AHHOTanMs K padoyel mporpaMmMe y4eOHOM JUCUUILIAHBI
1 IACIIOPT PABOYEW NPOrTPAMMBI YYEBHOM JUCIUII/IMHBI

OVII.10 XUMUA
1.1.001acTh NpUMeHeHUs1 padoveil MPOrpaMmbl

Pabouas mporpamma y4eOHOM NUCHUIUIMHBI PEAHA3HAUYCHA JJIS1 U3YUYCHUS XUMHUH
B po(hecCUOHATIBHBIX o0pa3oBaTeIbHBIX OpraHu3alusIX, pean3youmx
o0pa3oBaTeNbHyI0 MPOTpaMMy CpeIHEro olIiero oopa3oBaHus B Mpeeiaax OCBOCHUS
OCHOBHOM mpodeccronaabHoi obpazoBarenbHOi mporpamMMbl CIIO (OITOIT CITO) na
0a3e OCHOBHOTO 001IEro 00pa3oBaHus NMPU MOATOTOBKE CIIELIMAIUCTOB CPEAHETO 3BEHA,
B cootrBerctBUM ¢ TpeboBaHusmu DI'OC cpempnero obmiero o6pa3oBaHus,
OPEIbSABISIEMBIX K CTPYKTYpE, COACpXKaHUI M pe3yJbTaTaM OCBOEHHUS Y4YeOHOMH
JTUCLMILTUHBI « XUMUS.

Pabouass mporpamma ydeOHON AMCHUIUIMHBI MOXET OBITh MCIOJb30BaHa B
JOTIOJTHUTENBHOM MPOGECCHOHANBHOM 00pa3oBaHMU (B MpPOrpaMMax IMOBBIIICHUS
KBaTu(UKaMM W  MEPENOArOTOBKH), U  MPOGECCHOHAIIBHOM TMOATOTOBKE IO
cneunaibHOCTH 20.02.04 «IlokapHast 06€301aCHOCTEY.

1.2. MecTO TUCHUILINHBI B CTPYKTYpPe OCHOBHOM NpodeccHoHATIBLHOMI

00pa3oBaTeIbHOI MPOrPaMMBbI:

JlucuuminHa «XUMHS» SIBJSICTCSI 4acThi0 OOSI3aTeNIbHOM TpEeAMETHON 00JacTu
«EcTecTBeHHbIE HAyKW», U3y4yaeTcss B 00IIe00pa30BaTEIbHOM LUKIE y4eOHOTO IMJlaHa
OIIOII CIIO ¢ yueTom nipoduiis mpodeccrnoHaasHoro oopasoBanus. JUCIUIIIINHA HMEET
MEXKIPEAMETHBIE CBSI3U C JTUCHUILTMHAMU 00111e00pa3oBaTeIbHOIO u
o01IenpoeCCHOHATBHOTO IUKIIOB, a TAKXKE ¢ MEXIMCIUIUIMHAPHBIMU KypcaMu (1anee
— MJIK) npodeccroHanbHOTO IHUKIIA.

Oo6meoOpa3oBaTenbHas AUCIUTUIMHA «XUMHUS» SBISETCS 00s3aTEIIBHON YacThIO
00111e00pa30BaTENLHOTO LUKIIA 00pa30BaTENbHON MporpaMmMbl B cooTBeTcTBUU ¢ PI'OC

CIIO mo cnennanbHocTH 20.02.04 «IloxkapHas 6€30MacHOCThY.

1.3. ]_Ie.]'llfl ! IVIAHUPYEMBbIC PE3YJabTATbI OCBOCHUA NUCHUILJIMHDbI



®opMUpOBaHUE Y CTYACHTOB XMMHUYECKON COCTABISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa KaK OCHOBBI NMPHUHATHUS PEUICHUN B >KU3HEHHBIX U MPOU3BOJACTBEHHBIX
CUTYaIMsIX, OTBETCTBEHHOT'O MTOBEACHUS B IPUPOIHON Cpejie.

3agayn QUCIUAILINHEL:

O chopMHUpOBAaTh TTOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKUX
IIPOIIECCOB M SIBJICHUIM B OKPY’)KAIOIICH cpeie, IEIOCTHON HAaydHOW KapTHHBI MHPA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

O pPa3BUTh YMCHHS IIPOBOJIUTH pacdeThl II0 XHMHYCCKHM ¢dopMmyaaM u
YPaBHCHUSAM XUMHUYCCKHUX pPEaKIUH, TUIAHHPOBATh W WHTEPIPETUPOBATH PE3YJIHTATHI
XUMUYECKUX IKCIIEPUMEHTOB,

O chopMUpOBaTh HABBIKH MPOBEICHUS XUMHYECKUX DSKCIIEPUMEHTAIbHBIX
HCCIICIOBAHUN C COOJIOJIGHUEM TpaBWJl 0€30MacHOTO OOpalleHusi C BeleCTBaMU U
71a60paTOPHBIM 000PYOBAaHUEM;

O Pa3BUTh YMEHHSI aHAIM3UPOBATH, OIIECHUBATh, ITPOBEPSTH HA TOCTOBEPHOCTH

1 000011aTh UHPOPMALIUIO XUMUYECKOTO XapakTepa U3 Pa3INYHbIX HCTOYHUKOB;

O C(l)OpMI/IpOBaTB YMCHHUA ITPOTHO3HUPOBATD ITOCICACTBHA cBOEH ACATCIIBHOCTHU

N XUMHWYCCKHX ITPUPOIHBIX, OBITOBBIX U IMPON3BOACTBCHHBLIX IMPOLICCCOB,

O chopMUpOBaTh MOHUMAHUE 3HAYUMOCTU JOCTHKEHUN XUMUYECKOU HAYKH U
TEXHOJIOTHH ISl PA3BUTHS COIMAIBLHON 1 ITPOM3BOJICTBEHHOM cdep.
[IpakTyeckass TOArOTOBKA BKIIOYACT B  CeOS  NPUKIATHON  MOAYJIb

po¢eCCHOHATTEHO-OPUEHTUPOBAHHOTO COCPIKAHUSI.



OcBoeHune cofepkaHus YYEOHOro TpeaMeTa «XUMHsS» O0ecledrBaeT JOCTHIKEHUE CTYJCHTAaMH CIEIYIONUX Pe3yIbTaTOB B
cootBeTcTBUU ¢ PI'OC CIIO Ha ocHOBE PI'OC COO:

Ko u I[InanupyemMble pe3yJbTaTbl 0CBOCHHS JHCIUIIIHHBI

HAUMeHOBaHHe

(hopMupyembIx Oo0mue JAucuMninHapHble

KOMIIeTeH Uil
OK 01. Beibupats B yacTu Tpy10BOr0 BOCIMTAHUSA: - BJIaJICTh CUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpas
CIOCOOBI pelIeHHs - FOTOBHOCTB K TPY/Ly, OCO3HAHHE [IEHHOCTH MACTEpPCTBA, | BKJIIOYACT: OCHOBOIOIATAIOUINE TIOHSATUS (XUMUYECKUHN DIIEMEHT,
3a1a4 } TPy LOTIO6HE; aToM, 3JCKTpOHHas 000J0YKa aroma, s-, P-, d-3JIEKTPOHHBIE
poeCCHOHATILHOM . FOTOBHOCTE " AKTHBHOM NeSTeILHOCTH opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AEATEITbHOCTH ANEKTPOOTPHUIIATEILHOCTh, CTENEeHb OKHUCICHHUS, XUMHUYecKas

TEXHOJIOTUYECKOM 5 COLIMATILHOM HAIPaBICHHOCTH, . -
MPUMEHUTEIBHO K CBSI3b, MOJIb, MOJISIPHAs Macca, MOJIAPHBIA 00BEM, YTIEpOJHbIN

CIIOCOOHOCTD HHUOHUHUPOBATDL, INIAHUPOBATL U CAMOCTOATCIIBHO

Pa3IUYHBIM CKeJeT, QyHKIMOHAIbHAs IPyIIa, pajnuKall, U30MEpHsl, U30MEPBI,
BBINOJIHATH TAKyIO 1€ATEIbHOCTD; .

KOHTEKCTaM TOMOJIOTHYECKUH psAJl, TOMOJIOTH, YIJIEBOJIOPOJIbl, KUCIOPOA- U

i MHTCpeC K PasIMMHBIM  cepam a30TCONEPKAIINE  COCJAMHEHMS, OWOJIOTMYECKH  AKTHBHBIE

npo(eccHOoHATLHOT BemecTBa (YINIEBOIBL, JKHUPBI, OEIKH), MOHOMEpP, IOJIUMED,

ACATCILHOCTH, CTPYKTYPHOE  3BE€HO, BBICOKOMOJIEKYISIDHBIE  COEQUHEHHUS,

OsiaieHHe YHHMBEPCAJbHBIMH Yy4eOHBIMH KpUCTAJUINYECKasi pelIeTKa, TUIBl XUMHUYECKUX peakuuit

MO3HABATEJIbLHBIMH JeHCTBUSAMU: (OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, K30~ U SHAOTEPMHUUECKUE,

a) 6230BbIe JOTMUECKUE el CTBUSL; peakniud  MOHHOTO  OOMEHa),  pacTBOp,  DIEKTPOJIMTHL,

HEBJIEKTPOJIMTEI, DJICKTPOJIMTHYECKAsT JUCCOIIHALIMS, OKUCIIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XMMHMYECKOM pPEaKIUU, XUMHYECKOE
. paBHOBECHE), TEOPUU U 3aKOHBI (TEOPHs] XMMUUYECKOTO CTPOCHUS
- YCTaHABJIUBATh CYLIECTBEHHBIN MIPU3HAK HJIHA OpraHHYecKHX BEIECTB AM. bytneposa, Teopus
OCHOBAHHS U CPABHEHHUS, KIIACCH(DUKAIMH 1 0000IIeHNS; SIEKTPOJINTHYECKON JUCCOIMALUM, TIepruoandecKuii 3akon J[. 1.
- OMPEACIIATE LETH ACATCIbHOCTH, 3a1aBaTh MAPAMCTPBI M| MeHeneeBa, 3aKOH COXPaHEHMsI Macchl), 3aKOHOMEPHOCTH,
KPUTEpHUH UX JOCTHKEHUS, CUMBOJIMYECKUHN SI3bIK XUMHUHU, (AKTOJIOTMYECKHUE CBEACHUS O
- BLIABIATL 3aKOHOMEPHOCTM M HPOTHBOpEYMsl B| CBOHMCTBAX, COCTaBE, MOIYYCHHH U 0€30I1aCHOM HCII0JIb30BaHUH
BaXHEUIIIMX HEOPTaHUYECKUX U OPTraHUYECKHUX BEUIECTB B OBITY U

