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IHosicHuTE IbHASA 3aNHCKA
Pabouass mnporpamma  oOmeoOpa3oBaTeNbHOW — y4eOHOW — TUCHUIUIMHBL  «XHMHSD»

IpelHa3HaueHa s M3YdeHHs XUMUM B IIpe/ieNax OCBOEHHUs IpOrpaMMbl MOATOTOBKU
CTIEIIATUCTOB CPEHETO 3BeHa Ha 0a3e OCHOBHOTO OOIIETO 00pa30BaHMsI.

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpegHero o6mEro
o0pa3zoBaHus, MPENBSBIAEMBIX K CTPYKTYpe, COJEpXKAHWIO U pe3yabTaTaM OCBOECHMS ydeOHOM
TUCIHUIUIUHBL «XUMHS», B COOTBETCTBUU C PexkoMeHJanusMH MO OpraHu3alluy MOJy4eHUs
cpeaHero oOmero obpa3oBaHHs B Ipeaenax OCBOCHHS 00pa30oBaTENbHBIX MPOTPAaMM CPEIHETO
npodeccroHaIbHOr0 00pazoBaHus Ha 0a3e OCHOBHOIO OOIIETo 00pa30BaHUs C y4€TOM TpeOOBaHMI
(enepanabHBIX IOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB M IOJy4aeMOH Npodeccuu UiH
CIENHMATBHOCTH  CPEAHEro  IpodeccHOHAIBHOTO  obOpa3oBanust (mucbMmo  JlemaprameHTa
rOCyJJapCTBEHHON MOJUTHKH B cdepe MOoAroToBku padbounx kajapos u A0 Muno6puayku Poccun
ot 17.03.2015 Ne 06-259).

Conepxxanue paboueill mporpaMMbl «XHUMHSD HAMpPaBICHO Ha JOCTHIKEHUE CIEAYIOIIMX
neJjei:

* (QopmupoBaHHE Yy OOYy4JarOIWMXCS YMEHHs OICHMBATh 3HAYMMOCTh XMMMUYECKOTO 3HAHMS JUIS
Ka)KJIOTO YeJIOBEKa;

* (hopMupoBaHUE Y OOYJaAIOIMXCS LETOCTHOTO MPEICTABICHUS O MUPE M POJIH XUMHUHU B CO3AaHUU
COBPEMEHHON €CTECTBEHHO-HAYYHOH KAPTHHBI MHPA; YMEHUSI OOBICHATH OOBEKTHI U MPOLECCHI
OKpY)KaroLEH NEeHCTBUTEIBHOCTH: IPUPOJIHOM, COLIMATBHOM, KyJIbTYPHOH, TEXHUYECKON Cpelbl, —
UCIIONb3YS A1l 3TOTO XUMUYECKUE 3HAHUS,

* pa3BuTHE Yy OOydaroUMXcs YMEHHUH pa3nuyarh (AKTbl M OLEHKH, CPaBHUBATH OLEHOYHBIC
BBIBO/IbI, BUJIETh UX CBSA3b C KPUTEPUSAMH OLICHOK M CBSI3b KPUTEPUEB C ONPENEIIEHHON CUCTEMOM
LIEHHOCTEH, GopMYyIUpPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

* mpuoOpeTeHHe OOy4JarOIMMHUCSA ONbITa PAa3HOOOPAa3HOM  JEeATeNIbHOCTH, TIO3HAHUA W
CaMOIIO3HAHUSI; KIIOUEBBIX HABBIKOB, UMEIOIMX YHUBEPCATbHOE 3HAYEHUE JUISl Pa3IMUHbIX BUJIOB
NeSITeIbHOCTU (HABBIKOB pEILeHUs] MpoOsieM, TPUHATUS PELICHUM, MMOMCKa, aHaiu3a U 00paboTKu
nH(opManuy, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYIHUYECTBA, O€3011aCHOTO
oOpallieHHsl C BELECTBAMU B IIOBCETHEBHOM JKU3HN).

B pabouyto mporpammy BKIIOYEHO COAEp)KaHUE, HANpaBlIeHHOE Ha (opMUpOBaHME Yy
CTY/IEHTOB KOMIIETEHIIMH, HEOOXOIMMBIX /ISl KaYECTBEHHOTO OCBOEHUSI MPOTrPAMMBbI MOATOTOBKU
CIIEIMATUCTOB CPEIHEro 3BeHa Ha 6a3e OCHOBHOIO 0O0Iero o0pa3oBaHus C MOJTY4YCHHEM CPEIHErO
o01mero o0pazoBaHUSI.

Pabouas nmporpamma yueOHON AMCHUIIINHBI «XHUMHUSD BKIIIOYAET B CEOs:
y4eOHBI MaTepHuall, MOCIeNOBaTEeIbHOCTh €ro H3Y4eHHS, paclpelielieHne Y4eOHBIX 4acos,
TeMaTuKy pedepaToB, BHUABI CaMOCTOSTEIbHBIX DPA0OT, YUUTHIBas CIELU(UKY OCBauBaeMOH
CIEeMATBHOCTH.



OBIIAS XAPAKTEPUCTUKA YUYEBHOM JUCIHUIIIUHBLI «XUMMUS»

XUMHSL — 3TO HayKa O BEILECTBAaX, UX COCTaBE U CTPOCHHUU, CBOMCTBAX U MPEBPALICHUIX,
3HAYEHUU XUMUYECKMX BEILECTB, MAaTepUalOB U IPOLIECCOB B IPAKTUYECKON MAESITEIbHOCTH
4eJI0BeKa.

Copepxanue o01E00pa3oBaTeNbHON YU4eOHON AMCHUIIIMHBI «XUMHSD» HaIpaBlIEHO Ha
YCBOEHHE O0Yy4JaroUMMUCS OCHOBHBIX MOHSTHUM, 3aKOHOB U TE€OPUM XMMHUHU; OBJIAJIEHUE YMEHUSIMU
HaOIIOAAaTh XUMHYECKUE SIBJICHUS, TIPOBOJUTH XMMHUECKUM SKCIIEPUMEHT, IIPOU3BOAUTH PacyeThl
Ha OCHOBE XUMHUYECKUX (POpPMyYIN BEIECTB U yPaBHEHHUH XUMUUYECKUX PEAKLUM.

B mpouecce n3ydenust XumMuu y oO0ydarommxcsi pa3BUBalOTCs TO3HABATEIbHbIE HHTEPECHI U
MHTEJJICKTyaJIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITENIbHOM MPHOOPETEHHS 3HAHUM I10
XUMHUHU B COOTBETCTBUH C BO3HHKAIOUMMH >KU3HEHHBIMH MTPOOJieMaMH, BOCIIUTHIBACTCS OepexHoe
OTHOILEHUS K IIPUPOJE, TIOHUMAaHKE 37J0pPOBOT0 00pasa *KHU3HU, HEOOXOAUMOCTH MPeILypexIeHUs
SIBJICHUM, HAHOCSLMX BpeI 3A0pPOBbI0 U OKpyxkawleld cpeae. OHM OCBauBarOT IPUEMBI
IPaMOTHOr0, 0€30M1aCHOTO MCIHOJb30BAHMS XUMUYECKUX BELIECTB M MaTepHalioB, IPUMEHSIEMBIX B
OBITY, CEIbCKOM XO35IICTBE M Ha IIPOU3BOJICTBE.

[Ipu cTpykTypupoBaHUM coepx aHUsl OOIIE0Opa30BaTEIbHON y4eOHOW TUCHUILIMHBI JUIS
npoecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OPraHMU3aLMM,  peaTM3yIONMX  00pa3oBaTENbHYIO
IporpaMMy CpegHero oOmero oOpa3oBaHUs B IIpelesiax OCBOEHHUS MPOTrpaMMbl MOJITOTOBKU
CHEIHAIMCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO O0OIEro oO0pa3oBaHUs, YYUTHIBAIACH
OOBEKTHBHAsI PEATbHOCTh — HEOOJBIIOW O00bEM YacoB, OTHYIICHHBIX HAa HM3y4YeHUE XHUMHH U
CTpEeMJICHME MAaKCHUMaJbHO COOTBETCTBOBATh HJESM pa3BUBaroliero oOydeHus. [loatomy
TEOPETUYECKUE BOIPOCHl MAKCUMAJIbHO CMELIEHbl K Hayaly M3y4e€HUs TUCLUIUIMHBI C TEM YTOOBI
MoCJIENYIOIMI (PaKkTUUeCKUl MaTeprall pacCMaTpUBaJICsS HA OCHOBE U3YYEHHBIX TEOPUH.
Peanuzanus JeQyKTMBHOTO IIOAXOAA K H3YYEHHUIO XUMHHU CIOCOOCTBYET pa3BUTHIO TaKUX
JIOTUYECKUX Olepaluil MbIIUIEHUs, KaK aHalu3 U CUHTEe3, O0OOIIEeHHME U KOHKpETHU3alMs,
CpaBHEHHUE U aHAJIOTHU s, CUCTEMaTU3allUs U KIacCU(PUKALIUS U JIp.

M3yuenne XuMuu B MpodecCHOHATBHBIX 00pa30BaTENbHBIX OPTaHU3AIMAX, PEATU3YIONMX
00pazoBaTeIbHYIO MPOrpaMMy CpeIHEero oouero oopa3oBaHus B MpeAesaax OCBOCHHUS MPOrpaMMbI
MIOATOTOBKU CIIELIMATIMCTOB CPEIHEr0 3BEHA Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHusl, UMEET CB OU
0COOEHHOCTH B 3aBHCHUMOCTH OT MPOGIIIS MPOPecCHOHATBHOTO 00pa30BaHUs. DTO BBIPAXKACTCS B
COZICp)KaHUU OOY4YeHHS, KOJIMYECTBE YacOB, BBIACISEMBIX HA H3Y4CHHE OTICIBHBIX TEM
IIPOrpaMMBl, IIyOMHE UX OCBOECHMs OOydarolmMucs, 00beMe U XapaKkTepe MPaKTUUYECKUX 3aHATUH,
BHIaX BHEAYIUTOPHON CaMOCTOSITEIbHONU PabOThI CTY/IEHTOB.

