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1. IMosicHUTEABLHAA 3aNIHCKA

[IporpamMma o061e00pazoBaTeIbHON y4eOHOW AUCHUIUIMHBI «XHUMHS» MpeJHa3HAYCHA
st uzydenus xumuu B OIIK CTU HUTY «MUCuC» npu peanuszanuu o0pa3oBaTeabHON
IporpaMMbl  cpegHero  obmiero  oOpa3oBaHuMsl B IpeAeliax  OCBOGHUS ~ OCHOBHOMU
npodeccuonanbHoi oOpazoBarenbHoi mporpamMmel CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO
o01rero oOpa3oBaHus MPH MOJATOTOBKE CIEIUAIMCTOB cpeaHero 3BeHa (nanee - [IIICC3).

[Tporpamma paspabortana Ha ocHoBe TpeboBanuit ®I'OC cpemHero odiero oopa3oBaHus
¢ yuetoMm [IpumepHOit 0OCHOBHOM 00pa3oBaTeIbHON MPOrpPaMMbl CPEAHET0 00IIero 0Opa3oBaHus,
000peHHO pemieHueM (eneparbHOTO Y4eOHO-METOAMUYECKOTO OOBEIMHEHUS IO OoO0IeMy
obpazoBanuto (mpotokon oT 28 utonst 2016 1. Ne 2/16-3).

Coneprxanue mporpaMMbl « XUMHUsI» HAIPABICHO HA JOCTIKEHHE CIEAYIOUINX IIeTICH:

J dbopMupoBaHUe y 00YJarOIIMUXCS YMEHUS OLICHUBATh 3HAUMMOCTh XUMHUYECKOTO
3HAHUSA JUIS KaKJI0T0 YEJIOBEKa;
J dopmupoBaHre y 00yYarOIUXCs IEIOCTHOTO NPEACTABICHUS O MHUpPE M POJH

XVUMHHU B CO3JITAHMHM COBPEMEHHON €CTECTBEHHO - HayYHOW KapTHHBI MUPA; YMEHHUS OOBSCHSTH
00BEKTHI U MPOLIECCH OKPYIKAIOIIEH JeCTBUTENLHOCTH: IPUPOAHOM, COLMANIBHOM, KyJIbTYpHOH,
TEXHUYECKOH Cpellbl, — HMCIIOIB3YS UL ATOI0 XUMHUECKUE 3HAHHUS;

o pa3BUTHE y 00YYAIOLIMXCs YMEHUH pa3anyaTh (akThl U OLIEHKH, CPAaBHUBATH Olle-
HOYHBIE BBIBOJIbI, BUAETh MX CBSI3b C KPUTEPUSIMU OLIEHOK M CBSI3b KPUTEPHUEB C ONpPECICHHON
CHCTEMOM IEHHOCTEH, POPMYINPOBATh U 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

o npruoOpeTeHre 00yJaroUIMMUCS OIbITa Pa3HOOOPA3HOM AEATEIbHOCTH, TO3HAHMS
U CaMOIIO3HAHUS; KJIIOYEBbIX HABBIKOB, MMEIOIIUX YHHBEpPCAJIbHOE 3HAYEHHE I PA3JIMYHbIX
BUJIOB JICATEIHLHOCTH (HABBIKOB pEIICHUS MpoOJeM, NMPHHATUS PEIICHHH, MOWMCKA, aHAInW3a |
00paboTku MH(OPMAIMK, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUN, COTPYAHUYECTBA,
0e301acHOro 0OpaIICHHUs C BEIIECTBAMH B TIOBCCIHEBHOM KH3HN).

B nporpamMMy BKIIIOYEHO colepKaHHMe, HANPaBJIE€HHOE HAa (POPMHUPOBAHUE y CTYICHTOB
KOMITETCHIINIM, HeoOXOoauMbIX g KadecTBeHHOro ocBoeHus IIIICC3 nHa 06a3e OCHOBHOTO
o0riero o6pa3oBaHus ¢ MOJIYYEHHUEM CPEIHEro 001Iero oopa3oBaHusl.

PabGouas mnporpamma yuyeOHOW AUCHMIUIMHBI «XHUMHS» pa3zpaboTaHa Ha OCHOBE
OPUMEPHOM  mporpaMMbl  00IeoOpa3oBaTeNbHOW  Y4eOHOM — JUCHMIUIMHBI — «XHUMHUSA»,
pexomeHaoBaHHOKW  DenepanbHBIM  TOCYJApCTBEHHBIM  aBTOHOMHBIM  yUpEXKIECHHEM
«DenepanbHblii HHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «DPUPO») B kauecTBe NMpUMEpPHOMH
nporpammel Juist peanusanuu [IIICC3 Ha 6a3ze ocHOBHOro 0011ero 00pa3oBaHUsl ¢ MOJy4YEHUEM

cpenHero o6mero ob6pazoBanust ot 21 wurons 2015 r. (¢ yToyHeHHEM U JOMOJIHEHHEM OT
25.05.2017r.)

OO0mas xapakTepucTuKa 0011€00pa30BaTEIbHOM Y4eOHOM IUCHUNIIHHBI «XUMUSD)

XUMUSL — 3TO HayKa O BEIIECTBaX, UX COCTABE U CTPOEHUH, CBOMCTBAX U MPEBPALLICHUSX,
S3HAYCHHUU XUMHYCCKUX BCHICCTB, MATCPHAJIOB M IIPOLIECCOB B HpaKTI/I‘IGCKOI\/JI JCATCIIbHOCTU
YenoBeKa.

Conepxanne oOmieo0pa3oBaTebHON YUeOHON TUCHUIIIUHBI «XHUMHS» HAIpPaBICHO HA
YCBOCHHE OOYYAIOIIMMHUCS OCHOBHBIX TMOHSTHIA, 3aKOHOB M TEOPHH XUMHH, OBJaJCHUE
YMCHUSAMU Ha6J'IIO}IaTB XUMHUYCCKUE ABJICHUA, TIPOBOIHUTH XUMHUYECKUU SKCIICPUMCHT,
MPOU3BOJUTH PACUEThl HA OCHOBE XMMHUYECKHX (DOPMYNT BEIIECTB M ypaBHEHUN XUMHYECKHX
peaKkui.

B mporecce n3yueHuss XUMHH y 00yJarOIIUXCSl PA3BUBAIOTCS TO3HABATEIILHBIE HHTEPECHI
¥ MHTEJUICKTYaJIbHBIE CITOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIIBHOM NMPUOOPETCHUS 3HAHUH
M0 XUMHH B COOTBETCTBHH C BO3HUKAIOIIMMHU >KU3HEHHBIMH MPOOJIEeMaMH, BOCIIHTHIBAETCS
OepexkHOE OTHOUICHWsT K TPHUPOJE, TMOHMMAaHUE 3I0pOBOTO o0Opa3a >KH3HH, HEOOXOTUMOCTH
MpeIyNpexKIeHUs IBICHUN, HAHOCSIINX BPeJl 3I0pPOBBIO0 U OKpYXaromiei cpeae. OHU OCBaUBAIOT
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MPUEMBl TPAMOTHOTO, O€30MacHOT0 WCIOJB30BaHUS XWMHUYECKUX BEIIECTB W MAaTEpPHAJIOB,
MPUMEHSIEMBIX B OBITY, CEJILCKOM XO3SHCTBE U HAa TPOU3BO/ICTBE.

[Ipu CTPyKTYpHUpPOBAaHUHM COJAEpKaHHUS 00Ie00pa3oBaTeNbHON y4eOHOW AMCUUIUIMHBI
YUUTHIBaJIaCh 00BEKTUBHAS PEAbHOCTh — HEOONBIION 00BEM YacoB, OTHYIIEHHBIX HA U3YYECHUE
XUMHA M CTPEMJICHHE MaKCHMaJIbHO COOTBETCTBOBATH HWJCSIM PAa3BHBAIOIIETO OOyUYCHHS.
[ToaTomy TeopeTnyeckue BOIPOChl MAKCUMAIbHO CMEIIEHbI K Hayaly U3y4eHHUs JUCHUILTUHBL, C
TEM YTOOBI TMOCHEAYIONHMA (PaKTUUECKUH MaTepHuaj paccMaTpUBAICSd Ha OCHOBE H3YyYCHHBIX
TEOPU.

Peanuzanus 1eyKTUBHOTO MOAX0/1a K M3YYEHUIO XMMHUU CIIOCOOCTBYET Pa3BUTUIO TAKUX
JIOTUYECKUX ONepaluil MBIIUICHUS, KaK aHallu3 U CUHTe3, 00O0OIIeHHe M KOHKpEeTHU3allus,
CpaBHEHHE U aHAJIOTHs, CHCTEMaTH3alus U KJIaCCU(PUKAIUA U JIp.

N3ydyenune xumun B npodeccrnoHalbHbIX 00pa30oBaTEeNbHBIX OpPraHU3AIMIX UMEET CBOU
OCOOCHHOCTH B 3aBUCHMOCTH OT MPOQHIIss TPodheCCHOHATHFHOT0 00pa3oBaHus. DTO BBIPAXKAETCS
B COJIep’)KaHUU OOyuYeHHUs, KOJMYECTBE YaCOB, BBIACIAEMBIX Ha HU3YYECHHUE OTJIEIbHBIX TEM
IpOTpaMMbl, TIIyOMHE WX OCBOCHHS OOYYaIOIIUMHCSA, 00BEME M XapakTepe JabopaTOpHBIX H
MPAKTUYECKUX 3aHSATUH, BUJIaX BHEAYAUTOPHON CAaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

ITpu ocBoennn crenuansHocTeir CIIO TexHmueckoro mpoduist cnenuduka H3ydeHUs
XUMHUHM OTpa)Ke€Ha B Kaxaoi Teme paznena «CojaepkaHue yueOHOW NUCHUIUIMHBI»Y B pyOpHKe
«[Ipopunbable W mpodeccHoHANbHO 3HAYMMBIE JJIEMEHTHI COJCPKAHUA». ITOT KOMIIOHEHT
peanu3yeTcss NpU HHIUBUAYATbHOW CaMOCTOSITENILHON pabore oOydarommxcs (HAmHUCaHHU
pedeparoB, mOATOTOBKE COOOIIEHUHM, 3alIMTE MPOEKTOB), B Ipoliecce YUeOHOU NesATeIbHOCTH
MO PYKOBOJCTBOM IpernojaBaTelis (BBIIOJIHEHUHM XHUMHYECKOTO HKCIEpPUMEHTa —
7a00paTOPHBIX OMBITOB W MPAKTHYECKUX paboT, PpEHICHHH MPAKTHKOOPHUCHTUPOBAHHBIX
pacueTHBIX 3a7a4 u T. 11.).

B npouecce nzyueHus XuMuu TEOPETUUECKUE CBEACHUSI TOTIOIHSIIOTCS AEMOHCTPALUAMU,
71a00paTOPHBIMU OMNBITAMU M TMPAKTUYECKUMHU 3aHATHSAMH. 3HAUUTEIbHOE MECTO OTBOJIUTCS
XUMHUYECKOMY 3KcCHepuMeHTy. OH OTKpBIBAET BO3MOXHOCTH (POPMHUPOBATH y 0OO0YyYaroIIMXCs
CHelMallbHbIE TPEeMETHBIE YMEHHUS: pad0TaTh C BELIECTBAMH, BBIIIOJHATH MPOCTHIE XUMUYECKUE
OTBITHI, YYUTh O€30MaCHOMY M DKOJOTHYECKHM TPAaMOTHOMY OOpalleHHIO0 C BEIECTBAMH,
MaTepuaiaMH U MpoleccaMu B ObITY M Ha IPOU3BO/JICTBE.

Jlnst opraHu3anvy BHEAYIUTOPHOM CaMOCTOATENbHONW pabOTHI CTYJIEHTOB MpEICTaBICH
MPUMEPHBIIA NepeueHs pedepaToB (AOKIAA0B), HHAUBHIYATBEHBIX TPOEKTOB.

B mpouiecce uzydenust Xumun BaKHO (OpMUPOBATH HHPOPMAIIMOHHYIO KOMIETEHTHOCTh
oOyyaromuxcs. IloaToMy mnpu OpraHu3aluy CaMOCTOSATENBHOM pabOThl HEOOXOIUMO aK-
LEHTUPOBaTh BHUMaHHE OOYYalOIIMXCS Ha TOUCKe HH(pOpMalMu B CpEACTBaX MaccMeana,
WutepHere, yuyeOHOM M CHELMANbHOM JIMTEpaType C COOTBETCTBYIOUIMM O(OpMIEHHEM U
IIPEJICTaBICHUEM PE3YIbTATOB.

Nzydenne oOiieo0pa3oBaTenbHON JUCIMIUIUHBI «XUMHUS» 3aBEpIIAeTCs MOJBEICHHEM
utoroB B (opme auddepeHnnpoBaHHOrO 3auéTa B paMKax MPOMEKYTOUYHOW aTTECTaIluU
cryaentoB B rmpouecce ocBoeHuss I[IIICC3 Ha 06a3ze ocHOBHOro ooOuiero ooOpa3oBaHUs C
MOJIy4YeHUEM CPEIHETO 00IIero o0pa3oBaHMUs:

3a4ert (B T.4. A HepeHIMpPOBaHHBII) TS CIIEIUaTbHOCTH:

22.02.01 Metamnyprust 9€pHBIX METAJUIOB B 1 1 2 cemectpe.

MecTto 001eo0pa3oBaTeIbHOM Y4eOHOM IMCHUILIUHBI B y4e0HOM ILIaHe

O6meoOpa3oBarenpHas  ydyeOHas  JUCHUIIIMHA  «XUMHUS»  SIBISETCS  ydeOHOM
TUCITUIIMHON 00s13aTenbHOM npenqmeTHoi obnact  «EctectBennble Hayku» OI'OC cpenHero
o01rero oOpa3oBaHUsI.

B OIIK o0meobpa3oBarenbHas ydyeOHas JAMCHUIUIMHA «XUMHS» U3ydaercs B
obmeobpazoBatenbHOM 1HKiIe yueOHoro turana [IIICC3 nHa ©6a3e OCHOBHOTO OOIIETO
00pa30oBaHUs C MOJIYYCHUEM CPETHETr0 O0IIeT0 00pa30BaHus.