HpaKTH‘IeCKOI)’I JCATCIIBHOCTH YCJIOBCKA,

- CaMOCTOSITENTFHO (OPMYJIMPOBATH M AKTyaJH3UpPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE  PE3YJbTATOB  IEJSIM, OIEHUBaTh  PUCKHU
MMOCJICICTBUI NEATCILHOCTH;

- YMETh BBIABIIATH XAPAKTEPHbIC NIPU3HAKUA U B3aHMOCBA3b
WU3YUYCHHBIX ITOHATUH, NPUMEHATH COOTBETCTBYIOLIUE ITOHATHS
IIpU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U




- pa3BI/IBaTb eraTI/IBHOC MBIIIJICHHUEC HpI/I peH_ICHI/II/I
JKU3HEHHBIX TTPOOIEM

0) 0a3oBbIe HCCJIEN0BATEIbCKUE AeHCTBUS:

- BJIQJIETh HABBIKAMU Yy4e€OHO-HCCIICIOBATEIBCKON |
MIPOEKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3perieHus mpooiem;




- BBISABIIATH IIPUYUHHO-CIICICTBEHHBIE CBA3HU U
aKTyaJIn3UpOBaTh 3aJady, BBIIBUIaTh I'MIIOTE3y €€ PELICHUs,
HaxXOAUThb apTyMCHTBI I AOKA3aTCIbCTBA CBOUX
YTBEPKIACHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PEIICHUS; -
AHAJIM3UPOBATD MMOJIYUYCHHBIC B XOA€ PCUICHUA 3a1a4un
PE3YIbTaThl, KPUTUYCCKHU OLUCHUBATH UX JOCTOBCPHOCTD,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBMSIX;

- YMETh TMNEPCHOCUTH 3HAHUSA B I1IO3HABATCIBbHYIO U
IMMPAKTUYCCKYIO o0OJjactu KU3HECACATCIIBHOCTH,

- YMETb MHTEIPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX
o0OJacrei;

- BbLIBUI'aTb HOBBIC HACH, Mpcajiaratb OPHUIMHAJIbLHBLIC
IMIOAXOIBI Y PELICHMUA,

- CIOCOOHOCTh WX WCHOJB30BAHUS B MO3HABATEIBHON M
COLIMAIBHON MTPAKTHUKE

OpPraHMYECKUX BEUIECTB W WX NPEBPAILCHUM; BBIABIATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUMN C TIOHATUSMU U
IPEJCTaBICHUSAMH APYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
YMETh HCHOJb30BaTh HAUMEHOBAHUS XMMHUUYECKHX COCIUHEHUN
MEXTyHapOJHOI'O COI03a TEOPETUYECKON U MPUKIIATHOW XUMUU U
TPUBUAJIBHBIE  HA3BaHUs  BAKHEHIIMX  BEHIECTB  (ITHUIICH,
alleTWICH, TIULEpHH, (GeHoI, (opMalIbACTH I, YKCYCHAs KUCIIOTa,
[JIMLWH, YyTapHbIA ra3, YIJIEKUCHbI Tra3, aMMHakK, TamieHas
U3BECTh, HETallleHas W3BECTh, NUThEBAasI COAAa W JPYTUX),
COCTAaBJISITh  (OPMYJIBI HEOPTaHMYECKUX U  OPraHUYeCKHX
BEIIECTB, ypPaBHEHUS XHMHUYECKUX pEaKUud, OOBSICHATh HUX
CMBICII; TOATBEPKAATh XapaKTepHbIE XHUMHUYECKHUE CBONCTBA
BEIIIECTB COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMH U 3alUCsSIMU
YPaBHEHUN XMMUYECKUX PEAKIUM;

- YMETb YCTAaHABIMBATh IPUHAMIEKHOCTb H3YUYECHHBIX
HEOPraHMYECKUX W OPraHMYEeCKUX BEIIECTB K OINpPE/EICHHBIM
KJIacCaM UM TpyIIaM COEJUHEHMH, XapaKTepU30BaTh UX COCTaB U
BaXHEWILINE CBOWCTBA; OMPENENATh BHUIbl XMMHUYECKUX CBSI3EH
(KoBaJIeHTHasi, MOHHAs, MeETa/NIn4yecKasi, BOJOPOJHAs), THUIIbI
KPUCTANIMYECKUX  PEHIETOK  BELIECTB;  KJIacCU(UIIUPOBAThH
XUMHUYECKHUE PEAKIINH;

- chopMUpOBaTh  NPEJACTABICHUA: O  MaTepUaIbHOM
€IMHCTBE MHpa, 3aKOHOMEPHOCTSAX U TO3HABAEMOCTH SIBJICHUIN
MIPUPOJBI; O MECTE U 3HAYEHUHU XUMUU B CUCTEME €CTECTBEHHBIX
HayK U €e poiu B OOECHeYEeHHWU YCTOWYMBOTO PAa3BUTHUS
4eJoBEeYeCTBA: B pEICHMM  MpoOJeM  SKOJIOTMYECKOH,
SHEPreTUYecKoM W MUIIeBOW 0e30macHOCTH, B  Pa3BUTUHU
MEIUINHBI, CO3/IaHUH HOBBIX MaTepUajoB, HOBBIX MCTOYHUKOB
SHEpPruH, B 00ECTIeYeHNH PAllMOHAIBHOTO PUPOAOIIOIL30BAHNUS,
B (OPMHUPOBAHUU MUPOBO33PEHUS U 00IIEH KyIbTyphl YeIOBEKA,
a TaKXe HKOJOIMYeCKM OOOCHOBAaHHOI'O OTHOILEHHUS K CBOEMY
3I0pPOBBIO U IPUPOTHON Cpene;




- BJIAJCTH CHCTEMOM XHMHYECKUX 3HaHI/II71, KOTOpas
BK/IIIOYACT. OCHOBOIIOJArarOmue IIOHATHA (I[OHOJ'IHI/ITCJ'IBHO K
CHCTEME IOHATUH 0a30BOr0 ypOBHH) - U30TOIIbl, OCHOBHOC U







BO30YX/IEHHOE COCTOSIHUE aroma, THOpHIu3alHs aTOMHBIX

" nn

opOuTaneii, xumuieckass cBs3p (" u "", KpaTHBIC CBS3H),
MOJISIpHAsE KOHILIGHTpAIUsl, CTPYKTypHas (opmyia, H30Mepus
(cTpykTypHasi, reomerpuyeckas (LHMC-TPaHC-U3OMEpHUS), THIIBI
XUMHYECKHX pPeaKIuil (roMO- M TeTepOoreHHble, OOpaTUMBbIE U
HeoOpaTUMBbIE), pacTBOPHI (MCTUHHBIC, AUCIEPCHBIC CHCTEMBI),
KPUCTAJUIOTUAPATHI,  CTENEeHb  JUCCOIMALNU,  3JCKTPOJIU3,
KPEKUHT, PH(POPMHUHT); TEOPUH M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUWS, JISKAIIWE B OCHOBE NOHUMAaHHS
OPUYUHHOCTA M CUCTEMHOCTH  XUMHYECKHX  SIBICHUH,
COBpPEMEHHBIE MPEACTABICHUS O CTPOSCHUH BEIIECTBAa HA ATOMHOM,
MOJIEKYJISIPHOM M HaJMOJIEKYJIIPHOM YPOBHSIX; IPEACTABICHHUS O
MeXaHH3MaX XHMHUYECKHUX PpEaKIid, TEePMOJUHAMUYECKHX H
KAHETHYECKMX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O XUMHUIECKOM
paBHOBECHUHU, TUCTIEPCHBIX CUCTEMAX, (DAKTOIOTHUYECKHUE CBEICHUS
0 CBOMCTBAaX, COCTaBe, MOJIy4YEeHUH U 0€30MaCHOM UCIOJIb30BAHUHU
BO)XHEHIINX HEOPTaHMUECKUX U OPIraHUYECKUX BEIIECTB B OBITY U
MPAKTHYECKONH JIEATETbHOCTH 4YeJOBEKa; OOIUX HayYHBIX
MPUHIUIAX  XUMHYECKOTO  TPOM3BOJACTBA (Ha  TpuUMepe
MIPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HedTH);

- YMETbh MPOBOAUTH PACUEThl IO XUMHUECKUM (popMynam u
YPaBHEHHSIM  XMMHUYECKHX PpEaKIil ¢  HCIOJIb30BaHUEM
¢u3nueckux BeNWYMH (Macchl, O0beMa Tra30B, KOJUYECTBa
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pPAacYeThl MO HAXOXKICHHIO XHUMHUYECKOW (HOPMYIIBI
BEIIECTBA; pacyueThl Macchl (00beMa, KOJWYECTBA BEIECTBA)
MPOAYKTA PEAKIINH, ECITU OJTHO U3 UCXOTHBIX BEIIECTB IaHO B BUJIE
pacTBopa C ONpeAeNeHHONM MaccoBOM JloNeil pacTBOPEHHOTO
BELIECTBAa WJIM JIaHO B U30BITKE (MMEET MPHUMECH); pacueThl
MaccoBOM MM OOBEMHOW JOJHM BBIXOAA TNPOAYKTA PEAKIIHU;
pacueTsl TermoBoro »pdexra peaxiuii, 00bEMHBIX OTHOIICHHUM
ra3os;




