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

npenHa3HaueHa Uil M3Y4eHHWsS XAMHHM B TIpe/eNax OCBOCHHUS IPOTPAMMBI  MOJTOTOBKU
CMEeLIMATUCTOB CPEJHEr0 3BeHa Ha 0a3e OCHOBHOI'O OOIIETO 00pa30BaHMsl.

Pabouas mporpamma paszpabotana Ha ocHoBe TpeGoBanuit ®I'OC cpennero o6iero
o0pa3oBaHMsl, MPEIBIBIIEMBIX K CTPYKTYpE, COACPKaHHUIO U pe3yJabTaTaM OCBOCHUsS y4eOHOI
TUCHUIUIUHBL «XUMHS», B COOTBETCTBUU C PekoMeHJanusMH MO OpraHu3alluy MOJIy4eHUs
cpeaHero oOuero obpa3oBaHUs B IpeaenaX OCBOCHHS 00pa3oBaTENIbHBIX MPOTPAaMM CPEIHEro
npodecCHoHaTbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIETO 00pa30BaHUsI ¢ y4ETOM TpeOOBaHU M
(enepa’dbHBIX TOCYIAapCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB M MOJydaeMON Mpodeccuu UM
CHEeNHATBHOCTH  CpeAHero  mnpodeccuoHalbHOrO  oOpa3zoBaHus  (mucbMo  [lemaprameHTa
TOCYIapCTBEHHOU MOJUTHKU B cepe moaroroBku padounx xaapos u 10 Munobpuayku Poccuu
ot 17.03.2015 Ne 06-259).

Copepxxanue pabodeld mporpamMmbl «XHMHsS» HAIpPaBJIEHO HA JIOCTHIKCHHE CIICAYIOUIX
HeJei:

* (QopmupoBaHHEe y OOy4JarOIMXCS YMEHHUS OIICHMBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHMS JUIS
Ka)KJIOTO YEeJIOBEKa;

* (hopMupoBaHHE Y OOYJAIOIMXCS [IETOCTHOTO MPEJCTABICHUS O MUPE M POJIH XUMHUHU B CO3MaHUU
COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHPA; YMEHHS OOBACHSATH OOBEKTHI U IMPOIECCHI
OKPYKAIOLIECH NEHCTBUTEIBHOCTU: MPUPOJIHOM, COLIMATBHOM, KyIbTYPHOM, TEXHUYECKON Cpebl, —
WCIIONB3YS ATl 9TOTO XUMUYECKUE 3HAHUS,

* pa3BuTHE y OOydJaronmxcs yYMEHHH pa3nuyatbh (AKTbl W OIEHKH, CPaBHUBATH OIEHOYHBIC
BBIBO/JIBI, BUJIETh MX CBSI3b C KPUTEPUSIMUA OLICHOK U CBSI3b KPUTEPHEB C OMPEICIICHHON CHCTEMOM
LIEHHOCTEH, GopMyIUpPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* mpuoOpeTeHHe OOy4JalOIMMHUCSA ONbITa PAa3HOOOPAa3HOM  JEATENIbHOCTH, TIO3HAHUA M
CaMOTIO3HAHHST; KITIOUEBBIX HABBIKOB, MMEIOIIMX YHUBEPCATBHOE 3HAYCHUE JUISl Pa3IMYHBIX BUJIOB
JEeATeIbHOCTH (HAaBBIKOB PELICHHS MpoOIeM, NPUHATUS PELIeHHUH, MoncKa, aHainu3a U 00paboTKu
nHpopMaIui, KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB U3MEpPEHUM, COTPYIHUUECTBA, O€3011aCHOTO
oOpalleHUs C BeECTBAMU B TIOBCETHEBHOM JKU3HN).

B pabouyro mporpamMmy BKIIOYEHO COJIEp)KaHUEe, HampaBjeHHOe Ha (QOPMHUPOBAHHE Y
CTY/ICHTOB KOMITETCHIINH, HEOOXOMMMBIX JIJIsi KAYECTBEHHOTO OCBOCHUSI IMPOTPAMMEI MOATOTOBKU
CHEIMAaTNCTOB CPETHEro 3BeHa Ha 06a3e OCHOBHOIO 00IIero 00pa3oBaHus C MOJIY4EHHUEM CPEIHEro
o01mero 0OpazoBaHUSL.

PaGouas mporpamma yueOHON AMCHUTIINHBI «XHUMHUSDY BKIIIOYAET B cEOS:

y4eOHBI MaTepuall, IOCJIEJOBAaTeIbHOCTh €ro M3Yy4eHHs, paclpeseieHre Y4eOHBIX Yacos,



TeMaTHKy pedepaToB, BHUIbl CAMOCTOATENIBHBIX pabOT, YUUThIBasg creuuuKy OCBauBaeMoin

CIICIHaJIbHOCTH.

OBIIAA XAPAKTEPUCTUKA YUYEBHOM JUCIHUMIIUHBLI «XUMHUS»

XuMHS — 3TO HayKa O BEIIECTBAaX, UX COCTABE M CTPOCHHH, CBOWCTBAX W MPEBPAIICHUSX,
3HAYEHUHM XUMHUYECKHX BEIIECTB, MAaTEpUaJOB U IPOIECCOB B MPAKTHUYECKOH AEATEILHOCTH
YeJIOBeKa.

Copepxanue o01E00pa3oBaTeIbHON YU4eOHON AMCHUILIUHBI «XUMHSD» HAImpaBlIEHO Ha
YCBOCHHE OOYYArOIMMHUCS OCHOBHBIX IMOHSATHH, 3aKOHOB M TECOPHUI XUMHH; OBJIaJICHHE YMEHUSIMHU
HaOIIOAAaTh XUMHYECKUE SIBIICHUS, TIPOBOJUTH XMMHUECKUM SKCIIEPUMEHT, IIPOM3BOAUTH PacyeThl
Ha OCHOBE XUMHUYECKUX (POPMYIT BEIECTB W YPABHEHHWI XUMUUYECKUX PEAKIIAM.

B mporecce n3ydeHHsI XUMHH Y 0OYyIalONMXCsl Pa3BUBAIOTCS TTO3HABATEIbHBIE HHTEPECHl U
WHTEJUICKTyalIbHbIE CIIOCOOHOCTH, TOTPEOHOCTH B CaAMOCTOSTEIBHOM MPHOOPETEHUU 3HAHUU IO
XUMHHU B COOTBETCTBHH C BOSHHKAIONMMH JKU3HEHHBIMH MPOOJIEMaMH, BOCIIUTHIBACTCS OEpexKHOE
OTHOILICHUS K MPHUPOJIC, TOHUMAHKE 37J0POBOTO 00pasa )KH3HU, HEOOXOUMOCTH MPEIyTPEHKACHUS
SABJICHUH, HAHOCSAIMX BpeA 3I0POBBI0O M OKpykKatomei cperne. OHH OCBaMBAIOT IPUEMBI
IPaMOTHOT0, 0€30M1aCHOTO UCIOJB30BAHMS XUMHUYECKUX BEIICCTB M MAaTEPHAIIOB, TPUMCHSIEMbBIX B
OBITY, CEITbCKOM XO3SIICTBE M Ha MMPOU3BOJICTBE.

IIpu cTpyKTypupOBaHMM CO/AEpKaHUs 00IEe00pa3oBaTeIbHON YyueOHON AMCHUIIIUHBL JJIs
npodecCHOHANBHBIX ~ 00pa30BATENBHBIX  OpPraHU3AlMK,  pean3ylonmX  o0pa3oBaTEIbHYIO
IporpaMMy CpeaHero oOmero oOpa3oBaHUs B IIpelesiax OCBOEHHUS MPOTrpaMMbl IOJITOTOBKU
CHEIMaJINCTOB CpPEJAHEro 3BeHa Ha 0a3e OCHOBHOTO 0OIEro oO0pa3oBaHMS, YYUTHIBAIACh
OOBEKTHBHAsI PEANTbHOCTh — HEOOJBIIOW O0bEM YacoB, OTMYIIEHHBIX HAa HM3Y4YeHUE XUMHH U
CTpEeMJICHE MaKCHMaJbHO COOTBETCTBOBATH WJESIM pa3BHBaiomero ooOydeHus. [losTomy
TEOPETUYECKHUE BOMPOCHl MAKCUMAJIbHO CMELIEHbl K Hayaly M3y4eHUs TUCIUIUIMHBI C TEM YTOOBI
MOCIEeNYIOMHH (JaKTHYECKH MaTepruas pacCMaTPHUBAIICS Ha OCHOBE H3y4EeHHBIX TEOPHA.
Peanu3anus OeTyKTUBHOTO TMOJXO0Aa K M3YUYEHUIO XUMHH CIIOCOOCTBYET PAa3BUTHIO TaKUX
JIOTMYECKUX OIEpalii MBINUICHUS, KaK aHajlu3 W CHHTE3, O0OOIIEHWE W KOHKPETH3AIHS,
CpaBHEHHUE U aHAJIOTHs, CHCTEMATU3alUs U KIacCu(PUKALIUS U JIp.

W3yuenne xumMuu B MpOQecCHOHAIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUAX, PEATH3YIOIIMX
00pazoBaTENIbHYIO MPOTPaMMy CpPeIHEro oomero o0pa3oBaHus B MpeAesax OCBOCHUS MPOrPaMMBI
MOJITOTOBKHU CIICIIMATIMCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO 0OIIETO 00pa30BaHUsl, UMEET CBOU
0COOEHHOCTH B 3aBUCHUMOCTH OT PO TPOoPecCHOHATBHOTO 00pa30BaHUs. DTO BBIPAKACTCS B
COJCp)KaHUU OOY4YCHHS, KOJIMYECTBE YacOB, BBIJCISICMBIX HA H3YYCHHE OTICIBHBIX TEM

MpOTpamMMbl, TIIYOWHE WX OCBOCHUS 00y4JalONMMHUCS, 00beMe M XapaKTepe MPaKTUUYECKUX 3aHATUH,



BH/IaX BHEAYIUTOPHOI CaMOCTOSITEIbHONU pabOThI CTY/IEHTOB.

