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HosicHUuTeEIbHASA 3aNMCKA
Pabouass mporpamma  oOmieoOpa3oBarelnbHOW  Yy4eOHOW — AUCHMIUTUHBI  «XUMUS»

MpelHa3HaueHa JUIsl M3Y4YeHHs] XUMUU B TMpeeliaX OCBOCHHS MPOrpaMMbl MOJATOTOBKH
CHEIHAIMCTOB CPEHET0 3BeHa Ha 6a3e OCHOBHOTrO 00111ero o0pa3oBaHusl.

PabGouass mporpamma pa3paborana Ha ocHoBe TpeOoBanuii PI'OC cpemgHero oOmiero
o0Opa3oBaHMs, MPEABSBIAEMbIX K CTPYKTYpE, COJCPKAHUIO U pe3yabTaTaM OCBOCHHUS y4ueOHOMH
TUCUUIUIMHBL «XHUMHUS», B COOTBETCTBUM C PeKOMeHAanmusMH 10 OpraHu3aluyd MOJyYEeHUs
cpemHero oOmiero oOpa3oBaHHsI B TPEIEiax OCBOCHHS O0pa30BaTENbHBIX IMPOTPAMM CPEIHErO
npo¢eCCHOHATBLHOTO 00pa3oBaHMsI Ha 6a3e OCHOBHOI'O OOIIEro 00pa30BaHMs ¢ y4eTOM TpeOOBaHUN
(benepanbHBIX TOCYIapCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB M IOIy4aeMON Hpodeccuu Win
CHEIMAIbHOCTH  CcpelHero  mnpodeccuoHanbHOro  oOpasoBanusi  (mucbMo  JlemaprameHta
rocyJapCTBEHHOM MOJIMTUKHU B chepe moAroToBku padounx kaapos u JI1O Munobpuayku Poccun
ot 17.03.2015 Ne 06-259).

Cogepxanue pabodeil mporpamMmbl «XHMHs» HAMpPaBICHO HA JOCTHIKEHHUE CIEAYIOLIUX
neJiei:

* (opmupoBanme y 0oOydaroUmIMXCs YMEHHs OIICHWBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHHSA IS
Ka)KJJOT0 YEJIOBEKA;

* (hopMHpOBaHUE Y 00YUAIOUINXCS LIEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUH B CO3JIaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTUHBI MHpA; YMEHHUS OOBACHATH OOBEKTHI M IPOIECCHI
OKpYy>Karolen NeHCTBUTENIbHOCTH: MPUPOTHON, COLMABHOM, KYyIbTYPHOU, TEXHUUECKOM Cpebl, —
UCIOJIB3YS TSl 3TOr0 XMMHUYECKUE 3HAHUS;

* pa3BUTHE y OOYYarOIIMXCA YMEHUU pa3nuuaTh (aKkThl U OICHKH, CPAaBHUBATh OIICHOYHBIE
BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMU OLIEHOK U CBSI3b KPUTEPUEB C OINPEAEICHHOW CUCTEMOU
LIEHHOCTEeH, (OPMYyIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO O3UIIHIO;

* mpuoOpereHuEe OOYYaIOIIMMHUCA OIBbITAa Pa3HOOOpPA3HOM  JEATENbHOCTH, TO3HAHUS U
CaMOII03HAHUs; KIIIOUEBbIX HAaBBIKOB, HMEIOLIUX YHUBEPCAIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUI0B
NeSITEIbHOCTH (HAaBBIKOB pEIlIeHUsl MMPpo0sieM, MPUHATHS pEIIeHUH, oUCcKa, aHaau3a U 00paboTKu
uHpoOpMalul, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEpPEHH, COTpYAHUYECTBA, O€3011aCHOTO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KHU3HMU).

B pabouyro mporpamMMmy BKIIOUEHO COJepXKaHUE, HAIMpaBlI€HHOE Ha (OPMHUPOBAHUE Y
CTY/IEHTOB KOMIIETEHIIMHA, HEOOXOAMMBIX Ul KaUeCTBEHHOTO OCBOEHMSI MPOTrpaMMbl MOATOTOBKU
CHEIHAIMCTOB CPEIHEro 3BeHa Ha 6a3e OCHOBHOIO 00IIero o0pa3oBaHUs € MOJIYYEHHEM CPETHETO
oO1ero oopa3oBaHusl.

Pabouas nporpamma yuyeOHON AUCHUIIINHBI «XHUMHUSD BKIIOYAET B ceOsl:
y4eOHBIl MaTepuas, I0CJIe0OBaTeIbHOCTh €ro HW3YYeHHs, paclpeneiceHrue Y4eOHBIX Yacos,
TEMaTUKy pedepaToB, BHUIBl CAMOCTOSATENIBHBIX pPa0OT, YYMUTHIBas CHEIU(PHUKY OCBaWBaeMOU
CIELMAIBHOCTH.



OBIIASI XAPAKTEPUCTUKA YUYEBHOM JUCIHUIIJIUHBI «XUMUS»

XUMHUSI — 3TO HayKa O BCHICCTBAX, UX COCTAaBC U CTPOCHUM, CBOMCTBax IMpCBpalICHUAX,
SHAYCHHUU XHMHUUYCCKHX BCHICCTB, MATCPpHUAJIOB W IIPOLCCCOB B HpaKTI/I‘{eCKOﬁ ACATCIIbHOCTHU
YeJI0BEKa.

Cogepxanue 0011e00pa3oBaTeIbHON y4eOHON AMCHMILTUHBI «XHUMHs» HaIlpaBlICHO Ha
YCBOCHHE O0YYaIOIIMMHUCS OCHOBHBIX TOHSTHIA, 3aKOHOB U TEOPUH XUMUH;, OBJIAJICHHE YMCHUSIMH
HAOJI0aTh XUMHUYECCKHUE SIBIICHHSI, IPOBOJIUTh XUMHUYECKUN IKCIIEPUMEHT, TPOU3BOIUThH PacUeTh
Ha OCHOBE XUMHUYECKUX (POpMyJT BEIIECTB U YPAaBHECHUN XUMUYECKUX PEAKIIHIA.

B mponecce N3y4yCHusd XuMuun y O6yT-IaIOHII/IXC$I Pa3BUBAIOTCA MO3HABATCIIbHBIC MHTCPCCHI U
WHTEJUICKTYalIbHBIC CIIOCOOHOCTH, TIOTPEOHOCTH B CaMOCTOSITEIIBHOM MPUOOPETCHUs 3HAHWH IO
XUMHUHU B COOTBETCTBHUU C BO3HUKAOIIMMHU KU3HCHHBIMHU HpO6H€MaMI/I, BOCIIUTHIBACTCS 6epe>I<Hoe
OTHOIICHHA K INPHUPOAC, TIOHUMAHHUE 310POBOI'0 O6p333 JKU3HU, H€O6XOIII/IMOCTI/I npeaynpexKaCcHus
SBIIGHUW, HAHOCSAIIMX BpeI 3/I0pPOBbI0O U OKpyxkaromied cpeane. OHU OCBaMBAIOT MPUEMBI
IpaMOTHOT0, 0€30MaCHOTO MCIOJIb30BAHUS XUMHUECKUX BEIICCTB M MAaTCPUAIIOB, IPUMEHSICMBIX B
OBITY, CEIbCKOM XO3S5IIICTBE U HA TPOU3BOCTBE.

[Ipu cTpyKTYpHpOBaHUHU cOAepx aHUS 00IIe00pa3oBaTeIbHON y4eOHOM MUCIUIUIMHBI TS
npodeccHoHaNbHBIX ~ 00pa30BaTEeNbHBIX  OpPraHU3alU{, peanu3ylIUX  00pa3oBaTEIbHYIO
MpPOrpaMMy CpEIHEro OoOImero oOpa3oBaHUsS B TPEIEIax OCBOCHUS IMPOTPAMMBI IOATOTOBKH
CIEIMAJIUCTOB CpPEJHEro 3BeHa Ha 0a3e OCHOBHOTO oOmmero oOpa3oBaHMs, YYUTHIBAJIACH
OOBEKTUBHAsA PEaIbHOCTh — HEOONbIION 00bEM YacoB, OTHYLIEHHBIX Ha H3yuy€HUE XMUMHUU U
CTPEMJICHHE MAaKCHUMaJIbHO COOTBETCTBOBAThH HJEsM pa3BuBaromero ooydenus. [loaromy
TEOPETUYECKHE BOMPOCH MAKCHUMAIIbHO CMEIEHBI K Hayally U3y4yeHUs! AUCIUILIIHHBI C TEM YTOOBI
nocneAyomui GakTHIecKuil MaTepuan paccMaTpuBalICS Ha OCHOBE U3YUYECHHBIX TEOPHil.
Peanuzanusi AeIyKTHBHOTO TMOAXO0Ja K M3YUYEHHUIO XHMHH CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKUX OMNepalnuidl MBIIIIEHUS, KaK aHalu3 M CHHTe3, O0OOIIeHHe M KOHKpEeTH3allus,
CpaBHCHHE U aHAJIOTHA, CUCTEMAaTHU3alluAa 1 KJ'IaCCI/I(bI/IKaIII/Iﬂ u ap.

W3ydyeHrne XxuMuu B Mpo(hecCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3AlMIX, PEAIU3YIOLIUX
00pa3oBaTeNbHYIO TIPOTpaMMy CpeIHEro o01ero o0pa3oBaHus B Mpeaenax OCBOCHUSI TPOTPaMMBI
MTOJITOTOBKH CIICIIHATUCTOB CPEJTHETO 3BeHA Ha 0a3e OCHOBHOT'O OOIIEro 0Opa3oBaHMsI, HMEET CBOH
O0COOCHHOCTH B 3aBUCUMOCTH OT MpOoQuiis MpodecCHOHATLHOTO 00pa30BaHus. JTO BBIpaKaeTcs B
COJiep’)KaHUU OOy4YeHHS, KOJNMYECTBE 4YacOB, BBIIEISEMBIX HAa HW3YYCHHUE OTICNBbHBIX TEM
MPOTPaMMBI, TITyOMHE UX OCBOCHHS O0YUAIOIINMHUCS, 00bEMEe U XapaKTepe MPaKTUIECKUX 3aHITHA,
BUJIaX BHEAYIUTOPHON CaMOCTOATEIHHOU PabOTHI CTYICHTOB.