YMCETb BBIABJIATH XapPAKTCPHBIC IIPU3HAKU U B3AUMOCBA3b
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HU3Y4YCHHBIX HOHSITPIﬁ, MPUMCHATH COOTBCTCTBYIOIIWC ITOHATHUA
IIpU ONHCAHMM CTPOCHMS M CBOMCTB HEOPraHUYECKHX U
OpraHu4YeCKuX BCIICCTB W HUX HpeBpameHHﬁ; BBIABIIATD
B3aMMOCBA3b XUMHUYCCKUX 3HAHUHU C IIOHATUAMU u
IPEACTaBICHUAMH JPYTUX MPEAMETOB ajisi 0ojiee OCO3HAHHOIO
IIOHUMAaHUS U OOBICHEHUS CYIIHOCTU MAaTCpUaJIbHOro CAUHCTBA
MHupa; HCIO0Jb30BATL CUCTCMHBIC XHWMHUUYCCKHUC 3HAHUA JIA
0OBSICHEHUS U TPOTHO3UPOBAHUS SBJICHUNA, HMEIOLIIX
€CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMETH HCIIOJIB30BAaTh HanMMCHOBaHUA XUMHNYCCKUX
COCIUHEHUI MEXIyHapOJHOIO COK3a TEOPETHYECKOM U
IPUKJIAJHOM XUMHMM W TPHUBHAJIbHBIE HAa3BaHMs BEILIECTB,
OTHOCSIIIUXCSA K M3YYEHHBIM KJacCaM OpraHu4ecKuX U
HEOPraHUYECKUX COEAMHEHMUH; HCIOJb30BaTh XHMHUYECKYIO
CHUMBOJIMKY JUJIsl COCTaBJI€HUs (POPMYJI HEOPTaHUUECKUX BEILECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPALICHHBIX U
CKEJIETHBIX) (OpMYyJl OpPraHMYECKUX BELIECTB; COCTaBIAThH
YPAaBHEHUSI XMMHUYECKUX PEAKIMH M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCINUTCIIBHO-BOCCTAHOBHUTECIIbHBIX peaKuHﬁ MoCpECaACTBOM
COCTaBJICHUS AJIEKTPOHHOIO OajaHca 3TUX peakUuil; peakuuil
HMOHHOTI'O oOMeHa IMyTeM COCTaBJICHU nux ITOJIHBIX n
COKpAIllCHHBIX HOHHBIX YPaBHEHHM; pPEaKUUHd THUIPOJIU3a,

peakuuii KOMILJIEKCOOOpa30BaHUs (Ha puMepe
THAPOKCOKOMIIJICKCOB IIMHKa H aJ'IIOMI/IHI/ISI); MOATBCPKIAATH
XapaKTepHbIE XUMUYECKHE CBOMCTBa BEILIECTB

COOTBCTCTBYIOIIMMU IJSKCIICPUMCHTAMH U 3allUCAMU ypaBHCHI/Iﬁ
XHUMHUYCCKUX pCaKHHﬁ;

- yMETh KJIacCU(UIUPOBAThH HEOPraHU4YECKHe "
OpraHUYECKHE BEIIECTBA u XUMHYECKHE peakuuu,
CaMOCTOSITENIbHO ~ BBIOMpATh OCHOBAHMSI U KpUTEpPUM IS
KJaccuukanuu M3y4aeMbIX XUMUYECKHUX 00BEKTOB;

XapakTepHU30BaTh COCTaB M BAXKHEHIIME CBOMCTBA BEIIECTB,
NpUHAIESKAUX K OIpEdeleHHBIM KjlaccaM | TIpyIIaM

11



COCIMHEHUH (MPOCThIE BEIIECTBA, OKCUIbI, TUIPOKCHUIBI, COJIU;
YTIEBOIOPOBI, POCThIE IPUPBI, CIIUPTHI, (PEHONBI, aTbICTUIBI,
KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC
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3(QUpBI, KUPBI, YIJIEBOJbI, AMUHBI, AMHHOKHCIOTHI, OCIKH);
NPUMEHSATh 3HAHWS O COCTaBE€ M CBOWCTBAX BEIICCTB IS
IKCIICPUMEHTAIBHOW  TMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYCCKUX PEAKIIUN U
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBICHUS;

- YMETh XapaKTepHu30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM U BO30YKJICHHOM COCTOSSHUM) U MOHOB XHMHUYECKHX
sneMeHToB 1 - 4 mnepuonoB llepuoamyeckoir cuctems J.U.
MenzeneeBa 1 X BaJIeHTHbIE BO3MOKHOCTH, UCTIOIb3YS MOHSATHUS
"s", "p", "d-anmekTpoHHBIC" OpOUTAIH, SHEPTETHUCCKHE YPOBHHU;
OOBACHITh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XWMHUYECKHX
3JIEMEHTOB M 00pa3yeMbIX MMM COCIMHEHHH MO TEepHoJaM U
rpynmnam;
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OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE
CpeAcTBa MOUCKa,
aHaIM3a u
HUHTEPIIPETAINH
uHpOpMaLUU 1
nH(OpPMAIIMOHHBIS
TEXHOJIOTHH IS
BBITIOJTHEHHUS 32124
npodeccHnoHATEHOM
JeSTEITbHOCTH

B 006s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
OOLIECTBEHHON ITPAKTHUKU, OCHOBAHHOI'O Ha JIMAJIOre KYJBTYP,
CIIOCOOCTBYIOLLETO OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJITYPHOM MHPE;

- COBEpIICHCTBOBAHHE  S3BIKOBOM W YUTATENLCKON
KyJbTYpbl KaK CpeJICTBAa B3aUMOJCHCTBUS MEXKAY JIOAbMH U
MO3HAHUS MHPA;

- OCO3HAHHWE  ILIEHHOCTHM  HAy4yHOM  JESTENbHOCTH,
TOTOBHOCTH OCYIIECTBIISATH MPOEKTHYIO M UCCIIEI0BATENbCKYIO
NeATEeTbHOCTh UHANBUIYAbHO U B TPYIIIE;

OBiajeHue YHUBEPCAIbHBIMU Y4eOHBIMH
NO3HABATEJIbHbIMH JAelCTBUSIMH: B) padoTa ¢
uHopManuei:

- BJIQJIETh HABBIKAMHM TOJy4YeHUs] HHPOPMAIMH U3
HMCTOYHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTh
MOMCK, AaHallu3, CUCTEeMAaTHU3allMl0 U  UHTEPIPETALHNIO
uH(pOpMaIIUU PA3INYHBIX BUIOB U (OPM MPEACTABICHUS;

- CO3/1aBaTh TEKCTHl B PA3NIMUYHBIX (hopMarax ¢ y4eToMm
Ha3Ha4YeHHs] HHPOpPMAIINK U [IEIeBON ayTUTOPUH, BHIOHpast

- YMETh IJIAHUPOBATH W BBIMONHITH  XUMHYECKUN
SKCIIEPUMEHT (MIPEeBpALCHUS] OPraHUYECKUX BEIIECTB IpHU
HarpeBaHUM, I[OJIyYeHUE STUJIIEHa M U3YYEHHE €ro CBOICTB,
KaYeCTBEHHbIE PEAKIUU Ha albJeTuibl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; JeHaTypauus O€JKOB NpU HarpeBaHHH, IIBETHHIE
peakuuu OENKOB; TPOBOAHWTH PEAKIMU HMOHHOTO OOMEHa,
OTIPE/CIISATh CPeAy BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIC PEAKIIUU
Ha cynb(aT-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KATHOH aMMOHWUS;
pemaTh KCIepUMEHTAJIbHBIE 3a7aud 1Mo TemaMm "'Mertamisl" u
"Hemetayibl") B COOTBETCTBUM C IpaBWIAMU  TEXHUKHU
0€30MacHOCTH MPH OOpAIIeHUU C BEIIeCTBaMU U J1a00paTOPHBIM
o0opy/ZOBaHUEM; TMPEACTaBIATh PE3yJbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3ammucu ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii ¥ (QOpMyNIHpOBaTh BBIBOJBI HAa OCHOBE OJTHUX
pe3ybTaToB;

- YMETh aHaJU3UPOBATh XHUMHUYECKYI0 HWH(MOpMAIIUIO,
MONy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEACTB MAacCOBOM
uHpopMaluu, cetb IHTEpHET U IpyTHe);

- BJIQJICTh OCHOBHBIMH METOJAaMH HAyYHOT'O ITO3HAHUS
BEIIECTB M XHMHYECKUX SIBIICHUNM (HAOIIO/IEHUE, HU3MEPEHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE ),
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ONTUMANIbHYIO (OpMY MpPEICTaBICHHUS W BU3yaTU3allUH; -
OLICHMBATh JOCTOBEPHOCTH, JIETHTUMHOCTh MH(OpMaNuu, ee
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-ITHYECKIM HOpMaM;

- WUCIONB30BaTh  CpeACTBA  HWH(POPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEHICHHUH KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX ¥  OpraHM3allMOHHBIX  3aad  C
coOoieHueM TpeboBaHUI SPrOHOMHKH, TEXHUKH
0€30IaCHOCTH, THTHEHBI, PeCypcocOepexeHHs, MPaBOBBIX H
ATHYECKMX HOPM, HOpM HH(OPMAIIMOHHON O€301MacHOCTH; -
BJIAJICTh HaBBIKAMHU PACIIO3HABAHMS M 3alIUTH MHPOPMAIUH,
MH(POPMALMOHHOM 0€30MaCHOCTH JTMYHOCTH;

- YMETh MPOBOAMTH PACUYETHI [0 XUMHUECKUM GopMyJiaM U
YPaBHEHUSIM  XMMUYECKMX pPEaKUMl ¢  HCIOJb30BAHUEM
(bu3MUeCKUX  BEJIWYUH, XapaKTepU3YIOLIUMX  BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, OOBeMa (HOpMaJbHbBIE
yCIIOBUSI)  Ta30B, KOJMYECTBAa  BELIECTBA;  HCIOJIb30BATh
CUCTEMHBIE XHMHUYECKHE 3HAHUSA JUISI NPHUHATUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEILIECTBAMU
U UX IPUMEHEHUEM;

- YMETh CaMOCTOSATENIbHO IUIAaHUPOBATh W IPOBOJUTH
XUMHYECKUIM SKCIEPUMEHT (MOJyYeHHE W H3Y4YEHHE CBOMCTB
HEOPraHUYECKUX U OpPraHMYECKHUX BEIIECTB, KayeCTBEHHbIE
peakuuu YTJIEBOJIOPO/IOB Ppa3IUYHbIX KJIACCOB u
KHUCJIOPOJICO/IEPXKALUX ~ OPraHUYECKUX  BEIIECTB, pPELIECHUE
9KCIIEPUMEHTAJIBHBIX 3aJa4 110 PaclO3HABAHUIO HEOPIaHUYECKUX
Y OPraHMYECKUX BEIIECTB) C COOIIOACHUEM MPaBUI O€3011aCHOTO
oOpallleHusi ¢ BellecTBaMH U J1abOpaTOPHBIM 00OpYAOBaHUEM,
¢bopMynupoBaTh LI€IM  MCCIENIOBaHUS, MPEJOCTaBIATh B
pa3nu4Hoi hopMe pe3ynbTaThl IKCIIEPUMEHTa, aHAIU3UPOBATh U
OLICHUBATh UX JTOCTOBEPHOCTb;