Crneunduka M3ydeHUs] XMMUU MPU OBJIAJICHUH CIEIHATBHOCTIMU TEXHUYECKOTO MPOQUIIsL
OTpakeHa B KaxJIoW Teme pasznena «CopaepkaHue ydeOHOW JUCUMIUIMHBD)Y B pyOpHKe
«[IpopunbHble M NPO(ECCHOHANBHO 3HAYMMbIE 3JIEMEHTHI COJEpKaHUS». ODTOT KOMIIOHEHT
peanusyercs TpPH WHIMBUIYaJIbHOW CaMOCTOATENbHOW pabore oOydaronmxcs (HarmucaHUU



pedepaToB, MOATOTOBKE COOOIICHUM, 3allMTE MPOEKTOB), B MpoIlecce YICOHOU NEATEIBHOCTH O]
PYKOBOJACTBOM IIPCIIOAABATCIIA (BI)IHOJ'IHCHI/II/I XUMHUYCCKOTO OJOKCIICPUMCHTA - Ha60paTOpHI)IX
OTIBITOB U MPAKTHUYECKUX padOT, pelieHUH MPAKTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 3324 U T. II.).

B mporecce u3ydeHuss XUMUH TEOPETHUECKUE CBEICHHS JIOTONHSIIOTCS JEMOHCTPALIHSIMU,
J'Ia60paT0pHI)IMI/I ONbITaMMU W IIPAKTUYCCKUMU 3aHATHUSAMUA. 3HAYUTEIBLHOE MECTO OTBOAUTCSA
XUMHUYECKOMY OJKCepuMeHTy. OH OTKPBIBAaeT BO3MOXKHOCTH (OPMHUPOBATh y OOyJarommXcs
CHeHAIbHBIC TPEIMETHBIC YMEHHS: paboTaTh C BEIICCTBAMH, BBHITIOIHATH MPOCTHIC XUMUYCCKUE
OTBITHI, YYUTH OE30MaCHOMY U OJKOJIOTHYECKH TPAMOTHOMY OOpamieHUI0 C BEIIeCTBAMH,
MarepruajiaMu U ImpoueccaMu B 6BITy M Ha IPOU3BOJCTBC.

B mporecce m3ydeHus XuMUU BaXHO (HOpMHUPOBATH MH(OPMALIMOHHYIO KOMIIETEHTHOCTH
oOyuaronmxcs. [loaTomy mnpw  OpraHu3alid  CaMOCTOSITEIbHON  paboThl  HEOOXOAMMO
aKIICHTUPOBATh BHUMaHUE OOyJarOIMXCS Ha TMOUCKe WHEOOpPMAIMM B CPEICTBAX MacCMeIua,
WuTepHere, y4eOHOM U cCHeNUANbHOM JHUTEpaType C COOTBETCTBYIOUMM OGOpMIICHHEM U
MPENICTaBIICHUEM PE3YIIbTATOB.

W3yyenne oOmeoOpazoBaTeNbHON  yd4eOHOM  OUCHUIUIMHBL  «XUMHS»  3aBEpILAETCs
MOJIBEJICHNEM HTOToB B QopMme Tu(hdepeHINPOBAHHOTO 3a4eTa B pPaMKax MPOMEKYTOUHOMH
aTTEeCTAllUM CTYACHTOB B MPOIIECCE OCBOCHUS MPOTPaMMbI MOATOTOBKU CIEIUATHMCTOB CPEIHETO
3B€HA C TTOJIyY€HHEM CPeIHEro o0Iero oopa3oBaHusl.

MECTO YYEBHOM JUCHUILIAHBbI B YYEBHOM ILJIAHE
B nmpodeccnonanbHpIX 00pa30BaTEIbHBIX OPTaHU3AMMAX, PEATHIYIOIMX 00pa30BaTEIbHYIO
MporpaMMy CpelHero oOImero oOpa3oBaHUsS B TpeAeliax OCBOSHHUS MPOrpaMMbl IMOJATOTOBKU
CIICIIMATUCTOB CPETHEr0 3BeHa Ha 0a3e OCHOBHOTO OOINEro oOpa3oBaHMs, ydeOHas MUCIUILINHA
«Xumus» W3ydaeTcss B 00meoOpa3oBaTebHOM IMHUKIC Y4EOHBIX MPOrpaMM  IOATOTOBKH
CIIEIMATUCTOB CPEIHEro 3BeHa Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHMs C MOIyYEHUEM CPETHETO
obrmero obpazoBanus (IIIICC3).

PE3YJILTATBI OCBOEHUS YUYEBHOMN JACHUIIIMHBI
OcBoeHue coaepkaHUs YICOHOW IUCHUIUIMHBI «XHMHUST», 00ECIeUnBACT JOCTH)KCHHUE
CTYJICHTaMH CIIEAYIOUWMX Pe3yabTaTOB:

* IUYHOCHHBIX:

—YyBCTBO TOPJIOCTH M YBa)KCHHS K UCTOPHUH W JOCTHKCHHUSAM OTCUCCTBEHHOW XMMHUYECKON HAYKH,
XUMHUYECKH TPAMOTHOE MOBe/IeHNE B MTPO(HECCHOHAIBHON IEATEILHOCTH U B OBITY IIPHU OOpaIicHI U
C XMMHUYECKUMH BEILECTBAMH, MaTepHAJIaMH U MTPOIIECCAMHU;

—TOTOBHOCTh K TIPOJOJDKCHHIO OOpa30BaHUS M TIOBBINICHHUS KBadHM(UKAIIMA B W30paHHOU
podecCHOHATHPHON JICATSIIEHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM XUMUYCCKUX KOMITCTCHIIHI B
3TOM;

—YMEHHE HCIIOJIB30BaTh JOCTHIKCHUS COBPEMEHHOW XUMHUYECKOW HAyKd W XUMHYECKUX
TEXHOJIOTUW JUIS TIOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO Pa3BUTHS B BBIOpaHHOMN
npodeccruoHaIbHON ESTETbHOCTH,

® Memanpeomemn bIX:
—HCIIOJIB30BaHUC PA3IIMYIHBIX BU 0B IMO3HaBaTEIbHOM JACATCIIBHOCTH u OCHOBHBIX



MHTEJUIEKTYaJIbHBIX Omepauuil (IOCTaHOBKU 3adayd, (OpMyIupoBaHUs THUIIOTE3, aHalu3a U
CHUHTE3a, CPaBHEHU I, 0000IICHU A, CUCTEMAaTU3AIli 1, BBISBJICHUS TPUUYNHHO-CIICICTBEHHBIX CBSI3EH,
MOMCKa aHaJIoroB, GOPMYITHPOBAHUS BHIBOJOB) ISl PEIICHUS TOCTABICHHOW 3a7auu, TPUMEHEHUE
OCHOBHBIX METO/IOB MO3HAHUA (HaOII0IEHUs], HAYYHOTO SKCIIEPUMEHTA) JUIl U3yYeHUS Pa3InyHbIX
CTOPOH XUMHYECKUX OOBEKTOB U IPOLECCOB, C KOTOPHIMH BO3HUKAET HEOOXOANMOCTh
CTAJIKUBATHCS B MPOdecCHOHAIBHOM cdepe;

—HCTIOJB30BAaHUE PA3NMYHBIX HMCTOUYHHUKOB ISl TMONY4EHUS XUMHYECKOW HHGpOpMaAIuu, yMEHHE
OLICHUTh €€ JOCTOBEPHOCTH JUIsl JOCTUKEHHUS XOPOILMX PE3YJIbTaTOB B MpoecCHOHAIBHON cdepe;

* npeOMemHbIxX:

—COpMUPOBAHHOCTH TPEACTABICHUNA O MECTE XMMHUHM B COBPEMEHHON HAaydHOW KapTHHE MUPA;
MMOHWMAaHHE PO XUMHH B (POPMHUPOBAHWU KPYro3opa u PyHKIIMOHAITBHON TPAMOTHOCTH YEJIOBEKa
JUISl pEIieHUsl MIPAKTUYECKUX 3a]1a4;

—BJIQJICHUE OCHOBOIIOJATalOIMMU  XUMUYECKUMU IMOHATUSIMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOM;
—BJIa/ICHME OCHOBHBIMU METOJaMHU HAy4YHOT'O MO3HAHMUS, HCIIOJIb3YeMbIMH B XUMHU:
HaONIIO/ICHUEM, ONMUCAaHUEM, U3MEpPEHUEM, SKCIEPUMEHTOM; yMeHue 00pabaThiBaTh, OOBICHSTH
pe3yabTaThl MPOBEICHHBIX OMBITOB W JENaTh BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSATH
METO/Ibl TTO3HAHUS MIPU PEIICHUU MPAKTUYECKUX 3a/1a4;

—c(hopMHPOBAHHOCTh YMEHHS JaBaTh KOJIWYECTBEHHBIE OLIGHKM M TPOU3BOAUTH PACUYETHI IO
XUMUYECKUM (PopMysiaM U ypaBHEHUSIM;

—BJIaJICHUE TIPABUJIAMH TEXHUKH 0€30TTaCHOCTH IPH UCIIOJIH30BAHUN XUMHUYCCKIX BEICCTB;
—c(opMHpPOBAaHHOCT, COOCTBEHHOW TO3UIMHM MO OTHOIICHHIO K XUMHUYECKOW HWHQOpMAaIuu,
MOJYy4aeMOM U3 pa3HbIX HCTOYHUKOB.



COJIEP)KAHUE YYEBHOM JTACHUILTUHBI

BBenenue
Hayunble MeTonpl MO3HAHWSA BEIIECTB M XUMHYECKUX SIBJICHUU. Poiib sKcriepuMeHTa
TEOpPUU B XMMUH. MOAEINPOBAHNE XUMUYECKUX ITPOLIECCOB.