Crnenuduka M3ydeHUs XMMUH TPH OBJAJCHUH CHEIUATBHOCTAMHU TEXHUYECKOTO Mpoduiis
oTpaxeHa B Kaxjaod Teme pasznena «CoxaepkaHue yIeOHOW JUCIUIUIMHBD)Y B PyOpHUKe
«IpodunbpHbie W TPOGECCHOHAIBHO 3HAYUMBIE JJIEMEHTHI COJEPKAHUS». DTOT KOMIIOHEHT
peanusyercss NpH WHIUBUIYATBHOM CaMOCTOSTENbHONW pabore oOydaronmxcs (HalMCaHUH
pedeparoB, MOATOTOBKE COOOICHUM, 3aIUTE MMPOEKTOB), B MPOIECCe yICOHOH NeSATeNTbHOCTH MO/
PYKOBOJCTBOM TIpernojaBaTess (BBIMOTHEHUHM XUMHYECKOTO SKCIIEpUMEHTa - J1abOpaTOpHBIX
OITBITOB U MIPAKTHYECKUX PA0OT, peICHUN TTPAKTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/]1a4 U T. II.).

B mpouecce u3ydeHuss XMUMHU TEOPETHYECKUE CBEICHUS JTOMOIHSIOTCS JAEMOHCTpPALlUsIMU,
1ab0paTOPHBIMU  OMBITAMH W TPAKTUYECKUMH 3aHSTHUSMU. 3HAYUTEITBHOE MECTO OTBOIHUTCS
XUMHUYECKOMY OJKcrepuMeHTy. OH OTKpPBIBae€T BO3MOXXHOCTh (HOPMHUPOBATh y OOy4aroIMXCs
CHeNUaIbHbIC MPEJAMETHBIE YMEHHS: pad0oTaTh C BEMIECTBAMU, BBIMTOIHAITH MPOCTHIC XUMUUCCKHIE
OMBITHI, Y4YUTh O€30MaCHOMY U DJKOJOTMYECKH TPaMOTHOMY OOpallleHUIO C BEIIECTBAMHU,
MaTepraJaMH M TIPOIecCaMy B OBITY M Ha IIPOU3BOJICTBE.

B mporecce m3ydeHus XUMUU BaXXHO (HPOpMHUPOBATH MH(OPMALIMOHHYIO KOMIIETEHTHOCTH
oOyuaronmxcs. [loaTomy mnpu  OpraHu3allMd  CaMOCTOSTEIbHONH  paboThl  HEOOXOAMMO
aKIICHTUPOBAaTh BHUMaHUE OOyJaloIMXcs Ha MOUCKe HHEGOpPMAlMM B CPEICTBAX MaccMeIua,
WNutepHere, y4eOHOW U CHEIUANBHOW JHTEPAType C COOTBETCTBYIONMM O(QOpMIICHHEM |
MpeICTaBIeHUEM PE3yIbTaTOB.

Nzyuenne oOmeoOpazoBaTenbHON  ydeOHOW — AMCIUIUIMHBI  «XUMHSD)  3aBEpIIACTCS
moABeACHHEM UTOToB B ¢opme muddepeHIUPOBAHHOTO 3a4eTa B paMKaxX MPOMEKYTOYHOM
aTTeCTallMU CTYIACHTOB B IPOLIECCE OCBOEHUS MPOrpamMMbl MOATOTOBKU CIIEIIMAINCTOB CPEAHETO

3BEHA C MOJIyYEHHEM CPEHEro o0Iero oopa3oBaHusl.

MECTO YYEFHOHM JUCHHUILIMHBI B YYEBHOM ILVIAHE
B mpodeccronanbHbIx 00pa3oBaTeNbHBIX OPTraHU3AIUSX, PEATU3YIONMX 00pa30BaTEIbHYIO
MpOrpaMMy CpeaHEero o0mero oOpa3oBaHUs B TpeAeiax OCBOCHHS MPOrPaMMBI MTOATOTOBKU
CHEIUAaTICTOB CPEJHEro 3BeHa Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHus, yueOHasl IWCIUILIMHA
«XuMus» H3ydaeTcss B 00mEeoOpa3oBaTelbHOM IHHUKIE Y4eOHBIX IMPOTpaMM  MOATOTOBKH
CIELIMAIUCTOB CPEIHEro 3BeHa Ha 06a3e OCHOBHOIO 0O0IIero oOpa3oBaHUs C MOJYYEHUEM CPETHErO

obmero oopaszoBanus (IIIICC3).



PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUILIAHBI

OcBoenne coaepkaHus Y4eOHOM TUCHUIUIMHBI «XHUMHS», 00ECHeunBaeT JOCTHKEHUE
CTyZIEHTaMH CIEAYIOLMX pe3yJbTaTOB:
* TUYHOCMHBIX'
—YyBCTBO TOPJOCTH U YBAKEHUS K UCTOPUHU U JOCTUIKEHUSAM OTE€YECTBEHHOW XMMUYECKON HAYKH;
XUMHYECKH TPAMOTHOE MOBEACHHUE B MPOQECCHOHATBHON AEATETBHOCTH U B OBITY U OOpaIlCHUH
C XMMMYECKMMHU BEUICCTBAMH, MATEPHAJIAMHU U ITPOLIECCAMMU;
—TOTOBHOCTh K TIPOJOJDKCHHIO OOpa3oBaHUS M TOBBINICHUS KBaTH(UKaUUM B H30paHHON
po(heCCUOHANBbHON AEATeIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKUX KOMIIETCHIIUH B
3TOM;
—YMEHHE HCIIOJb30BaTh JOCTH)KEHHMS COBPEMEHHOM XMMHMUYECKOW HAyKM W XUMHYECKUX
TEXHOJIOTUH JUIs TOBBIIIEHUS COOCTBEHHOTO WMHTEIJIEKTYaJIbHOTO pa3BUTHUS B BBIOpaHHOMU
npohecCHOHaIbHOMN AEATETbHOCTH;
* MemanpeomMemnblx:
—HCIIOJb30BAHUE  PA3IUYHBIX BHUJOB  IIO3HABATEIBHOW  JEATEIBHOCTM UM  OCHOBHBIX
MHTEJJIEKTYaJIbHBIX oOmepanuil (IIOCTaHOBKM 3a1add, (OopMynHpoBaHHMS TUIOTE3, aHAIN3a U
CHHTE3a, CpaBHEHUs, 0000IICHH S, CUCTEMATH3alll |, BHIABICHUS IPUYMHHO -CIEICTBEHHBIX CBS3CH,
MOMCKa aHaJIoroB, GOpMYIHPOBAaHUS BHIBOJOB) JJISl PEILIEHUs TOCTABJICHHON 3a7jauu, IpUMEHEHUE
OCHOBHBIX METOJIOB MTO3HAHUS (HAOIIOJICHUS, HAYYHOTO SKCIIEPUMEHTA) JUI U3Y4SHHS PA3THUHbIX
CTOPOH XMMMUYECKHX OOBEKTOB U IIPOLIECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh
CTaJIKUBAThCS B MPOQecCHOHATIBHON cdepe;
—HCII0JIb30BAaHUE PA3IMYHBIX MCTOYHMUKOB JUI IOJIydEHUs XMMHUUYECKOM MHQOpMaluu, yMeHue
OLIEHUTD €€ JOCTOBEPHOCTD ISl TOCTHKECHHSI XOPOLIX PE3yNbTaToB B MpodecCuoHAIBHOM chepe;
* HPEOMEMHBIX .
—c(hOpPMUPOBAHHOCTh IPEACTABICHUN O MECTe XMMHHU B COBPEMEHHOW HAy4YHOH KapTHHE MHUPAa,
MOHMMAaHME POJIM XMMUM B (POPMUPOBAHUHU KPYro3opa U (PyHKIMOHAIBHOM IpaMOTHOCTH YeJI0BEKa
JUI pelIeHUs MPAaKTUYECKUX 3a/1a4;
—BJIAJICHUE OCHOBOIIOJATalOUMMU XUMHWUYECKUMHU IOHATUSAMH, TEOPUAMH, 3aKOHAaMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHNE XUMUYECKOW TEPMUHOJIOTHEN U CUMBOJIMKOM;
—BJIaJICHUE OCHOBHBIMH METOJIaMU HAay4HOTO IIO3HAHUS, UCII0JIb3YEMBbIMHU B XUMHUU:
HaOJIIOJICHUEM, ONMCAaHUEM, U3MEPEHUEM, SKCIEPUMEHTOM; yMeHue 00padarhiBaTh, OOBSCHSTH
pe3yabTaThl IPOBEIACHHBIX OMBITOB U J€JaTh BBIBOJBI; TOTOBHOCTh U CHOCOOHOCTH IPUMEHSATh
METO/Ibl TIO3HAHUS NPU PEILEHUH MPAKTUYECKUX 3a/1a4;
—c(OpPMUPOBAHHOCTh YMEHHUsI JaBaTh KOJIMYECTBEHHbIE OLIEHKA M HPOU3BOJMTH PACUETHI IO

XUMUYECKUM (popMysiaM U ypaBHEHUSIM;



—BJIaJICHUE TIPaBUJIAMH TEXHUKHU 0€30MaCHOCTHU MPHU UCIOJIb30BAHUU XUMHUYECKUX BEIIECTB;
—c(opMHpPOBAHHOCT, COOCTBEHHOW TO3UIUHM [0 OTHOIICHHWIO K XMMHUYECKOW HWHQOpMAaIuu,

MOJIy4aeMOM M3 Pa3HbIX HCTOUHUKOB.

COIEP KAHUE YUYEBHOM JUCHHUILIMHBI
BBenenue
Hayunple MeTonbl MO3HAHUS BEILIECTB M XUMHUUYECKUX sBIEHUU. Posb skcnepuMmeHTa U

TCOPHUH B XUMHUHU. MOI[GJ'II/IpOBaHI/Ie XUMHUYCCKUX ITPOIECCCOB.