Cneumbmca HU3YUCHUA XUMHU IIPU OBJIAACHHUHN CIICHHUAJIBHOCTAMU TECXHHUYCCKOI'O HpO(bI/IJ'IH
OoTpakeHa B KaxJaol Tteme pazgena «CoxaepkaHue ydyeOHOW IUCHUIUIMHBDY B pyOpHKe
«IIpodunbHpie W TPOPECCHOHATLHO 3HAYUMBIE JJIEMEHTBI COJEPKAHUS». ITOT KOMITIOHEHT
peanu3yeTcss TpPH HWHIUBUIYAIBHOM CaMOCTOSITEIBHOM paboTe oOydaronuxcs (HamucaHUU



pedepaToB, MOATOTOBKE COOOIICHHH, 3aIIUTE MMPOCKTOB), B MPOIECCe YUSOHOM NeATeTbHOCTH 10T
PYKOBOJICTBOM TIperojaBareis (BBIMOTHCHHH XHMHUYECKOTO OKCIEPHUMEHTa - JIaDopaTOPHBIX
OTIBITOB U MPAKTHYECKHUX padOT, peIICHUH MPAKTUKO-OPUECHTHPOBAHHBIX PACUCTHBIX 337a4 U T. II.).

B mporiecce u3ydeHUs XUMUU TEOPETUUYCCKUE CBEICHUS JIOTIOMHSIOTCS JIEMOHCTPAIUSMHU,
1abOpaTOPHBIMU OTBITAMH W TMPAKTUYCCKUMH 3aHATUSMU. 3HAYUTEIBHOE MECTO OTBOIMUTCS
XUMHUYECKOMY JKcrepuMeHTy. OH OTKpbIBaeT BO3MOXKHOCTH (POpMHpPOBaTh Yy OOydarouuxcs
CrelualbHble MpeIMeTHbIe YMEHUs: paboTaTh C BEUIECTBAMHU, BBIMOJIHATH MPOCThIE XUMHUYECKUE
OMBITHl, YYUTh O€30MaCHOMY U SKOJOTHYECKHM TPAMOTHOMY OOpalleHHIO C BEIIECTBAMU,
MaTepuagamMH U MpoleccaMu B ObITY U Ha MPOU3BOJICTBE.

B mporecce n3ydeHus XUMUU BaXXHO (POpMHUPOBATH MHPOPMAITMOHHYIO KOMIIETEHTHOCTh
oOyvaromuxcs. IlosTtoMy mpu  opraHu3alMd  CaMOCTOSATENBHOW  paboThl  HEOOXOIUMO
aKIEHTUPOBATh BHUMaHUE OOy4YalOUIMXCS Ha TOWCKE HWHQPOpPMAIMM B CPEACTBAX MACCMEIHA,
WNuTteprere, y4eOHOH U CHENHMATBHOW JHMTEpaType C COOTBETCTBYIOHNIUM oOdopMIIeHHEM W
MIPEJICTaBICHUEM PE3yIbTaTOB.

Wzydyenue o6meoOpazoBaTenbHON Y4eOHOM  JUCHMILTUHBI «XHUMHUS»  3aBeplIaeTcs
MoJIBeICHUEM HTOroB B Qopme aud@epeHnpoBaHHOTO 3a4eTa B paMKax IIPOMEXKYTOYHOM
aTTecTalliu CTYIACHTOB B IPOIIECCE OCBOEHUS MPOrPaMMBbl MOATOTOBKH CIIEIMATUCTOB CPEIHEro
3BEHA C MOJIyYEHUEM CPEHETo 001Iero oopa3oBaHusl.

MECTO YYEFHOM JUCIHUATIIJIMHBI B YYEBHOM ILVIAHE
B npodeccruonanbHbIX 00pa3oBaTeIbHBIX OPTaHU3AIMSIX, PEATH3YIOIINX 00pa30BaTEIbHYIO
porpaMMy CpeIHero ooOmero oOpa3oBaHHMsS B Mpe/eiax OCBOCHHS IMPOrPaMMbl MOITOTOBKH
CHEIHMAMCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO o0miero oOpa3oBaHUs, yuyeOHas TUCIUILUIMHA
«XuUMHS» H3ydaeTcss B 0O0IIe0O0pa3oBaTeNbHOM IUKIE Y4YeOHBIX MPOrpaMM MOJATOTOBKU
CHEIMAMCTOB CPEeIHEro 3BeHa Ha 0a3e OCHOBHOTO OOIIEero 00pa3oBaHUs ¢ ONYyYEHUEM CPEIHEro
obmero oopazosanus (IIICC3).

PE3YJIbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI
OcBoenune coaepxaHusg Y4eOHOW IUCHUIUIMHBI «XHUMHUSA», OOECIeYMBaeT TOCTH)KEHUE
CTYACHTaMH CIIENYIOIIHUX Pe3yIbTAaTOB:

* TUYHOCHHBIX

~YYBCTBO T'OpPAOCTHU U YBAXXCHUA K HCTOPUHU U JOCTHUKCHUAM OTEUYECTBEHHON XUMUYECKOU HAYKH,
XUMHUYECKH TPaMOTHOE TIOBEJIEHUE B MPOPECCUOHANBHOMN JEATENLHOCTH U B OBITY IIpU OOpalieHUH
C XUMUYECKHMHU BECIICCTBAMU, MAaTCpUAJIAMU U IIPOLCCCaMU;

—TOTOBHOCTb K TIPOJOJDKEHHIO 00pa30BaHUS M TOBBIINICHUS KBaJU(PHUKAIUU B H30paHHOM
npoecCHOHAEHOM EeATENBHOCTH U 0OBbEKTUBHOE OCO3HAHUE POJH XMMHUYECKHX KOMIETCHIIMN B
ITOM;

—YMEHHE HCIOJNb30BaTh JOCTWIKEHHUS COBPEMEHHOW XHMMHUYECKOM HAayKu M XUMHUYECKUX
TEXHOJOTHI JJisi TOBBLINIEHUST COOCTBEHHOTO WHTEJUIEKTYalIbHOTO pa3BUTHS B BHIOpaHHOM
po¢eCCUOHATBHON JIEATETLHOCTH;

*mem anpedmem HbIX:
—HCIIOJIb30BAaHUEC Pa3IMYHBIX BHI0B IMO3HABaTCIILHOM JACATCIIBHOCTH n OCHOBHBIX



MHTEJJIEKTYallbHBIX omnepauuii (IOCTaHOBKU 3anayd, (GOpMYyJIUPOBAHUSA THUIIOTE3, aHalu3a WU
CUHTE3a, CPAaBHEHHMSI, 00OOIICHHMSI, CUCTEMATHU3AINY, BBISIBIICHUS TIPUIMHHO-CIICJICTBEHHBIX CBS3CH,
MOKICKA aHaJIoroB, (POPMYJIMPOBAHMS BEIBOJIOB) ISl PEIICHUS TIOCTABICHHON 3a7auu, MPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHUs (HAOJI0ICHUs], HAYYHOI'O SKCIIEPUMEHTA) Il U3YUCHUS Pa3IMUHbIX
CTOPOH XHMHYECKUX OOBEKTOB U TPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTAJIKUBAThCSI B MPOQPECCUOHANBHOM cdepe;

—HCIIOJIb30BAHUE PA3JIMUYHBIX HMCTOYHUKOB JUIS TONYYEHHUS XUMHUYECKOW HH(OpMAalUU, yMEHHE
OLICHUTH €€ IOCTOBEPHOCTH I JOCTUKEHHSI XOPOILIUX PE3ylIbTaTOB B MpodecCHOHATbHOU cdepe;

* npeomMemHuuix:

—c(hOPMHUPOBAHHOCTD IPEICTABICHUA O MECTE XMMHH B COBPEMEHHON HAy4YHOW KapTHHE MHUDA;
MOHUMaHHE POJIM XUMHUH B (POPMHUPOBAHUHU KPYro3opa U (yHKIMOHAILHON TPAaMOTHOCTH YEJIOBEKa
JUISL peLIEHUs MPAKTHYECKUX 3a/1a4;

—BJIAZICHUE OCHOBOIIOJIArAalOIIMMHM ~ XMMUYECKUMHU IOHSTUAMM, TEOPUSMH, 3aKOHAMH W
3aKOHOMEPHOCTSMU; YBEPEHHOE 10JIb30BAHNE XUMHUUYECKOM TEPMUHOJIOTUEN U CHMBOJIMKOM;
—BJIaZICHHE OCHOBHBIMHU METOAAMM HAyYHOT'O I03HAHHUS, UCIIOJIb3YEMBIMU B XUMHHU:

HaOJI0ICHUEM, OIMCAHHUEM, M3MEpPEHHEM, SKCIEPUMEHTOM; yMeHHe 00pabaThiBaTh, OOBICHATH
pe3yabTaThl MPOBEIEHHBIX OIMBITOB M JIEJAaTh BBIBOJBI, TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSTH
METO/bI IIO3HAHMS IPU PEILICHUH MPAKTUYECKUX 3a7a4;

—c(hOpPMUPOBAHHOCTh YMEHHS [aBaTh KOJHYECTBEHHBIC OIICHKH W MPOM3BOJIUTH PACUETHl IO
XUMHAYECKHM (HOpMyJIaM U yPaBHEHUSIM;

—BJIaJICHUE [TPaBUIIAMH TEXHUKU 0€30MaCHOCTH IPU UCIIOJIb30BAaHUM XMMUYECKUX BEILECTB;
—c(OPMHUPOBAHHOCTh COOCTBEHHOM IO3MLMU MO OTHOIIEHHIO K XHMMHYECKOH wuHpopmanuy,
[IOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB.



