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IosicHuTeNLHAA 3aNIUCKA

[Iporpamma npodunbHON yueOHON NUCUUIUTMHBI « XUMUSD» MpEIHA3HAYEHa ISl U3Y-
YeHUs XUMUU B MPOQecCuOHAIbHBIX 00pa3zoBarenbHbix opranuzanusx CIIO, peamuzyio-
IMX 00pa30BaTENIbHYIO MPOrPaMMy CPEIHET0 O0IIEro 00pa3oBaHus B MPEEIax OCBOCHUS
OCHOBHOM npodeccronansHoi oopazoBarenbHoi nporpamMmbl CI1O (OITOII CITO) Ha 6a3e
OCHOBHOTO 00111eT0 00pa30BaHus MPHU MOJATOTOBKE KBAIM(UIIMPOBAHHBIX pabounX, CIyKa-
IINX, CIICIIMATIUCTOB CPEIHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHOBe TpeOoBanuii ®I'OC cpeanero obmero odOpa3osa-
HUS, IPEIBABISEMBIX K CTPYKTYpE, COACPKAHHUIO U PE3yJIbTaTaM OCBOCHUS y4eOHOM auc-
UIUIMHBL «XUMHSD», B COOTBETCTBUU ¢ PexoMeHIanusMu MO OpraHU3alMy MOTYYCHHS
cpenHero obiero oOpa3zoBaHus B Mpeeiax OCBOSHUS 00pa30BaTeNIbHBIX MPOTPAMM CpPE/I-
Hero npodeccroHanbHOTo 00pa3zoBaHus Ha 6a3e OCHOBHOTO 00111ero 00pa30BaHus C y4€TOM
TpeboBaHMil (eepalibHbIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAH/IAPTOB U IOJIydae-
MOl CIeIMaIbHOCTU CPeIHEro npodeccuoHanbHOro oopazoBanus (muceMo Jlemapramenra
rocy/1apCTBEHHON MOJUTHKU B cepe MoAroToBKH padounx kaapos u 11O MunobpHayku
Poccun ot 17.03.2015 Ne 06-259).

ConeprkaHue mporpaMmmbl « XMMHUSD) HaIllpaBJiIeHO HA JOCTHXKEHUE CIASAYIONMIUX eTIei:

» (hopmupoBaHue y 00yJarOIIUXCS YMEHHS OIICHHBATh 3HAYMMOCTh XUMHUYICCKOTO 3HAHUS
TS KaKJIOTO YEJIOBEKa;

» (opmupoBaHue y 00y4YaIONIMXCS IIEIOCTHOTO MPEICTABICHUSI O MHPE M POJIM XHUMHUU B
CO3/IaHWU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA; YMEHHUS OOBSICHSTH
O00BEKTHI M MPOLECCHl OKPYKAIOIIeH EeUCTBUTEILHOCTU: MPUPOJAHOM, COIUATIBHOM,
KyJBTYPHOH, TEXHUYECKON CPEJIbl, — UCTIOB3YS ISl 3TOT0 XUMUYECKUE 3HAHUS;

» pa3BUTHE y 00YYAIOIIUXCS YMEHHUI pa3indaTh (DaKThl U OIICHKH, CPAaBHUBATH OIEHOY-
HBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OIICHOK U CBSI3b KPUTEPUEB C OMPEICIIEH-
HOM CHCTEMOM IIEHHOCTEH, POpMYyIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

» npuoOpeTeHne 00yJIaroIIMMHUCS OIbITa PA3HOOOPA3HOH ACSITEILHOCTH, TTIO3HAHUS U Ca-
MOTIO3HAHUST; KJIFOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAIBHOE 3HAUCHHUE ISl pa3jiny-
HBIX BUJIOB JCSATEIBHOCTU (HABBIKOB PEIICHUsS TPOOIeM, IPUHATHUS PEIICHUH, TOUCKA,
aHanu3a u o0paboTku MHGOpPMAIINK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEpe-
HUI, COTpyIHHUYECTBa, OE30MacHOro OOpallleHUsl C BEIIECTBAMU B IOBCEIHEBHOMN
YKU3HU).

B nporpammy BKITIOUEHO CoiepKaHue, HallpaBlieHHOE Ha (QOPMHUPOBAHKE Y CTYACHTOB
KOMIICTCHIINHM, HCOOX0AUMBIX 11 kKadecTBeHHOro ocBoeHUs OIIOII CIIO na 6a3e ocHOB-
HOTO 001Iero 0O0pa3oBaHusl C MOJYYEHUEM CpPETHEro oO0HIero o0pa3zoBaHUs; MPOrPAMMBbI
MOJITOTOBKH KBAJM(UITUPOBAHHBIX pabOUYNX, CIy>KaIINX, POTPaAMMbI TIOJTOTOBKH CIIeIHa-
nuctoB cpeanero 3seHa (IITTKPC, TITICC3).

[Iporpamma y4eOHON JUCHUTUIMHBI « XUMHUS SIBISIETCS OCHOBOM JJ1sl pa3pabOTKH pa-
004ux MporpamMM, B KOTOPBIX Tpo(eccroHambHbIe 00pa30BaTEIbHBIC OPraHU3AINN, PEATTH-
3yIole 00pa3oBaTeabHy0 MPOorpaMMy CpeaHero oo1iero oopa3oBaHus B Mpezesiax 0CBO-
enust OIIOII CITO na 6a3e ocHOBHOTO 00111eT0 00pa30BaHMsl, yTOUHSIOT COJIepKaHUE yaeO-
HOT'O MaTepHalia, ociaeI0BaTeIbHOCTh €r0 U3yUeHHs], paclpe/ielieHne yYeOHbIX YacoB, Te-
MaTHKy pe(epaToB, BUbI CAMOCTOSTEIBHBIX PA0OT, YUUTHIBAS CHIEITU(PUKY TPOTPAMM TO/I-
TOTOBKHM KBaJU(UIIMPOBAHHBIX Pa0OUYMX, CIYXKAIUX WU CHEIUATUCTOB CPEAHETO 3BEHA,
ocBanBaeMoi MPOGECCHH UITH CTICIUATIBLHOCTH.
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[Iporpamma MOXET HCMOIB30BATHCA APYTMMHU MPOPECCHOHATILHBIMU 00pa30BaTENb-
HBIMHM OpraHU3alUsIMU, PEeaTu3yolUMU 00pa30BaTeIbHYyI0 MPOrPaMMy CPETHETO OOIIETO
oOpazoBanus B nipezaenax ocsoenus OIIOII CITO na 6a3e ocHOBHOTo 00111€T0 00pa3oBaHus
(IITTKPC, IIICC3).

O01mas xapakTepucTUKa y4e0HO! JUCHUIINHBI « XUMHUSI»

XuMHsA — 3TO HayKa O BEIIECTBAX, UX COCTaBE U CTPOCHUH, CBOICTBAaX U MpeBparie-
HUSX, 3HAYCHUH XMMUYECKUX BEIIECTB, MAaTEPHAIIOB U MPOIIECCOB B MPAKTHUECKON esi-
TEIbHOCTHU YEJIOBEKA.

Conepxanue o011e00pa3zoBaTeIbHON YUeOHOM JUCIUTUTAHBI « X UMUS» HAIIPABIICHO HA
YCBOEHHE 00YYaIOUTMMUCS OCHOBHBIX MOHATUH, 3aKOHOB U TEOPHI XUMHH; OBJIaJICHUE yMe-
HUSMU HAOII0aTh XUMUYECKHUE SIBICHHUS, IPOBOJAUTH XUMHUYECKUN HKCIIEPUMEHT, TPOHU3-
BOJUTH Pacu€Thl HA OCHOBE XMMUYECKUX (POPMYJI BEIIECTB U YPABHEHHI XUMHUECKUX pPe-
aKIUH.

B npornecce nzyuenus XuMuu y o0y4aroIuxcsi pa3BUBAIOTCS IO3HABATENIbHbIE UHTE-
pEChl U MHTEJUIEKTYyaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTU B CAMOCTOSITEIbHOM NPUOOpETe-
HUS 3HAHUH 110 XMMHUH B COOTBETCTBUH C BO3HUKAIOIUMU KU3HEHHBIMU IIpOOJIeMaMu, BOC-
NUTHIBAETCA OEpeKHOE OTHOIICHUS K MPHUPOJE, MOHUMAHHUE 30pOBOr0 00pa3a >KU3HH,
HEOOXOUMOCTHU MPEAYIPEKICHUS SABICHUN, HAHOCSIIUX BPE 3J0POBBIO U OKPYKaOIIEH
cpene. OHM OCBamBalOT MPUEMBI TPAMOTHOTO, OE30MACHOTO MCIIOIB30BAHUS XUMUYECKUX
BEIIECTB M MaTEPHAJIOB, IPUMEHSIEMBIX B OBITY, CETLCKOM XO3S1CTBE U Ha MPOU3BOJICTBE.

[Ipu cTpyKTypupOBaHUU coAepKaHusa o01eo0pa3oBaTeIbHON yueOHOM TUCHUILTAHBI
U1l Ipo(pecCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3alldid, Peanu3yIomnX 00pa3oBaTelb-
HYI0 IIporpammy cpenHero oomiero odpaszoBanus B npenenax ocsoenus OIIOII CIIO na
0a3e OCHOBHOIO 00111eT0 00pa30BaHus, yUUTHIBaIaCh OOBEKTUBHAS PEAIBHOCTh — HE0OJIb-
1ol 00bEeM 4acoB, OTHYILIEHHBIX HAa U3yYE€HUE XUMHUH U CTPEMIIEHHE MaKCUMAaJIbHO COOT-
BETCTBOBATh UESIM pa3BuBaroliero ooyuyenus. [loaromy Teopernyeckue BOPOCH MaKCH-
MaJbHO CMEILIEHbl K Hayaly U3y4eHUs] JUCIUIUIMHBI C TeM, YTOObI OCAeAYIOUN (haKkTH-
YECKMU MaTeprall pacCMaTPUBAJICA HA OCHOBE U3YUYEHHBIX TEOPUU.

Peanu3zanus 1eyKTUBHOTO MOJX0/a K U3YUYEHUIO XUMHUHU CIIOCOOCTBYET Pa3BUTHUIO Ta-
KHX JIOTUYECKUX OINEpaluii MBIIUICHUS, KaK aHaJ13 U CHUHTE3, 0000IeHNEe U KOHKpPETH3a-
1M1, CPAaBHEHHUE W aHAJIOTHS, CHCTEMaTH3alus U Kiaccupukarys u ap.

N3ydenne xumun B poeCCHOHATBHBIX 00pa30BaTeIbHBIX OpraHU3aIUAX, PeaTu3y-
IOIIMX 00pa30BaTENbHYIO MPOTPaMMy CpeHEro oOiero oopa3oBaHus B Mpeenax 0CBOe-
Hust OIIOII CITO na 6a3e ocHOBHOTro 0oO0I1Iero oOpa3oBaHusi, UMEET CBOM OCOOCHHOCTH B
3aBUCUMOCTH OT Ipoduiia MpoPecCHOHATLHOrO 00pa30BaHMs. DTO BBIPAXKAETCS B COJEP-
KaHUH OOYYEeHHsI, KOJTUYECTBE YacOB, BBIICISEMBIX HAa M3yU€HHE OTIEIBbHBIX TEM MpO-
rpaMMBbl, TITyOMHE X OCBOCHHUS 00yUYaIOITUMHUCS, 00BEME 1 XapaKTepe MPAaKTUISCKUX 3aHs-
TUUW, BUJIaX BHEAYTUTOPHOU CAMOCTOSITEIIbHON PabOThI CTYZCHTOB.

Crenugurka u3yuyeHus: XUMHUH IPHU OBJIAICHUHU TPO(ECCUsIMU U CTICHUATBHOCTAMU TEX-
HUYECKOTO MpOoQuIsi OTpakeHa B Kaxaoi Tteme pazzaena «ConepikaHue yueOHOM nucLu-
WIMHBD B pyopuke «[Ipodunbabie 1 mpodeccnoHaaIbHO 3HAYUMBIE AJIEMEHTBI COJEpIKa-
HUSD». DTOT KOMIIOHEHT peain3yeTcs NPy MHAUBUIyaIbHOM CaMOCTOSTENBHOM paboTe 00y-
qaromuxcs (HanmucaHuu pedeparoB, MOATOTOBKE COOOIIEHUH, 3aIUTE MPOEKTOB), B MPO-



1ecce yueOHOM J1eaTeNbHOCTH MO PYKOBOJICTBOM MpernoAaBaTesl (BbIIOJIHEHUH XUMHUYE-
CKOI'0 AKCIIEpUMEHTa — Ja0OPATOPHBIX OMBITOB U MPAKTUYECKUX padOT, PEIICHUH MpPaK-
THUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3a]a4 U T. 1.).

