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PabGouass mporpamma yueOHOW mucnumiuabl XMMUA 1 cnenuanibHOCTH
CpeaHEero  MpoQEecCHOHATBHOTO  OOpa30BaHMsI  €CTECTBEHHOHAYYHOTO  MPOQUIIS:
35.02.12. «CanoBo-napkoBoe U JaHamadTHOE CTPOUTEIBLCTBOY.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero o0OIero
o0Opa3oBaHusl, MPEIBABISAEMBbIX K CTPYKTYpE, COJEPKAHUIO M Pe3yJibTaTaM OCBOCHMSI
y4eOHOUN JUCIUIUIMHBI « XUMHUS», B COOTBETCTBUM ¢ PeKOMEHIaIMsIMU 110 OpraHu3aIiuu
MOJIyYEHHUsI CpelHero ooduiero oOpa3oBaHUs B Ipejesiax OCBOCHHsS 00pa3oBaTEIbHBIX
IpPOrpaMM CpEeIHEro MpodeccrnoHalbHOTO 00pa3oBaHusl Ha 0a3e OCHOBHOIO OOIIETO
oOpazoBanus ¢ yueroM TpeboBanuii @I'OC CIIO u npoduns noiryyaemoil npodeccuun
(wu  crmenuandbHOCTH)  cpeaHero npodeccuoHalbHOrO  oOpa3oBaHus  (ITUCHBMO
JlenapramMeHTa rocyJapCTBEHHON MOJUTHUKUA B c(epe MOArOTOBKM pabodyuX KaJpoB U
JITTO Muno6pHayku Poccun ot 17.03.2015 Ne 06-259).

Pabouass mnporpamMma pa3paboTaHa Ha OCHOBE HPHUMEPHOH MPOrpaMMBbl
oOmeoOpa3zoBarenbHON  yueOHON aucummuiuabl XUMUA npna npodeccunoHanbHBIX
00pa3oBaTeNbHbIX OpraHU3allii, pEKOMEHIOBaHHON (eAepalbHbIM IrOCY1apCTBEHHBIM
aBTOHOMHBIM yupexjaeHueMm «DenepanbHblii HHCTUTYT pa3BUTUS 00pa30BaHUM»
(PTAY «DUPO») B kadecTBE MPUMEPHONW MPOrpaMMbl ISl peaju3ali OCHOBHOM
oOpaszoBarenbHO mporpammel CIIO Ha 0a3e ocHOBHOro oOumiero o0Opa3oBaHUS C
noyrydeHuem cpennero oomiero odpazoBanus (IIporoxon Ne 3 ot 21 urons 2015 r.), a
TaKKe C y4eTOM YTOYHEHHH, 0100peHHbIXx HaydHo-merogmueckum coBetoM lleHTpa
nmpodecCHOHAIBHOTO 00pa3oBanuss © cucreM kBamudukamuu DOIAY  «DOHUPOy»
[Iporokon Ne 3 or 25 mas 2017 roma ¥ mpUMEpHONM OCHOBHOM 00pa3oBaTENbHOMN
MporpaMMbl CpPEIHET0 00I1Iero oOpaszoBaHusi, 0100peHHOUN perieHueM denepaibHOTO
y4eOHO-METOIMYCCKOr0 00bEeIMHEHHUS 110 00MmeMy oOpa3zoBanuio (mpoTokoa Ne 2\16-3
oT 28 utons 2016 roma).

ConepxaHue TPOrpaMMbl PEaATM3yeTCss B IMPOIECCE OCBOEHUS OOYyYarONIMMUCS
MporpamMMbl  TIOJITOTOBKM CIELUAIUCTOB CPEJAHEr0 3BEHA C IOJYYEHHUEM CpPETHEro
oO1ero oOpazoBaHus, pa3paboTaHHON B cOOTBETCTBUU ¢ TpeboBaHusmMu OI'OC.
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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma  oOmieoOpa3oBaTeNbHOM  y4eOHOM  JUCHUIUIUHBL  «XUMUS»
npelHa3HaueHa Uil M3Yy4YeHUS XUMHUU B MNPOPECCHOHANBHBIX 00pa30BaTEIbHBIX
opranuzanusx CIIO, peanuzyronmx o0pa3oBaTesbHYI0 MPOrpaMMy CPEIHEro OOIIETro
oOpa3oBaHus B TpelesaX OCBOCHMS OCHOBHOM MpodeccHOHaNbHOM 00pa3oBaTesbHON
nporpammel  CIIO Ha 06a3ze ocHOBHOTO 00mero oOpa3oBaHWsl TPH TOATOTOBKE
CHEIHAMCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHOBe TpeboBanmii PI'OC cpemnero oO0IIETO
oOpa3oBaHMsl, MPEABSIBIIEMBIX K CTPYKTYpE, COACPNKAHHIO W Pe3yJbTaTaM OCBOCHUS
y4eOHON TUCITUTIIMHBI « XUMHS», B COOTBETCTBUH ¢ PeKOMEHIAIIMAMHI 10 OpTaHU3aIuN
MOJIyYeHHUsI CpeHero ooiiero odpazoBaHUs B IpeneiaX OCBOCHHS 00pa30BaTEIbHBIX
IpOrpaMM CpeHero MpodeccrnoHalbHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBaHusi ¢  yderoM  TpeOoBaHMI  (enepadbHBIX  TOCYAapPCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHJAPTOB M MOJy4yaeMoW mpodeccuu Wih CHeHalIbHOCTH
cpenHero npodeccuoHaIbHOTO 00pa3zoBanus (MUchbMo JlenapraMeHTa rocy1apcTBEHHON
MOJIUTUKU B cepe moAroroBku padoumx kaapoB u IO MwunobGpnayku Poccum ot
17.03.2015 Ne 06-259).

ConepxaHue mporpamMmbl «XUMUS» HAMPABICHO HA JOCTHXKEHHUE CIEAYIOIIUX
neJeu:

* ¢hopMHpOBaHUE Y O0YJAIONTUXCSI YMEHHUS OIICHUBATH 3HAYMMOCTh XHMHYECKOTO
3HAHUSA U KOKIOTO YEIOBEKa;

* ¢opMupoBaHre y OOydYaIOIIUXCS IETOCTHOTO MPEICTaBICHUS O MUPE U POJH
XUMUU B CO3JIaHUA COBPEMECHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpA; yMCHUS
OOBACHATh OOBEKTHI M TMPOLECCHl OKPYKAOUIEH JEeWCTBUTEIBHOCTH: TPUPOIHOM,
COIMAJIBHOM, KYJIBTYPHOUM, TEXHUYECKON CPEIbl, — HCIIOIB3YS ISl 3TOTO XMMHYECCKUE
3HAHUS;

* pa3BUTHE y OOy4YaOMIMXCA YMEHHH pa3iandarh (akThl U OIICHKW, CPAaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJETh WX CBS3b C KPUTEPUSMH OIICHOK M CBS3b KPUTEPHUEB C
OTpeJIeTICHHOW CUCTEMOM IEHHOCTEH, (hOpMYyTUpOBaTh 1 00OCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

* IpUOOpEeTeHNE 00YJAFOITUMHUCS OIBITA Pa3HOOOPA3HOM JEATEeIbHOCTH, TTIO3HAHMS
M CaMOIIO3HAHUS; KITIOYEBBIX HAaBBIKOB, HWMCIOIIMX YHHBEPCATBLHOE 3HAUYCHHUE IS
Pa3TUYHBIX BHUJIOB JIEATEIHLHOCTH (HABBIKOB PEIICHHS MPOOJIEM, MPUHATHS PEIICHHM,
MOMCKa, aHajdu3a U o0pabOTKM MHGPOpPMALMK, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB
M3MEpEHHH, COTPYAHUYECTBA, 0€30MaCHOTO OOpAIICHNS C BEIIECTBAMH B MTOBCETHEBHOMN
KHU3ZHH).

B mporpammy BKIIIOUEHO coOAepKaHHWE, HaAMpaBlIeHHOE Ha (OopMHpOBaHHUE Y
CTYJICHTOB KOMIIETEHITUN, HEOOXOIUMBIX s KadecTBeHHOro ocBoeHus OIIOIT CIIO
Ha 0a3e OCHOBHOro o0mero oOpa3oBaHMsI C TOJIYYEHHUEM CpPEIHEro OOIIero
oOpa3oBaHusl; MPOTPAMMBbI TMOATOTOBKH KBATH(PHUIIMPOBAHHBIX Pa0OUUX, CIy>KaIuX,
MpOTrpaMMBbl MOATOTOBKHU crienanuctoB cpeanero 38eHa (IITIKPC, ITICC3).

[Iporpamma y4eOHON AUCIUIUIMHBI « XUMUS» SBISETCS OCHOBOM /I pa3pabOTKu
pabouux mporpamMM, B KOTOPBIX MpodeccruoHaabHbie 00pa30BaTebHbIE OpPTaHU3AINH,
peau3yrone o0pa3oBaTeNbHYI0 MpOrpaMMmy cpefaHero oOmiero o0pa3oBaHUsS B



npeaenaxocBoenuss OIIOIT CIIO na 6a3e ocHOBHOro 0011ero 0oO0pa3oBaHus, YTOUHSIOT
coliepKaHMey4yeOHOro MaTepuania, ocleJ0BaTeIbHOCTh €r0 U3yUeHUs, paCIIpe/IeICHHE
y4eOHBIX YacoB,TEMaTUKYy pedepaToB, BUIbI CAMOCTOATENbHBIX paldOT, Y4YUThIBas
cnenu@uKy TPOrpaMMIIOTOTOBKM KBANU(UIIMPOBAHHBIX pPa00YMX, CIyXalllUX M
CIEIMAIMCTOB CPETHETO 3BE€HA,0CBauBaeMOl Mpodeccuu Uit CreualbHOCTH.

[IporpammMa  MOXET  HCMOJB30BATHCS  APYTMMH  MPOQPECCHOHAIBHBIMU
00pa3oBaTEIbHBIMUA OpraHU3AIUsMU, PEATU3YIOUIMMHA O00pa30BaTEIbHYIO MpPOrpaMMy
cpeanero obimeroodpazoanus B npeaenax ocsoenus OIIOIT CITO na 6a3e 0CHOBHOTO
obmero oopazoanus(IITIKPC, ITICC3).

OBIIAS XAPAKTEPUCTUKA YYEBHOHN JUCHUIIJIUHBI «XUMMU»

XUMHST — 3TO HayKa O BEIIECTBaX, MX COCTaBE€ W CTPOCHHUH, CBOWCTBAX U
NpEeBpAIlICHUSX, 3HAYCHUH XHWMHUYECKHX BELIECTB, MaTepUaioB M TMPOIECCOB B
MPAKTUYECKOHN AESITEIbHOCTU YEIOBEKA.

Conepxanue  oOmieoOpa3oBaTeIbHOM ~ Y4EOHOM  JUCHUIUIMHBI — «XHUMUSD»
HAIpaBJICHO HAa YCBOCHHME OOYYarOIIMMHUCA OCHOBHBIX IOHSTHH, 3aKOHOB M TEOpUH
XUMHMH; OBJIQJICHUE YMEHHUSMHU HaOMI0aTh XUMHUYECKHE SIBICHUS, IPOBOJUTH
XUMHUYECKUN HKCHEPUMEHT, NMPOU3BOJIUTH PACUEThl HAa OCHOBE XMMHUYECKUX (POpMyI
BEILIECTB U YPABHEHUM XUMHUYECKUX PEAKIIUM.

B nponecce uzydueHHs XMMHM Y OOYyYarOlIMXCSl Pa3BUBAIOTCS IMO3HABATEJIbHbBIE
MHTEPEChl W HWHTEJUIEKTYaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSATEIBHOM
NpHOOpEeTEeHUs] 3HAHUN MO XMMHU B COOTBETCTBHM C BO3HHUKAIOIIUMH >KU3HEHHBIMHU
npoOjeMaMu, BOCIUTBHIBAETCS OEpeKHOE OTHOLICHHWS K MPUPOJE, HNOHUMaHUE
3I0pOBOr0 00pa3a XU3HH, HEOOXOAUMOCTH NPEIYyNpPEKICHUS SBICHHUMN, HAHOCAIIUX
Bpell 3I0pOBBIO M OKpyxkawouehd cpene. OHM OCBaMBAKOT IPUEMBI T'PAMOTHOTO,
0€30MMacHOr0 UCMHOJIb30BAaHUSI XMMHUECKHUX BEUIECTB W MaTEpHUaJIOB, MPUMEHSEMBIX B
OBITY, CEJIbCKOM XO35IIICTBE U Ha IPOU3BOJICTBE.

IIpy  CTpyKTYypuUpOBaHMUM  COJEpKaHHUA  00IIEe0Opa3oBaTENbHON  yueOHOMU
JOUCLMILTUHBI AJ11 TPO(eCCHOHATBHBIX 00pa30BaTeIbHBIX OpraHU3alui, pealn3youx
o0Opa3oBaTeNbHYI0 NMPOTpaMMy CpeIHEro obmiero oOpa3oBaHUS B MPEJEsIax OCBOCHMS
OIIOIT CIIO na 6a3e OCHOBHOTO O0IIEro 0Opa30BaHUS, YUYUTHIBAJIACH OOBEKTUBHAS
peanbHOCTh — HEOONBIION OOBEM YacoB, OTHYIIEHHBIX Ha HW3YYEHUE XHUMHHU U
CTPEMJICHHE MAaKCHUMaJIbHO COOTBETCTBOBATH HJAESIM Pa3BUBAIOIIETO OOy4YEeHHUS.
[loaTOMy TeEopeTHuecKre BONPOCHI MAaKCMMalbHO CMEIIEHbl K Hadyally HW3y4YeHUs
JUCHUIUIMHBI, C TEM YTOOBI MOCIEAYIOMMN (PaKTUUECKUI MaTepuai pacCMaTpUBaJICs Ha
OCHOBE U3YUYEHHBIX TEOPUM.

Peanuzanus neAyKTUBHOTO MOAXOA K U3YYEHUIO XUMHUH CIIOCOOCTBYET Pa3BUTHIO
TaKUXJIOTUYECKUX ONepaldid MBIIUICHUS, KaK aHaldu3 W CHUHTEe3, 0000IIeHHe u
KOHKPETHU3aI1s1,CPaBHEHNE U aHAJIOTHUS, CHCTEMAaTU3alus U KJIacCU(PUKALMS U JIp.

N3ydyenne XuMuu B MNPOQPECCHOHANBHBIX O0pa30BaTEIbHBIX OPraHU3ALMSX,
peanu3yronmx o0pa3oBaTeIbHYI0 MPOTrpaMMy CpeaHero oOmero oOpa3oBaHUs B
npenaenax ocBoeHusiOIIOIT CTIO na 6a3e ocHOBHOTO 00111eT0 00pa3oBaHus, UMEET CBOU
OCOOEHHOCTH B 3aBHUCHUMOCTH OT Tpoduis mpodeccHoHambHOTO 00pa3oBaHUsA. ITO
BBIPAXKACTCSI B COACPNKAHUMOOYUEHHS, KOJMUECTBE YacOB, BBIIEISIEMBIX HA HU3YUCHHE



OTIIEJBHBIX TEM NPOrpaMMbl, TIIyOMHE HMX OCBOEHHS OOy4YarOIIMMHCS, OO0BbEME U
XapakTepe MPaKTUYECKUX 3aHATHH, BUAAX BHEAYJUTOPHON CaMOCTOSATEIbLHON pabOThI
CTYJICHTOB.

[Tpu ocBoenun npodeccuii CIIO u cnenuanbuocreit CIIO ecTecTBEHHO-HAYYHOTO
npoduiis npodeccnoHanbHOTO O0pa30BaHUsS XHUMHSI M3ydaeTcsi Ha 0a30BOM YpOBHE
®I'OC cpennero ood1ero oopa3oBaHusI.

Crenn¢urka u3ydeHus XUMHUU TIPU OBJIAZCHUH PO(ECCUSIMU U CHEIHATBHOCTSIMH
TEXHUYECKOTO Mpouis OTpakeHa B Kaxkaoil TeMe paszzaena «ConepxaHue y4eOHOH
IUCHMILTUHB B pyOpuke «lIpodunbHbie U mpodeccHoHanbHO 3HAUYUMBIE 3JIEMEHTHI
CoZIepKaHUA». ITOT KOMIIOHEHT PEANM3yeTCsl P MHAWBUAYATbHOM CaMOCTOATEIbHON
pabote oOyuaromuxcsi (HamucaHuu pedepaToB, MOATOTOBKE COOOIICHUH, 3aIIUuTe
MPOEKTOB), B Mpolecce y4eOHOM MEeATENbHOCTH TMOJ PYKOBOJCTBOM MPENOJAaBATEIS
(BBIMOJTHEHUN XUMHUYECKOTO 3KCHEPUMEHTA - JJA0OPATOPHBIX ONBITOB M MPAKTUYECKUX
paboT, peleHud MPaKTUKOOPUEHTUPOBAHHBIX PACYETHBIX 33]a4 U T. 11.).

B copmepxanun yueOHOW AMCLUMIUIMHBI JJII E€CTECTBEHHO-HAYyYHOTO MPOQUIIs
npo(hecCHOHANIBHO 3HAYUMBIA KOMIIOHEHT HE BBIJIEJICH, TaK KaK BCE €ro COJAEp KaHUe
ABJIIETCA MPO(PUILHOOPUEHTUPOBAHHBIM M  HOCUT MNPO(ECCHOHAIBHO 3HAYMMBbIN
Xapakrep.

B mpouecce u3ydeHUsT XHMHHM TEOPETUYECKHE CBEICHUS  JIONOJIHSIOTCS
JEMOHCTPAlUUAMH, JIA0OPATOPHBIMH  OMNBITAMU W NPAKTHUYECKUMHU  3aHITHSIMU.
3HAUUTEIbHOE MECTO OTBOJUTCS XUMHUYECKOMY 3SKcnepuMeHTy. OH OTKpbIBaeT
BO3MOKHOCTh (DOPMHPOBATH y OOyYarOIMXCsl CHEUUAJIbHbIE MPEIMETHbIE YMEHHS:
paboTath C BEUIECTBAMHU, BBINOJHATH MPOCTHIE XHMHYECKUE OIBIThL, YYUTh
0e30MacHOMY M 3KOJIOTHYECKH IPaMOTHOMY OOpAILIEHUIO C BEIECTBaMH, MaTepuagaMu
Y IIpoLieccaMt B OBITY U HA IPOU3BOJICTBE.

JUist  opraHu3alii  BHEAYJUTOPHOM CAMOCTOSITEIBHOM pabOThl  CTYAECHTOB,
oBiaaeBarommx npodeccusmu CIIO wm cnemumanbHOCcTAMH CIIO TexHHYECKOTO H
€CTECTBEHHO-HAYYHOTO Mpoduieil mpodecCHOHATBHOTO 00pa3oBaHus, MPEICTaBICH
PUMEPHBIN NepeueHb pedepaToB(I0KIAI0B), UHANBUAYAIbHBIX IPOECKTOB.

B mpouecce wu3yyeHUs XUMUM BaXHO (OPMHUPOBATH HHGOPMALUOHHYIO
KOMIIETEHTHOCTh oOyuatomuxcs. [loaToMy mnpu opraHu3anuu CcamMOCTOSITENbHOM
paboThl HEOOXOAMMO  AaKIEHTUPOBaTh BHHUMaHHE OOyYarONIMXCs Ha  TOMCKE
uHpopmanuu B cCpelacTBax MaccMmenua, VHTepHere, y4eOHOM U cClelHMATbHON
JUTEPATYPE C COOTBETCTBYIOIIMM O(POPMIICHUEM U NIPEICTABICHUEM PE3YIbTATOB.

N3yuyenue o6mieoOpa3zoBaTeNbHON y4eOHOM AUCIUIUIMHBI « XUMHUS» 3aBEpUIACTCS
MoJIBEJICHUEM UTOTOB B hopme nuddepeHIInpOBaHHOTO 3a4eTa UM dK3aMeHa B paMKax
MIPOMEXYTOUHOM aTTecTauuu cryfeHToB B mpouecce ocBoeHuss OIIOII CIIO ¢
nonyyeHuemcpeanero oouiero oopaszosanus (I1ITKPC, TIHICC3.).

Conepxanue ydeOHOM JTUCHUIUIMHBI TpeaycMaTpuBaeT (POpPMHUPOBAHUE Y

oOyuaromuxcsi OOIEHAyYHBIX 3HAHUM, YMEHUH M HABBIKOB, YHHUBEPCAJIbHBIX
CHOCO0O0B AESITENILHOCTH U KIFOYEBBIX KOMIETCHIINMI:

OK 1 IloHnMaTh CyIIHOCTh U COLMANBbHYIO 3HAYMMOCTh CBOed Oyayiiei mpodeccun,
IIPOSIBIIATH K HEH YCTOMYMBBIN HHTEPEC.