1. OBIIAA U HEOPTAHUYECKAS XUMUSA

1.1.0cHOBHbBIC OHATHSA U 3aKOHbI XUMHU

OcHoBHbIe moOHsATHSA XuMHH. BemectBo. Artom. Monekyna. XUMHYECKUN DIIEMEHT.
Amnotponusi. Ilpocteie u cinoxkHble BemecTBa. KayeCcTBEHHBII M KOJWYECTBEHHBIM COCTaB
BEIIECTB. XUMHYECKHE 3HAKU U (Popmynbl. OTHOCUTENBHBIE aTOMHAash U MOJICKYIISIpHAs MAacChl.
KonnuectBo BemecTna.

OcHoBHBbIEe 3aKOHBI XUMHUM. CTeXHUOMETpHUs. 3aKOH COXpPaHEHUsS MAacChl BEUIECTB. 3aKOH
MOCTOSIHCTBA COCTAaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYphI. 3aKOH ABOTaJpo W CIEACTBUS U3 HETO.

PacuerHble 3a7auu Ha HAXOXKJIEHUE OTHOCHTEIIBHON MOJIEKYISIPHOM Macchl, OIpPEeICHUE
MacCOBOM JOJIM XUMHUYECKHX 3JIEMEHTOB B CIIOKHOM BEILECTBE.

JdeMoncTpanuu. Mojenn aToOMOB XMMHYECKUX AJIEMEHTOB. MoAenn MOJIEKyl IPOCTHIX H
CIIO)KHBIX BELIECTB (IapocTepskHeBble). Kommekius MpocThIX M CIOXKHBIX BelecTB. Mojenb
MOJIIPHOTO 00BbeMa ra3oB. Asutorporus gocdopa.

IIpodpunabubie u Mpo@eccHoOHATBLHO 3HAYMMBbIE 3JIeMEHThI COJAeP:KaHUsA. AJIIOTPOIHBIE
MoauuKaluu yriaepoja (anmas, rpadut), kuciaopoaa (KHCIOpOJ, 030H), oyioBa (cepoe u Oemoe

0JIOBO).

1.2.1lepuoguueckuii 3akoH u I[lepuoanueckas cucrema xumu4eckux iemenros /I, W.
MeHnneJieeBa U CTPOeHHE aTOMA

Iepnoguuecknii 3axkon [I. W. MengeneeBa. Ortxpeitue JI. . MenneneeBsim
[lepronuueckoro 3akoHa. [lepuogmyeckuii 3akon B Gopmynuposke . 1. Menaeneena.

[lepuoandeckass TabnHMIla XUMHUYECKHX DJIEMEHTOB — Tpaduueckoe OToOpakeHue
nepuoaudeckoro 3akoHa. CTpyKTypa NMEepHOAMYECKON TaOJUIIBI: MEpHOoabl (Majble W OoJbIme),
Ipynnsl (rmaBHas U 1o00YHas).

Crpoenne atoma u mnepuoaumyeckuii 3akon . M. MennesneeBa. AToM — ClOXHas



gactuna. Aapo (IpOTOHBI W HEUTPOHBI) M IJEKTpOHHas obonouka. M3ortombl. CTpoeHue
JJIEKTPOHHBIX O0OJIOYEK AaTOMOB 3JEMEHTOB MalblX MepuojoB. OCOOCHHOCTH CTPOEHHUS
AJICKTPOHHBIX OOO0JIOYEK AaTOMOB JJIEMEHTOB OOJBIIMX TEPUOIOB (IMEPEXOAHBIX DSJIEMEHTOB).
[onstre 06 opOutansx. S-, p- u d-opOuTanu. DIIEKTPOHHBIE KOH(PUTYPAIIUHA aTOMOB XMMHYECKUX
3JIEMEHTOB.

CoBpemenHasi (OpMYTUPOBKA MEPHOJNIECKOTO 3aKOHA. 3HAUCHUE MEPUOIMUECKOTO 3aKOHA
U MEePUOJUYECKON cucTeMbl Xxumuueckux aneMeHToB JI. M. MenneneeBa [uist pa3BUTHSI HAyKH U
MOHUMAHHUS XMMUYECKON KapTUHBI MUPA.

Jemoncrpamun. Paznmuunsie dopmbl [lepronnueckoil cuCTeMbl XMMUYECKUX A1eMeHTOB /1.
N. MeHnneneesa.

IIpodunabHbie ¥ NpoecCHOHAIBHO  3HAYMMbIE  JJIEMEHTBI  COJEPKaHUs.
PagnoakruBHOCTh.  Vcmonmp30BaHHWE  PaJMOAKTUBHBIX  HM30TOMOB B  TEXHMYECKUX  IIEJISX.

Pentrenosckoe H3ITYYCHHUC U €TI0 UCIIOJIB30BAHUC B TCXHUKEC W MCAUIUHC.

1.3.CtpoeHue BelecTBa

HNonnass xumuueckasi cBsaA3b. KaTuoHsl, UX oOpa3oBaHME W3 aTOMOB B pe3yjibTaTe
mpolecca OKMCICHHMS. AHUOHBI, HX 00pa3oBaHME M3 aTOMOB B pe3ylbTare Ipoliecca
BoccTaHOBJIeHHUS. MoOHHas CBs3p, Kak CBsI3b MEXIy KaTHOHAMM M AaHMOHAMHU 3a CYET
AJIEKTPOCTATHYECKOTo MpuTshkeHus. Kinaccudukanus HOHOB: IO cOCTaBy, 3HAKY 3apsijia, HATUYHIO
ruapaTHol o0onouku. MoHHBIE KprCTaITHUecKue pemmeTki. CBOWCTBA BEIIECTB ¢ HOHHBIM THITOM
KPUCTAJUINYECKON PELICTKH.

KoBajilenHTHasi Xxumu4Yeckasi CBsi3b. MexaHu3M 00pa30BaHUsI KOBAJCHTHOW CBS3H
(oOMEHHBIH M JOHOPHO-AKIENTOPHBIN). DJIEKTPOOTpULIATENbHOCTh. KoOBasleHTHBIE MOJSpHAs U
HenousipHas cBs3u. KpaTHOCTh KOBaJIGHTHOM CBsi3U. MOJIEKYIIIPHBIE U ATOMHBIE KPUCTAJNINYECKHE
pemetku. CBOICTBA BELIECTB C MOJIEKY/ISIPHBIMU M aTOMHBIMH KPUCTAJNIMYECKUMHU PEIIETKAMHU.

MeTananyeckass cBsi3b. Merauimyeckas KpUCTAUIMYECKas PELETKA M MeTaJlIMdecKas
XUMUYecKasl cBsi3b. PU3MUECKUE CBONCTBA METAIIIOB.

ArperaTHbie COCTOSIHMSI BeIIECTB M BOJOPOAHAsl CBsA3b. [Beproe, JKUIKOE U
razoo0pa3Hoe cocTOsiHUsI BelecTB. llepexon BemecTBa M3 OJHOIO arperaTHOr0 COCTOSHUS B
npyroe. BogoponHas cBsi3b

Yucrble BemecTBa U cMecH. [loHstue o cmecu BewecTB. ['oMOreHHbIE U T€TEpOTreHHbIE
cmecu. CocraB cmeceii: oO0beMHass W MaccoBasl JOJIM KOMIIOHEHTOB CMECH, MaccoBas J0Jis
IIPUMECEH.

JucnepcHbie cucreMsl. [lonstue o qucnepcHoii cucreme. JucnepcHas ¢gasza u

nucriepcuonHas cpena. Knaccudukarust aucnepcHbix cucteM. [IoHSITHE 0 KOJJIOMAHBIX CHCTEMAaX.



JdemoncTrpauuu. Mojenps KpUCTAUIMYECKOW pPEHIETKM XJIopuaa Hartpus. Mogjenu
KPUCTAIMYECKUX pPeleTOK anmasza u rpadura. [Ipubopel Ha xuakux kpuctamiax. OOpasiubl
Pa3IUYHBIX JUCIIEPCHBIX CUCTEM: AMYJIbCUI, CYCIIEH3UH, a3p0o30Jieil, renel u 3oieid. Koarymsius.

IIpopuabHbie U NMPO(eCcCHOHATBHO 3HAYUMBbIE JJIEMEHTHI coaep:kaHus. llomaspHocTs

CBSI3U U MOJISIPHOCTH MoJieKynbl. Konaencamus. Texkydects. Bosronka. Kpucrannuszanusi.

1.4. Boga. PacTBOpbI. Dile KTPOIUTHYE CKAS TUCCONUALMS

Boxa. PacrBopsi. PacrBopenue. Bojga kak pactBoputenb. PacTBOPMMOCTH BEIIECTB.
HacpliieHHbIE, HEHACBIIICHHBIE, MTEPECHIIEHHBIE PACTBOPBI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KUJIKOCTEH M TBEPABIX BEIIECTB OT PA3IMYHBIX (PAKTOPOB.

MaccoBas 107151 paCTBOPEHHOTO BEILECTBA.

DJIeKTPOJIUTHY e CKAs AUCCOLMALINS. DIIEKTPOIUTHI u HEIJIEKTPOJIUTHI.
DIIEKTPOJIUTHYECKAs AUCCOLMANUs. MeXaHU3Mbl 3JIEKTPOIUTUUECKOW TUCCOLMAIMH JJIs BEIIECTB C
Pa3TUYHBIMU TUMAMU XAUMHYECKOW CBS3U. [ MIpaTHpOBaHHBIE U HETUJAPATUPOBAHHBIC HOHHBI.
CremneHp HNEKTpOIUTHYECKOM nuccomuanuu. CunbHble W crnabble 31eKTponuThl. OCHOBHBIE
IIOJIOKEHUSI TEOPHHU DIIEKTPOJUTHYECKOM aucconuanuu. KHCIIOTBI, OCHOBaHMS M COJM Kak
3JIEKTPOIUTHI.