B npornecce nzydeHuss XUMUHM TEOPETUUECKUE CBEJICHUS JOTIOTHSAIOTCS IEMOHCTpAIH-
MM, Ja0OPATOPHBIMU ONBITAMH U TPAKTUYECKUMHU 3aHITUSAMU. 3HAYUTEIHHOE MECTO OTBO-
JTUTCSL XUMUYECKOMY dKciepuMeHTy. OH OTKPBIBAE€T BO3MOKHOCThH (DOPMHUPOBATH Y 00y4a-
IOIIUXCS CTICIIMAIIbHBIE TIPEAMETHBIC YMEHHUS: paboTaTh C BEIIECTBAMHU, BBITIOIHATH MPO-
CTBhIC XUMUYECKHUE OMBITHI, yYUTh O€30MaCHOMY M SKOJIOTUUECKH TPAMOTHOMY OOPAIICHHUIO
C BEIlIECTBaMH, MaTepUalaMU U TIPOIIeCCaMU B OBITY M Ha IPOU3BOICTBE.

Jlnis opraHu3aiiii BHEAyAUTOPHON CaMOCTOATEIbHOU pabOThl CTYACHTOB, OBIaJeBa-
tomux npodeccusmu CIIO u cnenmanbrocTssMu CI1O TexHuyeckoro nmpodusis mpodeccu-
OHaJILHOTO 00pa30BaHus, MPEICTABICH MPUMEPHBIN nepedeHb pedeparoB (IOKIAI0B), HH-
TUBUTyaJIbHBIX TIPOEKTOB.

B nporecce n3yyeHusi XuMuu BaxkHO (popmupoBaTh MHGOPMAILIMOHHYIO KOMIIETEHT-
HOCTh oOyuaromuxcs. [loaroMy npu opranuzaiy caMmocTosATEIbHOM paboThl HEOOXOIUMO
aKIIEHTUPOBATh BHUMaHHE OOy4YarOIIMXCsA Ha MOMCKE MHPOPMAIIMU B CPEJICTBAX MaccMe-
nua, UatepHeTe, yueOHOM U ClielUalbHOM JTUTepaType C COOTBETCTBYIOIIUM 0(hOpMIICHUEM
U TIPE/ICTABJIICHUEM PE3YJIbTaTOB.

N3yuyenue oOmieoOpazoBaTenbHON y4eOHOW AMCIHMIUIMHBI «XUMHS 3aBEpIIaCTCs
MOJIBE/ICHUEM UTOTOB B (hopMe 3auéTa (B 3MMHIOIO CECCHIO) U AK3aMeHa (B JIETHIOIO CECCHIO)
paMKax arrectanuu cTyaeHToB B mpouecce ocsoeHust OIIOII CIIO ¢ nonyuennem cpeaHero
obmero oopazoBanus (IITIKPC, ITTICC3.)1.

Oobs1acTh NpUMEHEHH POrPaAMMBbI

Pabouas nporpamma yuyeOHOU JTUCHUIUIMHBI « XUMUSD» SBISETCS YaCThIO MPUMEPHOU
OCHOBHOM TTpoecCHOHaNIbHOM 00pa3oBaTeabHOM mporpaMmMbl B cooTBeTcTBUM ¢ GI'OC mo
cneunanbHocTsIM CIIO:

20.02.02 3ammTa B ype3BbIYAWHBIX CUTYALUAX

MecTo TUCUMIVIMHBI B CTPYKTYpPe OCHOBHOI NpodecCHOHAIBHOI 00pa3oBaTeIbHOM
NMporpaMmbli:

XHUMUS SIBISIETCSA YAaCTBIO PO eCCHOHANBHBIX JTUCIIMILINH.
VKA3AMb RPUHAONIEHCHOCb OUCYUNTIUHBL K Y4eOHOMY YUKIY (O1I0KY)

Xumus Heo0XouMa J1Jis pacuIupeHus 00IIEro Kpyro3opa 1 IEMOHCTPAIIMH €€ TECHOM B3a-
HMMOCBSI3M CO BCEMHU OTPaciIsiMHU, MTPOU3BOJICTBAMU U chepamu A TETbHOCTH.

He.]'ll/l H 3aJa9Y1 JUCHHUIIJIMHBI — TpBﬁOBaHI/Iﬂ K pe3yJbTaTaM 0CBOCHUA NUCHHUIIJITHHBI:

B pe3yabTare ocBOeHUs yUeOHOM TUCUMILIMHBI 00Y4AKOIIMHICS H0JIKEH 3HATD

1 DK3amMeH NPOBOAUTCS MO PEIIEHUIO MPO(YECCHOHAIBHON 00pa30BaTENLHON OpraHU3aiHU
7m0 M0 JKEJAaHUIO CTYACHTOB MPU U3YYECHUHN YUeOHOUW MUCIUTUTUHBI « X UMM KaK MPo-

¢buIbHON yuyeOHON AUCUUTIIMHBI.
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- POJIb XMMHHU B €CTECTBO3HAHUU, €€ CBS3b C IPYTMMH €CTECTBEHHBIMU HayKaMu, 3HAUYCHHE
B JKM3HU COBPEMEHHOT'0 OOIIECTBA;

- Ba)KHEWIIe XUMHUYECKUE TIOHATHS: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYIIa,
Macca aTOMOB U MOJIEKYJI, HOH, PaJUKal, aNIOTPOIUS, HYKJIUABI U U30TOIBI, aTOMHBIE S-,
p-, d-opOurtanu, XUMHYECKasl CBS3b, AJNEKTPOOTPUIATEIBHOCTh, BAJICHTHOCTh, CTEIICHBb
OKHCIICHHS, THOpHIn3aus opouTaneld, MpoCTPaHCTBEHHOE CTPOSHUE MOJIEKYJ, MOJIb, MO-
JSIpHAs Macca, MOJIIpHBIN 00beM, BElecTBAa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTpOe-
HUS1, KOMIUIEKCHBIE COCIUHEHHMSI, TUCTIEPCHBIE CUCTEMbI, UICTUHHBIE PACTBOPBI, AIEKTPOJIU-
TUYECKasi TUCCOLMAIMsS, KUCIOTHO-OCHOBHBIE PEaKIMU B BOAHBIX PACTBOPAX, THAPOIIHU3,
OKHCJIEHUE U BOCCTAHOBIICHHE, JIEKTPOIIN3, CKOPOCTh XMMUUYECKOM PEaKIINH, MEXaHU3M pe-
aKI1H, KaTalu3, TEII0BOU 3P EeKT peakinu, SHTAJIBIN, TEIUI0Ta 00pa30BaHusl, SHTPOIUS,
XUMHUYECKOE PaBHOBECHE, KOHCTaHTa PAaBHOBECHS, YIIIEPOIHBII CKeNeT, (yHKIIMOHATbHAs
rpymma, TOMOJIOTHS, CTPYKTYpHasl U MMPOCTPAHCTBEHHASI H30MEPHsl, MHAYKTUBHBIN U ME30-
MEpHBIN 3P PEKTHI, TEKTPOPUI, HyKICO(PHI, OCHOBHBIC THITHI PEaKIHii B HEOPraHHUECKON
M OpraHMYECKOW XHMUHU;

- OCHOBHBIE 3aKOHBl XMMHUH: 3aKOH COXPAHEHUS MACChl BEIIECTB, NEPUOANUECKUN 3aKOH,
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOrajipo, 3akoH ['ecca, 3aKOH JIEHCTBYIOIIUX Macc B
KUHETUKE U TEPMOJAUHAMUKE;

- OCHOBHBIE TEOPUHU XUMHUH: CTPOCHUSI aTOMa, XUMUUECKOM CBSI3H, JIEKTPOJIUTHUECKOH JHC-
COLIMAIINH, KACIOT U OCHOBAaHUH, CTPOCHHS OPTaHUYECKUX COSAMHEHUH (BKIIOUYasi CTEpeo-
XUMHIO ), XUMHUECKYIO0 KHHETUKY U XUMUYECKYIO TEPMOTUHAMHUKY

- KJIacCU(UKALIMIO 1 HOMEHKJIATYPY HEOPTaHUIECKIX U OPTAaHUYECKUX COCTUHEHUN;

- IPUPOJHBIE HCTOYHUKH YTIIEBOJOPOAOB U CIIOCOOBI UX MEPepadOTKH;

- BEIECTBA W MaTepHalbl, MIUPOKO HCIOJIb3yeMble B MPAKTUKE: OCHOBHBIE METAJUIBI U
CIUTaBbl, TpauT, KBApII, CTEKIJIO, [IEMEHT, MUHEpAJIbHbIE yI0OpEHNs, MUHEPAJIbHBIE U OpTa-
HUYECKUE KHUCIIOTHI, IIEJI0UH, aMMHAK, yIJIeBOA0POAbl, (EHOI, aHUIMH, METAHOJ, 3TaHOJI,
STUJICHTJIMKOJb, TJIMLEPHH, (popMallbaeru], aleTaibAerij, aleToH, III0Ko3a, caxaposa,
KpaxmaJl, KJIeT4aTka, aMUHOKHUCIIOThI, OCJIKH, UCKYCCTBEHHBIE BOJIOKHA, KaydyyKH, IUIacT-
MAaccChbl, JKHPbI, MblJIa 1 MOIOILIUE CPE/ICTBA;

B pe3yabTarte ocBoeHMs y4eOHOI TUCHUIINHBI 00YYAKOIIUHICS T0JI2KEH YMeTh:

- Ha3bIBAaTh U3YUYECHHBIE BEIIECTBA MO "TPUBHAIIBHON" M MEKTYHAPOJHOU HOMEHKJIIATYPAM;
- ONPEAEATh: BAJIECHTHOCTh U CTENEHb OKHUCJICHUS XMMHUUYECKHUX 3JIEMEHTOB, 3apsi]i HOHA,
THUI XUMUAYECKOM CBSI3H, MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJI, TUIT KPUCTAJUIMYECKOM pe-
ETKU, XapaKTeP CPEAbl B BOJHBIX PACTBOPAaX, OKUCIUTEIb U BOCCTAHOBUTEIIb, HAIPABJIE-
HUE CMEIICHUSI PABHOBECHS TOJI BIUSIHUEM Pa3IMYHBIX (PAKTOPOB, M30MEPHI U TOMOJIOTH,
MPUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCaM OPraHMYECKUX COCIMHEHUMN, XapaKTep
B3aMMHOIO BJIMSHUSA AaTOMOB B MOJIEKYJIaX, TUIIbI PEAKIIM B HEOPraHUYECKOW U OpraHuye-
CKOM XMMMUU;

- XapaKTepU30BaTh: S-, p- U d-3JIEMEHTHI 10 UX MOJOKEHUIO B IepuondecKkon cucteme /.
H. Menneneea; o011e XUMUYECKHE CBOMCTBA METAJIIOB, HEMETAJVIOB, OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COEUHEHHI; CTPOCHUE U CBOMCTBA OPTaHUYECKUX COECTUHEHH (YrIeBO-
JI0OPOJIOB, CIIUPTOB, (PEHOJIOB, aTbACTUIOB U KETOHOB, KAPOOHOBBIX KHUCIIOT, AMUHOB, aMH-
HOKHCJIOT U yTJIEBOJIOB);



- O0BSACHSATH: 3aBUCUMOCTh CBOMCTB XMMHUYECKOTO AJIEMEHTa U 00pa30BaHHBIX UM BEIIECTB
OT TI0JIOKEHUS B nnepuoandeckon cucreme .M. Menaeneesa; 3aBUCUMOCTh CBOMCTB HEOP-
TraHWYECKUX BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOAY U CIIOCOOBI 00Opa30BaHUS XUMU-
YECKOM CBSI3M; 3aBUCUMOCTb CKOPOCTH XHUMHUYECKON PEaKIMK OT Pa3InuHbIX (aKTOPOB, pe-
AKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COCAMHEHUN OT CTPOCHUS UX MOJICKYIT,