Pe3yabTaThbl 0cBOeHUs 00111€00pa30BATEJIbHOM Y4eOHOM IHCIUTIINHbBI



OcBoeHne copepx aHusi y4eOHOW TUCHUIUIMHBI «XHUMHS» O00ECIICUMBACT JOCTHXKCHUE
CTYJIEHTaMH CIEAYIOIINX PE3yIbTaTOB:
o JuYHOCTHBIX (JIP):

JIP 1 - 4yBCTBO IrOpOCTH U YBaXE€HUS K UCTOPUM WU JIOCTHUKEHUSM OTECYECTBEHHOMN
XUMHUYECKON HAyKH; XUMUYECKU TPaMOTHOE TIOBEIeHHE B TPO(eCCHOHAIBHOMN ACSITeIh-
HOCTU M B OBITY NpH OOpalleHHd C XMMHYECKHMHU BEIleCTBaMHU, MaTepuajaMu u
MPOLECCAMMU;
JIP 2 - roTOBHOCTH K MPOJOJKEHUI0 00pa30BaHMs U MOBBILICHUS KBAIU(DUKAIINY B U3-
OpaHHOW MPOQPECCHOHATBHON ACSITENTPHOCTHY W OOBEKTUBHOE OCO3HAHUE POJIU XH-
MUYECKUX KOMIIETEHIIUI B 3TOM;
JIP 3 - yMmeHHe HCIONB30BaTh JTOCTHIXKEHUS COBPEMEHHOW XUMHYECKOH HAyKH H
XUMHYECKHX TEXHOJOTMM JJisi TMOBBIMIEHUS COOCTBEHHOTO HMHTEJUIEKTYalIbHOIO
pa3BUTHS B BEIOpaHHOW PO EeCCHOHATBHOMN e TETLHOCTH;

« metanpeaMmetrHbix (MP):
MP 1- ucrnosib30BaHH€ Pa3IMYHBIX BHJIOB MIO3HABATEILHOMN JIEATEILHOCTH U OCHOBHBIX
WHTC/UICKTYaJIbHBIX ~Omepaluii  (IIOCTaHOBKHM 3adaud, (OPMYJIUPOBAHUS THIIOTE3,
aHaJM3a U CMHTE3a, CpaBHEHUs, 000OIICHUS, CUCTEMATHU3aIUH, BBISBICHHS PUYUHHO-
CJICICTBCHHBIX CBSI3€H, IOMCKA aHAJoroB, (hOpPMYJIMPOBAHHUS BBIBOJOB) IS PCIICHHS
MOCTABJICHHOW 3aJlayd, NPHUMEHEHUE OCHOBHBIX METOJIOB ITO3HAHMS (HAOJIOJICHHS,
Hay4YHOTO SKCIIEPUMEHTA) JUISI U3YUSHUs PA3JIMYHBIX CTOPOH XUMHUYECKHUX OOBEKTOB H
MPOIIECCOB, C  KOTOPHIMH  BO3HHUKAeT  HEOOXOAUMOCTh  CTaJIKHBaTbCA B
npodeccuoHanbHOM chepe;
MP 2 - wHCHojab30BaHUE pPa3IMYHBIX HMCTOYHHUKOB JUISL TOJTYYCHHUS XHMHYECKOU
uH(pOpMallUM, YMEHHUE OICHUTh €€ JOCTOBEPHOCTh JUIS JIOCTHDKEHUS XOPOIIUX
pe3yNIbTaToOB B MPodeccCuOHANBbHOM cdepe;

« npeamerHsbix (I1P):
IIP 1 - chopMupoBaHHOCTH IPEACTABICHUH O MECTE XUMHUU B COBPEMECHHOM HAYYHOU
KapTUHE MHUpA; MOHWMAHHE POJIM XHUMHH B (OPMHUPOBAHWUU Kpyrozopa u (QyHK-
LMOHAJLHOM I'PaMOTHOCTH YEI0BEKA JIJIs PEIICHUS IIPaKTUUYCCKHUX 3a/1a4;
I[P 2 - BjajeHWE OCHOBOIOJATAIONIUMH XHUMHYCCKHUMH TIOHATHUSMHU, TEOPUSIMH,
3aKOHAaMH ¥ 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IMOJIb30BaHWE  XUMHUYECKOMH
TEPMHUHOJIOTUEN U CUMBOJIMKOM;
IIP 3 - BpajeHHME OCHOBHBIMM METOJAMHM HAyYHOT'O IO3HAHUS, HCIIONb3YEMBIMH B
XUMUU: HAOMIOJIEHWEeM, OIUCAaHWEM, HW3MEPEHHEM, OSKCIEPUMEHTOM; yMEHHE
o0pabaTbiBaTh, OOBSICHATH PE3YIbTaThl MPOBEICHHBIX OMNBITOB M J€laTh BBIBOJIBI,
TOTOBHOCTb U CITIOCOOHOCTH MTPUMEHSATH METObI MO3HAHUSI MIPU PEIICHUH MPAKTUIECKUX
3ajad;
IIP 4 - chopMHpPOBAaHHOCTHh YMEHHUS JaBaTh KOJUYECTBEHHBIE OICHKU M MPOU3BOJUTH
pacueTsl Mo XUMUYECKUM (opMyIaM B YPaBHEHUSIM;
IIP 5 - Bnagenue npaBujaMyd TEXHUKH O€30MTaCHOCTH MPU UCTIOIB30BAHUHM XUMHUECKUX
BEIIIECTB;
P 6 - chopmMupoOBaHHOCTE COOCTBEHHOW MO3UIIMH IO OTHONICHHIO K XUMHYECKOU
uH(OpMaIKH, TOJIy9aeMOM U3 Pa3HbIX UCTOYHHUKOB.



Conep:xanue 001eo0pa3oBaTeJIbHOM y4eOHOM TUCHMIVIMHBI «XHMMSD)

BBenenne
HNucrpykrax no Th. Hayunble MeTOIbI TO3HAHUSA BEMIECTB U XUMUYECKUX SBJIEHUN. PoJib
SKCHEPUMEHTAa U TEOPUH B XUMHUU. MoJIenTupoBaHNE XUMHUYECKUX MTPOLIECCOB. 3HAYEHHE XUMUHU
Ipu  OCBOCHUU cnenmanbHocted  CIIO  TexHmyeckoro mnpoduis mpodhecCHOHATHLHOTO
o0OpazoBaHwUs.

PA3JIEJI 1. OBIIASA U HEOPTAHUYECKASA XUMMUSA

Tema 1.1. OcHOBHBIE IOHATHUS U 32AKOHbI XMMUH

OcHoBHbIe TOHATHUA XumMHH. BemectBo. ATtom. Mosekyna. XUMHUYECKHI SJIEMEHT.
Amnotponus. Ilpoctble M cioxHble BeniecTBa. KauecTBEHHBIH M KOJIMYECTBEHHBIN COCTaB
BellecTB. XUMHUECKUe 3HaKu U (popmysbl. OTHOCUTEIbHBIE aTOMHASI U MOJIEKYJIIpHAs MacChl.
KonnuectBo BeniecTna.

OcHoBHbIe 3aK0HbI XUMHHU. CTeXHOMeTpHsi. 3aKOH COXPAHEHHUSI MAaCChl BEIIECTB. 3aKOH
MOCTOSTHCTBA COCTaBa BEMICCTB MOJICKYJISIPHOW CTPYKTYpBI. 3aKOH ABOTAApPO M CICACTBHS HX
HETO.

Jlemoncmpayuu. Mojeny aToOMOB XUMUYECKHX AJIEMEHTOB. MOJIETH MOJICKYJ TPOCTHIX
U CIIOXKHBIX BemlecTB (mapoctepkHeBble u Ctroapra—bpurne6a). Komekius mnpocTeix u
CJIOXHBIX BemiecTB. HekoTopeie BemecTBa KoIM4decTBOM 1 Moiab. Monens MOJIIpHOTO 00bemMa
ra3oB. Amtotponus ¢pocdopa, KUCIOpoaa, 0JI0Ba.

Ilpogpunvusvie u npogheccuonanvHo 3HavuMBble INEMEHMbL COOEPHCAHUA. ATITIOTPOTTHBIC
Monudukanuu yriaepona (ammas, rpagut), Kuciaopoaa (KUCIOpOI, 030H), 0JioBa (cepoe u Oenoe
0110B0). [ToHATHE 0 XUMUYECKOH TEXHOJIOTHH, OMOTEXHOJIOTHHA U HAHOTEXHOJIOTHH.

IIpakTuyeckoe 3ansaTue Nel. Pemenue pacueTHbIX 3a/1a4

Tema 1.2. llepuonmueckuii 3axoH u Ilepmogmyeckasi cucreMa XHMHYECKHX
ajiemeHToB .. MenaesieeBa U cTpoeHue aToma

Hepuoanuecknit 3axkon .M. MengeneeBa. Otkpeite J[.MI. MeHnneneeBbim
[Tepuonuueckoro 3akoHa. [lepunonuueckunii 3akon B popmynuposke .M. Menaeneena.

[leprognueckast Ta0nMIIa XUMUYECKHX JJIEMEHTOB — Trpaduueckoe OTOOpaxKeHHe
NepUOANYECKOro 3akoHa. CTpyKTypa MepuoInYecKo TabIuIbl: MepHo/bl (Majible U OOJIbIINE),
rpynsl (raaBHas U TOOOYHAs).

Ctpoenune atoma u nepuoanueckuii 3axon J[.M. MenngeneeBa. ATOM — CIOXHAs
yactuua. Aapo (IpOTOHBI W HEUTPOHBI) W DBIEKTpoHHas obOomouka. M3otombl. CrTpoeHue
ANIEKTPOHHBIX 000JOYEK AaTOMOB SJEMEHTOB MallbIX MepuooB. (OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX O0OJI0UEK aTOMOB AJIEMEHTOB OOJBIIMX MEPHOJOB (MEPEXOIAHBIX IIIEMEHTOB).
[lousiTue 06 opOutansx. S-, p- u 0- opOuramu. DIEKTPOHHBIE KOH(MUTYpALMU aTOMOB
XUMUYECKUX AIIEMEHTOB.

CoBpeMeHHast (GOpMYIHPOBKA TEPHOIUYECKOTO 3aKOHA. 3HAUECHUE TMEPUOJIMUYECKOTO
3aKOHA M MEePUOJUYECKON cucTeMbl XuMuyeckux snemeHtoB J[.M. MenneneeBa st pa3BuTHUA
HAayK{ U TOHUMaHUS XUMUYECKON KapTUHBI MUPA.

Jemoncmpayuu. Paznuunsie popmsel [lepuoandeckoit CHCTEMbl XUMHUUYECKUX DJIEMEHTOB
.. Menneneesa. [lunamuueckne TaOIUIBI 71T MOJENHpoBaHus [lepuoanueckoid CUCTEMBI.
DJeKTpU3alus Tel U UX B3aUMOJIEUCTBHE.

Jlabopamopuvie onvimol. MonenupoBanue mnoctpoeHust llepuogudeckoit TaOIUIIBI
XUMUYECKUX DIIEMEHTOB.

Ilpojunvuvie u  npogpeccuonanvno  3nauumvie  INEMEHmMbl  COOEPIHCAHUA.
PanunoaktuBHOCTh. Mcmonb3oBaHWE paguOaKTUBHBIX H30TONOB B TEXHUYECKUX LIETSX.
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PeHTreHoBckoe U3Iy4eHHE U €0 UCIOJIb30BaHUE B TEXHUKE U MeauluHe. MoeaupoBaHue Kak
METOJ IPOrHO3UPOBAHMSI CUTYallMM Ha POU3BOCTBE.

IIpakTnyeckoe 3anaTHe Ne2. DIIEKTPOHHBIE KOHPHUIYpallMd aTOMOB XUMHYECKHX
3JIEMEHTOB.

Tema 1.3. CTpoeHue BemecTBa

HNonnass xummuyeckasi cBs3b. KaTtuonel, ux oOpa3oBaHHE H3 aTOMOB B pe3yjbTare
mpolecca OKHUCIEHHA. AHHMOHBI, HMX o00pa3oBaHHME W3 aTOMOB B pe3ylbpTaTe Ipolecca
BOCCTaHOBJEHMs. MoOHHas CBsI3b, KaK CBSI3b MEXAY KaTMOHAMM M AHUOHAMM 3a CYET
ANEKTPOCTATUYECKOTO MpUTsDKeHus. Kiaccudukanmuss HMOHOB: IO COCTaBY, 3HAKy 3apsja,
HAJIMYUIO TUIpAaTHOM 000j0uku. MoHHbIE Kpuctammumueckue pemeTkd. CBONCTBA BEILECTB C
MOHHBIM TUIIOM KPUCTAJUTMYECKON PELIETKH.

KoBajienTHasi xumMuyeckass cBsi3b. MexaHu3m 00pa30BaHUS KOBAJICHTHOW CBSI3H
(OOMEHHBIN M TOHOPHO-AaKLENTOPHBIN). DNEKTPOOTPHUIATETbHOCTh. KOBalleHTHBIE MOJIApHAs U
HENOJIsIpHAst  CBA3U. KpaTHOCTp  KOBAJ€HTHOW  CBS3M. MOJEKYISpHbIE W aTOMHBIE
Kpuctajuinueckue pemerkd. CBOICTBA BEIIECTB C  MOJICKYJSIPHBIMH U aTOMHBIMHU
KPUCTAIIMYECKUMHU PEIIETKAMHU.

Mera/uinyeckas ¢Bsi3b. MeTaminueckass KpUCTaNIMUECKasi pelieTka U MeTaliinyecKas
XuUMHUecKast cBsi3b. Ou3nueckue cBONCTBA METAILIOB.

ArperatHbie COCTOSIHUSI BelleCTB W BOAOPOAHAsl CBA3b. [Beploe, KUIAKOE U
ra3oo0pa3Hoe COCTOsHUS BemiecTB. llepexon BemiecTBa M3 OJHOTO arperaTHOrO COCTOSIHHS B
apyroe. BonopoaHas cBs3b.

Yucrsie BemecTBa U cMecH. [lonsTre o cmecu BemiecTB. ['OMOreHHbIE U F€TEPOTreHHbIE
cmecu. CoctaB cMmeceil: o0ObeMHas M MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBas A0S
IIpUMECEH.

qucnepcHble cucremMbl. [lonstue o mucnepcHoit cucreme. JlucmepcHas dasza u
TcTiepcuoHHas cpefa. Kinaccudukanusi nucnepcHbIX cucteM. [loHSATHE O KOJUIOMIHBIX
CHUCTEMax.

Jemoncmpayuu. Mopenb KpUCTAJIMYECKOW pelieTku xjopuaa Hatpus. OOpasibl
MUHEpPAJIOB C HMOHHOW KPHUCTAJUIMYECKOM  pELIeTKOW: KajabluTa, Tranurta. Mojaenu
KPUCTAJUTMYECKUX PEIIETOK «CyXoro Jbiaa» (Wium uoja), anmasa, rpadura (WM Ksapia).
[Tpubopbl Ha xuAkuX Kpuctauiax. OOpa3ibl Pa3IUYHBIX JUCIEPCHBIX CUCTEM: SMYIbCHUH,
CYyCII€H3UH, aspo3osneld, reneit u 3omnei. Koarymsmus. Cunepesuc. Opdext Tunnans.

Jlabopamopusie onvtmel. [IpuroTOBIEHHE CYCIEH3UM KapOOHATa KalbllUs B BOJE.
[Tosryuenue sMmynbcuu MOTOpHOTO Macia. O3HaKOMJIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CHCTEM.

Ilpochunvuvie u npogheccuonanvno 3nauumoie 3nemenmol codeprcanun. IlonspHocts
CBA3M M MOJSIpHOCTh Mosekyibl. Konaencauus. Tekyudects. Bosronka. Kpucramnuzanus.
Cyb6numarust u aecyonumanusi. AHOManuu (U3NIECKUX CBONCTB BOJIBI. JKHIKHME KPUCTAILIBL.
MuHepansl U TOpHbIE MOPOJbI KaK MPUPOJHBIE CMECH. DOMYJIbCUU U CYCHEH3UHU. 307 (B TOM
yucie adpo3onn) u renu. Koarynsuus. Cunepesuc.

Tema 1.4. Bona. PacTBopbI. DJIEKTPOJIUTHYECKAS TUCCONM AN

Bopa. Pacreopsl. PacTBopenne. Bona xak pactBoputens. PacTBOpMMOCTBH BEIIECTB.
HacepinieHHble, HEHACHIMIEHHBIE, MEPECHILIEHHBIE PAacTBOPBL. 3aBUCHMOCTb PacTBOPUMOCTU
ra3oB, KHUIKOCTEH M TBEPBIX BEIIECTB OT PA3IUYHBIX ()aKTOPOB.