OK 2 Opranun3oBbIBaTh COOCTBEHHYIO AESTENIBHOCTb, BBIOMPATh TUIIOBBIE METOABI U
CIIOCOOBI BBIIIOJIHEHUSI MPOPECCUOHAIBHBIX 33]a4, OLIEHWBATh MX 3(P(PEKTUBHOCTh U
Ka4yeCTBO.
OK3 [IpuHuMaTh pelieHusi B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyalUsIX M HECTH 3a
HUX OTBETCTBEHHOCTb.
OK 4 OcyuecTBisTh NOUCK, aHAJIN3 U UCIOJb30BaHHWE MH(OpMAaLUU, HEOOXOIUMON
i 3¢ (GEeKTUBHOTO BBIMOJHEHUS MPO(GECCHOHATBHBIX 3a/ay, MPo(ecCHOHANBHOTO U
JMYHOCTHOTO Pa3BUTHSL.
OK 5 Hcnonb3oBaTh HWH(POPMALMOHHO- KOMMYHHUKALIMOHHBIE TEXHOJOTUH B
PO eCCHOHATTEHOM IESITEIIBHOCTH.
OK 6 PabGorath B KOMIEKTHBE M KOMaHje, 3((EKTUBHO OOIIATHCA C KOJUJIETaMH,
PYKOBOZCTBOM, IOTPEOUTEISIMHU.
OK 7 Bpatp Ha ce0s OTBETCTBEHHOCTD 3a pabOTy UJICHOB KOMaH bl (TIOJYMHEHHBIX), 32
pE3yJIbTaT BBIINOJIHEHUS 3a/1aHUM.
OK 8 CamocTosTeNnbHO ONpEAeNaTh 3aJaud MPO(EecCHOHAIBHOTO W JUYHOCTHOIO
pa3BUTHUSA, 3aHUMATbCsd CaMOOOpPA30BaHUEM, OCO3HAHHO IIJIAHUPOBATh IOBBILLIECHUE
KBaJTU(DUKAIIUN.
OK 9 OpueHTHpoBaThCS B YCIOBUIX YaCTOM CMEHBI TEXHOJOTUI B MpOdeCCHOHATBHON
JESITEIbHOCTH.

N3yuenne  oOmieoOpa3oBaTebHOW  y4EOHOM — JUCHMIUIMHBI — « XHUMUSD)

3aBepIlaeTcad MOJBEICHHEM HTOTOB B (Gopme audPepeHIrpOBaHHOTO 3a4yeTa B
paMKax NPOMEKYTOYHOM aTrTecTaluu CTyAeHTOB B mponecce ocoenus IIIICC3
CIIO.

B TAIIOY MO «I'yOepHCKkUl KOJJICIK» HAa XHMHIO IO CIEHUATBLHOCTSIM
CpEeIHEro MpoQecCHOHANbHOIO O0pa30BaHUS €CTECTBEHHOHAYYHOTO MpOoQuiis
35.02.12. «CagoBo-mmapkoBoe U JaHAIMA()THOE CTPOUTETHCTBOY» OTBOIUTCS 276 4acoB
(MakcuManbHas ydueOHasi Harpy3ka), u3 Hux 185 dacoB — oOs3aTenbHasi ayJuTOpHas
Harpy3ka u 91 gac — camocTosTenbHAs paboTa yJammxcs.



MECTO YUYEBHOM JJUCHUIIJIMHBI B YYEBHOM ILVIAHE

VYyeOHast AMCHUIUIMHA «XUMHUS SBISIETCS y4€OHBIM NPEIMETOM IO BHIOOPY M3
obs13atennbHON TIpeaMeTHor obnactu «EctectBeHHbie Hayku» PI'OC cpennero oOriero
o0Opa3oBaHus.

B npodeccuonanbHbIXx  00pa30BaTENbHBIX  OpPraHU3alUAX, PEATU3YIOIIMX
00pa3oBaTEIbHYIO MPOrPAMMy CPEIHEro o0IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OIIOIT CIIO Ha ©0a3e OCHOBHOTO 00mero oOpa3oBaHusA, yueOHas AUCHUIUIMHA
«Xumus» usydaercs B obmeoOpazoBatenbHoM 1ukie yueonoro OITOIT CITO na Gaze
OCHOBHOTO 001Iero 00pa3oBaHHUs C TOJYYEHHUEM CpEAHEro oOIero ooOpa3oBaHUA
(IITIKPC, IIICC3).

B yue6ubix mnanax [ITTKPC, I[IIICC3 mecTo yueOHON AUCHUIUIHHBI « XUMUSDY — B
coctaBe 00IIe00pa30BaTEeIbHBIX YUEOHBIX AUCLUUIUIMH MO BBIOOPY, (HOPMUPYEMBIX U3
oOs3aTenbHBIX mpeaMeTHbIX obsacter GI'OC cpennero oOuiero oOpazoBaHus, IS
npodeccuit  CIIO wnu cnenumansHoctet  CIIO  cooTBeTcTByMOEro  mpoduis
npoheccuoHaIbHOr0 00pa30BaHuUs.

PE3VJIBTATBI OCBOEHUSI YYEBHOM JUCIHUITIJIAHBI

OcBoenue cojepkaHust y4eOHOW JUCHUIUIUHBI «XUMHUSA», O00EeCIeUnBacT
JOCTHKECHHUE CTYJICHTAaMH CIEAYIONUX Pe3yJIbTaTOB:

* IUYHOCHHBIX'

- YyBCTBO TOPJOCTH M YBXKCHHS K HCTOPHH M JOCTHKEHHUSM OTCYCCTBEHHOM
XUMUYECKON HayKd, XUMHUYCCKA TPaMOTHOE TIOBEACHHE B MPOo(EeCCHOHATBHON
JESATETLHOCTH U B OBITY MPH OOpAIIEHUN C XUMHUYECKUMH BEIIECTBAMH, MaTEepHAIaMU 1
poleccamu;

- TOTOBHOCTh K TMPOJIOJDKCHHIO OOpa30BaHUS W TIOBBINICHUS KBaTU(UKAIIUU B
n30paHHON TpOo(decCHOHANBbHON JEATENPHOCTH W OOBEKTHBHOE OCO3HAHUE POJU
XUMHUYECKUX KOMIIETEHITUN B ATOM;

- YMEHHME WCIOJIb30BaTh JOCTHIKEHHUS COBPEMEHHOM XHMHYECKOM HAyKH W
XUMUYECKUX TEXHOJIOTHMM [JI1 TOBBIIIEHUS COOCTBEHHOTO HWHTEJUICKTYaTbHOTO
pa3BUTHS B BBIOpaHHOM NTPO(eCcCHOHATBHOM eI TeTbHOCTH;

* MemanpeomMemHbiXx:

- WCIIOJIb30BAaHUE PA3IMYHBIX BHUIOB MO3HABATEILHON JEATEIHHOCTH M OCHOBHBIX
WHTEJUICKTYaJIbHBIX ~omeparnuii  (IOCTaHOBKHM 3amadd, (OPMYIHPOBAHMS THIIOTE3,
aHajM3a U CUHTE3a, CPaBHEHUs, 0000IICHNSI, CHCTEeMAaTH3AIlNH, BBISIBJICHUS TPUIHMHHO-
CIICICTBCHHBIX CBS3CH, MOWCKa aHAIOTOB, (POPMYIMPOBAHWS BBIBOJOB)IJIS PEIICHHUSI
MMOCTABJICHHOW 3a/Jauyd, NPHUMEHEHHE OCHOBHBIX METOJOB TO3HAHUSA(HAOIIOACHHMS,
HAyYHOTO KCIEPUMEHTA) I M3yYCHHUS PA3IMYHBIX CTOPOH XUMHUYECKHX OOBEKTOB U
MPOIIECCOB, C  KOTOPHIMH  BO3HHMKAaeT  HEOOXOJUMOCTh  CTAKMBAaThCA B
npodecCuoHaNbHOM cdepe;

- WCIMOJB30BAHWE PA3JTUYHBIX HCTOYHHUKOB [IJISI TOJYYEHUS XHUMHYECKOU
uH(OpMaIMK, yMEHHUE OIEHUTh €€ JOCTOBEPHOCTh ISl JIOCTHIKCHHUS XOPOIIHMX
pe3yNbTaToB B MpodhecCuoHaNbHOM cepe;

* NPeOMEemHbIX:



- c(hOpMUPOBAHHOCTbH MPEJCTABICHUN O MECTE XMMHUU B COBPEMEHHON Hay4YHOM
KapTUHE MHpaA; TOHUMAaHHE POJU XHUMHUUM B (OPMHUPOBAHMHM Kpyrosopa u
(YHKITMOHATIBLHON TPAaMOTHOCTH YeJIOBEKa JJIsI PEIICHUs TPaAaKTUUECKUX 3a/1a4;

-BJIQJICHUE OCHOBOIIOJIAralolMMU XUMUYECKUMU MOHITUIAMU, TCOPUIMU, 3aKOHAMU
U 3aKOHOMEPHOCTSIMHU, YBEPEHHOE IIOJIb30BAHUE XHMHUUYECKOM TEPMHUHOJIOTHEH U
CUMBOJIMKOM;

-BJIQJICHUE OCHOBHBIMU METOJAMU HAYYHOTO MO3HAHUS, UCTIOJIb3YEMBIMU B XUMHUM:
HaOIOZICHUEM, OIKMCAHWEM, H3MEpPEHHEM, HDKCIIEPUMEHTOM; yMEHHE 00palaThIBaTh,
OOBSICHSITh PE3YJbTAThl MPOBEJACHHBIX OIBITOB W JeNaTh BBIBOAbI, TOTOBHOCTb H
CIIOCOOHOCTh MPUMEHSATHh METO/Ibl TO3HAHUS TIPU PEIICHUU MPAKTUUYECKUX 3a/1a4;

-c()OpMHUPOBAHHOCTh YMEHHS JaBaTh KOJUYECTBEHHBIC OICHKH U IPOU3BOIUTH
pacyeTsl 0 XUMHUUYECKUM (OPMYJIaM B YPaBHEHUSIM;

- BJIaJICHUC TIPaBUJIAMHU TEXHUKH O€30MMaCHOCTH TPH WCITOIH30BAHUN XUMHYECCKUX
BCIIIECTB;

-chOPMUPOBAHHOCTh COOCTBEHHOH TMO3UIIMU II0 OTHOIICHUIO K XHUMHYECKOM
nHpopMaIuu, moJrydaeMoi U3 pa3HbIX HCTOUHUKOB.



COJIEPKAHUE YYEBHON JUCIUIIJIMHBI
EcTecTBeHHO - HAy4YHBbIH PO (Ppriib NPodecCHoHATIBLHOT0 00pa30BaHMS
BBenenne

Hayunble MeTOApl TO3HAHUS BEIIECTB W XUMUYECKUX sABJIeHMHA. Poib
AKCIIEPUMEHTA U TEOPUU B XMMUH. 3HaUeHUE XUMuUM npu ocBoenuu npodeccuii CI10O u
cnenuainbHoctet  CIIO  ectecTBeHHO-HayyHOTrO mpoduisi  1podeccHOHaTbHOTO
oOpazoBaHusi. OCHOBHBIE TOHSATHS U 3aKOHBI XUMHUH.

Ilpaxkmuueckue 3anamusa(l uac)

[Ipaktrueckas padota Nel. Pemenue 3aaau.

Camocmosmenvnasn paooma(2u):

1. Hamucate cooOmienue Ha Temy: «KpyroBopot yriaeposa B Mpupoe.

1. Opranuveckass XuMus
1.1. Ilpeomem opzanuueckoii xumuu.
Teopusa cmpoenus opzanuveckux cOeOUHeHuil

IIpenmer opranmveckoii xumum. I[loHsATHe 00 OpraHMYECKOM BEIIECTBE U
OpraHu4eckol xumuu. KpaTkuil OouepKk HMCTOPUM pPa3BUTHs OPraHUYECKON XHMHHU.
Buramuzm u ero kpymenue. OCOOEHHOCTH CTPOEHHUS OPTraHUYECKHX COEIUHEHHI.
Kpyrosopor yriepoaa B mpupoJe.

Teopusi crpoeHuss opraHuyeckux coeauHenui A. M. DByraeposa.
[Ipeanocbuiku co3aanusi TeOpuu cTpoeHUsl. OCHOBHBIE TOJIOKEHUSI TEOPUU CTPOCHUS
A. M. byrnepoBa. XHMHYECKOE CTPOEHHE W CBOWCTBA OPraHUYECKUX BEIIECTB.
[lonsitue 006 um3zoMepuu. CrnocoObl OTOOpa)XKE€HUsT CTPOCHHUS MOJIEKYJIbI ((OpMYJIbI,
Mozenu). 3HaueHue teopur A. M. ByTnepoBa ajig pa3BUTHS OPraHUYECKOM XMMHH U
XUMHUYECKUX MPOTHO30B.

Crtpoenue aToma yriaepoja. DIEKTPOHHOE 00JaKo W opouTalb, S- U p-opoUTAIIH.
DJEKTPOHHBIE U ANEKTPOHHO-Tpaduyeckue GpopMyibl aToMa yriepoja B OCHOBHOM U
BO30Y>KJIEHHOM cocTosiHUsIX. KoBasleHTHast XuMu4ecKas CBsI3b U ee Kilaccu(pukauus 1o
crioco0y TMepeKphiBaHUsIO poOutaned (o- W  7w-cBa3u). IloHaTrne THOpUAM3AIINH.
Paznmuunbie Tumel ruOpunmzanmu U GpopMa  aTOMHBIX —opOuTaned, B3aUMHOE
OTTaJKMBaHUWE THUOPUIHBIX OpOUTaNEl M UX pacHoJOKEHHWE B MPOCTPAHCTBE B
COOTBETCTBUM C MUHUMYMOM 3Hepruu. ['eoMeTpus MOJIEKYJ BEIIECTB, 0OPa30BAHHBIX
aToOMaMH YIJIepo/a B pa3IMYHbIX COCTOSIHUSXTMOPHUIA3AIUH.

Kuaaccupukanusi opranuveckux coeamHenuii. Knaccudukanus opraHnyeckux
BEILIECTBB 3aBUCUMOCTH OT CTPOEHHS yriepojaHoil uenu. [lonstHe (QpyHKUMOHANBHOU
rpynnsl. Kinaccugukanus opraHiuecKux BEIIEeCTB 10 TUNY PYHKIMOHAIBHOW TPYIIIBI.

OCHOBbI HOMEHKJIATYPbl OpPraHU4YecKMX BellecTB. TpUBUAIbHBIC HAa3BaHUSL.
PanmonansHass HOMEHKNaTypa Kak npeamecTtBeHHua HomeHkiarypel [UPAC.
HowmenxknatypalUPAC: OPUHIMIIBI ~ 00pa3oBaHUS  Ha3BaHWM,  CTAPIIMHCTBO
(GyHKIMOHANBHBIX Tpynm, W o0Oo3HaueHWe B mpedukcax u cypduxcax Ha3BaHUUN
OpraHUYeCKUX BEIIECTB.

Tunsl XMMHMYECKHX CBfI3eH B OPraHUYeCKHMX COCJIMHEHHUSIX M CIOCOOBI HX
pa3pbiBa.

Krnaccudukaiys KOBaJIGHTHBIX CBSI3€H IO 3JEKTPOOTPHUIATEILHOCTA CBSI3aHHBIX
aTOMOB, CIOCO0Y MepeKpbIBaHUS OpOUTaNeil, KpaTHOCTH, MEXaHU3My OOpa30BaHUS.



CBsi3p pUPOABI XUMUYECKOW CBSA3U C TUIIOM KPHUCTAJUIMYECKON PELIETKH BEILECTBA U
ero (U3NYeCKUMH CBOMCTBaMU. Pa3pbIiB XUMHUUYECKON CBSI3HM KaK MPOIIECC, 0OpaTHBIN ee
oOpazoBaHui0. [OMOJMTHYECKUA W TeTEPONMTHYECKUM pas3pbIiBBl  CBs3EH, HUX
COMOCTaBJIEHUE C OOMEHHBIM UJIOHOPHO-AKIIENTOPHBIM MEXaHU3MAMH WX 00pa30BaHMUs.
[TonsiTue cBOOOHOTO pajiMKalia, HyKICOPUIbHON U ANEKTPODUILHON YaCTUIIBI.

Knaccupukanuss peaxkunuii B opranmyeckoil xummu. I[lonstue o tunax u
MeXaHM3Max peakuui B opranumdeckoit xumuu. CyoOctpar u pearent. Knaccudukanms
peakiuii MO0 M3MEHEHUIO B CTPYKType cyOcTpaTa (IpUCOCIMHEHUE, OTIICIUICHUE,
3aMEIICHUe, W30MEpHU3alus) W THUIy pearcHra (pagukaibHble, HYKJICO(WIbHEIE,
ANIEKTPOPHUIILHEIE).

Peaxuuu npucoenunenust (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN,
SE),u3oMepuzanuu. Pa3HOBUAHOCTH peakluil KaXJAoro TUIA: TUAPUPOBAHUE U
NETUAPUPOBAHUE, TaJOTCHUPOBAHUE W JIETAJOTCHUPOBaHUE, THUIApATalUs U
JNEeruaparamnus, THAPOraJlOreHUPOBAHUE U JETUIPOTAIONEHUPOBAHUE, TOJIUMEpPU3alus U
MTOJIMKOH/ICHCALIUS, NeperpynmnupoBKa. Ocobennoctu OKHCIIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKINNA B OPraHUYECKON XUMUHU.

CoBpeMeHHbIE TMPEICTABJICHHS O XHMHYECKOM CTPOCHHH OPraHHYeCKHX
BEIIECTB.

OcHoOBHbIEC HanpaBJEHUs pa3BUTHS Teopuu ctpoeHust A. M. Bytneposa. M3omepus
OpPraHMYeCKUX BemeCTB W €€ BuAbl. CTpyKTypHas H30MEpHUs: MEXKKIaccoBas,
VIJIEPOJIHOTO CKEJETa, IOJOKEHUS KpaTHOW CBS3M M (DYHKIMOHAJIBHOM TpYMIIBL.
[IpocTpancTBeHHass  W3OMepHsi:  reoMeTpuyeckas W onTtudeckas.  [lonsitue
aCMMMETPHUYECKOIro IIeHTpa. buosiorndeckoe 3HAUY€HHE ONTUYECKOW H30MEpUH.
B3anmHoe BiMsIHUE aTOMOB B MOJEKYJaX OPraHUYECKUX BEIIECTB. DJIEKTPOHHBIC
3 PeKkThl aTOMOB M ATOMHBIX TPYIIl B OPraHUYECKUX MOJeKyjax. MHIyKIHMOHHBIHA
3¢ (}exT, MOJOKUTENBHBIN U OTPULIATENBHBIN, er0 0co0eHHOCTU. Me3oMepHbIid 3 dexT
(addexT conpsiKeHUs ), ero 0COOEHHOCTH.

Jlemoncmpavyuu

Komnekiun opraHnyeckux BelIECTB (B TOM YHCIE JIGKAPCTBEHHBIX IMPENapaTos,
KpacuTeneil), MaTepuanoB (MPUPOAHBIX U CHHTETHYECKHX KaydyKOB, IJJaCTMAcC H
BOJIOKOH )Y U3JIETTUH U3 HUX (HUTEH, TKAHEH, OTACTIOYHBIX MAaTEPUAJIOB).

Mopenn monekyn CH4, C2H4, C2H2, C6H6, CH30H — mapocTep:KHEBbIE U
00BbEMHBIE.

Jlabopamopnutii_onvim

N3rotoBnenne Mojaene MOJEKYJl —TIPEACTABUTENEH PA3JIUYHBIX KJIACCOB
OPTraHUYECKUXCOETUHEHUN.

Ilpakmuueckue 3anamus.

[TpakTuyeckas padora Ne 2. CriocoOsl 00HApYKEHHE YIepo/ia U BOJIOPO/ia B
OpTraHUYECKOM COCJIMHEHUMU.

[Ipaktuueckas pabota Ne 3. CoctaBieHre CTPYKTYPHBIX (POPMYIT OPTaHUYECKHUX
BEILIECTB.