- BBITIOJIHSITh XUMUYECKUI SKCIIEPUMEHT T10: PACIIO3HABAHUIO BAXKHEUIITNX HEOPTraHUYECKUX
Y OPTaHUYECKUX BEIIECTB; MOJYUYCHUIO KOHKPETHBIX BEIIECTB, OTHOCAIIUXCS K U3YYEHHBIM
KJaccaMm COCIUHCHUI;

- MPOBOJIUTH PACUETHI IO XUMUUYECKUM (POPMYJIaM B YPaBHEHUSIM PEAKIIHIA;

- OCYIIECTBIIATh CAMOCTOSITEIBHBIA MMOMCK XUMHUYECKONH WH(OPMAITUU C MCTIOJIb30BaHUEM
Pa3JIMYHBIX UICTOYHUKOB (CIPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3aHUN, KOMITb-
I0OTepHBIX 0a3 TaHHBIX, pecypcoB MHTEpHETA); NCTIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUN
i 00paboTKU U nepefaur uHGopMaIuu U €€ MPeICTaBICHHs B pa3TUYHbIX (popmax;
UCII0JIb30BaTh MIPUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTHYECKOMN JEATEIbHOCTU U MOBCE-
JTHEBHOM >KU3HU JJISI:

- TIOHUMAaHHS TJI00ATBHBIX MPOOJIEM, CTOAIIMUX TEPEa YEIOBEUYECTBOM: IKOJIOTUUYECKUX,
SHEPTreTUYECKUX U ChIPHEBBIX;

- 00BSICHEHUSI XUMUUYECKUX SBICHUH, MPOUCXOISIINX B IPUPO/Ie, OBITY U HA IIPOU3BOICTBE;
- HKOJIOTUYECKH TPAMOTHOTO TTIOBEAEHUS B OKPYKAIOIIEH CPEE;

- OLICHKH BJIMSIHUSI XUMHYECKOTO 3arPs3HEHUS OKPYKAIOIIEH Cpeibl HA OPTaHU3M YEJI0BEKa
U PYTUE KUBBIE OPTAaHU3MBI;

- Oe3omacHOM pabOThI C BELIECTBAMU B JIA0OPATOPUH, OBITY U Ha MPOU3BOJICTBE;

- ONPEICIIEHUS BO3MOXKHOCTHU MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUIN B PA3JIMYHBIX YCIIO-
BHSIX U OIICHKU MX MOCJICICTBHIA;

- pacro3HaBaHUs U UACHTU(PUKAIIMY BaXKHEUIIINX BEIIECTB U MAaTEpPUAJIOB;

- OLICHKHU KaueCTBa MUTHhEBOM BOJBI U OTJAEIBHBIX MUIIEBBIX MPOAYKTOB;

- KPUTUYECKOM OIIEHKH JIOCTOBEPHOCTH XUMHUECKON MH(POpMAIIK, TTOCTYMHAIOMIECH U3 pa3-
JIMYHBIX HCTOYHUKOB.

JIMYHOCTHBIE PeE3yJAbTATbl OCBOCHHUSA IMPOIrpaMMbI:

» Cc(hOpPMHPOBAHHOCTH MUPOBO33PECHHS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO pas3-
BUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKU, OCHOBAaHHOTO Ha JUAJIOTe KYJbTYp, a TaK¥kKe
pasznuHbIX PopM 00IIECTBEHHOT'O CO3HAHUS, OCO3HAHUE CBOETO MECTa B MOJIUKYJIBTYP-
HOM MHUpE;

» c(hOpPMHPOBAHHOCTH OCHOB CAMOPA3BHUTHSI M CAMOBOCITUTAHUS B COOTBETCTBUH C 00IIIe-
YeJI0BEYECKUMHU IICHHOCTSIMU U UJIeaJIaMH TPk IaHCKOT0 00I111eCTBa; TOTOBHOCTD U CIIO-
COOHOCTB K CAMOCTOSITEIbHOM, TBOPYECKOW U OTBETCTBEHHOM E€ATEIbHOCTH;

» TOJIEpPAaHTHOE CO3HAHKE W TIOBEJCHHUE B TOJHUKYJIbTYPHOM MHPE, 20MOGHOCHb U CHO-
coonocmub gecmu 0ua02 ¢ Opy2umu a00bMu, OOCHUZAMb 8 HEM 63AUMONOHUMAHUA,
Haxo00umos odwue yeau u cCOmpyOHuUYamos 011 UX 00CHUNCCHU,

» HaBBIKHM COTPYJTHUYECTBA CO CBEPCTHUKAMH, IETHMHU MIIQIIIETO BO3PACTa, B3POCIBIMH B
o0Opa3oBarenpHO, 001IIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIIeI0BATEILCKON, POSKTHOM 1
JIPYTUX BUJIaX AESTEIbHOCTH;



20MOGHOCMb U CROCOOHOCHb K 00PA306aAHUI0, 6 MOM HUCTE CAMO0OPA306aAHUI0, HA
RPOMANCEHUU 6CCU HCUSHU; COZHAME/IbHOE OMHOWICHUE K HENPEPbIEHOMY 00pa306a-
HUI0 KAK YC/106U10 YCNEWHOU nPodheccuoHaibHO U 00uieCcm8eHHO 0eAmeIbHOCU;
ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUAsl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUH;

NPUHATHE U PeaTN3aliIo LIEHHOCTEHN 3J0pOBOro U O€301MacHOro 00pasa )KU3HU, HOTpeOd-
HOCTU B (pU3MYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATUAX CIIOPTUBHO-03/10POBUTEIb-
HOM JeSATENbHOCTHIO, HETIPUSATHE BPEIHBIX MPUBBIUEK: KypEHUS, YIOTPEOICHUS aJIKO-
roJis1, HAPKOTHKOB;

OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY U IICUXOJIOTHU-
YEeCKOMY 3/I0pOBbI0, KaK COOCTBEHHOMY, TaK W JIPYTHX JIOJCH, YMEHHUE OKa3bIBaTh
IIEPBYIO MIOMOIILIb;

c(OPMHUPOBAHHOCTH IKOJIOTO-XUMUYECKOTO MBIIUICHUS, MOHUMAHUS BIMSHUS COLU-
aJIbHO-D)KOHOMHUYECKHUX IPOLIECCOB HA COCTOSHUE IPUPOJHON U COLMAIBHOM CPENbI;
IpUOOpPETEHNE ONBITA HKOJIOTO-HANPABICHHON AESTEIBbHOCTH;

MeTanpeaMeTHbIe pe3yJbTAThl 0CBOCHUSI IPOTPAMMBbI:

YMEHHUE CaMOCTOSITENIBHO OINPEACIATh LENH JCSITEIBHOCTH U COCTABIIATH IUIAHBI JIEsI-
TEIbHOCTH; CAMOCTOATEILHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH JIES-
TEIbHOCTh; UCIOJIb30BaTh BCE BO3ZMOKHBIE PECYPCHI ISl JOCTUKEHHUS MOCTABICHHBIX
LeJIe U peajn3aliy IUIAHOB JAESITEIbHOCTH; BEIOUPATh YCIEITHbIE CTPATETUH B Pa3Iny-
HBIX CUTYyaIUsX;

YMEHHUE NPOIYKTUBHO OOLIATHCSA U B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOM JI€s-
TEIbHOCTH, YYUTHIBATH MMO3UILIMH JIPYTUX YYACTHUKOB JIEATEILHOCTH, 3(P(PEKTUBHO pa3-
pemaTb KOH(QJIUKTHI;

BJIa/ICHUE HABbIKaMU MO3HABATEJIbHOM, yueOHO-UCCIEA0BATEIBCKON 1 MPOEKTHON Jiesi-
TEJILHOCTH, HaBBIKAMU Pa3peleHus mpo0ieM; CiocOOHOCTh U TOTOBHOCTh K CAMOCTOSI-
TEIBbHOMY NOMCKY METOJOB PELICHUs MTPAKTUYECKHUX 3a]a4, IPUMEHEHHIO Pa3JInYHbIX
METOJIOB [TO3HAHUS;

TOTOBHOCTb M CITIOCOOHOCTh K CAMOCTOATEIBHON HH(POPMAIIMOHHO-TIO3HABATEIBLHOM Je-
ATEIBHOCTH, BKJIOUAsl YMEHUE OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOYHUKAX UH(OpMa-
L[MU, KPUTUYECKHU OLIEHUBATh U HHTEPIIPETUPOBATH HH(POPMALIKIO, TOJIYHAEMYIO U3 pa3-
JUYHBIX UICTOYHUKOB;

YMEHHUE UCIOJIb30BaTh CPEICTBA UHPOPMALIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIO-
ruil (nanee — IKT) B penieHnr KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/1a4 ¢ COOMI0IEHUEM TPEOOBAHUI SPrOHOMUKHU, TEXHUKH O€30I1aCHOCTH, TUTUEHBI, pe-
cypcocOepeeHus, IPaBOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€301acHO-
CTH;

YMEHHUE CaMOCTOSATEIBLHO OLEHUBATH U MPUHUMATh PEIICHUS, ONPEACISAIOIINE CTpaTe-
TUI0 TOBEAEHUS, C YYETOM IPakIaHCKUX U HPABCTBEHHBIX LICHHOCTEN;

BJIAJICHUE SI3bIKOBBIMHU CPEJICTBAMH — YMEHHE SICHO, JIOTUMHO M TOYHO M3JIaraTh CBOKO
TOUYKY 3pEHHSI, UCIIOIb30BATh aJICKBATHBIC SI3bIKOBBIE CPECTBA;

BJIa/ICHUE HAaBBbIKAMU MO3HABATEIbHON peieKCUr Kak OCO3HAHUSI COBEPILIAEMBbIX JIEH-
CTBUI Y MBICIIUTENIBHBIX ITPOLIECCOB, MX PE3YJIHTATOB U OCHOBAHUM, FPAHMI] CBOETO 3HA-
HUS1 ¥ HE3HAHMSI, HOBBIX IMO3HABATENIbHBIX 337]a4 U CPEACTB UX JOCTHIKEHHUS.
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IIpeaMeTHbIE pe3yabTaThl 0CBOEHHS NMPOTPAMMBI:

c(OpPMHUPOBAHHOCTb MPEACTABICHUI O MECTE XUMHUU B COBPEMEHHOM HAyYHOU KapTHUHE
MUpa; IOHUMAHUE POJIM XUMUU B (OPMUPOBAHUU KPYro3opa U (pyHKIIMOHAIBHOH Ipa-
MOTHOCTH YEJIOBEKA JJIsl PEIICHMS] IPAKTUYECKUX 3a1a4;

BJIaJIEHUE OCHOBOIOJIATAIOIIMMHU XUMUYECKUMHU MOHATHSIMH, TEOPUSIMH, 3aKOHAMH U 3a-
KOHOMEPHOCTSIMH; YBEPEHHOE MOJb30BAHNE XUMUYECKON TEPMHUHOJIOTUEN U CUMBOJIH-
KOH;

BJIAJICHUE OCHOBHBIMH METOAAMHU HAy4YHOI'O IO3HAHHUS, WUCIOJIb3YEMBIMU B XUMUHU:
HaOJII0ICHUE, ONTUCAHUE, U3MEPEHUE, IKCIIEPUMEHT; yMEHUE 00pabaThIBaTh, OOBACHATH
pe3yNbTaThl IPOBEAEHHBIX OMBITOB U I€TIATh BHIBOJIbI; TOTOBHOCTD U CIIOCOOHOCTD IIPHU-
MEHATbh METO/bI IO3HAHMSI IPU PELICHUH MPAKTHYECKUX 3a/1a4;

c(OpPMUPOBAHHOCTh YMEHUS aBaTh KOJIMUYECTBEHHBIE OLEHKU U MPOBOAUTH PACUETHI
10 XMMHUYECKUM (pOopMysiaM U ypaBHEHUSM;

BJa/ICHUE MpPaBUIAMH TEXHUKU O€30MaCHOCTU MpU HCMOIb30BAaHUM XUMHUYECKHUX Be-
IIECTB;

c(OpPMUPOBAHHOCTh COOCTBEHHOM MO3UIMK MO OTHOIICHUIO K XUMUYECKOU MHpOpMa-

oOuH, HOHy‘IaeMOﬁ N3 Pa3HbIX HCTOYHUKOB.