MaccoBast 10J11 paCTBOPEHHOI'O BEIIECTBA.

JIEKTPOJIUTHYECKAS AUCCOLHALIHS. ONEKTPOIUTHI u HEDJIEKTPOJIUTHI.
ONEeKTpoIUTHUYECKas JAucconuanus. MeXaHU3Mbl JJIEKTPOJIUTUYECKOW JHUCCOLMALMM IS
BCIICCTB C PA3JIMYHBIMU THIIAMHU XUMHYECKOU CBSI3H. FI/I,ZIpaTI/IpOBaHHI)Ie U HCTUAPATUPOBAHHLBIC
uoHbl. CTeneHb »HIEKTPONIUTHYECKON auccoumanvu. CHIbHBIE M CJIa0ble  DJIEKTPOJIMTHI.
OCHOBHBIE TTOJIOKEHUS TCOpUHU BJ'IGKTPOJ'II/ITI/ILIeCKOI\/’I Juccouanuu. KI/ICHOTBI, OCHOBAaHHUA U COJIN
KaK 2JIEKTPOJIMTHI.



Jlemoncmpayuu. PactBopuMocTh BemiectB B Bojae. CoOupaHue Ta30B METOJIOM
BBITECHEHHUs BOJABL. PacTBOpeHHE B BOJEC CEPHOM KHUCIOTHI MU cojied ammoHus. OOpasibl
KpUCTAUIOrUApaToB. 3roToBieHne rurncoBoi noBsi3ku. McnbiTanue pacTBOPOB JIEKTPOJIUTOB U
HERJIEKTPOJIUTOB HA MpPEIMET AUCCOLHUAIMH. 3aBUCHUMOCTb CTEIEHH DSIEKTPOIUTHUECKOMN
JIMICCOIIMALIMU YKCYCHOW KHCIIOTHI OT pa30aBieHHs pacTBopa. [IBIKEHHE OKPAIICHHBIX HOHOB B
anekTpudeckoM moiie. [IpuroroBieHne >KeCTKOl BOABI U yCTPaHEHHE €€ KECTKOCTU. VIOHUTHL
OO6pa3iibl MUHEPAJIbHBIX BOJI PA3TMYHOTO HA3HAYCHUSI.

Ilpogpunvuvie u npogheccuonanvno-3nauumoie 31emenmol cooeprcanusn. PactsopeHue
Kak (u3uKo-xuMudeckuii mporecc. TernoBeie 3¢ ekt npu pacTBopeHuu. Kpucrammoruaparsl.
Pemennie 3amay Ha MaccOBYIO JIOJII0 pacTBOPEHHOro BemiecTBa. llpuMeHneHue BOAbI B
TEXHUYECKUX TeIsAX. JKeCTKOCTh BOJIBI U CIIOCOOKI €¢ yeTpaHeHHs. MUHepallbHbBIC BOJIBI.

IIpakTuyeckoe 3ansitue Ne3. CocraBicHue ypaBHEHUH peaklMid HOHHOTO OOMEHa.
Pemenue pacueTHsIx 3a1ay.

Tema 1.5. Knaccnpuxanusi HeOpraHM4eCKNUX CoeJNHEHNH M UX CBOIiCTBA

Kucaorel m ux cpoiictBa. KucinoTel Kak 53JI€KTpOJIUTHI, MX Kilaccu(uKanus IO
pa3JIMYHBIM IIpU3HAKaM. XHMMHMYECKHE CBOMCTBA KHCJIOT B CBETE TEOPUU DIIEKTPOJIMTHYECKOU
nucconuanuu. OcoOeHHOCTH B3aMMO/IEHCTBUS KOHLEHTPUPOBAHHOM CEPHOM U @30THOM KHUCIOT C
MeTaymamMu. OCHOBHBIE CITOCOOBI OJTyUEHUS! KUCIOTHI.

OcHoBanusg M ux cpoiictBa. OCHOBaHMS KaK 3JIEKTPOJMTHI, UX Kiaccu(uKalus 1o
Ppa3JIMYHBIM IpU3HaKaM. XUMUYECKHAE CBOWCTBA OCHOBAHUN B CBETE TEOPUHM IIEKTPOIMTHIECKOU
qucconanuu. PasnojkeHue HepacTBOpPUMBIX B Boje OcHOBaHUN. OCHOBHBIE CIOCOOBI
MOJTYy4YECHUSI OCHOBAHUM.

Cosu m ux cpoiicrBa. Conu kak 31eKTposuThl. Colu CpelHHUEe, KHUCIbIE U OCHOBHBIE.
XUMHUYECKH CBOWCTBA COJIEH B CBETE€ TEOPHH SJICKTPOIUTHUYECKOW uccomuanuu. CrocoObl
MOJIyYEHUS COJICH.

I'mpponus cosent.

Oxcuabl 1 ux cpoiicta. CoseoOpasyronye U HecoaeoOpazyromue okcupl. OCHOBHBIE,
amM(OTepHbIE U KUCIIOTHBIE OKCHJIbI. 3aBUCUMOCThH XapaKTepa OKCHJIA OT CTENEHH OKUCICHUS
00pa3yIolIero ero Merajia. XuMHUecKue cBoiicTBa okcu1oB. [lonydyenne okcuos.

Hemoncmpayuu. B3anmonencTBre a30THOM M KOHLEHTPUPOBAHHOM CEPHOM KHCIIOT C
metayuiamu. ['openue ¢ocdopa M pacTBopeHHE NpoAyKTa ropeHuss B Boje. [lomyuenue u
cBoiicTBa amgorepHoro ruapokcuaa. Heodparumplil runponn3 kapouaa xanbuus. OOpaTUMbIi
TUAPOIIN3 COJIEU Pa3IMYHOIO TUIIA.

Jlabopamopuvie  onvimer.  VicibiTaHWe ~— pacTBOPOB  KUCJIOT  UHAMKATOPaMH.
B3auMozeiicTBue METaUIOB C KUCIOTaMH. B3auMMoIeHCTBHE KHUCIOT C OKCHUAAMHU METaJlIOB.
B3anmopneicTBre KUCIIOT C OCHOBAHUAMU. B3auMOIeCTBUE KUCIIOT € COJISIMMU.

HcnbiTanue pacTBOPOB LIEI0YEH MHIMKATOpaMU. B3auMoaencTBHe 1IEI0Uen ¢ COISIMU.
Pa3znoxeHne HepaCTBOPUMBIX OCHOBAHMIA.

B3aumogeicteue cosed ¢ Merauiamu. BsaumonencTBue coied Apyr € IpYyrom.
I'maponus coselt pa3auyHOro THIA.

Ilpoghunvuvie u npogeccuonanvno 3nauumovie Inemenmuvt cooeprcanud. llpasuna
pa3zbaBieHMs cepHOM KHUCIOThI. Mcnonb30BaHue CepHOM KHUCIOTHI B IMPOMBIIUIEHHOCTH. Enkue
LIeJI0YM, HX MCIOJB30BAHUE B IIPOMBINIIEHHOCTH. ['alleHas M HeramieHas W3BECTb, €€
MPUMEHEHUE B CTPOUTENLCTBE. [ UIic 1 anedactp, TUIICOBAHHUE.

ITonsatue o pH pacteopa. KucnotHas, menounasi, HeWTpajibHas Cpelibl paCTBOPOB.

IIpakTn4yeckoe 3ansaTue Ne4. ['eHeTHUECKas CBA3b MEXKY KiIacCaMU HEOPTaHUYECKUX
BEILIECTB.

JlabopaTopHoe 3ausitue Nel. Peakiiuu nonHoro oomena. ['uaponus coneit.

Tema 1.6. Xummndeckue peakuu



Knaccupukanuss xumuuyeckux peakmnuii. Peaknuum coenvHEeHMs, pa3lIOKEHUS,
3amernennsi, oomeHa. Kartanutudeckue peakiuu. OOpaTuMble W HEOOpAaTHMbBIC PEAKIUU.
['oMoreHHble W TreTEPOre€HHBIE pEaKUUH. DK30TEPMHUUYECKHE M HHIAOTEPMUUYECKUE PEAKIUU.
TennoBoii 3 dexT XuMUYECKUX peakiuid. TepMOXUMHUYECKUE YPaBHEHUS.

OxkuCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaknun. CteneHb okucieHus. OKUCTUTENb U
BOCCTaHOBJEeHHE. BoccraHoBuTenb W OKuclIeHHe. MeTonq 3JeKTpoHHOro OanaHca Ui
COCTaBJICHUS] YPABHEHUIN OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHM.

Ckopoctb xuMuYeckKux peaknuii. [loHsSTHE O CKOPOCTM XUMHUYECKUX pPEaKIUi.
3aBHUCHMOCTh CKOPOCTHM XHMHYECKHUX PpPEaKIHid OT pPa3IU4YHBIX (HAKTOPOB: MPHUPOJIBI
pearupyromux BeLIECTB, UX KOHLEHTPALUU, TeMIIEpaTypbl, IOBEPXHOCTH CONPUKOCHOBEHUS U
MCIIOJIb30BaHUs KaTalu3aTOPOB.

O0patumMocTh XHMHYecKMX peakumil. OOpatuMmble W HEOOpaTUMBIE pEaKIUH.
XUMHYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEILICHHUS.

Jlemoncmpayuu. [lprumepsl HEOOPAaTUMBIX PEaKIMM, UAYIIUX ¢ 00pa30BaHHEM OCAIKa,
raza Wid BOJbL. 3aBUCUMOCTH CKOPOCTH PEAKI[MU OT IMPHUPOJIbI PEATUPYIOMIUX BEIIECTB.
B3aumopeiicTBie pacTBOPOB CEpHOM KHUCIOTHI C pacTBOpamMH THOCYJb(aTa HATPUS Pa3IUYHON
KOHIIGHTpAIlMd U TeMIlepaTypbl. Moieab KHISIIEro closl. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakiMu OT MPUCYTCTBUSL KaTaluu3aropa Ha MpHUMEpe paszlIoXKeHHs TMEepOKCHIa BOIOpoaa C
MOMOIIBIO JIMOKCHJIA MapraHia M Karajasbl. Mojenb anekTposmsepa. MoJenb 31eKTPOIU3HON
BaHHBI /1711 TTOJIy4EHUS atoMUHMs. MoJienb KOJIOHHBI CHHTE3a aMMHaKa.

Jlabopamopuvie onvimel. Peakuus 3aMelIeHUs] MEIU XKEJIE30M B pPacTBOPE MEAHOIO
Kynopoca. Peakuuu, uaymue ¢ oOpa3oBaHHEM OCaJiKa, ra3a WK BOABL. 3aBUCUMOCTb CKOPOCTH
B3aUMOJICHCTBUSL COJISTHOM KHUCIOTHI C METaJZIaMH OT WX TPHUPOJBL. 3aBUCHUMOCTH CKOPOCTH
B3aMMOJICHCTBHS LIMHKA C COJISIHOM KHCIOTON OT €€ KOHIIEHTpaIMH. 3aBUCHUMOCTh CKOPOCTH
B3aumozeiicTBus okcusa menu(ll) ¢ cepHoii KMCIOTON OT TeMIEPaTypHI.

Ilpogunvuvie u npogpeccuonanvno 3nauumevle nemenmol cooeprcanusn. Ilonstue o0
AJEKTPOJIN3E. DJIEKTPOJIU3 PACIUIABOB. DIEKTPOJIU3 PACTBOPOB. DIEKTPOIUTUUECKOE MOTYyUYECHUE
amomunus. [IpakTudeckoe mnpuMeHeHUe siekTponusa. ['ampBaHomnacTuka. [anbpBaHOCTerus.
PadgunupoBanue 1IBETHBIX METAJIJIOB.

Karanus. 'omorennsle U rereporeHHble karanuzatopsl. [Ipomoropsl. Katanurnueckue
snibl. UTHTUOUTOPEL.

[Ipon3BOACTBO aMMUaKa: Cblpbe, anmnaparypa, Hay4Hble PUHIINIIBL.

Tema 1.7. MeTaniibl 1 HeMeTAJJIbI

Metamabl. OCOOEHHOCTH CTPOEHUS aTOMOB W KpHUCTALIOB. (DU3HUECKHE CBOWCTBA
MetaiioB. Krnaccudukaiuss MeTaqsioB MO pa3iMYHbIM MpH3HAKaM. XHUMHUYECKHE CBOHCTBA
METAJIJIOB. DJIEKTPOXUMHUYECKHM s HANPsSKEHUH MeTaioB. MeTramioTepMus.

O6mue crocobb! monydeHus: MetayuioB. [lonstre o meramnypruu. [lupomeramnyprus,
TUAPOMETAJUTYPT Ul U dJIeKTpoMeTauTyprus. CriiaBbl YepHbBIE U I[BETHHIE.

Hemeramnbl. OcOOEHHOCTH CTpOeHHUsT aToMoB. HemeTamnbl — MpOCThIE BEIIECTBA.
3aBUCUMOCTh CBOWCTB TaJlOTEHOB OT WX TMOJoXeHHs B llepuoguyeckoit cucreme.
OKucnHUTeNbHbIE U BOCCTAHOBUTEIBHBIE CBOWCTBA HEMETAIJIOB B 3aBUCUMOCTH OT UX IMOJIOKEHUS
B PSTY DJEKTPOOTPUIIATETHLHOCTH.

Jemoncmpayuu. Konnexuuss metaioB. B3zaumoneicTBue METAIIOB ¢ HEMeTaJlJlaMU
(>xemesa, IIMHKA M AJTIOMHHUS C CEpOH, ATFOMUHUSI C HOJIOM, CYPBbMBI C XJIOPOM, TOPEHHE Kee3a
B xjope). 'openne metainoB. Antomunorepmusi. Konmnekuust Hemetaios. ['opeHre HeMeTanioB
(cepwl1, pocdopa, yris). BeiTecHeHne MEHEe aKTUBHBIX TAJIOTEHOB M3 PACTBOPOB MX COJICH Oosee
AKTHUBHBIMH T'aJIOT€HAMH.

Mogenb TpOMBINUIEHHOW YCTAHOBKH ISl MPOM3BOJICTBA CEPHOM KUCIOTHL. MoJenb neun
Ui 00xura wu3BeCTHAKA. KONJIEKIUMM MPOAYKIUKA CHIMKATHOW TPOMBIIIICHHOCTH (CTeKJIa,
dapdopa, dastaca, IeMeHTa pa3IMIHBIX MapOK U JIp.)

10



Jlabopamopuvie onvimubi. 3akanka U oTHycK craind. O3HaKOMJIEHHE CO CTPYKTypaMu
ceporo u Oesnoro yyryHa. Paco3HaBanue py/ skenesa.

Ilpogpunvuvie u npogpeccuonanvno 3nauumvie rnemenmut cooeprcanusn. Kopposus
METAJIJIOB: XMMHUYECKas M AJIEKTPOXUMHUYEcKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT YCIOBUI
okpyxatomend cpeapl. Knaccupukanuss KOppo3MM METAUIOB IO PA3JIMYHBIM PHU3HAKAM.
CniocoOblI 3alIMTHl METAJIOB OT KOPPO3HUH.

IIpon3BOACTBO Yyr'yHa U CTaJH.

[Tonydyenne HemMeTaIOB (PPAKIIMOHHOW MEPETOHKOM KUAKOTO BO3/AyXa U AJIEKTPOJIU30M
pacTBOPOB WUJIM PACILIABOB 3JIEKTPOIHUTOB.