Camocmoamenvnasn paboma(5u):

2. Hammcatp coobmienne Ha Temy: « KpyroBopoT yriieposia B mpupoie.

3. IMoaroroBuTh COOOIIEHUE O KU3HHA U HAYyIHOU AesitenbHocTH A.M. byTieposa.



4. CocraBHUTh OHOprII\/'I KOHCIIEKT II0 TeME «3HadyeHHE YUCHHA O XHMHYCCKOM
CTPOCHHUHN OPTaHUYCCKUX BCIICCTBM».

5. IIucbMeHHO OTBETHTH Ha BOIIPOC «KakoBbI IMPUYHHBI MHOFOO6paSI/I$I
OpPraHUYCCKHUX COCI[I/IHCHI’Iﬁ?)).

1.2. Ilpeoenvhvie y2n1e6000poosl

I'omonoruveckuii psig ankanoB. [lonstue o0 yrieBomopomax. OcoOGeHHOCTH
CTPOECHMS MPEIEIBHBIX YIJIEBOJAOPOAOB. AJKaHBl KaK MPEACTABUTENN IPEAECIbHBIX
YIJIEBOJIOPOJIOB.

DNEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl METaHAa U JIPYTUX
ankaHoB. ['omomormyeckuil psag u  u3oMmepus mnapapuHoB. HopmampHoe u
Pa3BETBIICHHOE CTPOEHHE YIVIEpOAHOM 1enu. HoMeHknaTypa ajnkaHOB M QJKUJIBHBIX
3amectutenei. Guzndeckre CBOMCTBA ATKaHOB. AJIKAHBI B PUPOJIE.

XumMHnyecKue cBOMCTBA aJikaHoB. Peakinu SR-Tuna: rajoreHupoBanue (paboThl

H. H. CemenoBa), nutpoBanue 10 KoHoBanoBy. MexaHu3M peaxkiuu
XJIOPUPOBAHHUS aJKaHOB. Peakiuu JeruapupoBaHUsl, TOPEHHS, KATAIUTHYECKOTO
OKHCIICHHS alkaHOB. KpEeKHHI allkaHOB, pa3iM4HbIC BUJIbl KPEKHHIA, TIPUMEHECHHE B
IIPOMBILIJICHHOCTH. [IMponu3u KOHBEpCHs MEeTaHa, U30MEpU3aLvsl alTKAHOB.

IIpumeHenne u crnoco0bl MoJaydeHus: ankaHoB. O0JIacTH MPUMEHEHHS aJIKaHOB.
[IpomblllsIEHHBIE  CIIOCOOBI  MOJMYYEHUs AJIKAHOB: IMOJYYEHHUE U3 IPHUPOJHBIX
HMCTOYHUKOB, KPEKUHT MapauHOB, MOJYYECHUE CUHTETUYECKOTr0 O€H3MHA, ra3uduKaIus
yIJIs, TUAPUPOBAHUE aJIKaHOB. JlabopaTopHble CIOCOOBI MOJYYEHHUs AJKAHOB: CHHTE3
Bropiia, nekapOOKCUIMPOBAHKE, TUAPOIN3 KapOU1a aTtOMUHHSL.

Hukioajkanpl. ['OMONOTHYECKUMN psAJ W HOMEHKJIATypa UWKIOAIKAHOB, HX
obmass Qopmyna. IloHarne o HampsokeHUM UWKIA. HM3oMepus LUKIOATKAHOB:
MEXKJIaCCOBasi, YIJIEPOJHOIO cKejeTra, reoMmerpuueckas. llomyuenue u ¢uzndeckue
CBOMCTBA IUKJIOAJIKAaHOB. XMMHUYCCKHE CBOMCTBA IMKIOalKaHOB. Crienuduka cBONCTB
LUKJIOAJIKAHOB C MajblM Pa3MEPOM LUKIA. Peakiuy nNpuCcOeIUHEHUSI U PaJUKAIbHOTO
3aMeLICHUs.

Jlemoncmpavyuu

Mopenu MoOJIEKYyJT MeTaHa, JAPYTUX aJIKaHOB, Pa3IMYHBIX KOH(opManun
LHKJIOTEKCaHa.

[InaBnenue napauHa ¥ €ro OTHOILIEHHWE K BOJAE (PacTBOPUMOCTH, IJIOTHOCTD,
CMa4HMBaHUE).

I'openue MeraHa, npomnaH-OyTaHOBOW cMmecH, MapaduHa B YCIOBHUSIX H30BbITKA U
HEJIOCTaTKa KUCIOPOa.

B3peIB cMecHu MeTaHa ¢ BO3LYXOM U XJIOPOM.

Jlabopamopnuvie onvimaol

N3rorosnenne Moaenei MOJIEKYJ AJIKAHOB U IaJIOT€HAJIKAHOB.

O3HakOMJICHHME CO  CBOMCTBAaMHM  TBEPAbIX  NapauHOB:  IJIABJICHUEM,
PacTBOPUMOCTBIO B BOJE M OPraHUYECKHUX PACTBOPUTEISIX, XUMUUECKOW UHEPTHOCTHIO
(oTCyTCTBHMEM B3aMMOJICHCTBUS C OPOMHOM BOJIOM, pacTBOpaMU TEpMaHTaHaTa Kajws,
TUAPOKCUA HATPUSL UCEPHOMN KHUCIIOTHI).

Ilpakmuueckoe 3anamue



[Tpaktnueckass padora Ne 4.IlonmydyeHne mMeTaHa M W3y4EHHME €O CBOICTB: IOpEHMS,
OTHOILIEHHUSI K OpPOMHOM BOJIE U pacTBOPY NEPMAaHraHaTa KaJlus.

[Ipaktnueckass pabora Ne 5. HM3roroBiaeHue Mojeneldl MOJIEKYJ aJIKaHOB MU
raJIor€HaIKaHOB

[IpakTnueckass padora Ne6 IlodydeHue MeTaHa M M3Y4EHHE €rO CBOMCTB: TOpPEHMS,
OTHOILIEHUSI K OpPOMHOM BOJIE U PACTBOPY IIEpMaHraHaTa Kajusl.

[Tpaxktuyeckas padota Ne/. CocraBieHue GopmyI1 alKaHOB U LIUKIOAJIKAHOB
CamocrosiTesibHast padora (4 yac)

[IncbMEHHO OTBETUTH Ha BONpPOC: KakoBO MPOMBINIIIEHHOE 3HAYEHHE METaHA?

PaboTa ¢ 1eKIIMOHHBIM MaTEPHATIOM

CocrapneHue npe3eHTauun

1.3. Smunenoevie u ouenoswvle y2i1e6000poovl

I'omosnoruveckuii psaja ajakeHoOB. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHUE
MOJICKYJIBI TUJIEHA W alIkeHOB. ['omonorumueckuii psj u odmas (popmyna aiakeHOB.
N30oMeprsi STUIICHOBBIX YIVIEBOJOPOJOB: MEXKKIIACCOBAsl, YIVIEPOJAHOTO CKeEJeTa,
MOJIOKEHUSI ~ KpaTHOM  CBsi3u, reomerpuueckas. (OCOOEHHOCTH  HOMEHKIIATYPhI
ATUJICHOBBIX YIIIEBOJAOPOJ0B, HA3BaHMS BAXKHEUIINX paauKanoB. PU3nUeCKUe CBOUCTBA
AJIKEHOB.

XuMHYEeCKHE CBOMCTBA AQJKEHOB. OIEKTPO(MUIBHBI XapakTep peakluid,
CKJIOHHOCTh K PEaKIUaM MPUCOCIUHEHUS, OKHUCICHMS, mNoauMepusanuu. [IpaBuio
MapKkoBHUKOBA W €ro JJEKTPOHHOE O0O0OOCHOBaHWE. Peakuuu TrajloreHUpOBaHUS,
TUAPOTaJIOTCHUPOBAHUS, THApATaluM, TuapupoBaHusa. Mexanusm AE-peakuuil.
[TonsiTne o0 peakuusx noauMepuszanuu. ['opeHne ankeHoB. Peakuuu OKHCICHUSA B
MSTKUX U KECTKUX ycioBusix. Peakiusi Barnepa u ee 3HaueHue Jjisi OOHApyKEHUS
HENPEAECIbHBIX YTIIEBOAOPOIOB, MOJIYYEHHUS TITUKOJICH.

Ilpumenenne u cnocoObI MOJYyYeHUS] AJKeHOB. lVICHoJib30BaHHE BBICOKOM
PEaKIIMOHHON CMOCOOHOCTH AJIKEHOB B XMMUYECKOW MPOMBINILUIEHHOCTH. [IpuMenenue
STWJIEHA W TponwieHa. [IpoMebIluieHHbIE CMOCOOBI TMOMy4YeHHUs alkeHoB. Peaxiuu
JETUIPUPOBAHKS M KPEKHUHTa aKEeHOB. JIabopaTopHbIe CITOCOOBI MOTYyUYEHHUs aJTKEHOB.

Aakanuensnl. [lonstne wu kiaccuduKkamus IUEHOBBIX YIIIEBOJOPOAOB IO
B3aMMHOMY PACTIOJIOKEHUIO KPATHBIX CBs3ei B MOsIeKyie. OCOOEHHOCTH AJIEKTPOHHOTO
M TIPOCTPAHCTBEHHOTO CTPOEHHS COMPSKEHHBIX NWEHOB. [IOHSATHE O T-3IEKTPOHHOU
cucreme. HomeHKkaTypagueHOBBIX  yriaeBoJA0poJ0oB. (OCOOCHHOCTH XUMHYECKUX
CBOWCTB CONPSKEHHBIX JUEHOB KAaKCJIEACTBUE MX AJIEKTPOHHOTO CTpoeHus. Peakiuu
1,4-npucoenunenus. IlomumepuzanusiareHoB. CnocoObl TMOJTYYEHHS  JUEHOBBIX
yrieBoaopoaoB: pabotel C. B. JleGeneBa, nerupupoBaHre ajJKaHoB.

OcCHOBHbIE TMOHATHSI XHUMHHM BBICOKOMOJIEKYJSIPHBIX COeJUHEHMHd (Ha
npuMepe MNPOAYKTOB  MNOJUMEPH3ANUN  AJKEHOB, AJKAAHEHOB W  HX
rajoreHNnpou3BoOAHbIX). MoHOMEp, MONUMEp, PEaKUUsl MOJIUMEpU3alUU, CTEIEHb
MOJIMMEPU3ALMU, CTPYKTYPHOE 3BEHO. THIBI MOJMMEPHBIX LENEH: JIMHEWHBIE,
pa3BeTBICHHbIE, clUThIE. [loHATHE O cTepeoperyisipHbiXx noaumepax. l[lomumepsl
TEPMOIUIACTUYHBIE MW TEepMOpeakTuBHbIC. lIpencraBneHne o© macTMaccax H
anacroMmepax. I[lomumATWIIEH BBICOKOIO W HHU3KOIO JABJIIEHUS, €ro CBOWCTBA H
npumeHenue. Karamuszaropel Lurmepa—Harra. [lomunponunen, ero npuMeHeHWe u



cBoricTBa. ["ajoreHcoaepkaiiue mojguMepbl: TedhJIoH, MOMMBUHWIXJIOpUI. Kaydyku
HaTypaJIbHBIM W cuHTeTH4Yeckue. ComnojuMepbl (OyTaaUEHCTUPOJBHBIM KaydyK).
Bynkanuzanus kaydyka, pe3uHa U S00HUT.

Jlemoncmpayuu

Mogenun MOJIEKYJT CTPYKTYPHBIX U TPOCTPAHCTBEHHBIX HM30MEPOB AJIKEHOB H
aJKaJuCHOB.

Komnekuus «Kayuyk u pe3unay.

Jenonumepuzaius kayuyka. CryiieHue MI€YHOTO COKa KaydyKOHOCOB (MoJioyas,
OJlyBaHYMKOB, (PUKYyCa).

Jlabopamopnvie onvimul

OOnHapyxeHue HenpeaeTbHbIX COSTNHCHUN B KEPOCUHE, CKUTIUIAPE.

O3HakoMIieHHE ¢ 00pa3iiaMu MOJIMATUIICHA U TOJIUIPOIUIICHA.

Pacnio3naBanue 00pa3ioB aJKaHOB U aJIKEHOB.

IIpakTn4eckune 3aHATHS
[Ipaktuueckass pabora Ne8. CocraBieHHE CTPYKTYpHBIX GOPMYJT HU30MEPOB U
TOMOJIOTOB QJIKEHOB.
[Ipaktuueckas pabora Ne9. CocTaBieHre MOJIEIN MOJIEKYJ aJIKCHOB U alIKaJIUCHOB.
CamocrosiTesibHas padoTa (3uaca): Hamcanue cooOiieHnit Ha TEMBI:
[Ipencrapienue o miacTMaccax v 3J1acTOMEpax.
TednoH, TOJUBUHUIXIIOPU.
Kayuyku HaTypanbHbIA U CHHTETUYECKHUE.

1.4. Auemunenoevie y2neeo00o0poonl

I'omosnoruveckuii psii AJKMHOB. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
aleTUJICHau JPYrux aikuHoB. ['omosorudeckuit psg u oOmas GopMynia aaKUHOB.
HomeHnknatypa  aleTUJIEHOBBIX  YIJI€BOAOPOAOB.  M3oMepusi ~ MexkiaccoBas,
YIJIEPOJHOTO CKEJETa, MOJ0KEHUS KPaTHOU CBSI3H.

XuMHYeCKHe CBOWCTBA M NpUMeHeHHe AJKMHOB. OCOOEHHOCTH peakiui
IPUCOCIMHEHNUSI TI0 TPOMHOW YIIIEpOI-yriieponHou cBs3u. Peakuus Kyueposa.
[IpaBunmo MapKOBHHUKOBA TPUMEHHUTENBHO K aneruieHaMm. [loaBmkHOCTH aroma
BOJIOpOJia (KUCIOTHBIE CBOMCTBA AIKUHOB). OKHUCIEHNE AKUHOB. Peakuus 3eauHcKoro.
[IpuMeHeHue aleTUIICHOBBIX yrieBo10po10B. [lonuBuHMIAETAT.

Ionydyenne ankuuoB. [lonydyeHue aneTuieHa NUPOIU30M METaHa U KapOUIHBIM
METO/IOM.

Hemoncmpauuu

Mopenu MoJIeKyJIbl alleTUIICHA U IPYTUX aJTKUHOB.

[Tonyuenue anerwieHa W3 KapOuaa KaJblMsl, O3HAKOMJICHHE C (DU3UYECKUMHU U
XUMHUYECKUMU CBOMCTBAMM  alleTUJICHA: PAacTBOPUMOCTBIO B BOJIE, TOpPEHHUEM,
B3aMMO/ICHCTBUE C OPOMHOM BOJOM, paCTBOPOM IepMaHranara kauus, cossimu meau (I)
U cepedpa.

JlaGopaTopHbie padoThI — HE PETYCMOTPEHO

IIpakTHyeckue 3aHATHS

[Tpaktuueckas padora Ne 10. 3roToBnenne Mojeneit MOJIEKyNI alTKHHOB, UX U30MEPOB.
[Tpaxtuueckas pa6ota Ne 11. CocraBieHrne MEXKIaCCOBBIX U30MEPOB ISl aJTKaIUCHOB.



CamocrositesibHasi padora (2uaca): Hanucate oOnopHbIi KOHCHEKT Ha TEMY:
[IpuMeHeHre aleTuIeHOBBIX YIJIEBOI0POIO0B.

1.5. Apomamuueckue y21e6000pooul

TI'omosiormyeckmnii psijg apeHoB. beH30)1 Kak NpeICcTaBUTENIb apeHOB. PaszButue
Npe/cTaBleHud 0 cTpoeHuu OeH3osa. CoBpeMeHHbIE MPECTaBICHUS 00 3JIEKTPOHHOM
U TMPOCTPAHCTBEHHOM CTpoeHuu OeHzona. OO6pa3oBaHHE apOMATHUECKON M-CHCTEMBI.
['omomorn OeH3osa, WX HOMEHKIATypa, obOmas ¢opmymna. Homenkmarypa s
IU3aMEIIECHHbIX MPOU3BOAHBIX O€H3051a: opmo-, Mema-, napa-pacloaoKeHnue
3amectutened. Guznueckne CBOMCTBA APEHOB.

XuMu4eckue CBOJCTBA apPEHOB. [Ipumepsl peaxkuun
ANEKTPOPMIBHOT03aMEIICHUS . TAIOTEHUPOBAHUS,  AIKWJIMPOBaHUS  (KaTalnu3aTopbl
Opunens—Kpadrca), HUTpoBaHUS, CcyiabbupoBaHusa. Peakuum ruApupoBaHUA U
npucoequHeHus Xxjopa K OeH3o0iay. OCOOEHHOCTH XUMHUYECKHUX CBOWCTB TOMOJIOTOB
OeHsona. B3anMHOe BIusSHUME aTOMOB Ha MPUMEpPE OMOJIOTOB apeHoB. OpueHTanus B
peakuusix anexTpoduiabHoro 3amenieHus. Opuentantsl I u Il pona.

IlpumeHenne U mojiydyeHue apeHoB. [IpHponHBIE MCTOYHHKM apOMAaTHYECKHUX
YIJI€BOJOPOI0B. ApoMaTH3alisl aJIKaHOB U IIUKJIOAJIKAaHOB. AJIKUIMpPOBaHUE OEH30a.

Jemoncmpavyuu

[IlapocTepxHeEBbIE U OOBEMHBIE MOJEIHN MOJIEKYJ O€H30J1a M €r0 TOMOJIOTOB.

Pa3pnenenue cMecu 6€H301—BOJa C MOMOUIBIO JEIUTEIbHON BOPOHKH.

PactBopsitomias  cnmocoOHOCTh  OeH307a  (IKCTpakUus  OpPraHUYecKHX U
HEOPraHMYECKUXBEMIECTB OEH30JI0M W3 BOJAHOTO pacTBopa Hoda, KpacuTelew;
pacTBopeHHe B O€H30JI€ BEIIECTB, TPYAHOPACTBOPUMBIX B BOJE (cepbl, OCH30MHOMU
KHUCJIOTHI).

I'openue 6enzoua.

OTtHoweHne OeH30s1a K OpOMHOM BOJIe, pacTBOPY NEpMaHraHaTa KaJlus.

[Tomy4yenue HUTpOOEH30A.

JlaGopaTopHbie padoThI — HE PETYCMOTPEHO

IIpakTHyeckue 3aHATHS

[Ipaktuueckas padora Nel2. CocrtaBieHue MIAPOCTEPKHEBBIX U OOBEMHBIX MOJEIEH
MOJIEKYJI O€H30J1a U €r0 TOMOJIOTOB

[Ipaktrueckass pabora Nel3. CocraBiaeHHE CTPYKTYPHBIX (OPMYJT H30MEPOB U
rOMOJIOTOB apEHOB.

CamocrositeibHasi padora (2 yaca) — pabora ¢ MarepuaioM y4eOHMKaA, JIEKIUH,
MOATrOTOBKA COOOIICHHI U MPEe3eHTAIIHA.

1.6. Ilpupoousvie ucmounuku y2ne000po0os
Hed1sh. Haxoxnenue B mpupoge, coctaB U (usmyeckue cBoiicTBa HePTH.
TomnmuBHO-3HEpreTnyeckoe 3HaueHue Hedtu. I[IpombinuieHHass nepepadoTka HedTH.
Pextudukamus HedTH, OCHOBHBIC (PAKIMK €€ pa3feieHHs, WX HCIOJIb30BaHUE.
Bropuunas nepepabotka HedrenpoaykroB. Pektudukamnms MazyTta mpu YMEHBIIEHHOM
naBneHuu. Kpekunr HepTenpoaykToB. PazmuuHbie BHUIBI  KpEKWHTa, pPalbOTHI
B.I'.Illyxoga. N3omepu3zanus AJIKaHOB. AJKUINpPOBaHUE HENpPEAEIbHbBIX



yraeBoaopoaoB. Pudopmunr HedrenpoaykroB. KauecTBO aBTOMOOMIBHOTO TOIUIMBA.
OKTaHOBOE YHCIIO.

IIpupoaublii ¥ monyTHLIA HePTAHOM ra3pl. CpaBHEHUE COCTAaBa MPUPOIHOTO U
HNOMYTHOT'O Ta30B, UX NPAKTHYECKOE UCITOJIb30BAHUE.

Kamennslit yroab. OCHOBHBIE HampaBJEHUS HCHOJIb30BAHUS KaMEHHOTO YTJIS.
KokcoBaHnne KkamMeHHOro yrisi, BaXHEHIIME MPOAYKTHI HTOrO IMpouecca: KOKC,
KaMEHHOYTOJIbHAsI CcMoJia, HajacMosibHast Boga. CoeAWHEHUs, BBIJCISEMbIE U3
KaMEHHOYTOJIbHOM CMOJIBI. [IpOAyKThI, TONydaemMble U3 HaJCMOJIBHOM BOIBI.