JInuHOCTHBIE pPe3y/IbTaThl PeaIu3aluy NPOrpaMMbl BOCIIUTAHUS

B cBs3u ¢ usmenenuem B OIOIT paboueit mporpamMmbl BOCIIUTAHUSA 110 CHEITUATBHOCTH

20.02.02 «3amura B Ype3BbIYAITHBIX CUTYAIMSIX» BHECTH B pabouylo Iporpammy 1o «Xu-

MU CICAYIOMNUEC N3MCHCHUS, OT06pa}KaI-OIHI/I€ JIMYHOCTHBIC PC3YyJIbTAThI PCaJIN3allnU
IMporpaMmbl BOCIIUTAHHA.

B pe3ynbraTe n3aMeHeHU T0KHBI ObITh OCBOEHBI

Konx anu-
JINYHOCTHBIE pe3yJbTaThl peaju3alui NPOrpaMMbl BOCIIMTAHUA | HOCTHBIX pe-
(Oeckpunmopwt) 3yJbTaTOB
peaju3anuu
NMPOrpaMMslI
BOCIIUTAHMA
Oco3naromuii ce0st rpaXXJaHUHOM Y 3allIUTHUKOM BEJIMKOW CTpaHbI JP 1
CoOmroaroniuii HOpMbI MPABOMOPSJIKA, CICIYIOMINKN Haeanam rpakaH-
CKOro 00111ecTBa, 0OecrnedyeHnst 0€30MacHOCTH, IPAB U CBOOO/ Ipak/1aH
Poccun. JlosnbpHBINM K yCTAaHOBKAaM U MPOSBICHUAM IIPEICTAaBUTENEN JIP 3
CYOKYNbTYp, OTIUYAIOINN UX OT TPYII C JECTPYKTUBHBIM U JICBUAHT-
HBIM ITOBEJICHHEM. JIEMOHCTPUPYIOIIMMN HENIPUATHE U NIPEYIIPEKAAL0-
MI COMAIIBHO ONIACHOE MOBEJAEHNE OKPYKAIOIINX
Oco3Hamui MPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAKO-
1 COOCTBEHHYIO U UY>KYIO YHUKAJIbHOCTh B PA3JIMYHbBIX CUTYaLUSX, JIP 7
BO BceX (popMax M BUAAX JEATEIbHOCTH.
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Cobumroparonuii ¥ mponaraHIuPyOUIUI IpaBuiia 310pOBOro 1 Oe3ormnac-
HOT0 00pa3a *KU3HU, CIOPTA; MPEAYIPEKAAIOUIMMN TNOO0 MPEO10IeBaI0-
M 3aBUCUMOCTH OT aJIKOToJis, Tabaka, ICUXOAKTUBHBIX BEUIECTB, JIP 9
a3apTHBIX UTp U T.A. COXpaHSIOMUN ICUXOJOTUYECKYIO YCTOMUHNBOCTD
B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIHLHO MEHSIONIUXCS] CUTYaIUAX

3a0o0TsImuiics 0 3alUTe OKPYKaoIen cpebl, COOCTBEHHOM U 4y KOU

N JIP 10
0€30MacHOCTH, B TOM YHcJIe TU(POBOI

JInuHOCTHBIE pe3yabTaThI
peajM3auMu NPOrpaMMbl BOCIIUTAHUSA, ONPe/ieIeHHbIe 0TPacieBbLIMU TPeOOBaAHM-
SIMU K J1eJIOBbIM Ka4eCTBaM JUYHOCTH (IPH HAJIMYMH)

CooOTBETCTBYIOIIMM 0KMIaHUSAM pabOTOAATENECH: OTBETCTBEHHBIN CO-
TPYIHUK, TUCUUIUIMHUPOBAHHBIN, TPY10JIF0OMBBII, HAallEJIEHHBIN Ha J10-
CTHKEHUE TIOCTABICHHBIX 3a/1a4, 9()PEKTUBHO B3aUMOICHCTBYIOIINN C JIP 13
YJIeHaMU KOMaH/Ibl, COTPYAHUYAIOUINH ¢ APYTUMU JTIOJAbMH, IPOCKTHO
MBICIISAIIIN .

OO6manamuii yBaXXuTeIbHbIM OTHOIIEHUEM K pe3yJbTaTaM cOOCTBEH-
HOT'0 M 4YXKOro TpyJa.

JIP 19

PCKOMCHHyeMOC KOJINY€CTBO YaCOB HA OCBOCHHUE NIPOrpaMMbl JTUCHUIIJINHBI:

KoaunvecTBo yacoB
MaKCUMaJbHOU y4eOHON HAarpy3Ku CTyJE€HTa 162
B Tom yucne
00s3aTeIHbHON ayAUTOPHOM Y4eOHOM HArpy3KH CTYJEHTa 108
CaMOCTOSITEIIbHON pabOThI CTYICHTA 54

Conep:kanue y4eOHON TUCUMILTHHBI « XMMUD)
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Pa3znen 0 BBenenue

Tema 0 BBenenue

I13 u [ICXD JI. 1. MenaeneeBa, CTpoOCHUE aTOMa, BUAbl XUMUYECKOH CBsI3U. | eHeTH-
gyecKas CBsI3b MEXIY KiIaccaMU HEOpraHW4ecKux coeauHeHuil. Padora ¢ popmymnamu u
ypaBHenusiMu. Pabota ¢ [ICX3 u ctpoeHneM aToMoB

KounrpouabHas padora

Paznen 1 Oprannyeckasi Xumust

Coz[epncaHHe pasaciia BKIIIO49acT U3y4YCHUC TCOPUN CTPOCHHA OPraHNICCKHUX BCIICCTB,
BA)KHEHIIIMX KJIACCOB OPraHUYICCKUX COCI[I/IHCHI/If/'I Ha OCHOBE MX I'€HETUYECKOM CBSI3HU B IO-
PAOKE YCIIOKHCHUA CTPOCHUA OT CPABHUTCIIBHO ITPOCTHIX BCIICCTB 10 HanoOoee CJIO’KHBIX,
COCTABJIAIOMIUX OPIraHU3MEI. CTYIIGHTBI 3HAKOMSTCS C 3aBUCUMOCTBIO CBOMCTB BCIICCTB OT
XUMHNYCCKOT'O, JJICKTPOHHOI'O M IIPOCTPAHCTBCHHOI'O CTPOCHHUA MOJICKYII, IIPAKTHYCCKHUM
3HAYCHUCM OPTaHHYCCKUX COGHHHGHHﬁ.

Tema 1.1. OcHOBHBIE NIOHATHSI OPraHUYECKON XMMHUU U TEOPUS CTPOEHUS] OPpraHuye-
CKHX COeIMHEeHUNH

[Ipeamer opranuueckoil xumuu. Teopust ByrnepoBa. I'mOpunnzanust 31€KTPOHHBIX
o6sakoB. M3omepus. 'omonorus. XumMudeckas CBI3b

Tema 1.2. YriieBoaopoas! ¥ UX NPUPOIHbIEC HCTOYHUKH

IIpuposiHbIE UICTOYHUKHU YTJIEBOAOPOAOB. AJKaHbl. AJIKEHbl. AJIKHHBI. AJIKaJHEHBI,
[UKJI0ATKaHbl. ApOMaTUYECKHUE YTIICBOAOPOIbI

IIpakTnueckne (pacuéTHbie) padoThI
Cocrasnenue (GpopMya H30MEPOB U TOMOJIOTOB
Pelenue 3amay Ha HaX0XA€HHE POPMYJT OPraHUYECKUX BEUIECTB
Pemenue 3a1a4 Ha XUMUYECKHE CBOMCTBA YTIIEBOJAOB
Pemenue 3a1a4 Ha MaccoBYIO JOJIIO DJIEMEHTOB
Tema 1.3 Kucaopoacoaep:xamue opraHn4ecKue BenecTrsa
Cruptel. @enonbl, anbaeruasl. KapoonoBeie Kuciaothl. XKupel. Ddupsl. YrieBobl.
Pemenne pacuérubix 3aaa4. CocTaBieHUE IENOUYEK XUMHUUECKUX PEAKIUNA, TOKA3bIBAIOIINX
TEHETUYECKYIO CBS3b MEXIY YIiIeBojopoaamMu U crnupTtamu. COCTaBIIEHHE CTPYKTYPHBIX

CI)OpMy.]I AJIbJACTUAOB U KETOHOB, TOMOJOTHYCCKOI'O psaa allbACTHUA0B.

IIpakTnueckue (pacuéTHbie) padoThI
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XUMHUYECKHE CBONCTBA CITUPTOB, (PEHOJIOB U aJIbJACTH/IOB.
XHUMHUYECKHE CBOMCTBA KapOOCOIepKaIUX BEIIECTB
Pacuérurlie 3amaun

Tema 1.4 A3orcoaep:kamme oprannyeckue coexuHenus. Iloammepsol

BricokoMonekyisipubie coenunenus. bAB. JlekapctBa. 'opMoHbI. AMHHBI. AMHUHO-
kucioTel. benku. HyknenHoBwle kuciIOTBL. Pemienune pacu€rHbix 3anad. CocTaBlieHHE
CTPYKTYPHBIX (hOpMyJT KapOOHOBBIX KHCIIOT, YPaBHEHHUN peakiui, MOATBEPKIAIONINX UX
cBoiicTBa. CoCTaBIIeHHE YPAaBHEHHI pEaKIH, TOKA3bIBAIOIINX NTEHETUYECKYIO CBSA3b MEXKIY
YIIAEBOIOPOAAMH, CIIUPTAMHU, IPOCTHIMU U CIOKHBIMU 3PUpaMu, KapOOHOBBIMU KHCIIO-
TaMH.

KonTtpoJabnas pabora
IIpakTnueckne (pacuéTHbie) padoThI
XVMMHUYECKHE CBOMCTBA aMUHOCOAEPKAINX BELIECTB
Paszges 2 O01mast M HeOpraHu4ecKass XuMHUs

Conepxkanue pasjena BKIHOYAET U3yYEHUE OCHOBHBIX XMMHUYECKUX MOHATHM U 3aKO-
HOB XUMUH, iepuoanyeckon cuctemsl . 1. MenaeneeBa, TUIIOB XUMUUYECKHUX CBA3EH, 3a-
KOHOMEPHOCTEW MPOTEKAHUS XUMUYECKUX PEAKIININ; CHCTEMATU3UPOBAHHOE U3YUYEHHUE ME-
TaJJIOB M HEMETAJIJIOB M UX COCAUHCHUM.

Tema 2.1 OcHoBHBbIe OHATHUSA U 3aK0HBI. Ilepuoguyeckuii 3akoH u Ilepnoanyeckas
cucTeMa Xummn4ieckux 3jeMmeHToB JI. 1. MeHnaeneeBa u ctpoenne aroma. CTpoeHue Be-
mecTBa. Boga. PacTtBopbl. JiieKTposuTH4YecKasi JUCCOHANUA. XUMHYECKHEe pPeak-
107078

AToMm — cnokHast yactuiia. CocTostHUE 3JIEKTPOHOB B aTOME. DJIEKTPOHHBIE KOHPUTY-
palyu aTOMOB XUMHAYECKHX 3J1IeMeHTOB. BanenTHocTs. I13 u [ICX3. Ctpoenue BemniecTna.
Xumudeckas cB3b. JlucrepcHble CUCTEMBI U PaCTBOPHI. Teoprst XHMHUYECKOTO CTPOEHHUS
bytneposa. [lomumepsl. Knaccudpukanus xumuueckux peakuuii. CKOpoCcTb XUMUYECKUX
peakiuii. OOpaTUMOCTh XUMHUECKUX PEaKIMil. DIEeKTpoauTHYecKas guccornuanus. ['u-
ponn3

IIpakTuyeckue (pacyéTHbie) padoThI

CrpoeHue aTOMOB XUMHYECKUX AJIEMEHTOB

Pemenue 3amay Ha 00BEM

Pemenue 3amau Ha maccy

Pemenune 3amau Ha 3akoH Menaeneesa—Kianeinpona
Pemenune 3a1a4 Ha MacCOBYIO JIOJIO BELIECTBA B PACTBOPE.
Pemenue 3a1a4 Ha KOJIMYECTBO BEIIECTBA
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Peienue 3a1ay Ha MIIOTHOCTD

Pemenue 3aay Ha BBIBOJ (hOpMYJT

Pemenue 3aay Ha U30BITOK

Pemenue 3a1ay Ha MPaKTUYECKUN BBIXOJ]

Peienne KOMOMHUPOBAHHBIX 33124

Pemienne KOMOMHUPOBAHHBIX 33]1a4 HA MPOU3BOJICTBEHHBIE TEMbI

Tema 2.2 Knaccupukanus semects. Merauibl 1 HeMeTAJIIbI.

