AHHOTALUSA PABOYEN MMPOI'PAMMBbBI YYEBHOMU
JTUCHOUIIJIMHBI O/1.07 XUMUSI

MecTo y4eOHOii TMCHMILUIHHBI B CTPYKTYpPe NPOorpaMMbl OATOTOBKHU

CIEeNUAJIMCTOB CPeIHEro 3BeHa:
Pabouast mporpamMma y4eOHOW TUCIUTUIMHBI SBJISICTCS YaCThIO TMPOTPAMMBI TTOA-
TOTOBKH crienuanuctoB cpeanero 3seHa (ganee — [IIICC3) B cootBercTBUM ¢ PI'OC
CIIO no cnenmansHocTH 13.02.07 DnexrpocHabxkeHue.

VYuebHas qucuuIuinHa BXOAUT B 001eo0pazoBatenbubiit iuki [TTICC3.

ey u TpedoOBaHMA K pe3yJbTATAM OCBOCHHMS Y4eOHOM NMCUMILIUHBI:

B pesynbTaTe ocBOCHHS yueOHOW NUCIMIUIMHBI 00YYArOITHICS JOJIKEH JOCTHYb
CIIEAYIOIIUE PE3YIbTATHI:

JIUYHOCMHbLE:

- OCO3HAaHME O0YUYaOIIMMUCS POCCUMCKON I'paX/1aHCKON UIEHTUYHOCTH;

- FOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEEIICHHIO;

- HAJIMYME MOTUBALIMH K OOYYEHHIO U JINYHOCTHOMY Pa3BUTHIO;

- 1IEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHEH MO3ULMHU JUYHOCTU HA OCHOBE Jy-
XOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoAoB Poccuiickoii denepannn, UICTOPUIECKUX U
HAI[MOHAJIbHO-KYJIBTYPHBIX TPAIUIHMHA, (OPMUPOBAHUE CUCTEMBI 3HAUMMBIX LIEHHOCT-
HO-CMBICJIOBBIX YCTAHOBOK, AHTHMKOPPYNIIMOHHOI'O MHPOBO33pPEHUs, MPABOCO3HAHMS,
HKOJIOTUYECKOM KYJIbTYPBhl, CHOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH KU3HEHHBIE IIJIaHbL;

- YyBCTBO TOPJAOCTU M YBKEHHS K UCTOPUU U JOCTHKEHUSAM OTECYECTBEHHOM
XUMUYECKOM HAayKH; XHMHUYECKH TPAMOTHOE TOBEIECHHE B MNPOJPECCHOHATBHON
NEeSATEIbHOCTH U B OBITY MPU OOpAIlEHUH ¢ XMMHYECKUMU BEIIECTBAMU, MaTepraIaMU
U TIPOLIECCAMU;

- TOTOBHOCTh K IPOJOJKEHHUIO 00pa3oBaHUsl W TMOBBIINICHHS KBATM(HUKAUU B
n30paHHON TPO(ECCHOHATBHON JEATETbHOCTH W OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETEHIUH B 3TOM;

- YMEHHUE HCIIOIb30BaTh JIOCTUKEHUS COBPEMEHHOM XUMHUYECKOHM HAYKH U
XUMHUYECKUX TEXHOJOTMM JJii TOBBIIEHUS COOCTBEHHOIO MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOU MpodecCHOHANTBHON e TENHHOCTH;
memanpeomemuble:

- OCBOCHHBIE OO0YYaIOIUMHCS MEXIPEIMETHbIE TOHATHS U YHHBEPCAIbHbBIC
yueOHbIe AeCTBUS (PETYyIATUBHBIE, T03HABATEIbHbIEC, KOMMYHUKATUBHBIC);

- CITIOCOOHOCThH MX MCHOJIb30BAaHUS B IMO3HABATEIBHON M COIMAILHOM MPaKTHKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBIICHUIO yueOHOU mes-
TEJIBHOCTH, OpPraHU3alui y4eOHOro COTPYIHUYECTBA C MEJAarorHuecKuMU paboTHUKA-
MU M CBEPCTHHKAaMH, K yYacCTHIO B MOCTPOCHUHM HWHIMBUAYAIbHON 0Opa3oBaTeIbHOU
TPaeKTOPHH;