DKOJIOTUYECKUE AaCIEKThl J00BIUM, MEepepadOTKU M HCHOJBb30BAHUS TOPIOUUX
HCKOIAEMBbIX.

JdemoHcTpanumn

Komnexkuus «lIpupoaHble HCTOYHUKH YIIIEBOAOPOAOBY.

CpaBHEHHE MPOIIECCOB TOPEHMS HEPTH U TIPUPOTHOTO Ta3a.

OO6pazoBanue He(PTAHOMN TJICHKU HA TTOBEPXHOCTH BOJIBI.

Karanutnueckuii kpekuHr nmapaduna (M KepocuHa).

JlaGopaTopHbie padoThI — HE PETYCMOTPEHO

IIpakTHyeckue 3aHATHS

[Ipaktuueckas pabora Nel4. CpaBHeHHE cocTaBa MPUPOIHOTO U TIOIMMYTHOTO Ta30B, UX
[IPAKTUYECKOE UCII0JIb30BAHUE.

[TpakTuyeckas pabora NelS. BeisiBiieHHE KOJIOTHYECKUX ACTIEKTOB TOOBIUH,
nepepadOTKU U UCTIOIB30BaHUS TOPIOYUX UCKOIIAEMBIX.

CamocrosiTesibHas padora (2 yaca) - Hanucanne cooOimenuii Ha TeMbl:« TOIUIMBHO -
sHepreTuyeckoe 3HaueHue HePTu». «IIpupoaHblii W NOMyTHBIM HEMTSIHOW Ta3bl.y»
«BbIsIBIICHHE YKOJOTHYECKUX aCMEKTOB JOObIYM, MEpepabOTKU U HUCIOIb30BaHUs
TOPIOYUX UCKOIAEMBIX)

1.7. 'mapoxkcuiIbHbIC COeIMHEHUS

Crpoenue u kiaaccupukanusa cnuproB. Kiaccudukanus cnupTroB MO THUITY
YIJIEBOJOPOAHOIO PAaJMKaja, YUCIY TMAPOKCUIIBHBIX TPYII W TUILy aTOMa yriepona,
CBSA3aHHOI'O C TMJIPOKCUJIBHOM IPYINIION. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIILHOM Tpynmbl. BiusiHue cTpoeHusi CIUPTOB HA MX (PU3UUYECKHE CBOMCTBA.
MexmonekyiispHass  BOJOpOAHAs  CBA3b. ['OMOJOrMYecKHM  psj  IPEAEIbHBIX
OJIHOATOMHBIX CIUPTOB. 30Mepusi 1 HOMEHKJIATypa alKaHOoJIOB, UX o0mias popmMya.

XuMuYecKrue CBOMCTBA aJKAHOJOB. PeakimoHHas CrOCOOHOCTH MpeAeiIbHBIX
OHOATOMHBIX CNUPTOB. CpaBHEHME KHCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKHUX H
HEOPTaHUYECKUX COeAuHEeHnH, coaepxkammx OH-rpynmy: Kucinor, OCHOBaHW,
aM(OTEpHBIX COECIUHEHUHN (BOJbI, CIUPTOB). Peakiuu, moaTBEpKAAIOIINE KUCIOTHBIE
CBOMCTBA cnupTOB. Peaknuu 3aMeleHus ruIpOKCUIBHON IpynIibl. MexXMoeKysspHas
JeruipaTausi COUpTOB, YCIOBHUS 00pa3oBaHusi NpOCThIX 3(hupoB. CroxkHbIE 3PUPHI
HEOPraHUYECKUX W OPTraHWYEeCKUX KHUCIOT, peakuuu sTtepudukanuu. OKHUCIEHUE U
OKHCIIUTEJIBHOE JErUAPUPOBAHUE CIIUPTOB.

Cnoco0bl moJiy4yeHUusi CHMPTOB. ['Waponu3 ramoreHankaHoB. [‘mapararus
aJIKEHOB, YCJIOBHS €€ MpoBeieHusl. BoccTaHoBIeHHe KapOOHUIIBHBIX COETUHEHUH.

OTtaeabHble NPEACTABUTENM AJKAHOJI0B. MeTraHon, €ro IPOMBILUIEHHOE
IIOJIy4YE€HHE W NPUMEHEHUE B IPOMBIIUIEHHOCTH. brosornyeckoe nelcTBUE METaHOIIA.



Crenuguyeckue crnocoObl MOIYYEHHs ITUIOBOro cupra. PU3noa0ruueckoe IeicTBue
ATaHoJjA.

MHoroaromusble cnupThl. 30Mepusi 1 HOMEHKIATypa MPEACTaBUTENEH IByX- U
TPEXaTOMHBIX CNIUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX CIHPTOB,
UX KadecTBEHHOe oOHapyxeHue. OTnaeiabHble MPEACTaBUTEIN: ATHICHIJIMKOIb,
TJIMLEPHH, CIOCOOBI MX MOJIyYEHUs, IPAKTUYECKOE IPUMEHEHHE.

@®eHoJI. DJEKTPOHHOE M TMPOCTPAHCTBEHHOE cTpoeHue (Qenona. Bzaummuoe
BJIMSIHUE apOMATUYECKOrO KOJbIA MU THMAPOKCUIIBHOM IpymIibl. XUMHYECKUE CBOWMCTBA
denona kak (QYHKIUS €ro XWUMHUYECKOro cTpoeHus. bpomupoBanue ¢enona
(kauecTBeHHass peakiusl), HUTPOBaHWE (NMUKPUHOBAs KHUCJIOTAa, €€ CBOMCTBA U
npuMmenenre). OOpa3oBaHHe OKpalleHHBIX KOMIUIEKCOB ¢ MoHoM Fe3+. [lpumenenue
¢denona. [Tonyyenue peHona B MpOMBIIIIICHHOCTH.

JdemoHcTpauumn

Mojenu MoeKyJ CIUPTOB U (PEHOIIOB.

PacTBOprMOCTH B BOJIE aJIKAHOJIOB, ATUJICHTJIMKOJIS, TNIMLEPHUHA, (PeHOIa.

JlaGopaTopHbIe ONBITHI

Pextuduxanus cmecu 3TaHOI — BOJA.

OOHapy>keHue BOJIbl B a3€0TPOITHOM CMECH BOJIbI U 3THJIOBOTO CIIUPTA.
IIpakTHyeckue 3aHATHS
[Ipaktuueckas padora Nel6. [Ipumenenue cnupToB.

[Ipaktruueckas padora Nel7. Pemienue 3a1ay o U30Mepur U CBOMCTBAM CIIUPTOB.
[TpakTuyeckas padora Nel8. CocTaBieHue Mojiesield MOJIEKYJ CIUPTOB U (DEHOJIOB.
CamocrosiTesibHas padora (4 gyaca)

[IpopaboTka KOHCIIEKTOB, paboTa ¢ y4eOHOU TUTEPATYPOI.

CocraBnenue mnpe3eHTauuu Ha Temy: llocineacTBust ymoTpeOsieHHs aIKOTrOJbHON
MPOIYKLHUH.

1.8. Aabaeruabl 1 KETOHBI

I'omosioruyeckue psiibl aJbJAerda0B M KeTOHOB. [loHATHE O KapOOHMIBHBIX
COCIMHEHUAX. OJIGKTPOHHOE CTpOSHHME KapOOHMIIBHOW rpynmbl. HM3omepus wu
HOMCHKJIATypa ajbJCTHJOB M KETOHOB. (DHU3MYECKHE CBOMCTBA KapOOHUIBHBIX
COCJMHCHMM.

XHMHYECKHE CBOMCTBA aJILJAEIHJ0B M KeTOHOB. PeakimoHHas CIoCOOHOCTH
KapOOHUJIbHBIX COEAMHEHUN. Peakiiuu OKUCIIeHUS allbJIeTHI0B, KAUeCTBEHHbBIC PeaKIuu
Ha abJACTUIHYIO TpyIIY. Peaxmumn MTOJIMKOHICHCAIIN U oOpa3zoBaHue
dhenonohopmMaIbIETUAHBIX CMOJ.

IlpuMmeHnenne W moJydeHHEe KAPOOHWIbHBIX coeaunHeHuid. IlpumeHeHue
aJBJICTUIIOB U KETOHOB B OBITY M MPOMBINIJICHHOCTH. AJIbACTHU/IBI U KETOHBI B TIPUPOJIC
(@adupHbie Macna, gepomonsl). [lonyueHre KapOOHUIBLHBIX COCIMHEHUN OKHCICHUEM
COUPTOB, THIpaTalleil  aJKUHOB, OKHCICHHEM  yrieBOoAoponoB. OTnenbHbIC
MPEACTABUTENN abJCTUIOB U KETOHOB, CIENU(PUYECKUE CMOCOOBI WX TMOTYYEHUS U
CBOMCTBA.

JdemoHcTpanuu

[ITapocTeprkHEBbIE M OOBEMHBIE MOJIEIN MOJIEKYJT allbJIETHI0B U KETOHOB.



[lomydyeHune yKCYCHOrO anbAeTH]a, OKHMCICHHE JTaHOJIA XPOMOBOW CMECHIO.
KauecTBeHHBIEC peakMU Ha albJACTUIHYIO TPYIIILY.

JlabopaTopHbIe ONBITHI

OxucileHre 3TaHOJIa B 3TaHAJIb PACKAJICHHONW MEIHOU MPOBOJIOKOM.

[Tonyuenue ¢peHonoPpopManbIeruIHOTO MOJIUMEpA.

PacnioznaBanue pacTBopa aneToHa u popMainHa.

IIpakTH4Yeckue 3aHATHS

[Ipaktrueckas padora Nel9 M3yyeHue BOCCTAHOBUTEIBHBIX CBOWCTB aJbJEIHJIOB:
peakius «cepedpsiIHOTO 3epKaiay, BoccTaHoBIeHUE ruapokcuaa meau (I1).

[Tpaxtuueckas padota Ne20 B3aumopeiicteue popmanbaeruaa ¢ THAPOCYILGUTOM
HaTpHSL.
CamocrosiTenbHas padora (3 yaca)
[IpopaboTka KOHCIEKTOB, paboTa ¢ yueOHOU IUTEPaTyPO.
CocraBneHnue npe3eHTauuu Ha TeMy: lIpuMeHeHue anpIeruoB U KETOHOB B OBITY U
IIPOMBILIUIEHHOCTH.

1.9. Kapoonoswie kuciomot u ux npou3zeoonsle

I'omonoruveckuii psig mnpeneabHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCJOT.
[lonsitTue o0 KapOOHOBBIX KHCIOTaX M WX Kilaccudukanus. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE KAapOOKCUJIIBHOM Tpynmbl. ['oMonorudeckuit  psj
MpPEACIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypa U H30MEpHS.
MeXMOJNeKyJIIpHbIE BOJIOPOJIHBIE CBSI3M KapOOKCWIBHBIX TPYyMN, WX BIUSHUE Ha
(u3nUecKue CBONCTBA KAPOOHOBBIX KUCIOT.

XuMHYEeCKHE CBOMCTBAa KAapOOHOBBIX KHCJOT. Peaknuu, WITIOCTPUPYIOIINE
KHCIIOTHBIE CBOMCTBAa M HMX CpPaBHEHUE CO CBOMCTBAMU HEOPraHUYECKUX KHCIIOT.
O6pazoBanue (yHKIIMOHAIBHBIX MPOU3BOJHBIX KAapOOHOBBIX KHUCJIOT. Peakiun
sTepuUKai. AHTUAPUIIBI KAPOOHOBBIX KUCIIOT, MX MOJIYYSHHE U IPUMEHEHHUE.

Cnoco0bl mostydyeHusi KapOOHOBBIX KHMCJIOT. OTIEIbHbIE MPEACTABUTENIN U HUX
3HaueHue. OO0mue crnocoObl MOMYYEHMs: OKHUCICHHE ajKaHOB, AJIKEHOB, MEPBUYHBIX
CIUPTOB, albJCTUIOB. BaxkHeillmne mpencraBuTeNd KapOOHOBBIX KHCIOT, HUX
Onosoruyeckasi pojb, crnenuduueckre crnocoObl MOMyUYeHUs], CBOMCTBA U MPUMEHEHUE
MYPaBbUHOW, YKCYCHOW, NAJIbBMUTUHOBOU U CTEAPUHOBOW; aKPUJIOBOM U METAKPUJIOBOM;
OJICMHOBOM, JIMHOJIEBOM 1 JIMHOJICHOBOI; IIJaBEJIEBOM; OCH30MHOMN KHCIIOT.

Caoxnblie 3¢upsbl. CTpoeHHEe U HOMEHKIIATypa CIOXKHBIX 3(PUPOB, MEXKKIACCOBAs
M30Mepusi ¢ KapOOHOBBIMU KHCHOTaMU. CrocoObl TOJY4YEHHUS CIOXHBIX 3(UPOB.
O6patuMocTh peakiuu dTepudukan U (HAKTOPHl, BIUSIONIME HA CMEIICHUE
paBHOBecusa. OOpaszoBaHue ciloXHbIX nofudupos. Ilomustunenrepedranar. JlaBcan
KaK MpEACTaBUTENb CUHTETUYECKUX BOJIOKOH. XMMUYECKHE CBOMCTBA U MPUMEHEHUE
CJIOHBIX 3(PUPOB.

Kupbl. Kuper kak crnoxsasie 3¢upsl raurnepuHa. KapOoHOBBIE KHUCTOTHI,
BXOJSIIUE B COCTaB >KUPOB. 3aBUCUMOCTb KOHCUCTEHIIMM >KUPOB OT HUX COCTaBa.
XUMHUYECKHE CBOMCTBA JKUPOB: TMAPOJIN3, OMBUICHHUE, TUIAPUPOBAHUE. bromornyeckas
POJIb KUPOB, UX UCTIOIB30BAHKUE B OBITY U MMPOMBIIIIICHHOCTH.

Conmu  kapOOHOBBIX KHCIA0OT. Mpma. CnocoObl  TONYYEHHS — COJICH:
B3aUMOJICUCTBHE KapOOHOBBIX KHUCIOT C METa/VlaMH, OCHOBHBIMU OKCHJAMH,



OCHOBAHMSIMH, COJIIMHU; IIEJIOYHON THAPOIINA3 CIOKHBIX 3(PUpOoB. XUMUYECKHUE CBOWCTBA
coJieil KapOOHOBBIX KHUCJIOT: THUAPOIU3, PEAKIUU MOHHOrO oOMeHa. Mblja, CyUIHOCTb
Moroliero nenctsud. OTHOIEHHWE Mbula K JKECTKOM BoAe. CHHTETHYECKHE MOIOLINE
cpenctBa — CMC (neTeprenTsl), UX NPeUuMYyIIeCTBa U HEJOCTATKHU.

JdeMoHCcTpanuu

3HaKOMCTBO C PU3NYECKUMH CBOMCTBAMHU BaXKHEHUIITNX KAPOOHOBBIX KUCIIOT.

Bo3ronka 0€H30MHON KUCIIOTBHI.

OTHoOIIEHHE Pa3IMYHBIX KAPOOHOBBIX KUCJIOT K BOJE.

CpaBHenue pH BOAHBIX pacTBOPOB YKCYCHOM M COJISTHOM KHCJIOT OJMHAKOBOM
MOJISIPHOCTH.

[Tomyuenne NpUATHO MaXHYIIETO CIOXKHOTO pupa.

OTHOILIEHHE CIHMBOYHOTO, IMOACOJHEYHOr0, MAIIMHHOIO Macel M MaprapuHa K
OpOMHOM BOJI€ U pacTBOPY MepMaHTraHaTa Kajusl.

JlabopaTopHbIe ONbITHI

B3auMozeiicTBue pacTBOpa YKCYCHOM KHCIJIOTBI C MarHMeM, OKCHJOM IIMHKA,
ruzpokcuioM xenesa (I1I), pactBopom kapOoHaTa Kajius U cTeapaTa Kajusl.

O3HakoMJIeHHE ¢ 00pa3LaMu CII0KHBIX 3(UPOB.

OTHOLIEHUE CIOKHBIX 3PUPOB K BOJIE U OPrAHUYECKUM BELIECTBAM.

BriBesieHre JKUPHOTO MATHA ¢ TOMOUIBIO CII0KHOTO 3pHpa.

PacTBOpUMOCTB KMpPOB B BOJE U OPIrAHUYECKUX PACTBOPHUTEIISX.

CpaBHEHME MOIOIIUX CBOMCTB X035IMCTBEHHOTO MblIa 1 CMC B 5KECTKOM BOJIE.
IIpakTH4Yeckue 3aHATHS
[Ipaktiueckass paGota Ne2l. Pemenwe 3amad MO HOMEHKJIATYpPE U HM30MEPHUH
KapOOHOBBIX KUCJIOT.
[Ipaktruueckas pabora Ne22. MexkiiaccoBas H30Mepus ¢ KApOOHOBBIMU KHCIIOTAMHU.
CamocrosiTesibHasi padora (3 yaca)
CocTaBHTh IIATh H30MEPOB U HA3BaTh UX ISl TEKCAHOBOW KUCIIOTHI
IIpe3enranus Ha Temy «Kupsp»
Coobmienue Ha Temy: «Cuntetnueckue mormue cpeacrsa — CMC (merepreHntsl), ux
[IPEUMYLIECTBA U HEAOCTATKH. »

1.10. Yzneeo0wt

IlonsitTue 00 yraeBogax. Kiaccudukanus yriaeBojgoB. MoHo-, 1u-
MOJMCaxapyuibl, MPEACTABUTENN KaXXIOM TPYyNIbl yrieBoJAoB. buosormyeckas poib
YTJIEBOJIOB, MX 3HAUYECHUE B )KU3HU YEJIOBEKA U OOIECTBA.

Momnocaxapuabl. CTpoeHHME M ONTHYECKass H30MEpHUs MOHOcaxapuaoB. Hx
KJIaccu(ukanysa MO YUCIAy aTOMOB YIyiepoAa M MpUPOAEe KapOOHWIBHOW TPYIIIIHI.
@opmynbsl  Gumepa u  Xeyopca s U300paKEHHUS MOJIEKYJ MOHOCaXapuIoB.
OtHecenne MoHocaxapunoB Kk D- u L-psay. Baxnelimue npeactaBuTen MOHO3.

['moko3a, cTpoeHune ee MoJieKynbl W (usnueckue cBoicTBa. Tayromepus.
XUMHYECKUE CBOMCTBA TIIOKO3BI: PEAKIMM TI0 abJIETHAHON Tpymme («cepeOpsHOTo
3epKaja», OKUCIEHHWE Aa30THOM KHCJIOTOM, THUApUpOBaHUE). Peakuuu TIIOKO3bl Kak
MHOI0aTOMHOTO CIIHUPTa: B3aUMOJEUCTBUE TIIOKO3bl ¢ ruapokcuaom Mmeau (II) mpu
KOMHATHOW TeMIlepaType M HarpeBaHuu. PasnuunHble TUIbl OpokeHus (CIUPTOBOE,
MoJI0YHOKHCHo€). ['roko3a B npupoae. bruonorudeckas posib U IPUMEHEHHUE TIIFOKO3bI.



@pyKTOo3a Kak HM30MeEp IIHOKO3bl. CpaBHEHME CTPOCHHSI MOJIEKYJbI M XUMHUYECKHX
CBOMCTB TJIIOKO3bI U PpYKTO3bl. PPYyKTO3a B MPUPOJIE U €€ OHOJOTUYECKAs POJIb.

[Tento3bl. Pubo3a u ne3okcupubo03a Kak MpeCcTaBUTENN aibAoneHTo3. CTpoeHue
MOJIEKYII.

Mucaxapuabl. Ctpoenue aucaxapuaoB. C(Crnocod COWIEHEHHUS  LUKIIOB.
BoccranasnuBaroiye 1 HEBOCCTAHABIMBAOIIME CBOMCTBA IUCAXapHUIOB KAK CIEICTBHE
cousieHeHus1 1ukia. CTpoeHne U XMMUYECKHE CBOMCTBA caxapo3bl. TeXHOJOTHYECKHE
OCHOBBI ITPOU3BOJICTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaK M30MEPHI Caxapo3bl.