Knaccudukanus Bemects. Metamisl. Hemeramnsl. KucnoTel opranndeckue u Heopra-
Hudeckre. OCHOBaHUSI OPraHUYECKUE U Heopranuyeckue. AMQPOTepHbIE OpPraHUYECKUe U
HEOPTaHUYECKHUE COCIUHEHMS. | eHeTnYecKass B3auMOCBSI3b MEXKAY KJIACCaMU BEILECTB

KonTtpoJsabnas pabora

HNubie popmbl atTectanmnu (3a4ér — 1 cemectp) / 3k3amen (2 cemecTp)
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IIpumepHble TeMbl HHAMBUAYAJIbHBIX IPOEKTOB

3HauCHUE XUMUU JJII COBPEMEHHOTO 00IIEeCTBa.
XUMHUYECKOE B THUIIIE.

XuMUs u OBIT.

XuMus 1 MEIUIAHA. ATITeYKa Ha IPEATPUSITHH.
buonornyeckn akTUBHBIC BEIIECTRA.

Ponb yrineBoioB B mojiiepKaHuu 310POBbsI UETIOBEKA.
CrnupThl B OBITY M HA TIPEANPUSITHH.
[IpumeHeHne MPUPOIHBIX UCTOYHUKOB YIJIEBOAOPOIOB B MIOBCETHEBHOMN KU3HHU.
. IlpumeHeHue CIIaBOB METAJIIOB.

10.Kucnopos.

11.Crans.

12.Xumus v SKOJIOTHS.

13. XuMuueckue mpoIecchl B OPraHu3Me YeIOBEKaA.
14 . Menp u e€ npuMeHEeHue.

15.11BeTHBIC METALIHI.

16.Koppo3ust meTaios.

17.CepHas kucnora.

18.Brimaroniuecss XUMHKH.

19.CnnaBel.

20.TTonmumepsl.

21.YyryHbl.

22.benku KaKk moJuMepBhl.

23.YTIEeBOIBI .

24.Yriepoa u ero npuMeHeHue.

25.[IpuMeHeHne KUCIIOT Ha MPOU3BO/ICTBE.

26. XMHUYECKUE OKOTH.
27. U ..

CoNoaRWNE
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Cnucok BONPOCOB /UIsl 3a4éTa

1. IlpenenbHble yrieBogopobl, 00mas Gopmyiaa U XUMHYECKOE CTPOCHHE TOMOJIOIOB
naHHoro psana. CoiicTBa U MPUMEHEHUE METaHa.

2. OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS OPraHUYECKUX BemecTB A. M.

byrneposa. XuMHUECKOE CTPOEHUE KAK MOPSIOK COCIUHEHUS U B3aUMHOIO BIUSHUSA

aTOMOB B MOJIEKYyJax.

['moko3a, e€ cTpoeHue, CBOICTBA, MPUMEHEHHE, OMOJIOruuecKast poJib.

AJbaerujipl, UX CTpoeHue U cBoicTBa. [lomydyeHue u npuMeHeHue GopMainbieruia u

YKCYCHOTO aJIbJIeTHA.

5. DTHIIEHOBBIE YTIJIEBOJOPO/IbI, X CTPOEHHUE, CBOMCTBA, MOJYYCHHE U UCIOJIb30BAHKE B
OpraHU4YeCcKOM CHUHTE3E.

6. Hedtb, €€ cocTaB, ocHOBHBIE CTIOCOOKI epepadoTku. PazpuTue HedTenepepadaThiBaro-

e U HehTeXUMUYECKOUN MPOMBIIUIIEHHOCTH.

Krnaccudukanus XuMHUIECKUX peakluii B HEOPTaHUYECKOM U OpraHNYECKON XUMUHU.

8. IlpenenpHBIE OTHOOCHOBHBIE KapOOHOBBIE KHUCJIOTHI, MX CTPOCHUE U CBOMCTBA HA IMPH-
MEpE YKCYCHOM KHUCIIOTHI

9. Xupsl, ux coctaB U cBoicTBa. JKUpHI B MpHpOJIE, MPEBPAILIEHUE KUPOB B OPraHU3ME.
[IponyKThl TEXHHYECKOW MepepabOTKH KUPOB, MOHATHE O CUHTETUYECKUX MOIOIIMX
CpencTBax.

10. AMunbl. CpaBHUTEIbHASI XapaKTEPUCTHKA CBOMCTB IMPEAEIbHBIX aMHUHOB, apOMaTHYe-
CKUX aMHUHOB, UX IPUMEHEHUE

11.001mas xapakTepuCcTUKa BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: COCTaB, CTPOCHHE, peak-
MU, JIS)KALUE B OCHOBE UX MOJTyUYeHHUs (Ha IPUMEpE MOJIMITUIIEHA U CUHTETUYECKOTO
Kay4dyKa)

12.Knaccudukanus BojIoKoH. JlaBcaH U aneTaTHOE BOJIOKHO

13. Apomatuueckue yriaeBogopoabl. benson, crpykrypHas ¢hopmysa, CBOMCTBA U TOTy4e-
Hue. [Tpumenenue 6eH30J1a U €ro roMOJI0TOB

14.006mas xapakTepucTUKa BBICOKOMOJIEKYJISPHBIX COEAUHEHUH, UX COCTaB, CTPOCHHUE,
CBOMCTBA; peaKklyH, JeKalllue B OCHOBE MOJyYEHUS

15. U3omepust OpraHMvecKux COSAMHEHUM, €€ BUIBI.

16. IlpenenbHbIE OJHOATOMHBIE CIIUPTHI, UX CTPOEHUE, (PU3NYECKHEe U XUMHUECKHUE CBOM-
ctBa. [lonyueHue u npuMeHeHrne STUIOBOTO CIUPTA.

17. AMHUHOKHUCIIOTBI, MX COCTaB M XUMHYECKHE CBOMCTBA: B3aUMOJICHCTBHE C COJITHOM KHC-
JIOTOM, IeJI0YaMHu, IPYT ¢ ApyroM. bruosornueckas poiab aMUHOKHUCIIOT U UX IPUMEHE-
HUE

18.Oprannueckue KUCIOThI, UX Kiaccu(ukaius, CTpoeHrue, CBONCTBA

19.Kpaxmain u 1e/uios103a, CpaBHEHUE WX CTPOCHHS U CBOMCTB, 00JaCTH MPUMEHEHHS

20. BzaumHOe BIMsIHIE aTOMOB B MOJIEKYJIaX OpPraHUYE€CKHUX BEIIECTB.

21. TepMOMIIaCTUUHBIE U TEPMOPEAKTUBHBIE MIACTMACCHI, UX CTPOEHHE, CBOMCTBA U ITPUMeE-
HEHUE.

22. lluknonapaguHbl, UX XUMUYECKOE CTPOCHHE, CBOMCTBA, HAXOXK/ICHUE B IPUPOJIE, MPaK-
TUYECKOE 3HaYEHUE.

23.IIpupogHble HCTOYHUKH YTIIEBOJOPOIOB U UX MPAKTUYECKOE UCTIOIb30BAHUE.
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24. 1lenmrono3a, coctaB MOJIeKyJ, GU3UYECKUE U XUMUUECKUE CBOMCTBA, mpuMeHeHue. [1o-
HSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEpPE alleTaTHOIO BOJIOKHA.

25.T'moxo03a - peICTaBUTENIh MOHOCAXapUI0B, XUMHUUECKOE CTPOCHHE, PUBHMYECKUE U XH-
MHUYECKHE CBOMCTBA, MPUMEHEHHUE.

26. Kpaxmain. HaxoxaeHue B mpupo/ie, MpakTHYECKOe 3HAaUCHHE, THIPOJIN3 Kpaxmasa.

27 .TlomydyeHue cnupTOB U3 MIPEACIbHBIX U HEMPEASIbHBIX yIieBO10po10B. [IpoMbIiiieH-
HBIM CMHTE3 METaHOJIa.
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Chnucok BOIIPOCOB IJIA JK3aME€HAa

1. Ilepnonnyeckuii 3aKOH U NEPUOJUUECKASI CUCTEMA XUMUYECKUX 3JIeMeHTOB J[. 1. MeH-
JieJieeBa Ha OCHOBE MPEJCTABICHUIN O CTPOCHUH aTOMOB. 3HAYEHHUE IEPHOJUYECKOTO 3a-
KOHA /Il Pa3BUTHS HAYKH.

2. IlpenenpHblEe YriaeBOIOPOAbI, 00IIast GopMyla U XUMHUECKOE CTPOECHHE TOMOJIOTOB
naHHoro psana. CBoiicTBa U MPUMEHEHUE METaHa.

3. OCHOBHBIE MOJIOXKEHUS TEOPUH XUMHUECKOTO CTPOSHUSI OpraHUYECKUX BelecTB A. M.

bytneposa. Xumuueckoe CTpOeHUE KaK MOPSIOK COCTUHEHUS U B3aUMHOTO BIIMSTHUS

aTOMOB B MOJIEKYyJax.

['moko3a, e€ cTpoeHue, CBOICTBA, MPUMEHEHHE, OMOJIOruuecKast poJib.

Bunbl xumMuueckoi CBsI3U: MOHHAS, METAJUITMYECKas, KOBaJICHTHas (MOJSpHAs U HEMo-

JIsIpHAas).

6. Anpaerunsl, UxX cTpoeHue u coicrta. [lomydyeHue u npuMmeHenue Gopmalibaeruaa u
YKCYCHOTO aJIbJIETUAA.

/. BpIcime OKCHIbI XUMUYECKUX AJIEMEHTOB TPETHETO MEpHoaa. 3aAKOHOMEPHOCTHU B U3Me-
HEHHUH UX CBOWCTB M CBSI3U C TOJOKEHHUEM XMMHUYECKHUX SJIEMEHTOB B MEPHOINYECKOMN
CUCTEME.

8. DTuseHOBbIE YTIEBOIOPObI, UX CTPOSHUE, CBOMCTBA, MOMyUYEHHUE U HCIIOJIb30BAHNE B
OpraHU4YeCKOM CUHTE3E.

9. lucnepcHble CUCTEMBI, UX POJb B IPUPOJIE, B IPOU3BOJICTBEHHBIX MPOLIECCAX.

10. He(1p, €€ cocTaB, ocHOBHBIE CITIOCOORI IepepadoTKu. Pa3BuTue HedrenepepadbaTbiBaro-
el ¥ HepTeXMMUYECKON MPOMBIIIIJICHHOCTH.

11. Knaccudukaiys XuMUYECKUX pPeaKIuii B HEOPraHUYECKON U OPTraHUYeCKOU XUMUHU.

12.11penenbHble 0THOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, UX CTPOCHHE U CBOMCTBA HA IPHU-
MEpE YKCYCHOM KUCIOThI

13. O6paTUMOCTh XMMUYECKUX peaKifii. XMMHUYECKOE PaBHOBECHE U YCJIOBHSI €r0 CMEIlle-
HUA: U3MEHEHUE KOHUEHTPAIMU pearupyrolux BeMECTB, TEMIEPATYPbI, JaBICHUS.

14 . Kupsl, ux coctaB 1 cBoWcTBA. JKupsl B IpHUpoe, MPEeBpaLLEHUE )KUPOB B OpraHU3ME.
[TpoayKThl TEXHUYECKOW MepepadOTKH >KUPOB, MOHITHE O CHUHTETUYECKHX MOFOIINX
CpencTBax.