COJIEP)KAHUE YUYEBHOM JUCITATIIUHBI

BBeaenue
HaquHe METOABI ITO3HAHUSA BCUHICCTB U XHUMHUYCCKHUX HBHGHHﬁ. POJIB BKCHepI/IMeHTa nu
TeOpI/II/I B XUMHUMU. MOHGHHpOBaHI/IC XUMHUYCCKUX HpOLIeCCOB.

1. ObIIASAA U HEOPTTAHUYECKAS XUMMUA

1.1.0cHOBHBbIC IOHATHSA U 3aKOHbI XMMHH

OcHoBHble moHATHS XuMuH. BemectBo. Atom. Monekyna. XUMHUYECKUM 3JIEMEHT.
Asnorponusi. IIpocteie u ciioxkHble BemecTBa. KayecTBEHHBI M KOJMYECTBEHHBIM COCTaB
BelIeCTB. XUMUYECKHe 3HAKH U (popmynbl. OTHOCUTENbHBIE aTOMHAs M MOJIEKYISpHAs MAacCChI.
KommuecTBo BemecTsa.

OcHoBHbIe 3aKOHBI XUMHH. CTeXUOMETpHUs. 3aKOH COXPAaHEHHUs MacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphI. 3aKOH ABOTaJIpoO U CIEJICTBUS U3 HETO.

PacuerHble 3a1auyn Ha HaXO0XJIEHHWE OTHOCUTEIHHOW MOJEKYISIPHOW MAacchl, OMpeeIeHHe
MacCOBOM JO0JM XUMUYECKHX JIEMEHTOB B CII0KHOM BEILIECTBE.

JemoncTpanuu. Mojenun aTOMOB XMMHYECKUX AJIEMEHTOB. MoJieTn MOJIEKYJ MPOCThIX H
CJIOXKHBIX BeIIecTB (mapocrepkHeBbie). KoJmekuuss mpocThIX W CIOXHBIX BelecTB. Mopelnb
MOJIIPHOTO 00beMa ra3oB. AyutoTponus docdopa.

I[IpoduiabHbie U MpodheccCHOHATBLHO 3HAYNMbIE 3JIEMEHTHI COAeP KAHMUs. AJIJIOTPOITHBIC
Moaudukanmuu yriaepoaa (anmas, rpadur), kuciopoga (KHCIOpOJ, O30H), ojoBa (cepoe U Oenoe
0JIOBO).

1.2.11epnoanyeckuii 3axkon u Ilepuoanyeckas cucrema xumudeckux sJjiemenTos Jl. U.
MenaesieeBa 1 CTPOCHHE aTOMA

Ilepuoauuecknii 3akon JI. HU. MengeneeBa. Otkpeitne J[. W. MenzaeneeBsiM
[Tepuoanueckoro 3akona. [lepuonuueckunii 3akoH B popmynuporke . . Menzaeneena.

[lepuonnueckass TabmuIa XUMHUYECKHUX DJIEMEHTOB — TrpaduyecKoe OTOOpaKeHUE
nepuoandeckoro 3akoHa. CTpykTypa NEpUOAMYECKON TaOMUIbl: MEepUoJbl (Majble U OOJBIINE),
rpymnisl (TaaBHas U MOOOYHAs).

Crpoenne atoma m mepuoamveckuii 3axkon JI. . MengeneeBa. AToOM — CIlIOKHas
gactuia. Sapo (IpOoTOHBI M HEHTPOHBI) M 3JIEKTpOHHas obosiouka. M3ortombl. CrpoeHue
JIEKTPOHHBIX O0OJIOYEK AaTOMOB 3JIEMEHTOB MajblX MepuojoB. OCOOEHHOCTH CTPOEHHUS
ANEKTPOHHBIX O000JOYEK AaTOMOB JJIEMEHTOB OOJIBIIUX MEPHOJOB (IIEPEXOJHBIX AIIEMEHTOB).
[Tonsitue 06 opbutansax. S-, p- u d-opouranu. DIeKTPOHHbIE KOH(UTYpaIlM ATOMOB XUMHUYECKUX
3JIEMEHTOB.

CoBpemenHast GopMyJIUpOBKa NEPUOANUECKOT0 3aKOHA. 3HAUEHHE MEPHOINUECKOro 3aKOHa
U TIEPUOUYECKON cHUCTEMBI XMMHUUYECKUX 31eMeHTOB J[. 1. MenneneeBa nns pa3BUTHsI HAyKH U
[TOHMMAaHMsI XUMHUYECKON KapTHHBI MUPA.

JNemoncrpanuu. Paznuunsie popmel [leproanyeckoit cUCTEMbl XUMUYECKUX JIEMEHTOB J1.
N. Menneneesa.

IIpopuiabubie uW  npodeccHoOHAJBHO  3HAYUMMBbIE  JJIEMEHThI  COJAEpP:KaHUS.
PagnoaktuBHOCTh. Mcnonp3oBaHuEe paguOAKTHBHBIX HM30TONOB B  TEXHUYECKUX  LIETIAX.
PenTrenoBckoe u3nydeHue U €ro UCHOJIb30BaHNE B TEXHUKE U MEAUIIMHE.



1.3.CtpoeHue BemecTrBa

HNonnasi xummuyeckasi cBsi3b. KaTHOHBI, MX 00pa3oBaHHE W3 aTOMOB B pe3yJbTare
mporiecca OKWCIEHUs. AHHOHBL, HX oOpa3oBaHHE U3 aroMOB B pe3yjibTare Ipolecca
BoccTaHOBJICHUA. VOHHasg CBsA3b, KaK CBA3b MEXKJIY KATMOHAMM M aHHOHAaMU 3a CYET
AJIEKTPOCTATUYECKOTO NMPHUTHKeHHs. Kitaccudukanys MOHOB: MO COCTaBy, 3HAKY 3apsia, HATMUUIO
ruapaTHol obonouku. MloHHbIe kpucTammuueckue pemeTku. CBOCTBa BELIECTB ¢ HOHHBIM THUIIOM
KPUCTAJUIMYECKON PELIETKH.

KoBajienTHasi XuMH4YecKasi cBsI3b. MexaHu3M 00pa30BaHUS KOBAJIEHTHON CBS3M
(OOMEHHBI M JTOHOPHO-aKUENTOPHBIN). DNEeKTpOOTpHULIaTeIbHOCTh. KoBalleHTHBIE MOJIsipHas U
HenousipHas ¢Bsa3u. KpaTHOCTh KOBaJIEeHTHOU CBsA3U. MOJIEKYIISIpHBIE M @TOMHBIE KPUCTAJUIMYECKUE
pemerku. CBOWCTBA BELIECTB C MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAJUIMYECKUMU PELIETKAMHU.

Merajuinyeckas cBfi3b. MeTtalmyeckas KpPUCTAIMYECKAs PELIETKAa M MeTauIM4ecKas
XUMHYECKas CBs3b. PU3NUECKue CBOMCTBA METAJLIOB.

ArperatHbie COCTOSIHMSI BelleCTB M BOAOPOAHAs CBf3b. [Beploe, XHUAKOE U
ra3oo0pa3Hoe cocTOsiHUsA BemiecTB. llepexos BemecTBa M3 OJHOTO arperaTHOrO COCTOSHUSI B
npyroe. BonopoaHnas cBs3b

UYmucreie BemecTBa U cMmecH. [loHaTre o cMmecu BellecTB. |'OMOTeHHbIE U T€TEPOTr€HHbIE
cmecu. CoctaB cmeceil: 00ObEMHasi U MaccoBasl JOJM KOMIIOHEHTOB CMECH, MaccoBas J10JIs
IIPUMECEH.

JucnepcHbie cucreMsl. [lonstue o nucnepcHoit cucreme. JlucnepcHas dasa u
nucnepcuonHas cpena. Knaccudukanus aucnepcHbix cucteM. [IoHATHE O KOJUTOMIHBIX CUCTEMAX.

JdemoncTpanun. Mojienb KpPUCTAUIMYECKONM PpEMIETKH Xjopuaa Hatpus. Mojenu
KPUCTAINIMYECKUX pelIeToOK anma3za u rpaduta. [lpubopsl Ha xkumkux kpucramiax. OOpasisl
Pa3IMYHBIX JUCIIEPCHBIX CUCTEM: AIMYJIBLCUH, CYCIIEH3UH, a3p030J€eil, resei u 3osei. Koarynsanus.

IIpopuiabubie U NMpPo(pecCHOHATBLHO 3HAYHUMBbIE JJIEMEHTHI coiep:xkaHus. [lonspHOCTH
CBSI3M U NOJIsIpHOCTH MoJieKyibl. Konnencamnus. Tekydyects. Bozronka. Kpucramnuzanus.

1.4. Boaa. PacTBopbl. DJIeKTPOJIUTHYECKAS THCCOLMAIUSA

Boaxa. PacrBopbl. PacrBopenme. Boga kak pactBoputTenb. PacTBOpUMOCTH BEIIECTB.
HaceliiieHHble, HEHACHIILIEHHBIE, MEPECHIIEHHbIE PacTBOPHI. 3aBUCUMOCTh PAaCTBOPUMOCTH Ta30B,
AKHJIKOCTEH M TBEPJIBIX BEIECTB OT PA3JIMYHBIX (PAaKTOPOB.

MaccoBas 105151 paCTBOPEHHOT'O BEIIECTBA.

JIEKTPOJIMTHYECKAS AUCCOLHALHS. DNEKTPOIUTHI u HE3JIEKTPOJIUTHI.
DneKTpoIUTHYECKAs Arccouanus. MexaHu3Mbl IEKTPOJIUTUYECKON JUCCOLUALIUY /TSl BEIIECTB C
pa3IMYHBIMM THUIIAMH XUMHUYECKOM CBsi3u. ['mapaTMpoBaHHBIE U HETUAPATUPOBAHHBIE HOHBI.
CreneHp AIEKTPOIUTHYECKON aucconuanuu. CuibHbIE W Ciadble ANEKTPOJUThL. OCHOBHBIC
MOJIOKEHUS. TEOPUM DJIEKTPOJIUTHUECKON Juccouuanuu. KucCIoThl, OCHOBaHHMS W COJM Kak
AIEKTPOJIUTHI.