CunukaTtHasi IPOMBILIUIEHHOCTb. [IpOon3BOICTBO CEpHON KUCIOTHI.

IIpakTnueckoe  3ansitue  NeS.  CocraBiieHME ~ ypaBHEHUM  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIA.

IpakTnuyeckoe 3ansitue Ne6. PacueTsl M0 XUMHUYECKUM YPABHCHUSIM.

JlabopaTtopHoe 3ansiTue Ne2. CBOICTBa aJIOMUHUS U €r0 COCIMHECHUH.

JladopaTopHoe 3ansitue Ne3. CBolicTBa COCIMHEHHI XpoMma.

JlaGopaTtopHoe 3ansiTue Ned. CBolicTBa COCTMHCHUI MapraHiia.

JlaGopaTtopHoe 3ansitue Ne5. CBOMCTBA COeTMHEHUN Kele3a.

Kountpoabnas padora Ne 1no pazneny 1.

PA3JIEJI 2. OPTAHUYECKASA XUMUA

Tema 2.1. OcHOBHbIe NOHATHSI OPraHMYECKON XMMHHM M TEOPHUHA CTPOCHHS
OpPraHu4ecKuX coeJMHEeHNH

IIpeamer opranmyveckoi xumuu. [IpupogHbBIe, HCKYCCTBEHHBIE U CHHTETHUYECKHE
opranuueckue BeniecTsa. CpaBHEHUE OPraHUYECKUX BEIIECTB C HEOPTaHUUYECKUMH.

BanentHocTh. XUMHUYECKOE CTPOCHHUE KAK MOPSAJOK COEUHEHUS aTOMOB B MOJIEKYJIbI 10
BaJICHTHOCTH.

Teopust crpoeHusi opranuvyeckux coeauHennii A.M. ByrtaepoBa. OcHoOBHbIE
MIOJIO’KEHUSI TEOPUU XUMHUYECKOro crpoeHusi. Mzomepusa u usomepsl. XuMudeckue (GopMyJibl U
MOJIETN MOJIEKYJ B OPTraHUUYECKON XUMUH.

Kaaccudukanua opranmyeckux BemecTB. Kiaccuduxanus BemecTB MO CTPOEHHUIO
YIJIEPOJHOTO CKeJeTa M HalU4Mi0 (QYHKIMOHANBHBIX rpymm. ['omonorun u romonorus. Havana
Homenkiarypel IUPAC.

Kinaccndpukanma peaknmii B OpPraHM4eckoil XuMuM. Peakuuum npHCOEIMHEHHS
(ruapupoBaHMs,  TaJOTEHUPOBAaHHUSA,  TUJIPOTAJIOTEHUPOBaHUA,  Tujparauuu).  Peaxnuu
OTUICTITIEHUS  (AETUAPUPOBAHHUSA, JAETHAPOraJOreHUPOBAaHUS, JAerujparanuu). Peaknuu
3aMeleHus. Peakium nzomepuzaiuu.

Hemoncmpayuu. Monenu MOJIEKyJ TOMOJIOTOB U U30MEPOB OPraHMUYECKUX COCIUHEHUM.
KauectBeHHOe oOOHapykeHHe Yriepoja, BOJOpOJa M XJOpa B MOJIEKYJIaX OpPraHMYECKHUX
COCIMHEHU.

Jlabopamopnsie onvimoi. VI3roTOBICHNE MOIENIEN MOJIEKYJI OPraHMYECKHUX BEIIECTB.

Ilpocghunvuvie u npogpeccuonanvno 3nauumvie nemenmst cooeprycanus. llonsarue o
cyOcTpare W peareHte. Peakuuu OKHCIIEHHS M BOCCTAHOBIJIEHUS OpPTaHMYECKHUX BEILECTB.
CpaBHeHue KiaccU(UKAIMM COEIMHEHMH W KiacCU(UKAIMM peakiil B HEOpraHWYecKod u
OPraHUYEeCKON XUMHH.

Tema 2.2. YrieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH

AnkaHbl. AJIKaHbl: TOMOJIOTMYECKHMU psll, U30MEpUs U HOMEHKJIAaTypa aJKaHOB.
XWMHUYECKHE CBOWCTBA alKaHOB (METaHa, JTaHA): TOPEHUE, 3aMElICHHE, pa3JIoKEHHUe,
neruapupoBanue. [[pumeHeHue ankaHoB Ha OCHOBE CBOMCTB.

AJIKeHbl. OTWIEH, €ro IMoJy4YeHue (IeTruApUpOBaHUEM ITaHa, JCTOJUMEpHU3aIiueit
noNu3TUNIeHa). [ 'oMoIornueckuil  psAsl, H30MEpHs,, HOMEHKJIATypa aJKE€HOB. XHMHYECKHUE
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CBOWCTBA JTWJICHA: TOPEHHUE, KAueCTBEHHBbIE peakiuu (oOeclBeYMBaHME OpPOMHOM BOJBI U
pacTBOpa MepMaHraHara Kauaus), TuapaTanus, nojaumepusanus. [Ipumenenne sTuiieHa Ha OCHOBE
CBOMCTB.

Juenbl M Kayyyku. [loHsTHEe O nMEHax Kak yIJIEBOJOpPOJAax C JBYMsS JBOWHBIMH
cBs3simu.  CompsDKeHHBIE JTUEHBl. XHWMHYECKHe CBOWcTBa Oyramuena-1,3 u  wm3ompeHa:
oOecrBeunBaHre OPOMHOM BOJIbI U NOJIMMEPU3aLUs B KaydyyKu. HarypanbHbIi U cCHHTETHYECKHE
Kay4dyku. Pe3una.

AnxkuHBbI. AnerwieH. XUMHUYECKHE CBOWMCTBA alleTUJICHA: TOpeHHe, oOeclBeYHBAHUE
OpOoMHOI BOJbI, NPUCOEIUHEHHE XJIOPOBOJOpOJAa U ruapatauus. IIpuMeHenue aneruieHa Ha
OCHOBE CBOMCTB. MeXK1accoBasi H30MEpHUs ¢ AJIKaJIUCHAMHU.

Apenbl. bernzon. Xumudeckue CBoWcTBa O€H305a: TOPEHHE, PEAKIMH 3aMELICHUs
(raoreHupoBaHue, HUTpoBaHue). [IpuMeHneHne 6eH301a Ha OCHOBE CBOMCTB.

IIpuponHble MCTOYHUKH YriaeBoAopoaoB. lIpupoaHelii ras: cocraB, IPUMEHEHUE B
Ka4yeCTBE TOIUIMBA.

Hedts. CoctaB u nepepadborka nedru. [leperonka nHedru. HedrenpoaykTer.

Hemoncmpayuu. I'openue MetaHa, STWIEHa, aneTniacHa. OTHOLIEHNWE METaHa, YTUIICHA,
aneTuieHa U OeH30/1a K pacTBOpaM IepMaHraHaTta kainus u OpomHont Boje. [loiaydyenue atunena
peakuuell aeruapaTaldy 3TaHONA, aleTHIIeHAa — TMIPOJIM30M Kapbuiaa kaiablus. PasnoskeHue
Kay4dyKa IIpU HarpeBaHUU, UCIBITAHUE MTPOYKTOB Pa3yIOKEHUs HAa HENpeaAeabHOCTh. Komneknus
obOpasuoB Hedptu u HedrempoaykToB. Komnekuusa «KameHHBI yroap H  HPOAYKIUS
KOKCOXMMHYECKOTO MPOU3BOACTBAY.

Jlabopamopnuie onvtmer. O3HaKOMIIEHUE C KOJUIEKLHMEeH 00pa3loB HE(PTH U MPOIYKTOB
ee nepepaboTku. O3HAKOMIICHHE C KOJUIEKIIMEH KayayKOB U 00pa3IiaMu U3AEIIHA U3 PE3HHBI.

Ilpochunvuvie u npogpeccuonanvrno 3nauumoie nemenmaut cooeprcanun. llpasuno B.B.
MapkoBuukoBa. Knaccupukanuss u HazHaueHWe KaydykoB. Kiaccudukamus u Ha3HaueHHE
pe3uH. Bynkanu3zanus kaydyka.

[lonyyenue amnerusieHa MNHUPOIM3OM METaHA M KapOWAHBIM crocoOom. Peakums
noJMMepHu3auy  BUHWIXJIOpuAa. [lomuBuHMIXIIOpUA UM €ro IpuMeHeHue. Tpumepusanus
areTuseHa B OCH30JI.

ITonsatue o6 skcTpakuuu. BoccTaHoBnenne HUTpoOEH30a B aHWIKH. ['oMosiornyeckuii
pan apenos. Tomnyou. HurpoBanue Tosryona. Tpotui.

OcHOBHBIE HaIlPaBJIEHNs POMBIIUIEHHON NepepaboTKH MPUPOJHOTO rasa.

[TonyTHBIN He(TAHOI ra3, ero nepepadoTKa.

ITporiecchl MPOMBIIIICHHON TepepaboTK He(TH: KpeKuHr, pudopMuHr. OKTaHOBOE
4yKciio OEH3MHOB U IIETAHOBOE YUCIIO IU3EJIbHOTO TOILIMBA.

Kokcoxumuueckoe mpou3BOACTBO U €0 MPOLyKIIHS.

IIpakTnueckoe 3ansaTHe Ne/. CTpoeHHMe U CBOWCTBa YIJeBOJOpOAOB. Pemenue
pacuéTHBIX 3a7ad.

JlaGopaTopHoe 3ansitne Ne6. [lonyueHue yriaeBoopo10B U H3y4EHHE UX CBOMCTB.

Tema 2.3. Kucjiopoacoaep:xaniue opraHndecKkue coeJuHeHust

Cnuptel. Ilomydyenue »sTaHona OpoXXEHMEM TIJIIOKO3bl M THMJIpaTalued 3TUJICHa.
['mnpokcunpHas rpynna kak GpyHkunoHanbHas. [ToHsiTre o nmpeaenbHbIX OJHOATOMHBIX CIIUPTAaX.
XUMHUECKUE CBOWCTBA 3TaHONA: B3aUMOJCHCTBHE C HaTpueM, 0Opa3oBaHHME IPOCTHIX H
CIOXHBIX A(UPOB, OKHCIEHHE B anpjaeruj]. [IpuMeHeHHWe »TaHOJIa HAa OCHOBE CBOICTB.
AJIKOT0IM3M, €ro MOCIEACTBUS U IPEAYIPEKACHUE.

I'muuepuH kak MpencTaBUTENb MHOTOAaTOMHBIX cIUpTOB. KadecTBeHHas peakius Ha
MHOr0oaToMHble cnupThl. [IpumMeHenne rmnepuHa.

®enou. Puznueckue U XUMUYECKUe cBoiicTBa (peHona. B3zaumHoe BiusiHME aTOMOB B
MoJIeKyJie (peHoa: B3aMMOICHCTBHIE ¢ THIPOKCUIOM HAaTpUsS U a30THOW KuciaoTol. [Ipumenenue
(deHoIa Ha OCHOBE CBOMCTB.
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Aabaeruabl. [lonstue o0 ampaermaax. AJnbAerugHas rpynna Kak (yHKIHOHAJIbHAS.
DopMaNbIerua U €ro CBOMCTBA: OKUCICHHE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJICHUE B
COOTBETCTBYIOIUN cnupT. [loaydeHue anbaernjoB OKHCIEHHEM COOTBETCTBYIOIIMX CIUPTOB.
[Tpumenenue Gpopmainbaeruia Ha OCHOBE €ro CBOUCTB.

Kap6onoBbie kuciaotsbl. [lonsaTre 0 kapOOHOBBIX KucioTax. KapOokcuinbHas rpymnmna Kak
¢byHkunoHanbHAA. ['OMOJIOrMUECKUil psii MpelesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tony4yenne kapOOHOBBIX KHCJIOT OKHCIEHHUEM ajbJETHIOB. XMMHUYECKHE CBOWCTBA YKCYCHOM
KHUCJIOTBI: OOLMEe CBOMCTBA € MMHEPAJbHBIMU KHCIOTaMH W peakuus 3STepuuKaiuy.
IIpuMeHeHne yKCYCHOM KHMCJIOThI HA OCHOBE CBOMCTB. BbIcIIne »KUPHBIE KUCIOTHI HA IIpUMEpE
MaJIbMUTUHOBOM U CTEAPUHOBOM.

Cao:xuble 3¢pupbl U xupbl. [lomyyeHne crnoXHbBIX 3(UPOB peakiuen >Tepuduranuu.
CrnoxHuble 3(hupbl B IpUPoJIe, X 3HaUeHHE. [IpuMeHeHune ciaoxkHbIX 3(UPOB Ha OCHOBE CBOMCTB.

Kupsr kak cnoxuasie 3¢upsl. Kmaccudukamnus xupoB. XUMHUYECKHE CBOWCTBA JKUPOB:
TUAPOJIN3 U THIPUPOBAHUE KUIKUX KUPOB. [[pMeHeHne *KUpoB Ha OCHOBE CBOMCTB. MbLIa.

YraeBoabl. YrieBoabl, WX Kiaccu(uKkauus: MOHOcaxapuibl (TI0K03a, (PyKTO3a),
JIrcaxapuibl (caxapo3a) ¥ mojucaxapuibl (Kpaxmai U IeJUTI0II03a).

I'moko3a — BemecTBO € JIBOMCTBEHHOM (QYHKIMEH — allbAeruJoCIUpT. XUMHUYECKHE
CBOMWCTBA I'JIIOKO3bl: OKHUCIIEHUE B INIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE B COPOUT, CIIUPTOBOE
Oopoxenue. [IpumeHeHue TIIF0KO3bI HA OCHOBE CBOMCTB.

3HaueHUe YIJIEBOJOB B J>KMBOW INPUPOJE M KU3HU uenoBeka. lloHarne o peakumsax
NOJUMKOHACHCAlMM MW TUJPOJM3a Ha I[pPUMEpPEe B3aUMOIIPEBpallleHUH: IIIoKo3a —>
HOJIMCaxapu.

emoncmpayuu. OxucneHue crnupra B anpaeruj. KadecTBEHHbIE pEaKIUM Ha
MHOI'0aTOMHBIE CcHUPTHL. PacTBOpUMOCTb (eHONa B BoJE HpU OOBIYHON TeMmmepaType W Npu
HarpeBanuu. KauecTBeHHble peaknuu Ha ¢eHon. Peaknusi cepeOpsHOTro 3epKayia albIeTHA0B U
riroKo3bl. OKUCIICHUE abICTHI0B M TIIOKO3bI B KHCIOTY ¢ momomipio rugpokcuaa meau(ll).
KagectBennas peaknust Ha kpaxmai. Komnekius 3pupHbIX Maced.

Jlabopamopuvie onvimpl. PacTBOpeHHE TINMIIEpUHA B BOJIE M B3aUMOJECHCTBUE C
runpokcugoM menu(ll). CoiicTBa yKCyCHOW KHCIOTBI, OOIIME CO CBOWCTBAMH MHHEPAIHHBIX
KHCIOT. JloKa3aTeNnbCcTBO HENMPEIENBHOIO XapaKTepa »KHUIKOro Kupa. BzaumoielicTBuE TiIOKO3bl
u caxapo3sl ¢ rugpokcuoMm Meau(ll). KauectBennas peakuus Ha kpaxmad.