15.CkopoCTh XMMUYECKUX PEAKIUI. 3aBUCUMOCTb CKOPOCTH OT MPHUPOAbI, KOHIIEHTPALUU
BELIECTB, TEMIIEPATYPhI, KaTajlnu3aTopa

16. AMunbl. CpaBHUTEIbHAS XapaKTEPUCTHUKA CBOMCTB MPEAEIbHBIX aAMHUHOB, apOMaTHYe-
CKHX aMHUHOB, UX PUMEHEHHUE

17. B3auMoCBs3b CTPOECHHUS, CBOMCTB M NMPUMEHEHHUS Ha MpPUMEpPE MPOCTHIX BELIECTB (Ha
npuMepe yriepoaa u KpeEMHHUS).

18.006m1ast xapaKTepuCTHUKa BBICOKOMOJICKYJISIPHBIX COCIMHEHUMN: COCTaB, CTPOCHUE, PeaK-
ILIUH, JIeXKAIKE B OCHOBE UX MOJTyueHUs (Ha MpuMepe MOIUITUIICHA UITH CHHTETHYECKOTO
KayudyKa)

19.CpaBHuTEnBHAS XapaKTEPUCTUKA OKUCIUTEIBHBIX U BOCCTAHOBUTEIHHBIX CBOWCTB He-
METaJIOB

20.Knaccudukarus BojgokoH. JIaBcaH U alieTaTHOE BOJIOKHO

21.CpaBHEHHE CBOMCTB BOJIOPOIHBIX COSAMHEHUN XUMHUECKUX JIEMEHTOB TPETHETO TIEPH-
0/1a IEPUOIUYECKON CUCTEMBI 3JIEMEHTOB.

o~
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22.ApomaTtnueckue yrieBojopoabl. ben3on, crpykrypHas ¢hopmysa, CBONCTBA U MOJy4e-
Hue. [[pumenenne OeH30J1a U €ro TOMOJIOTOB

23.'eneTnyeckas CBsI3b MEXAY KJIaCCAaMU HEOPTaHUYECKUX COETUMHEHUM

24.00m1as xapaKTepUCTUKa BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN, UX COCTaB, CTPOCHHE,
CBOKCTBA; PEAKIINH, JICKAILNE B OCHOBE MOJYUCHUS

25. OcOOEHHOCTH CTPOCHHUS ATOMOB METAJUIOB MOOOYHBIX MOATPYIII, KX CBOWCTBA. Poiib Me-
TAJJIOB B COBPEMEHHOW TEXHUKE.

26. 3omepust OpraHuYeCcKUX COCTUHECHUM, €€ BUIBI.

27. OCHOBHBIE HaMpPaBICHUS XUMHU3ALUN HAPOAHOTO X03siicTBa Poccun.

28. IIpenenpHbIe OJHOATOMHBIC CIIUPTHI, UX CTPOEHUE, (PU3NUECKHEe U XUMHUECKHUE CBOM-
ctBa. [lonydeHne u npruMeHeHrne STUIOBOTO CIUPTA.

29.001m1as XapakTepUCTHKA METAIIJIOB, UX (PU3UYECKHUE U XUMHYCCKHE CBOMCTBA

30. AMMHOKHMCIIOTBI, KX COCTaB M XMMUYECKHE CBOMCTBA: B3aUMOICHCTBHE C COJISTHOM KHC-
JIOTOM, IIeI0YamMu, APYT ¢ APyrom. buomgorndeckas poiab aMUHOKUCIIOT U UX IIPUMEHE-
HUE

31.Heopranuueckue 1 OpraHMueckue KUCIoThl, MX KilacCu(uKalys, CTpOeHHEe, CBOMCTBA

32.Kpaxmai u 1eJuIroi03a, CpaBHEHUE UX CTPOEHUSI U CBOMCTB, 00JIACTH MTPUMEHEHUS

33.AMGOTEpHOCTh OPraHUYECKUX U HEOPTAHUUECKUX COCTMHEHHM

34.T'eneTudeckas CBsI3b MEXy KJIacCaMH OPTaHUYECKUX COCTMHECHUIM

35. Heopranuueckue n opraHnuecKkrie OCHOBAaHUS, X CTPOCHHE U CBOMCTBA.

36. B3aumHO€ BIUSTHUE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB.

37.Karanu3 B opraHnueckoil 1 HeOpPraHMUYECKONW XUMHUH.

38. TepMoIUIacCTUYHBIE M TEPMOPEAKTUBHBIE MJIACTMACCHI, UX CTPOEHHE, CBOMCTBA U ITPUMeE-
HEHUE.

39. Buipl XMHYECKOW CBSI3H, POCTHIC M KPATHBIE CBSA3H B OPTAHUYECKUX COCTMHCHUSX.

40. IuknomapaduHbl, UX XUMAYECKOE CTPOCHUE, CBOWCTBA, HAXOXACHHUE B MPUPOJIC, TIPAK-
TUYECKOE 3HAYECHUE.

41.Mertasibl, UX MOJOKEHUE B MEPUOIUYECKON CUCTEME XMMHUYECKHX AJIIEMEHTOB, CTpOe-
HUE UX aTOMOB, METAJTTUYECKas CBs3b. OOIIMEe XUMUYECKUE CBOWCTBA METAIIJIOB.

42.TlpupoiHbIE HICTOYHHUKH YTIIEBOIOPOOB U UX MPAKTHUUECKOE UCTIOJIb30BAHUE.

43. Kucnotsl, ux kiaccuukaius 1 CBOMCTBAa Ha OCHOBE MIPEICTaBICHUN 00 2JIEKTPOJIUTH-
YECKOU JUCCOLUALINH.

44.1lenmono3a, cOCTaB MOJIEKYJI, PU3NYECKUE U XUMUYECKUE CBOMCTBA, mpuMeHenue. [1o-
HATHE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE ALIETATHOI'O BOJIOKHA.

45. OcHoBaHus, UX KJlaccu(puKaIus U CBOMCTBA HA OCHOBE MPEICTABICHUN 00 3JEKTPOIIH-
THYCCKOU JUCCOIUAIINH.

46. 'mroko03a - MpeICcTaBUTEIh MOHOCAXaPHUI0B, XUMUIECKOE CTPOCHHE, (PU3HUUECKHUE U XU-
MHUYECKHE CBOMCTBA, TPUMEHEHHUE.

47.Conu, MX COCTaB U Ha3BaHUE, B3aUMOJICHCTBUE C METAJUIAMH, KUCIOTaMH, IIeJI0YaMH,
JPYT C APYTOM C YIETOM OCOOEHHOCTEH peakluii OKUCIECHUS-BOCCTAHOBJICHUS U MOH-
HOTO OOMeHa.

48. Kpaxman. HaxoxxneHnue B mpupoe, MpakTHIECKOe 3HAUCHHE, THIPOJIU3 KpaxMara.

49.TIpuunHBI MHOTOOOPAa3usi HEOPTAHMYECKUX U OPTAaHUYECKUX BEIIECTB; B3aUMOCBS3b Be-
LIECTB.

50.1Tosryyenue cnupToOB W3 MPEAEIbHBIX U HEMPEIEIbHbBIX YIIIeBOAOPOAOB. [IpombIiuieH-
HBIM CUHTE3 METAHOJIA.
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TemaTHuyeckoe NVIAHUPOBAHUE

O0béM yueOHOH TMCHUIIMHBI M BUIbI Y4eOHOH PadoThI

Bua yuyeo6Hoii padoThl

O01LEéM yacoB

MakcuMainbHas yuyeOHast Harpy3ka (Bcero) 162
OO6s3aTenpHas ayAUTOpHAasi yueOHasi Harpy3Kka (BCEro) 108
B TOM YHCJIC:

» TEOpPUTHYECKHE 3aHATHUS (C yu€ToM 3auéra) o4

» TIPAKTUYCCKUE 3aHITHS o4

v’ npakrtudeckue (pacuéTHbIe) pabOTHI 48
v KOHTPOJIbHbIE PAOOTEI 6
CamocrosTenpHas paboTa 00ydaromerocs (BCero) 54
Hmoeosas ammecmayus 6 ghopme: Ik3ameHa
TeMaTnyeckuil MIaH
Bup yueOHoi1 padoThI Koanue-
CTBO YaCOB
Ayauropublie 3anaTus. Coaep:kanue o0y4yeHus
Pasznes 0 BBeaenue 4
Tema 0 Beenenne 4
Paznen 1 Oprannyeckasi Xumusi 30
Tema 1.1. OcHOBHBIE TTOHSATHUSI OPTAHUYECKON XUMUU U TEOPUSI CTPOCHUS 2
OpraHUYEeCKUX COCTMHEHUN
Tema 1.2. YrineBogopopl 1 MX NPUPOJAHBIE HCTOUYHUKHU 12
Tema 1.3 Kucnopoacoaep:xkamnme opraHu4eCKre BENECTBA 8
Tema 1.4 Azorconepxaiine opranndeckue coequuenusd. [lonmmmepsr 8
Pa3nen 2 O01masi 1 HeOprauu4veckass XuMHIs 68
Tema 2.1 OcHoBHBIE TOHATHUS U 3aKOHBI. [leproanyeckuii 3akoH u Ilepu- 30
OJMYECKas CUCTEMa XMMHUYECKUX 31eMeHToB uM. [[. 1. MeHaeneena.
Crpoenue aroma. Ctpoenue BemectBa. Boga. PacTBopbl. DneKkTpoaunTu-
YyecKas JTUCCOIMaIis. XMMUYECKHUE PEaKIIUu.
Tema 2.2 Knaccudukaius Berniects. MeTaibl 1 HEMETAJUIHL. 38
3auér 2
HToro: 108
BHeayauTopHasi caMocTOsITeIbHAsi padoTa

[ToaroToBKa BBHICTYIUICHHM MO 3aJaHHBIM T€MaM, JTOKJIAJ0B, pedeparos,
acce, MHANBUAYATLHOTO MPOEKTA C MUCIOJIb30BaHUEM HWH(DOPMAIMOHHBIX 54
TEXHOJIOTUHW U JP.

Ipome:kyTouHas aTTecTanus B hopMe — MHbIE (POPMBI aTTEeCTAIMM (324ET)

HNrorosas arrecranus B popMe IK3aMeHAa

Bcero:

| 162
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XapakTepuCTHKA OCHOBHBIX BH/I0B YUeOHOM 1eSiTeIbHOCTH CTYIeHTOB

Conepxanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BU/IOB J1eITEJIbHOCTH CTY/I€H-
TOB (HA YPOBHE Y4eOHBIX JIeiiCTBHI)

Baxgenmme XUMHYECKUE
MOHATHUA

YMeHHe JaBaTh ONPEACICHHE W OIEPHPOBATH CIETYIOIUMHU
XUMHYCCKUMH TTOHATHSAMH: BEIICCTBO, XMMHUYCCKUAN SJICMEHT,
aTOM, MOJICKYJIa, OTHOCHTCIbHBIC aTOMHAs M MOJICKYyJIIpHas
MAcCCBhI, HOH, aJUTOTPOIHS, U30TOITbI, XHMHUYECKAsT CBA3b, DJICK-
TPOOTPHUIATCIIEHOCTh, BaJICHTHOCTh, CTEICHb OKHUCIICHUS,
MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00BheM Ta3000pa3HbIX Be-
[IECTB, BEIIECTBA MOJCKYJSIPHOTO H HEMOJICKYJISIPHOTO CTpOe-
HUSI, PACTBOPBI, SJICKTPOJIUT U HEIJICKTPOJIUT, FJICKTPOTUTHYC-
CKasl JMCCOIMAIINS, OKHUCIUTEIh U BOCCTAHOBHUTEIb, OKUCIICHUEC
¥ BOCCTAHOBJICHHE, TEIUIOBOM 3P PEKT peakiuu, CKOPOCTh XHU-
MHYCCKOHN PEeaKIMU, KaTajau3, XUMHYECKOE paBHOBECHE, YTIJic-
POJIHBIN CKeNeT, PyHKIIMOHAIBHAS TPYIIa, H30MEPHSI, TOMOJIO-
THST

(OCHOBHBIE 3aKOHBI XUMHUH

DopMyIMPOBAHUE 3aKOHOB COXPAHEHHS MACCHI BEIIECTB U TO-
CTOSIHCTBA COCTaBa BEIIECCTB.

Y CTaHOBKAa MPUYMHHO-CIIEICTBEHHON CBSA3M MEXK]Y COJIEpiKa-
HUEM STHUX 3aKOHOB U HAMHCAaHUEM XUMHUYECKUX (HopMysl u
YpPaBHEHU. Y CTAHOBKA 3BOJIIOLIMOHHON CYIIHOCTH MEHJEIIE-
€BCKOW M COBPEMEHHON (POPMYJIMPOBOK MEPUOAMYECKOrO 3a-
koHa JI. 1. MenaeneeBa. O0bsicHeHHe (HU3NUECKOTO CMBICIIA
CHMBOJIMKH TIEPUOINYECCKON TaOIHMITBI XUMHUYECKUX JIEMEHTOB
JI. 1. MenneneeBa (HOMEpOB 3JI€MEHTa, EpUOia, TPYIIIbI) U
YCTAaHOBKA MTPUYUHHO-CJIEJICTBEHHON CBSI3U MEXIY CTPOCHUEM
aToOMa Y 3aKOHOMEPHOCTSIMU U3MEHEHUS CBOKMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB B IEpUOaX U IPyIIIax.
XapaKkTepUCTHKa SJIEMEHTOB MaJIbIX U OOJIBIINX MEPUOAOB IO
ux nosoxkeHuro B [lepnonnueckoii cucreme /. 1. Menaeneena

OCHOBHBIE TEOPUN XUMHH

YCTaHOBKA 3aBUCUMOCTH CBOWCTB XMMHYECKUX BEILIECTB OT
CTPOCHHUSI aTOMOB 00Pa3yIOIIUX UX XUMUUYECKUX DJIEMEHTOB.
XapakTepUCTHUKA BAKHEHUIIIUX TUITOB XUMHUUECKUX CBSI3EH U OT-
HOCHUTEJIHOCTH 3TOW TUIIOJIOTHH.