Jemoncrpanun. PactBopumocts BemecTB B Boje. CoOupaHue ra30B METOJI0M BBITECHEHHUS
BOJIbI. PacTBOpeHME B BOJIE CEPHOU KUCIOTHI U coieit amMonus. OOpasiibl KpHCTAILIOTHAPATOB.
HcnpiTanne pacTBOPOB 3JEKTPOIUTOB U HERJIEKTPOJIUTOB HA MPEAMET JUCCOLMANU. 3aBUCUMOCTb
CTETICHH AJIEKTPOTUTUIECKOM AUCCOIMAIIUH YKCYCHON KHCIIOTHI OT pa30aBlIeHUs pacTBOpA.
[IpurotroBieHue )KECTKOM BOJIbI U YCTPAHEHUE €€ )KECTKOCTH. IOHUTHI.

Jlabopatopnas padora Ne 1. Peakunu oOMeHa B pacTBOpax 3J1€KTPOJIUTOB.

IIpodunbHbie W MPod eCcCHOHAIBHO 3HAYUMBbIE 3JIeMEeHThI cojep:xkanusi. PacTBopenue
Kak (pu3uko-xuMudeckuii mporecc. TermioBbie 3GdekTsl MPU pacTBOpeHUU. KpucrammoruapaTsl.
Pemenne 3a1ay Ha MaccoBYIO JIOJIFO PaCTBOPEHHOIO BenecTBa. IlpuMeHeHrne BObl B TEXHUUECKUX

nensax. JKecTkocTh BOJBI U CIIOCOOBI €€ ycTpaHeHUsl. MUHepallbHbIE BOJIBI.

1.5. Knaccndukanus HeopranmyecKux coeJMHEeHUI M X CBOlicTBa

Kucaorsl u ux cBoiicrBa. KHCIOTBI Kak 3JIEKTPONUTHI, UX KIACCUDUKALIMS MO PA3TUYHBIM
MpHu3HaKaM. XMMHYECKHE CBOMCTBA KHCJIOT B CBETE€ TEOPUM BJIEKTPOJIUTUYECKOM AUCCOLHMALIMU.
Oco0eHHOCTH B3aMMOJAEUCTBHSI KOHIEHTPUPOBAHHOW CEPHOW M a30THOM KHCIOT C METaJlJIaMH.
OcHOBHBIE CTTOCOOBI TTOJTY4E€HUS KUCIIOT.

OcHoBaHusi U UX cBoiicrBa. OCHOBaHMS KaK JJIEKTPOJMTHI, UX KilaccH(uKamus IO

pPa3IUYHBIM NPpU3HAKaM. XMMHYECKHE CBOMCTBA OCHOBAHUMN B CBETE TEOPHU JIIEKTPOJIUTHYECKON



muccounanuu. PasnoxxeHne HepacTBOPUMBIX B BOJie OCHOBaHUN. OCHOBHBIE CITOCOOBI MOIYYEHUS
OCHOBAHMUM.

Coamn u ux cBoiictBa. Conu kKak 3JeKTpoiauThl. CollM CpelHHue, KUCIble U OCHOBHBIE.
XUMHYECKHE CBOMCTBA COJIEH B CBETE TEOPUM DIIEKTPOIMTHUECKON auccoumnanuu. CrocoObl
MOJIY4YEHHUS COJICH.

I'mpaponus cosent.

Oxkcuapl U ux cpoiictBa. CoseoOpasyonme U HecoseoOpasyronme okcubl. OCHOBHBIE,
am(oTepHble W KHCIOTHBIE OKCHUJIBI. 3aBUCHUMOCTH XapakTepa OKCHUJAa OT CTEIEHU OKHCIICHUS
o0pa3yrollero ero Merajuia. XuMUYECKHe CBOMCTBa Okcu 10B. [lomyuenue okcu10B.

Jdemoncrpauuun. B3aumonelcTBHE a30THOM W KOHLEHTPUPOBAHHOM CEPHOWU KHUCIOT C

metayuiamu. 'openue docdopa u pacTBopeHne npoiykra ropenus B Boje. Ilomydenue u cBoiicTBa
aM(pOTEPHOTO THUIPOKCHUIA.

Jlabopatopnas padora Ne 2. CBolicTBa KMCIIOT.

JlaGopaTopnasi padora Ne 3. CBOIiCTBa OCHOBaHUH.

Jlabopatopnas padora Ne 4. CpoiicTBa coneil.

IIpodunbHbie M NPo(eCcCHOHAJIBHO 3HAYHMMbIE 3JIeMEHThI coaep:kanusa. [IpaBuia
pa30aBieHMs] CepHOM KHUCIOTHL. Vcmonp3oBaHHE CEpHOM KUCIOTHI B MPOMBINUIEHHOCTH. Exkue
EJI049H, UX UCITOJIB30BAHHUEC B ITPOMBINUTICHHOCTH. I'amenas u Heramenas H3BECTh, €€ IPUMCHCHUC
B CTpoHUTeNbCcTBE. [ UIIC U anedacTp, rUIICOBAaHUE.

[Tonstre o pH pactBopa. KucnoTtHas, menoynas, HelTpajibHasi Cpebl paCTBOPOB.

1.6. Xumuveckne peakuun

Knaccupuxammss XuMHUYeCKMX peakumid. Peakiuu  cOeIMHEHMsA, PA3IOKEHUA,
3amerieHusi, oOmena. Karanutuueckue peakuuu. OOpatumble U HeoOpaTUMble PEaKIUU.
['oMoreHHbsle M TeTEpOTEHHBIE PEAKIHUU. DK30TEPMHUUYECKUE U OSHJIOTEPMHUUYECKHE PEAKIUH.
TennoBoii et xuMuueckux peakiuii. TepMoXuMHUUECKue ypaBHEHUS.

OKucaAnTeJbHO-BOCCTAHOBHUTE/IbHbIE peakuuu. CrerneHb okucieHus. OKACIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENh U OKMcTIeHUE. MeTo/T SJIeKTPOHHOTO OanaHca Ui COCTaBICHUS
YPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

JlaGopaTtopnas paGora Ne 5. Peakuuu coequHEHUs, Pa3loKEHUs, 3aMEIIeHH s, 0OMeHa,
HEUTpaIn3alui.

IIpodunbHble U NMpodeccHOHATBHO 3HAYMMBbIE 3JIeMEeHThI cofep:kanms. [lonstue o6
AJIEKTPONIH3E. DIEKTPOIU3 PACIIIIABOB. DJIEKTPOJIH3 PACTBOPOB.

1.7. MeTanibl M HeMeTAJLIbI.

MeTtanabl. OCOOEHHOCTH CTpPOEHHUS aTOMOB U KpucTayioB. Pusnueckue CBONCTBA



MerauioB. Kiaccudukanuss METAUIOB MO pPAa3IMYHBIM TpPU3HAKAM. XHMHUYECKHE CBOHCTBA
METAJIJIOB. DJIEKTPOXUMUUECKUI psifl HANPsHKEHUH MeTaiioB. MeTtaorepmust.

OO0nme crnocoObl TOTYy4eHHST METaJIIOB.

Hemetanapl. OcoOGeHHOCTH CTpoeHHs aToMoB. Hemeramisl — mpocThie BeEIIECTBA.
3aBHUCUMOCTh CBOMCTB TaJIOTEHOB OT UX NosiokeHus B [leprnonnueckoit cucrteme. OKUCIUTENbHBIE
U BOCCTAaHOBMTEIBHBIE CBONCTBA HEMETAUIOB B 3aBUCHUMOCTH OT HUX IIOJIO)KEHUS B psay
3JIEKTPOOTPULIATENBHOCTH.

Jemoncrpaunun. Komnexknus metauioB. B3auMoneicTBHe METAUIOB € HEMETaUIaMH
(>kenesa, IMHKA U aJIIOMUHUSA C CEPOil, aIFOMUHUS C HOAOM, CYpbMBI C XJIOPOM, TOpEHHUE Kele3a B
xjope). ['operue MeTamioB. ATIOMUHOTEPMHUSL.

Konnekuus Hemeramios. ['openne HemeTamioB (cepsl, Gocdopa, yris). BeitecHeHue MeHee
aKTUBHBIX TAJIOTEHOB M3 PACTBOPOB UX coJiell 00Jiee aKTU BHBIMU TraJIOTeHaMH.

JlaGopaTopnas padora Ne 6. [lonyuenue, cobupaHue 1 pacro3HaBaHUE ra30B.

IIpopuiashbie m npodeccHOHANBHO 3HAYMMbIE 3JIeMeHThbI colep:kanusa. Koppozus
METAJUIOB: XUMHUYECKass M dJeKTpoxumuueckas. Kiaccuukanus KOppo3UH METauIoB IO

pa3nuyuHbIM npu3HakaM. CrocoObl 3alMThl METAINIOB OT KOPPO3UH.

2. Oprannyeckasi XuMusi

2. 1. OcHOBHBIC NOHSITHSI OPrAaHUYECKONH XMMHMH W TEOpUSl CTPOCHHS OPraHu4ecKHX
COeIMHE HU M

IIpeamer oprannyecko xumMuM. [IpupoaHblE, HCKYCCTBEHHBIE U CHHTCTUYECKHE
oprannueckue Bemectsa. CpaBHEHHE OPraHUYECKUX BELICCTB C HEOPIraHUYECKUMU.

BanenTHOCTh. XMMHUYECKOE CTPOCHHUE KaK MOPSIOK COCAUHEHUS aTOMOB B MOJIEKYNBI 110
BAJICHTHOCTH.

Teopuss cTpoeHusi opranmveckux coeauHeHuii A. M. ByraepoBa. OcHOBHbIE
MIOJIOKEHUSI TEOPUH XUMHUYECKOro crpoeHus. M3omepus m mzomepbl. Xumuueckue (Gopmyiasl U
MOJEII MOJIEKYJI B OPTAHUYECKON XUMUU.

Kaaccupukanusa opranmyeckux BemecTB. Kiaccudukanus BeecTB MO CTPOEHUIO
VIJIEPOJHOTO CKeJleTa W HaJM4Mi0 (yHKIHOHAIBHBIX Tpymm. ['omonorn u romonorus. Hauama
HomeHkarypsl I[UPAC.

Knaccupukaumss peakuuid B OpPraHM4eckod XuMuM. Peakuuu nOpucoeaIuHEHUs
(ruxpupoBaHMs, TaTOreHUPOBAHUS, THAPOraJOreHUPOBaHUs, TUApaTtanuu). Peakiuu 3amereHus.
Peaknuu nzomepuzamnuu.