1. OBIIAA U HEOPTAHUYECKASA XUMUA

1.1.0cHOBHbIE MOHATHS W 3aKOHbI XUMHHU

OcHoBHble mNOHATHUS XxuMuM. BemectBo. Atom. Monekyna. XUMHYECKUI 3JIEMEHT.
Amnorponusi. Ilpocteie u cioxkHble BemecTBa. KayeCTBEHHBIM M KOJIMYECTBEHHBIM COCTaB
BEIICCTB. XUMHYECKHE 3HAKU U (Gopmynbl. OTHOCUTENBHBIE aTOMHAash U MOJICKYJISIpHAs MAacChl.
KonuuectBo BemecTna.

OcHoBHBbIE 3aKOHBI XUMHHM. CTexuOMETpHUs. 3aKOH COXpPaHEHHsSI MacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB MOJIEKYIISIPHOM CTPYKTYphl. 3aKOH ABOTrajipo M CIEACTBUS U3 HETO.

PacueTHble 3aauM Ha HAXO0XKICHHE OTHOCHUTEIIBHOW MOJIEKYJISIPHOM MAcChl, OIPEIEICHUE
MacCOBOM JIOJIM XUMHYECKHX 3JIEMEHTOB B CIIOXKHOM BEILECTBE.

JdeMoncTpanuu. Mojenn aToOMOB XMMHYECKUX AJIEMEHTOB. MoAenn MOJIEKyl IPOCTHIX H
CIIO)KHBIX BEILIECTB (apocTepkHEBble). Komlekius MpocThIX M CIOXKHBIX BelecTB. Mojenb
MOJIIPHOTO 00beMa ra3oB. Asotpomnus gocdopa.

IIpodunbHbIe U NPOPecCHOHATIBLHO 3HAYUMBbIE 3JIEMEHTBI COAeP:KAHMS. AJIJIOTPOITHBIE
Moaudukanuu yriepona (anmMas, rpadut), Kuciaopona (KUCIOPO, 030H), ojioBa (cepoe m Oernoe
0JIOBO).

1.2.Ilepnoauueckuii 3akoH u Ilepuoauyeckas cucrema XxumMu4yeckux jemenros 1. U.
MeHnneJieeBa H CTpOeHHE aTOMA

Hepuomnuecknii 3akon JI. W. MenpeneeBa. Ortkpeitue J[. WM. MenaeneeBbim
[lepronnueckoro 3akoHa. [lepuogmyeckuit 3akon B opmynupoBke J[. . Menneneena.

[lepuoandeckass TabnHMIla XUMHYECKHX OJIEMEHTOB — Tpaduueckoe OToOpakeHue
MepUoINYecKoro 3akoHa. CTpyKTypa MEpUOAMYECKOM TaOMUIIBl: MEepHoabl (Majabie U OONbLIME),
Tpynibl (TJIaBHAS U MOOOYHA).

Crpoenne atoma u nepuoguuveckuii 3axon /I. U. MengeneeBa. ATom — cloxHas
yactTuua. SAnapo (OIpOTOHBI M HEUTPOHBI) U BJIEKTpoHHass oOonouka. M3orombl. CTpoeHue
ANEKTPOHHBIX 000JI0OYEK AaTOMOB 3JEMEHTOB MalblX MepuoaoB. OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX O000JOYEK aTOMOB 3JIEMEHTOB OOJBIIMX MEPUOJOB (IEPEXOAHBIX JJIEMEHTOB).
[Monsitue 06 opOuTansx. S-, p- u d-opOurtanu. DIeKTPOHHBIE KOH(UTYPAIUH aTOMOB XUMHUYECKUX
3JIEMEHTOB.

CoBpeMenHas GopMyIUpOBKa MEPHUOIUYECKOTO 3aKOHA. 3HAUEHUE MEPUOJMUYECKOTO 3aKOHa
Y TIEPUOJUYECKON CUCTEMbl XMMHUYECKHX 3jeMeHTOB [[. . MeHneneeBa sl pa3BUTHSL HAyKu U
MMOHUMAHUS XUMUYECKOWU KAPTUHBI MUPA.

Jemoncrpamuu. Pazmuunsie dopmbl [lepronnyueckoil cucTeMbl XMMUYECKUX AIeMeHTOB /1.
N. MeHnneneesa.

IIpopuabHbie H  NpoPeCcCHOHANBHO  3HAYHUMbIE  JJIEMEHTbl  COJEpP:KAHMA.
PannoaktuBHocTh. HMcnonb3oBaHME  PaJMOAKTUBHBIX HM30TOMOB B TEXHUYECKUX  LEJSX.
PeHTreHoBCKOE U3ITydeHNE U €ro UCIOIb30BAHUE B TEXHUKE U MEULIMHE.



1.3.CTpoeHue BemecTBa

HNonnas xumuyeckass cBs3b. KaTuoHbl, ux oOpa3oBaHHE W3 aTOMOB B pe3ylbTaTe
mpolecca OKUCICHHS. AHHMOHBI, HUX 0Opa3oBaHME W3 aroMOB B pe3ylbTare Ipolecca
BOCCTaHOBJIEHUA. LOHHas CBsA3b, KaKk CBS3b MEXJy KaTHOHAMU W AHUOHAMH 3a CYET
AJIEKTPOCTATHYECKOTO MpUTsHKeHUs. Kiaccudukanus HOHOB: IO COCTaBy, 3HAKY 3apsiia, HATMIHIO
rupaTHol 00o0uku. MoHHBIE KpUCTaiInyeckue pemeTkd. CBONCTBA BELECTB ¢ HOHHBIM THIIOM
KPUCTAJNINYECKON PEHIeTKH.

KoBanenTHast xumuyeckassi cBs3b. MexaHu3M 00pa3oBaHMSI KOBAJEHTHOM CBSI3U
(oOMEHHBIM M JOHOPHO-AKIENTOPHBIN). DJIEKTPOOTpULIAaTENbHOCTh. KoBaslleHTHBIE MOJSpHAs U
HenousipHas cBs3u. KpaTHOCTh KOBaJIGHTHOM CBsA3U. MOJEKy/ISIpHBIE U aTOMHBIE KPUCTAIIIMYECKUE
pemieTkr. CBOMCTBA BEIIECTB C MOJIEKYJISIPHBIMUA U @TOMHBIMU KPUCTAUIMYECKUMU PEILIETKAMU.

MeTanandeckass cBsi3b. MeTrainueckas KpUCTAJUIMYECKas peleTKa M MeTaJlIndeckas
XUMUYECKasl CBsI3b. PU3MYECKUE CBOMCTBA METAIIIIOB.

ArperaTHbie COCTOSIHHSI BelIeCTB M BOJAOPOJHAsi CBA3b. [Beproe, JKUJAKOE U
razoo0pa3Hoe cocTosiHus BelecTB. llepexon BemecTBa M3 OJHOIO AarperaTHOr0 COCTOSIHUS B
npyroe. BopopoaHast ¢Bsi3b

Yucreie BemecrBa U cmecu. [lonsarue o cmecu BemecTB. 'OMOreHHBIE U T€TEPOTCHHBIE
cmecu. CocraB cmeceii: oObeMHass MU MaccoBasl JI0JIM KOMIIOHEHTOB CMECH, MaccoBasl J0Jis
IIPUMECEH.

JucnepcHsie cucreMsl. [lonstue o nucnepcHoii cucreme. JucnepcHas gasza u
nucrnepcuonHas cpena. Kinaccudukanus nucnepcHbix cucteM. [loHsTHE 0 KOJTOMAHBIX CHCTEMAX.

Jdemoncrpauuu. Mojenps KpUCTAUIMYECKOW PEHIETKM XjIopuaa Harpus. Mogenu
KPUCTAIMYECKUX pPEIIeTOK anma3a u rpaduta. Ilpumbopsl Ha x)uakux kpuctamuiax. OOpasiisl
Pa3IUYHBIX AUCIIEPCHBIX CUCTEM: AMYJIbCU, CYCIIEH3UH, a3po30Jieil, rene u 3oieid. Koarymsiusi.

IIpoduiabhbie u npodeccHOHATBHO 3HAYHMMBbIE 3JIeMEeHThI coAepxanusi. [lonsipHOCTh
CBSI3U U NOJSAPHOCTH MOJIeKyibl. Konaencanus. Texydects. Bosronka. Kpucrammsanus.

1.4. Boga. PacTBOpbI. Dile KTPOIUTHYE CKAs TUCCOIUALMS

Bona. PacrBopsl. PacrBopenue. Bojga kak pactBoputens. PacTBOPMMOCTH BEIIECTB.
HacpllieHHbIE, HEHACBIIIEHHBIE, TTEPECHIILICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KHUIKOCTEH U TBEPJIBIX BEILECTB OT Pa3IMYHbIX (PAKTOPOB.

MaccoBas 101151 paCTBOPEHHOTO BEILECTBA.

JIeKTPOIUTHYE CKASA AUCCOLHALIUS. DJIEKTPOJIUTHI u HEDJIEKTPOIUTHI.
DJIEKTpOJIMUTHYECKAs AUCCOLMANs. MeXaHU3MBI 3JIEKTPOJIMTHYECKON TUCCOIMAINH JIJIsl BEILECTB C
pa3IMYHBIMUA TUIIAMU XUMHYECKON CBs3U. [MapaTMpoBaHHBIE M HETWAPATUPOBAHHBIE HOHBI.
CreneHp ANIEKTPOIUTHYECKON nuccommanuu. CribHbIe W cnadble d1eKTponuThl. OCHOBHBIE
MOJIOKEHHUSI TEOPUHU DIIEKTPOJUTHYECKOM auccouranuu. KHCIOThI, OCHOBaHUS W COJM KaK
3JIEKTPOIUTHI.