- OBJIQJICHHE HABBIKAMH y4e€OHO-HCCIICIOBATENHCKOM, MPOCKTHON U COIMATBLHOM
NEeATEIbHOCTH;



- HCIIOJIb30BAHHME PA3JIMYHBIX BHUJIOB II03HABATEIBHOM JEATENIBHOCTH U
OCHOBHBIX HHTEJUIEKTYyaJIbHBIX OIEpalnuid (IIOCTAaHOBKM 3ajadd, (POpMyIMpOBaHUS
TUIOTE3, aHaJlM3a U CUHTE3a, CPaBHEHUs, 00OOIICHHS, CUCTEMATHU3allUY, BBISBICHUS
NPUYUHHO-CJIEICTBEHHBIX CBSI3€H, MOMCKA aHaJoroB, (OPMYIMPOBAHUS BHIBOJOB) AJIS
pellieHusl TOCTaBJICHHON 3a/ayd, TNPUMEHEHHUE OCHOBHBIX METOJOB MO3HAHMS
(HaOmroieHHss, HAYYHOTO OKCHEpUMEHTAa) Ui M3yYeHHUs pa3IU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTb
CTAJIKUBAThCS B MpodeccrnoHalbHOi cdepe;

- HUCINOJIb30BaHWE PA3TUYHBIX HCTOYHUKOB [UJISI TONYYCHHS] XUMHUECKON
uHpOpMallM, YMEHHE OIIEHUTh €€ JOCTOBEPHOCTh [UIsI JOCTHKEHHUS XOPOIIUX
pe3ynbTaToB B MpodeccCroHaIbHOU cepe;
npeaMeTHbIE:

- cOpMHUPOBAHHOCTH MPEACTABICHHUI: O MAaTEPUATLHOM E€IWHCTBE MUPA, 3aKO-
HOMEPHOCTSAX M IMO3HABA€MOCTU SIBJIEHUI HPUPOJIBI; O MECTE M 3HAYCHUH XHUMUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ pOJIi B 00ECIEYEHUH YCTONUNBOIO pa3BUTHS YEJO-
BEUYECTBA: B PELICHUM NMPOOJIEM 3KOJOTHUYECKOW, IHEPreTUYECKON M MUIIEBOM 06e30-
[ACHOCTH, B Pa3BUTUU METUIMHBI, CO3JaHUN HOBBIX MaT€pUaIOB, HOBbIX UCTOYHHUKOB
SHEPruM, B 00ECNEUYEHUU PALMUOHAIBHOTO MNPUPOJOINONb30BaHMs, B (HOPMUPOBAHUU
MHUPOBO33pEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, @ TAKXKE IKOJIOTMUECKH 0OOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 370POBBIO U IPUPOJHON CpELE;

- BJIAJICHUE CHCTEMOW XMMHUYECKUX 3HAHWW, KOTOPAsl BKJIIOYAET: OCHOBOIOJIA-
TaroIIfe TMOHATHUSA (JOTMOIHUTEIHHO K CUCTEME TMOHATHI 6a30BOT0 YPOBHS) - U30TOIIHI,
OCHOBHO€ M BO30YXXIIEHHOE COCTOSIHHE aToOMa, TMOpUAM3AIMS aTOMHBIX OpOWTaJeH,
XUMHYECKast CBSI3b («O» W « — CBA3BY, KPaTHBIE CBSI3U), MOJSIpHAS KOHIICHTpAIIus,
CTpyKTypHas ¢dopmyaa, u30oMepus (CTpYKTypHasi, reomeTpuuyeckass (LHc-TpaHC-
M30MepHsl), TUIIBI XUMUYECKHUX PEaKIMil (rOMO- U reTeporeHHbie, 0OpaTUMbIe U HEOO-
paTuMble), PacTBOPbI (MCTUHHBIC, NUCIEPCHBIE CHCTEMbI), KPUCTAJUIOTHAPATHI, CTe-
IEHb JUCCOLMALUY, JIEKTPOJIN3, KPEKUHT, PUPOPMUHT); TEOPUHU U 3aKOHBI, 3aKOHO-
MEPHOCTH, MUPOBO33PEHUYECKUE 3HAHMSI, JIEKAIIHE B OCHOBE NMOHUMAaHUS NMPUYUHHO-
CTH U CUCTEMHOCTH XMMUYECKHUX SIBJICHUM, COBPEMEHHbIE MPEACTABICHUS O CTPOCHUU
BElIECTBA Ha aTOMHOM, MOJIEKYJISIPHOM M HAaJMOJIEKYJIPHOM YpPOBHSX; MpeiCTaBlie-
HUSL O MEXaHU3MaxX XMMUYECKUX pEeaklui, TePMOJIMHAMUYECKUX U KMHETUYECKUX 3a-
KOHOMEPHOCTSAX UX MPOTEKaHMsI, 0 XUMHUUECKOM PAaBHOBECHH, AUCIIEPCHBIX CUCTEMAX,
(bakTOoJOrMYecKue CBENIEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUU U OE30MacHOM HC-
M0JIb30BaHNY BOKHEHIIINX HEOPTAaHMUECKUX W OPTaHMYECKHUX BEIIECTB B OBITY U MpaK-
TUYECKOW NEATeThHOCTH YeJIOBeKa; OOIMX HAYYHBIX MPHUHIMIIAX XUMHUYECKOTO TpO-
M3BOJICTBA (Ha MpHUMEpPEe MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHUaKa, METaHOJa, Nepe-
paboTku HeDTH);