Ilpochunvuvie u npogpeccuonanvno 3nauumvle Inemenmol cooeprcanus. MeTUIOBBIN
COUPT U €ro HCIOJIb30BaHHE B KA4YE€CTBE XMMHUYECKOIO ChIpbsi. TOKCHUYHOCTH METaHOJa W
IpaBUiIa TEXHUKM OE30MacCHOCTH MpH paboTe ¢ HUM. DTWIEHIJIHMKOIb U €ro IMpHUMEHEHHE.
TOKCUYHOCTb 3TUJICHIVIMKOJIS U MpaBUjia TEXHUKU 0€30M1acCHOCTH P paboTe C HUM.

[Tonyyenue peHona u3 NPOTYKTOB KOKCOXMMHUYECKOTO IPOM3BOJICTBA U U3 OEH30Ia.

[Monukonaencamust gopmanpaeruna ¢ ¢GeHosioM B (eHormopopMaIbIETHIHYIO CMOIY.
Aneranbnerun. [lonsatue o keToHax Ha npuMmepe aneroHa. [I[pumeHeHHe alleToHa B TEXHHUKE U
MPOMBIIIIIEHHOCTH.

MHorooOpa3ue kKapOOHOBBIX KUCIIOT (I1aBeeBast KMCI0Ta KaK ABYXOCHOBHAS, aKpUIIOBast
KHCJIOTa KaK HelpeaenbHasi, 0eH30MHas KUCI0Ta Kak apoMaTH4ecKast).

[InenkooOpa3yromue Macia. 3aMeHa JKMPOB B TEXHHKE HEMHILIEBBIM CHIPbEM.
CHUHTETHYECKHE MOIOIINE CPEJICTRA.

Mono4Hokucnoe OpoxkeHue TIIoKo3bl. Kucimomonounsle mnpoaykTsl. CuiaocoBaHue
kopmoB. HutpoBanue nemittonossl. [Tnpokcuus.

IIpakTuyeckoe 3ansitne Ne8. PerieHne pacueTHbIX 3a/1ad4.

JlaGopaTopHoe 3ansaTue Ne7. M3yueHnue cBOMCTB CIUPTOB U (eHoa.

JlaGopatopHoe 3ansitue Ne8. Ilonmyuenue anbIeruioB M KapOOHOBBIX KHCIIOT,
M3Yy4YEHUE UX CBOWCTB.

JlaGopatopHoe 3ansitue Ne9. Ilonyuyenue cnoxHbeIx 3¢upoB. CBoiicTBa MbLIA.
CBOIiCTBA YII€BOJIOB.
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Tema 2.4. A3oTcoaep:kamme opranndeckue coeqnneHus. [loaumepsnl

Avunbl. [lonarue o0 amuHax. AnudaTudeckue amMuHBI, HX KIacCuDUKAIUI |
HOMEHKJIaTypa. AHWINMH, KaKk Opranndeckoe ocHoBanue. [lonyueHne aHwimHa U3 HUTPOOEH307Ia.
IIpuMeHeHre aHUIMHA HA OCHOBE CBOWCTB.

AMMHOKHCJI0TbI. AMUHOKHUCIIOTHI KaKk aM(poTepHble U YHKIIMOHAIBHBIE OPraHUYECKHE
COeIMHEHUS. XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJIEUCTBUE CO LIEI0YaMH, KHUCIOTaMU
U JIpyr ¢ JApyrom (peakuusi MOJMKOHJeHcanuu). lIlenTunHas CBSI3b W MOJIMIIENTUIBL.
[IpuMeHeHre aMUHOKHUCIIOT HA OCHOBE CBOWCTB.

Beaxu. IlepBuunas, BTOpU4Has, TPETHYHAS CTPYKTYpHl OEITKOB. XMMHUYECKHUE CBOWCTBA
OeNKoB: TOpeHHe, JeHaTypalus, TUAPOJIU3, LBETHblE peakuuu. buonornuyeckue GyHKIUU
OeNKOoB.

Iosmmepsl. benku u noiaucaxapuibl Kak OMOMOIUMEPBI.

[Tnactmaccel. Ilonyyenue nonuMepoB peakueil MoJMMEpU3alu U MOJIMKOHIEHCAIUH.
TepmoruacTuuHble U TEPMOPEAKTUBHBIE TUIacTMAacchl. [IpencraBurenu miactmace.

Bonokna, ux xnaccudpukamus. I[lomyuenne BonokoH. OTAENbHBIE NPEACTABUTEIN
XUMUYECKUX BOJIOKOH.

Jlemoncmpayuu. B3zanMmoaeicTBie aMMHaKka M aHWJIMHA C COJISIHOM KHUCIOTOW. Peaknus
aHuIMHa ¢ OpomHOHN Boaoi. JlokazaTenbCTBO HaNuuus (PYHKUIMOHAIBHBIX TPYII B pacTBOpax
aMHHOKHCIIOT. PacTBopeHne n ocaxxaenue OenkoB. L{BeTHble peakimu 0enxoB. 'opeHne nTuIbero
1epa v MEepPCTSIHOW HUTH.

Jlabopamopnwie onvimal. PactBopeHue 6enkoB B Bojie. OOHapyxeHue OEITKOB B MOJIOKE
U B MsicHOM OynboHe. JleHaTypaius pacTBopa Oelka KypUHOTO fiflla CIIUPTOM, PacTBOpPaMU
coJIeH TSDKEJIbIX METAJUIOB U IPU HarpeBaHUHU.

IIpopunbHbie ©  NPOPecCHOHAJIBHO 3HAYMMBbIC 3JEMEHTBI  COHEPKAHUS.
AMUHOKanpoHoBasi  kuciota. KampoH Kak mpencTaBUTENb  MOJMAMHMIHBIX — BOJIOKOH.
Hcnonp3oBanue  rugponu3a  OEIKOB B IPOMBILIUIEHHOCTH. [HonuBuHUIXIOpH,
nonurerpadropstunen (teduion). DeHomopopmanbACTHAHBIE IIacTMacchl.  Llemrymonn.
[IpombllIEHHOE TPOU3BOJCTBO XUMUYECKHUX BOJIOKOH.

IIpakTnueckoe 3anaTne Ne9. Perienue pacueTHbIX 3a7a4

JlaGopaTopnoe 3ausitue Nel(. V3yuenue cBoiicTB OenkoB. Pacmo3HaBaHue muiacTMacc
Y BOJIOKOH.

KonTtpoabnas padora Ne2 o paszneny 2.

Tembl pedepaToB (10KI1210B), HHAMBUAYAJbHBIX IPOCKTOB

1. buotexHonorus u reHHas HHxeHepus — TexHonoruu XXI Beka.
2.HaHnoTexHOJIOTHS KaK IPHOPUTETHOE HANIPABIICHUE PA3BUTHS HAYKH U MPOU3BOJICTBA B
Poccuiickoit denepanuu.
. CoBpemeHHbIE METObI 00€33apa’KUBaHNUs BOIBI.
. A10TpONHS METAIIIOB.
. Kuzup u gesrensHocth .M. Menneneena.
. «[Tepuonnyeckomy 3akoHy OyyIiee He TPO3UT Pa3pyIICHHEM...»
. Cunres 114-ro anemenTa — TpuyM( pOCCUNCKUX PUZUKOB-SJEPIITKOB.
. U30oTonsl Bonopoxa.
. Ucrionp30Banme pagioakTUBHBIX H30TOMOB B TEXHUYECKUX IEIIAX.
10. PeHTreHOBCKOE M3ITyYEHUE U €T0 UCTIONL30BAHNE B TEXHUKE U MEAHIIMHE.
11. TImazma — 94eTBEpPTOE COCTOSIHUE BEIIECTRA.
12. AmopdHsble BelecTBa B IpUPOE, TEXHUKE, OBITY.
13. OxpaHa OkpyXarmeil cpeapl 0T XUMHYECKOTo 3arpsi3HeHus. KonmdyecTBeHHBIE Xa-
PAKTEPUCTUKH 3arPsSI3HEHUS OKPYKAIOIIEH CpeIbl.
14. TlpumeHeHue TBEPAOTO U ra3000pa3zHoro okcuaa yriaepoaa (IV).
15. 3amuTa 030HOBOTO PKpaHa OT XMMHYECKOTO 3arps3HEHMSL.

O©o0o~NO Ol bW
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16. I'pybGoaucnepcHble CUCTEMBbI, WX KJIACCH(HKALMA U HCIIOJIIb30BaHHE B Mpodeccuo-

HAJILHOU JIEATEIIbHOCTH.

LIUH.

17. KocmeTnyeckue reiu.

18. IlpumeHeHue CyCIeH3ui U AIMYJIbCHIA B CTPOUTEIHCTRBE.

19. MuHepaitbl ¥ TOPHBIC TTOPOJIBI KAK OCHOBA JIUTOC(EPHI.

20. PactBopsl BOKpYT Hac. THUIBI pacTBOPOB.

21. Bona kak peareHT u cpefia JUisi XAMUYEeCKOTo Mpoliecca.

22. Xuznsb u nearenpHocTh C. AppeHuyca.

23. BkIlaJ OTEYECTBCHHBIX YUYCHBIX B Pa3BUTHE TEOPUHU IJICKTPOIMTUYECKOUN JHCCOIHA-

24. YcTpaHeHHe )KeCTKOCTH BOJIbI Ha MTPOMBIIUICHHBIX TPEATPUATHIX.

25. CepHast KMCI0Ta — «XJ1€0 XUMUYECKOH TPOMBIIITICHHOCTH.

27. Vicnonp30BaHWE MUHEPATIBHBIX KUCIOT HAa IPEANPUATHAX PA3TMYHOTO IPOQHIIs.
28. Okcupl M COJIM KaK CTPOUTEINIbHBIE MaTepHalIbl.

29. Uctopus rurca.

30. [ToBapeHHasA COIb KaK XUMUYECKOE ChIPhE.

31. MHoOrOIMKM KapOOHAT KaIbLU: B IPUPOJE, B IPOMBIIIUIEHHOCTH, B OBITY.

32. Peakiuu ropeHus Ha MPOU3BOJACTBE U B OBITY.

33. BupTyasbHoe MOJICIMPOBaHUE XUMHUYECKUX TPOIIECCOB.

34. DneKTpoIin3 pacTBOPOB 3JIEKTPOIUTOB.

35. DIEeKTpOoIH3 PaCIUIaBOB AIEKTPOJIUTOB.

36.IIpakTHueckoe NpUMEHEHHE 3JEKTpoju3a: padUHUPOBAHUE, TallbBAaHOIIACTHUKA,

TaJIbBaAHOCTCTHA.

37. UcTopust osryyeHHs U IPOU3BOJCTBA ATFOMUHUS.

38. DIEKTPOINTHYECKOE TTOTyYeHNE U paUHUPOBAHUE MEIH.

39. XKuznp u gesarenbHOCTh . [I9BH.

40.Ponp MeTaJUIOB B MCTOPUHU YEJIOBEUECKOW IMBHIM3AIMU. VICTOpHUS OTE4eCTBEHHOMN

qepHoﬁ MCTAJUTYpPTHH. COBpCMCHHOC MCTAJLUTYPIrUUCCKOC ITPOU3BOACTBO.

41.Uctopusi OTEUECTBEHHOW IIBETHOW MeETaulypruv. Poib MeTalsioB M CIUIAaBOB B

HAaYYHO-TCXHUYCCKOM IIpOTrpecce.

XHUMHHU.

42. Koppo3usi METIIJIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

43. HepTHBIE WK 6J1aropoIHbIE Ta3bI.

44, PoxxmaroIue CoOlu — TajJIOT€HbI.

45. Vctopus MIBEICKOM CIIUYKH.

46. Victopusi BOSHUKHOBEHHS U PAa3BUTHS OPTaHHUECKONW XUMHUH.

47. )Kuznb u nestensHOCTh A. M. Bytnepoga.

48. BuTtanusm u ero Kpax.

49.Ponb OTEYECTBEHHBIX YYEHBIX B CTAHOBJIEHHM M PAa3BUTUM MUPOBOM OpraHWYecKoi

50.CoBpeMeHHbIE MPEACTABICHUS O TEOPUU XUMUYECKOTO CTPOCHUSI.
51.DOKo0sorn4YecKre acleKThl UCMOJIb30BAHUS YTIIEBOJOPOTHOTO CHIPHSI.
52.OKOHOMHYECKHE AaCHEKThl MEXIYHAPOIHOTO COTPYIHHUYECTBA IO HCIOIH30BAHUIO

YIJIEBOAOPOJHOTO CHIPBSI.

53.Mcropust OTKpBITHS U Pa3pabOTKU Ta30BBIX M HEPTSIHBIX MECTOpOXXJIeHHH B Poccuii-

ckoit dexpeparum.

54.XuMust yrieBoJIOpoTHOTO CHIPhs U MOs OyayIias mpodeccusi.

55.Y111eBO1I0pOTHOE TOTIIMBO, €T0 BUBI U Ha3HAUYCHHE.

56.CuHTEeTHYECKUE KayqyKU: UCTOPHUSI, MHOT00Opasne 1 MepCreKTUBBL.
57.Pe3nHOTEXHIMYECKOE TTPON3BOJICTBO U €TO POJIb B HAYYHO-TEXHHUECKOM TIporpecce.
58.CBapouHO€e MPOU3BOJICTBO U POJIb XUMHUH YIIIEBOJAOPOAOB B HEM.

59.Hedts 1 ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOHOTO MEXTYHAPOIHOTO CO-

TPYAHUYECTBA.
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2. TemaTnueckoe NJIaHMPOBaHUE

[Tpu peanuzanyu coxepkaHus 00ME00pa3oBaTEIbHON yIeOHOW MUCIUTUTMHBI <« XUMHUS
B mpenenax ocBoeHust [IIICC3 Ha 0a3e OCHOBHOrO OOIIEr0 OOpa3OBaHUS C IMOJYYCHHUEM
cpeaHero o0Iiero o0pa3oBaHus MaKCUMallbHasl ydeOHas Harpy3Ka 00yJaroIuXxcs COCTaBIISCT:
- o cnermanbHOCTIM CIIO TexHuueckoro npoduis npodeccuoHalibHOro 00pa3oBaHus -
117 wyacoB, u3 HHUX aynuTopHas (0Os3arenbHas) Harpy3ka OOYYaroIIUXCs, BKJIIOYas
npakTU4Yeckue u JadbopatopHele 3aHaATus 117 — 9acos.