Jdemoncrpanun. PactBopumocts BemecTB B Bojie. CoOMpaHue ra30B METOJOM BBHITECHEHUS
BOJIbI. PacTBOpeHME B BOJIE CEPHOU KUCIIOTHI U colielt amMouus. OOpasIibl KpUCTALIOTHAPATOB.
HcnpiTanne pacTBOPOB 3JIEKTPOIUTOB U HERJIEKTPOJIUTOB HA IPEAMET TMCCOLUAIIMN. 3aBUCUMOCTb
CTEIIeHH AJIEKTPOIUTUYECKOIN AUCCOIMAIINU YKCYCHOM KUCIOThI OT pa30aBiieHHs pacTBOpA.
IIpuroToBieHUE KECTKOU BOABI U YCTPAHEHUE €€ KECTKOCTH. MIOHUTHI.

JlabopaTtopnasi padora Ne 1. Peakuniu oOMeHa B pacTBOpax 3J1EKTPOJIUTOB.

IIpodunbHbie ¥ NMPodecCHOHAIBLHO 3HAYMMbIE 3JIeMEHThI colep:kanus. PacTBopeHue
Kak (pu3uKo-XuMUYecKuil mporecc. TermioBbie 3GdeKTsl MPU pacTBOpeHUU. KpucrammoruapaTsl.



Pemienue 3a1a4 Ha MaccoBYIO OO0 PACTBOPEHHOTIO BeliecTBa. [IpuMeHeHne BoAbl B TEXHUUECKUX
uensx. JKectkocTs BOJbI U CIIOCOOBI €€ yecTpaHeHUsl. MUHepaIbHbIE€ BOJIbI.

1.5. Kinaccud uxkanus HeoOpraHu4eCKMX coeJUHEeHUIl U MX CBOMCTBA

Kucaorsl u ux cBoiicrBa. KHCIOTBI KaK 3JIEKTPOIUTHI, MX KIACCH(PUKAILIHS 110 Pa3IAYHBIM
Mpu3HaKaM. XUMHUYECKUE CBOWCTBA KUCIOT B CBETE TEOPUHU SJEKTPOJIUTHUUECKON TUCCOLUALUU.
Oco0eHHOCTH B3aMMOJAEUCTBHUS KOHIEHTPUPOBAHHOW CEPHOW M a30THOM KU CIOT C METallJIaMH.
OcHOBHBIE CTTOCOOBI TTOJTYdE€HUS KUCIIOT.

OcHoBaHusi U UX cBoiicTBa. OCHOBaHMS KaK JJICKTPOJIHMTHI, WX KiaccHuKamus IO
pa3IUYHBIM NpU3HAKaM. XMMHYECKHE CBOKWCTBA OCHOBAHUW B CBETE TEOPUHU AJIEKTPOITUTUUYECKOU
auccounanuu. PasnoxkeHne HepacTBOPUMBIX B BOJie OCHOBaHMI. OCHOBHBIE CLIOCOOBI MOMYyYEHUS
OCHOBaHUII.

Cosmm m ux cBoiicrBa. Conu kak 31ekTpoiauThl. Conu cpeaHue, KUCIble U OCHOBHBIE.
XUMHYECKHE CBOMCTBA COJIEH B CBETE TEOPUM DJICKTPOIMTHUYECKOW auccorpanuu. CrocoOs
ITOJTy4E€HUS COJICH.

I'maponus cosen.

Oxcuabl U ux cBoiictBa. Coneobpasyronme u HecoleoOpasyonme okcuabl. OCHOBHBIE,
aMm(pOTEpHBIE M KHUCIOTHBIE OKCHIBI. 3aBUCHUMOCTh XapaKTepa OKCHIA OT CTEMEHU OKHCICHUS
o0pa3yrolero ero Metajura. XUMHYECKHE CBOMCTBA OKCUIOB. [lomydeHre OKCHI0B.

JdemoncTpauuu. B3aumonelcTBHE a30THOM M KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOT €
Metaiiamu. ['openne docdopa u pactBopeHue npoaykra roperus B Bojie. [lomydenue u cBoiicTBa
aM(pOTEepPHOTO THAPOKCHUIA.

Jlabopatopnas padora Ne 2. CBolicTBa KMCIIOT.

JlaGopaTopnasi pabora Ne 3. CBoiicTBa OCHOBaHUIA.

JlaGopaTopnasi padora Ne 4, CBoiicTBa coeil.

[popunabubie W npodecCHOHAIBHO 3HAYHMbIE 3JJIeMEHThbI coaepxanusa. [IpaBuia
pa30aBiIeHHs] CEpHOM KHUCIOTHI. VICmonb30BaHHE CEPHOW KUCIOTHI B MPOMBINUIEHHOCTU. Exkue
LIEJI0YH, UX HCIOJIb30BAaHNE B MIPOMBIIUIEHHOCTH. ['alieHas n HerameHast U3BeCTh, €€ IPUMEHEHUE
B cTpouTensCcTBE. ['UIic u anedactp, rurcoBaHue.

[lonsitue o pH pactBopa. KucnoTHas, menoyHas, HeuTpaabHas Cpeibl pacTBOPOB.

1.6.XumHnyeckue peakuuu

Knaccupuxkanmss XxuMu4YecKMX peakumid. Peakuuu  coequMHEHHs, Pa3IOKEHHS,
3amemieHus, oOmeHa. Karanutuueckue peaknuu. OOpaTuMble W HeoOpaTUMbIE PEAKIIHU.
['oMOreHHBIE W TETEPOTCHHBIE PEAKIUH. DK30TEPMHUYECKME M DHIOTEPMHUYECKUE PEAKIHU.
TennoBoit a¢ddexr xumuueckux peakuid. TepMoxuMuyeckue ypaBHEHUS.

OxucanTe/IbHO-BOCCTAHOBHUTEJ/IbHbIE peakuuu. CreneHb okucieHus. OKuACIUTenb U
BOCCTaHOBJICHHE. BocCTaHOBUTENh U OKUCIIEHUE. METO T 3JIEKTPOHHOTO OaylaHca JijIsl COCTABIICHUS
YPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU.

JladopaTtopnass paGora Ne 5. Peakuuu coequHEHUs, Pa3lOKEHHUsS, 3aMEIICHHs, 0OMEHa,
HeUTpaIu3aiui.

[popuabubie U npodecCHOHATBHO 3HAYMMBIE 3JIEeMeHThI coaep:xkanus. [lonstue o0
3JEKTPONIN3E. DIEKTPOIU3 PACIIaBOB. DJIEKTPOJIN3 PACTBOPOB.

1.7. MeTanjibl 1 HEMETAJLJIbI.

Metamabl. OCOOCHHOCTH CTPOEHHUSI aTOMOB M KpUCTaioB. (DU3MYECKHE CBOMCTBA
MeTayioB. Krnaccudukanus METAIOB MO pPa3TUYHBIM TMpHU3HAKaM. XUMHUYECKHE CBOMCTBA



METAJJIOB. DJIEKTPOXUMHUYECKUNA P HAPSHKEHU MeTauioB. MeTamioTepMus.

OO0ume cnocoObl MOY4YEHHST METAJUIOB.

Hemetannbl. OcoOGeHHOCTH CTpoeHUs aToMoB. Hemeramisl — MpocThie BeEIIECTBA.
3aBUCUMOCTb CBOMCTB TaJIOTEHOB OT UX nosiokeHus B [leprnonnueckoit cucreme. OKUCIN TENbHBIE
U BOCCTAaHOBMTEJBHbIE CBONCTBA HEMETAUIOB B 3aBUCHUMOCTH OT HUX IIOJIO)KEHUS B psay
IEKTPOOTPULIATETBHOCTH.

JdemoncTpanuu. Komnekuuss mertannoB. BzauMopelicTBue MeTalIoB € HeMeTallaMU
(>kenesa, LMHKA U aJIIOMUHUSA C CEPOil, alFOMUHUS C HOJOM, CYpbMBI C XJIOPOM, TOPEHHUE KeJie3a B
xjope). ['operue MeTaioB. ATIOMUHOTEPMHUSL.

Konnexkuus nemeramioB. ['openue HemeTamioB (cepsl, Gocdopa, yris). BeitecHeHue MeHee
aKTUBHBIX TAJIOTEHOB M3 PACTBOPOB UX coJiell 0oJjiee aKTUBHBIMU TaJIOT€HaMHU.

JlabopaTopnasi padora Ne 6. [lonryuenue, coOupanue v pacrio3HaBaHUE Ta30B.

IIpopniabHbie W npodeccHOHANBHO 3HAYMMbIC JJIEMEHThI coiaep:kanusa. Kopposus
METAJIJIOB: XMMHUYECKass W dIeKkTpoxumuueckas. Kiaccudukanuss KOppo3uH METaIOB IO
pa3nuyuHbIM Ipu3HakaM. CrocoOb! 32l Thl METAIIOB OT KOPPO3UH.



2. Oprannyeckasi XuMust

2. 1. OcHOBHbIE NOHATHS OPraHUYeCKON XMMHMHM W TeOpUSl CTPOEHHS] OPraHu4ecKHUX
coeJIuHe HU I

IIpeameT opranuyeckoil xuMuM. IIpuponHbie, HCKYCCTBEHHBIE U CHUHTETUYECKHUE
opraHuueckue BemiecTBa. CpaBHEHHE OPraHUYECKUX BELIECTB C HEOPTAaHUYECKUMU.

BanentHOCTh. XMMHUECKOE CTPOCHHE KAK MOPSANOK COEAMHEHHUS aTOMOB B MOJIEKYNBI 1O
BAJICHTHOCTH.

Teopuss cTpoeHuss opranmdyeckux coeauHeHuidi A. M. ByraepoBa. OcHOBHbIE
MOJIOKEHUSI TEOPHH XUMHUYECKOTo cTpoeHHs. M3omepuss n m3oMmepbl. XuMHUecKue (GOpMyasl H
MOJIEIM MOJIEKY] B OPraHMYECKON XUMUHU.

Knaccupuxauusa opranuyeckux BemecTB. Kiaccuukamus BeEmecTB MO CTPOCHHUIO
VIJIEPOJHOTO CKeJleTa W HaTM4Mi0 (yHKIHOHAIBHBIX Tpymm. ['omonorn u romonorus. Hauama
HomeHkinarypsl [UPAC.