JemoncTpanuu. PactBopuMocTs BeecTB B Boge. CoOupaHue ra30B METOJIOM BBITECHEHUS
BOJIbl. PacTBOpeHNUeE B BOJIe CEPHOM KHCIOTHI U cosieit aMMOHMsL. OOpa3Ibl KPUCTAIIOTHIPATOB.
HcneiTaHne pacTBOPOB JIEKTPOJINTOB U HEAIEKTPOJIUTOB HA MIPEAMET AUCCOLMALMU. 3aBUCUMOCTh
CTETIEHH 3JIEKTPOIUTUYECKOM TUCCOLUAIIMM YKCYCHOM KUCIIOTHI OT pa30aBiIeHHs pacTBOpa.
[IpuroroBnenune KeCcTKON BOABI M YCTPAHEHUE €€ KECTKOCTU. IOHUTBHI.

JladopaTopnas padora Ne 1. Peakiiuu oOMeHa B pacTBOpax 3JIEKTPOTUTOB.

IIpopuiabHbie U nMpodeccHOHAIBLHO 3HAYMMBIE 3JIEMEHTHI coAep:KaHusl. PacTBopeHue
Kak (Qu3nKo-XxuMuyeckuil mporecc. TernoBsie 3gdekTsl npu pacTBopeHuu. Kpucrammoruaparsl.



Pemenne 3ama4 Ha MaccoBYIO O PaCTBOPEHHOIO BemecTBa. [IpuMeHeHne BOabl B TEXHUYECKUX
nesnsx. JKecTkocTs BObI M crIocoObI ee ycTpaHeHHus. MuHepaabHbIE BOIBI.

1.5. Knaccndukanus HeopranmyecKnuX coelMHEHN U UX CBOlicTBa

KucoTbl 1 uX cBoiicTBa. KHCIOTHI Kak 3JIEKTPOIUTHI, MX KiacCU(UKALUS MO pa3IHIHbIM
IIpU3HaKaM. XMMHUYECKHE CBOWCTBA KHUCIJIOT B CBETE TCOPHM DJIEKTPOJIUTHYECKON AUCCOLMALUU.
Oco0eHHOCTH B3aUMOJAEWUCTBUS KOHIEHTPUPOBAHHON CEPHOM M a30THOM KHUCIOT C METaJUIaMH.
OcCHOBHBIE CIIOCOOBI MOTYYEHUS KUCIIOT.

OcHoBanusg M uX cBoiictBa. OCHOBaHMS KaK 3JEKTPOJIUTHI, MX KiIacCUPUKALUSA I10
pPa3IMYHBIM IpU3HAKAM. XMMHYECKHUE CBOMCTBA OCHOBAaHUW B CBETE TEOPUM IJIEKTPOJIUTUYECKON
nucconnanuu. PasnoskeHre HepacTBOPUMBIX B BOJie OCHOBaHUN. OCHOBHBIE CIIOCOOBI MOTYYCHHUS
OCHOBaHUM.

Cosmn m ux cporicrBa. Conu kak 31ekTposnuTbl. ConM CpelHuE, KUCIIbIE U OCHOBHBIE.
XUMHUYECKHE CBOICTBAa COJiell B CBETE TEOPUU BIIEKTPOIUTHYECKOM auccornuannu. CrocoObl
MOJIy4YEeHUS COJIEN.

I'uaponus conei.

Oxcuabl M ux cpoiictBa. Cosneobpa3symoume u HecojeoOpasyromue okcuabl. OCHOBHbIE,
aM(pOTepHbIE U KHUCIOTHBIE OKCHJbl. 3aBUCUMOCTh XapaKTepa OKCUAA OT CTEHNEHH OKHCIICHUS
o0pa3yromiero ero Metajia. XMMHYECKHUE CBOMCTBA OKCHIOB. [loirydeHne oKCHIoB.

JleMoHcTpanuu. B3anMonencTBue a30THOM M KOHLEHTPUPOBAHHOW CEPHOW KHCIOT C
Mmetaiuiamu. ['openne gochopa u pactBopeHue NpoykTa ropeHus B Boje. [lomydenne u cBoiicTa
aM(pOTEpHOro rMIPOKCUIA.

JlaboparopHasi padora Ne 2. CBoiicTBa KHCIIOT.

JlabopaTopnasi pabora Ne 3. CBoiicTBa OCHOBaHMIA.

JlabopaTopnasi paGora Ne 4. CpoiicTBa coJel.

IIpopuniabubie W npodeccHOHANBHO 3HAYHMMbIE JJIEeMEHTBHI coaep:kaHus. IIpasBuia
pa3baBieHHs] CepHOM KUCIOTHL. Mcnonp3oBaHME CEpHOM KHUCIOTHI B MPOMBIINUIEHHOCTU. Enkue
LIEJI0YH, UX UCIOJIb30BAaHUE B MPOMBIIIJICHHOCTH. [ alieHas v HerameHas U3BecTb, €€ IPUMEHEHUE
B CTpoUTENbCTBE. [ UIic u anedactp, rTUIICOBAHHUE.

ITonstue o pH pactBopa. KucnorHas, nieno4ynas, HEMTpaibHast Cpebl paCTBOPOB.

1.6. Xumuveckne peakuumn

Kinaccnpukanuss xuMuuyecKux peakunmid. Peakuum coennHeHMs,  Pa3jiOKEHUS,
3ameneHus, oOmeHa. Karanutuueckue peakiuu. OOpaTumble U HeoOpaTHMbIE pEaKIUu.
'oMoreHHble U TeTepOreHHbIE peakuuu. OK30TEPMHUECKHE U HHAOTEPMUYECKUE PEaKIHH.
TennoBoii 3¢ ekt xumuueckux peakiuii. TepMoXxuMuyecKkue ypaBHEHUS.

OKuCIANTEJbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb U OKHCIIEHHE. MeTo/ 3JIeKTPOHHOro OanaHca JJisi COCTaBJICHUS
YpaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.

JlaGopaTopnas padora Ne 5. Peakuuu coequHEHUs, pa3jokKeHHUs, 3aMELIeHHUs, OOMeHa,
HEUTpaIU3aLHH.

I[IpoduibHbie U nMpodeccHOHATBLHO 3HAYUMBIE 3JIeMeHTHI cojaep:kanus. [lonstue o6
AJIEKTPOIU3E. DIEKTPOIIN3 PACIUIABOB. DIIEKTPOJIN3 PACTBOPOB.

1.7. MeTaJu1bl 1 HEMETAJLIbI.

Mertannbl. OCOOEHHOCTH CTPOECHHUS aTOMOB U KpucTamioB. dusnueckue CBOMCTBA
MetaiioB. Knaccudukamnuss MeTaquioB MO pPa3iIUYHBIM IMPU3HAKaM. XHUMHUYECKHE CBOWCTBa



METAJUIOB. DJIEKTPOXUMUUYECKUIN AT HAMPSHKEHUN METAIUIOB. MeTtaiutoTepMus.

O611me cnocoObl MOTYyYSHHSI METAILIOB.

Hemeraniabl. OcobeHHOCTH CTpoeHHs aToMoB. Hemeramibl — mpocThie BelleCTBa.
3aBUCHMOCTh CBOMCTB TaJIOT€HOB OT MX MosioxkeHus B [lepuonnueckoii cucreme. OKUCIUTENIbHbBIC
U BOCCTAaHOBHUTEJIbHBIE CBONCTBa HEMETANIOB B 3aBUCUMOCTH OT HMX TOJIOKEHUS B pAay
ANEKTPOOTPHUIATETLHOCTH.

Hemoncrpauuu. Kosneknuga MetamnoB. B3auMoneidcTBHEe METAIOB € HEMETaJIaMU
(>kenes3a, IMHKA U aJTIOMUHUS C CEPOil, AIFOMUHUS C UOJOM, CYPbMBI C XJIOPOM, TOPEHUE *Kelie3a B
xJjiope). 'openue MetamioB. AIIOMUHOTEPMHUS.

Komnnekuust Hemetaimos. ['operne HemeTaos (cepsl, pochopa, yrisi). BeitecHeHne MeHee
AKTUBHBIX TAJIOT€HOB M3 PACTBOPOB UX COJIEH 00Jiee aKTUBHBIMU raJIOT€HAMMU.

JlabopaTopnasi paGora Ne 6. [lonydyenue, coOupanue U paclio3HaBaHUE I'a30B.

Ipopuiabuble U NpodeccHOHATBHO 3HAYUMMbIE 3JIeMEHTHI cojaep:kanusi. Kopposus
METAJJIOB: XHMMHUYecKass M JJeKTpoxumuueckas. Knaccudukanus KOppo3UH METauioB IO
pa3nu4HbIM npu3HakaMm. CrocoObl 3aIIUTHl METANIOB OT KOPPO3UHU.



2. Oprannyeckasi XuMusi

2. 1. OcHOBHBIE MOHATHS OPraHUYECKOH XMMHMHU M TeOPHs CTPOEHUSI OPraHMYEeCKUX
CcOeIMHEeHU I

IIpeamer opranmyeckoit xummu. IIpupoaHble, HCKYCCTBEHHBIE M CHHTETUYECKUE
opranuyeckue Beuiectsa. CpaBHEHHE OPraHUYECKUX BEIIECTB C HEOPraHUYECKUMH.

BanenTHOCTh. XMMHYECKOE CTPOEHUE KAK MOPAJOK COCIMHEHHS aTOMOB B MOJIEKYJIbI 110
BAJICHTHOCTH.

Teopusi cTpoeHusi opranumyeckux coeauHennii A. M. bBbyriaepoBa. OcCHOBHbIC
MOJIOKEHUS TEOPHUH XMMHUYECKOro cTpoeHus. M3omepus u uzoMepbl. XuMuyeckue (HopMmynbl U
MOJIEJIM MOJIEKYJI B OPTraHUYECKON XUMHH.