TemaTn4yeckuii n1aH 001eo0pazoBaTeIbHON Y4eOHOM TUCHUILIUHBI « XUMUI»
st cnenuanabHocTu 22.02.01 Mertamnyprusi 4epHbIX META/LIOB

Buo yuebnou pabomeoi. YuebHas HarpysKa, 1ac
Ayaumoprle BAHSMUAL g Bonesaumaodeucmeuu c g
5 ipenooasameilem
Cooepoicanue obyuenus S X 3 Hlia n§
B :
P s SN
s |8l 8| 3| §5 g 58
S | E| S| E|fE|aE| S
3 = 2 s 3 3| © 8
= 3 ® @ ™ S0
= N
QoS
BBeaenune 2 - 2 2 - - -
Paznen 1. O01mas u Heopranuveckasi XUuMHus S57 - |57 | 33 12 12
Tewma 1.1. OCHOBHBIE OHSATHS U 3aKOHBI 4 - 4 2 2 - -
Tema 1.2.Ilepuoanueckuii 3axkoH u Ileprnoguueckast -
crucremMa XxumMudeckux snnemeHToB [[.M.Menpaeneesa u 4 4 2 2 - -
CTpPOEHHE aToma
Tewma 1.3. CtpoeHue BemiecTra 4 - 4 4 - - -
Tema 1.4. Boma. PacTBOpBI. DieKTpoIuTHIECKAS 6 - 6 4 2 i i
JIICCOTTHAIINS
Tema 1.5.Knaccuduxanus HeopraHMueCKux 11 1111l s 2 4 i
COCJIMHEHUH U UX CBOMCTBA
Tema 1.6. Xumnueckue peakiiuu 6 - 6 6 - - -
Tema 1.7. MeTajuibl 1 HEMETAILITBI 22 22 | 10 4 8 -
Bneayoumopnasn camocmosamenvhasn paboma
[ToaroroBka BBICTYIUICHUH 110 3aIaHHBIM TEMaM,
JIOKJIa/10B, pedepaToB, 3¢ce, UHAUBUYaTIbHOIO MPOEKTa
C MCIIOJIb30BaHHEM MH(OPMAITMOHHBIX TEXHOJIOTHUH H JIp.
Paspnen I1. Opranunyeckasi Xumus 56 - 56 | 40 6 10 -
Tema 2.1. OCHOBHBIE MIOHATUS OPTAHUYECKON XUMUH U 6 - 6 6 i i i
TEOPHsI CTPOCHHS OPTAHUIECKUX COeTMHEHHUI
Tema 2.2. YrineBonopoas! M X IPUPOIHBIE HCTOUYHUKU 16 - |16 | 12 2 2 -
Tewma 2.3. Kucnopopcoaepkaimimue opraHndecKue 22 "1 oo |14 2 6 i
COEJIMHEHUS
Tema 2.4. Azorconepxaniyge OpraHu4ecKue 14 - 14 | 10 2 2 i
coenuHenus. Ilonmmepsl
Bueayoumopnasa camocmoamenwvnan paboma
[ToaroToBKa BHICTYIUICHHH 110 33JaHHBIM TEMaM,
JOKJIaJI0B, pedepaToB, 3cce, MHANBUIYaTbHOTO MIPOEKTa
C MCMOJIb30BaHNEM MH()OPMAIIMOHHBIX TEXHOJIOTUH U JIp.
Koncynomayuu -
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HTorosoe 3ausitue

2 | [2] [ [ |

Ipomercymounana ammecmayus 6 popme ougpgpepenyuposannozo 3auema

Bcezo 117 |- |17 | 77| 18 | 22| -

XapaKTepHCTI/IKa OCHOBHBIX BU10B yqeﬁﬂoﬁ ACATEIBHOCTA CTYACHTOB

Conepxanue oOy4eHHUs

XapaKTepI/ICTI/ITm OCHORHRIX RUTIOR TIEATETRHOCTH CTYJICHTOB
(Ha ypoBHE YUE€OHBIX JEHCTBHII)

BBenenue

BrInonHeHne XUMHUYECKOTO 3KCIEPUMEHTa B MOJIHOM COOTBETCTBHH C
MpaBHJIaMU OE30MTACHOCTH.

Habmionenue, Qukcanuss W ONuUcaHUE pe3yJIbTaTOB IPOBEIECHHOTO
IKCIIEPUMEHTA.

CobutoieHne MmpaBuil HKOJIOTMYECKH TPaAaMOTHOTO IOBEACHUSI B OKpY-
JKaroleu cpene.

OrneHka BIMSHUS XUMHUYECKOTO 3arpsi3HEHUS OKPYKaIoLIel cpeasl Ha
OpraHv3M 4€JI0BCKa U APYIU€ )KMBBIC OpIraHHU3MBEI.

Cobmoienne mpaBuil 0€30MacHOro OOpalleHUs ¢ TOPIOYUMH U TOK-
CUYHBIMU BEIIECTBaMU, J1a0OPAaTOPHBIM 000PYIOBAHUEM.

[IpoBeneHne caMOCTOATEIHLHOTO TMOMCKA XUMUYECKOW WH(GOpMALUU C
UCIIOJIb30BAHUEM  PA3JIMYHBIX  HUCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
U3JlaHUl, KOMIIBIOTEpHBIX ©0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonp3oBaHne KOMMBIOTEPHBIX TEXHOJOTUM it 00paboTKH |
nepesayd XUMUYECKON MH(POPMAIIUU U €€ MPEICTABICHUS B Pa3IMYHBIX
dhopmax.

OO0bsicHEHHEe XUMUYECKHUX SIBJICHUN, TPOUCXOAIINX B IPUPOJIE, OBITY U
Ha IPOU3BOJICTBE.

Kputnueckast oOIeHKa OCTOBEPHOCTH XUMHUYECKOW uH(pOpMalumy,
ITOCTYIAIOIIEW U3 PA3HBIX HCTOYHHUKOB.

Pazgesa 1. O0masi m HeopranmyecKkass XMMHsA

Tema 1.1. OcHOBHBIE
MOHATHSA U 3aKOHBI

YMeHue pgaBaTh OIpEAETIeHHE U ONEPUPOBaTh CIEAYIOIIUMU XHU-
MUYECKUMH MOHATHAMM: BEIIECTBO, XHMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEIbHBbIE aTOMHAs M MOJIEKYJsSIpHAsh MacChl, HOH,
QJUIOTPONMSI, M30TOINBI, BAJIEHTHOCTb, CTENEHb OKHUCIEHUS, MOJIb,
MOJISIpHAsl Macca, MOJISIpHBIA 00beM ra3000pa3HbIX BEUIECTB, BEILECTBA
MOJIEKYJISIDHOTO ¥ HEMOJIEKYJIIpHOro crpoeHus. dopmynupoBaHue
3aKOHOB COXPAHEHMs MACChl BEILIECTB U ITOCTOSHCTBA COCTAaBa BEIIECTB.
VYcTaHOBKa NPUYMHHO-CIEJCTBEHHON CBSI3U MEX]y COAECPKAHUEM ITHUX
3aKOHOB M HAIMCAaHWEM XUMUYECKUX (POPMYI U ypaBHEHUH.

VYcTaHOBKa 3aBUCHUMOCTM MEXKIY Ka4eCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOLIECCOB.

Pemienue pacueTHbIX 3aa4 10 XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM

Tema
1.2.11epuoanyeckuii
3aKkoH U Ilepnoanueckasn
CHCTEMA XUMMYECKHUX
3JIEMEHTOB
JA.N.MennesneeBa u
CTPOEHHE aTOMa

VYcTaHOBKa HBOIFOIMOHHON CYHTHOCTH MEHJEIIEEBCKON M COBPEMEHHOMU
dopmynupoBok nepuoandeckoro 3akoHa J[. M. Menpaeneesa.
OObsicHeHHEe  (PU3UYECKOTO0 CMbICIa CHUMBOJIUKH HEPUOAMYECKOM
TaOMMIBl XUMUYEeCKUX d3aemMeHToB J[. M. MenneneeBa (HOMEpOB dje-
MEHTa, IePUO/a, TPYIIbI) U YCTAHOBKA IPUYMHHO-CJIEICTBEHHOMN CBSA3M
MEXy CTPOCHMEM aToMa U 3aKOHOMEPHOCTSIMHU H3MEHEHHUS CBOMICTB
AJIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB B EPHOaX U TPYIIax.
XapakTepuCTUKa 3JEMEHTOB MaJlbIX M OONBIIMX MEPHOAOB IO HX
nostoxkeHuto B [lepnognueckoit cucreme JI. . Menneneesa.
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VYcTraHOBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX BELIECTB OT CTPOEHUS
aToOMOB 06pa3y10m1/1x X XUMHUYCCKHUX JJICMCHTOB.

[TpoBeneHue caMOCTOATENBHOIO IMOMCKA XMMHMYECKOM HMH(OpManuu c
HUCIIO0JIBb30BaHUECM Pa3JIMYHBIX HCTOYHHUKOB (Haquo-nonyJIstme
U3JaHUH, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB MHTepHera).
Hcnonp30BaHWe KOMIBIOTEPHBIX TEXHOJIOTUH IS OOpabOTKH W
nepeaays XUMU4eCKOi MHPOpPMalu U ee MPeICTaBICHUS B pa3JIMUHbIX
dbopmax.

Kputnueckass olLeHKa JOCTOBEPHOCTH XHMMHYECKOH uHpopmauuy,
IIOCTYIAIOIIEH U3 PA3HBIX HCTOYHUKOB.

Tema 1.3. CTpoenne
BelllecTBa

XuMUYecKasi CBSI3b, AJIEKTPOOTPUIATEIBHOCTb, BaJE€HTHOCTb, CTEICHb
OKHUCJICHUS. XapaKTEePUCTUKA BAXXHEHIIIMX TUIIOB XMMUYECKUX CBI3EH U
OTHOCHUTEJIBHOCTH 3TOM TUIOJIOrHH. OObsICHEHHE 3aBUCHMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOCHUSI KPUCTALIMYECKUX PEIIETOK.
[TpoBeneHNE CaMOCTOSATEIBLHOTO MOMCKA XUMHUYECKON HH(GOPMAIUH C
WCIIOJIb30BAHUEM  PA3JUYHBIX ~ HCTOYHMKOB  (HAYYHO-TIOMYJISPHBIX
W3/IaHUK, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB HMHTepHera).
Hcnonb3oBaHne KOMITBIOTEPHBIX TEXHOJOTHM JUIi OOpabOTKH U
nepeaadyd XUMHIEeCKOr HH(OPMAITUU U €€ TIPEICTABIICHUS B Pa3IUYHBIX
dhopmax.

Kputnueckass olleHKa JIOCTOBEPHOCTH XHUMHYECKOH HWH(MOpMaIH,
ITOCTYIAIOIIEW U3 PA3HBIX HCTOYHHUKOB.

Tema 1.4. Bona. PacTBopbl.
DJIeKTpPoMTHYeCKasI
JMCCOLMALUA

PacTBOpBI,  DJIEKTPOJUT MU HEDJIEKTPOIUT,  DJIEKTPOJIUTHYECKAs
muccounanus.  DopMynMpoBKa  OCHOBHBIX — IOJIOKEHMH  TEOpPUHU
IIEKTPOJINTUYECKON JUCCOLUALNH.

BbinonHeHNne XUMHUYECKOr0 3KCIEPUMEHTa B IMOJIHOM COOTBETCTBHH C
paBUIaMy OE€30IIaCHOCTH.

HaGnronenne, ¢Qukcanus u onmcaHue pe3yiabTaTOB IPOBEICHHOTO
DKCIEPUMEHTA.

[IpoBeneHne caMOCTOATEIBHOTO MOMCKA XMMHUYECKOW HH(pOpMaluu C
UCTOJIb30BAaHUEM  pa3IMYHBIX  HMCTOYHHKOB  (HAYYHO-TIOMYJISIPHBIX
W3/IaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHrepHera).
Hcnonb30oBaHue KOMITBIOTEPHBIX TEXHOJOTMHA i  00paboTKH U
nepesayl XUMUYECKON MH(POpMAIUU U €€ MPEAICTABICHUS B Pa3IMYHBIX
dbopmax.

VYcraHOBKa 3aBHCHUMOCTH MEXAY KAad4eCTBEHHOM M KOJIMYECTBEHHOM
CTOPOHAMM XMMUYECKHX 0OBEKTOB U MPOIIECCOB.

Pemenne pacueTHbIX 3a7a4 IO XUMUYECKUM (OpPMYJIaM U YpPaBHEHUSIM.

OOBsicHEHHE XMMUUYECKUX SBJICHUN, MPOUCXOAIIMX B IPUPOJE, OBITY U
Ha MPOU3BOJICTBE.

Omnpenenenne BO3MOXKHOCTEN IPOTEKAHUS XMMUYECKUX TIPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX.

CobmtofieHne MpaBUIl KOJIOTHYECKH TPAMOTHOTO IMOBEJEHHS B OKpY-
KarolIen cpene.

OneHka BIMSHUSA XUMHUYECKOIO 3arps3HEHUs OKPYKAIOLIEH cpelpl Ha
OpraHHU3M 4YeJIOBEeKa U IPYT'He KUBbIE OPraHU3MBbI.

CobmtofeHne mpaBuil 0€30MacHOr0 OOpalleHHsl ¢ TOPIOYUMH M TOK-
CUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHUEM.

[ToaroToBka pacTBOPOB 3aJaHHON KOHIIEHTpalMU B OBITY M Ha IPO-
U3BO/ICTBE.

Kputnyeckass oleHKa JOCTOBEPHOCTH XMMHYECKOH uHopmanuy,
ITOCTYIAIOMIEN U3 Pa3HBIX HCTOYHHUKOB.
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Tema 1.5.
Kaacenpurxanus
HEOPraHu4ecKux
CoeIMHEeHUH M uX
CBOMCTBA

XapakTepucThKa B CBETE 3TOW TEOPHUU CBOMCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCAUHCHUN.

Hcnonp3oBanne B yueOHONM W TPOQPECCHOHAIBHOW JIEATEIbHOCTH
XUMUYECKUX TEPMUHOB U CUMBOJIUKH.

HaszBanue n3y4eHHBIX BEIIECTB MO TPUBUAIBHOM WM MEXIYHAPOIHOU
HOMEHKJIATYpEe M OTPAXKEHUE COCTaBa ATUX COCIUHEHUU C TMOMOILBIO
XUMUYECKHUX (HOPMYII.

OTpakeHHe XUMHUYECKUX IPOIECCOB C IMOMOIIBIO YPaBHEHUM XHUMU-
YECKHUX PEAKIIH.

BrlnonHeHe XMMUYECKOTO AKCIIEPUMEHTA B MOJHOM COOTBETCTBUU C
MpaBUIaMu O€30MaCHOCTH.

HaGmonenue, Qukcamuss W ONHUCAaHUE PE3yJIbTaTOB IPOBEICHHOTO
AKCIIEPUMEHTA.

[TpoBeneHNE CaMOCTOSATEIHHOTO MOMCKA XUMHUYECKOW WH(POpMAIUU C
WCIIOJIb30BAHUEM  PA3JIMYHBIX  HMCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX
W37aHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa).
Hcrnonp30BaHMEe KOMIIBIOTEPHBIX TEXHOJOTUM i1 OOpaboTKH |
nepeaauyd XUMHIEeCKOM HH(GOPMAIUU U €€ TIPEJICTABIICHUS B Pa3JIMYHBIX
dhopmax.

OO0bsicHEHHEe XUMUYECKHUX SIBJICHUN, IPOUCXOIAIINX B IPUPOJIE, OBITY U
Ha IIPOU3BOJICTBE.

Onpenenenre BO3MOXHOCTEN MPOTEKaHNSI XMMUYECKUX TTPEBPAIICHUHN B
Pa3IUYHBIX YCIOBUSAX.

CobuntoieHne MpaBuil HKOJIOTMYECKH TPAMOTHOTO IMOBEACHUS B OKpY-
JKarolei cpene.

OueHKa BIMSHHUS XUMHUYECKOTO 3arps3HEHUs OKpYKaroUlell cpeabl Ha
OpraHW3M YeJIOBEKA U JPYTHUE )KUBBIC OPTaHU3MBI.

CoOmroienre mpaBuil 0€301IaCHOTO OOpaIleHHUs] C TOPIOYMMH M TOK-
CHYHBIMH BEIIECTBAMHU, JIJAOOPATOPHBIM 00OPYIOBAHUEM.