Knaccupukanmss peakumid B OpPraHu4veckod XuMuM. Peakuuu nOpuCOCTUHEHUS
(ruapupoBaHusl, raJIOTCHUPOBAHUS, THAPOTAIOTEHUPOBAHUS, TUApaTauu). Peakunu 3aMerieHus.
Peaxkuuu n3omepusanuu.

JdemoncTpanun. Mojenu MOJIEKyJl TOMOJIOTOB U M30MEPOB OPIraHMYECKUX COEAMHEHU.

JlaGopaTopnasi padora Ne 7. zroroBienne Mojeneld MOJIEKYT OPTaHMYECKUX BEIIECTB.

IIpopuiabHbie U nMpodeccHOHAIBLHO 3HAYMMBble JIeMeHThbl coaepxkaHusi. CpaBHEHUE
KIacCU(UKALlMM COCAMHEHMH W KiIacCH(UKAMU peakuuil B HEOPraHMYECKOW U OpraHUYecKOi
XUMHHU.

2.2. YrieBoaopoabl M UX NPUPOJHbIE HCTOYHHUKH.

AnkaHbl. AIIKaHbI: TOMOJIOTHYECKUU psAl, H30MEpHUsS U HOMEHKIAaTypa aJIkaHOB.
XUMHUYEeCKHe CBOICTBa ajlkaHOB (MeTaHa, »3TaHa): TOpPEHHUE, 3aMelleHUEe, pa3JIoKEHUe,
neruapupoBanue. [lpuMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

AnkeHbl. DTHWJEH, €ro TMOiydyeHHe (JAETUIPHUPOBAHHEM OTaHa, JEMOJMMEpHU3alluei
MOJUATUIICHA). ['oMoIorndeckuil psiji, H30MepHsi, HOMEHKIATypa aTKeHOB. XMMHUYECKHE CBOMCTBA
STHJIEHA: TOpEHHWE, KAYeCTBEHHBIE peaknuu (oOecrBeuynMBaHue OpOMHOM BOJBI U PacTBOpa
MepMaHraHaTa Kajus), Tuaparauus, noauMmepusanus. [Ipumenenne 3TuineHa Ha OCHOBE CBOMCTB.

AnxkuHbI. AnerwieH. XUMHYECKHE CBOWCTBa alleTHJIEHA: TOpeHue, OOecIBEeYMBAHHE
OpOMHOW BOJBI, NPUCOECIUHEHHE XJIOPOBOAOpoJa M rujapartauus. llpuMeHeHnue aueruiieHa Ha
OCHOBE CBOMCTB. MeKKIIaccoBasi U30MEPHUS C AJIKAIUEHAMM.

Apenbl. benzon. Xumuueckue CBOICTBa O€H30J7a: TOpPEHHE, pEAKIUU 3aMElCHUS
(ramorenupoBaHue, HUTpoBaHue). [I[pumeHeHne 6eH301a HA OCHOBE CBOMCTB.

IIpupoanblie MCTOYHUKH YIieBoaAopoaoB. Ilpuponneiii ra3: cocraB, IPUMEHEHUE B
Ka4uecTBE TOILIMBA.

Hedre. CocraB u nepepabotka Hedru. [leperonka Hedru. Hedrenpoaykrsr.

JdemoHcTpanuu. ['opeHue meraHa, 3TWiieHa, auneruyieHa. OTHOILIEHHWE METaHa, 3TUJICHA,
areTHiIeHa U OeH30JIa K pacTBOpaM IMepMaHTaHaTa Kanus u OpomHo# Bone. IlomyueHue stuneHa
peakuueil neruapartalued 3TaHoNa, aleTusieHa — TUIPOIM30M KapOuaa kanbius. Komnmekius
obpasuioB Hehpru u HedrenpoaykroB. Kommekius «KaMeHHBIM yroib W TPOAYKIHS
KOKCOXMMHYECKOTO IPOU3BOJCTBAN.

JlaGopaTopHbie onbIThl. O3HaKOMIIEHHE C KOJIJIEKIIMEH 00pa3iioB HEPTH U MPOAYKTOB €€
nepepaboTku. O3HAKOMIICHHE C KOJUICKIIMEH KaydyKOB M 0Opa3iaMu U3ICIUi U3 Pe3UHBI.

IIpo¢gniabHbie 1 Npod eccHOHAJIBHO 3HAYMMBIE 3JIeMeHTHI cofepxanus. [Ipasuio B. B.



MaproBHukoBa. Knaccudukarnus u Ha3HaYCHHE KayIyKOB.

[lomyyenue ameTuieHa MHUPOIM30M MeTaHa M KapOUIHBIM crmocoOom. Peakius
MOJUMEpU3aluK  BUHWIXIOpUAA. llomuBUHMIXIIOpHA W €ro MNpuUMEHeHue. Tpumepuszanus
areTuieHa B OEH3011.

BoccranoBnenne HUTpOOEH301a B aHUJIUH.

2.3. Kuciaopoacoaep:kanme opraHnyeckKue coeIHHEHUsI.

Cnuprbl. [lonyuenue »sTaHona OpoKE€HHMEM IVIIOKO3bl W TUApaTaluedl d3TUJIeHa.
I'mapoxcunbHas Tpynmna Kak ¢yHKIHOHAJIbHAA. [IoHSATHE O MpeneNbHBIX OJHOATOMHBIX CIIHPTAaX.
XuMHYECKHE CBOMCTBA STAaHOJIA: B3aUMOJICHCTBHE C HATPHEM, 0OPa30BaHME MPOCTHIX U CIOKHBIX
a¢upoB, OokuciIeHUE B anmpAeruj. [IpuMeHeHue 3TaHoJia Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €TO
MIOCJIEJICTBUSA U IIPELyIPEKICHUE.

'muuepuH kak NpeACTaBUTENb MHOTOATOMHBIX cHUPTOB. KauecTBeHHas peakuus Ha
MHOTI0aTOMHBbIE CIUPTHI. [I[puMeHeHue rmunepruHa.

®enos. dusnyeckue U XUMUYECKHE CBOMCTBa (eHona. B3aumHOe BiIusSHUE aTOMOB B
MoJieKyse (heHoJa: B3aUMOJCHCTBHE C TUAPOKCUIOM HATpPHUS U a30THOM kucimoroil [Ipumenenue
(deHoa HA OCHOBE CBOMCTB.

Aabaeruabl. [lonstue o0 ampaerupax. AJbpAeTHAHAs Tpynmna Kak (QyHKIHOHATbHAS.
dopManbaeru U €ro CBONCTBA: OKUCIEHUE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJIEHHE B
cooTBeTCTBYOLMK cnupT. [lomydeHue anbIeruoB OKUCIEHUEM COOTBETCTBYIOLMX CIHPTOB.
[Ipumenenue Gopmaibleriuaa Ha OCHOBE €ro CBOMCTB.

KapOonoBbie kmcaorbl. [lonstue o kapOoHOBBIX Kuciorax. KapOokcuibHas rpynna kak
¢dyakiuoHanpHas. ['oMooOTMYeCKUil P TPENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[lonydyenue kapOOHOBBIX KHCJIOT OKHCICHHUEM AalbJeTHI0B. XUMHUUYECKHE CBOMCTBA YKCYCHOM
KUCJIOTBI: 00LIME CBOMCTBA C MUHEPAJIbHBIMU KHUCIOTaMHU M peakuus srepudukannn. [Ipumenenue
YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOMCTB. BbIcIMEe JKMpPHBIE KMCJIOTHI HA IPUMEPE NAJIbMUTHHOBOM U
CTEapUHOBOMU.

Cnoxubie 3pupbl U Kupbl. [loaydeHne cnoxHBIX 3UPOB peaKuer ATepHUKAIUH.
CrnoxHbie 23¢UpbI B TPUPOJIE, X 3HAaUeHue. [IpuMeHeHne coKHbIX 3(UpPOB Ha OCHOBE CBONCTB.

Kupsl kak crnoxsbsle 3¢upsl. Knaccudukamus xupoB. XUMHYECKAE CBOWCTBA >KUPOB:
TUIPOJIN3 U TUIpupoBanue. [I[puMeHeHue KUpoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YmieBoabl, HUX KiacCUPUKALMA: MOHOCAaxapuapl (TNIIOKo3a, (pykTo3a),
nucaxapuabl(caxaposa) M moircaxapuabl (Kpaxman U 1HeUTios103a).

['moko3a — BemecTBO C JABONCTBEHHOW (YHKIIMEH — albJeTHJIOCITUPT. XUMHYCCKHE
CBOICTBA TJIIOKO3bl: OKHCIIEHHE B TJIIOKOHOBYIO KHCIJIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIMPTOBOE
opoxenue. [[pumeHeHNE TITIOKO3bI HA OCHOBE CBOMCTB.

3HaueHUe YIJIEBOJAOB B JKMBOM NpUPOJE M KU3HM uenoBeka. [loHsATHE 0 peakuusx
MMOJMKOHJAEHCAlUH ¥ THIPOJIN3a HA IPUMEPE B3aMMONPEBPALLCHU N : [NIFOKO3a — MOJINCAXAPU L.

JdemoncTpanuu. Okxucnenue cnupra B aibaeruJ. KadecTBeHHblE peakuuu Ha
MHOTOAaTOMHBIE CIUPTHL. PacTBOopuMOCTh (heHONMa B BOJE MPU OOBIYHOW TeMIeparype W MpHu
HarpeBanun. KadectBenHble peakiiuu Ha ¢eHous. Peakius «cepeOpsHOrO 3epKajiay albJerHioB U
roKo3bl. OKHCIIEHHE allbJETHI0B M IVIIOKO3bl B KUCIOTY C MOMOLIBIO TUIApOKcHAa menu (2).
KauectBenHas peakius Ha Kpaxmad.

JlaGopaTopnasi padora Ne 8. CpoiicTBa MuiepHrHa.

JlabGopaTopnas pabora Ne 9.CBoiicTBa yKCYCHOM KHCIIOTBHI.