- chopMHEpPOBAHHOCTH YMEHHUI BBISBIISITH XapaKTEPHbIE MPU3HAKHA U B3aMOCBSI3b
U3YYEHHBIX MOHSATUH, IPUMEHATh COOTBETCTBYIOIINE MOHATHS NMPU OMHCAHUU CTPOE-
HUSl U CBOWCTB HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUI; BbISB-
JSTh B3aMMOCBSI3b XMMHUYECKHX 3HAHUM C MOHATUSMHM M MPEICTaBICHUSMHU IPYTUX
IpeaIMeToB AJisi 60Jiee OCO3HAHHOTO MOHUMAHHUS U O0BSICHEHUS CYIIIHOCTH MaTepuab-
HOTO €IMHCTBA MUPA; UCIOIb30BaTh CHCTEMHbIE XUMUYECKUE 3HAHUS I OObSICHEHUS
Y TIPOTHO3MPOBAHUS SIBJICHU, UMEIOIUX €CTECTBEHHOHAYUYHYIO IPUPOY;



- c(hOPMUPOBAHHOCTh YMEHUU HMCIOJIb30BaTh HAUMEHOBAHUS XHUMHUYECKHX CO-
€IMHCHUN MEXIYHApOJIHOTO CO03a TEOPETUYECKOW W MPHUKIATHOM XUMHM U TPUBHU-
aJbHbIC HA3BAHMS BEUIECTB, OTHOCAIIMXCS K U3YYEHHBIM KJIACCaM OPraHUYE€CKUX U HE-
OPraHUYECKUX COCAMHEHUN; UCIIOIb30BaTh XUMUUECKYIO CUMBOJIUKY ISl COCTABIICHHUS
dbopMyT HEOPTaHWYECKHX BEIIECTB, MOJCKYJSPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX,
COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHMUECKUX BEIIECTB; COCTABIISITH YPABHEHUS
XAMUYECKUX  PEaKUMd W paCKpblBaTh  HMX  CYIIHOCTb:  OKHUCJIMUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPECTBOM COCTABJICHUS SJIEKTPOHHOIO OajnaHca 3TUX
peaKInii; peakiuii HOHHOTO OOMEHA IyTeM COCTABJICHHS WX TMOJHBIX M COKPAIICHHBIX
WOHHBIX YpaBHEHUH; peakIuii THAPOIN3a, peakiuii KoMIuIekcooOpa3oBaHus (Ha IMpH-
Mepe THIPOKCOKOMIUIEKCOB IIMHKA M aJTFOMUHUS); TTOATBEPKIATh XapaKTepHbIE XUMH-
YECKHE CBOMCTBA BEHIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMHU M 3aMHUCAMHU YpaB-
HEHUW XUMHUYECKUX PEAKIIUN;