OObsicHEHUE 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS KPUCTATUIMYECKUX PEIIETOK.

DOopMyYJIIMPOBKAa OCHOBHBIX MOJIOKEHUN TEOPHUU BJICKTPOJIUTH-
YECKOM IMCCOLMALIMU U XapaKTEPUCTHUKA B CBETE dTOM TEOPUU
CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COEAUHECHUMU.
DopMyIUPOBKAa OCHOBHBIX IOJOXEHUN TEOPUH XUMHUUYECKOTO
CTPOEHUSI OPraHMYECKUX COCIMHEHUM M XapaKTepUCTHUKA B
CBETE ATOM TEOPUH CBOKMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX

COEIMHEHUU
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Conepxanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BU/IOB J1eITEJIbHOCTH CTY/I€H-
TOB (Ha YPOBHE Y4eOHBIX J1eiiCTBHI)

Baxueimue BemiecTBa Hu
MaTepUabl

XapakTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJyUYECHUS U
MpUMEHEHHS BakHeHInx MetauioB (1A u Il A rpynm, antomu-
HUS, J)KeJIe3a, a B €CTECTBEHHO-HAYYHOM MTPOQHIIE U HEKOTOPHIX|
d-371€MEHTOB) M MIX COCIMHECHHIA.

XapakTepucTUKa COCTaBa, CTPOCHMS, CBOWCTB, MOJYyUYCHUS H
npuMeHeHus: BaxkHeimux HemetamwioB (VIII A, YHA, V!A
TPYIII, a TaKxke a3oTa u ¢ocdopa, yriaepoia 1 KpeMHHUS, BOJIO-
pO/ia) U UX COEAMHEHUI. XapaKTEPUCTHUKA COCTaBa, CTPOCHHSI,
CBOWCTB, TIOJIy4YCHHSI ¥ IPUMEHCHHUS BOKHEUIIIUX KJIACCOB yT-
JI€BOIOPOJIOB (AJIKAHOB, IUKIOAJIKAHOB, AJKEHOB, AJIKHUHOB,
apeHOB) U MX HaubOosee 3HAUMMbIX B HAPOJIHOXO35HCTBEHHOM
IIaHe MpeAcTaBUTENCH. AHANOTUYHAS XapaKTEpUCTUKA Bax-
HEHIMX MpeCTaBUTENEH IPYrUX KJIACCOB OPraHUYECKUX CO-
€IMHEHUI: METaHoJa M 3TaHOJa, CIOXKHBIX 3(PHUPOB, KUPOB,
MBI, aJIbJIETHAOB ((hOpMalIbIETHIOB U alleTalbIeTuaa), KeTo-
HOB (a1eToHa), KapOOHOBBIX KUCIOT (YKCYCHOUM KUCIOTHI, IS
€CTECTBEHHO-HAYYHOTO MPOUIsS TMpeACTaBUTEICH IPYrux
KJIACCOB KHUCJIOT), MOHOCAaxXxapujioB (TJIIOKO3bl), THUCAXapUI0B
(caxapo3bl), mojaucaxapuaoB (Kpaxmayia U ILEJUII0JIO3bI), aHU-
TMHA, aMUHOKHCIIOT, OEJTKOB, MCKYCCTBCHHBIX W CHHTETHYE-
CKHMX BOJIOKOH, Kay9yKOB, IJIACTMACC

XUMHUUYECKUN A3BbIK U CUM-
BOJIMKA

Vcnonb30BaHue B yueOHOU U MPO(HECCUOHATIBHON €SI TENbHO-
CTU XUMHUYECKUX TEPMUHOB U CUMBOJIMKHU.

Ha3panue M3y4eHHBIX BEIIECTB 110 TPUBUAIBLHON WM MEXKIY-
HapOJHOW HOMEHKJIATYPE U OTPAKEHUE COCTaBA ITUX COEIUHE-
HUI C MOMOIIBI0 XUMHUUYECKUX (POpMYII.

OTpakeHre XMMHYECKUX IPOLECCOB C MOMOUIBIO YPaBHEHUMN
XUMHAYECKUX PEAKIUN

XUMHUYECKHUE PEAKIUN

OOBsicCHEHUE CYIIHOCTU XUMHUYecKux mpoueccoB. Kiaccudu-
KAl XUMUYECKNX PEAKIUH 10 PA3JIMYHBIM IPU3HAKAM: YHCITY
U COCTaBy IMpPOAYKTOB U PEAreHTOB, TEIJIOBOMY 3(P(deKTy,
HaIpaBJIeHUIO, (pa3e, HATMYHIO KaTaIu3aTopa, U3MEHEHUIO CTe-
NEeHe OKUCIICHUSI 3JIEMEHTOB, 00Pa3yIOIIKX BEIIECTBA.

Y cTaHOBKA MPU3HAKOB OOIIETO U Pa3IMYHOIO B TUIIOJIOTHH Pe-
AKIMH JIJISI HEOPTAaHUYECKOW U OpraHndeckor xumun. Kiaccu-
(uKaus BEIECTB U MPOLIECCOB C TOUKH 3PEHUSI OKHCIICHUS -
BOoCCTaHOBJIEHMs. COCTaBJI€HNE YPaBHEHUN PEAKIMI C ITOMO-
IbIO0 METOA JIEKTPOHHOTO OanaHca.

OObscHEHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu u
MOJIOKEHUS] XUMUYECKOTO PAaBHOBECHS OT Pa3JIMYHBIX (PakTo-

OB

XUMHAYECKUN  DKCIIEPU-
MEHT

BrIMToTHEHNE XUMUYECKOTO SKCIICPUMEHTA B IIOJTHOM COOTBET-
CTBHHM C MpaBUIaMU 0€30MacHOCTH.
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Conepxanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BU/IOB J1eITEJIbHOCTH CTY/I€H-
TOB (Ha YPOBHE Y4eOHBIX J1eiiCTBHI)

HaGnronenue, gukcanus U onvcaHue pe3yibTaToB MPOBEAEH-
HOT'O DKCIIEPUMEHTA

Xumuueckass UH(opma-
A

[IpoBeneHrEe CaMOCTOSATEIBLHOTO MOKMCKAa XUMUUYECKOU UHDOP-
Malli{d C WCIOJIb30BAHUEM PAa3JIMYHBIX UCTOYHUKOB (HAy4HO-
MOMYJISIPHBIX U3JJaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
HNurtepueTta). Mcnonab30BaHNE KOMITBIOTEPHBIX TEXHOJIOTUHI J1J1s
00palboTKH U mepeaayu XuMHUIeckor nudopmanmu u e npea-
CTaBJICHUA B Pa3IMUHBIX (hopMax

Pac4éTrsl Mo XUMHUUYECKUM
dhopmysiaM ¥ ypaBHEHUSIM

YcTaHOBKA 3aBUCMMOCTH MEXJY KAa4eCTBEHHOM M KoJnye-
CTBEHHOM CTOPOHAMH XUMHUYECKUX 0OBEKTOB U MporieccoB. Pe-
[IeHNe PacyETHBIX 3a7a4 M0 XMMUYECKUM (popMyliaM U ypaB-
HEHUSM

[IpodunbHoe U mpodec-
CHOHAJIBHO 3HAYMMOE CO-
nepIKaHue

OObsiCHEHHE XMMHYECKUX SBJICHHUM, MPOUCXOASAINIMX B TPH-
pozie, ObITY M Ha POU3BOJICTBE.

Onpenenenre BO3MOKHOCTEN IMPOTEKAHHUSI XUMUYECKHUX IIpe-
BpAILICHUN B PA3JIMYHBIX YCIOBUSX.

CobnroaeHune npaBuil SKOJIOTMYECKHA TPAMOTHOIO MTOBEJICHUS B
OKpYXarouen cpeae.

OneHka BIMAHUS XMUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOLIEH
Cpeabl Ha OPraHW3M YEJIOBEKA U JIPYTHE KUBBIE OPTaHU3MBI.
CobiroieHue npaBuil 6€301MacHOro0 0OpaIEHUs C TOPIOUYUMU U
TOKCUYHBIMHM BEIIECTBAMH, J1a00pPaTOPHBIM O0OpYJAOBaHHUEM.
[loaroToBKa pacTBOPOB 3aJJaHHON KOHIIEHTPAIIUU B OBITY U HA|
[IPOU3BOJICTBE.

Kputnueckas orieHKa JOCTOBEPHOCTH XUMUYECKON MH(pOpMa-

1005078 HOCTyrIaIOHIeI\(JI N3 PA3HbIX HCTOYHUKOB
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YueOHo-MeToAn4YecKoe U MATEPUAIbHO-TEXHUYECKOe oDecneyeHne NporpaMmbl
Y4eOHOM TUCUMIITIMHBI « XUMUD)

OcBoeHue MporpaMMbl Y4EOHOM AMCHUIUIMHBI «XHUMHSD» MPEANoJiaracT Hajaudue B
npo¢ecCUOHaIbHOW 00pa30BaTENIbHON OpraHU3aluyi, pean3yIoLell 00pa30BaTEIbHYIO
nporpammy cpeanero oomero oopazoBanus B npenenax ocBoeHus OIIOII CITO na 6aze
OCHOBHOI'0 00111€eT0 00pa30BaHusl, KAOMHETA XUMHH € JabopaTopuel 1 1JaDOPaHTCKOW KOM-
HATOW, B KOTOPOM MMEETCSI BOBMOXHOCTh 00eCriedynTh CBOOOIHBIN focTyn B IHTepHET BO
BpeMs Y4eOHOTO 3aHATHUS U B IEPUO]T BHEYUCOHOU ACSITENbHOCTA 00yJatOIIUXCsl.

[Tomenienne kabuHeTa JOHKHO YAOBIETBOPATH TpeOoBaHUSIM CaHUTApHO-3IHIEMHO-
nornyeckux mpabwi 1 HopMaTuBOB (CanlluH 2.4.2 No 178-02) 1 ObITh OCHAIIIEHO TUITOBBIM
o0opynoBaHuEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSX, B TOM YHUCIIE CIICHUATU3UPOBAH-
HOM y4eOHOI MeOembIo U CpeIcTBaMU 00YUYEeHHUSI, TOCTATOUHBIMHU JIJIsl BBITIOJIHEHUS TPEOO-
BaHUI K YPOBHIO TIOJATOTOBKH 00Yy4aroIIuxcs®,

B xabunere 10KHO OBITH MyJIbTUMEIUHHOE 000PYJOBAaHUE, IOCPEICTBOM KOTOPOTO
y4aCTHUKH 00pa3oBaTeNIbHOTO IMpollecca MOTYT NMPOCMATPUBATh BU3YallbHYI0 HMH(pOpMa-
LU0 110 XMMHH, CO3/1aBaTh IPE3CHTALIMH, BUIEOMAaTEpHaIIbI U T. II.

B cocraB yueOHO-METOAMUECKOTO U MaTepUAIbHO-TEXHUYECKOIO OCHAICHUs KaOu-
HETa XUMHUH BXOJAT:

MHOTO()YHKITMOHAJIBHBIN KOMILJIEKC MTPENO1aBaTeNs;

HaTypajibHbIE OOBEKTHI, MOJIETH, IPUOOPHI U HAOOPHI JIs1 MOCTAHOBKU JEMOHCTPAIIMOH-
HOTO ¥ YYEHUYECKOTO IKCIIEPUMEHTA;

M€YaTHBIE U SKPAHHO-3BYKOBBIE CPE/ICTBA O0yUYEHUS;

CpeliCTBa HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTU;

PEaKTUBBL;

MEPEYHH OCHOBHOM U IONOJIHUTEIBHON YUEOHOU JTUTEPATYPHIL;

BCIIOMOTaTeJIbHOE 000PYA0BAHNUE U UHCTPYKIIUH;

OuOMoTeUHbIN (HOHT.