IIpodunbHbIe M MPO(eCcCHOHATBHO 3HAYMMBbIE 3JIeMEHThl COAepP:KAHMA. METHUIIOBBIN



CIIHPT U €r0 MCIOJIh30BAHNUE B KAYECTBE XUMUYECKOTO CHIPhS. TOKCHYHOCTh METaHOJa U MpaBuia
TEXHUKU O€30MacHOCTH MpH paboTe ¢ HUM. DTUJIEHIJIMKOIb M €ro mpuMeHeHue. TOKCHYHOCTh
STUJICHTJIMKOJS U MPaBUJIa TEXHUKH 0€30MaCHOCTH MPpHU paboTe ¢ HUM.
[Momukonnencamus popmanpaeruaa ¢ GeHoaoM B heHOIPOPMATBIACTHIHYIO CMOIY.
Mmuoroo0pasue KapOOHOBBIX KUCIIOT (IABENeBas KUCJIOTa KaK JIBYXOCHOBHAs, aKpUJIOBAs
KUCJIOTa Kak HempeenbHas, OeH30iHas KICIOTa KaK apoMaTHYecKas).

2.4. AzoTconepxkanme opraHnyeckue coeaunenus. [loammepsl.

Amunbl. [Tlonstue 00 amuHax. AnudaTudyeckue aMuHBI, HMX KIacCH(QUKAIUSI U
HOMEHKJIaTypa. AHUJIUH Kak opraHudeckoe ocHoBaHue. [loayueHue aHuIMHA U3 HUTPOOEH30I]A.
[IpumeHeHne aHnIMHA HA OCHOBE CBOWCTB.

AMHHOKHUCJIOTbI. AMUHOKHCIIOTHI Kak amQoTepHble aU(YHKINOHAIBHBIE OPraHUYECKUE
COeMHEHNs. XMMUUYECKHE CBOMCTBA aMUHOKHCIIOT: B3aUMOJIEICTBHUE CO ILEJI0YaMH, KUCIOTaMHU U
apyr ¢ npyroM (peakuusi moinukoHAeHcauuu). [lentuanas cBs3p u noiaunentusl. [Ipumenenue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB.

Beaxu. IlepBuunas, BTOpuYHAas, TpETUYHAs CTPYKTYphl OeNKOB. XMMHUYECKHE CBOWCTBA
OETKOB: TOpeHue, JeHaTypalus, THAPONIN3, IIBETHbIE peakunu. buonornueckue QpyHKINU OETKOB.

Hoaumepsl. benku u nonucaxapupl Kak OHOMOIMMEPHI.

[Inactmaccel. IlomyueHne monIMMEpOB peakUHMENd MOJUMEPU3ALUHU U TOJUKOHJICHCALUU.
TepmonnacTuuHbIE U TEPMOpPEAKTUBHBIE TIacTMacchl. [IpeacraBurenu niacrmacc.

Bonokna, wux knaccudukanusa. Ilomyuenue BojokoH. OTaenbHble MPEICTaBUTENH
XUMUYECKUX BOJIOKOH.

JdemoncTpauuu. B3anMozaeiicTBue aMMuaka U aHWIIMHA C COJIIHOM KucioTon. Peakuus
aHuJIMHa ¢ OpoMHOI Bomoi. Jloka3aTenbCTBO HaMMuus (YyHKIMOHANBHBIX TPYIN B pacTBOpax
aMUHOKHCIIOT. PacTBopeHue u ocaxaeHue 6enkoB. L[BeTHble peakuuu OeiakoB. ['opeHrne NTHYBETO
Mepa U MWEPCTSIHON HUTH.

JlaGopaTopnas pa6ora Ne 10. CBoiicTBa 6€IKOB.

IIpopunbHbie W npodecCHOHAIBLHO  3HAYMMbIE  JJIEMEHTBI  COJEPKAHUS.
[NomuBununxmnopuz. Ilomuterpadropstunen (teduion). denondopManbaeruIHbIE IIACTMACCHI.
Henmynownn.



TemaTnuyeckuil miIan

KoauuecTBo AYJIUTOPHLIX YaC0B

Ne HaumeHnoBanmue pasnesioB 1 | Makcum
n/n TeM anbHasn | Bcero JIao. IIpakTyec | CamocrosT
y4yeOHasg | aynm. padoThI KHe eJIbHbIE
HATpy3K | 4acoB 3aHATHUS padoThI
a

1 BBeaenue 2 2

2 1.00masi u Heopranuyeckas 60 42 18
XUMMUS
1.1.0OcHOBHbBIC NOHATHSA U 8 4 4
3aKOHbI XUMMH
1.2.Ilepnoauyeckuii 3aK0H U 8 4 4
Ilepuoanueckas cucrema
XUMHYeCKHX 3jJemMeHToB /1. .
MeHnaesieeBa  CTPOeHUE
aToma
1.3.CTpoeHue BelecTBa 6 4
1.4.Bona. PacTBoOpbI. 10 6 2 4
DJIeKTPOJIUTHYE CKaS
AUCCOLUALINS.
1.5.Knaccud nkanus 14 14 6
HEOPraHu4eCcKMX coeJuHe HUuil
U UX CBOliCTBA
1.6. XuMnueckue peakuuu 10 6 2 4
1.7.MeTanjibl 1 HeMeTaJLJIbI. 6 6 2

3 2.0pranuyeckasi XuMusl. 53 32 21
2.1.0cHOBHBbIE IOHATHS 7 4 3
OpraHuvyecKoil XuMuu 1
TeOpHsl CTPOEHUsI
OpPraHu4YeCcKUX coeuHe HU.
2.2.Yri1eBoa0poabl U UX 16 10 2 6
NPUPOAHbIE UCTOYHUKH
2.3.KucJjiopoacoe p:kanme 22 14 4 8
opraHuYecKue coeJauHeHUs
2.4.A30TCO/AepKaLIIe 8 4 2 4
OpPraHM4YecKue coeJINHeHMs .
IMoumepsi.
Hroro 117 78 20 39

IIpomesicymounas ammecmayus 8 ghopme oughghepenyuposannoco 3auema




IlepeuyeHb 1a00paTOPHBIX padoT

Jlabopatopnas padota Ne 1. Peakunu oOMeHa B pacTBOpax 3J1€KTPOIUTOB.

JlaGopaTopnas pabora Ne 2. CBoiicTBa KUCIIOT.

JlabopaTopnasi padora Ne 3. CBoliCTBa OCHOBaHUH.

Jlabopatopnas padora Ne 4. CpolicTBa COJeH.

JlabopaTtopnasi paGora Ne 5. Peakiiuu coenvHEHUs, pa3IOKEHUsA, 3aMeIICHHS, OOMEHa,
HEUTpaIU3aIuU

JlabopaTopnasi pa6ora Ne 6. [loryuenue, coOnpanue u pacmo3HaBaHUE ra3os.

JlabopaTopnasi pa6otra Ne 7. MzrotoBneHue Mozeneil MOJEKyJl OpraHUYECKUX BEILECTB.
JlaGopaTopnasi padora Ne 8. CBoiicTBa riuiepuHa.

JlabopaTtopnas padora Ne 9.CBoiicTBa YKCYCHOM KHCIIOTBI.

JlabopaTopnasi padora Ne 10. CoiicTBa OEIIKOB.



BHeayauropHas camMocTosiTeIbHasi padoTa CTy1eHTOB

Paznen Bun camoctosTensHO#M paboTh Kox-Bo
4acoB
OO6umas u Pacuer nmo xumuueckum GopmyaaM U ypaBHEHUSIM 4
HeopraHuyeckas | 3HaueHHE IEPUOAMYECKOTO 3aKOHAa JUId NOHMMAaHMsS HaydHOH 2
XUMHUS KapTHHBI MUDPA
CocraBneHue ypaBHEHU I I'MIpOIM3a paCTBOPOB coJiel 4
[Inan-koHcnekr 1o Teme «TUIBI KPUCTAUIMYECKUX PELIETOK. 2
JIOHOpPHO-aKLENITOPHAs CBSI3b.
CocraBiieHue  ypaBHEHUH  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX 2
peaxuuii METOJJ0M AJIEKTPOHHOro OaaHca
CocraBnenue ypasHeHuit OBP ¢ yuactuem coemHEHHI allfOMUHUS, 2
MeJli, XpOMa U MapraHia.
Oprannueckas | [Ipaktudeckoe 3aHsTHEe 1O TeMme «3oMepuss M HOMEHKIATypa 2
XUMHS AJIKaHOB»
CocTaBuUTh IUIaH-KOHCIEKT MO TeMme «CTHpOJl — MPOU3BOJHOE 2
OeH3ona
CocTaBUTh MJIAH-KOHCIIEKT M OTBETUTh HA BOMIPOCHI 10 TeMe «J[Ba 2
crocoba pa3pbiBa KOBAJEHTHOW CBSI3UM B MOJIEKYJIaX OpraHHUYECKHX
coenuHeHui. [onaTHE 0 peakuusx paauKaIbHOIO ¥ HOHHOTO THUIIOB
Coobmenue no Teme «[lomyueHue *KUAKOTO TOIUIMBA U3 YITISD» 2
W3yuenune marepuana U OTBETHl Ha BOIPOCH MO TeMme «MeTaHol — 2
IPEICTaBUTENb MTPEIEIBHBIX OTHOATOMHBIX CITUPTOBY
PabGota ¢ TexkcTroM ydeOHHMKA W BBINIOJHEHUE IPAKTHYECKOTO 2
Mmarepuana mno Teme «CTpoeHHe, HOMEHKIarypa U CBOMCTBa
QJIBAETUIOBY
CocraBnenue koHcnekra 1o Teme «OCOOEHHOCTH XUMHUYECKHX 2
CBOMCTB MypaBbMHOW KHUCIIOTBI, PEAKIUs «CepeOpsIHOTO 3epKaiay U
pelleHNe PacyeTHBIX 3a7a4
[lonbop u wu3ydeHHE MAOMOIHUTEIBHON JIUTEpATyphl MO TEME 2
«3HayeHHe TIIOKO3bI M e TPOM3BOJAHBIX JUIA YeNIOBEKa.
Haxoxnenue B npupoje. [lonsarue o BUTaMmmHax»
CocTaBUTh KOHCHEKT B BUJE TaOnuubl 1o Teme «buosornyeckue 2
¢dyHKIIMN OeNKOB. DEpPMEHTHI»
Coo0menus, goknaabl, odopmieHue ra3ersl o Teme: «Ipupoaasiii 2
U CUHTETUYECKUH KaydyKHU»
Ilpaktnueckoe 3aHsATHe Mo Teme «l'eHeTHYecKas CBs3b MEXIY 3
KJ1accaMi OpPraHMYeCKUX COSAUMHEHUN»
HUroro 39