- YMETb  OCYLIECTBIATh  II€JICHANpPABICHHBIA  MOUCK
XUMUYECKON MH(OPMAIIUU B Pa3TUYHBIX UICTOUYHUKAX (Hay4dHAs U
y4ueOHOHay4Has JINTepaTypa, CpeAcTBa MaccoBOM HMHpopmanuu,
cetb UWHTepHeT W Jpyrue), KPUTHYECKH aHAJIU3UPOBATH
XUMHUYECKYI0 HH(OpMaIInio, iepepadbaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBUU C IOCTABJICHHON y4eOHOI 3a1aueii;

- BJIQJIETh CUCTEMOM 3HaHUI O METO/1aX HAYYHOTO MO3HAHUS
SIBJICHUU TMPUPOJIbI, UCTIONb3YEMBIX B €CTECTBEHHBIX HAayKaX M
YMEHUSMH TIPUMEHSITh 3TH 3HAHWUS TPU SKCIEPUMEHTATHBHOM
WCCIIEIOBAaHUHM BEIIECTB M I OOBSICHEHHS XHUMHYECKHX
SABJIEHU, UMEIOIIUX MECTO B MPUPOJI€ MPAKTUIECKOM

JCATCIIBHOCTH YC€JIOBCKA U B HOBCGHHGBHOﬁ KHN3HU,
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OK 04. O¢ddexTuBHO

BSaHMOHeﬁCTBOBaTB u

paboTaTh
KOJIJICKTUBE U

B

- FOTOBHOCTb K CAaMOPAa3BUTHIO, CAMOCTOATEIBLHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBbIKaMU y4eOHO-HUCCIIEJ0BATENbCKOM,
IPOEKTHON U COLMAIIbHON JEeSITeIbHOCTH;

- YMEThb IUIAHUPOBATH U BBIIOJIHATH XMMHUYECKUN 3KCIEPUMEHT
(npeBpallleHusT OpPraHUYECKUX BEIIECTB IPpU  HarpeBaHUM,
IIOJIyYEHUE OTUJICHA W H3Y4YEHUE €ro CBOMCTB, KaYECTBEHHbIC
peakIu Ha allbJIErUAbl, KpaxmMall, yKCYyCHYIO KHCIIOTY;

KOMaH/JIe

OBilaleHHe YHHMBEPCAJbHBIMH KOMMYHHUKATHBHBIMH
NeHCTBUAMM:

0) coBMecTHas J1eSITeJIbHOCTD!

- MMOHUMATh U MCIOJIb30BaTh MIPEUMYIIECTBA KOMAH/IHON
Y MHAUBHUIYaJIbHOMN paboTHI;

- NpPUHUMATh  [I€TM  COBMECTHOH  JIeATeIbHOCTH,
OpraHU30BBIBATH M KOOPJIMHUPOBATH JEHCTBUS TIO €€
JOCTHKEHUIO: COCTABJIATH IJIaH JIEHCTBUH, paclpeeNiaTh POIH
C YyYeTOM MHEHUH YYAaCTHHKOB OOCYXXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJIUHUPOBATh M BBINOJHATE PabOTy B YCIOBHUSAX
peaigbHOTO, BUPTYaJIbHOTO " KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISTh MMO3UTUBHOE CTPATETMUECKOE MOBEICHUE
B Pa3IUYHBIX CHUTyallUsIX, TPOSBISITH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBiajeHue YHUBEPCAJIbHBIMU PeryJsiTUBHBIMU
NeCTBUSAMMU:

T) IPUHATHE Ce0H U APYTUX JIOJAei:

- MPUHUMATh MOTUBBI U apTyYMEHTHI APYrUX JIIOAEH MpU
aHaJIN3€ PEe3yIbTaTOB JEATEIbHOCTH;

- MPU3HABaTh CBOE TPABO M MPaBO APYTHX JIOJEH Ha
OomMOKH; - pa3BUBATh CIIOCOOHOCTh TTOHUMATh MHP C TTO3HITHH
JPYTroro 4eIoBeKa;

JeHaTypanus 0eJIKOB IIPU HArPeBaHUHU, LIBETHBIE PEAKIIH OETIKOB;
POBOAUTH pEaKLIUK HOHHOTO OOMEHa, ONPEENISITh CPEAY BOJHBIX
pacTBOPOB, KaueCTBEHHBIE pEakiMu Ha cyib(par-, kKapOoHaT- U
XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHUS; pemarhb
SKCIEpUMEHTAJIbHBIE 3a7adyu 1o TeMam "Mertamisl" u
"Hemetayibl") B COOTBETCTBUM C IpaBWIAMU  TEXHUKHU
0€30MaCHOCTH IpY OOpaIIeHUH C BEIIECTBAMHU M J1a0OPaTOPHBIM
o0opy/ZOBaHHEM; TMPEACTaBIATh PE3yJbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii U (GOpPMYIMPOBaTH BBIBOABI HAa OCHOBE 3THUX
pe3yNbTaToB;

-yMETb CaMOCTOATENBHO IJIAHUPOBATh U MTPOBOAUTH XUMHUECKUI
9KCHEPUMEHT (IIOJyYeHHUE U U3YUYEeHUE CBOWCTB HEOPraHMUECKUX
U OpraHMYeCKMX  BEIIECTB,  KauyeCTBEHHBbIE  pEaKIHUH
YIJIEBOAOPOAOB PA3IUYHBIX KIACCOB M KUCIOPOACOAEPKAIIUX
OpPraHUYECKUX BEIIECTB, pellieHHe HKCIIEPUMEHTANIbHBIX 3a/1a4 IO
pacro3HaBaHUIO HEOPTaHWYECKHX M OPraHMYECKUX BEIIECTB) C
co0JIr0/IeHHEM TIPaBUII OE3011aCHOTO OOpaIlleHus C BEIIeCTBAMH U
nabopaTopHbBIM  OOopyaoBaHHEM,  (GOpMyIHpOBaTH  IIENH
WCCIIEIOBaHMsI, MIPEIOCTABIATh B PA3IMYHON (opMe pe3yibTaThbl
HKCIEPUMEHTA, aHATM3UPOBATH M OI[CHUBATH MX JIOCTOBEPHOCTH;
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OK 07.
CopelicTBOBaThH
COXPaHEHUIO
OKpYKarollen Cpeibl,
pecypcocOepexeHmIo,
MPUMEHSITh 3HaHUSI 00
M3MEHEHUHU KIIUMaTa,
TIPUHIIMIIBI
OCpPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHMSA

- c(hOpMUPOBAHHOCTH 9KOJIOTUYECKOU KYJIBTYPHI,
IIOHUMAaHUE BIIMSHMS COLMAIBHO-D)KOHOMUYECKHUX IPOLIECCOB
Ha COCTOSIHUE NPUPOJHOW M COLIMAIBHOM CpEIbl, OCO3HAHUE
[J100abHOTO XapaKkTepa IKOJIOTUYECKUX MPOOIeM;

- IUIAHUPOBAHUE W OCYLIECTBIICHUE JEHCTBUM B
OKpYXaloIllel cpele Ha OCHOBE 3HAHUS II€JIEH yCTOMYHMBOTO
pa3BUTHUS YEIOBEUECTBA,

AKTUBHOE  HENpUATUE  JEHUCTBUM, NPUHOCAILIUX  Bpex
OKpY’KaIoIIeH cpene;

- yMEHUue MIPOTHO3UPOBATH HeOJIaronpusTHbIC
3KOJIOTUYECKHE

- chopMHpOBaTh  TMPEACTABIEHUSA: O  XUMHUYECKOU
COCTABJIAIOLIEH €CTeCTBEHHOHAYYHOM KapTUHBI MHUPA, POJIH
XMMHUU B TI03HAHUM SIBICHUH MpUPOIbl, B (OPMHPOBAHUU
MBILIUIEHUS! W KYJBTYpbl JIMYHOCTH, €€ (YHKIMOHAIHHOMN
T'paMOTHOCTH, HGOGXOI[PIMOﬁ AJid pCHICHUA MPAKTUYCCKUX 3adayd
U 9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO
U IIPUPOJHOM cpene;

- YMETh co0uI01aTh paBuia 9KOJIOTUYECKU
11e51ecO00Pa3HOro MOBEIEHUS B ObITY U TPYJIOBOM JIEATEIBHOCTH
B LEIIX COXpPaHEHUS CBOEro0 3J0POBbS U  OKpPY’KarolleH
IOPUPOAHON Cpelbl; YYHUTHIBATH ONACHOCTb BO3JEHCTBHS Ha
KHUBBIC

JIENCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUsIX

MOCJIEACTBUS NPEANPUHUMAEMbIX JEHCTBUH, MPEaOTBpaIlaTh
HX;
- pacLIMpEeHHUE OIbITA AESITENBHOCTU

9KOJIOTUUECKOM
HaIIPaBJIEHHOCTH;
- OBJIaJICHHE HaBbIKAMU yue€OHO-UCCIIEeI0BATENbCKOMH,
MPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

OpraHU3Mbl  ONPEIECICHHBIX  BEUIECTB, IOHUMAs  CMBICH
MOKa3aTesst NPeAeIbHON JOIMYCTUMOM KOHLIEHTPALUK;

- yYMETh NPOrHO3UPOBATH, AaHAIM3UPOBATh U OLICHUBATH C
HO3HULIMHI 3KOJOrMYECKON 6€30MaCHOCTH MOCIEICTBHS OBITOBON U
MIPOU3BOJICTBEHHON JIEATEIBHOCTH YEJIOBEKA, CBSI3AHHOW C
nepepaboTKOM BEIeCTB; UCIOIb30BaTh MOMYUYSHHbIE 3HAHUS IS
OPUHSTUS TPAMOTHBIX PEIIeHUN TPOOJIeM B CUTYaIUsX,
CBSI3aHHBIX C XUMHUCH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JECUCTBUS Ha JKHBBIC
OpraHW3Mbl  ONPEJECICHHBIX  BEIIECTB, IIOHMMas  CMBICI
MOKa3aTeNsl MpEAeNbHOW  JONMYCTUMOM  KOHILIEHTPAallMH, |
MOSICHATH, ~ Ha  IpuUMepax  CcrocoObl  yMEHBIIEHHS U
MPEAOTBPALEHN HUX BPEAHOTO BO3JECUCTBUS HA OPraHU3M
YEJI0BEKa.
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[1K 1.3. BeInosaHaTh
paboTHI 0 CIIACEHUIO,
3alIuTe, SBaKyalluu
JIIOJIEH U UMYIIECTBA
U3 30HBI MOXKapa,
OKa3aHMIO IIEPBOM
MTOMOIIIN
MOCTPAJABIINM.