Mosmcaxapuapl. OOmee crtpoeHue mnonucaxapuaoB. CTpoeHHE MOJIEKYIbI
Kpaxmaia, amwio3a W aMwionekThuH. Ousnmyeckue CBoOWCTBAa Kpaxmaia, €ro
HAXO0XJICHUE B MpUpoAe U Ouosnornyeckas poib. [nukoreH. XuMHUECKHE CBOMCTBA
kpaxmana. CTpoeHHe »JIEMEHTApHOIO 3B€HA LEJUII0J03bl. BiusHue crpoeHus
MOJIMMEPHON 1eNMu Ha (PU3MYecKre M XMMHYECKHE CBOMCTBA LEJUIIONO3BL. [ maponus
[EJUTI0JIO3bI, 00pa30BaHME CIIOXKHBIX d(PUPOB ¢ HEOPraHMYECKUMHU U OPTaHUYECKHUMU
kucinotaMu. [loHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX: AalleTaTHOM IIEJKE, BHMCKO3€.
Haxoxnenue B mpupoje u OHOJOrMYecKas posib Lejuirosio3bl. CpaBHEHHE CBOWCTB
Kpaxmasa U LEJUTFOJI03BI.

JdemoHcTpanuu

OO0pa3ibl YIiIeBOJOB U U3JIEIUNA U3 HUX.

[lonyyenue caxapara KanblMsl W BBIJEJICHHE caxapo3bl U3 pacTBOpa caxapara
Kasplys. B3anMoaeincTBre TIII0K03bI C (PYKCUHCEPHUCTOU KUCIOTOM.

OTHo1IeHre pacTBOPOB caxapo3bl U MainbTo3bl K Cu(OH)2 npu HarpeBaHuw.

O3HakomiieHHE C (PU3NYECKUMH CBOMCTBAMH Kpaxmalia U LEJUTIOJIO3bI.

HalyxaHue 1esmirono3sl U Kpaxmaia B BOJIE.

[TomyyeHnue TpuHHUTpaTa LEIUTI0I03bl. KOJIEKIHs BOJIOKOH.

JlabopaTopHbIe ONBITHI

O3HakoMiIeHHE € (PU3MYECKMMHU CBOMCTBAMM TJIIOKO3bl (anTeuHas YIaKOBKa,
TabneTku). KuciaoTHbIi THIPONIN3 caxapo3bl.

3HAaKOMCTBO C 00pa3liaMy MOJIMCaXapua0B.

OOHapykeHue Kpaxmajia ¢ TOMOIIbIO KaueCTBEHHOM peakuuu B Mele, Xjeoe,
HorypTe, MaprapuHe, MaKapOHHBIX U3JIEIUAX, KPyIlax.

IIpakTHyeckue 3aHATHS

[Tpaxtrueckas padora Ne 23. O3HaKoMIICHHE ¢ PU3NIECCKUMH CBOMCTBAMU TITFOKO3BI
[TpakTraeckas pabota Ne 24. JlakTo3a 1 MaJIbT03a KaK H30MEPhI CaXxapo3bl.
CamocrosiTesibHasi padora (3 yaca)

[Ipe3enTtanus Ha TeMy: «YTIEBOABI»

CpaBHUTH CBOWCTBA KpaxMalia U IeJUTI0N03bI.

1.11. Amunwi, amunoxuciomaol, 6eaKu
Knaccupukanus u uzomepussi amuHoB. [lonstue o0 amuuax. IlepBuunbie,
BTOPHUYHBIE W TPETUYHBIC aMuHBI. Kitlaccudukaiys aMrHOB TIO THITY YTJIEBOJIOPOIHOTO
pagMKalia M 4YKWCIy aMHHOTPYIIN B MOJIeKyse. ['oMonorudeckue psiapl IMpeaesbHBIX
amr(paTHIECKUX U ApOMATHIECKUX aMIUHOB, U30MEPUS U HOMEHKJIATypa.
XuMH4YecKHe CBOIICTBA aMMHOB. AMHHBI KaK OPraHMYECKHE OCHOBAaHHUS, HX
CpaBHEHHE C aMMHAKOM U JIPyTMMHU HEOPraHMYECKUMHU OCHOBaHUsIMU. (CpaBHEHHE



XUMUYECKUX CBOMCTB anu(paTUYECKUX M apoMaTUyecKux amMuHOB. (OOpazoBaHue
aMuJI0B. AHWIMHOBBIE 22 Kpacurtenu. I[IoHATHE O CHHTETHYECKHX BOJIOKHAX.
[TonmaMuipl ¥ NONMAMUIHBIE CHHTETUYECKUE BOJIOKHA.

IIpumenenne u nosryyenue aMuHoB. [lonyyenue amunoB. Pabotel H. H. 3ununa.

AMHUHOKHCIOTHI. [ToHsITHE 00 aMUHOKUCIIOTAX, UX KJIacCU(PUKALUA U CTPOCHUE.
Onrtnueckas U30MEpHUs 0.-aMUHOKHCIIOT. Homenknatypa aMHUHOKHCJIOT.
JIBOMICTBEHHOCTh ~KHCJIOTHO-OCHOBHBIX CBOMCTB AaMHHOKHCJIOT W €€ IPUYUHBL.
bunonsipusie unonsl. Peakiuu konaeHcanuu. llentugHas cBa3b. CHUHTETHYECKHUE
BOJIOKHA: KampoH, sHaHT. Kmaccudukamus BonokoH. [lomyueHne aMHUHOKHUCIOT, WX
MpUMEHEHNEe U Onoorndeckas pyHKITus.

beaxu. benkn kak npupoaneie nosumepsl. [lepBuunas, BropudHas, TpeTUYHAS U
YETBEPTUYHASL CTPYKTYpbl OenkoB. DOuOpuUIsipHblE U TJIOOYJIApHBIE  OCIKH.
XUMHUYECKUE CBOMCTBA OEIKOB: TOpeHUe, JACHATypalus, TUJPOJIN3, KauyeCTBEHHBIC
(uBeTHbIe) peakiuu. buonormdeckue QyHKIMU O€NKOB, MX 3HaueHue. benku Kkak
KOMITOHEHT nuiiy. [IpobieMa GeIKOBOro ToI0JaHus U IIyTH €€ PEIICHHUS.

JdemoHcTpanuu

@u3nyecKue CBOWCTBA METWJIAMHMHA: arperaTHOE COCTOSHUE, IIBET, 3arax,
OTHOULIEHHUE K BOJIE.

['opeHne meTunaMuHa.

B3auMopelicTBre aHUIIMHA U METHJIAMUHA C BOJOM U KUCJIOTAMH.

OkpainmBaHye TKaHEeW aHUJIMHOBBIMU KPACUTEIISIMH.

O6HapyxeHue (GyHKIIMOHATBHBIX TPYMI B MOJIEKYJIaX aMUHOKHUCIIOT.

Hevitpanusanuys menoun aMUHOKUCIOTOM.

Heittpanuzanus KuciaoTsl aMUHOKUCIIOTOW. PacTBOpeHure 1 ocaxaeHue OeIKoB.

JlabopaTopHbIe ONBITHI

N3rotoBiieHne MapoCcTEePKHEBBIX 1 00OBEMHBIX MOJIETIEH N30MEPHBIX AMUHOB.

PactBopenue 6eKkoB B BOJIE U UX KOATYJISIITHS.

OO6nHapyxeHue 6eyka B KypUHOM SHIIE U MOJIOKE.
IIpakTHyeckue 3aHATHS
[Ipaktuueckas pabora No25. [I[puMeHeHne aHUIMHA HA OCHOBE CBOMCTB.
[Ipaktuueckass pabora Ne26. benku kak KoMmoHeHT muid. [IpoGrema OeIKOBOTO
rOJIOJAHUA U IYTH €€ PELICHUS
CamocrosiTesibHas padoTra(3uaca)
[TonroroBka npe3eHTanuu Ha Temy/lenatypanus 6enka. [[BeTHbIe peakiuu OeIKoB.
[IpopaboTka KOHCIIEKTOB, paboTa CO CIPABOYHBIM MAaTEPUATIOM.

1.12. A30mcooepicausue zemepoyuxiuyeckue coeounenusn. Hykneunoeute
Kucjiomol
HykyienHoBble KUCIA0TBI. HyKJI€MHOBBIE KHUCJIOTHI KaK MPUPOJHBIC MOTUMEPHI.
Hyxkneorunel, ux crpoenne, npumepbl. AT® u AJID, ux B3auMonpeBpaliieHue u poiib
atoro mporecca B npupoje. Ilonstue JIHK u PHK. Crpoenne /IHK, ee nepBuuHas u
BTOpuuHast cTpykrypa. Pabotet ®.Kpuxa wu JI.Yorcona. KommiemeHTapHOCTH
azotucteix ocHoBaHui. Permukanms JIHK. Oco6ennoctu crpoerust PHK. Tunet PHK u
ux ononornyeckue Gyukiuu. [lorstue o Tpornanom koje (kogone). buocunres Oenka B



KUBOU KieTke. |'eHHas MHKeHepust U OMoTexHosorus. TpaHcreHHble POpMbl pacTEHUH
U )KMBOTHBIX.

JdeMoHcTpanuu

Mopnenn MOJIEKYJT BaKHEHUIINX I€TEPOLUKIIOB.

Kosneknus reteponukInYecKuX COeTMHEHHN.

JleficTBrEe pacTBOpa NUPUANHA HA HHIUKATOP.

B3anmoneiicTBre NMUpUIMHA C COITHON KUCIOTOM.

Mopens wmosekynsl  JIHK, pemMoHcTpanus mnpuHOMIA KOMILIEMEHTAPHOCTH
A30THUCTBIX OCHOBAHUM.

OO0pa3ibl NPOIYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM PACTEHHI U KUBOTHBIX.

JlekapcTBa M mnpemnaparsl, HU3TOTOBJICHHBIE METOAAMU TI'E€HHOW WH)XXCHEPUU U
OMOTEXHOJIOTHH.
JlaGopaTopHbie padoThI — HE IPETYCMOTPEHO
IIpakTuyeckune 3aHATHS
[TpakTnueckass pabora Ne27M3roToBiieHHE OOBEMHBIX U ILAPOCTEP’KHEBBIX MOJEJEH
A30THUCTBIX T€TEPOLIUKIIOB.
[Ipaktuueckass pabora Ne28 Monens monekynsl JIHK, aemoncTpanus mnpuHIuna
KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHUM
CamocrosiTtesibHasi padora(3 yaca)
[Ipe3entanuu Ha TeMbl: ['eHHas MHXeHepHss U OMOTEXHOJOTusA. TpaHCreHHbIe (HOPMBI
pacTeHU U )KUBOTHBIX.

1.13. BroJIOrn4ecKH aKTUBHbIE COCIMHEHMSI

®epmenTnl. [lonstue o (QepmeHTax Kak O OHMOJOTMYECKUX KaTaln3aTopax
OenkoBoil mpupoabl. (OCOOEHHOCTH CTPOEHHS UM CBOWCTB B CPAaBHEHUU C
HEOpraHu4yeckumu Kartanuzaropamu. Kiaccudukanus ¢epmeHToB. OcCOOEHHOCTH
CTPOCHHUSI M CBOMCTB (DEPMEHTOB: CEICKTHBHOCTh M 3(P(HEKTUBHOCTh. 3aBUCHUMOCTH
akTUBHOCTU ¢epMeHTOB OT TemriepaTypel U pH cpenpl. 3HaueHue ¢GepMEHTOB B
OMOJIOTUY Y IPUMEHEHUE B TIPOMBIIIIEHHOCTH.

Butamunbl. I[lonstue o Buramunax. Mx kmaccudukanus u o6o3nauenue. Hopma
noTpeOiaeHus: BUTaMuHOB. BomopactBopumele (Ha npumepe ButamuHoB C, rpynmsl B u
P) u xupopactBopumbie (Ha mnpumepe ButamuHoB A, D u E). AButamuHO3HI,
TUTIEPBUTAMUHO3bI U TUTIOBUTAMHHO3bI, UX MPO(PUIIAKTHKA.

I'opmonsbl. [loHsiTHE O TOpMOHAaxX Kak OWMOJOTMYECKU AKTUBHBIX BEIIECTBAX,
BBIMIOJTHSIONIMX ~ DHAOKPUHHYIO  PETYJSIIUI0  >KU3HENESTEIbHOCTH  OPraHU3MOB.
Knaccudukanust ropMOHOB: CTEPOUJIbI, MPOU3BOAHBIE AMUHOKHUCIIOT, MOJUTICTITHIHBIC
1 0enKoBbie TOPMOHBI. OTACIBHBIC TPEACTABUTEIIN: ICTPAIUOI, TECTOCTEPOH, MHCYJIHH,
aJpeHaJINH.

JlekapcTBa. IloHsTue 0 nekapcTBax Kak XHUMHOTEPANEBTUUYECKUX IIperaparax.
Kpartkue wucropuueckue CBEIEHHS O BO3HHMKHOBEHUM W Pa3BUTUU XHUMHUOTEPAIHH.
['pynmer  nmekapctB:  cyiabamuasl  (CTpeNTONH[), AHTHOMOTUKH  (TICHUIMILINH),
AHTUIMHUPETUKU (ACTUPHH), aHAJIBIE€TUKU (aHAJIBIMH). MeXaHu3M JEeUCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX IIPENapaToB, CTPOCHUE MOJIEKYJI, IPOTHO3UPOBAHUE CBOMCTB HA OCHOBE
aHaIM3a XUMHYECKOTO CTPOCHUS. AHTHOMOTHKH, WX KJiacCHU(UKAIMS 1O CTPOCHUIO,



TUIY W CHEKTpY JedcTBusl. be3omacHbie crnocoObl MPUMEHEHUs, JIEKAPCTBEHHbIE
(hopMBI.

JdeMoHcTpanuu

CpaBuenune ckopoctu paznoxenuss H202 nox neiictBueM depmeHTa KaTalia3bl U
Heopranndeckux karaiauzaropos: Kl, FeCl3, MnO2.

OO0pa3ipl BATAMUHHBIX TIPETIapaToB.

[TonmuBuramunusl. Unmoctpanuu ¢potorpaduii )KUBOTHBIX C pa3TUYHBIMU (hOopMaMu
ABUTaMHHO30B.

BsaumoneiictBue aapenanuna ¢ pactsopoM FeCl3. benkoBas mpupoaa uHcynvHa
(TIBeTHAS peakius Ha OCKN).

[lnakaTel uauM KoAorpaMMmbl ¢ (opmynamMu amuaa Cyib(QaHUIOBOW KHCIOTHI,
aUruapodoIneBOil M JIOKHOM TUTHIPO(ONMEBONH KUCIOT, OCH3WINEHUIMIINHA,
TETpaLUKINHA, [Ie(hOTaKCUMa, aCIIMPUHA.

JlabopaTopHbie padoThI — HE TPEYCMOTPEHO
IIpakTHyeckue 3aHATHS

[Ipaktuueckas padora Ne29. CrniocoObl oOHapykKeHHE BUTaMUHA A B TOJICOTHEUHOM
Mmacie. O6Hnapyxenue ButamuHa C B 10JJ04HOM COKE.

[Tpaktrueckast padora Ne30.Ompenenenne ButamMmuia D B ppIObeM KUpE WU KypUHOM
KEJTKE.

CamocrositesibHasi padora (3 uyaca) — Hammcanme cOOOIEHWI M HW3TOTOBJICHUE
npeseHtraiuid  Ha  TeMbl:  [lomuButamuubel.  [loHsTHE O  JeKapcTBax — Kak
XUMUOTEpANeBTUYECKUX  Tpenapatax. KpaTkue  HCTOpUYECKHME  CBEICHHUS O
BO3HUKHOBEHUHU U Pa3BUTUU XUMHOTepanuu. [[oHsITHE 0 TOpMOHAX KaK OMOJOTHYECKHU
aKTUBHBIX BemlecTBaxX. [loHsATHEe 0 PepmMeHTax Kak O OHMOJOTMYECKHX KaTaln3aTopax
OEJIKOBOW MPUPO/IBI.

2. O0mas u HeopraHn4yecKasi XUMMS
2.1. Xumuss — HayKa 0 BellecTBax

CocraB BemecrBa. XuMuueckue 23yeMeHThl. (CrnocoObl  CyIleCTBOBaHUS
XUMUYECKUX BJEMEHTOB: aTOMbI, IPOCTbIE U CIOXHBIE BellecTBa. BemecTBa
MOCTOSIHHOTO W TEPEMEHHOr0 COCTaBa. 3aKOH TMOCTOSHCTBA COCTaBa BEILECTB.
BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIpHOrO cTpoeHus. CrocoObl 0TOOpakKeHUs
MOJIEKYJI: MOJIEKYJISIPHBIE U CTPYKTYPHBIE (DOPMYJIbL; IIAPOCTEPKHEBBIE U MACIITAOHbBIE
npoctpaHcTBeHHble (CTioapTa — bpurnebda) Mmoaenu MoJIeKyJI.

HN3mepenne BemecrBa. Macca aTOMOB M MOJIEKYJ. ATOMHAas €IMHUIIA MAcCCHI.
OTHOCHUTENIBHBIE aTOMHAsI M MOJIEKYJsipHas Macchl. KonuyecTBo BellecTBa M €IMHULIBI
€ro U3MEepEHUst: MOJib, MMOJIb, KMOJIb. Hncno ABoraapo. MonsipHast Macca.

ArperaTHble COCTOSIHUSI BellecTBa. TBepnoe (KpucTalimueckoe u amopdHoe),
KHUJIKOE M ra3o00pa3HOe arperatHbleé COCTOSHHUS BeEIlecTBa. 3aKOH ABOraJpo U €ro
cienctBusi. MosipHBIA 00BEM BEIIECTB B ra3000pa3zHOM cOCTOSTHUU. OObeTUHEHHBIH
ra3oBbIi 3aKOH U ypaBHeHUEe Menneneesa — KitanelpoHa.

CMmecu BemecTB. Paznnuusg Mexay cCMeCIMHM U XUMUYECKUMU COEAMHEHUSIMHU.
MaccoBas 1 00beMHast 1011 KOMIIOHEHTOB CMECH.

JdemMoHcTpanuu

OnpITHl, WILTIOCTPUPYIONINE 3aKOH COXPAHEHUSI MAaCChI BEIIECTB.



Habop moaerneit aTOMOB ¥ MOJIEKY!I.
JlabopaTopHbie padoThI — HE TPEYCMOTPEHO
IIpakTH4eckue 3aHATHUS:
[Ipaktuueckas pabora Ne31 UMsroroBieHue Mopene MOJIEKYJT  HEKOTOPBIX
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB.
[Ipaktuueckas padora Ne32. Pemienue 3amay.
CamocrositenbHas padora(24):
Hanucanue cooOriennii mo teMe: «AJIOTPOIUSD.

2.2. Ctpoenue aTtoma

ATOM — cJIO)KHasi 4acTuna. Jlokas3aTenbcTBa CIOXKHOCTH CTPOEHHUS aToMa:
KaTO/HbBIC U PEHTT€HOBCKUE JIyud, GOoTOdh(HEKT, paTu0aKTUBHOCTD, JJIEKTPOIIU3.

[Inanerapuas moxaens aroma J.Pesepdopna. Crpoenue aroma no H.bopy.
CoBpeMeHHbIE MPEICTABICHUS O CTPOEHUU aroMa. KopmycKkysspHO-BOJIHOBON Tyaliu3m
YacTULl MUKPOMUPA.

CocraB aToMHOro0 siApa. HykJIOHBI: MPOTOHBI U HEUTPOHBI. MI30TOIBI ¥ HYKJIUBIL.
Y CTONYHUBOCTH SATIED.

JIeKTpPOHHasi 000J104Ka aToMoB. IloHsATHe 00 3JEKTPOHHOM opOuTanu U
AJIEKTPOHHOM oOisiake. KBaHTOBBIE umncCia: TJIaBHOE, OpOUTaimbHOE (1MOOO0YHOE),
MarHuTHOE W CIHMHOBOE. PacmpeneneHue 3JeKTPOHOB IO 3HEPreTHUYECKUM YPOBHSM,
MOAYPOBHSIM U OpOMTAISIM B COOTBETCTBHM C IPUHLMUIIOM HAaMMEHbUIEH 3HEpPruw,
npuHiunom llaynu w npaBunom ['yHma. DneKTpoHHbIE KOH(UIypalud aToOMOB
XUMUYECKUX IJIEMEHTOB.

BasieHTHBIE BO3MOXHOCTH aTOMOB XHMHYECKUX DJIEMEHTOB. OJIEKTPOHHAs
KJIaccu(UKANUs XUMUIECKHUX 3JIEMEHTOB: S-, P-, -, f-ameMeHTHI.

JlemoHCcTpanumn

doT0o3dheKT.

Monenu opOuTaneit pa3nuuHor GopMBI.