XapakTrepucTHKA OCHOBHBIX BHIOB Y4eOHOI 1eATeJIbHOCTH CTY/ICHTOB

Conep:xxanne o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BH/IOB 1eSATEJIbHOCTH CTYIeHTOB
(Ha ypoBHe y4eOHBbIX e CTBUI)

Baxueiinme XUMHYeCKHe
TMOHATHSA

YMeHue pnaBaTh OIpeAETICHUE U ONEepUpOBaTh CIEAYIOIMMHU
XUMUUYECKUMHU MOHATUSMU: BEILECTBO, XUMHUYECKUM DIJIEMEHT,
aToOM, MOJIEKyJla, OTHOCHUTEIbHBIE aTOMHAas M MOJEKYIspHas
Macchl, HOH, aJIOTPONUsS, H30TOMBl, XUMHUYECKas CBS3b,
AJIEKTPOOTPULIATEILHOCTh, BAJIEHTHOCTb, CTENEHb OKUCICHUS,
MOJb, MOJISIpHAsT Macca, MOJIIPHBIH 00BeM Tra3000pa3HbIX
BEILIECTB, BEIIECTBA  MOJIEKYISIDHOTO U HEMOJIEKYJISPHOIO
CTpOEHUS, pacTBOpHI, 3EKTPOJIUT U HEdJIEKTPOJIUT,
AIEKTPOIUTHYECKAS Jaycconuanus, OKHCJIUTEIb u
BOCCTAHOBUTENb, OKHCIIEHHE U BOCCTAaHOBJIEHHE, TEIJIOBOM
3hdeKkT peakuu, CKOPOCTh XUMHYECKOM peakiuu, KaTalus,
XUMHYECKOE pPaBHOBECHE, YIIIEPOIHBINH CKeleT, (yHKIMOHAJIbHAS
rpynmna, A30MepHsi, FOMOJIOTHS

OcHOBHBIE 3aKOHBI XUMHH

DopMylIMpOBaHUE 3aKOHOB COXPAaHEHHMs MacChl BEIECTB U
MIOCTOSIHCTBA COCTaBa BEILECTB.

YcTaHOBKA IPUUYUHHO-CIEACTBEHHON CBSI3U MEXIY COAECpKAHUEM
ATUX 3aKOHOB M HallMCaHUEM XMMUUYECKUX GOPMYIl U ypaBHEHHUI.
YcraHOBKa  DBOJIONMOHHOW  CYIIHOCTH  MEHJIEIEEBCKOM U
COBpPEMEHHOU (OPMYITHPOBOK Tepuoauyeckoro 3akona J[. .
Menneneena.

OObsicHeHHe (M3MYECKOTO CMBICIA CUMBOJIMKH IMEPUOAMYECKON
Tabmuiel xumuueckux anemenToB J[. M. MenpaeneeBa (HoMepoB
JJIeMEHTa, TepHuoja, TPYNNbl) U YCTAHOBKA MPUYMHHO-
CJI€ICTBEHHOMU CBSI3U  MEXKIY  CTPOEHHEM  aToMa W
3aKOHOMEPHOCTSIMM ~ W3MEHEHHUS  CBOMCTB  JJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B IEPUOAAX U TPYIax.
XapakTepucTUKa AJIEMEHTOB MajbIX U OOJNBIIMX MEPHUOJIOB MO UX
nonoxeHuto B [lepuognueckoit cucreme /1. 1. MenaeneeBa

OCHOBHBIE T€ OpuHu XUMHUHU

YcTaHOBKa 3aBHCHUMOCTH CBOWCTB XHMHUUYECKHX BEIIECTB OT
CTPOEHUS aTOMOB 00PA3YIOIMX UX XUMUYECKUX DIIEMEHTOB.
XapakTepucTuka BaXHEWIIMX THUIIOB XUMHUYECKUX CBS3€d U
OTHOCHUTEJIBHOCTH 3TOW TUTIOJIOTHH.

OObsicHEeHHE 3aBHUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa U
CTPOEHMUS KPUCTAITMYECKUX PELIETOK.

DopMynupoBKa OCHOBHBIX MOJIOKEHHU I TEOpPUHU
AICKTPOJIMTUYECKON JIMCCOIMAIIMU W XapaKTepUCTHKAa B CBETE
STOM TEOpUH CBOMCTB OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCTUHEHNN.

DOopMyIIUPOBKA OCHOBHBIX TMOJOKEHUNH TEOPUH XUMHYECKOTO
CTPOEHHSI OPraHMYECKHX COCIUHEHUN U XapaKTepUCTUKA B CBETE
3TOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPTraHUYECKUX
COeTUHEHN N




Baskneiinme BemecTrsa u
MaTepHaJibl

XapakTepucTHKa COCTaBa, CTPOCHMS, CBOWCTB, IIOJYyYEHHUS U
npuMeHeHus BaxHeinmx MetaiioB (IA u II A rpynn, antomMuHus,
xKene3a, a B €CTECTBEHHO-HAaydHOM Npoduie U HEKOTOphIX d-
3JIEMEHTOB) U UX CO€AMHEHUH.

XapakTepucTHKa COCTaBa, CTPOCHHS, CBOMCTB, IIONY4CHHS H
npuMeHeHus BaxkHenmx HemeramwioB (VIII A, VIIA, VIA rpynm,
a Talke a3oTa U Qocdopa, yreposa U KpeMHUs, BOJOPOJa) U UX
COCTMHEHNH.

XapakTepucTuKa COCTaBa, CTPOCHHUS, CBOMCTB, TOJIY4CHHUS U
OPUMEHEHUS BAaXHEWIMX KIACCOB YIVIEBOJAOPOAOB (AJIKAHOB,
LUKIO0QJIKAaHOB, aJKEHOB, AJKUHOB, apeHOB) M HUX Haubosee
3HAYMMBIX B HAPOJAHOXO3HCTBEHHOM IIJIaHE MTPEJICTABUTEIICH.
AHanoruyHasi XapakTepUCTHKa BaXHEWIIMX IpeAcTaBUTENEH
JpYyruX KIacCOB OPraHUYECKUX COEIMHEHUH: MeTaHola |
9TaHONA, CIOXHBIX O(QUPOB, JKUPOB, MBUI,  aJbJCTHIOB
(bopmanmpnernioB W ameranbpaeruyia), KETOHOB  (aleToHa),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCIIOTBI, JUI €CTECTBEHHO-
HAaydHOTO TpOQuIIs TPEACTaBUTENEH IPYruX KIACCOB KHCIIOT),
MOHOCAaXapu10B (TIIFOKO3BI), JcaxapuioB (caxapo3bl),
noaucaxapuaoB  (kpaxmajia M LEJUIIOJIO3bl),  aHMWJIMHA,
AMMHOKHUCIIOT, OEJKOB, MCKYCCTBEHHBIX M  CHHTETHYECKUX
BOJIOKOH, Kay9yKOB, IJIACTMAcC

XuMHnuecKui I3bIK M CHMBOJINKA

Hcnonb3oBanue B yueOHOH M IPOeCCHOHAIBHON JeATeTbHOCTH
XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.

HasBanme  W3y4eHHBIX BEIIECTB MO TPUBHUAIBHON  WMJIH
MEXAYHApOJHOM HOMEHKIATYpE W OTpaXKEHUE COCTaBa JTUX
COEMHEHMH C MOMOIIBIO XUMHYECKHX (OpPMYIL.

OTpa)keHHEe XMMHYECKUX IPOLECCOB C IOMOUIBI YPaBHEHUH
XAMHUYECKUX PEAKIIUI

XuMH4eCKue peakunu

OObsCHEHHE CYIIHOCTH XMMHUYECKUX IporeccoB. Kiaccupukarus
XUMUYECKUX peakUMi IO pasIuyHbIM [pH3HAKaM: YHCIy H
COCTaBy MPOJIYKTOB M  PpEareHToB, TeIJIoBOMY  3(dekTy,
HalpaBlieHUIO, (¢ase, HAIMYUIO KaTalM3aTopa, HW3MEHEHHIO
CTEIeHEeH OKUCIICHHUS DJIEMEHTOB, 00PA3yIOIMX BEIECTBA.
VYcraHOBKa MPHU3HAKOB OOIIEr0 M PA3IMYHOIO B THUIIOJIOTHHU
peaKuui 111 HEOPraHMYECKOM U OPraHMYeCKON XUMHHU.
Knaccuduuukanust BeecTB M IPOLECCOB C TOYKH 3pEHUs
OKHUCJIEHUs-BoccTaHOBNIEHUs. CocTaBlieHNEe YpaBHEHUN peakiuii ¢
MOMOIIBIO METOJIa MIEKTPOHHOT0 OaslaHca.

OObsicCHEHHE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH peakuuu |
MOJIO’KEHUSI XUMUYECKOTO PaBHOBECHS OT pa3iMUHbIX (PAKTOPOB

XuMu4eCKuil IKCIe puMeHT

BelmonHeHHe  XMMHYECKOTO  JKCIIEPUMEHTa B IIOJHOM
COOTBETCTBHH C MPABUIIaMH 0€30IaCHOCTH.

HabGmonenne, gukcanus u onucaHue pe3yabTaToB MPOBEICHHOTO
HKCIIEPUMEHTA




Xumnueckas uH(p opmauus

[IpoBenenue CaMOCTOSITEIIFHOTO ITOMCKA XUMUYECKOMI
I/IH(1)OpMaIH/II/I C HUCITIOJIb30BAHUEM paBJII/I‘-IHI)IX NCTOYHHUKOB
(HaydHO-TIOMYJSAPHBIX M3/1aHUN, KOMITBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB UnTepHeTa).