- YCTaHABJIUBATH OCHOBaHMS JUISL MPOBEJICHUS
MEpONPUATHI 10 CIIACEHUIO, 3AIIMTE, ABAKYyAlUH JIOJICH U
MMYILECTBA M3 30HbI MOKApa, OKA3aHUIO IEPBOM MOMOIIHU
- OIIPENENATh LEIU ACSITENbHOCTH, 33/1aBaTh
napameTpbl U KpUTEPUU UX JTOCTHIKECHHUS;

B JACATCIBHOCTD,

IMoCTpagaBIINM,

- BHOCUTb KOPPCKTHBLI OLICHMUBAThb

COOTBETCTBHEC PE3YIbTAaTOB OCIAaM, OLCHUBATh PUCKH

MOCJIEACTBUN NEITCIbHOCTH,
- IUIAHUPOBAHUE W JICUCTBUA B

OKpY’KaIoIIeH cpene

OCYILIECTBIICHUE

- yMETh co0roaaTh rpaBuiia HKOJIOTUYECKHU
1eJ1eCO000Pa3HOro MOBEACHUS B TPYIOBOU NEATEIBHOCTH B LENSIX
COXpaHEHUs CBOETO 3/10POBbS U OKPYIKAIOILIEH IPUPOTHON CPELIbI;
YUHUTBIBATH OIACHOCTh BO3JIEHUCTBHS Ha JKUBBIE OpPraHU3MBbI
ONpENEICHHBIX  BEUIECTB, [OHHMMAs  CMBICI  IIOKa3aTess
IpeaebHON JOIMYCTUMON KOHUEHTPAIUH;

- yYMETh MPOrHO3UPOBATh, aHAIM3UPOBATh U OLICHUBATh C
MO3UIMI 3KOJOTrH4YeCKON O€30MMacCHOCTH MOCIIECTBUS OBITOBON U
IPOU3BOACTBEHHON JEATEIbHOCTH YEJIOBEKA, CBS3aHHOU C
nepepadOTKOM BEIIECTB; UCIIOIL30BATh MOJIYYCHHBIC 3HAHUS JJIs
MPUHATHS TPAMOTHBIX PEIICHUM;

- YMETh OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha >KHUBBIC

OpTraHHU3MbI OIIPCACIICHHBIX BCIIICCTB, IIOHHUMas CMBbICJI
MoKa3areyis  MPENEbHOW  JONYCTUMOW  KOHIIEHTpalUuH, U
HOSICHSATh ~ HAa  NpUMEpax  crnocoObl  yMEHBUIEHHMS U

MPEIOTBPALIEHUS] WX BPEIHOTO BO3JCHUCTBUS HA OpPraHU3M
YEJI0BEeKa.

IIK 1.4. BrImomHATH
paboThl MO TYIICHUIO
M0KapoB U TPOBOIUTH
aBapuiHO-

- yMEHHUE NMPOrHO3UPOBATh HEOJIArONpUsTHbIE
HKOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX JIEUCTBUH,
[Ipe0TBpallaTh UX;

- IIJJAHUPOBAHUE U OCYLIECTBICHUE ICVCTBUM B
OKpYXaroIIei

- yMeTh COOJIOAATh MpaBMJIa 3KOJOIMUYECKH LeIeco00pa3HOro
NOBEJICHUS B TPYAOBOM JESATEIBHOCTH B LEISIX COXpaHEHMS
CBOETO 37J0POBbS M OKPY>KAIOILEN TPUPOJHOMN CPEbl; YUUTHIBATh
OIIACHOCTH BO3/ICHCTBHUS HA )KUBBIE OPTAaHNU3MBI ONPEACIEHHBIX
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criacateybHbIe
paboThI, CBS3aHHBIE C
TYLICHHEM 10XKapOB,
B TOM YHCJI€ B COCTaBe
3BeHa
ra30/1bIMO3aIUTHON
CITYXOBI.

cpelie Ha OCHOBE 3HAHHUs LieJIeld YCTOMYNBOIO pa3BUTHUS
4eJI0BEUECTBA

BCIICCTB, ITOHHUMAas1 CMBICJI ITIOKa3aTCIIAd HpCI[GJILHOfI I[OHyCTHMOfI
KOHILIEHTpAL1H;

- YMETh MTPOTHO3UPOBATh, aHATTM3UPOBAThH U OIICHUBATH C
MMO3UIINH DKOJIOTHYECKON O€30IaCHOCTH MIOCIIEACTBHS OBITOBOH U
MIPOU3BOICTBEHHOM JICSITEILHOCTH YEJIOBEKa, CBI3aHHOM C
nepepadoTKOM BEIIECTB; UCIIOIb30BATh IMOJYyYEHHbIC 3HAHUS JIJIS
IIPUHATHSA TPAMOTHBIX PELICHUN;

- YMETbh OCO3HABATh OMACHOCTH BO3/ICHCTBUSI HA KUBbBIC
OpraHU3MbI OIIPE/ICIICHHBIX BEIIECTB, IOHUMAst CMBICIT
MoKa3aTessl PeAeTbHON JOMYCTUMON KOHIICHTPAIUH, U
MOSICHSITh Ha IPUMEpaxX CrOCOObl YMEHbBILICHUS 1
NPEIOTBPAICHUS UX BPEIHOT'O BO3JICUCTBHUS HA OPraHU3M
yeJIoBeKa.
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1.4. Kosin4ecTBO 4aCOB HA OCBOCHHME YUEOHOM TMCHMIIIMHBI:
O06bem 00pa3oBaTEIHLHON MPOTPAMMBI TUCIMIUIMHEI 72 Yaca, B TOM YHCIIE:
B (hopme npakTU4ecKoil moaroToBku 6 yacos; OCHOBHOE
conmepxanue 66 gaca, B TOM 4HCIe, TeopeTudeckoe o0ydenne 34 yaca,
1a00paTOPHBIX U MPAKTUYECKUX 3aHITHI 32 4acoB.

[TpomexxyTounas arrectanus B Buae nuddepeHIIMpOBaHHOTO 3a49eTa.



2 CTPYKTYPA U COJAEPKAHUE YYEBHOM AU CIIUIT/IMHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH PadoThI

Bun yueGHoM paboThI

O0beM B yacax

O06BemM 00pa3oBaTeILHON TPOrPAMMBI TUCITUTIITAHBI 72
B T.U.

OcHOBHOE coziepKaHue 66
BT. U.:

TEOpETHYECKOe 00yUueHne 34
MIPaKTUYECKHE 3aHATHS 22
1a00paTOPHBIE 3aHATHS 10
[TpodeccnonanbHO-OPHEHTUPOBAHHOE coJiepkaHue (popma MpaKTUIECKOH 6
MTOATOTOBKH)

BT. 4..

NPaKTUYECKUE 3aHATHS 6

[TpomexxyTounas arrectanus B popme audpepeHInpoBaHHOTO 3a4eTa
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2.2. TemaTu4ecKMii IJIAH M COEP:KaAHME YYEOHOM TUCHMILIMHBI
OVYI1.10 XUMUA

Haumenosanue Coodeparcanue yuebHo20 Mamepuana, 1ab0pamopHvle U nPaKmudecKue 3aHsamus, Konuuecmeso Vposenw
pazoenos u mem camocmosmenvHas paboma o00y4aOuUxXcst yacos 0C80€eHUs
OcHoBHOe coaep:kanue
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcHoBHOe coJep:kaHue 1
Crpoenne atomoB | TeopeTrnueckoe o0ydenue 2
XUMAHCCKAX CoBpemenHas MOJENb CTpoeHHs: aroMa. CUMBOJIMYECKMH S3BIK XMMHUH. XUMHUYECKHH JIEMEHT.
SJICMCHTOB 1 DnekTpoHHas KoH(purypamus artoMa. Kiaccuukanys XUMHUYECKHX DIEMEHTOB (s-, p-,
pHupoaa 5 danemenTsl). BaneHTHBIC 2JIeKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS IPUPOIA XUMUYECKON CBSI3H. 2
XUMHUICCKON CBA3H | 3ok tpooTpHUIIATEILHOCT. BUIBI XMMHYECKON CBA3M (KOBAllCHTHAs, MOHHAs, METAIIMYeCcKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHUs
IIpakTuyeckoe 3ansaTue Ne 1 2 2
Pemenue 3amaHnii Ha MCHOJIB30BAHUE XMMHYECKOW CHUMBOJIMKM M HA3BaHWM COEAMHEHHN 1O
HOMEHKJIATypEe MEXIYHAPOIHOTO COI03a TEOPETUUECKOM M MPUKIATHOW XUMHHA W TPHUBHAIBHBIX
HA3BaHUM JUIS COCTABJICHUS XUMHYECKHX (OPMYJT JBYXaTOMHBIX COCIMHEHHH (OKCHJIOB,
CyAb(GHUIO0B, THAPUIOB U T.I.) M JAPYIMX HEOPTaHMUECKUX COCTUHCHHU OTCIBHBIX KJIaCCOB. 2
[MpakTuyeckre 3agaHMs Ha YCTAHOBJIIEHHE CBSI3H MEXAYy CTPOCHHEM aTOMOB XHMHUYECKHX
9JIEMEHTOB U MEPHOANYCCKIM H3MECHEHHEM CBOWCTB XMMHUYECKHMX DJIEMEHTOB U MX COCAMHEHUI
B COOTBETCTBUH C MOJIOKEHUEM [lepnoanyeckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:kaHue 2 2
Teopernueckoe o0yueHue 2




[Tepuoanueckuit
3aKOH U Ta0iIuna
.. MenneneeBa

Ilepuoanueckas cucrema xuMuueckux 3neMeHToB .M. Menaeneea. ®U3nuecKkuid CMbICI
ITepuoanueckoro 3akona /[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX HMH ITPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUHU C
MOJIOKEHUEM XMMUYECKOT0 AieMeHTa B lleproanueckoit cucteme. MupoBo33peHUYeCKOe 1
Hay4Hoe 3HadyeHue [lepuoanueckoro 3akona /[.1. Menneneesa. [Ipornossr [I.11. Menneneesa.