JlaGopaTopHbie padoThI — HE PETYCMOTPEHO

IIpakTHyeckue 3aHATHS

[Ipaktuueckne pabora Ne33. CocrtaBieHHUE CXeM  CTPOEHHS aToMa, DJIEKTPOHHO-
rpadguueckux GopmyiL.

[Ipaktueckne pabotra Ne34. HaOmromeHue CHEKTPOB HMCIYCKAHHS W TOTJIOLICHHS
COEIMHEHUI XUMUYECKUX AJIEMEHTOB C MOMOIIbIO CIEKTPOCKONa

CamocrosiTesibHast padora(3 yaca):

Pazpabotka mnpeseHtanuii Ha Tembl: [lnanerapnas moxaenns atoma J.Pesepdopna.
Ctpoenue aroma o H.bopy.

CocrapiieHUE CXEM CTPOCHHS aTOMa, AIEKTPOHHO-Tpadudeckux GopmMyit.

2.3. Ilepuoanueckuii 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHX
seMmeHTOB /I. . MenaeneeBa

OTkpbITHE NEepHOIMYECKOr0  3aKOHA. [Ipeanochuiku: HaKOIIJICHUE
(dakTomornyeckoro Marepuania, padorsl npenmectseHHukoB (M. B. Jledepeitnepa, A. D.
[Tankyptya, Ix. A. Hsronennaca, JI. FO. Meiiepa), cve3n xumukoB B Kapicpys,



nmuuHocTHele kawectBa [I. WM. MengeneeBa. Otkpeitie [l. M. MeHnaeneeBbiM
Ilepnonnueckoro 3akoHa.

Ilepuoanyeckuii 3ak0H M cTpoeHue aroma. M3otonbl. COBpEMEHHOE MOHATHE
XUMHUYECKOTO 3JIEMEHTAa. 3akoHOMepHOCTh [.Mo3snu. CoBpemeHHass (QopMyaupoBKa
Ilepnonnueckoro 3akoHa. Ilepuonnueckas cucrteMa U cTpoeHue aroma. Du3ndecKui
CMBICJI ITIOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'pyniisl U nnepuoaa. Ilepuonnueckoe
U3MEHEHUE  CBOMCTB  3JIEMEHTOB:  pajguyca  aTOMa; DJHEPrud  HOHU3ALNY;
ANEKTPOOTPHULIATEIBHOCTH. [IpHUrHBI M3MEHEHUS! METAJUIMYECKUX U HEMETATIMYECKUX
CBOMCTB 3JIEMEHTOB B IpYIINax M MEPUOJAX, B TOM YHCIE OONBIINX U CBEPXOOIbIINX.
3nauenne Ilepuoamueckoro 3akoHa u Ilepuoanyeckol CHUCTEMBI XUMHUYECKHX
anemeHToB J[.M1.Menneneesa mid pa3BUTUS HAYKH U IOHUMAHHS XUMUYECKOW KAPTHHBI
MUpa.

JdemoHcTpauumn

Pasnuunble Bapuanthl Tabnuubl llepuonnueckoil  cUCTEMBl  XMMHUYECKHX
anemeHToB [l. 1. MeHnpaeneena.

OO0pa31bl NPOCTHIX BEIECTB OKCUIOB U TUApOKcHI0B 3nemeHToB I nepuona.
JlaGopaTopHbie padoThI — HE PETYCMOTPEHO
IIpakTHyeckue 3aHATHS
[TpakTrueckas padora Ne35. 3HaueHUE NEPUOUIECKOTO 3aKOHA.

[Tpaktraeckue padota Ne36. Moaemuposanue [leproauaeckoii TaOIUIIBL.
CamocrositesibHast padora(4u):
IToaroroBka npe3eHTanum 1o TEMaMm:
1. 3unauenue Ilepuoamueckoro 3akoHa W Ilepmomanueckoil CUCTEMBI XUMUYECKUX
sanemenToB [[.M. MenaeneeBa 1 HayKu, OOIIECTBA U TEOPUU NTO3HAHUS.
2. DBOIIOLUA MPEICTABICHHUA O CTPOCHUU aTOMA.

2.4. CTpoeHue BemiecTBa

IlonsiTue 0 XHMHMYECKOM CBSI3M. TUIIBI XMMHYECKHX CBS3CH: KOBaJICHTHAas,
VMOHHAs1, METaJUIMYECKasi U BOJAOPOIHAS.

KoBajienTHasi xumuueckasi ¢Bsi3b. /[Ba MexaHu3Ma 00pa30BaHMS ATOH CBS3H:
OOMEHHBIN U IOHOPHO-aKIENTOPHBIA. OCHOBHBIE TTapaMETPhI ATOTO TUTIA CBSI3U: JIJIMHA,
MPOYHOCTb, YIOJ CBSI3U WM BaJICHTHBIM yrosi. OCHOBHBIE CBOMCTBa KOBaJEHTHOMU
CBSI3U: HACBIIICHHOCTh, MOJISIPU3YEMOCTh U MPOYHOCTh. DJIEKTPOOTPULATENBLHOCTh M
KJIacCu(UKaIMs KOBAJICHTHBIX CBS3€M MO 2TOMY MPU3HAKY: MOJISIpHAS W HEMOJspHas
KOBaJICHTHBbIE CBsI3U. [lONSPHOCTH CBSI3M U TOJSPHOCTH  MOJEKyJbl.  Croco0
MepeKpbIBaHUSL JIEKTPOHHBIX OpOUTANIEW M KaccU(UKaIus KOBAJEHTHBIX CBS3EU IO
ATOMY MPU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBAJICHTHBIX CBA3EH U KiacCUPUKAIIMSI UX
[0 DOJTOMY [pPU3HAKY: OJWHApPHbIC, JBOWHBIC, TPOMHBIC, IOJYTOPHBIE. THIIBI
KPUCTAIUTMYECKUX PEIIETOK Yy BEHIECTB € O3TUM THUIIOM CBSI3U: AaTOMHBIE U
MOJIEKYJIsIpHbIe. (DHU3WYECKHE CBOWCTBA BEIIECTB C JTUMHU KPUCTAUIMYECKUMU
peILIEeTKaMHU.

Honnas xummnyeckass cBsi3b. KpaliHMil ciiyyall KOBAJEHTHOM IOJSAPHOM CBSA3H.
Mexanusm o00pa3oBaHusi HWOHHOW CBsi3u. VIOHHBIE KPHUCTAIUIMYECKUE PEIIETKA U
CBOWCTBA BEILECTB C TAKUMU KPHUCTAJIIIAMH.



Mertajinyeckass XuMH4Yeckass CBaA3b. OcoObIii THII XUMHYECKOH CBS3H,
CYLIECTBYIOIIMM B METajulaX M CIulaBax. Ee OTIMYMS U CXOJACTBO C KOBAJIEHTHOM WU
MOHHOM cBs3sIMU. CBOMCTBA METAJUIMYECKOW CBSI3U. MeTamnyeckne KpUCTallInueCcKue
PELIETKU U CBOMCTBA BEUIECTB C TAKUMH KPUCTAJIAMU.

Bogopoanasi xumMu4yeckasi cBsi3b. MexaHu3M oOpa3oBaHus Takod cBsizu. Ee
KJaccuuKanus: MEXKMOJICKYJSIpHasT W BHYTPUMOJICKYJISIpHAs BOJIOPOJHBIE CBSI3H.
MonekynspHble KPUCTAUIMYECKHE PEIIETKH JUIA 3TOro Tuma CBA3U. Puzndeckue
CBONMCTBA BEUIECTB C BOJOPOJHON CBA3bIO. brojornyeckas pojp BOAOPOAHBIX CBI3EU B
OpraHu3alMH CTPYKTYp OMOMOIUMEPOB.

Enunas npupona XMMHUYECKMX CBSA3EH: HAIMYMAE PA3IMYHBIX THUIIOB CBS3EH B
OJTHOM BEUIECTBE, IIEPEXO0 OJHOTO TUIIA CBSA3U B APYIOM U T. II.

Kommiekcoodpazopanue.  [loHATHE O ~ KOMIUIEKCHBIX  COEJIMHEHMSX.
Koopaunanronnoe 4ucino KoMiuiekcooOpaszoBarens. BHyTpeHHss u BHemHsAs cdepa
KOMILIEKCOB. HOMEHKIaTypa KOMIUIEKCHBIX cOeAMHEHNI. IX 3HaUeHUE.

JdemoHcTpanuu

Mogenu MOoJIEKyIT pa3IuYHON ApXUTEKTYPHI.

Mogenu 13 BO3IYIIHBIX IIAPOB IPOCTPAHCTBEHHOTO PACOIOKEeHHs SP-, SP2-, SP3-
TUOpPUTHBIX OpOUTATICH.

Mogenu KpucTaluIM4eCKUX PEUIETOK Pa3InYHOIO THIIA.

Mopnenu monekyn JIHK u Genka.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO
IpakTyeckue 3aHATHUS
[TpakTraeckue padota Ne37. O6pa3oBaHre MOJIEKYJ BEIIECTB C HOHHOU CBA3BIO.
[TpakTaeckue padorta Ne38. OnpenenuTh TUIT XUMUYECKOM CBSI3U BEIIECTB.
CamocrosiTtesibHast padora(4u):
CocraBneHue OnopHOro KOHCIEKTa 1o Teme: VICTUHHBIE pacTBOPHI.
[IpopaboTKa KOHCIIEKTOB.

2.5. Houmepsbl

Heoprannyeckue mnosaumepsl. [losmmepsl — mpocThie BEIECTBA € aTOMHOM
KPUCTAJJIMYECKON PEIeTKOM: aJlJIOTPOIHbIE BUIOM3MEHEHUS yriepoaa (anmas, rpagur,
KapOuH, (ysuiepeH, B3aMMOCBS3b THOpHAU3AIMU OpOUTalell y aToMOB yriiepojaa C
MPOCTPAHCTBEHHBIM CTPOEHUEM aAJUIOTPOMHBIX MOAM(PUKALMIA); CEIeH U TEeJLyp
nernovyeyHoro  crpoenus. llomumepsl —  CIIOKHBIE  BElIeCTBA C  aTOMHOMU
KPUCTAJUIMYECKOW PEIIEeTKON: KBapll, KPEMHE3EM (JIMOKCUJIHbIE COCIMHEHUSI KPEMHUS),
KOPYHZT (OKCHJ aJIOMHUHHSI) W QJIIOMOCHIMKAThl (MOJEBbIE IIMNATHI, CIIOAA, KAOJHWH).
Munepainsl u ropasie nopobl. Cepa miactuyeckas. MuHepanbHOE BOJIOKHO — acOecT.
3HaueHHEe HEOPraHUYECKUX MPUPOJIHBIX TMOJUMEPOB B (HOPMUPOBAHMM OJHOU U3
r€0JIOTHYECKUX 000JI09eK 3eMIT — JIUTOC(hEPHI.

Oprannyeckue nommepspl. CriocoObl UX MOMYYECHUS: pEAKIUU MMOJIUMEPU3alUuU
U peakluu MoNMKoHAeHcauuu. CTPyKTyphl MOJIMMEPOB: JIMHEWHBIE, PA3BETBICHHBIE U
POCTpaHCTBEHHbIE. CTPYKTYpUPOBAHHME IOJHMMEPOB: BYJIKAaHU3ALMS Kay4dyKOB,
nyOsieHne 6eNKOB, OTBEPKICHNE OJUKOHICHCALMOHHBIX ITOJIUMEPOB.

Knaccudukanus nomumMepoB 10 pa3iuyHbIM IPU3HAKAM.

JdemoHcTpanuu



Komneknuu nnactmacc, Kayd4yKkoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MTOPOJL.
MuHepanbHOE BOJOKHO — acOecT — W u3Aenus u3 Hero. Mojenu MoJekyll
oenxos, JIHK, PHK.
JlabGopaTopHbie padoThI — HE TPEYCMOTPEHO
IIpakTH4eckue 3aHATHSA:
[Ipaktnueckue padora Ne39. OsnakomiieHHME C O0pa3laMM IJJACTMAcC, BOJIOKOH,
Kay4yKOB, MUHEPAJIOB U TOPHBIX OPOJ.
CamocrosiTesibHass padora (24)
[ToaroroButk coobmienue no teme «llomumepsn»

2.6. IlucnepcHbie CUCTEMBI

IlonsiTne 0 gucmepcHbIX cucremax. Kiaccupukanus TuUCHEpCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOro0 COCTOSIHUS JUCIIEPCUOHHON CpeIbl U IUCIEPCHOM (a3bl, a
TaKkKe Mo pa3Mepy ux yactull. ['pybonucriepcHble CUCTEMBI: SMYJIbCUU U CYCIICH3UU.
ToHkoaMCIEpCHBIE CUCTEMBI: KOJUIOMIAHBIE (30JIU U TeJIN) U UCTUHHBIE (MOJIEKYJISIPHBIE,
MOJIEKYJISIPHO-MOHHBIE M HOHHBbIE). DPpdext Tunmana. Koarynsuus B KOJUIOMAHBIX
pactBopax. CHHEpe3HC B remsx.

3HayeHHe JUCHEPCHBIX CHCTEM B JKHBOM M HEXKHBOW INpUpode H
NPAKTHYECKOM KM3HU YeJI0BeKa. DOMYJIbCUU U CYCIIEH3UU B CTPOUTEIIBCTBE, MUILEBON
U MEIUIMHCKON MPOMBIIUIEHHOCTH, KOCMETHKE. buoiiormueckue, MEOUIUHCKHE U
TEXHOJOTWYECKUE 30JIA. 3HAYCHHE TeEJIeM B OPraHU3alMu JKUBOW MAaTEPUH.
buonornyeckue, nuieBble, MEIULUHUHCKHE, KocMeTuyeckue renu. CHHEpe3uC Kak
(bakTop, OnpeneNsAoIUi CPOK TOJHOCTH MPOJYKIHUHA Ha OCHOBE rejeil. CBepThIBaHUE
KpOBHU KaK OMOJIOTUYECKHUI CHHEPE3HC, €r0 3HAUCHHE.

JlemoHCcTpauumn

Bubl AMCIEPCHBIX CUCTEM U UX XapaKTE€pHbIE MPU3HAKHU.

[IpoxokneHue Jyda CBeTa 4epe3 KOJUIOMIHBIE M WMCTHUHHBIE pacTBOpPHI (3ddexT
Tungans).

JlaGopaTopHbIe ONbITHI

[Tosryuenue cycneH3uu cepbl U KaHU(POIIH.

[TomyueHune 3MyIbCUM PACTUTEIBLHOTO Macia 1 OeH301a.

[TomydyeHue 30515 Kpaxmarna.

[Tomy4yenue 3058 cepbl U3 THOCYIb(hATa HATPUSL.
JlabopaTopHbie padoThI — HE TPETYCMOTPEHO
IIpakTHUyeckue 3aHATHS
[Tpaktnueckne padota Ned(. 3HavyeHHWE AWCIEPCHBIX CUCTEM B JKMBOW W HEKUBOU
MPUPOJIE U MPAKTUYECKOU KU3HU YETIOBEKA.
[Ipaktuueckue padora Ne4d1CrocoObl MOTyUYEHUs TUCTIEPCHBIX CUCTEM
CamocrosiTesibHasi padora (2 yaca):
[IpuroToBUTH MPE3EHTALMIO HA TEMY: 3HAYEHHUE JUCIIEPCHBIX CUCTEM

2.7. XumMn4yecKkue peakuum
Knaccupuxkanusa XMMHYECKHX peaklUil B OPraHMYeCcKOd U HEOPraHU4eCKOu
xumum. llorstTne o xumuyeckod peakiuu. Peakium, wuaymme 0€3 W3MEHEHHS
Kaue€CTBEHHOI0 COCTaBa BEMIECTB: AUIOTPONM3ALMSA W H30Mepu3anusa. Peakuuu,



UAYyIME C M3MEHEHUEM COCTaBa BEILECTB: MO YHUCIY M XapakTepy pearupyronmx u
00pa3yromxcsi BelmecTB (paslioKeHUs, COCIWHEHMS, 3aMelleHus, OOMEHa); II0
U3MEHEHHUIO CTEMEHEH OKUCIEHUS A3JEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE U
HEOKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMK); MO TerioBoMy 3hdexTy (9K30- U
SHIO0TEPMUYECKHE); TI0 (Da3ze (roMO- U reTepOTeHHBIC); IO HAMPaBJICHUIO (0OpaTUMBIE U
HeoOpaTUMbIE); MO  MWCIOJB30BAaHMIO  Karanu3zaropa  (KaTalUTHYECKUE U
HEKaTaTUTUYECKUE); TI0 MEXaHU3MY (paJuKalbHbIC, MOJCKYISPHbIC U HOHHBIE).

BeposiTHOCTH NpOTEeKAHMA XUMHMYECKHX peakumil. BHyTpeHHss sHeprus,
sHTANbNUA. TermnoBol 3hPekT XuMuueckux peaxkiuil. TepMoXuMHUYECKue ypaBHEHHUS.
CranpapTHas SHTalIbIUs peakuuid U oOpazoBanus BemecTB. 3akoH ['. M. I'ecca u ero
CJIEICTBHSI. DHTPOIHSL.

Cxopocth xumudeckux peakuuil. [lonstue o ckopoctu peakuuil. CKOpOCTh
rOMO- U TE€TEPOTEHHON peaKkIui. DHEPTHs aKTUBAIUH.

@dakTopbl, BIUAIOINIME HAa CKOPOCTh XHMHYeckoW peakuuu. [Ipupona
pearupyromux BemecTB. Temneparypa (3akoH Bant — Todda). Konuentpanwus.
Karanuzatopsl U Karanu3: roMO- U TE€TEPOTCHHBIN, UX MeXaHU3Mbl. DEepMEHTHI, UX
CpPaBHEHHE C HEOPraHMYECKHMHU KaTaJlu3aTopaMu. 3aBUCUMOCTb CKOPOCTH peakLUui OT
MOBEPXHOCTU CONPUKOCHOBEHHUS PEArupyroluX BEIIECTB.

O0paTuMoCThL XMMHYECKHX peaknuid. XumMmu4yeckoe paBHoBecue. [loHsatue o
XUMHYECKOM paBHOBECHH. PaBHOBECHBIC KOHIICHTpAIMH. JJMHAMUYHOCTh XUMHUYECKOTO
paBHOBecus. DakTOpbl, BIMSIONME HA CMEUICHUE pPABHOBECHUS: KOHIICHTpALUs,
naBiieHue, remneparypa (npunuun Jlelllatense).

JlemoHCcTpauumn

[IpeBpaiienne kpacHoro ocdopa B O€bIil; KUCIOPOJa B 030H.

Mopenu OytaHa v u300yTaHa.

[Tonyyenue kucaopoaa U3 NEPOKCHUIA BOJOPOAA U BOJIbI; IETUAPATALIMS 3TAHOA.

[enouka npeBpamennii P — P205 — H3PO4; cBoiicTBa yKCYCHOW KHCIIOTHI;
peakuuu, MIylMe c¢ oOpa3oBaHMEM Ocajika, ra3a U BOJIbl; CBOWCTBA METaJLIOB,
OKHCJICHUE aJIbJIETHA B KUCJIOTY U CIIUPTA B alIbJCTH/I.

IIpakTHyeckue 3aHATHS

[Ipaktuueckas pabora Ne42. CocTaBUTh ypaBHEHUS XUMUYECKUX PEAKITUH.
ITpakTudeckue padorta Ned3. Peakumu, uaymige ¢ 00pa3oBaHHEM OCaJIKa, Ta3a Uin
BOJIBI /1T OPTAHMUYECKUX W HEOPTaHMUECKHUX KUCIOT.

[Ipaktuueckue padora Ned4. CkopoCTh XMMHUUYECKUX PEAKIIMH.

[Ipaktuueckue padora Ne45. Pemenue nenodek npeBpameHui
CamocrosiTesibHasi padora (5 yacoB)

PazpaboTtka npezeHTanui

IToaroroBka cooOIIEHUNI

[IpopaboTka KOHCIIEKTOB U yueOHOTO MaTepualia

2.8. PacTBOpbI
IHonsiTue 0 pacrBopax. U3NKO-XUMHUECKAS TPUPOJA PACTBOPEHUS U PACTBOPOB.
B3aumopenicTBre pacTBOPUTENS U PACTBOPEHHOIO BelIECTBa. PacCTBOpUMOCTD BEILIECTB.
CriocoObl BBIpOKEHHSI KOHIIEHTPAIIMM PAacTBOPOB: MAacCOBasi [OJII PAaCTBOPEHHOTO
BellecTBa (IPOLIEHTHAs ), MOJISIPHASL.