Hcnonp3oBaHWe KOMMBIOTEPHBIX TEXHOJOTHUW i1 OOpabOTKH |
nepeay XUMHYeCKOH HHGOpMAlMU M €€ MPEJICTaBICHUS B
pa3nuuHbIX opMax

PacueThl no XHUMHYeCKH
¢ opmyam U ypaBHe HUSIM

VYcra"HoBka 3aBUCHUMOCTH MEXKTY KaueCTBEHHOU u
KOJIMYECTBEHHON CTOPOHAMU XUMHUUYECKIX OOBEKTOB M IPOIECCOB.
Pemenne pacueTHBIX 3aay MO XUMHUYECKUM ¢opMmylaaMm U

YPaBHCHUSAM

IMpodgunsHoe U
npo¢ e CcCHOHAJIBLHO 3HAYMMOE
cofiepKaHue

OOBsicCHEHHE XUMHUYECKUX SIBJICHUM, MPOUCXOISIMX B TPHUPOJIE,
OBITY U Ha IPOU3BOJICTBE.

OmpeneneHne  BO3MOXKHOCTEH ~ NpPOTEKaHUS  XUMHUYECKUX
MpEeBpaIlieHUI B Pa3TUYHBIX YCIOBHSIX.

CobumroieHre MpaBUJI 3KOJIOTUYECKH TPAMOTHOTO TOBEAEHHUS B
OKpYXKAaloLleH Cpere.

O1ueHKa BIAMSHUS XUMUUYECKOTO 3aTPSI3HEHUST OKPYXKAIOIIEH Cpelibl
Ha OpPraHU3M YeJIOBEKa M IPYrue KUBBIEC OPTaHU3MEI.
Cobmonenne mpaBuil 0€30MacHOTO OOpallieHUs ¢ TOPIOYMMHU |
TOKCUYHBIMH BEIIECTBaMH, 1aOOPATOPHBIM 000PYIOBAHUEM.
[ToaroroBka pacTBOPOB 3aJaHHOM KOHIEHTpAallMUd B OBITY U Ha
IPOU3BOJICTBE.

Kputnueckast orjeHka 10OCTOBEPHOCTH XHMHUYECKOW MH(opmauu,
MOCTYIAIOIIEH U3 pa3HbIX HCTOUHUKOB




AKTHBHbIE€ U MHTEePAKTUBHbIE )OPMBbI NIPOBeIe HUS 3aHATHIA 110 Y4eOHOM JUCHUIIMHE

«XumMus»
Tema 3anaTuit DopMbI TPOBEACHUSI 3aHATUI

Tema 1.2 [IpocmoTp u 06cyxaenne npeseHTanuii. CemuHap

[lepruonnyecknii 3aKOH U IEPUOANYECKAS B IMAJIOTOBOM pEXUME

cucTemMa XUMUYECKUX dnemeHToB [1. .

MenzeneeBa U CTpOeHHE aTOMa

Tema 1.3 [TpocmoTp U 0OcyxIeHHE

CrtpoeHue BenecTa MYJIbTUMEIUANIPE3CHTALIU .

Tema 1.4 [IpocmoTp u 06cyxaeHne BuaeopUuIbMA.

Boga. PacTBopbl. DnekTpoinTHUeCKast OKCIEPUMEHTAIBHBIE OIBITHI.

JcCoLMaus

Tema 1.7 [TpocmoTp u 06cyxIeHHE

MerTanibl U1 HeMeTalIbI MYJIbTUMEIANPEe3eHTA . DKCIIepUMEHTAIbHbIE
OTIBITHI.

Tema 2.1 [MpocmoTp 1 00cyxkacHNE BUACODUITBEMA,

OcHOBHBIE TOHATUS OPTAHUYECKOW XUMUH U MYJIbTHMEIUATPE3CHTAIINH.

TEOpHs CTPOCHUSI OPTaHUYECKUX COCIUHEHUM

Tema 2.2 [IpocMoTp 1 0OCYyXIeHHE

VYrneBoaopoabl ¥ UX MPUPOJAHBIE HCTOUHUKI MYJIbTUMEIUANPE3CHTALUN. DKCIEPUMEHTAIIbHbIE
OTBITHI.

Tema 2.3 [IpocMoTp 1 0OCYXIEeHHE

Kucnopoaconepxanme opraHu4ecKkue MYJIbTUMEIUANpe3eHTAui. DKCIIEpUMEHTaIbHbIE

COEMHEHHUS OTIBITHI.

Tema 2.4 [TpocmoTp u 06cyxeHue

A3zoTcozepkalpe OpraHnuecKkiue CoeIMHEeHUSI. MYJIbTUMEIUANpe3eHTAl . DKCIIepUMEHTAIbHbIE

[Tonumeper. OIIBITHI.

y‘leﬁHO-MeTOIH/I‘leCKOC U MaTepUuaJbHO-TEXHUIECCKOEC o0ecnevyeHue JAUCHUIIIMHBI

MarepuaabHO-TEXHHYECKOE 00eCIIeUeHNEe 3aHATU I

=y

Ne

Paboune mecra oOydaronmxcst (110 KOJTUYECTBY OOYUIAFOIIAXCS).

Pabouee MecTo mpemnogaBaTers.

Y4yeOHast qocka.

Kommuiekr yaeOHO-MeTOIMNYEeCKON JTOKYMEHTAIIHH.

Tabmuna «[lepuonnyeckas cuctema /. 1. MenaeneeBay.

Tabmuia «PacTBOpUMOCTh KUCIIOT, COJICH, OCHOBAaHUM B BOZCY.

Tabmuia «MoJIeKyasIpHbIE MAacChl HEOPTAHUYECKUX COCTUHEHUI.

o | o| g B w| || 4

O6opynoBanue AJisi MPOBEAECHUS Ta00PaTOPHBIX PadOT

«MukpomabopaTtopus».

9 Texunueckue cpenctBa ooydenus: 1K ¢ nuueH3un0HHOM TporpaMmoi,

BUACOMATCpUAIIbI.




Nudopmanunonnoe odecrneyenne o0y4eHusl.
HepequL OCHOBHOH U HOHOHHHTCHBHOﬁ JIUTCPATYPHI, HCOGXO,HHMOﬁ JJIs1 OCBOCHHUA JUCIHUITIIHHBI

OcHoBHas1 1uTEpaTypa:
1. Epoxun FO.M. Xumus: yaeOuuk. M.: «Axamemusi»y, 2015. 448c.

JlonoiHUTEJILHASL JINTEpaTypa:
1.benonyxoB C.JI ®usndeckas u koyutougHass XuMusi. JlabopaTopHBIN MpakTHKyM: ydeOHHK. M.:
[pocnexr, 2016. 240c. (JoctynHo B OBC «Book.ru»)

IIporpammuoe oGecnedenune u UHTE pHET-pecypehI:
1. http//www. hij.ru/
2.http/Amww. xumuk. ru/encyk lopedia/2/4995. html



Onucanue mKaJa OLICHUBaAHHUA

NuaukaTtopbl | HeYAOBJIETBOPUTEJILHO | Y/AOBJIETBOPUTEJIbHO X0pOo1LIo OTJIMYHO
YpoBeHb 3HaHUM
B o0Bbeme, | YpoBeHb
. MuHuManeHO COOTBETCTBYIOIIE | 3HAHUU B
YpoBEeHb 3HAHUN HUKE .
JOTTYCTUMBIN ~ YPOBEHB | M nporpamMme | oonreme,
Hoamora MHHHMAJTBHBIX 3HaHU# JlomyIieHo | mMoArOTOBKU COOTBETCTBYIOII]
3HAHMH TpeOOBaHUM. Nmenu ’ YI;/I6 i ’ yio
MHOT'O HE bix | Jlomymeno €M [porpamme
MECTO IpyOble OIIMOKH. P - porp
OIIIMOKH. HECKOJIBKO IMOATOTOBKHU, O€e3
HETpyOBIX OmmMOOK.
oLmMO0K
[TponemoncTpupo | IIpogemoncTpup
BaHbI BCE | OBaHBI BCE
OCHOBHBIE OCHOBHBIE
IIponemMoHCTpUpPOBaAHBI
yMeHUs. PerieHsl | ymeHus,
[Tpu pEIIEHUH | OCHOBHBIE YMEHUSL.
BCE OCHOBHBIE | PEIICHbI BCE
CTaHJApTHBIX 3a7au He | PemeHsl TUTIOBBIE
3ajaun C | OCHOBHBIE
Hanuune MPOJAEMOHCTPUPOBAHBI 3aJa4d  C HETPYOBIMH
. HErpyobIMU 3aJa4n c
yMe HMii OCHOBHbBIE€ YMEHUSI. ol OKaMH.
Ol OKaMH. OTJENbHBIMU
Nmenn wmecto rpyObie | BoimosnHeHs! BCE
BeimonHenbl  Bce | HECYIIECTBEHHBI
OIIIOKH. 3aJaHus, HO HE B
3a7laHus, B | MU HEJOUYETaMHU,

MIOJIHOM O00BEME.

IMOJIHOM OOBEME,
HO HEKOTOpBIC C
HEJI0YETaAMH.

BBIIIOJIHEHBI BCE
3alaHUuA B
IIOJIHOM 00BEME.




[Iporpamma AMCUMILTHHBL cOCTaBIIeHA B cooTBeTeTBUH ¢ Tpedosanusmu OI'OC CIIO no
crrennansHocTd 09.02.01 KoMnbioTepHbIe CHCTEMBI H KOMITJIEKCHI.
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[Tporpamma paccMoTpena i 000peHa Ha 3acelaHiH HHKIOBOH KOMHCCHH
MEKTPOTEXHUUECKHX, TeTIIOTEXHHYECKHX, MATEMATHUECKHX, €CTECTBEHHO-HAY IHbIX
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