OTKpBITI/Ie HOBBIX XUMHWYCCKHUX 3JICMCHTOB.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUIO
XMUMHUYECKHX 3JIEMEHTOB «MeTaninueckue / HeMeTaJuIndecKre CBOWCTBa,
IEKTPOOTPULATEIIBHOCTh XUMUYECKHUX HIEMEHTOB B COOTBETCTBHUH C UX JJIEKTPOHHBIM

Haumenosanue
pazoenos u mem

Cooepoicanue yuebnoeo mamepuana, 1a60pamopHsie U NPAKmudecKue 3aHamus,
camocmosamenvHas paboma o0y4arouuxcsl

Konuuecmeo
yacoe

Yposenw
0C80eHUs

CTPOCHHUEM H MOJIOKEHUEM B IEPUOAUYECKON CUCTEME XUMHYECKUX AeMeHToB J[. 1.
Menneneesay

Paznea 2. XumMnueckue peakuuu

10

Tema 2.1. Tumnesl
XUMHYECKAX
peakuuii

OcHoBHOE coacpkanue

Teopernueckoe o0yuenune

Knaccudukanus v TUIBI XMMHYECKUX PEAKIUi C y4acTHEM HEOPTraHMYeCKHX BEIECTB.
CocrapneHnre ypaBHEHUHN pPEaKIUid COSAMHEHUS, PA3JIOKEHNUS, 3aMEIIIeHHs], 0OMEHa, B T.4.
peakiuii TOpeHusi, OKUCIECHHUSI-BOCCTAHOBIICHHUS.

ypaBHeHI/Ifl OKHCJIEHUA-BOCCcTaHOBJIEHUA. CTeneHb oKucieHud. OKUCINTENb U BOCCTAHOBUTEID.
Cocrasnenue u YpPaBHUBAHUC OKUCIUTCIIBHO-BOCCTAHOBUTCIbHBIX peaKHI/Iﬁ METOAOM
3eKTpOHHOTO OanaHca. OKUCIUTETHFHO-BOCCTAHOBUTEILHBIE PEAKITUU B TIPUPOJIE,
IMPOU3BOJACTBCHHBIX ITPOLECCaxX N KU3HEACATCIIbBHOCTU OPTaHU3MOB

IpakTuyeckoe 3ausaTuss Ne 2

KomnuectBenunie oTHOMEHNU B XUMHUH. OCHOBHBIE KOJINYECTBEHHEIE 3aKOHBI B XUMHUH U pacuCThl
M0 YpaBHEHHUSIM XMUMHUYECKUX peakuuii. Mosib Kak eIMHMIIa KOJMYecTBa BeulecTBa. MossipHas
Macca. 3aKOHBI COXPAaHEHHUS MacChl M SHEPruH. 3aKoH ABoraapo. MomspHblii 00beM Ta30B.
OTHocuTeNnbHAsT TUIOTHOCTH Ta30B. PacueTsl MO ypaBHEHUSAM XHMHUYECKUX peakIuil ¢

HCIIO0JIb30BaHUEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
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Tema 2.2.
DIEeKTpOIMTHYECKAS
JIUCCOLINAIINASA u

WOHHBIA 0OMEH

OcHOBHOe co/iep:KaHue

TeopeaneCRoe oﬁyqe}me

Teopust snexkTposnuTudecko aucconranuy. MoOHBL. DIEKTPOJINTHI, HEIIEKTPOIUTHI. Peakiuu
noHHOTO oOMeHa. CocTaBieHHE peaKkInii HOHHOTO OOMEHA IyTeM COCTABICHHS MX MOJHBIX H

COKpAIIICHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIC PEaKIMH. 3a/laHusl Ha COCTABIICHUE 2
HWOHHBIX PeaKLMil
JlabopaTopHoe 3ansiTust Ne 1 2 3
JlaGopaTopHas padoTta “THITbl XUMHUYECKUX PEaKIIHii”.
HccnenoBanue TUIIOB (110 COCTaBY M KOJIMYECTBY HCXOIHBIX U 00Pa3yIOIINXCS BEIIECTB) U 5
MPHU3HAKOB XUMUYECKUX peakiuii. [IpoBeneHre peakiuii HOHHOTO 0OMEHa, ONPEICIICHUE CPEIbI
BOJHBIX PAaCTBOPOB. 3a/IaHUS HA COCTABIICHUE HOHHBIX PEaKIIUi
IIpakTHyeckoe 3anaTHA Ne 3 2 3
Haumenosanue Coodeporcanue yuebHo20 Mamepuana, 1ab0pamopHsle U npaKmudecKue 3aHamus, Konuuecmeso VYposenw
pazoenos u mem camocmosmenvHas paboma o00y4auuxcs yacos 0Cc80€eHUs
Kontponbnas pabora. CTpoeHue BelecTBa U XUMUYECKUE PEaKIIUU 2
Paspea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeIEeCTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 1
Knaccudukanus, Teoperuueckoe oGyuenue 2
HOMCHKIIaTypa 1 [Tpeamer Heoprannueckoit xumuu. Knaccudukanus Heoprannyeckux Bemects. [Ipocteie u
CTPOCHHUC cloXxHbBIE BemecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEHIECTB (OKCUIBI, THIPOKCHIBI, KHCIOTHI,
HEOPraHn4eCKuX comu). B3auMocBsI3b HEOPraHUYECKUX BEIIECTB. ArperaTHbIe COCTOSIHUS BEIIECTBA.
BCILECTB Kpucrannumaeckue u amop¢Hbie BemecTBa. THUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, 2
MOJIEKYJIsIpHAsl, HOHHAs, METAJUTMYECKasi). 3aBUCUMOCTh (PH3NYECKUX CBOICTB BEIIECTBA OT
TUTIA KPUCTAJUTMYECKOMN PENIeTKH. 3aBUCMOCTh XHMHYECKOH aKTHBHOCTH BEIIECTB OT BHJIA
XUMHYECKON CBSI3U M THUIA KPUCTAUTUICCKOH pemeTK. [IpuanHbl MHOrooOpasus BEIIeCTB
IIpakTuyeckoe 3anaTus Ne 4 2 2

25




Homenknarypa HeopraHmuecKrx BEIIEeCTB: Ha3BaHHE BEUIECTBA UCXOIS U3 UX XUMUYECKOU
dbopMyIibl WM COCTAaBIIEHUE XUMHUYECKOM (OpPMyJIbl MCXOIS W3 Ha3BaHMs BEIIECTBA IO
mexayHapoanou (MIOITAK) unu TpuBranbHOM HOMEHKIATYPE.

Pemenue nmpakTH4eCKuX 3aAaHUIA 110 KJIacCH(PUKAITUN, HOMEHKIATYPE U XUMUIECKUM (hopMynam

HEOPTraHWYECKUX BEILIECTB PA3IMYHBIX KJIACCOB (YrapHbIii ra3, yriaeKUCIbli ra3, aMMHUak, raieHas 2
W3BECTh, HETAIllCHAs W3BECTh, MHUTHEBAS COJA W JPYTHX): HA3bIBaTh U COCTABIATH (DOPMYIIBI
XUMUYECKUX BEIIECTB, OMNPEACNSITh NMPUHAIICKHOCTh K Kiaccy. WCTOYHUKM XUMUYECKOUN
uHpopManuu (CpeacTB MaccoBOi nHpopmanuu, cets MaTepHeT u apyrue). [Touck nadopmarm
10 Ha3BaHUAM, UACHTH(PHUKATOPAM, CTPYKTYPHBIM hopMyliaM
Tema 3.2. OcHoBHOe coJep:kaHue 8 1
Du3UKOXUMHUIECKUE | TeopeTnueckoe 00ydeHne 6
CBOHCTBA Meramnbl. O0mue ¢usnyeckne W XUMUYECKHe CBOMCTBa MeTamioB. CrocoOBI IONTydYeHHS,
HEOPraHnIeCKuX 3HavYeHNE METAJJIOB M HEMETAJJIOB B IPUPOJIE M )KU3HEAEATEILHOCTH YEJIOBEKa U OPTaHU3MOB. 2
BCHICCTB Koppo3ust MeTamuioB: BHIbI KOPPO3HH, CIIOCOOBI 3AIUTHI METAJUIOB OT KOPPO3IUHU
Hemeranmnel. O6mue gusnyueckre U XMMHUYECKHE CBOMCTBA HEMETA/IOB. THUIMHWYHBIE CBONCTBA
HemeTaiioB [V— VII rpynn. Knaccudukarus 1 HOMeHKIaTypa COeIMHEHUH HEMETAIIOB. 2
KpyroBopoTsl GMOTE€HHBIX 3JIEMEHTOB B TIPUPO/IE
Haumenosanue Cooeporcanue yuebno2o mamepuana, 1a60pamopHsle U NPAKmuideckue 3aHamus, Konuuecmeso Yposenw
pasoenos u mem camocmosamenvbHas paboma 00y4aruuxcs uacos 0Cc80eHUs
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHJIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOAOPOTHBIX 2
COCTMHEHUH, BBICIIIUX OKCUOB M THIPOKCHIOB
IIpakTuyeckoe 3ansitue Ne § 2 2
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CocraBineHue ypaBHEHHUH XUMHYECKUX PEAKIMH C y4acTHEM MPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB: METAJUIOB U HEMETAJJIOB; OKCHUJOB METaJIOB, HEMETAJUIOB U
aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAHUH U aM(OTEPHBIX T'MAPOKCH]IOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA. 2
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUYECKHUX 33JaHMH Ha CBOKMCTBA, COCTaB,
NOJy4eHHe U OE€30MacHOE HCIOJIb30BAHWE BAXHEWUIIMX HEOPTaHUYECKUX BEIIECTB B OBITY H
NPaKTUIECKOH IS TETLHOCTH YeJIOBeKa
Tema 3.3. OcHoBHOe coJep:kaHue 4 3
Unenruduranms JlabopaTopnasi paGora Ne 2 2
HCOPTaHMHCCKIX JlaGopatopHas pabota «aeHTHUKaIHs HEOPTaHUIECKUX BEIIECTBY.
BeHIecTs Pemienne skcriepuMeHTATBHBIX 33729 110 XUMHUYECKAM CBOMCTBAM METAJUIOB M HEMETAJIOB, IO
pacro3HaBaHUIO U MOIYYEHHUIO COSIMHEHUH METaJUIOB U HEMETAJIIOB. 5
Wnentudukanysi HEOPraHMYECKUX BEIIECTB C HCIOJIB30BAaHUEM HX (DU3HKO-XMMHUYECKUX
CBOWCTB, XapaKTEPHBIX KA4YeCTBEHHBIX peakuuid. KauecTBeHHBIE peaknuu Ha Cyiabdar-,
KapOOHAT- U XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHS
IpakTnyeckoe 3ansiTue Ne 6 3
KonTponbhas padora. CBoiicTBa HEOpPraHMUECKHUX BEIIECTB
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24
Tema 4.1. OcHOBHOe coep:;KkaHue 4 1
Knaccudpukanms, TeopeTnueckoe o0yueHune 2
CTPOCHHE 1 [MosiBeHMEe U pa3BUTHE OPTaHUYECKON XUMHHU KaK HayKd. [IpeqmMer opraHn4ecKoi XuMHH.
HOMCHKIIATypa MecTo 1 3HaYeHHE OPraHMYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HayK.
OpraHHICCKIX XUMHUECKOE CTPOEHHE KaK MOPSAA0K COeIMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO X BaJICHTHOCTH.
BCIICCTE OCHOBHBIE TIOJIOKEHUS TEOPHU XUMHUYECKOTO CTPOEHHS OPraHMYECKHX COEAMHEHWH A.M. 2
byTtnepoBa. YriiepoiHbIi CKeJET OpraHU4eCKON MOJEKYIbl. 3aBUCUMOCTh CBOMCTB BELIECTB OT
XHUMHUYECKOTO CTPOEHUS MOJIeKyIl. M3oMepust u u3oMepsl.
[TonsiTue o pyHKIIMOHANBHOM rpymiie. Panukain. [TpuHIune! kiaccudukanuu opraHuIecKux
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Haumenosanue
pazoenos u mem