JdeMoncrpanun. Mozaenu MOJIEKYSI TOMOJIOTOB U U30MEPOB OPraHMYECKUX COCAVHEHUM.

JlaGopaTopnasi padora Ne 7. M3rotoBieHrne MOJEIeH MOJIEKYJ OPTaHMYECKUX BEIIECCTB.



IIpodunbHbie U NPodeccHoHATIBLHO 3HAYMMbIE 3JeMeHThI coaepxkaHusi. CpaBHEHHE
KIacCU(UKAlMK COCAMHEHMH W KIacCU(UKAIIMU pPeaKuMil B HEOPraHMYECKOW M OpraHUYecKOM

XUMHUH.

2.2. Yrj1eBoa0poabl U UX NMPHPOJHbIE NCTOYHUKH.

AJIkaHbl. AJIKAHBI: TOMOJIOTUYECKUM psii, HM30MEpHsi U HOMEHKIATypa aJIkaHOB.
XuMuYeckue CBOICTBa alkaHOB (MeTaHa, »JTaHa): TOpPEHUE, 3aMelleHUEe, pPa3JIoKEHUe,
neruapupoBanue. [IppuMeHnenne ankaHoB Ha OCHOBE CBOMCTB.

AnkeHbl. OTWJIEH, €ro TMoOJy4eHHe (JAeTUAPUPOBAHUEM »OTaHa, JAeNoJIuMepu3aueit
MONMATUIIEHA). ['oMonornueckuil psiz, n3oMepus, HOMEHKIATypa aJKeHOB. XMMUYECKHE CBOICTBA
STHJIEHA: TOpEHHE, KAayeCTBEHHbIE peakuuu (oOecrBeyrMBaHHe OpOMHOM BOJBI U PacTBOpa
IepMaHraHaTa Kajus), TuapaTanus, noaumepusanus. [[ppymeHeHue 3TuiieHa Ha OCHOBE CBOMCTB.

AnkuHbl. AnerusneH. XUMHYECKHE CBOWMCTBA alleTHJIEHA: TOpeHue, 0OecIBeUMBaHUE
OpOMHOI BOJBI, NMPUCOCTMHEHUE XJIOPOBOJIOpPOJa W TuApartauus. [IlpuMeHeHHe ameTuieHa Ha
OCHOBE CBOMCTB. MeXKI1acCOBast U30MEPHUSI C AJIKaAUEHAMH.

Apensbl. benzon. XuMmuueckne CBOWCTBAa OCH30J1a: TOpEHHE, PEAKIUHM 3aMeIcHUs
(raoreHupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3051a Ha OCHOBE CBOICTB.

IIpupoaHbie HMCTOYHUKHM YrieBoaopoaoB. IlpupomHbiii ra3: coctaB, NPUMEHEHUE B
Ka4yeCTBE TOILJIMBA.

Hedre. CocraB u nepepaborka Hedru. [leperonka nedru. Hedrenpoaykrsr.

JdemoHcTpanuu. ['opeHue meraHa, 3TWIIeHa, aneTuiieHa. OTHOLIEHME METaHa, 3TUJICHA,
alleTHiIeHa U OeH30JIa K pacTBOpaM NepMaHTaHaTa Kanus u OpomHo# Bogne. Ilomyuenue stuneHa
peakiueil aerujparaiuend 3TaHoJA, aleTHUiIeHAa — THAPOJIM30M KapOuaa kaibius. Kommexius
oOpasuoB Hegru u HedrenpomykroB. Kommekuuss «KaMeHHBIH yroib U MOPOIYKIUA
KOKCOXUMHYECKOTO IPOU3BOICTBAN.

JlaGopaTopHbie onbIThl. O3HAKOMIIEHHE C KOJIJIEKIIMEH 00pa3lioB HEPTH U MPOAYKTOB €€
nepepadoTku. O3HaKOMIIEHUE C KOJUIGKIIMEH KaydyKoB W 00pas3liaMu M3/IeNUi U3 pE3UHBI.

IIpopnabHbIe U MPO( eCCHOHAIBLHO 3HAYHMMbIE JJIEMEHTHI coaep:xxanud. [Ipasuio B. B.
MapkoBHauKoBa. Kiaccudukaius n Ha3HaueHHE KaydyKOB.

[lonydyenue areruneHa MUPOJIM30M MeTaHAa U KapOMAHBIM crocoboMm. Peaxums
noNuMepu3auuy  BUHWIXIOpUAA. llomuBuHMWIXIOpU W ero mnpuMeHeHue. Tpumepuszanus
aleTuieHa B OEH30II.

BoccranoBnenune HUTpoOEH301a B aHUJIUH.



2.3. Kuciopojacoaepxanme opraHnyecKude coeuHe HUsl.

Cnuprbl. Ilomyuenue »dTaHona OpoXKEHHMEM TJIOKO3bl M THApaTalMed dTUIICHA.
l'unpokcunbHas rpynna kak QyHkuuoHanbHas. [loHATHE O MpeneNbHBIX OJHOATOMHBIX CIIHPTaX.
XUMHYECKHe CBOWCTBA ATAHOJA: B3aUMOJCHCTBUE C HATPHEM, 0Opa30BaHUE MPOCTHIX U CIOKHBIX
3¢upoB, OkucIeHUE B anmpAeruj. [[puMeHeHue 3TaHoJia Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €TO
MIOCJIEJICTBUSA U IIPELYIPEKICHUE.

['muuepuH kak NpeACTaBUTENIb MHOIOATOMHBIX cHUpTOB. KadecTBeHHas peakuusi Ha
MHOTOAaTOMHBIE cCIUPTHI. [I[puMeHeHue rmunepuHa.

®enos. dusnyeckue U XUMUYECKHE CBOMCTBa (eHona. B3aumHOe BIusHHE aTOMOB B
MoJleKylie (heHOJIa: B3aUMOJICHCTBHE C TUJIPOKCUIOM HATpHsS W a30THOM kuciotou [IpumeHeHue
(eHOIa HA OCHOBE CBOMCTB.

Anbaernabl. [lonstue 00 anpaerugax. AjblaerujgHas rpynna Kak (yHKIMOHaJIbHAs.
@opmManpaerul U €ro CBOWCTBA: OKHCIEHUE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJIEHUE B
cooTBeTcTBYoLMi cnupT. [lomydeHue anbAeru/ioB OKHUCIEHHUEM COOTBETCTBYIOILMX CIHPTOB.
[Mpumenenne Gopmanbaeriuaa Ha OCHOBE €ro CBOHCTB.

Kap6onoBbie kucjaorbl. [lonstue o kapOOHOBBIX KucioTax. KapOokcuibpHas Tpymnia Kak
¢dynkiuoHanpHas. ['oMonoruyeckuili psa OpeneNnbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tomygyenne KapOOHOBBIX KHCIOT OKHCICHHEM ajbJCTHAOB. XUMHYECKHE CBOWCTBA YKCYCHOM
KUCJIOTHI: 00IIMEe CBOMCTBA ¢ MHHEPATBHBIMU KUCIOTAMU M peakuus srepudukanuu. [Ipumenenmne
YKCYCHOHM KHMCJIOThI HA OCHOBE CBOMCTB. BhIcIME KUPHBIE KUCITOTHI HAa TPUMEPE MATTBMUTHHOBOU U
CTEapUHOBOM.

Cnoxnbie 3pupbl U Kupbl. [logydeHne crnoxHbIX >(QUPOB peakiuen dTepuduKaumy.
CrnoxHbie 3QUpbI B TpUpoJe, UX 3HaueHue. [IpuMeHeHne cI0XKHBIX 2(UPOB HAa OCHOBE CBOICTB.

Kupsl kak crnoxsble 3¢upsl. Knaccudukanus xupoB. XUMHYECKHE CBOWCTBA >KUPOB:
TUJIPOJIN3 U TuApupoBanue. [IpuMeHeHue )xupoB Ha OCHOBE CBOMCTB. Mblia.

YriueBoabl. YrieBoabl, HUX Kilaccu(uKkamus: MOHOcaxapuabl (IJIOKO3a, (pyKTo3a),
nucaxapuapi(caxaposa) U mosmcaxapubl (Kpaxman U 1eJUTI0J103a).

I'mroko3a — BeIECTBO € JBOMCTBEHHOM (yHKIMEH — alpAeruJocnupT. XUMHYECKHe
CBOMCTBA TJIFOKO3BI: OKHCIICHUE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CTUPTOBOE
oposxenue. [IpuMeHeHne III0KO3bI HA OCHOBE CBOMCTB.

3HaueHHUe YITIEBOJOB B KUBOW HPUPOJE U KHU3HU dYeloBeka. [loHsATHE O peaxkuusx
MOJUKOHJAEHCAUM U TUIPOJIN3a HA TPUMEPE B3aMMONPEBPAILCHU N : [NIFOK03a — MOJIUCAXapU /L.

JdemoncTpanuu. Okxucienue cnupra B anbaeruj. KadecTBeHHblE peakuuud Ha
MHOTOAaTOMHBIE CHUPTHL. PacTBOpuMOCTh (heHONA B BOJE MPU OOBIYHOW Temmeparype W HpHu

HarpeBaHuM. KauecTBeHHBbIEe peakiuu Ha (peHOI. Peakums «cepeOpsHOro 3epkayay ajabIeruyioB U



[I0K03bl. OKHCIIEHHE albJAETH/IOB M TIJIIOKO3bl B KUCJIOTY C MOMOIIBIO TMJApoKcHuIa Meau (2).
KauectBenHas peakius Ha Kpaxmad.

JlaGopaTopnasi pabora Ne 8. CoiicTBa rmuiepuHa.

Jlabopatopnas padora Ne 9.CBoiicTBa YKCYCHOM KHCIIOTBHI.