Kaaccudpukanusa opranmyeckux BemiecTB. Kiaccudukanus BeHIECTB IO CTPOCHHUIO
YIIICPOJHOTO CKEJeTa M HANWYHMI0 (PYHKIMOHAIBHBIX Tpymi. ['omonorn u romonorus. Hagama
Homenknarypsl [lUPAC.

Knaccupukanus peaknuii B oOpraHvyeckod xumuu. Peakiuum mnpucoennHeHus
(TuapupoBaHuMsl, TAIOTE€HUPOBAHUS, THAPOTAIOIC€HUPOBAHMS, THApATaliK). Peakiuu 3aMerieHus.
Peakuun nzomepuzanuu.

JemoHcTpanuu. Mozenu MoJIeKyJl TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHUM.

JladopaTopnasi padora Ne 7. V3roToBieHue Moieneit MOJIEKYJl OpraHUYECKUX BEIIECTB.

IpopuiabHble U npodeccMOHATBLHO 3HAYUMbIE 3JIeMEHTHI cojaep:kaHusi. CpaBHEHHE
KJacCU()UKAMU COeNMHEHUH W KJIaCCH(PMKAIMK peakiuii B HEOPTaHUYECKOW W OpraHHuYeCKOu

XHUMHHU.

2.2. Yrj1eBoa0poabl U MX NPUPOJIHbIE HCTOYHUKH.

AJIKaHbl. AJIKaHBl: TOMOJIOTUYECKMH psll, H30MEpHsT W HOMEHKJIATypa aJKaHOB.
XUMUYECKHE CBOWCTBA QJKaHOB (METaHa, OJTaHa): TOpPEHHME, 3aMEUICHHE, DPA3JI0KECHHUE,
neruapupoBanue. [I[pumMeHeHne alnkaHOB Ha OCHOBE CBOMCTB.

AJsikeHbl. DTWJIEH, €ro TMOJy4eHUue (JerHuApUpOBaAaHUEM dTaHa, JCTMOJIUMEpHU3alUeH
MOJIMATUIICHA). [ OMOJIOTHYECKU# psiji, M30MEpHs, HOMEHKJIATypa aIKEHOB. XMUMUUYECKHE CBOMCTBA
STWIEHA: TOpPEHHE, KauyeCTBEHHbIE peakuuu (oOeciBeunBaHME OpPOMHOW BOABI U PpPacTBOpa
IepMaHraHaTa Kajius), rufjparanus, noiumepusanus. [IpuMenenne sTuneHa Ha OCHOBE CBOMCTB.

AaxuHbl. AnerwieH. XHUMHYECKHE CBOMCTBAa alleTWJIEHA: TOpeHHe, oOeclBeYMBaHUE
OpOMHOI BOJIbI, NMPHUCOEAWHEHHE XJOPOBOAOpOJa W ruapatauus. [IpuMeHeHue aneTwieHa Ha
OCHOBE CBOMCTB. MeXKIIaccoBasi H30MEpUs € aJIKaIUEHAMHU.

Apenbl. benzon. Xwumuueckue CBOMCTBa O€H30/a: TOpEHHE, pEaKLUUU 3aMelIeHUS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

IlpupoaHbie MCTOYHMKM YriaeBoaopoaoB. [IpuponHslii ra3: coctaB, IPUMEHEHHE B
KauyecTBe TOIUIMBA.

Hedts. Coctas u nepepadbotka HedTu. [leperonka neptu. HedrenpoaykTs.

JemoncTpanuu. ['opeHne MeraHa, dTwieHa, aueTwieHa. OTHOIIEHHE MeETaHa, ITHIICHA,
alleTwiIeHa u OeH30J1a K pacTBOpaM IepMaHraHaTa Kanus u OpomHoi Boze. [lomyueHue sTuieHa
peakiuen aeruaparanye 3TaHosa, aleTHieHa — THIPOIM30M KapOuna kanpuus. Kosmekius
obpasuoB Heptn u HedrempoaykroB. Komnmekuuss «KaMmeHHBIH yroiab ©  NPOAYKLUS
KOKCOXMMHMUYECKOTO IPOU3BOACTBAY.

JlabopaTopHblie onbIThbl. O3HaAKOMJIEHUE C KOJUIEKIIMEH 00pa3LoB HEPTH U POAYKTOB €€
nepepaboTku. O3HaKOMJIEHHE ¢ KOJJIEKLIUEN KayuyKoB 1 00pa3liaMy U3/I€UH U3 PE3UHBI.

IpoduabHbie U NPoecCHOHATBLHO 3HAYMMBbIE 3J1eMeHThI coaep:xanus. [Ipasuio B. B.



MapkoBaukoBa. Knaccudukaius u Ha3HaUCHHE KaydyKOB.

[Tonydyenue aneTwieHa NTHUPOJIU30M MeTaHAa U KapOMAHBIM crocobom. Peaxius
[OJIMMEpU3aluy  BUHWIXJIOpUJa. [lonuBUHMIXJIOpUZ M €ro IpuUMeHeHue. Tpumepusanus
alieTuiIeHa B OEH3011.

BoccranoBnenue HUTpoOEH301a B aHUJIUH.

2.3. Kucaopoacoaepskauye opraHudecKkue coeIuHeHusl.

Cnuptsl. [lonydyenue »srtaHona OpoXKEHHMEM TIIOKO3bl M THUIpaTaluedl dSTUIICHA.
l'unpokcunbHas rpymnmna kak QyHKuuoHanbHas. [loHATHE O MpeAenbHBIX OAHOATOMHBIX CIHPTaX.
XUMHUYECKHE CBOMCTBA STaHOJA: B3aMMOJICHCTBHE C HATPHEM, O0Opa30BaHHE MPOCTHIX U CIOKHBIX
5¢UpOB, OKHCICHHE B albleruia. l[IpuMeHeHue 3TaHoja HAa OCHOBE CBOWCTB. AJIKOTOJM3M, €TO
IIOCJIEICTBHS U IPELYIPEKICHUE.

['muuepuH Kak IpeAcTaBUTENb MHOIOATOMHBIX CHUpPTOB. KadecTBeHHas peakuusi Ha
MHOI'0aTOMHBIE CIUPTHI. [[prMeHenue rnuuepuHa.

®enou. duznueckne U XUMUYECKHE CBOiicTBa (eHona. B3anmmHOe BIUSHUE aTOMOB B
MolieKkyne (eHoma: B3auMOJCIHCTBHE C THIPOKCHIIOM HATpHs M a30THOU Kucioroil [Ipumenenue
(beHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [lonstue 00 anpaerwmax. AnpACTHAHAS Tpynna Kak (yHKIMOHAILHAS.
@opManpaerug U €ro CBOMCTBA: OKHCICHUE B COOTBETCTBYIOUIYIO KHCIIOTY, BOCCTAaHOBJICHHE B
COOTBETCTBYIOIIMM cnupT. llomydeHne aibIeruioB OKHUCIECHUEM COOTBETCTBYIOLIUX CIHPTOB.
[Tpumenenne popmaibaeriia Ha OCHOBE €T0 CBOMCTB.

KapGonoBbie kucaorbl. [lonarue o kapOoHOBBIX kHcnoTax. KapOokcunpHas rpymnmna Kak
¢dbyHkuonanpHas. ['oMonoruyeckuil psif MpPedeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tomyyenne KapOOHOBBIX KHMCJIOT OKHCIEHHEM albJIeruioB. XHMHUYECKHE CBOWCTBA YKCYCHOM
KHCIIOTHI: 00II[Me CBOMCTBA C MUHEPAILHBIMHU KHCIOTaMHU U peakius tepudukanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI HA OCHOBE CBOMCTB. BhICIINE XKMpPHBIE KHCIOTHI Ha IPUMEPE NAIbMUTHHOBOU U
CTE€apUHOBOM.

Chaoxubie 3¢upbl ¥ xupsbl. [lonydyeHue cioHbIX 3(QUPOB peakuuen 3TepuduKaImy.
Cnoxxnsie 3(Upbl B IpUpoie, UX 3HaueHue. [[pumenenne ciokHbIX 3(pUpoB Ha OCHOBE CBOMCTB.

Kupsl kak crnoxsble 3¢upbl. Knaccudukanus >xupoB. XUMHYECKHE CBOWCTBA >KUPOB:
TUpOJIN3 U THApUpoBanue. [IpuMeHenne KUpoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YriieBoabl, HUX KilaccUUKAIMsA: MOHOcaxapuisl (TJIOK03a, (pykrosa),
Jaucaxapuabl(caxapo3a) U monucaxapusl (Kpaxmai v eJUTI0NI03a).

['moko3a — BeIIECTBO C JBOMCTBEHHOM (QYHKIMEH — anbaeruaocnupT. XUMHUYECKHe
CBOMCTBA TJIIOKO3BI: OKHCJIEHUE B TJIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOMT, CIIUPTOBOE
Oopoxenue. [IpuMeHeHUE TIFOKO3bI HA OCHOBE CBOMCTB.

3HayeHHWe YIJIEBOJAOB B KMBOW MPHUPOJE W KU3HM ueloBeka. [loHsTMe O peakuusx
MTOJIMKOHACHCAIIUU ¥ THIPOJIN3a Ha IPUMEPE B3aMMOIIPEBPALICHUI: TIIFOK03a — TOJINCAXapHI.

Jdemoncrpanun. Oxucinenne cnupra B anpaerua. KauecTBeHHBbIE peakuuu Ha
MHOI'0aTOMHBIE CIUPTHL. PacTBopuMocTh (eHonma B BOAe NHpu OOBIUHONW TeMmiepaType U Hpu
HarpeBaHuu. KauecTBeHHble peakiuu Ha (eHoi. Peakuus «cepeOpsHOro 3epkaiay albIeruioB U
I0K03bl. OKUCIIEHHE aJIbJIETHIOB M TJIIOKO3bl B KHCIIOTY C IOMOLIBIO THIpPOKCcHIA Menu (2).
KauecTBeHHas peakuus Ha KpaxMmall.

JladopaTopnasi padora Ne 8. CpoiicTBa riuiepuHa.