Kputnueckast oleHKa OCTOBEPHOCTH XHUMHYECKOW uWH(pOpMaIumy,
ITOCTYIAIOIIEN U3 Pa3HBIX HCTOYHHUKOB.

Tema 1.6. Xumuueckue
peakuumn

OxucnuTenb W BOCCTAaHOBUTENb, OKHCIEHHE M BOCCTaHOBIICHUE,
TerIoBol 3((}eKT peakiuu, CKOPOCTh XMMUYECKOH peakluu, KaTajlius,
XUMHYECKOE paBHOBECHE.

OTpakeHne XMMHUYECKHX MPOLIECCOB C IMOMOIIbIO YpaBHEHHUH XHMH-
YECKUX PEAKLIUM.

OObsicHEeHHE CYHIHOCTHM XHMMHYecKux mnpoueccoB. Kiaccudpukanus
XMMUYECKUX pPEaKUuil MO pPa3IUYHbIM IPHU3HAKAM: YUCIY U COCTaBy
MPOJIYKTOB M PEAareHToOB, TeryioBoMy 3(deKTy, HampapiieHuio, (dase,
HAJIMYMIO KaTau3aTopa, U3MEHEHHUIO CTENEeHEH OKHCIECHUS 3JIEMEHTOB,
00pa3yromux BemecTBa.

Knaccugukaius BelecTB U NMPOLECCOB C TOYKU 3PEHUS OKUCICHUS-
BoccTaHoBJeHMs. (CocTaBlieHHE YpaBHEHHH peakiuil ¢ [OMOILbIO
METO/1a AJIEKTPOHHOI0 OajaHca.

OObsicHEHHE 3aBUCUMOCTH CKOPOCTHM XMUMHYECKOW pEeakluu U I0JI0-
KEHHUS XMMUYECKOTO PaBHOBECHUS OT PA3IMUHBIX (PAaKTOPOB.
BeImonHeHe XUMHYECKOTO HKCIEPUMEHTa B MOJHOM COOTBETCTBUU C
npaBUIaMy 0€30MaCHOCTH.

Habmionenue, Qukcanuss U ONucaHuE pe3yJbTaToB IPOBEIECHHOTO
IKCIEPUMEHTA.

[IpoBeneHne caMOCTOSATEIBHOTO MOMCKAa XMMHUYECKOW WH(pOpMalUu C
UCMOJIb30BAHUEM  pA3JIMYHBIX  HMCTOYHUKOB  (HAYYHO-TIONYJISIPHBIX
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W3/IaHWK, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonp30BaHWe KOMIBIOTEPHBIX TEXHOJIOTUH JUIs 00palboOTKH W
nepesayl XUMUYECKON MH(POPMAIIUU U €€ MPEICTABICHUS B Pa3INYHBIX
dbopmax.

OO0bsicHEHHEe XUMUYECKHX SIBICHUHN, IPOUCXOSIINX B IPUPOJIE, OBITY U
Ha MPOU3BOJICTBE.

Omnpenenenre BO3MOXKHOCTEH MPOTEKaHUsI XUMHUUECKUX MPEBpaIIeHU B
Pa3IMYHBIX YCIIOBUAX.

CobutoieHne MpaBuil HKOJIOTMYECKH TPaAaMOTHOTO IOBEACHUS B OKpY-
JKaroleu cpene.

OneHka BIMSHUS XUMHUYECKOTO 3arps3HEHUs OKpY’Kalollel cpenbl Ha
OpraHv3M 4€JI0BCKa U APYI'U€ )KMBLIC OPIraHHU3MBEI.

Cobutoienne mpaBuil 0€30MacHOro OOpalleHus ¢ TOPIOYUMH U TOK-
CUYHBIMU BEIIECTBAMU, JIAOOPATOPHBIM 000PYIOBAHHUEM.

Kputnueckast oleHkKa JOCTOBEPHOCTH XUMHUYECKOW uH(poOpMaluuy,
IIOCTYIAIOIIEW U3 PA3HBIX HCTOYHHUKOB.

Tema 1.7. MeTaaabl 1
HeMeTaJJIbI

XapakTepucTuka COCTaBa, CTPOEHHUs, CBOWCTB, MOJYYEHHS U IpUME-
HEHUSI BaXXHEWUIIMX META/UIOB U MX COCIMHEHHH. XapaKTepHCTUKa
COCTaBa, CTPOEHUS, CBOMCTB, MOJYyYEHHUS W NPUMEHEHHUS BAKHEUILINX
nemetawioB (VIII A, VI A, VA rpymm, a Takxke azora u (ocdopa,
yriaepojaa v KpeMHUS, BOJOPO/Ia) U UX COCTUHEHHIA.

Hcnonp3oBanne B y4eOHOH H TPOPECCHOHATBHON EATEIHHOCTH
XUMHUYECKUX TEPMUHOB U CHMBOJIUKHU.

Has3Banue n3y4eHHBIX BEIIECTB MO TPUBUAIBHOW WM MEXIYHAPOIHOU
HOMEHKJIATypEe M OTPAXKEHUE COCTaBa 3TUX COCJUHEHUU C IMOMOILBIO
XUMUYECKHUX (HOPMYJI.

OTpaxeHMe XUMUYECKHUX IPOIECCOB C IMOMONIbI0 YPAaBHEHUM XHUMU-
YECKUX PEAKLIHIA.

Knaccudukanus BelecTB U MPOLECCOB C TOYKU 3PEHUS OKHCICHUS-
BoccTaHOBJIeHUsI. COCTaBJICHHE YpaBHEHUM pEaKIUid C TOMOIIBIO
METO/a AJIEKTPOHHOI0 OajaHca.

BbinonHeHne XUMHUYECKOr0 3KCHEPUMEHTa B IMOJIHOM COOTBETCTBHH C
npaBUJIaMU OE30MTACHOCTH.

Habmronenue, ¢ukcanuss U ONHMCaHUE pPE3yIbTaTOB IPOBEIEHHOTO
DKCIEPUMEHTA.

[IpoBeneHNEe CcaMOCTOSATEIHHOTO TMOMCKA XUMUYECKOW WH(GOpMAIUU C
HCIIOJIb30BAaHUEM  Pa3JIMYHbIX HCTOYHHUKOB  (HAyYHO-TIOMYJSPHBIX
U3JIaHUl, KOMIIBIOTEpHBIX ©0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonp30BaHWe KOMIBIOTEPHBIX TEXHOJOTUH Ui 00paboTKH U
nepesayd XUMUYECKO MH(POPMAIIUU U €€ TIPEICTABICHUS B Pa3IMYHBIX
dbopmax.

VYcraHOBKa 3aBUCHMOCTH MEXAY KAue€CTBEHHOW W KOJMYECTBEHHOM
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MTPOLIECCOB.

Perenne pacueTHBIX 3a7a4 IO XUMHUYECKUM (pOpMyIaM U ypaBHEHHSIM.

OO0BsicHeHHE XUMHYECKHUX SIBIICHUH, MPOUCXOAIINX B PUPOJIE, OBITY H
Ha IPOU3BOJCTBE.

Ornpenenenne BO3MOKHOCTEN MPOTEKAHNUSI XUMUYECKUX MPEBPALICHUN B
Pa3IMYHBIX YCIOBUSAX.

CobutosieHne MpaBuil HKOJIOTMYECKH TPAaMOTHOTO IMOBEACHUSI B OKpY-
JKaroleu cpese.

OneHka BIMSHUS XUMHUYECKOIO 3arps3HEHUs OKpY’Kalollell cpeaspl Ha
OpraHU3M YeJIOBEKA U JPYTrUe )KMBbIE OPraHU3MBI.
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CoOmronenre mpaBuil 0€301aCHOTO OOpaIIeHusl C TOPIOYMMH M TOK-
CUYHBIMU BEIIECTBAMU, JTA0OPATOPHBIM 000PYIOBAHHUEM.

Kputnueckast oleHkKa OCTOBEPHOCTHM XUMHUYECKOW uH(popManuuy,
IIOCTYIAIOIIEW U3 PA3HBIX HCTOYHUKOB.

Paznen 2. Oprannyeckasi XuMusi

Tema 2.1. OcHOBHBIE
MOHATHSA
OPraHMYecKoil XuMUHU
U TeOPHUsi CTPOEHHsI
OPraHMYecKux
coeIuHEeHu

@OopMyJIUPOBKAa OCHOBHBIX IOJOXEHUA TEOPUM XUMHYECKOIO CTPOEHHUS
OpPraHWYEeCKUX COCIMHEHHI M XapaKTepUCTHKAa B CBETE€ 3TOM TEOpUHu
CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUU. YTIIEPOIHBIN
CKeJIeT, (PYHKIMOHAaJbHAs TPYIa, W30MEpHs, TOMOJOTHUS. YCTaHOBKA
MPU3HAKOB OOIIEr0 W pa3JIMYHOTO B THUIOJOTHMM peakuu AJis
HEOPraHWYeCKOW U OPraHUYECKON XHUMUH.

Kputndeckass oIeHKa JJOCTOBEPHOCTH XHMHUYECKOH  HWHQOpMAIH,
MIOCTYIAIOIIEH U3 Pa3HbIX HCTOYHHUKOB.

Tema 2.2.
YriaeBoaopoabl U UX
NMPUPOJAHBIE
HCTOYHHKH

XapakTepuCcTUKa COCTaBa, CTPOCHMS], CBOMCTB, IOJIYYEHUs U IIPUMEHEHUs
Ba)XHEHIIMX KJIACCOB YIJIEBOAOPOIOB (aJIKaHOB, LIMKJIOATIKA- HOB, AJIKCHOB,
QJIKUHOB, ape€HOB) M HX HauOojee 3HAYMMBIX B HAPOJIHOXO3AHCTBEHHOM
IUIaHE IIPEICTaBUTEINICH.

Hcnonp3oBanne B y4eOHOM U  NPOPECCHOHAIBHON  JI€ATEIbHOCTH
XUMHUYECKUX TEPMUHOB M CUMBOJIMKHU.

Has3Banue u3y4yeHHBIX BEUIECTB IO TPHUBUAIBHOW WIIM MEXIYHAPOIHOMN
HOMEHKJIATYpE M OTPaXKEHHE COCTaBa JTUX COCIUHEHUH C IOMOUIBIO
XUMUYECKHUX (hOPMYI.

OTpakeHne XMMUYECKUX IPOLECCOB C MOMOILBIO YPABHEHUN XUMUUYECKUX
peaKIum.

BbInonHeHNe XMMHMYECKOTO HKCIEPHMMEHTAa B IIOJIHOM COOTBETCTBUHU C
IIpaBHJIaMU OE30ITACHOCTH.

HaGnronenue, ¢ukcanuss M ONUCAaHHE PeE3yJbTaTOB IPOBEIACHHOIO
JKCIIEPUMEHTA.

[TpoBeneHue CcaMOCTOSTENBHOIO IOMCKAa XUMHUUYECKOM HHMopManmuu c
MCIIOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB (HayYHO-TIOMYJISPHBIX U3/1aHUH,
KOMIIBIOTEPHBIX ©0a3 JaHHBIX, pecypcoB MHTepHera). cnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJOTHH JUisi 00paboTKM W mepefadyd XUMHYECKOM
uHGOPMALIUHY U €€ TIPEICTAaBICHUs B Pa3IMUHBIX (popmax.

VYcraHOBKa 3aBUCHMOCTHM MEXJIYy KadeCTBEHHOM M KOJIMYECTBEHHOU
CTOPOHAMM XMMHUYECKHX 0OBEKTOB U MPOILIECCOB.

Pemenne pacueTHbIX 3a7a4 IO XUMHUYECKUM (DOpMYyiiaM U ypaBHEHUSIM.
OOBsicHEHNE XMMUYECKHX SBJICHUH, MPOUCXOAIUX B IPUPOJIE, OBITY U HA
IIPOU3BOJICTBE.

OnpeneneHre BO3MOXKHOCTEM NMPOTEKAHHWS XMMHMUYECKHUX IPEBpAIlEHUN B
Pa3INYHBIX yCIOBUSAX.

CoOmtofieHne TMpaBHJI SKOJIOTHYECKM T'PAaMOTHOTO TIOBEACHUS B OKpY-
JKarouie cpene.

OueHka BIMAHMS XHMHUYECKOTO 3arpsA3HEHMS OKpYXKarolleW cpensl Ha
OpraHW3M 4Y€eJI0BEKA U JPYIUe )KUBbIE OPTaHU3MBI.

Cobmtonenne mpaBwil 0€30MAaCHOTO OOpAIIeHUs] C TOPIOYMMHU M TOK-
CUYHBIMU BEIIECTBAMU, JIA0OPATOPHBIM 000PYAOBAHUEM.

Kputnueckas oOlEHKAa JIOCTOBEPHOCTH XUMHUYECKOW  HMH(OpMaLUH,
ITOCTYIAIOIIEN U3 Pa3HBIX HCTOYHHUKOB.

Tema 2.3.
Kucaopoacoaepaxamm
€ OpraHuvecKune
COCAUHCHUA

XapakTepHuCcTUKa COCTaBa, CTPOEHMSI, CBOWCTB, MOJIyYE€HUsI U MPUMEHEHUS
BAKHEUIINX MPEACTABUTENIEH APYTUX KJIACCOB OPraHUYECKHUX COEAUHEHUM:
METaHOJla M 93TaHOJA, CIOXHBIX 3(GHUPOB, KHUPOB, MbUI, AaJbJAETHIOB
(bopManmpaernioB M aneTagblerhia), KeTOHOB (areToHa), KapOOHOBBIX
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KUCIOT (YKCYCHOM KHUCIOTBI, JJSi €CT€CTBEHHO-HAYYHOro Mpoduis
NPEJCTaBUTENICH JPYTrUX KJIACCOB KHUCIOT), MOHOCAaXapuaoB (TIIOKO3bI),
JcaxapuioB (caxapo3sbl), MOJUcaxapuI0B (Kpaxmaiia v IeJUTFOI03HI).
Hcnonb3oBanne B y4eOHOH W  Mpo(ecCHOHANBHONH  JEeSATEIHHOCTH
XUMHUYECKHX TEPMUHOB U CUMBOJIHKHU.

Has3Banue u3y4yeHHBIX BEUIECTB 110 TPUBUAIBHOW WJIIM MEXIYHAPOIHOMN
HOMEHKJIATYpEe M OTPAXEHHE COCTaBa JTHUX COCAUHEHUH C TOMOUIBIO
XUMUYCCKUX (HOPMYII.

OTpakeHue XUMUYECKHX MPOIECCOB C MOMOILBIO YPAaBHEHUN XUMUUYECKUX
peaKIum.

BhimonHeHne XMMHYECKOTO HKCIEPUMEHTa B IIOJHOM COOTBETCTBHH C
MpaBUJIaMU OE30MTACHOCTH.

Habmionenue, ¢Quxcanuss u omnumcaHue pe3ylbTaTOB IPOBEIEHHOTO
IKCIIEPUMEHTA.

[IpoBeneHne CcaMOCTOSTENILHOTO IOMCKAa XUMHUYECKON uHpopmanuu c
MCIIOJIb30BAaHUEM PA3JIUYHBIX UCTOUYHUKOB (HAy4YHO-TONMYJSPHBIX U3/1aHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa). lcmonb3oBaHue
KOMITBIOTEPHBIX TEXHOJOTHHA sl 00paboTKM W Tepenadyd XUMHUYECKOH
MH(pOpMAIIMU U ee IPEICTABIICHUS B PA3JIMUHbBIX (popMax.