IIpodunbHbie M MPO(eCcCHOHATBHO 3HAYMMbIE 3JI€MEHThI COAepP:KaAHUs. METUIIOBBIN
CIUPT M €ro UCIHOJIb30BaHUE B KAYECTBE XMMUUYECKOTO ChIpbi. TOKCHYHOCTh METAHOJIAa U NpaBHIIa
TEXHUKHA O€30MacCHOCTH MpU padoTe C HUM. DTHICHINIUKONb U €ro mpuMeHeHue. TOKCHYHOCTb
STUJICHIVIMKOJS U MTPaBUJIa TEXHUKU 0€3011aCHOCTHU MpU padoTe ¢ HUM.

[Tonmukonnencamus popmanpaeruaa ¢ geHoaoM B heHoIGOpMaTbICTHIHYIO CMOJTY.

Msoroo0pasue KapOOHOBBIX KHCIIOT (IIABENieBasi KUCIOTa KakK JBYXOCHOBHAs, aKpUIIOBas

KUCJIOTA KaK HCIIpEACIbHAs, OcH30MHAas KHCIIOTa KaK apOMaTI/I‘leCKaH).

2.4. AzoTconep:kanme opranmdeckue coeauHeHus. Iloaumepsi.

Amunbl. [londarue 00 amuHax. Anudatuyeckue aMmHuHBI, HX KIacCUUKaIUs U
HOMEHKJIAaTypa. AHUJIMH KaK opraHudeckoe ocHoBaHue. [loiayueHue aHuiIMHA U3 HUTPOOEH30IA.
[IpumeHeHne aHUIMHA HA OCHOBE CBOWCTB.

AMHHOKHUCJIOTBI. AMHUHOKHUCIIOTHl Kak amMQoTepHble AU(YHKIHOHAIBHBIE OpPraHUYECKUe
COoeIMHEHNs. XUMUYECKHE CBOMCTBA AMMHOKHUCIIOT: B3aUMOJECHCTBHE CO IIET0YaMHU, KAUCIOTAMH U
Apyr ¢ apyroM (peakuus nojaukoHaeHcauuu). Ilemtuanast cBsa3p u noaunentujsl. [Ipumenenue
AMUHOKHCIIOT Ha OCHOBE CBOMCTB.

Beaxu. IlepBuunas, BTOpu4Has, TpeTUYHAsI CTPYKTYpbl OENKOB. XMMHUYECKHE CBOWCTBA
OENKOB: TOpeHue, JeHarypalus, THApoin3, IBETHbIE peakiuu. bruonornueckue QyHKIUHU OEIKOB.

Hoaumepsl. benku u noaucaxapupl Kak OMOMOIMMEDHI.

[Inactmaccel. [lonydyeHune monMMEpOB peakuued MOJMMEpPU3alMU U ITOJUKOHJICHCALUU.
TepMmornacTU4HbIE U TEPMOPEAKTUBHBIE INIaCTMacchl. [IpencraBureny niacrmacc.

Bonokna, wux winaccudukanus. Ilomydenne BonokoH. OTAenbHBIE MPEICTaBUTENN
XUMUYECKUX BOJIOKOH.

JdemoncTpauuu. B3anMozaencTBue aMmMuaka U aHWIIMHA C COJIIHOM KucioTo. Peakuus
aHWINHA ¢ OpoMHOW BOJOW. Jloka3arenbCTBO HaWuMs (DyHKIMOHAJIBHBIX TPYII B PAaCcTBOpax
aMHHOKHCIIOT. PacTBOpeHue u ocaxnenue 6enkoB. L[BeTHbie peakunn 0enkoB. ['opeHre NTHYBETO
Mepa " MWEePCTSIHON HUTH.

JlaGopaTopnas padora Ne 10. CBoiicTBa 6€IKOB.

IIpopuababie ®  NpodecCHOHANBHO  3HAYHMMbIe  JJIEMEHTbl  COJEpPKAHMSA.
[omuBununxmnopun. Ilomurerpadropatunen (teduion). deHonpopMaIbIETHAHBIE MJIACTMACCHI.

Hemnymnown.



TemaTnueckui JIaH

n/n

HaumMmeHnoBanue
pa3ieJioB U TeM

Makcumajib
Hasl yuyeOHasi
Harpy3Ka

KoaunuecTBo AYJIUTOPHLIX YaCoB

Bcero

ayn.
4acoB

JIao.
patdoThI

IIpakTH4yeckun
€ 3aHATHUSA

CaMmocTofiTeJILHBIE
padoThI

[

BBenenue

2

1.00masa u
HEeOpPraHuYecKas
XUMHUSA

60

42

18

1.1.0cHOBHBIE NOHATHSA
M 3AKOHBI XUMHH

1.2.11lepuoauye ckuii
3aKO0H U
Ilepuoanueckas
CHCTEeMAa XUMHUYe CKUX
jementos /I. U.
Menpaeneesa u
CTPOeHHUEe aToMa

1.3.CtpoeHnue
BelleCTBA

1.4.Bona. PacTBopsbI.
JIeKTPOJTUTHYE CKAS
AUCCOIUALINS.

10

1.5.Knaccud uxkanus
HeOpraHuYecKux
coeMHEeHNH U X
cBoOiicTBa

14

14

1.6.XumMunueckKue
peaxkuuu

10

1.7.MeTa/LiIbl "
HEeMeTAJLIbI.

2.0pranuyeckas
XUMMH.

53

32

21

2.1.0cHOBHBIE IOHATHSA
OpraHu4ecKoi XuMum
U TeopHsi CTPOeHUsI
OpraHu4e CcKux

coeMHe HUIA.

2.2.YrieBoaopoabl u
UX NPUPOIHBIE
HCTOYHHKH

16

10

2.3.Kucaopoaconep:xa
e opraHuvecKue
coe/IMHe HUS

22

14

2.4.A30TCOAe pKaLIIEe
opraHnveckKue
coe/IMHEeHUS.
IHosimMmepsl.

Hroro

117

78

20

39

IIpomesicymounas ammecmayus 8 ghopme oughghepeHyuposantozo 3avema




IlepeuyeHb 1a00paTOPHBIX padoOT

Jlabopatopnas padora Ne 1. Peakunu oOMeHa B pacTBOpax 3J1€KTPOJIUTOB.

JlaGopaTopnasi pabGora Ne 2. CBoiicTBa KUCIIOT.

JlabopaTopnasi padora Ne 3. CBoiicTBa OCHOBaHUM.

Jlabopatopnas padora Ne 4. CpoiicTBa coneil.

JlabopaTtopnasi paGora Ne 5. Peakiiuu coenvHEHUs, pa3IOXKEHUsA, 3aMeEIICHHsS, OOMEHa,
HEUTpanu3anuu
JlabopaTopnasi pa6ota Ne 6. [loryuenue, coOupanue u pacno3HaBaHUE ra3os.
JlaGopaTopnasi padora Ne 7. zrotoBnenne Mozeneid MOJEKYl OPraHMYECKUX BEIIECTB.
JlaGopaTopnasi padora Ne 8. CBoiicTBa ruiepuHa.
Jlabopatopnas padora Ne 9.CBoiicTBa YKCYCHOM KHCIIOTBHI.
JlabopaTopnasi padora Ne 10. CoiicTBa OEIIKOB.
BHeayautopHasi camocTosiTeIbHasi padoTa CTy1eHTOB
Paznen Buj camocTosTebHON pabOThI Koi-Bo
4acoB
Ob6us u PacueT no xummuueckuM GopmyaaM U ypaBHEHHUSIM 4
HEOpraHu4veckass | 3HaueHHE MEePUOAMYECKOrO 3aKOHA Ul MOHMMaHUs HaydHOU 2
XUMUS KapTUHBI MHpa
CocraBieHue ypaBHEHU I THIPOIN3a paCTBOPOB COJIEH 4
[Inan-koHcriekT mo TeMe «Tumbl KPpUCTALIIMYECKHX PENIETOK. 2
JIOHOpHO-aKIENTOPHAs CBS3b.
CocraBiieHHE YypaBHEHUM OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX 2
peaxuuii METOJIOM AJIEKTPOHHOro OasaHca
CocraBnenue ypaBHeHuit OBP ¢ ywactuem coeauHeHuit 2
QIIOMHHUS, MEJIM, XpOMa U Mapraiia.
Opranuueckas IIpaktnyeckoe 3aHsATHE 1O TeMe «3omMepus M HOMEHKIaTypa 2
XUMUS QJIKAHOB»
CocTaBUTh MIaH-KOHCNEKT MO TeMe «CTHpPOJN — MPOU3BOJIHOE 2
OeH3oua
CocTaBUTh MJIAH-KOHCIIEKT M OTBETUTh Ha BOIPOCHI MO TeMe 2
«/IBa cmocoba pa3pblBa KOBAJIEHTHOW CBSI3M B MOJEKYyIax
OpPraHUYeCKUX coequHEeHUN. 1IoHsaTHE 0 peakusIX paAuKaIbLHOTO
Y HOHHOTO THUIIOB
Coobmenue no teme «[loayueHne *HuAKOro TOIIIMBA U3 YITIsH» 2
N3ydyenne matepuana U OTBETHI Ha BOIPOCHI 10O Teme «MeTaHoi 2
— IPEICTaBUTENb MPEACTbHBIX OTHOATOMHBIX CITUPTOB)
Pabota ¢ TekcTOM ydeOHHMKAa M BBIMOJIHEHHE MPAKTUYECKOTO 2
Matepuana no Teme «CTpoeHue, HOMEHKIaTypa W CBOWCTBa
aJbJICTUIOB)
CocraBnenue koHcnekta 1o teMe «OCoOEHHOCTH XMMHYECKUX 2

CBOMCTB MypaBBMHON  KHUCJIOTBI, pEaKUHus «cepedpsHOro
3epKajia» M PellieHHe paCYeTHBIX 3a/1a4




[TonGop u w3ydeHHUE MOMOITHUTEIBLHON JIUTEPATyphl IO TEME 2
«3HaYeHUE TIIOKO3bl M €€ NPOU3BOJAHBIX I YEJIOBEKA.
Haxoxnenue B npupoge. [lonsitue o BUTaMmuHax»

Ki1accaMH OpTraHUYCCKUX CO@I[PIHGHHfI»

CocTaBUTh KOHCIEKT B BUJAE TaOaullbl o TeMe «buonornyeckue 2
dyakiun 6enkoB. DepMEHTHD»