B Oubnuoteunpiii QOHI BXOIAT YYCOHMKH M y4eOHO-METOJIUYECKUE KOMIUICKTHI
(YMK), pekoMeH0BaHHbIE WM JOMYIIEHHBIE ISl UCIIOJIb30BAHUS B MPO(PECCHOHATBHBIX
o0pa30BaTeNbHBIX OOpPraHU3aLMAX, PEATU3YIOIIUX 00pa30BaTENbHYIO MPOrpaMMy Cpel-
Hero o61ero oopazosanus B npenaenax ocBoeHus OIIOIT CITO Ha 6a3e 0CHOBHOT'O OOIIEro
o0pa3oBaHus.

bubmmoreunbiit poHA MOKET OBITH JOMOJHEH XMMUYECKOU SHIIUKIIONEIUEH, CTIpaBOY-
HUKaMH, KHUTaMU JJIs YTEHUS IO XUMUHU.

B mnpouecce ocBoeHuss mporpaMMbl y4eOHON AUCHUIUIMHBL «XUMHUS» CTYACHTHI
JOJIKHBI UMETh BO3MOKHOCTD JIOCTYIA K 3JIEKTPOHHBIM y4€OHBIM MaTepHaiaM o XUMHH,
MMEIOIIMMCS B CBOOOIHOM J0CTyNE B ceTh MIHTEepHET (MEKTPOHHBIM KHUTAaM, MPAKTUKY-
MaMm, Tectam, matepuaiam EI'D u ap.).

VVVVVYVY VYV

2 [Iuchmo MuHucTepcTBa 06pasoBanus U Hayku PD ot 24.11.2011 Ne MJI-1552/03 «O6 ocHameHun 06-
1meo0pa3oBaTeNbHBIX YUPEKIECHUN yUeOHBIM U Y4eOHO-Ta00paTOPHBIM 000PYyTI0BAHUEM).
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NudopmanuonHoe odecriedeHue 00ydeHus
OcHoBHast

1. T'abpuensn O.C. u ap. Xumus - 10, M: JIpoda — 2018

IMa6puensu O.C. u ap. Xumus - 11, M: Jlpoda - 2018

3. YBapos Anexkceit Hukonaesuu / Metoaudeckoe nocodue mo pereHni0 OCHOBHBIX TH-
moB xumudeckux 3a1a4d / TOI'BOY CIIO «Ilomurexanyeckuii koymiemx» / Tam6os 2014

4. VYBapoB Anekceit HukomaeBud / MeTtoaudeckoe mocooune sl MOATOTOBKH K UTOTOBOM
arrectaruu no xumuu / TOI'BOY CIIO «llomurexandeckuit komwtemx» / Tam6os 2011

5. VBapoB Anekceir HukomaeBuu / Metoaudeckoe mocobue mo xumun Pemenne ocHOB-
HBIX THUIIOB XUMHUYECKUX 3ama4 (Bepcus 3.0 ucnpaBnenHas u gomnoiaHeHHas) / TOA-
IOV «Komnemk TEXHUKK U TEXHOJIOTHHM Ha3zeMHoro tpancnoprta umenu M. C. Conn-
eay/ TamOoB 2018

6. YBapoB Anekceil HukonaeBuu / Metoaudeckoe mocoOue Jijis MOJArOTOBKH K HTOTOBOM
aTTeCTaIluy Mo XUMUM 3a1a4 (Bepcus 2.0 ucnpanierHas u nonoianennas) / TOIAIIOY
«Komnemk TeXHUKHA U TEXHOJIOTUU HazeMHOro TpaHcnopra umeHu M. C. ComHiieBay/
Tam6o0B 2016

7. YBapoB Anekceit HukomnaeBuu / Metoauueckoe mocodue Perenue 3x3aMeHalIMOHHBIX
(3auétneix) 3aga4y / TOI'BOY CIIO «Ilomurexanueckuii koimiemx» / Tamoos 2014

8. YBapoB Aunekceit HukonaeBuu / «Meroamueckoe mocooue. TpeboBanus k odopmiie-
HUIO TEKCTOBBIX IOKYMEHTOB ¢ rpaduueckumu nojackazkamu no Word 2010 (Bepcus 4.0
ucnpapiieHHas u jornonHeHHasn)y». | TOTAIIOY «Kosiemk TEXHUKH M TEXHOJOTHHU
HazemHoro tpancnopta umenn M. C. Connuesa»/ Tam6oB 2018

no

JlonmosiHUTEILHASE

9. ®enepanbubiii 3akoH OT 29.12.2012 N 273-®3 (pen. ot 31.12.2014, ¢ u3m. or
02.05.2015) "OG6 ob6pazoBanuu B Poccuiickoit denepanuu" (¢ u3M. U JOI., BCTYIL. B
cuny ¢ 31.03.2015)

10.®enepanbHbIil rOCYyIapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT CPEAHETO (TMTOJTHOTO) 00-
miero oopaszoBanus (10-11 ki) (yrBepxaén npukazom Munobpuayku Poccun ot 17 mas
2012 r. No 413)

11.ITpuka3z MunuctepctBa oopazoBanusi U Hayku P® ot 17.05.2012 Ne 413 «O6 ytBep-
KACHUU (eIepalbHOrO TOCYJapCTBEHHOrO 0Opa30BaTENbHOTO CTaHAApTa CPEIHEro
(ToJtHOT0) 00IIEr0o 0OPA30BAHUSNY.

12.TTpuka3 MunucrepctBa oOpazoBanus 1 Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHnn
n3meHeHnui B Ilpuka3z Munucrtepcra odpazoBanus u Hayku PD ot 17.05.2012 Ne 413
"OO6 yTBepxkAeHUU (enepasbHOr0 rocyJapCTBEHHOTO 00pa3oBaTEIbHOIO CTaHIApTa
cpeaHero (IoIHoro) odmero oopa3oBaHus .

13.ITucemo JlemapramMeHTa TOCYJapCTBEHHON TMOJUTHUKHA B Cepe MOATOTOBKH pabounx
kaapoB u JIIIO MunoOpnayku Poccuu ot 17.03.2015 Ne 06-259 «Pexomenaaruu mo
OpraHM3aliy MOJYUYEHHs CpelHero ooiero oopa3oBaHus B Mpezesiax 0CBOeHUsl 00pa-
30BaTeIbHBIX MPOTPAMM CPEIHEro MpodecCuoHaIbHOr0 00pa3oBaHusl Ha 0a3e OCHOB-
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HOTO 00111eT0 00pa3oBaHus ¢ yuéToM TpeboBaHuM dhenepaabHbIX TOCYIapCTBEHHBIX 00-
pa3oBaTENbHBIX CTAHIAPTOB U MOJTYYaeMOU Mpodeccuu Uil CuenuaibHOCTH CPETHETO
npodeccruoHanbHOTO 00Pa30BAHUS.

14.MlpumepHasi nporpaMma o011eo0pa3oBaTe/IbHON YUeOHOH JUCIHMILIUHBI « X UMM
JUTsI pOoheCCHOHANIBHBIX 00pa30BaTEIbHBIX OpraHu3aluii / pekomenioBano denepaib-
HBIM TOCY/IapCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «DenepanbHblii HHCTUTYT pa3BU-
tust oopazoBanus» (PI'AY «DHMPO») B kauecTBEe MPUMEPHOM TPOTpaMMBbl JIJIsl peasiv-
3auy OCHOBHOM MpodeccnoHanbHOU o0pa3oBaTenbHOM mporpamMmbl CITO Ha 6a3e oc-
HOBHOTO 001IIeT0 00pa30BaHus ¢ TOJYyYSHUEM cpeTHero obiiero oopasosanus / [Ipoto-
koit Ne 3 ot 21 mronst 2015 I'. / Mocksa / Uznatensckuit nenTp «Akanemusi» 2015 /
Hayunslii pykoBogutens — E.A. PbIKOBA, rnaBHbIil Hay4YHbId COTPYAHHMK LIEHTpA
npodeccuonanbHoro oopazoBanmsi OI'AY «DUPOy, nokTop meaarorn4eckux Hayk,
npodeccop, aypeat npemun npesuenta PO B o6actu 06pazoBaHus.

15.T"abpuensn O. C, Octpoymos U. I'. Xumusi: yueOHUK 7151 CTYJIEHTOB CpeIHUX Tpodec-
CHOHAJILHBIX YUeOHBIX 3aBeicHul, M.: M3narenbckuii neHTp «Akaaemusi»-2007.

16.I"a6puensn O. C., JIsicoBa I'. I'. XuMus B Tectax, 3aja4ax u yrnpaxHEHUAX: yueOHOe
nocoOue JJig CTyJACHTOB CpeHUX NMpodecCHOHANBHBIX YUeOHBIX 3aBenenuii, M.: N3na-
TeIbCKUM EeHTp «Akaaemus» - 2006

17.T"abpuensn O. C, JIpicoa I'. I'. Xumust 1715 mpenogaBatens: yueOHO-METOIUIECKOE
nocobue, M.: M3narensckuii eHTp «Akagemus» - 2006

18.Ipo3noB A. A. Xumus - 10,11. I[loypounoe mnarauposanue, M.: Ipoda — 2006

19.3omotoit poug — [lkombHast sammKIone s Xumus. ['maBaeiii pegakrop 0. A. 3oio-
ToB/ [Ipoda / Hayunoe uznarensctBo «bosbiias Poccuiickast sHIUKIOTE AU /
Mockga /2003

20.T". I1. Xomuenxko, U. I'. Xomuenko COOpHHK 33724 ¥ YIIPAKHEHUN MO XUMHHU IS T10-
cTynaromux B By3bl. M.: HoBas Bonna, 2005.

21.T". T1. Xomuenko, 1 .I'. Xomuenko COOpHUK 3a/1a4 U YIPAKHEHUN TIO XUMUU IS
cpenneit mkoisl. M.: HoBas BostHa, 2005

22.T". T1. Xomuenko Ilocobue mo xumuu 1 noctymnaromux B BY3e1. M.: HoBas BotHa-
2005

23.Kypranckuii C. M. BaeknaccHas paboTa mo XuMuu: BUKTOPHUHBI 1 XUMUYECKHE Be-
yepa, M.: 5 3a 3Hanus - 2007 - (MmeTonuyeckas OMOIHOTEKA).

24 Pynsutuc I'. E., ®enpnman @. I'. Xumust - 10-11, M.: IIpocsemenne — 2005

25.Ps60oB M. A., Hesckag E. 1O., JIuako P. B. Tectel mo xumuu - 10-11 knace, M.: Dk3a-
meH — 2006

26.Xumust: BonbIIoi cripaBOYHHUK JIJIs IITKOJIBHUKOB 1 Toctynatomux B BY3s1 /J1. JI. AH-
npeesa, . FO. JoOpotun, O. C. I'abpuensu u ap. M.: Ipoda, 2004

27. Xumusi: bonpioi cripaBOYHUK AJIs IKOJLHUKOB U niocTynaomux B BY3s1 /J1. JI. An-
npeena, J1. FO. Joopotun, O. C. I'aGpuensu u ap. M.: JIpoda, 2004

Komnbrorepabie HocuTeau (CD)
1. Xwumus / 10 xnace / [Ipocsemenue / 2009

I[OHO.]IHI/ITGJILHLIG HCTOYHUKMH:
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» JlunakTHYeCKUil MaTepHal,
» HHTepHET-pecypcehl

www.pvg.mk.ru (omummuana «ITokopu BopoObeBEI TOpEI»).

www.hemi.wallst.ru (O6pa3oBaTeNbHBIN CAUT IS IMKOJIBHUKOB « XUMHSI» ).
www.alhimikov.net (O6pa3oBaTenbHBIN CANUT JJIS IKOJILHUKOB).

www.chem.msu.su (31eKTpoHHas OMOIMOTEKA MO0 XHUMHN ).

www.enauki.ru  (WHTEepHET-u3MaHue s yuuTeneld  «ECTeCTBEHHBIE — HAyKW»).
www.1september.ru (meroamueckas rasera «IlepBoe ceHTIOP»).

Www.hvsh.ru (kypHaim «XuMus B IIKOJIE).

WWW.hij.ru (xypHan « XUMHS U )KA3HBY).

www.chemistry-chemists.com (37eKTpOHHBIN KypHAT « XUMHUKHU H XHUMUSD» ).
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