Teopust 31eKTPOIUTHYECKON AUCCONUANNM. MexaHn3M AUCCONMALUNA BEIIECTB
C pa3NUYHBIMM THUIIAMU XHMHYECKHX CBA3€H. BKIaa pycCKHX YYEHBIX B pa3BUTHE
NpeCTaBICHUN 00 IEKTPOIUTUYECKON aucconrani. OCHOBHbBIE MOJIOKEHUSI TEOPUU
ANEKTPONUTHYECKON aucconranuu. CTENeHb JJIEKTPOJUTHYECKON NHCCOLMAlUU U
(bakTopsl ee 3aBUCUMOCTH. CUIIbHBIE U CPETHUE IIECKTPOJIUTHI.

Hucconnanus Boabl. Bomoponneiii mokazatensb. (Cpeaa BOJIHBIX pPacTBOPOB
ANEKTPOJIUTOB. Peakuinn oOMeHa B BOJHBIX paCTBOPax 3J1EKTPOJIUTOB.

I'maposn3 kak oOMeHHbI npouecc. HeoOpatumblil rupoan3 OpraHU4ecKux U
HEOPraHWYECKUX COEJUHEHUH M €ro 3HAaYeHUE B MPAKTUYECKON NESITEIbHOCTH
YEJI0BEKa.

OO6patumblii Tupoan3 coieil. CTyneH4aThlil THAPOIIN3.

[IpakTHueckoe mpUMEHEHUE THaposin3a. [UAPONN3 OpPraHUYECKUX BELIECTB
(6enmkoB, XKUPOB, YTIAEBOAOB, MONMHYKICOTHI0B, ATD) m ero Oumomormueckoe u
npakTudyeckoe 3HaueHue. OmbuUieHue KUpoB. Peakius stepudukanuu.

JdemoHcTpanuu

CpaBHEHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB MIEKTPOIUTOB.

CMmelieHre paBHOBECHS TUCCOLMALIUN CIA0BIX KUCIOT.

WNHauKaTopsl 1 N3MEHEHUE UX OKPACKH B Pa3HBIX Cpelax.

CepHOKHCIIBIN 1 (hepMEHTATUBHBIN THAPOIIN3 YTIIEBOIOB.

['unponn3 kapOOHATOB, CyJIb(PATOB U CHIMKATOB IIEJIOYHBIX METANIOB; HUTPATOB
ceuHIa (I1) nam uHKa, XJopuaa aMMOHUS.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO
IIpakTH4eckue 3aHATHS

[Tpaktueckne paGota Ned6. Pemienune 3agad Ha HaxXOXKICHHE MacCOBOW JOJH
PacTBOPEHHOI'O BEILIECTBA.

[Ipaktuueckass pabotra Ned/. Pemenue 3agad 10 TEMe DJICKTPOJIUTUUYECKON
JTUCCOIIHAITIH.
CamocrosiTtesibHasi padora(44):
1. CnenaTh IPOEKT MO PEKUMY SKOHOMHUH OBITOBOTO MOTPEOJICHUS BOIBI.
2. Coobmienne Ha TeMy: «Ponb BOAbl B JKMBOM W HEXHUBOW TpUpONE, B
KU3ZHENICATCITLHOCTH YETIOBEKaY.

2.9. OKMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKINH.
DJIeKTPOXUMHUYECKHE MPOLECCHI

OKHCIUTEBbHO-BOCCTAHOBUTEJIbHbIE  PeaAKIUM. CreneHb  OKHCIIEHUS.
BoccranoBurenu u  okucnutend. OKHUCIEHHME W BOCCTaHOBIIEHHE. BakHeiiue
OKHUCJIMTENN U BOCCTAHOBUTENU. BoccTaHOBUTEIbHBIE CBOMCTBA METAIIIOB — MPOCTHIX
BelecTB. OKHUCIUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOWCTBA HEMETAIIOB — MPOCTHIX
BellecTB. BoccTaHoBUTENbHBIE CBOICTBA BELIECTB, OOpPAa30BAHHBIX JJIEMEHTAMH B
HU3IIel (OTpUIIATENIbHOW) CcTeneHUuoKucaeHus. OKUCIUTENbHbIE CBOWCTBA BEIIECTB,
00pa30BaHHBIX d3JIEMEHTAMU B BbICHIEH (IOJOXKUTEIBHOM) CTENEHU OKHUCICHHUS.
OxkucnuTenbHble W BOCCTAHOBHUTENIBHBIE  CBOWMCTBA  BENIECTB, OOpPa30BaHHBIX
AJIEMEHTAMH B MTPOMEKYTOUYHBIX CTENEHSAX OKUCIICHHUS.



Knaccupukanuss OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. Peakunun
MEXAaTOMHOTO M MEXMOJEKYJSIPHOTO  OKHCIIEHUS-BOCCTaHOBIEHUsA.  Peakiuu
BHYTPUMOJIEKYJISIPHOTO  OKHMCJIEHUSA-BOCCTAHOBJIEHUS.  Peakuuu  caMOOKHUCIEHUSI-
CaMOBOCCTAHOBJICHUS (UCIIPOIIOPIIMIOHUPOBAHUS).

Meronabl cOCTaBlIeHUsS yYpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUM.
Meron »snektpoHHoro OanaHca. BiusHue cpenpl Ha NPOTEKAHUE OKHUCIUTENIBHO-
BOCCTAHOBUTEIBHBIX MPOIIECCOB.

XuMHYeCcKHe MCTOYHUKH TOKA. DJICKTPOJHBIC MOTEHIMAb. P cTaHAapTHBIX
ANEKTPOTHBIX TMOTEHIIMATIOB (DJICKTPOXMUMHUYECCKUN Psifl HANPsHDKCHUH METaslioB).
["anbBaHWYECKHE PIEMEHTHI W MPUHIUIBI UX paboThl. CocTaBlIeHNE TATbBAaHUYCCKUX
aneMeHToB. (OOpa3oBaHHME TaJdbBaHWYECKHX Map MPHU XUMUYECKHX MpPOLECcCax.
["asibBaHWYECKHE AJIEMEHTHI, MPUMEHSEMbIE B JKM3HHW: CBUHIIOBAas aKKyMYJISATOpHas
Oatapesi, HUKEIIb-KaJIMUEBbIC OaTapeu, TOTIMBHBIC JICMCHTHI.

DJIEKTPOJIN3 PACIUIABOB M BOJHBIX PAacCTBOPOB 3J1eKTPOJMTOB. [Iporecchl,
MPOUCXOMSIINE Ha KAaTOAE W aHOJE. YPABHEHUS DJIEKTPOXMMHUYECKHX IPOIECCOB.
DNEeKTpOoJIU3 BOJHBIX PACTBOPOB C HMHEPTHBIMHU BJIEKTPOJIAMU. IJIEKTPOIU3 BOJHBIX
PacTBOPOB C PACTBOPUMBIMHU IJIEKTpojaMu. [IpakTuueckoe npuMeHeHUE AIIEKTPOIIHU3a.

JdemoHcTpanuu

BoccranoBnenue auxpomara Kaiaus [ITHKOM.

Boccranosnenue okcuaa meau (11) yrinem u Bogopoiom.

BoccranoBienue quxpomara Kaius STUIIOBBIM CIIUPTOM.

OKucCIUTENBHBIE CBOMCTBA a30THOW KHUCJIOTHI.

OKucuTeNbHBIE CBOMCTBA AUXpOMATa KaJusl.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO

IIpakTHYeckue 3aHITUS

[Tpaxtrueckas pabora Ned8.(2 waca) Pemenue 3amanuii o TeMe ICKTPOIIU3.
[Ipaktruueckas pabora Ne49.(2 vaca)Pemienne ypaBHEHHI 1O COCTABJICHUIO
OKHUCJIUTENBHO - BOCCTAHOBHUTEIILHOTO OaaHca.

CamocrosiTesibHasi padota(54acoB)

PazpaboTtka npeseHTanui

[ToaroToBka cooOmieHUM

[IpopaboTka KOHCIIEKTOB U y4eOHOTO MaTepHaia

2.10. Knaccudpukauus semects. IlpocTbie Bemecrsa

Knaccudpukauuss Heopranmveckux BemiecTB. [IpocThie M CI0XHBIE BEIIECTBA.
Okcuapl, ux kiaccudukanusa. ['uapokcuabl (OCHOBaHMS, KHUCJIOPOACOIEpIKAIIUE
KUCJIOTHI, aM(poTepHble TUAPOKCUABI). Kucnortel, ux knaccudukamnus. OcHOBaHMS, UX
kiaccuduxanus. Com cpelHue, KUCIble, OCHOOBHBIC U KOMILICKCHBIC.

Metamibl. [lonoxeHrne MeTaaioB B MEPUOJMYECKON CHUCTEME U OCOOEHHOCTHU
cTpoeHusi ux aroMoB. [IpocTeie BelecTBA — METAUIbI: CTPOCHHUE KPUCTAIIIOB U
MeTaJuIMuecKkasi XuMudeckas cBs3b. OOmme (u3MdyecKkue CBOMCTBA METAIOB M UX
BOCCTAHOBUTEJbHBIE CBOMCTBA: B3aMMOJCHCTBUE C HEMeTaUIaMH (KUCJIOPOAOM,
rajoreHamu, Cepou, a30TOM, BOJOPOJOM), BOJOW, KHUCJIOTAMH, PACTBOPAMHU COJIEH,
OpTraHUYECKMMHU BEIIECTBAMH (CIIUPTaMU, rajoreHajkaHamu, (HEHOJIOM, KHCIOTaMu),
menodyamu. OKCHIBI U TUAPOKCUIBI METATUIOB. 3aBUCUMOCTb CBOMCTB 3TUX COEAUHEHUN



OT CTENEHEW OKHCICHUS METAJUIOB. 3HAYEHUE METAJUIOB B IMPUPOAE U IKU3HU
OpPraHU3MOB.

Koppo3us  meraminos. Ilonarne  koppo3un.  XuMuyeckas  KOpPpO3Hs.
DnexkTpoxummuueckas Kopposus. CrocoObl 3alIUThI METAIIOB OT KOPPO3HH.

O0mme cnoco0bI MoIy4eHUsl MeTaLI0B. MeTamibl B nipupoae. Meramnyprust u
€€ BUJBL: HUPO-, TUAPO- U AJIEKTPOMETAJULYPIrHsl. DIIEKTPOJIN3 PACIUIABOB U PACTBOPOB
COEIMHEHHUI METAJIJIOB M €T0 MPAKTUYECKOE 3HAUCHHE.

Hemeransl. [Tonoxenune HemeramwioB B Ilepuoanyueckoit cucteme, 0COOEHHOCTH
CTPOEHHUA UX aTOMOB. DJIEKTPOOTPULATEIBHOCTD.

brnaropoaHsle ra3pl. DJEKTPOHHOE CTPOCHHE AaTOMOB OJaropoJHbBIX Ta30B U
O0COOCHHOCTH MX XUMUYECKUX U (PU3HMUECKUX CBOUCTB.

Hemeramnsl — npoctsle BeniecTBa. VX aTOMHOE U MOJIEKYJISIPHOE CTPOEHUE HX.
Amnorponus. XHWMHUYECKHE CBOMCTBa HeMeTauioB. OKHUCIUTENbHBIE CBOWMCTBA:
B3aUMOJEHCTBUE C METaJUIaMH, BOJOPOJAOM, MEHEE BJIEKTPOOTPULATEIbHBIMU
HEMETAJUIAMHU, HEKOTOPBIMHM CJIOKHBIMHU BeEIlECTBAMHU. BOCCTaHOBUTENBbHBIE CBOMCTBA
HEMETAJJIOB B peakuusix ¢ (TOpoM, KHCIOPOAOM, CIOKHBIMM BELIECTBAMH —
OKHUCIUTENSIMU (a30THOM M CEPHOM KHUCIIOTaMU U JIp.).

JdemoHcTpanuu

Komnexkuusa  «Knaccupukanuss HEOpraHMYecKMX  BEUIECTB» U 00OpasLbl
IIPEACTABUTENIEN KIACCOB.

Komnekuusa  «Knaccupukauust  OpraHMYeCcKHX  BEIIECTB» W 00pasibl
IIPEACTABUTENIEN KIACCOB.

Mopaenu KpUCTaIMYECKUX PEIIETOK METAIIIOB.

Komnnekius MeTaoB ¢ pa3HbIMU (PU3HMUYECKUMH CBOMCTBAMM.

Koppo3us meTamioB B 3aBUCUMOCTH OT YCIOBHUH.

3amura METauIoB OT KOPPO3UHU: 00pa3Iibl «HEPIKABEECK», 3AIIUTHBIX MOKPBITHIA.

Komnekus pyn. D1nekTposin3 pacTBOPOB COJIEH.

Mopenu KpucTaUIMUECKUX PENIETOK oja, anmMasa, rpadura.

Amnorpornust pocdopa, cepbl, KUCTOPOIa.

JlaGopaTopHbIe ONbITHI
IIpakTHyeckue 3aHATHS
[Ipaktuueckas padora No50. O3HakoMieHHE ¢ 00pa3aMu MPEJACTaBUTENEH KIIaCCOB
HEOPraHWYECKHUX BEILIECTB.
[Ipaktuueckas padora NeS51. Pemenue 3aiay Ha TeMy MeTajuibl, HEMETAJLIbI.
[TpakTraeckas pabota Ne52. B3anMocCBsI3b KJ1aCCOB HEOPTAHUUECKUX COSIMHEHUIA.
[TpakTraeckas padora NeS3B3anMoelicTBre METAJIOB C PACTBOPAMH KUCIIOT U COJICH.
CamocrositesibHasi padora(5y4):
Hamnucanue cooOiienuii Ha TeMy:

1. Koppo3sust MmeTaiioB U cocoObl 3aIIUTHI OT HEe.

2. Ponb azota u Bomopoaa B ConHEUHON CUCTEME.

3. ObnmacTv MpUMEHEHHUS METANIOB U HEMETAJIIOB.

2.11. OcHOBHbBIE KJIACCHI HEOPTAaHUYECKUX U OPTaHUYECKHUX COeTUHEeHUit



Boxopoansbie coeqMHeHUs1 HeMeTAJLIOB. [lonyyeHne aMmmMuaka U XJ0poBOJIOPOIa
CUHTE30M U KOCBEHHO. Pusnueckue cBoicTBa. OTHOLIEHHME K BOJE: KHUCJIOTHO-
OCHOBHBIE CBOICTBA.

Oxcuabl W aHrWAPHABI  KapOOHOBBIX KuHCJI0T. Heconeobpasyromue u
cosieoOpasyromue okcuabl. KuciaoTHeie okcuibl, uX cBoicTBa. OCHOOBHBIE OKCH/IBI, UX
cBoiicTBa. AM(pOTEpHbIE OKCHABI, MX CBOHCTBA. 3aBUCUMOCTb CBOWCTB OKCHIOB
METAJJIOB OT CTENEHU OKHUCICHUS. AHTHUAPUABI KapOOHOBBIX KHCIOT KakK aHaJIOTH
KUCJIOTHBIX OKCHJIOB.

Kucaorsl opranumyeckue u Heopranmveckue. Kucmotel B cBeTe Teopuu
BJIEKTPOJIUTUYECKON Jucconmanuu. KuHCIOTBI B CBET€ MNPOTOIUTUYECKOW TEOPUHU.
Knaccudukanus opraHmueckiux U HEOPTaHUUECKUX KUCIOT. OOIIHe CBOMCTBA KHUCIIOT:
B3aMMO/ICHCTBUE OPTAHUYECKUX U HEOPTaHUYECKUX KUCIOT C METAJIJIaMU, OCHOOBHBIMU
1 aM(pOTEpHBIMH OKCHUIAMHU U TUAPOKCHIAMH, COISIMHU, 00pa30BaHME CIIOKHBIX A(DUPOB.
Oco0eHHOCTH CBOMCTB KOHLIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIIOT.

OcHOBaHUsI OpraHUvYecKne W HeopraHmveckue. OCHOBAHHUS B CBETE€ TEOpPUU
ANEKTPONUTUYECKON Aucconuanud. OCHOBaHUS B CBETE IMPOTOJIUTHYECKON TEOPHUH.
Knaccudukanus opraHU4ecKuX U HEOPTaHUUECKUX OCHOBAaHMM. XMMUYECKHUE CBOMCTBA
miesioyeil U HEepacTBOPUMBIX OCHOBaHHWU. CBoMCTBa OECKHUCIOPOJHBIX OCHOBAHHI:
aMMHaKa U aMUHOB. B3auMHOE BJIMSIHUE aTOMOB B MOJIEKYJIE aHWJIMHA.

AMdoTepHbIe OpPraHUYeCcKHe W HeOopraHu4yeckue coeauHeHusi. AMQOTEpHbIC
OCHOBAHUSI B CBETE MPOTOIUTHUECKONU TEOPUU. AMPOTEPHOCTH OKCUIOB U TUIAPOKCUIIOB
MEPEXOHBIX METAIUIOB: B3aUMOJICMCTBUE C KUCITOTAMH U IIEJI0YAMMU.

Comm. Knaccudukanuss 1 XxumMudeckue cBoMcTBa cosieil. OcOOEHHOCTH CBOMCTB
COJIEM OPTAHUYECKUX U HEOPTaHUYECKUX KHUCIIOT.

I'eneTnuyeckasi CBSI3b MEKAY KJIACCAMH OPraHUYECKHUX M HEOPraHUYeCKHX
coequHeHnu. [loHsAiTHE O TEHETHMYECKOW CBSI3M M TEHETUYECKHUX pPAgax B
HEOPTraHWYECKON W OpPraHMYeCKOW XUMHUU. | eHeTHyeckue psnbl MeTamia (Ha mpuMepe
KaJIbIUsl U KeJe3a), HeMeTauia (Cepbl U KPEMHUS), MEPEXOTHOr0 3JIEMEHTa (LIMHKA).
I'eHeTnyeckue psapl U T'€HETUYECKas CBA3b B OPraHUYECKOW XMMHUHU. EAMHCTBO mMupa
BELIECTB.

JdemoHcTpanuun

Komnnekiun KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB, JEMOHCTpAIIUS HX
CBOWCTB.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO

IIpakTHUyeckue 3aHATHS

[TpakTuueckas padora NoS4. IlonmyueHuwe XJIOpOBOJAOPOJA U COJSTHOM KHUCIOTHI, MX
CBOMCTBA.

[TpakTudeckas pabora Neb5. OzHakomieHue ¢ oOpaslamMu MpeacTaBUTENeH KJIacCoB
HEOPraHUYE€CKUX BEILECTB.

[Ipaktuueckass pabota Ne56. OcymiecTBieHHEe TNPEBpaIlEHUNH MEXKIy KilaccaMu
BELIECTB.

CamocrositesibHasi padora(44):

Hanucanue cooOuiennii Ha Temy: EqMHCTBO Mupa BeIeCTB.

Pa3zpaboTtka npe3enTanuu Ha TeMy: [ 'eHeTnuueckas CBs3b BEIIECTB.



2.12. Xumus 3JIeMEHTOB

s-DJueMenThl Bogopoa. /[BOMCTBEHHOE MOJIOKEHHWE BOJAOPOAA B MEPHUOIUYECKOM
cucreme. M3oromnel Bogopoaa. Tsokenass Boga. OKUCIUTENBHBIE U BOCCTAHOBUTEIIbHBIE
CBOWCTBa BOJOpPOJA, €ro IMOJYyYEHHE M NpUMEHeHue. Poib Bomopoaa B KUBOW U
HexkUBOM mpupone. Boma. Ponb Boabl Kak cpenooOpa3yloliero BElIeCTBa KIIETKH.
DKOJIOTUYECKHUE aCIEKThI BOJIOIOIb30BaAHUSI.