Cooepoicanue yuebno2o mamepuana, 1a60pamopHsle U NPAKmudeckue 3aHamus,
camocmosamenvbHas paboma 00y4aruuxcs

Konuuecmeo
yacoe

Yposenw
0Cc80eHUs

coenquHeHU. MexayHapoaHas HOMEHKJIATypa W HPUHLHUIIBI HOMEHKJIATYPbl OpPraHuYecKHX
coenuHeHuil. [lonstre 00 a3oTcoaepkKalux COeTUHEHUAX, OMOJIOTHYECKH aKTUBHBIX BELIECTBAX
(yrimeBopax, kupax, Oeimkax U Jp.), BBICOKOMOJEKYJISIPHBIX COSAMHEHUSIX (MOHOMEp, MOIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTnyeckoe 3ansitue Ne 7

Homenknatypa opraHMuecKiX COeIMHEHUH OTAEIbHBIX KJIacCOB (HAChIILIEHHbIE, HEHACHIILICHHbIE
U apOMaTHYECKUE YIII€BOJOPO/IbI, CIIUPTHI, (DEHOJIBI, aJIbAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI
u 1p.) CocraBieHue MOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BEIIECTB
OTIENbHBIX KJIACCOB, MCIOJB3Yysl HMX HAa3BaHUSA II0 CHCTEMAaTMYECKOM U TPHUBHAIBHOU
HOMEHKJIaType (STHJIEH, aleTWUJIeH, IJIULEepUH, (eHod, (opMalbleruj, YKCyCHas KHCIOTa,
rmiuH). PacueTsl npocreiimen GopMyIibl OpraHuYecKOid MOJIEKYJIbl, UCXOMS U3 3JIEMEHTHOTO
cocrana (B %)

Tema 4.2. CBolicTBa
OpraHUYECKUX
COeTMHEHUN

OcHoBHOE coaepKaHue

12

Teopernueckoe o0yuenue

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OT/AENbHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(UKalul U HOMEHKJIATyphl BHYTPH Kjacca; TOMOJIOTUYECKUH psAj U obmas Gopmyna;
u30MepHst; pu3nueckue CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTyUeHUS] ):

- MMpEACIIbHBIC YTJICBOAOPOABI (aJ'IKaHBI n I_II/IKJ'IOaJ'IKaHBI). FOpeHI/Ie MCTaHa KakK OAMH U3
OCHOBHBIX HCTOYHHUKOB TCIJIa B MPOMBINUICHHOCTH U 6LITy. CBolicTBa MIPpUPOAHBIX
YIJIICBOAOPOA0B, HAXOXKACHHUE B ITPUPOJAC U TPUMCHCHUC aJIKAHOB;

— HCMIPECACIIBHEBIC (aJ'IKeHI)I, AJIKUHBI " anKa)meHm) U apoOMaTH4YCCKUEC YITIEBOAOPOABI.
FopeHHe alCTUJIICHA KaK HMCTOYHHK BBICOKOTCMIICPATYPHOI'O INNTAMCHHU JIsI CBAPKU U PE3KH
MCTAJIJIOB

— KHUCIIOpOJICOAepKAlllue COeAUHEHUs (CIUPTHl U (PEeHOJbl, KapOOHOBbIE KUCIOTHI U 3UPHI,
anbJerubl M KETOHBI, XUpbI, yrieBoabl). [IpakTudyeckoe MNPUMEHEHHE OSTUIIEHIVIMKOII,
rnunepuHa, Genona. Ilpumenenue ¢popmainbaeruia, aleraibIeruaa, yKCyCHOM KUCIOThl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHE CBOMCTBA MBLITA
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— a3oTcojepKallue COeqUHEHHs] (AaMUHBI U aMHHOKUCIIOTHI, Oelku). BpICOKOMONEKYIsSpHBIE
COCIMHEHUS (CHMHTETHUYECKHE U OHOJOTrHYeCKH-aKTHBHBIE). MOHOMEp, MOIUMED, CTPYKTYpPHOE

3BeHO. llojmMepu3anms OJTHJICHa KaK OCHOBHOE HANpABICHUE €r0  HCIIOJIb30BaHMUSL. 2
['eHeTHUECKas CBSI3b MEX/IY KJIACCAMH OPTaHUYECKUX COCIMHEHHIA
IIpakTuyeckoe 3ansaTue Ne 8 2 2
Haumenosanue Coodeparcanue yuebHo20 Mamepuana, 1adOpamopHsle U npaKmudecKue 3aHamus, Konuuecmeso VYposenw
pazoenos u mem camocmosmenvHas paboma o00y4aOUUxXcsl uacos 0Cc80€eHUs
CBOICTBa OpraHMYECKMX COCAMHEHHUI OTACIbHBIX KIACCOB (TPHUBHAJIbHAS M MEXKIyHApOIHAS
HOMEHKJIATypa, XHMHUYECKHE CBOMCTBA, CHOCOOBI IOJIyYEHHS): TMpeae/ibHble (aJKaHbl U
[UKJIOAIKAHbI), HENpeAeabHble (AJIKCHbI, aJKWHBI M AJKAJUCHBI) M apOMaTHYCCKHE
YIJIEBOAOPOABI, CIIUPTHI M (EHONBI, KapOOHOBBIC KHUCIOTHI U 3(PHUPHI, albJCTUIbl U KETOHBI, 2
AMHHBI W AMHHOKHUCIIOTHI, BBICOKOMOJICKYJIIPHBIC COCIWHCHHS. 3aJaHusi Ha COCTABJICHHUC
ypaBHEHHI XUMUYECKUX PEAKIIUI ¢ yIaCTHEM OPraHUIECKHUX BEIIECTB HA OCHOBAHUH UX COCTaBa
U CTPOCHUS
IIpakTuyeckoe 3ansaTue Ne 9 2 2
CocraBjeHHE CXEM peakiuii (B TOM YHCJIE IO MPEIOKEHHBIM IENOYKaM IMpPEBPaICHHU),
XapaKTePU3YIOIIUX XUMHUECKUE CBOMCTBa OPraHMYECKMX COCJAMHEHHWH OTNENBbHBIX KJIAcCOB,
CHocOOBl WX TOJMYYCHUS W Ha3BaHHWE OPraHMYECKHX COCJAMHEHWH 10 TPHUBHAIBHON WIH
MEXYHAPOIHOM CHCTEeMaTHYECKON HOMEHKIIATYpe. 2
PenieHne mpakTHKO-OPUCHTUPOBAHHBIX TEOPETUYECCKUX 3aJlaHUil HAa CBOMCTBA OPraHUYECKUX
COEIMHEHHUH OT/IETbHBIX KIaCCOB
JlaGopaTopnasi pa6ora Ne 3 2 3
JlabopatopHas pabota “IIpeBpaliieHus: OpraHMUECKUX BEIIESCTB MPU HarpeBaHUH'".
[TonyyeHue STUJICHA M M3YYCHHE €r0 CBOWCTB. MOJENMpPOBaHUE MOJIEKYJ U XUMHUECKUX 2
NpeBpalleHd Ha PUMEPE dTaHa, STUIICHA, alleTHIICHA U JIp.
Tema 4.3. OcHoBHOe coaep:kaHue 8 1

Teopernueckoe o0yueHue
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Nnentuduxarnus
OpPraHHYECKUX

BI/IOOpFaHI/ILIeCKI/Ie COCAMHCHUS. HpI/IMeHeHI/Ie H OHMoJIorHyecKas POJb YTJI€BOJOB. Oxuciienne
YIJICBOJOB — HCTOYHUK SHCPIrUU KHBBIX OPraHHU3MOB. Oobnactu IMPUMCHCHUA aMHHOKHUCIIOT.