YcTaHOBKa 3aBHCHUMOCTH MEXJY KadeCTBEHHOW U KOJUYECTBEHHOM
CTOPOHAMHU XUMHUYECKHUX OOBEKTOB U ITPOLIECCOB.

Pemmennie pacueTHbIX 3a7a4 IO XUMHUYECKUM (POpMYyJIaM U ypaBHEHHSIM.
OO0ObsicHEHHE XUMMUYECKUX SBJICHUH, IPOUCXOIAIINX B IPUPOAE, OBITY U Ha
MIPOU3BO/JICTBE.

OmnpeneneHre BO3MOXKHOCTEM MPOTEKAHHWS XMMMUYECKUX IpEBpallleHUNd B
Pa3IMYHBIX YCIOBHSIX.

CobmroeHne TMpaBWl SKOJIOTUYECKH TPAMOTHOTO TIOBEICHUS B OKpY-
JKaroleu cpese.

OueHka BIMAHMUS XHMHUYECKOTO 3arps3HEHHS] OKpYXarolleW cpeibpl Ha
OpraHM3M 4Y€JIOBEKA U IPYTHE KUBbIE OPraHU3MBI.

CobuntoieHne mnpaBuil 0€30MacHOr0 oOpallleHusi € TOPIOYMMHM U TOK-
CHUYHBIMHU BEILIECTBAMH, JJAOOPATOPHBIM 00OPYOBAHUEM.

Kputnueckass oneHka JOCTOBEPHOCTH XMMMUYECKOH  HMH(pOpMaIuH,
NOCTYNAKIIEH U3 pa3HbIX HCTOYHHUKOB.

Tema 2.4.
A3oTcoaepxkamme
OpraHuveckKue
COCJUHECHHSI.
IHonumepsi

XapakTepHuCcTUKa COCTaBa, CTPOCHMSI, CBOWCTB, MOJIyYE€HUS U NPUMEHEHUS
BXHEHIINX MPEICTaBUTENIEH IPYTUX KJIACCOB OPraHMUYECKUX COECIUHEHUI:
aHWJINnHa, aMHWHOKMHCIIOT, 66J’IKOB, HCKYCCTBCHHBIX MW CHHTCTHYCCKHUX
BOJIOKOH, KaydyKoB, IulactMacc. Mcronp3oBanue B y4eOHOH W
HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH XUMHWYCCKUX TCPMHUHOB U CUMBOJIMKH.
Ha3BaHue W3ydeHHBIX BELIECTB IO TPHUBHAJIBHOM WJIM MEXKIYyHApOJHON
HOMEHKJIAType M OTpPaXEHHE COCTaBa 3TUX COEIUMHEHUH C MOMOUIbIO
XUMHUYECKHX (POPMYIL.

OTpa)KeHI/IC XUMHUYCCKUX MPONECCOB C IMOMOIIBIO ypaBHeHI/H\/JI XUMHWYCCKUX
peaKIuu.

BrimosHeHNE XUMHYECKOTO OKCIICPUMCHTA B IIOJHOM COOTBETCTBUU C
npaBuUiIaMu 6€30MaCHOCTH.

Habmionenue, ¢Quxcanuss u omnucaHue pe3yabTaTOB IPOBEIECHHOTO
AKCIIEPUMEHTA.

[IpoBeneHne CcaMOCTOSITENILHOTO IOMCKAa XUMHYECKOW HH(QOpMAIUKU C
UCIOJIb30BAHUEM PA3JIIMYHBIX HCTOUHUKOB (HAYUYHO-TIOMYJISPHBIX M3JaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHtepHera). lcnonb3oBaHue
KOMITBIOTEPHBIX TEXHOJOIMH sl 00pabOTKM M Tepegadyd XUMHYECKOH
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nH(pOpMaIUY U ee IPEICTaBICHUS B Pa3IMYHBIX (popMax.

YcraHoBKa 3aBUCUMOCTH MEXKJY KayeCTBEHHOM M KOJMYECTBEHHOU
CTOPOHAMHU XUMHUYECKUX OOBEKTOB U MPOIIECCOB.

Pemmenre pacueTHBIX 3a7a4 IO XUMHUYECKUM (DOpPMYyIIaM U ypaBHCHHSIM.
OO0bsicHEHHEe XUMUYECKHX SBJICHUH, TPOUCXOASIINX B IPUPOE, OBITY U Ha
IIPOU3BO/JICTBE.

Omnpenenenre BO3MOXXHOCTEH MPOTEKaHUS XUMHUYECKUX IMpEBpallleHuid B
Pa3IUYHBIX YCIOBUSAX.

CobutoieHne MpaBUl 3KOJOTHYECKH TIPAMOTHOIO TOBEACHUS B OKpPY-
JKaroleu cpene.

OueHka BIMSAHHUS XUMHUYECKOTO 3arpsi3HEHHUS OKpYXKaloulel cpeasl Ha
OpraHu3M YeJIOBEKA U JPYTHUE )KUBBIC OPraHU3MBI.

CobumtoieHne mpaBuil 0e30MacHOro oOpallleHuss C TOPIYHMH MU TOK-
CHYHBIMU BEIIECTBAMH, JIAOOPATOPHBIM 000PYIOBAHUEM.

Kputnueckass oneHka JOCTOBEpPHOCTH XHMHUYECKOH  HH(pOpMaIuH,
IIOCTYIAIOIIEH U3 PA3HBIX HCTOYHUKOB.

3. YueOHo-MeTOANYECKOE H MATEPHAJbHO-TeXHHYeCKoe ofecrevyeHne NporpaMmMsl
o0meodpa3zoBaTe/ibHOH YU4eOHOM JMCIHUIIJIUHbI

OcBoeHue mporpaMMmbl 00II€00pa30BATEIBHON y4€OHON AUCHUIUIMHBI  «XHUMHUSI»
npenmnonaraet Hanuuue B OIIK, peanusyroiem o6pa3oBaTenbHy0 MporpaMmy CpeiHero o0Iero
obpazoBanuss B mpenenax ocoeHuss OINOIT CITO (IMIICC3) na 6a3e OCHOBHOTO OOIIEro
o0Opa3oBaHus, y4eOHOr0 KaOMHETa XUMHH.

B xabunere npucyTcTByeT:

- KOMILUIEKT MeOeJn IS PEernoaaBaTes,
- KOMIUICKT MeOemH JIJIs 00yJaronmxcs Ha 25 MmoCcaJI09HBIX MECT,

- HOCKa ayaAuTOpHas,

- CTeH1bl HH(GOPMAIIMOHHBIE:
«IIepnonnueckas cucrema simementoB /.M. Menneneesay,
«Tabnuia pacTBOPUMOCTH COJIEH, KUCIIOT U OCHOBAHUH B BOJIE U CPeJla PACTBOPay,
«[IpaBuna TexHuKU O6€30MacHOCTU IpU paboTe B KaOUHETE XUMHUMN,
«KadecTBeHHBIE peaKIIUu Ha KaTUOHBI, AHUOHBI U OPTaHUYECKHE BEIIECTBAY,
«Du3nvecKre BETUYNHBI BBIPAKEHUS MOPLIMI BEIIECTBY,
«KomuecTBEeHHbIE BEJIMYMHEI B XHMUH ),

- yueOHble TaOIHIIbL:

«Monb-eJMHNIIAa KOJINYECTBA BELECTBAY,

«Coctapnenue (GopMyJ 10 BaICHTHOCTH,

«['eneTnueckas CBsA3b KJIACCOB HEOPTaHUYECKUX BEILIECTBY,

«Coctapnenue GopMys coseiy,

«XVMMHYECKHE 3HAKU U aTOMHBIE MacChl BAKHEHIIIMX 3JIEMEHTOB,
- IOPTPETHI YYEHBIX XUMHUKOB,

- HarJIsAHbIE TTOCOOMS:

«Moaenu KPpUCTAIINYCCKUX PCUICTOK rpa(bHTa, MEIu, JUOKCHUa yriIepoaan,
((MOI[GJ'II/I ATOMOB IJId COCTABJICHUA MOJICKYJI OPTaHUYCCKUX BEIICCTBY,
- komuekuun «IlmacTmacceny, «MI/IHepaJ'ILI U TOPHBIC ITOPOABI» 1,2 qacTu,
TEXHUYCCKUMHU CPEACTBAMU:

- KOMIIBIOTEDP,
- MYJIbTUMEINA-TIPOEKTOP,
- DKpaH HACTECHHBIN.

[IporpamMmmHOe obecriedeHue:
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- Microsoft Windows 7 (mumen3uss Ne61046615, aBTOpM30OBaHHBIM HOMEp IUIEH3MATA
91049631ZZE1410)

- Microsoft Office 2003 (nuuensuss Ned41764220, aBTOpPH30BAaHHBIH HOMEp JIMICH3HATA
61748179ZZE0902)

- PN KL 4851RATFQ Kaspersky WorkSpace Security Russian Edition. 250-499 User 1 year
Educational Renewal License (JTutiensuonnoe cornamenue Ne JJOA300419/1-1/175)

B OuGmuoteunslii QoHA BXOAAT y4eOHUKH, YUEOHO-METOAWYECKHA KOMILIEKC
mucuuruabl  (YMKJI), oOecneuynBaromue OCBOCHHE YYSOHOW AUCIUIUIMHBI  «XUMUSY,
PEKOMEHJIOBAaHHBIC  WJIM  JIONYIIEHHBIC IS WCIONB30BaHWS B  MPO(ECCHOHATBHBIX
00pa30BaTEeNLHBIX OPraHMU3AlUAX, PEATU3YIOIIUX O00pa30BATENBHYIO IPOTPaMMy CpPEIHETrO
obmiero obpazosanus B npenenax ocsoerust OIIOIT CITO (ITTICC3) na 6a3e 0CHOBHOTO 00IIIEro
o0OpazoBaHwUs.

Bubnnoreunsrit goHD MOMKET OBITH HJOIOJHEH XHMHUYECKON DHIMKIONIEIUEH,
CIPaBOYHUKAMHU, KHUTAMH JIJISl YTCHUS 110 XUMUH.

B 1mporiecce ocBoeHUMS ~IIporpaMMBI  00IIE0OPA30BATEIBHOM  yUeOHO
JTUCITUTINHBL «XUMUS» CTYIEHTHI WMEIOT BO3MOYKHOCTH JOCTyHa K 3JIEKTPOHHBIM
y4eOHBIM MaTepHaJiaM II0 XHUMHUHU, HUMEIOIIHUMCS B CBOOOJHOM [IOCTYyIIE B CETH
NHuTepHeT (3/IEKTPOHHBIM KHUTAM, ITPAKTUKYMAaM, TeCTaM H JIp.).

4. UndopmanuonHoe odecrieyeHue 00ydeHust
Jluteparypa 1Jifl CTY1€HTOB

1. Tabpuensu O.C, OctpoymoB MWM.I. Xumus pans npocdeccuit u crenuanbHOCTEH
TEXHUYECKOT0  mpodwiis: y4eOHHMK IS CTYACHTOB  YYPSXKICHUW  CPEIHETO
npodeccuonansuoro odpazosanus / O.C.I'abpuensn, U.I'.OctpoymoB.- 5 usn., crep. —
M.: U3narenbckuii ieHTp «Akanemusin, 2017.- 272 c.

ISBN — 5-4468-4422-7

2. EcrectBo3Hanue. XuMus : yued. I CTYI. YIPEKICHUHA cpea. mpod.
obpazoBanus / O. C. I'abpuensu, . I'. OctpoymoB. — 6-e u3z., crep. —
M.: U3narenbckuii ieHTp «Akanemusi», 2020. — 240 c., [8] c. 1B. BKIL
ISBN 978-5-4468-9198-6 https://www.academia-moscow.ru

3. Xumus uist mpoheccHii U CrIeUaTbHOCTEN TEXHUIECKOTO U €CTECTBEH-
HO-Hay4HOTO Mpoduieii: yaeOHUK Ui CTY. YUpexKACHU cpel. mpod. 00-
pazoBanus / FO.M.Epoxun, U.b.KoBanesa. — 7-e uzn., crep. — M.: Us-
JaTeNbCKUN LeHTp «AkageMusi», 2020. — 496 c.

ISBN 978-5-4468-9004-0 https://www.academia-moscow.ru

Jluteparypa 1/ npenojaaBaree

1. ®enepanpHpiii 3akoH oT 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoit
Oenepanun» (B pen. DenepanpHbix 3akoHoB 2013 - 2014 rr.,c W3MEHEHUSMH,
BHeceHHbBIMH DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145 - @3, B ped. OT
03.07.2016, ¢ u3m. ot 19.12.2016.)

2. Tlpukaz MunucrepctBa obOpasoBanus u Hayku P® ot 17.05.2012 Ne 413 «OO0
YTBEP)KICHUU (eIepaIbHOIO roCcy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa CPEIHEro
(mosHOTO) 001IIETO 00pA30BAHMSY.

3. Ilpuka3 MunucrepctBa odpazoBanus u Hayku PO ot 31.12.2015 Ne 1578 «O BHeceHuu
U3MEHeHUH B (efepasibHbI TOCYIapCTBEHHBIM 00pa3oBaTeNbHbBIM CTaHIAPT CPEIHETO
oOuiero oOpasoBaHusi, yTBepKIEHHBIN [Iprkazom MunucrepcrBa o0pa3oBaHusl U HayKH
P® o1 17.05.2012 Ne 413»
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Noogok~owhE

[Tucemo JlemaprameHTa TOCYAAapCTBEHHOM MOJUTHKH B cepe MOArOTOBKH pPabouymx
kaapoB u IO MwunoOprayku Poccum ot 17.03.2015 Ne 06-259 «Pexomennaruu mo
OpraHu3alli TOJYYEHHUs CpeaHero oOmero oOpa3oBaHUS B MpeaesiaX OCBOCHUS
o0pa3oBaTeNbHbIX MPOTrPaMM CpeaHEero IMpodeccnoHalbHOrO 00pazoBaHusi Ha 0aze
OCHOBHOTO 00I11eT0 00pa3oBaHus ¢ yueToM TpeOOoBaHUH (heaepanbHBIX TOCYAapCTBEHHBIX
00pa30BaTeNbHBIX CTAHJAPTOB U MOJIy4aeMOil nmpodeccur WK CHeUAIbHOCTH CPEIHEr0
npodeccnoHaTbHOTO 00Pa30BAHUS.

[IpumepHass ocHoBHasi oOpa3zoBaTelibHasg Iporpamma cpenHero oomiero o0Opa3oBaHUS,
0J100peHHas pemeHueM (peaepaabHOro yueOHO-METOINYECKOT0 00OBbEIMHEHHS TI0 00IIeMy
obpa3zoBanuio (MpoToko oT 28 utoHs 2016 1. Ne2/16-3).

HHTepHeT-pecypcesl

www.hemi.wallst.ru (O6pa3oBaTeabHbIi CAUT IS IMKOJIBHUKOB «XUMHUS»).
WWW.chem.msu.su (DnekTpoHHast OMOJIMOTEKA [0 XUMHH).

WWW.enauki.ru (MHTepHeT-u3aanue Uil yauteneil «k ECTeCTBEHHbIC HAYKH ).
www.1september.ru (metoauueckas rasera «IlepBoe ceHTIOPS).
www.hvsh.ru (kypHai «XuMUS B LIIKOJIEY).

WWW.NIJ.ru (KypHaII «XUMHS U KH3HBY).

www.chemistry-chemists.com (371eKTpOHHBII KypHaT «XUMUKUA U XUMHSI»).
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