNHpuBunyanbHble TBOPYECKUE 3aJaHUS.

IIpu3HaKku nposiBJIeHUs1 00IUX KOMIIETCHIM .

Copepxxanue o0yyeHus OcHoBHbIe Moka3aTeau oueHKH | PopMel u METOIBI
pe3yJbTarTa KOHTPOJIS u OLIEHKH
pe3yIbTaTOB OOyUCHUS.
OK 1. Beoibupars croco0s! | [Tonnmaer CYILIHOCTb u | Yuacrue B HIIK.
pelieHus 3a/1a4 | COUMAIbHYI0 3HAYUMOCTb CBOEH
npodeccuoHaIbHON Oynymeit npodeccun. Ilpossuser | AHKeTHpOBaHueE,
NeSATeTbHOCTH uHTEepec K Oyaymed mnpodeccuu | HabIOACHHE.
IIPUMEHUTEIBHO K | uepe3 BHEKIJIACCHBIE MEPONPUSITHS
Pa3IUYHBIM KOHTEKCTaM. 1o NPUBUTHIO  JIIOOBHM K
n30paHHO# npodeccui.
OK2. OcymectBasaTh nouck, | OpranuzoBbiBaeT  cobcTBeHHYIO | KoHTpOabHBIE paboThl,
QHWIN3 M MHTEPHNPETALUIO | ACSITEIBHOCTh B COOTBETCTBUM C | TECTUPOBAHUE,
uH(popMalui, HEOOXOAUMOMN | TpeOOBaHUSMH JAaHHON Y4eOHOM | MpakTHYECKHe u

JIA BBITTOJTHCHUA 3aJa4

JAUCHUITIIINHBI.

nabopaTopHble paboThI.

npodeCCHOHATBHON

JIEATEIIbHOCTH;

OK 3. [IlmanupoBate u | OcyliecTBiseT skcnepTHyto | HaGmoaenue 3a mporeccom
pean30BbIBATH COOCTBEHHOE | OIICHKY COOCTBEHHOM | BBIMTOJIHEHUS
npodeccuoHaIbHOe U | IeATEIbHOCTH  IIPU  PELICHHH | IPOU3BOACTBEHHOMN
JIMYHOCTHOE Pa3BUTHUE; MIPOM3BOJCTBEHHBIX 3a/ady. CUTYallHH.
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[IpoBoaut KOPPEKIHIO
COOCTBEHHOM JIEATEIIbHOCTH,
HeceT OTBETCTBEHHOCTh 3a

pe3yiabTaThl CBOEH pabOTHI.

OK 4. PabGoratn B
KOJUIEKTUBE M  KOMaHje,
3P PEeKTHBHO

B3aUMOJIEHCTBOBATh c

KOJUIETaMU, PYKOBOJCTBOM,
KIIMEHTaMH

OcyecTBisieT
uHpOpMaIHU qepe3
MPAKTUYECKYI0  paboTy, uepe3
CMMU, npoBesieHNE UCCTEIOBAHMS,
paboTy ¢ IuTepaTypou.

ITIOHUCK

Brinosinenue
71a00paTOPHBIX,
MPAaKTUYECKUX padoT.

OK 5. OcymectBisaTh | Mcnonb3yer nHpopmarmonHo- | Pedepartsi, COOOIIICHUS,

YCTHYIO U  NHCbMEHHYI | KOMMYHHKAIIMOHHBIE TEXHOJIOTUHU | JTOKJIAJBI.

KOMMYHHUKAIUIO Ha | VI pEIIECHUs MPOU3BOJICTBEHHBIX

rocy/1apCTBEHHOM A3BIKE | 3a7a4.

Poccuiickoit ®enepaunun c¢ | OcyuiecTBisier TIOMCK

y4eToM ocobenHocreil | nHpopmaru B cetn IHTEpHET.

COLIMAJILHOTO U KYJIBTYPHOTO

KOHTEKCTa;

OK 9. Hcnonp3oBate | OpueHtupyercss B ycioBusX | Onumnuansl, 3a04YHBIC

MH(pOpMalLlMOHHbIE 4acTOM CMEHbl TEXHOJOIMMl B | KOHKYpCHI, Hay4HO-

TE€XHOJIOTHH B | mpodeccroHaIbHON IIPAKTUYECKUE

poeccuoHaIbHOM NeSITEIbHOCTH. KOH(EepeHIIHH,

JESATEIILHOCTH; HCCIIEI0BATEIbCKUE
IIPOEKTHI.
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