JladopaTopnas padora Ne 9.CBoiicTBa YKCYCHOM KHCIIOTHI.

IIpoduabHbie 1 NMpodeccHOHAIBLHO 3HAYMMbIE 3JIeMEHTHhI COoAep:KaHusl. MeTHIOBBIA



CIUPT U €ro HCIOJb30BAHUE B KAUECTBE XMMHUUYECKOIO ChIpbsl. TOKCMYHOCTh METAaHOJA U MpaBUjia
TEXHUKH O€30MaCHOCTH TpU padoTe ¢ HUM. DTHICHTIIMKOIh U €ro mpuMeHeHHe. TOKCHYHOCTh
STWJICHTJIMKOJIS U MPaBUJIa TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ HUM.
[Tonmukonaencanus Gopmanpaeruaa ¢ GeHosom B heHonhopMaIbICTUAHYIO CMOITY.
MHuoroo0pa3ue kKapOOHOBBIX KHCJIOT (IIaBeieBas KHUCIOTa Kak JBYXOCHOBHAs, aKpHUJIOBas
KHCIIOTa KaK HelpeaenbHas, 0eH30iHas KUCI0Ta Kak apoMaTH4ecKast).

2.4. A3oTcoaepxaiye oprannyeckue coequHenus. Iloaumepsl.

Amunsbl. Ilonarue o0 amunHax. Anudatudyeckue aMuHBI, HUX KIacCUpUKaUUi U
HOMEHKJIAaTypa. AHWIMH Kak OpraHuYeckoe ocHoBaHHe. [lonydeHue aHWIMHA U3 HUTPOOEH30JA.
[IpuMeHeHne anuIMHA HA OCHOBE CBOMCTB.

AMHUHOKHCJIOTHI. AMUHOKUCIOTHI Kak aMdoTepHble MU(YHKIIMOHATBHBIE OPraHUYeCKUE
coeMHEHHI. XMMHYECKHUE CBOMCTBA aMHUHOKHUCIIOT: B3aUMOJICUCTBUE CO IIEIOYAMH, KUCIOTAMH U
Ipyr ¢ apyrom (peakuusi monukoHjaeHcanuu). [lentuanas cBs3p u nonunentuasl. [IpumeneHue
AMUHOKHCIIOT HA OCHOBE CBOMCTB.

Bbeaku. IlepBuunasi, BTOpuuHas, TpPETHUUHAs CTPYKTYphl OeNKOB. XHUMHUYECKHE CBOMCTBA
OENKOB: TOpeHHe, JeHaTypalus, THAPOIU3, IIBETHbIE peakiuu. bruonorndeckue GyHKIMN OETKOB.

IMoaumepsl. benku n monucaxapuabl Kak OMOMOINMEPHI.

[Inactmaccel. [lonydyeHue NONMMEPOB pPEAKUMEN IMOJMMEpPU3ALUU U IMOJUKOHJICHCAIUU.
TepmoracTHYHbIC U TEPMOPEAKTUBHBIE TUIacTMAacChl. [IpencraBuTenu miacTMace.

Bonokna, ux kinaccupukauusa. [lomydyeHue BOJOKOH. OTAeNbHbIE NPEACTaBUTEIN
XUMHUYECKUX BOJIOKOH.

JemoHcTpanuu. B3aumonelicTBe aMMHMaka M aHWIMHA C COJSHOM Kuciotoi. Peakuus
aHWwIMHa ¢ OpomHOW BoAoW. Jloka3aTenbCTBO HaMW4Msl (PYHKIIMOHANBHBIX TPYII B pPacTBOpax
aMUHOKHCIIOT. PacTBopenue u ocaxkaeHue OenkoB. [[BeTHbIe peakiuu OenkoB. ['opeHne NTHYbEro
repa ¥ MmepCcTIHON HUTH.

JladopaTopnas padora Ne 10. CpoiicTBa O€TKOB.

Ipopuabuble uW  npodeccHoHAJBLHO  3HAYUMbIe  JJIE€MEHTbI  COJAEpP:KaHUs.
[MonmuBununxnopua. Ilomurerpadropatunen (tedson). dDenonpopManbIeruIHbIE IIACTMACCHI.
Hemmynouna.



Temarnueckuii mian

KosmuecTBo ayAUTOPHBIX 4YaCOB

Ne HaumenoBaHue pa3jiesioB U Maxkcum
n/n TeM aabHadg | Bcero JIa6. IIpakTnyec | CamocrosT
y4yeOHas | ay. padoThI KHe eJIbHbIEe
HArpy3K | 4acoB 3aHATHSA padoThI
a

1 BBeaenune 2 2

2 1.00mas 1 Heopranu4veckas 60 42 18
XUMHSA
1.1.0cHOBHBbIE IOHATHS U 8 4 4
3aKOHBI XUMHHU
1.2.Ilepuonnyecknii 3aK0H H 8 4 4
Ilepuoauueckasi cucrema
XHMH4YeCKHUX 3jeMeHToB /1. W.
MenpgeseeBa u CTpoeHue
aToma
1.3.Ctpoenne BemecTBa 6 4
1.4.Boaxa. PacTBopbl. 10 6 2 4
DJIeKTPOJIUTHYECKAS
AUCCOLMALIHS.
1.5.Knaccnpuxanns 14 14 6
HEOPraHUYeCKUX coeAMHeHMit
U UX CBOMCTBA
1.6.Xumu4eckue peakumu 10 6 2 4
1.7.MeTanjbl U HeMeTAJLIBI. 6 6 2

3 2.0pranuyveckasi XuMHsl. 53 32 21
2.1.0cHOBHbBIE TOHATHSA 7 4 3
OPraHu4ecKoM XUMMHH U
TeopHusi CTPOEHU s
OPraHUYecKuX COeIUHEeHUI.
2.2.¥YT1/1eBO10POJABI U UX 16 10 2 6
NPUPOIHBbIE HCTOYHUKHU
2.3.Kucaopoacoaep:xkammue 22 14 4 8
OpraHuvecKkue coeJUHEHUs
2.4.A30Tcoaep:xanue 8 4 2 4
OpraHuvecKue coeuHeHMs.
IMommepsbl.
Hroro 117 78 20 39

Ipomesicymounas ammecmayus 6 popme ougppepenyuposantozo 3awema




Ilepeuyens 1abopaTopHbIX padoT

JlabopaTopHas padora Ne 1. Peakiiun oOMeHa B pacTBOpax 3JE€KTPOJIMTOB.

JlabopaTopnasi pabora Ne 2. CBoiicTBa KUCIIOT.

JlabGopaTopnas padora Ne 3. CBoiicTBa OCHOBaHUH.

JlaGoparopHnasi padora Ne 4. CBoiicTBa COJICH.

JlabopaTtopHasi paGora Ne 5. Peaknuu coeauHEHUs, pa3OKCHHS, 3aMEIICHUS, OOMEHa,
HEUTpAIU3aLu1

JlaGopaTopuasi pa6ora Ne 6. [lonydyenue, coOupaHue U paclo3HaBaHHUE T'a30B.

JlaGoparopHasi padora Ne 7. M3roTroBiieHHE MOJEIECH MOJIEKYJI OPraHUYECKUX BEILECTB.
JlaGoparopuasi padora Ne 8. CoiicTBa riauiepuHa.

JlaGopaTopHas padora Ne 9.CBoiicTBa YKCYCHOM KUCTIOTBHI.

JladopaTopnasi padota Ne 10. CBoiicTBa OCIIKOB.



BueayauropHasi camocrosiTe/ibHasi padoTa CTyJIeHTOB

Pa3nen Bua camocrositensHOM paboTh Koma-Bo
4acoB
OObwas n Pacuer no xumuueckum GopmyiiaM 1 ypaBHEHHUSIM 4
HEOpraHW4YeCcKas | 3Hau€HUE IEPUOJUYECKOr0 3aKOHa [UIsi NOHMMAaHUA Hay4dHOMH 2
XUMUS KapTUHBI MUpPa
Cocrapnenue ypaBHEHUHM THIPOJIU3a PAaCTBOPOB COJIeH 4
ITnan-koHcneKT 1o Teme «THUMIbl KPUCTANIMYECKUX PEIIETOK. 2
JIOHOpHO-aKIENTOpHAas! CBA3b.
CocraBieHue  ypaBHEHHH  OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX 2
peakuuii METOJIOM JIEKTPOHHOIO OajiaHca
Cocrasnenue ypaBaeHuil OBP ¢ yuactuem coeanHeHuit aqroMuHus, 2
MeH, XpoMa ¥ Maprasua.
Oprannueckast | [Ipaktuueckoe 3anstue no Teme «V3omepuss M HOMEHKJIaTypa 2
XUMUS AJIKAHOBY
CocTaBuTh IUIAH-KOHCHEKT MO TeMme «CTHpOJI — MPOU3BOAHOE 2
OeH3oma
CocTaBUTh IUIaH-KOHCIIEKT U OTBETUTh HA BOIIPOCHI IO TeMe «J[Ba 2
croco0a pa3pbiBa KOBAICHTHON CBSI3M B MOJIEKYJIAX OPTraHHYECKUX
coequHeHuil. [loHsATHE O peakuaX paJuKaIbHOrO U HOHHOTO TUIIOB
Coobmenue o teme «llomydeHue >KUAKOro TOIUIMBA U3 YIIIsN» 2
N3ydyeHne Marepuaia U OTBETHI Ha BONPOCHI IO TeMe «MeraHou — 2
IIPEJCTaBUTEIb PEJEIbHBIX OJIHOATOMHBIX CIIUPTOBY
PabGora ¢ TekcTtoM yueOHMKAa U BBIIOJHEHUE IPAKTHUECKOTO 2
Matepuanga 1o Teme «(CTpoeHue, HOMEHKJIaTypa W CBOWCTBa
aJIbJIETUJIOB»
CocraBieHue KoHcIekTa 1Mo TeMe «OCOOEHHOCTH XUMHUYECKUX 2
CBOWCTB MYpPaBbUHOW KHCIIOTBI, peakIusl «cepeOpsiHOro 3epKana» u
pELIEHNE PACYETHBIX 3a/1a4
[Tonbop ¥ wu3ydYeHHE JOMOIHUTENBHOM JIUTEpaTyphl MO TeMe 2
«3HaueHHUE TJIOKO3bl M €€ TMPOM3BOAHBIX JUIsl YeslOBEeKa.
Haxoxnenue B npupone. [lonsiTie 0 BUTAMUHAX»
CocTaBuUTh KOHCIEKT B BHJE Tabauubl o Teme «buomormueckue 2
¢bynkunn 6enkoB. @epMEHTHD»
Coobmenust, 1okiaabl, ohopmieHue razersl o teme: «IIpupoaHsiii 2
Y CHHTETHUYECKUI KaydyKu»
[IpakTnueckoe 3aHsTHE TO TeMe «l eHeTMyeckass CBSI3b MEXKIY 3
KJIacCaMH OPraHU4YeCKUX COETUHEHUI
Htoro 39