- chOpMUPOBAHHOCTh YMEHHMH KJIAacCU(PUIUPOBATh HEOPraHUYECKUE U
OpraHMYeCKHe BeIIeCTBA W XUMHUUYECKHE pPEaKI[Mh, CaMOCTOSATEIIbHO BBIOHMpATh
OCHOBaHUS WU KPHUTEPHHM JJId KJIACCU(UKAIIUM H3YyYaeMbIX XUMHUYECKHUX OOBEKTOB;
XapaKTepU30BaTh COCTAB M BAXKHEUIIME CBOMCTBA BEIIECTB, NPUHALICKAIIUX K
OMpENENICHHBIM KJlaccaM W TpYINaM COSAWHEHUM (MPOCThIE BEIIECTBA, OKCHJIBI,
TUAPOKCHUIBI, COJIH; YTJIEBOAOPObI, IPOCThIC dPUPHI, CIIUPTHI, PEHOIBI, aabICTHIbI,
KETOHBI, KapOOHOBBIE KHCIJIOTBI, CIIOXKHBIE J(HUPBI, >XUPHI, YIJIEBOAbI, AMHHBI,
AMUHOKHCJIOTHI, OCJIKW); MPUMEHITh 3HAHUS O COCTaBE€ W CBOWMCTBAX BEIIECTB IS
AKCIIEPUMEHTAIIBHON MTPOBEPKHU TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHNUS
XAMHUYECKUX PEaKIMi U MPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIIECTBIICHUS;

- ¢(hOPMUPOBAHHOCTH YMEHUM MOATBEPKAaTh HA KOHKPETHBIX IPUMEpax Xapak-
Tep 3aBUCUMOCTU PEAKIITMOHHOW CMOCOOHOCTH OPraHUYECKUX COCIUHEHUH OT KpaTHO-
CTHU W TUIIAa KOBAJEHTHOM CBS3U («G» M «IT — CBA3b»), B3AUMHOTO BJIWSHHUS aTOMOB U
TPYIIIT aTOMOB B MOJICKYJIaX; a TaKKe OT OCOOCHHOCTEH peaau3aiuu pa3IndHbIX Me-
XaHU3MOB ITPOTECKAHUS PEAKIIUM;

- ¢(hOPMHUPOBAHHOCTh YMEHUN XapaKTECPU30BATh AJICKTPOHHOE CTPOCHUE aTOMOB
(B OCHOBHOM U BO30YXJIECHHOM COCTOSHUM) U MOHOB XMMHUYECKHX 3JIEMEHTOB 1-4 Tie-
puonoB Ilepuognueckont cucremsl .M. MeHnneneeBa u ux BaJIEHTHbIE BO3MOXKHOCTH,
HCIIOJB3YS TOHSITHS «S», «P», «d-dIEKTPOHHBIC» OPOUTATHN, YHEPIeTUUCCKHUE YPOBHH;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX DJIEMEHTOB M 00pa3ye-
MBIX UMM COEIUHEHUH 10 MEPUOIAM U TPYIIaM;

- BJIQJICHUE CUCTEMOM 3HAHMHN O METOJax HAayYHOI'O IIO3HAHUs SBJICHUM IPUPO-
JIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAaX U YMEHUSIMU MTPUMEHATH 3TU 3HAHUS MPU
HKCTIIEPUMEHTAILHOM HUCCIEOBAHUM BEIIECTB M JJI1 OOBSICHEHUS] XUMHUUYECKUX SIBJIE-
HUM, UMEIOLIUX MECTO B MPHUPOJIC MPAKTUYECKON AEATEIBHOCTH YEJIOBEKA U B MOBCE-
JTHEBHOM >KU3HU,

- chopMUPOBAaHHOCTH YMEHUN TTPOBOJUTH PACUETHI M0 XUMHUYECKUM (opMyam
¥ YPAaBHEHHSIM XUMHUYECKUX PEaKIUid ¢ UCTOJIb30BaHUEM (DM3MUECKUX BEJIWYUH (Mac-
ChI, 00bE€Ma Ta30B, KOJUYECTBA BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECT-
BEHHOUW CTOPOHBI: PacueThl MO0 HAXOXKACHUIO XUMUYECKON (DOpPMYITBI BEIIECTBA; pacye-
ThI Macchl (00beMa, KOJUYECTBA BEIIECTBA) MPOIYKTAa PEAKIIUU, €CIIM OJJHO U3 UCXO]I-
HBIX BEIIECTB JIaHO B BUJE PACTBOpPA C OINPECICHHON MacCOBOU JI0JIE€H PaCTBOPEHHO-



ro BEIIECTBA WM JTaHO B M30BITKE (MMEET MPHUMECH); PacueThl MacCOBOW WITU
0o0beM- HOM J0JIM BBIXOJA MPOAYKTA PEAKIUHU; pacyeThl TEIIoBOro sddexra
peakinii, 00beM- HbIX OTHOIIICHUI Tra30B;