CooOmenus, goknanbl, oOGOpMIICHHME Ta3eThl IO  TeMe: 2
«l IpUpOHBIN ¥ CUHTETUUYECKUIN KaydyKi»

[Ipaktnueckoe 3aHsTHE MO Teme «l'€HeTHYecKas CBS3b MEXKIY 3

Htoro

39

XapakTepucTHKAa OCHOBHBIX BH/IOB Y4eOHOI 1eTeJIbHOCTH CTY/€HTOB

Conep:xxanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/IOB 1€IT€JIbHOCTH CTY1€HTOB
(Ha ypoBHe y4eOHBIX JeiicTBHIl)

Baxneiinme
XUMHNYECKHE IMOHATHUA

YMeHue faBaTh ONpENEICHHUE W ONEpPUPOBaTh  CIEAYIOLMMHU
XUMUYECKUMH TOHSTHSIMH: BELIECTBO, XMMHUUYECKHH JJIEMEHT, aTOM,
MOJIEKY/1a, OTHOCHUTENbHBIE AaTOMHAas M MOJIEKYJISpPHas MacChbl, HOH,
QJIIJIOTPOIIMS, M30TOIBI, XMMHUYECKasl CBSA3b, DJIEKTPOOTPULATEIBHOCTD,
BAJICHTHOCTb, CTENIEHb OKHCIIEHUS, MOJIb, MOJIIpPHAs Macca, MOJISIPHbBIN
00beM  Tra3000pa3HbIX BEILIECTB, BEIIECTBA  MOJIEKYIPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHUS, PaCTBOPBI, IEKTPOIUT U HEIEKTPOIIUT,
IEKTPOJIUTHYECKAsT TUCCOLMAIUs, OKUCIUTEIb M BOCCTaHOBUTEIID,
OKUCJIEHHE U BOCCTAaHOBJIEHUE, TEMJIOBOM 3(PQEKT peakiuu, CKOPOCTb
XUMUYECKON peaKuy, KaTajau3, XUMHUYECKOE PaBHOBECHUE, YITIEPOIHBIN
CKeneT, (yHKIHOHAaJIbHAs TPYIa, H30MepHsl, TOMOJIOTHS

OCHOBHBIE 32KOHbBI
XUMUH

@opMyTMpOBAHME  3aKOHOB  COXPAaHEHMS MacChl  BEIIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB.

YcTraHOBKa TPUYMHHO-CIIEICTBEHHON CBS3U MEXKIY COJEPKAHUEM ITHX
3aKOHOB M HaTMCAaHUEM XUMHUYECKUX (GOPMYN U YpaBHEHUH.

VYcTaHOBKa 3BOJIIOIIMOHHONW CYIIHOCTH MEHEIIEEBCKOM M COBPEMEHHOM
dopMynrpoBoK nepuoanyeckoro 3akona /1. 1. Mennaeneesa.
OObsicHeHHe (M3UYECKOTO CMBICTIa CHMBOJIMKHA — TNEPHOJMYECKON
Tabnmuiel  xumudeckux snemeHToB J[. M. MenneneeBa (HOMEpoB
AJIEMEHTa, MEepUoja, TPYIbl) U YCTAHOBKA MPUYMHHO-CIIEACTBEHHOM
CBSI3M MEXJy CTPOCHHEM aToMa U 3aKOHOMEPHOCTSAMU H3MEHEHUS
CBOWCTB DSJIEMEHTOB W OOpa30BAaHHBIX MMM BEIIECTB B TEPHOAAX U
rpymnmnax.

XapakrepucThka 3JIEMEHTOB MaJlbIX M OOJBIIMX MEPUOJIOB IO HX
nosoxkenuto B [lepuoguueckont cucreme J1. 1. MenneneeBa

OcHoOBHBIC TEOPHH
XHMHUH

YcTaHOBKA 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX BELIECTB OT CTPOCHUS
aTOMOB O00pa3yIOIMX MX XUMUYECKUX 3JIEMEHTOB.

XapakTepucTuKa BaXHEHMIMX TUIOB  XUMHYECKUX CBs3ed U
OTHOCHUTEJIBHOCTH 3TOH TUIIOJIOTUH.

OObscHEHNE 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUIMYECKUX PEILETOK.

@OopMyJIUpPOBKa OCHOBHBIX IIOJIOKEHUM TEOPHUHU DIIEKTPOJIUTHYECKOU
JUCCOLIMALIMM M XAapaKTepUCTUKAa B CBETE€ JTOW TEOPUU CBOWCTB
OCHOBHBIX KIIaCCOB HEOPTraHUYECKUX COCIUHECHUU.

@OopMyJIMPOBKA OCHOBHBIX ITOJIOKEHUN TEOPUU XUMHUUYECKOTO CTPOCHUS
OPraHMYECKMX COCAUHEHUN W XapaKTepUCTHKa B CBETE 3TON TEOPHUU




CBOMCTB OCHOBHBIX KIIaCCOB OPTaHUYECKUX COCTMHEHHU N

BaskHeilinme BemecTBa
U MaTepHuabl

XapakrepucTuka COCTaBa, CTPOCHUs, CBOMCTB, IIOIY4EHHUS U
npuMeHeHus: BaxHenmx mertamuioB (IA u II A rpynn, anromunwus,
&Kee3a, a B eCTeCTBEHHO-HAydHOM Hpoduiae U HEKOTopbiX d-
3JIEMEHTOB) U UX COEIMHEHUH.

XapakTepucTuka C€OCTaBa, CTPOCHMS, CBOMCTB, TMOJYy4eHUS U
npuMeHeHus: BakHeinmx HemerawioB (VIII A, VIIA, VIA rpynm, a
Take aszora u ¢ocdopa, yriaepoma M KPEMHHUS, BOJOPOAA) H WX
COEIMHEHUH.

XapakTepucTUKa COCTaBa, CTPOCHMS, CBOMICTB, IIOJy4eHUs U
IPUMEHEHHUsI  BaXHEHIMX  KIacCOB  YIVIEBOJOPOAOB  (AJIKaHOB,
LUKI0AJIKAaHOB, AJIKEHOB, JIKUHOB, apEHOB) M UX HanOoJiee 3HaYNMBbIX
B HAPOJHOXO3SICTBEHHOM IIJIAaHE IIPEICTAaBUTEIIEH.

AHanorvyHas XapakTepUCTHKAa BaKHEWIMX MpeACTaBUTENEH Ipyrux
KJIaCCOB OPraHMYECKHX COEAMHEHMIl: METaHOJa U 3TaHOJA, CIOKHBIX
3¢UpOB,  KUPOB,  MBUI,  aubIeruAoB  ((opMaIbIETUIOB U
aleTanpAernia), KeTOHOB (aleToHa), KapOOHOBBIX KUCJIOT (YKCYCHOM
KUCIJIOTBI, JUIsl €CTECTBEHHO-HAy4YHOIo MpoQuis IpeacTaBuTeNneit
APYTUX KIacCOB KHUCIOT), MOHOCAaxXapuJoB (IJIFOKO3bI), JAMCAXapUaI0B
(caxapo3bl), TOJUCaxapuaoB (Kpaxmajia H IIeJUTIONIO3bI), aHUJIMHA,
aAMUHOKHCIIOT, OE€JIKOB, MCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH,
Kay4yKOB, I1JIaCTMacc

XuMu4ecKkuil A3bIK U
CHMBOJINKA

HcnonpzoBanue B ydeOHOH M NpO(ecCHOHANBHON JESTEIbHOCTU
XUMUYECKHUX TEPMUHOB U CUMBOJIMKU.

Ha3panue u3ydeHHBIX BEIECTB 110 TPUBUAIBHON WM MEXIYHAPOIHOU
HOMEHKJIaType U OTPAKEHHE COCTaBA ITUX COCAUHEHUU C MOMOIIBIO
XUMHYECKHX (OpPMYIL.

OTpaxkeHHEe XUMHYECKHX IIPOLECCOB C IOMOUIBI  YpaBHEHUI
XAMUYECKUX PEaKuil

XuMHu4eCKue peakunu

OOBsiCHEHHE CYIHOCTH XMMHUYECKUX TMporeccoB. Kiaccudukanus
XUMUYECKUX pPEaKUUi MO PA3IUYHBIM IpPHU3HAKAM: YUCIY U COCTaBy
MPOIYKTOB U pEarcHToB, TermioBoMy 3(pexry, HampaBieHuto, ¢ase,
HaJIM4MIO KaTalu3aTopa, U3MEHEHUIO CTENEHEN OKMCIIEHHUSI SJIEMEHTOB,
00pa3yronmXx BeIIECTBA.

YcraHOBKa TPU3HAKOB OOIETO W Pa3NUYHOTO B THIOJOTUHU PEAKIU
JUISl HEOPTaHUYECKOM UM OPraHUYECKON XUMUU.

Kinaccuuuukaius BemecTs U IpoLeccoB ¢ TOYKH 3pEHUs OKUCICHUS -
BOCCTaHOBJIEHHS. (COCTaBJIEHME YpaBHEHUW pEAaKUUM C ITOMOIIBIO
METO/1a 3JIEKTPOHHOTO OajaHca.