XapakTepucTHKAa OCHOBHBIX BH/JI0B Y4eOHOM 1eATEeJbHOCTH CTYICHTOB

Coaepixanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

Baskneiimme XHMHYEeCKHe
IOHATHSA

YMeHue naBaTh ONpEACICHUE M ONEPUPOBATH  CIECAYIOIIMMHU
XUMMYECKHUMH IOHATHAMHU: BEUIECTBO, XHMHUYECKUH DJIEMEHT,
aTOM, MOJIEKYJa, OTHOCUTEJIbHBIE AaTOMHAas M MOJEKYJSIpHAs
Macchl, MOH, aUIOTPONMs, W30TOIBI, XHMMHYECKas CBA3b,
3JIEKTPOOTPULATENIBHOCT, BaJICHTHOCTb, CTECIEHb OKHUCIICHUS,
MOJIb, MOJISIpHAsT Macca, MOJSIpHBIA 00BEM  Ta3000pa3HbIX
BEILECTB, BELIECTBA  MOJIEKYJIAPHOTO M  HEMOJIEKYJSIPHOTO
CTPOEHH, pacTBOPBIL, JJIEKTPOJIUT u HEDJIEKTPOJIUT,
JJIEKTPOJIUTUYECKAS aucconyanus, OKHUCIIUTEND u
BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBIEHHUE, TEIUIOBOU
3pGEeKT peakIuu, CKOPOCTh XUMHUYECKOW pEaKIUH, KaTalus,
XMMHAYECKOE PABHOBECHE, YIIEPOIHBIA CKeJeT, (DYHKIHMOHAIbHAS
IpyIa, U30Mepus, FTOMOJIOTUs

OcHoBHbIE 3aKOHbI XUMHH

DopMyIHpOBaHUE 3aKOHOB COXPAHEHHS MAacChl BEUIECTB H
MIOCTOSIHCTBA COCTAaBa BELIECTB.

VYcraHOBKa MPUYMHHO-CIIEICTBEHHON CBA3U MEXKAY COJIepKaHUEM
ATUX 3aKOHOB U HAIMMCAaHUEM XUMUYECKUX POPMYI U YpaBHEHUH.
VYcraHOBKa  3BOJIIOIMOHHOM ~ CYIIHOCTH  MEHJEIEEBCKOM U
COBpEeMEHHOW (OPMYITHPOBOK Tepuoandeckoro 3akoHa J[. U.
Menneneena.

OObscHeHne (U3MYECKOTO CMBICIA CUMBOJIMKH TEPUOINYECKON
Tabnuiel xumMuueckux smeMentoB J[. Y. MenneneeBa (HoMepoB
JJ€MEHTa, Nepuoja, TpPyHnbl) M  YCTaHOBKA NPUYMHHO-
CIEICTBEHHOM  CBA3M  MEXKIYy  CTPOGHHEM  aToMa |
3aKOHOMEPHOCTSIMM ~ U3MEHEHHUS  CBOWCTB  JJIEMEHTOB U
00pa30BaHHBIX MU BEUIECTB B MEPUOIaX U FPyMIax.
XapakTepucTHKa AJIEMEHTOB MaJIBIX M OOJBIIUX MEPUOIOB MO MX
nonoxxeHuto B [lepuoanueckoii cucreme /. . Mennaeneena

OcHoBHbBIE TCOPUHU XHMUH

VcranoBka 3aBHCHMOCTH CBOMCTB XHMHYECKHX BEIIECTB OT
CTPOEHHUSI aTOMOB 00pa3yIOIINX UX XUMHUYECKHX JIEMEHTOB.
XapakTepUCTUKAa BAKHEMIIUX THUIOB XHMHUYECKUX CBS3€H U
OTHOCUTEJIBHOCTH 3TOM TUMOJIOTHH.

OObsCHEHHE 3aBHCHMOCTH CBOMCTB BEIISCTB OT HMX COCTaBa H
CTPOEHUS KPUCTAJUTMYECKUX PELLIETOK.

DopmyIUpOBKa OCHOBHBIX MOJIOKEHU I TEOpUUN
BJIEKTPOJIUTUYECKON JIUCCOLMAMA W XapaKTEPUCTUKAa B CBETE
9TOM TEOpUH CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCTMHEHU.

DOopMyJIMPOBKA OCHOBHBIX IOJIOKEHUW TEOPUH XHMHUYECKOTO
CTPOECHUSI OPraHUYECKUX COCIMHEHUN M XapaKTEPUCTUKA B CBETE
9TOM TEOPUM CBOMCTB OCHOBHBIX KJIACCOB OpPraHUYECKUX
COCIUHEHUI




BaxkHeiilne BelecTsa "
MaTepHUaJIbl

XapakTepucTuKa COCTaBa, CTPOCHMs, CBOWCTB, IIOJIY4YEHUS U
puMeHeHUsl BakHeHmmx MetaiioB (IA u II A rpynn, antomMunus,
Kene3a, a B E€CTECTBEHHO-HAyyHOM Mpoduie M HEeKOoTOphx d-
3JIEMEHTOB) U UX COEAUHEHUH.

XapakTepucTuKa COCTaBa, CTPOCHHUS, CBOWCTB, MOJNy4YEHHUS H
npuMeHenust Baxxuermux Hemetawios (VIIL A, VIIA, VIA rpynm,
a Takxke azora u Qocdopa, yriepoaa U KpeMHUS, BOAOPOJA) U UX
COCTMHEHU.

XapakTepucTUKa COCTaBa, CTPOCHHUS, CBOWMCTB, IOJNYy4YEHHUS H
IIPUMEHEHUSI BaKHEHIIMX KJIACCOB YIJIEBOJOPOAOB (QJIKAHOB,
[UKJIOAIKAHOB, AQJKCHOB, AaJIKWHOB, apeHOB) M HX Haumboiee
3HAYMMBIX B HApPOJHOXO3SIICTBEHHOM IUIaHE IIPEICTaBUTEIEH.
AHanoruyHas XapakTepUCTHUKa BaKHEWIIMX MpeAcTaBUTENeH
JIPYTUX KIACCOB OPraHUYECKUX COCAMHEHMIA: MeTaHola U
3TaHoOJa, CIOXHBIX d3(HUPOB, KUPOB, MbBUI, aJbACTUIOB
(bopmanperuioB W - areTaiblaeruja), KETOHOB  (alleToHA),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCIOTBI, AJI1 €CTECTBEHHO-
HAy4yHOTO TPO(GUIS MPENCTABUTEICH JPYruX KIAcCOB KHUCIIOT),
MOHOCaxapu/0B (T1r0KO3B1), JcaxapuioB (caxapo3bl),
nonucaxapuaoB  (Kpaxmajga W LEJUIIOJIO3bI),  aHWIIMHA,
AMUHOKHCIIOT, O€JKOB, HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH, Kay4yKOB, IJIaCTMAace

XHUMHYeCKHH 3bIK H CHMBOJIHKA

Hcnonb3oBanue B y4eOHOU U MpodecCHOHATBHON e TeIbHOCTH
XMMHYECKUX TEPMHUHOB U CUMBOJIMKH.

Ha3Banue u3y4eHHBIX BEMIECTB 1O  TPUBUAIBHOW WM
MEXKIYHAPOJHON HOMEHKJIAType M OTPAXKEHUE COCTaBa ATUX
COCTMHEHUH C ITOMOIIBI0 XUMUYECKUX (HOPMYII.

OTpakeHHEe XMMHYECKUX TPOIECCOB C TOMOIIBIO YpaBHEHHUI
XUMHYECKUX PEaKIUi

XMMHYECKHE PeaKIHU

OOBsicHeHHE CYLITHOCTH XUMHUECKUX npoueccoB. Knaccugukarus
XUMHMYECKUX PpEaKIMH IO pa3jIuyYHbIM IpPU3HAKAM: YHUCIY H
COCTaBy THPOAYKTOB U PpEareHToB, TemjaoBoMy 3(ddekry,
HampaBlIeHUIO, (a3e, HaIMUMI0 KaTalInW3aTropa, H3MEHEHHUIO
CTETEHEW OKUCIIEHUS SJIEMEHTOB, 00pa3yIOIUX BELECTBA.
YcTaHOBKa MPHU3HAKOB OOIIEr0 M Pa3jMyHOTO B THUIIOJIOTHU
peaKuil 111 HEOPraHNYECKON U OPraHUYECKON XUMHH.
Knaccupunukanuss BemecTB M MPOLECCOB C TOYKH 3PEHUS
OKHCJIEHUA-BOCCTaHOBJIEHMs. COCTaBIEHHE YpaBHEHUM peakuuil ¢
MIOMOIIIBIO METO/A IEKTPOHHOI0 OajaHca.

OOBsicHEHHE 3aBHCHMOCTH CKOPOCTH XHUMHYECKOM peakuuu u
MOJIOKEHUSI XUMHUECKOI0 PaBHOBECHS OT Pa3IMYHbIX (DaKTOPOB

XuMUYeCKUI IKCTIEPUMEHT

Brmonaenne XUMHUYECKOT'O OKCIICPUMCHTA B IIOJTHOM
COOTBETCTBHH C MPaBHIaMHU O0€30MTaCHOCTH.