- c(opMUPOBAHHOCTh yYMEHUN TNPOTHO3UPOBATH, AHAIU3UPOBATH W
OIICHUBATh C MO3UIMN IKOJOTHUYECKON O€30MaCHOCTH MOCIIEICTBUSL OBITOBON U
MIPOU3BOJCTBEHHON JCATEIHHOCTA YEJOBEKAa, CBSI3aHHOW C TmepepaboTKon
BEIIIECTB; MCMOJIb30BATh MOJy- YEHHBIE 3HAHUS JJISl MPUHSITUS TPaMOTHBIX
pereHni mMpo0JIeM B CUTYaIUsX, CBA3aH- HBIX C XUMUCH;

- chopMUPOBAaHHOCTh ~ YMEHUW  CaMOCTOATEIBHO  IUIAHUPOBATh W
IPOBOJUTh XU- MHUYECKUU SKCIEPUMEHT (MOJyYeHHUE U HU3Y4YEHUE CBOMCTB
HEOPraHMYECKUX W OpraHh- YECKUX BEIIECTB, KAYECTBEHHBIE pEAKIUU
YTJIEBOJIOPOJIOB PA3IMYHBIX KJIACCOB M KH- CIOPOJACOJEPHKAIUX OPraHUYECKUX
BEILIECTB, PEUICHUWE HJKCIEPUMEHTAIBHBIX 33ad MO PaClO3HABAHUIO
HEOPTraHWYECKUX W OPraHMYEeCKUX BEHIECTB) C COOJIOJEHUEM MPaBUII
6e3omacHOro oOpalieHusi ¢ BElIeCTBAaMU W JTAOOPATOPHBIM 00OPY/IOBAHUEM,
dbopmy- JTUpOBaATh 1EIU HUCCIEAOBAHUSA, MPEAOCTABISATh B pazIMuHON (opme
pe3yJbTaThl FKC- MEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

- ¢(hopMHUPOBAHHOCTh YMEHUN OCYIIECTBIISATH IIEJI€HANIPABICHHbBIN MTOMCK
XUMHU- YECKOM MH(POpMalHUHd B Pa3IMYHBIX MUCTOYHUKAX (HAay4yHas U y4yeOHO-
Hay4yHas JUTepa- Typa, CpeACTBa MaccoBoil mH(opmanuu, cetb UHTEpHET u
JIpYTUe),KpUTUUECKA  aHa-  JIM3UPOBATh  XHMMHUYECKYI0  HHQOpMAaIluIo,
nepepadaThiBaTh €€ W UCIOJIb30BaTh B COOT- BETCTBUU C IIOCTABJICHHOMU
y4eOHOM 3a7a4eii;

- c(hopMUPOBAaHHOCTh YMEHUW OCO3HABATh OMACHOCTH BO3JICHCTBUSA Ha
KUBBIE OpPraHU3Mbl ONPEJICICHHBIX BEIIECTB, MOHUMAsi CMBICH IOKa3aTels
MpeaeabHON 10- MyCTUMON KOHIIEHTPALUK, U TIOSICHATh Ha MPUMEPaX CIOCOObI
YMEHBIIICHUSI U TIPEJIOT- BPAILICHUSI UX BPEIHOTO BO3JCHCTBHUSI HA OPraHU3M

YCJIOBCKA.
O0bem yueOHOM AMCUMIIMHBI M BUABI Y4e0HOI padoThl

Bup yueOHoii padoThl O0bem yacoB

OO6s3atenbHas yaeOHasi Harpy3ka (Bcero mo nporpamMme JUCHUIINHBI) 78
AynuTopHas yueOHasi Harpy3Ka (Bcero) 78

B TOM UHCJIE:

JICKITUH, YPOKHU 50
MPaKTUYECKHUE 3aHATHUS 18
71a0opaTOpHbIE 3aHATHUS 10
IIpome:xxyTouHast arTecTanus: 1M PepeHIUPOBAHHBIH 3a4eT