OOBsICHEHHE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOH peakiuu |
MOJIO’KEHUSI XUMUYECKOTO PaBHOBECHS OT Pa3IMYHbIX (JAKTOPOB

Xumnue cKuit BeinonHeHne XMMUYECKOTO 3KCIIEPUMEHTA B ITOJTHOM COOTBETCTBHU C

JKCIePUMEHT npaBusiaMu 0€30MaCHOCTH.
HaGmonenne, Qukcanus W ONUCAHUE PE3YIbTAaTOB IPOBEACHHOTO
JKCIEPUMEHTA

Xumuueckasn [IpoBeneHue caMOCTOATENBHOIO MOMCKA XMMHMUYECKON HH(pOpMaIUu C

uH$ opmanus UCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHUKOB  (HAy4HO-ITONYJISIPHBIX
W3/IaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTEpHETA).
Hcronb30BaHuE KOMIBIOTEPHBIX TEXHOJOTMH Uit 00paboTku
nepesayl XMMUYECKOH MH(POpMAIMU U €€ IIPEICTABJICHUS B PA3IMUHbIX
dopmax

PacueTsl 1o | YCTaHOBKA 3aBUCHUMOCTH MEXJy KAauyeCTBEHHOM U KOJMWYECTBEHHOM




XUMHYECKH (popMmysiam
U YPABHEHUSIM

CTOPOHAMH XMMHUYECKUX O0BEKTOB U IIPOLECCOB.
Pemienre pacueTHBIX 3a/1a4 M0 XUMHYECKUM (opMyliaM M YpaBHEHUSIM

IIpopnabuoe U
npo¢ e CCHOHAJIBHO
3HAYMMOe

coepxaHue

OObscHEHNE XMMUUYECKUX SIBICHHH, MPOUCXOAINMX B MPUPOE, OBITY
U Ha POU3BOJICTBE.

OmnpeneneHue BO3MOKHOCTEN NMPOTEKAHUSI XMMHYECKUX MPEBPAILCHUI
B Pa3jIM4YHBIX YCIIOBUAX.

CoOnroneHne NOpaBWJI  JKOJOTMYECKM TIPAMOTHOIO TOBEJEHHUS B
OKpY)KAIOLIEH CpeJe.

OueHka BIUSHUS XMMHYECKOTO 3arps3HEHUs] OKpYXarolled cpeabl Ha
OpraHN3M YEJIOBEKA U JIPYTHE KUBbIE OPraHU3MBbI.

Cobnronenne mpaBui 0€30MacHOTO OOpalieHuss C TOPIOYMMH U
TOKCUYHBIMHU BELIECTBAMH, JJAOOPATOPHBIM 000PYIOBAHHEM.
[ToaroToBka pacTBOPOB 33/JlaHHOM KOHIEHTpaluu B ObITY M Ha
IIPOU3BOJICTBE.

Kputnueckass oOLeHKa JOCTOBEPHOCTH XMMMUYECKOH HH(pOpMaLNH,
IIOCTYNAIOIIEH M3 pa3HbIX HCTOUHHUKOB

AKTHBHBIE U HHTCPAKTUBHLIC q)OPMI)I IPoOBEICHUSA 3aHATHH 110 y‘leﬁHOﬁ AUCHUIIINHE

«XuMusa»

Tema 3anaruii

DopMbI TPOBEACHU S 3aHATUI

Tema 1.2
[Tepuoauuecknii 3aK0H U
MIepUOANYECKAs CHCTEMA

XUMHUUYECKUX 31eMeHTOoB [I. H.
MemnieneeBa u CTpOECHHE aTOMa

[TpocmoTp u obcyxaeHue npeseHTanuii. CemuHap B
JINAJIOTOBOM PEKHUME

Tema 1.3
CtpoeHnue BelecTa

[TpocMoTp U 06CcyXAeHNE MYITbTUMEIATPE3CHTALINH.

Tema 1.4
Bopna. Pacteopsl.

DJIEKTPOJIUTHYECKAS AUCCOLUALIHS

[IpocMoTp 1 0OCYXIeHre BUaCOPUIbMA.
DKcIepuMEHTaTbHbBIE OTBITHI.

Tema 1.7
Mertayuibl 1 HEMETAIIIBI

[TpocMoTp U 06CcyX)AeHNE MYTbTUMEIHATPE3CHTALINH.
DKCHEPUMEHTAJILHBIE ONBITHI.

Tema 2.1

OCHOBHBIE NOHATHS OPTAHUYECKOU MYJIbTUMEANANIPE3CHTALIU .
XUMHUHU U TCOpUS CTPOCHUA
OpraHUYEeCKUX COCIMHECHUI

[IpocmoTp U 06cyxkaeHne BUACODUIbMA,

Tema 2.2 [TpocMoTp U 06CyX)ACHHE MYITbTUMEIATPE3CHTALINH.
VYT7eBo0pOabl ¥ UX IPUPOIHBIC DKCIEePUMEHTAIBLHBIE OTBITHI.

M CTOUYHHKH

Tema 2.3 [MpocMoTp U 0OCYXKACHHE MYTBTUMETUATIPE3CHTAIINH.
Kucnopozaconepxanme DKCIEePUMEHTAIIbHBIE OTBITHI.

OPraHNYCCKUC COCANHCHU S

Tema 2.4

A3zoTcozepikalnpe opraHuueckie DKcrepuMEHTaIbHbIE OMBITHI.

coenuHenus. [lonumepsl.

[MpocMoTp U 00CYXICHHE MYITBTUMEIHATIPE3CHTAIINH.




YyeOHO-MeTOAUYECKOE H MATE PUAJIBHO-TEXHUYECKoe o0ecnevye Hrue TUCIUILTUHbI

Ne

=y

MarepuanbHO-TEXHHYECKOe 0OecrieueHre 3aHATUI

Paboune mecta oOyuaronmxcst (10 KOJTMYECTBY OOYJIArOIIXCS).

Pabouee mecTo mpemoaBaTens.

YyebOHas qoCKa.

Kowmrmnekr yaeOHO-MeTOIMYEeCKON TOKYMEHTALINH.

Tabnuua «lepuognueckas cucrema Jl. . MenneneeBay.

Tabnuna «PacTBOpUMOCTD KUCIIOT, COJICH, OCHOBAHUI B BOJICY.

Tabnuma «MoJeKyIIsIpHbIe MAacChl HEOPTAHMYECKUX COSTMHEHUNY.

o|~N|o|a|s|w|Nk]| 5

OO6opynoBanue AJis MPOBEACHUS JIA0OPAaTOPHBIX PabOT

«MuKpoIabopaTopus.

©

Texunueckue cpencta ooyueHus: [IK ¢ nuiieH3noHH 0if mporpaMmoit,

BHUACOMATCPUAIIBL.

HNudopmanunonHoe odecnieyeHue 00y4eHus.
HepequL OCHOBHOM U I[OHOJ'IHI/ITGJ'ILHOI\/‘I JINTCPATYpPHI, HeO6XOI[I/IMOI7I JJI1 OCBOCHU A AU CIHHUITIIMHBI

OcHoBHas TUTEpaTypa:

1. Epoxun .FO.M. Xumus: yaeOHuk. M.: «Akamemus», 2015. 448c.
JonosHunTe/IbHAS JTUTEPATYypa:

1.benonyxoB C.JI ®dusnueckas u koJonaHas XuMus. JIJabopaTOpHbIN MPAKTUKYM: Y4€OHHUK. . M.:
Ipocmekt, 2016. 240c. (Joctynmro B 9BC «BOOK.ru»)
IMporpammHuoe o6ecneyenne u UHTEepHET-pecypenbl:
1. http/Avww. hij.ru/

2.http/Amww. xumuk. ru/encyk lopedia/2/4995. html



Onucanne mKaJj OI¢CHUBAHUA

HNuaukarop | HeyAOBJIETBOPH
YI0BJI€ TBOPHUTEIHHO XOpo1Io OTJINYHO
bl TeJbHO
YpoBenn N N
. VYpoBeHb  3HaHWN B | YpOBEeHb 3HAaHUH B
3HaHWW  HWXKe | MUHUMAIBHO
o o0Beme, o0BeMeE,
MUHUMAJIBHBIX | JONYCTUMBIH  YpOBEHb
IHosHoTa . . COOTBETCTBYIOLIEM COOTBETCTBYIOLIEM
", TpeOOBaHMUIA. 3HAHUH. Jomymeno
3HAHUH porpaMMe TOJTOTOBKH. | IpPOTpamMMe
Nmenn  mecTo | MHOTO HEerpyobIxX
JIonyIleHO ~ HECKOJIBKO | ITOArOTOBKH, oe3
rpyosbie OLIMOKHU.
HEerpyobIX OolmMOOK OLIMOOK.
Ol OKH.
I[Ipu pemenun [IponemoHcTpupoBaH
CTaHJapTHBIX IIponemoncTpupoBans! | [IponeMoHCTpUpOBaHBI | BI  BCE  OCHOBHBIE
3ama4 HE | OCHOBHBIE YMEHHS. | BCE OCHOBHBIE YMEHHS. | YMEHUS, pEIIeHBI BCE
npoaeMOoHCTpUp | Perenbr TUNOBBIE | PermeHbl Bce OCHOBHBIE | OCHOBHBIE 3aJaudl C
Hannuue OBaHbI 3a7a4l € HErpyObIMHM | 3a7]a4ll  C  HETPYObIMH | OTAEIbHBIMH
yMeHuii OCHOBHBIE O OKaMH. ommOKamMH. BBITIOTHEHBI | HECYIIECTBEHHBIMHU
YMEHHUSL. BeinonHenst BCE | BCE 3a/laHUs, B IOJHOM | HEJIO0YETaMH,
Nmenn  mecTo | 3aaHust HO He B | 00beMe, HO HEKOTOpBIE C | BBITOJIHEHBI BCE
rpyobie MOJIHOM 00BEME. HEJIOYETAMU. 3aJaHusl B  TOJHOM
OIIMOKH. o0BeMe.




[TporpamMMa JIMCIIMTUIHHEI COCTAB/IEHa B cooTBeTCTBHM ¢ Tpebosanusmu OI'OC CI10 no
cuenuansHocT 13.02.03 DiexTpHyeckue CTaHHH, CETH U CHCTEMBL.

ABTOp:!

[Ipenoaasarens 6@'—— H.T. ®okuna

(nofnucs)

[Iporpamma pacemMoTpeHa H 0100peHa Ha 3aceITaHHH NHKJIOBOH KOMUCCHH
HIEKTPOTEXHUHECKHMX, TEIIOTEXHHYECKHX, MATEMATHYCCKUX, ECTECTBCHHO-HAYYHBIX JUCLIMILIHH,

(busuueckoii kynbTypel 1 BXK]] <<,,2£» ¥ 20 _fZ_ r., mpotokon Ne /|

[Ipencenarens MHKIOBOW KOMHCCHHI Z;{/é/ I'.H Xypagnesa
—Aodncy)
s :