BEIIIECTB, UX [IpeBparenus 6enKoB MUK B opranu3mMe. buonornueckue Gpynkuuu 6enkoB. buonoruueckue 2
3HAYCHUE U ¢byHKIuM xupoB. Posb oprannyueckoil XMMUU B pelIeH!H npo0jieM MUIEeBo 0€30MacHOCTH
[IpPUMCHCHUC B Posb oprannyeckoil XuMuM B pelICHUH MPOOJIEM YHEPreTUYECKO 0e30MacHOCTH, B Pa3BUTHH
OBITOBOM 1 MEJUIIMHBI, CO3JaHMHM HOBBIX MaTepUaJiOB, HOBBIX HMCTOYHHMKOB DHEPTrUu (QJIbTEPHATUBHBIC
IPOU3BOJICTBCHHON | HCTOUHMKH sHeprum). OnacHOCTh BO3ACHCTBUS HA JKUBBIE OPTraHU3Mbl OPIaHUYECKUX BEIIECTB 2
ACATCIIbHOCTH OTJIENbHBIX KJIAcCOB (YTJIEBOJOPOJbI, CIUPTHI, (DEHOIBI, XJIOPOPTaHUYECKUE MPOU3BOJHBIC,
HCJIOBCKA aNbJIETU/IbI U JP.), CMBICII [TOKa3aTess MPeAesIbHO TOMYCTUMOM KOHIIEHTPALlUU
JlabopaTopnasi padora Ne 4 2 3
Haumenosanue Cooeporcanue yuebno2o mamepuana, 1a60pamopHsle u NPAKmudecKue 3aHamus, Konuuecmeo Yposenw
pasoenos u mem camocmosmenvHas paboma o00y4aOuuxcsl 4acoe 0CB0€HUS
JlaGopaTopHast pabota: “Unentudukaiivs opraHMYECKUX COCIUHEHMH OTIEIbHBIX KJIACCOB™
Nnentudukanys opraHMYECKUX COCIMHEHHI OTAENBHBIX KJIAcCOB (HAa MpPUMEpE albJerHjoB,
Kpaxmayia, YKCYCHOM KHCJIOTHI, OETKOB U T.N.) C HCIOJIb30BaHUEM HX (PUBUKO-XUMHYECKUX
CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiui. [leHarypauusi Oenka Mpu HArpeBaHUM. 2
[IBeTHble peakiuu OenkoB. BO3HMKHOBEHHME aHAIMTHYECKOTO CHUTHAla C TOYKH 3PEHUS
XMMHYECKUX MPOLECCOB TMPU MPOTEKAHWH KAYECTBEHHOM pEeaKklUH, MO3BOJSIONIEH
UACHTU(PUIIUPOBATH MPEATOKEHHBIE OpTraHIHUYECKHE BEIIeCTBa
IpakTnyeckoe 3ansitue Ne 10 3
KontpoabsHnas padora. CTpyKkTypa U CBOMCTBA OPraHUYECKHUX BEIECTB
Kunern4yeckne v TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA XMMUYECKUX
Paspea S. . 4
peakuuu
CxopocTthb OcHoOBHOe coep:KkaHue 4 1
XUMHUYCCKUX Teoperuueckoe o0yueHue 2
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peaKkuid.
XuMHu4eckoe
paBHOBeCHE

CKopocCThb peakiinu, ee 3aBUCUMOCTb OT Pa3INUHbIX (DAKTOPOB: MPUPO/IbI pEarupyroIIUX BEUIECTB,
KOHIEHTPALlUU Pearupyrolux BElIeCTB, TEMIIEPATyPhl U MJIOMAAN PEAKIIMOHHOW MTOBEPXHOCTH.
TeroBbie 3¢ (HEeKThl XUMHUUECKUX peaklMii. DK30- U SHAOTEpMHUUYECKUE, peakiuu. OOpaTuMOCTb
peakiuii. XuMUYECKOEe PAaBHOBECHE U €r0 CMEIIEHUE MO JIEHCTBHUEM pPa3IHYHBbIX (aKTOPOB
(KOHILIEHTpalMsl PEareHTOB WM NPOAYKTOB PEaKIUH, JaBJeHHE, TeMIepaTypa) Ul CO3/aHus
ONTHUMAJIBHBIX YCIOBUI MPOTEKaHUs XUMHUecKkux mnpoieccoB. [Ipunnun Jle [larense

IIpakTnyeckoe 3ansitue Ne 11

Pemienue npakTHKO-OpUEeHTUPOBAHHBIX 33aHUI Ha aHATIN3 (PAKTOPOB, BIMSAIOLINX HA H3MEHEHHE
CKOPOCTH XUMHUECKOW peaKkiuy, B T.4. C HO3ULUN SKOJIOTHYECKH 11eJ1eCO00Pa3HOro MOBE/ICHUS B
OBITYy W TPYIOBOM JESATENBHOCTH B IEJIIX COXPAHEHMs] CBOETO 3J0POBbsl U OKpYKarOILEH
IIPUPOJHON CpEBI.

Pemenne nmpakTUKO-OPHMEHTUPOBAHHBIX 3aJaHMi Ha npuMmeHeHue npuHnuna Jle-Ilarense mis
HAXOJXKJCHUS HANPABJICHUS CMELICHUS PAaBHOBECHS XUMHUYECKOW peakIny W aHau3 (HakTopoB,
BIIMSOIIMX HA CMELIEHUE XUMUYECKOTO paBHOBECUS

Pa3znea 6.

PacrBOpsI

Tema 6.1.
Ilonsarue o

OcHoBHOE coaepKaHue

Teopernueckoe o0yuenue

Haumenosanue
pasoenos u mem

Cooeporcanue yuebnozo mamepuana, 1a60pamopHsie u npaKxmuieckue 3aHamus,
camocmosmensHas paboma ooyuaouuxcs

Konuuecmeo
4acoe

Yposenw
0C80€eHUs

pacTBopax

PactBopenne kak ¢usmko-xumuueckuii mporecc. PactBopel. CrocoObl MPHUTOTOBIEHUS
pactBopoB. PacTtBOopuMOcTh. MaccoBast 10Ji1 pacTBOPEHHOTO BemiecTBa. CMBICT TOKa3aTest
IPEIENbHO JIOMYCTUMOM KOHLEHTPAllMM W €ro HCIOJIb30BAHUE B OLIEHKE JKOJIOTHMYECKOU
0€30MacHOCTH.

[TpaBuiia 3KOJIOTHYECKH 1IEI€CO00Pa3HOT0 OBEIEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIETISAX
COXPAHEHUS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOJHON CPEbl; OMACHOCTh BO3JICUCTBUS Ha
’KUBBIE OPraHU3MBbI ONPEICICHHBIX BELIECTB.

Pemenne npakTHUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PAcCTBOPBI, MCIOJIb3yEMbIEC B

OBITOBOM W TTPOM3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA
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Tema 6.2. OcHOBHOe coiep:KkaHue 2
HccfeHOBaHHe JlaGopaTopuas pa6ora Ne 5
CBOWCTB pacTBOPOB
JlaGopaTtopHas padota «[IpuroroBiaeHue pacTBOpOBY.
[IpuroroBnenue pacTBOpPOB  3aJlaHHOM (maccoBoii, %) KOHIICHTpALUU
(c MPaKTUKOOPUEHTUPOBAHHBIMH BOIIPOCAMH) M OIIPEICIICHHUE CPEIbl BOAHBIX 2
pPacTBOPOB.
Pemienue 3agad Ha IPUTOTOBJICHUE PACTBOPOB
IIpodeccnoHabHO-OpUEHTHPOBAHHOE cofepxanue (popMa NPAKTHYECKON NOATOTOBKH)
Pasznen 7. XuMmus B ObITY M IPOM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0BEKa 6 3
Xumus B ObITY U OcHOBHOe coiep:KaHue 6
TIPOM3BOACTBCHHON I[IpakTnyeckue 3aHsATHS 6
JIeSITEILHOCTH = " "
qeToBeK Hogelilme NOCTHXKEHUS XMMHUYECKOW HAyKM M XUMHUYECKON TeXHOJIOrMH. Ponb Xumuu B
o0ecre4eHn SKOJOTHYECKON, JHEepreTMYecKoil U TUIIeBOH 0e30MacHOCTH, pPa3BUTUU
MeaunuHbl. [IpaBuia morcka v aHajau3a XUMUYeCKo HH(OPMALIMU U3 PA3IUYHBIX HCTOYHUKOB 2
(Hay4Has 1 yueOHO-Hay4YHas JIUTEepaTypa, CPeCTBAa MacCOBOM MH(popMaIuu, cetb iHTepHeT)
[Touck 1 aHANN3 KEMCOB O MPUMEHEHNH XUMUYECKUX BEIIECTB U TEXHOJIOTHH C y4eToM OyayIieit
MpoPECCHOHAIBHON  JIEATENTbHOCTH [0 TeMaM: BaKHEUINME CTPOUTENIbHBIC MaTepualbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, KepaMHKa, MaTepuUalbl ISl DJIEKTPOHUKH,
HaHOMaTepHaJlbl, TEKCTHJIbHbIE BOJIOKHA, UCTOYHUKHA PHEPTUU, OPraHUYECKUE U MUHEPATIbHbIE 4
yA0OpeHUs, JICKaPCTBEHHBIC BEIMIECTBA, OBITOBAS XUMHUSI.
3ammura: [IpencraBnenue pe3ynbTaTOB pelIeHUs KEMCOB B (pOpMe MHUHH-IO0KIIAIA C
Mpe3eHTanuen
Haumenosanue Cooepoicanue yuebHo2o mamepuaid, 1a00PaAmMopHvle U NPAKMudecKue 3aHsamus, Konuuwecmeso Yposenw
pazoenos u mem camocmosamenbHas paboma 06y4aruuxcs 4acoe 0CBO€CHUA
JuddepeHunpoBaHHbIii 3a4eT 2 3
Bcero 72
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Jl1sl XapaKTepUCTUKH YPOBHS OCBOCHUS yUeOHOI0 MaTepualla UCIOJIb3YIOTCs Clelyrolue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HABaHHE paHEe U3YUCHHBIX 0OBEKTOB, CBOMCTB);

2. — penpoayKTHUBHBIN (BBIIIOJHEHUE AEATEIIHOCTH 110 00pa3lly, UHCTPYKLIUHU WU 110/ PyKOBOJCTBOM)

3.— MPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSTENILHOE BBIIIOJHEHHE ACATEIBHOCTH, pEIIeHUE TPOOIEMHBIX 3a71a4)
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