Habmonenue, gukcanus v onucaHue pe3yabTaToB MPOBEIECHHOIO
HKCIEpUMEHTA




Xumuyeckas uHpopmanus

[IpoBenenue CaMOCTOSITEJIbHOTO MOUCKa XUMHUYECKOU
I/IH(bOpMaI_[I/II/I C HCIIOJIb30BAHUCM  PA3JIMYHBIX NCTOYHUKOB
(HayYyHO-TIOMYJISIPHBIX M3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UntepHera).

Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOTHH 11 00pabOTKH U
neperay XMMUYecKol HHGOpMAalLUKM W €€ TMPEACTaBICHUS B
pasnuyuHbIX hopmax

Pacuersl no XMMHYECKH
(¢opmysiaM M ypaBHEeHUAM

¥YcraHoBka 3aBUCUMOCTH MEXKIY Ka4eCTBEHHOMU u
KOJIMYECTBEHHOM CTOPOHAMM XUMHUYECKUX OOBEKTOB U MPOLIECCOB.
Pemenne pacyeTHbIX 3ama4 MO XUMHUYECKUM (GopMmyiaam U
YPaBHEHUSIM

MpoduanbHoe U
npo¢eCCHOHAIBHO 3HAYNMOE
coJep:KaHue

OObsicHEHHEe XMMHUYECKHX SIBJICHUH, MPOMCXOAIUX B IPUPOJE,
OBITY M Ha IIPOU3BO/ICTBE.

OmnpezneneHre  BO3MOXHOCTEH  NPOTEKaHUA  XMMHUYECKHUX
IPEBpAILEHHI B Pa3INYHBIX YCIOBUSAX.

Cobmro/ieHue MpaBuil AKOJIOTMYECKHM TPaMOTHOIO IOBEACHUS B
OKpY>Karollen cpenie.

OneHka BIUSHUS XMMHYECKOT0 3arpsi3HEHUS OKpYXKaloLIei cpesbl
Ha OpPraHK3M YeJIOBEKa U JAPYTue )KUBbIE OPraHU3MBI.
CoOnronenue mpaBuil 0€30MaCHOIO OOpaIleHUss C TOPIOYMMHU U
TOKCUYHBIMH BELLIECTBAMU, JJAOOPAaTOPHBIM 000PYAOBAHHEM.
[TonroroBka pacTBOPOB 33aJaHHON KOHIIEHTpALMU B OBITY M Ha
IIPOU3BO/ICTBE.

Kputnueckast onieHka J10CTOBEPHOCTH XUMHUYECKOH MHpopMaruu,
MIOCTYTIAXOIIEN U3 Pa3HBIX HICTOYHUKOB




AKTHBHbIC M HHTEePAKTHBHbIe (OPMBbI IPOBEICHNUS 3AHATHI 110 Y4eOHOi JMCIUIITHHE
«XuMHUD

Tema 3angaTuit

@opMbl POBEACHUS 3aHATHI

Tema 1.2

[Tepuoanyueckuit 3aKOH U MEPUOUYECKAST
CHCTEMa XMMHUYECKHUX dnemMeHToB /. 1.
MeneneeBa u CTpoeHUE aToMa

[Ipocmotp u oOcyxnenne npeseHtanuii. CeMunap
B JIMAJIOTOBOM PEXHME

Tema 1.3 [TpocMoTp 1 0OCyX)ICHUE
CrpoeHue BeniecTBa MYJIbTUMEAHANPE3CHTAIUH.
Tema 1.4 [IpocmoTp u oOcyxieHne BuaeoGuIbma.

Bopna. PacTBopbl. DnekTponuTuueckas
JUCCOoLUaIus

:‘)KCHepI/IMeHTaHBHHe OIIBITHI.

Tema 1.7
Mertaiibpl 1 HEMETAJIBI

[IpocmoTp 1 oOcyxieHne
MyJIbTUMEANANIPE3CHTALUI. DKCIIEPUMEHTAIbHbIE
OIIBITHI.

Tema 2.1
OCHOBHBIC TIOHSITHS OPTAaHUYECKON XUMHH U
TEOPHS CTPOCHHUS OPTaHUYECKUX COSAMHEHUIN

[TpocmoTp U 06CyxaeHue BuaeopuiIbpMa,
MYJIbTUMEIHAIIPEe3CHTALIUH.

Tema 2.2
VYT1eBoI0pOIbI U UX TPUPOAHBIC UCTOUHUKHU

[TpocmoTp u 06cyxaeHMe
MyJIbTUMEANANIPE3CHTALUI. DKCIIEPUMEHTAIbHbIE

OIIBITHI.
Tema 2.3 ITpocmoTp u 00Cyx1eHNE
Kucnopoaconepxamue opraHuuecKue MYJIbTUMEIHATPE3CHTALNH. DKCIIePUMEHTATbHBIC
COETMHEHUS OTIBITHI.
Tema 2.4 [TpocMoTp u 06Cyx)aeHHE

A3oTconepiKalie OpraHn4eckie COeINHEHUS.
[Tonumepst.

My.]'IBTHMeI[HaHpe3eHTaHPII>i. BKCHepI/IMeHTaJ'ILHLIe
OITBITHI.

yqeﬁHO'MeTOHquCKOC H MaAaTEPHAIIBHO-TEXHHYECKOE o0ecneuyeHue AUCHUIIJIUHBI

No

=
=

MaTepHaano-TeXHqucxoe obOecrnieucHre 3aHATHI

Pabouune mecta oOy4daromuxcs (1Mo KoJINYeCTBY O0yUarOLIUXCsl).

Pabouee MecTo mpemnogaBarets.

YyeOHas mocka.

Kommext YHGGHO-MCTOHHHCCKOﬁ AOKYMCHTAIUH.

Tabnuna «Ilepuoanueckas cucrema /. 1. MenneneeBay.

Tabnuia «PacTBOPUMOCTH KUCIIOT, COJICH, OCHOBAaHU B BOJIEY.

Ta6J'II/ILIa ((MOHeKyHSIpHBIC MacCChbl HCOPTaHUYCCKUX COCIUHEHUI.

o N olu| s w Nk o

Ob6opynoBaHue A MPOBEACHUS 1a00paTOPHBIX PabOT

«MukponabopaTopus.

9 Texunueckue cpeacta ooyuenus: [IK ¢ muiieH3noHHOMN MporpaMmmon,

BUACOMATCpHrAIIbI.




NudopmanuonHoe odecrieueHue 00y4eHus.

IlepeueHb OCHOBHOI U JOMIOJIHUTENBHOM JINTEPATYPBI, HEOOXOAUMOM /17151 OCBOEHMSI TUCLUILIMHBI

OcHoBHas IuTEpaTypa:
1. Epoxun I0.M. Xumus: yueouuk. M.: «Axanemusi», 2015. 448c.

Jlono/HUTeILHAS JINTEpPaTypa:
1.benonyxoB C.JI ®u3udeckas u KoJutouaHas XuMusi. JlabopaToOpHBIN MPAKTUKYM: YIeOHUK. M.:
[Tpocnexr, 2016. 240c. (octymHo B DBC «Book.ruy)

IIporpammuoe obecneuenne u UnTepHer-pecypcebi:
1. http://mwww.hij.ru/
2.http://www.xumuk.ru/encyklopedia/2/4995.html



Onucanne mKaa OICHUBaAHUA

NHaukaTopsl | HEY/I0BJIETBOPUTEIHLHO Y/10BJIETBOPHUTEJIBHO XOPOIo OTJIUYHO
YpoBeHb 3HaHUU
B o0beme, | YpOoBeHb
. MuHumaibHO COOTBETCTBYIOILIE | 3HAHUU B
YpoBeHb 3HAHUN HUKE .
JOMYCTHUMBIA  YPOBEHBb | M nporpamMmme | oobeme,
Moaxora MHHHMATIbHBIX 3HAHUU JlonyieHo | MOAroTOBKU COOTBETCTBYIOIIL
3HAHMI TpeOOBaHUI. Nmenn ' ym ' o
MHOTO HerpyOsix | Jlomymieno €M Tporpamme
MECTO TpyObIe OIUOKH.
OLLIMOKHU. HECKOJIBKO MOJrOTOBKH, 0€3
HETPYyOBIX OIINOOK.
OIMO0K
[Iponemonctpupo | [IpogemoncTpup
BaHbI BCE | OBaHbI BCE
OCHOBHBIE OCHOBHBIC
[IpoaemMoHCTpUPOBaHBI
ymeHusi. PerieHsl | yMeHus,
[Tpn pEIICHUN | OCHOBHBIE YMCHHSIL.
BCE OCHOBHBIE | pEIICHBI BCE
CTaHIAPTHBIX 3aJa4y He | PemieHsr TUTIOBBIE
3a/1a4u C | OCHOBHBIE
Hanuumue MPOAEMOHCTPUPOBAHBI 3a1aud ¢ HerpyObIMuU
N HerpyObIMU 3a/1a4u c
yMeHHii OCHOBHBIE YMEHHUSI. OLIMOKaMHU.
OLIMOKaMHU. OTJICIbHBIMU
Nmenun wmecto rpyOble | BeimoaHeHs! BCE
BrimosTHeHBI  BCE | HECYIISCCTBCHHBI
OILIUOKHU. 3alaHus, HO HE B
3a/laHusl, B | MU HeJlOYETaMH,

OJIHOM 00BbEME.

MIOJIHOM 00BEME,
HO HEKOTOpBIE C
HEJI0YCTAMH.

BBIIIOJIHCHBI BCC
3a1aHUsA B
IOJIHOM O0BEME.




[Iporpamma OHCHMIIMHEI COCTaBlI€HAa B cOOTBeTCTBHHM ¢ Tpebopanmsivu OI'OC ClIIO
no crnenuansHoctd 09.02.01 KoMnpioTepHble CHCTEMBI U KOMILIEKCHI.
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