Jduementbl [A-rpynnbi.  Illenounsie Mertamnsl. OOmas xapaKTepUCTHKA
LIEJI0YHBIX METAJUIOB HA OCHOBAHUU ITOJI0KEHMS B [leproanyeckon cuctemMe 3J1€MEHTOB
.M. MenneneeBa u crpoeHuss aroMoB. llomydeHue, (Qu3HUecKME U XHUMHYECKUE
CBOWCTBA IIEJIOYHBIX METAUIOB. KaTHMOHBI HIETOYHBIX METAUIOB KaK Ba)KHEHIIAs
XUMUYeCcKas (popMa UX CYIICCTBOBAHUS, PETYISTUBHAS POJIh KATHOHOB KaJIHsI U HATPUS
B JKMBOU KJeTKe. [[pupoaHbie coeqMHEHN HATPUS U Kallvs, UX 3HAUYCHUE.

uieMmeHThI ITA-rpynnsl. O0uias xapakTepUCTHKA MET0YHO3EMETBHBIX METAJIIIOB
U MarHusi Ha OCHOBaHuHU TonoxkeHust B Ilepuonnueckoit cucreme snemeHtoB /. U.
MenneneeBa u crpoeHust atomoB. Kanbiuii, ero mnonydeHue, ¢GU3HUYECKUE U
XMMHUYECKUE CBOMCTBA. BaxHeWllmme COeIWHEHUs KajlblUsl, WX 3HAYCHUE U
npumeHenue. Kanpiuii B mpupoie, ero Ouoaoruyeckas polib.

p-DJIeMeHTHIAJIIOMUHMIA.  XapaKTepUCTUKAa  QJIIOMUHHMS HAa  OCHOBAHUU
nonoxenus: B llepuonnueckon cucreme snemeHtoB [[. M. MenaeneeBa u crpoeHus
atoma. [lonydenue, ¢u3Myeckue M XHMMHYECKHUE CBOMCTBa antoMuHUS. Baxueiiue
COCMHECHUSA AaJIOMUHHUS, WX CBOMCTBA, 3HAUY€HUWE W npuMeHeHue. [IpupoaHbie
COCIMHEHUS ATFOMUHUSL.

Yraepon u kpemumid. O0IIast XapakTEPUCTHKA HA OCHOBAHUM UX IOJIOKEHUS B
[Tepunonnueckoit cucreme . 1. MenneneeBa u ctpoenus aroma. [IpocTeie BeliecTna,
o0pa3oBaHHbIE 3TUMH dJeMeHTamMu. OKCUIbI U THAPOKCHUIBI YIJIEPOJAa U KPEMHHUS.
Baxxnenmue conu yroJibHOM U KpEMHAEBOM KUCIIOT. CHIIMKATHAs POMBIIUIEHHOCTD.

I'anorenpl. O0IIast XxapakTEPUCTHKA TaJOTEHOB HA OCHOBAHWU UX TOJIOKEHUS B
ITepunonnueckoit cucreme aneMeHToB . 1. MenaeneeBa u ctpoeHust aTOMOB. [ aJioreHsl
— TMPOCTBIE BELIECTBA: CTPOCHUE MOJIEKYJ, XUMHUUYECKHE CBOWCTBA, NOJYYECHHUE U
NpUMEHEHWE. BaXHeWmue COeIMHEHUs TajJOr€HOB, WX CBOMCTBA, 3HAYCHUE U
npuMeHeHue. ['anorensl B mpupoe. bruosiornueckas posib rajloreHoB.

Xaabkorenbl. OOmas XapakTepUCTUKa XaJbKOT€HOB Ha OCHOBaHUM HX
nonoxxenuss B llepumoanueckon cucreme anemeHntoB [[. M. MenneneeBa u crpoeHus
aTOMOB. XaJbKOT€Hbl — TpOCThle BemecTBa. AiutoTponus. CTpPOEHHE MOJIEKYJ
AJUTOTPOIHBIX MOAU(UKALMA U UX cBoilcTBa. [lomydyeHne u mpuMeHeHue KUcIopoaa u
cepbl. XalIbKOTE€HbI B IPUPOAE, X OMOJIOTUYECKAS POJIb.

JuieMmeHThl VA-rpynnbl. O0mas xapakTepUCTHKA 3JEMEHTOB 3TOM TpymIbl Ha
OCHOBaHMWU UX TOJ0xKeHU B [lepuoanueckoi cucreme anemenToB . . Menaeneea u
cTpoeHus: aToMoB. CTpOE€HHME MOJEKYJIbl a30Ta W aUIOTPOMHBIX MOAUUKAIUN
dbochopa, mx Qusnueckue W XUMHUYSCKHE CBOWCTBA. BoIopoaHbBIE COCTMHCHUS
anemMeHToB VA-rpymmbl. Okcuapl azoTa u ¢ochopa, COOTBETCTBYIONINE UM KHCIIOTHI.
Comm »tux kucnor. CBOWCTBAa KHUCIOPOJHBIX COCIMHEHHMM a3oTa W Qocdopa, ux
3HAUYCHUE U TTpUMeHeHue. A30T U pocdop B IPUPOJE, KX OMOJIOTUYECKAS POJTb.

duemenThbl [VA-rpynnbi. O0mias xapakTepucTHUKa 3JIEMEHTOB 3TOM TPYIIBI Ha
OCHOBaHMWU HX ToJ0xkeHUs B [lepuognueckoit cucrteme aiementoB 1. . Menaeneea u



CTpOEHHUS aTOMOB. YTIiepoa U ero ajutorpomnus. CBOHCTBA aJFIOTPOIHBIX MOAU(DUKALIHIMA
yriaepoja, ux 3HaueHue u npumeHeHue. OKCUIbI U TUAPOKCHUIBI YIJIEpOa U KPEMHUS,
UX XuMudeckue coiicTBa. CoNiM YrojibHOM M KPEMHHEBBIX KHUCJIOT, UX 3HAYEHUE U
npumeHenue. [IpupomooOpasyromas poiap yriepoda s >KUBOM W KPEMHHUS IS
HEXUBOU MPUPOJIBIL.

d-Daementbl OcobenHocTu crpoenus atoMoB d-snementoB (IB-VIIB-rpymm).
Menb, LMHK, XpOM, JK€J€30, MapraHell Kak MpPOCTbIE BEIIECTBA, WX (PUINYECKUE H
XUMHUYECKUE cBOWCTBA. HaxoxaeHue 3THX METAJUIOB B MPUPOJIE, WX MOIYYEHHE U
3HaueHune. CoennHenus: d-3IeMEHTOB C Pa3IMYHBIMH CTEICHSIMH OKHCIICHHUS. XapaKTep
OKCUJIOB W THUIPOKCHUAOB 3TUX 3JIEMEHTOB B 3aBUCHUMOCTH OT CTEIEHU OKHUCIICHHS
MeTaia.

JdemoHcTpauumn

Konnmekuuu mpocThIX  BemiecTB, 0Opa3oBaHHBIX dBJIEMEHTAMH  Pa3IMYHbIX
AJIIEKTPOHHBIX ceMecTB. Koekiny MUHEepaaIoB U TOPHBIX MOPO/I.

[Tony4yeHue amoOTPONHBIX MOAU(PUKAIIMMN KUCIOPOIa, cepbl, hocdopa.
JlaGopaTopHbie padoThI — HE IPETYCMOTPEHO
IIpakTHyeckue 3aHATHS
[Ipaktuueckas pabora No57. M3yuenne cBONCTB MPOCTHIX BEIIECTB U COSAMHEHUH S-
AJIEMEHTOB.
[Tpaktraeckas padota No58. M3ydeHne cBOMCTB MPOCTHIX BEUIECTB U COSAUHEHUH P-
AJIIEMEHTOB.
[TpakTiaeckas padora Ne59. M3ydenune cBOMCTB MPOCTHIX BEUIECTB M COEAUHEHUH d-
AJIEMEHTOB.
[Tpaxtrueckas pabora Ne60 [Tomyduenne atOTPOMTHBIX MOAU(PUKAIIHA
CamocrositesbHas padora(5u):
Pa3paboTka npe3eHTanuu Ha TeMy: XUMUs HJIEMEHTOB.
[IpopaboTka KOHCIIEKTOB

2.13. Xumus B ;KH3HH 00IIeCTBa

XuMHus M NPOM3BOACTBO. XMMHMUYECKAs IPOMBILIJIEHHOCTh M XUMHUYECKUE
TexHoJiorud. CpIpbe 11 XMUMHUYECKOMW MPOMBIIUICHHOCTH. Bojga B XuUMHUYECKOH
MPOMBIIIJICHHOCTH. DHEPTUsS IS XMMHUUYECKOr0 MPOU3BOJICTBA. HayuHble MPUHITUIIBI
XMMHUYECKOTrO MPOU3BOJACTBA. 3allldTa OKPYKAIOIIEH Cpenbl W OXpaHa Tpyla IpHU
XUMHYECKOM  TpOu3BOACTBE. (OCHOBHBIE CTaaWM XUMHUYECKOTO IPOU3BOJICTBA.
CpaBHeHUE MPOM3BOJCTBA AMMHUAKA U METAHOJA.

XuMHsI B CeJbLCKOM Xo3siiicTBe. XUMH3AlMs CEJILCKOTO XO3SHMCTBA M €€
HarnpayieHUs. PacTeHus u mouBa, TOYBEHHBIN MOTIOMIAIOIINN KOMILUICKC. Y TOOpEeHUs U
ux Kiaccudukanus. XHUMUYECKHE CPEICTBa 3alllUThl pacTeHuil. OTpuliaTebHbIC
MOCJEACTBUSl  MPUMEHEHUsT TEeCTUIMIOB U Ooppba ¢  HumH. XuUMHU3AIUA
’)KUBOTHOBO/ICTBA.

XuMusli ¥ 3K0JIOrusi. XMMHUECKOE 3arpsi3HEHUE OKpyxarolieil cpenpl. OxpaHa
ruapocepsl OT XHMHYECKOTO 3arpsi3HeHus. OxpaHa TIOYBBI OT XHMHYECKOTO
sarpsisHeHus. OxpaHa atMochepbl OT XUMHUYecKoro 3arpssHeHus. Oxpana (iopsl u
(bayHbI OT XUMHYECKOTO 3arps3HeHUs. BUOTEXHOIOTHS U TeHHAs! HHKEHEPHSL.



XuMHA U MOBCEAHEBHAs KM3Hb 4ejoBeka. JlomamHsAs anrtexka. Moromme u
yucTsnme cpeacrsa. Cpencrtsa 00pbObI ¢ OBITOBEIMU HaceKOMbIMU. CpeicTBa JIMUHON
TUTHUEHbl M KOCMETHKH. XUMHUS U nOuia. MapKUpOBKHM YIAKOBOK MHUIIEBBIX U
TUTUEHUYECKUX MPOAYKTOB M YMEHUE HX YUTaTh. OKOJOTHUS KWINIA. XUMHS U
TeHEeTHKa YeJIOBeKa.

JeMmoncTpanuu Mojenu nIpor3BOACTBa CEPHOM KUCIOTHI M aMmMuaka. Kosuiekius
ynoOpernit u mectunuaoB. OOpasipl CpeACTB OBITOBOM XUMHUU M JICKAPCTBEHHBIX
npenapaTos.

JlabopaTtopHblie padoThI — HE IPELYCMOTPEHO

I[IpakTnyeckune 3aHATHSA

[IpakTiueckas pabora Ne61O3HakomIIeHUE C KOJUIEKIHEH yI0OpEeHUH U MECTUIIUIOB.
[TpakTiueckas pabora Ne62. O3nakoMieHHEe ¢ 00pa3aMu CPeCTB OBITOBOM XUMHUH U
JICKapCTBEHHBIX MPEMapaToB.

CamocTrosiTesibHasi padoTa(44):

[ToAroTOBUTH Mpe3eHTALMN HA TEMBI:

XHUMHUA U TUIIA.

XuMUs ¥ T€HETHKA YEJIOBEKa.

XUMUYECKOE 3arpsiI3HEHUE OKPYIKaIOILIEH CPEeIbl.



IIpumepHbie TeMbl pedepaToB (I0KJIAI0B), HHANBUAYAJbHBIX IPOEKTOB

* bBHOTEXHOJIOTHS Y T'€HHAasi MHXKEHEpUsl — TexHoaoruu XXI Beka.

* HaHOTEXHOJIOTMA KakKk NPUOPUTETHOE HAIpaBJICHUE PA3BUTUS HAYKH U
npou3BocTBa B Poccuiickon denepauu.

* CoBpeMEHHbBIE METO/Ibl 00€33apasKMBaAHUSI BOJIBI.

* AJutoTpONIMS METAILIOB.

* Xuznb u nesarensHocts . . Menaeneena.

* «[lepnomnueckoMy 3akoHy OyayIIee HE TPO3UT Pa3PyIICHUEM. . .»

 Cunres 114-ro sanementa — TpuyMd pocCUicCKuX GU3NKOB-AIEPIINKOB.

* l3oTonsl BOogopoa.

* Mcnonib30BaHue paluOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIAX.

* PEHTT€HOBCKOE M3JIyUYCHHUE U €T0 UCIIO0Jb30BaHNE B TEXHUKE U MEAUIIUHE.

* [1ma3ma — 4eTBEPTOE COCTOSIHUE BEIIECTBA.

* AMopHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpy>Karollel cpeApl OT XUMHYECKOTo 3arps3HeHus. KoimuecTBeHHbIE
XapaKTEPUCTUKHU 3arPsA3HEHUS OKPYKAOIIEH CPEIBI.

* [IpumeHenue TBEpI0TO U ra3000pa3Horo okcuaa yriaepoaa (IV).

* 3ammTa 030HOBOTO 3KPaHa OT XUMHUYECKOTO 3arpsi3HEHHS.

* ['pybomucnepcHble CHCTEMBI, HMX KiIacCU(PUKAIMS W HCIOJb30BAaHUE B
PO ECCUOHAIBHOM AESITENbHOCTU. * KOCMETHYECKUE Telu.

* [I[pumeHeHne CyClieH3uii U OMYJIbCHN B CTPOUTEIIBCTBE.

* Munepasibl U TOpHbIE MOPOJIbI KAaK OCHOBA JTUTOC(HEPHI.

* PacTBOpBI BOKpYT HAC. THUIBI pacTBOPOB.

* BoJ1a kak peareHT v cpeia sk XUMUYECKOT0 Mpoliecca.

* XXusnp u aesrenbHocTs C. AppeHuyca.

* Bxilag OTEYECTBEHHBIX YYEHBIX B PA3BUTHUE TEOPUU DIICKTPOIUTUUYECKON
JIVCCOLIMALIAH.

* YCcTpaHEeHUE KECTKOCTU BOAbI HA ITPOMBILIIIEHHBIX MPEANPUATUSX.

» CepHasi KUCIIOTa — «XJIEO XUMUYECKON MPOMBIIIIIIEHHOCTH.

* Mcnonp30BaHre MUHEPATBHBIX KUCJIOT Ha MPEINPUATUSIX PA3TUIHOTO TTPO(UIIS.

* OKCHUJIbI ¥ COJIM KaK CTPOUTEIbHBIC MAaTEPUATIBI.

* cropus rumca.

* [loBapeHHas COJIb KAK XUMUYECKOE ChIPhHE.

* MHorouKuil KapOOHAT KAJIBLUS: B MPUPOJIE, B TPOMBIIIJIEHHOCTH, B OBITY.

* Peakiiuu ropeHust Ha IPOU3BOJICTBE U B OBITY.

* BupTyasibHOE MOJIETTMPOBAHNE XUMUYECKUX TTPOIIECCOB.

* DJIEKTPOJIU3 PACTBOPOB AIECKTPOJIUTOB.

* DJIEKTPOJIU3 PACILIABOB JIEKTPOJIUTOB.

* [IpakTyeckoe mpUMEHEHUE AIEKTPOIN3a: paQUHUPOBAHKE, TaTHbBAHOIUIACTHKA,
rajJbBaHOCTETHS.

* Mcropus nosry4yeHus ¥ MpOU3BOJICTBA ATFOMUHUSL.

* DIEKTPOTUTHIECKOE TOJTyuYeHNUEe U paduHUPOBAHUE MEJIH.

* J)Kuznp u aesarenpHocTts I, J[3BH.



* Pomp MeTtasmoB B UCTOPUM  YENOBEUECKOW HMBUIM3anuu. Vcropus
OTEYECTBEHHOW  YEPHOW  METaJUIypruHu. CoBpeMEHHOE  METaJUTypPrHYeCcKOe
IIPOU3BOJICTBO.

* Hctopus OTEUECTBEHHOW LBETHOW METAJLTypruu. Poib METalUIOB M CILUIABOB B
HAay4YHOTEXHHYECKOM IIporpecce.

* Koppo3usi MeTasuioB 1 criocoObl 3alIUThl OT KOPPO3UH.

 lHepTHBIE WA 01arOpOHBIC Ta3kI.

* Poxxaromue conv — raJoreHsl.

* McTopus mBeaCKON CIIMYKHU.

* McTopusi BOBHUKHOBEHUS U Pa3BUTHUSI OPraHUUECKON XUMUHU.

* Xusub u gesrenpHOCTh A. M. byTneposa.

* BuTtanusm u ero kpax.

 Ponb OTEUECTBEHHBIX YYEHBIX B CTAHOBICHHUM W Pa3BUTUU MHUPOBOIL
OpraHUYECKON XUMUHU.

* CoBpEeMEHHbBIE MPEJICTABICHUS O TEOPUH XUMHUYECKOTO CTPOEHHUS.

* DKOJIOTMYECKHE ACTEKTHI UCIIOIb30BaHUs YTIIEBOIOPOJIHOTO ChIPBSL.

*  DOKOHOMHMYECKHME  AaCIEKThl  MEXIYHapOAHOTO  COTPYAHUYECTBA IO
HCIIOJIb30BAaHUIO YTIIEBOJOPOJHOTO CHIPBSI.

* Uctopusi OTKpBITUS U pa3pabOTKU Ta30BBIX U HEMTAHBIX MECTOPOXKICHUU B
Poccutickon ®@enepanumn.

* XuMusl yriaeBoJOPOIHOTO ChIPhs U MOs Oyayias npodeccusi.

* YIIeBoI0pOIHOE TOIIIMBO, €r0 BUJIbl U Ha3HAUEHUE.

* CUHTETUYECKUE KayuyKHU: UCTOPUS, MHOTOOOpa3ue U MEPCIEKTUBEI.

* PesuHoTexHMUEeCKOE MPOU3ZBOACTBO M €r0 poOJib B HAYYHO-TEXHHUUYECKOM
mporpecce.

* CBapoyHOE TPOU3BOJICTBO U POJIb XUMHUH YTIIEBOJOPO/IOB B HEM.

* Hedtp 1 ee TpancnmopTUpOBKa Kak OCHOBA B3aMMOBBITOJHOTO MEKTyHAPOIHOTO
COTPYJHUYECTBA.



TEMATUYECKHUM IIAH

HaumenoBanue pasaciia

KomuuectBo yacos

MaKCHUMaJIbHasl | CAMOCTOsI- |  O0sI3aTesbHAs ayAUTOPHAS
yueOHas TeNbHas yueOHasi Harpy3Ka, B T.U.:
Harpyska yueOHasi | BCero 3aHs- n1a0. U Tpax.
pabora THH 3aHITHI
Beenenune 6 2 4 1
1. Oprannyeckasi XuMust 120 39 81 29
1.1. TIlpenmer oOpraHu4eckod XUMHH. 15 5 10 2
Teopus CTpOCHUS OpraHUYECKUX
COETMHEHUH
1.2. TlpenesbHbIC YTIIEBOIOPOIBI 12 4 8 4
1.3. OTHIICHOBEIC Hu JIMEHOBBIE 10 3 7 2
YTJIEBOIOPOIBI
1.4. AlleTHIICHOBBIE YTIIEBOIOPOJIBI 7 2 5 2
1.5. ApoMaTuiecKkue yrieBogopO bl 7 2 5 2
1.6. [Ipuponusie WCTOYHUKHU 6 2 4 2
yTJIEBOIOPOJIOB
1.7. T'nnpokcunbHBIE COSIMHEHUS 12 8 3
1.8. Anpaeruasl U KETOHBI 9 3 6 2
1.9. KapOoHOBBIE KHCIOTHI W UX 9 3 6 2
MIPOU3BOTHEIE
1.10. YrieBoasl 9 3 6 2
1.11. AMHHBI, aMIHOKHCJIOTHI, O€JIKH 9 3 6 2
1.12. A3zoTconepxkaiye 6 2 4 2
TeTEePOIMKINYECKUE COCIIMHEHMUSL.
HyxknenHoBble KUCIIOTBI
1.13. Buonornuecku aKTHUBHEIE 9 3 6 2
COCIMHEHHUSI
2. O01mas ¥ HeopraHmveckasi XUMus 150 50 100 34
2.1. XuMusg — HayKa 0 BelecTBax 6 2 4 2
2.2. Ctpoenue aToMa 9 3 6 2
2.3. [lepuoamueckuit 3aKOH u 12 4 8 2
[lepuoguueckass cucreMa XHMHUYECKUX
anemenToB JI. 1. Menpaeneena
2.4. CtpoeHue BellecTBa 12 4 8 2
2.5. Ilonumepsl 7 2 5 1
2.6. JlucnepcHbie CUCTEMBI 8 3 5 2
2.7. XUMHAYECKHUE PEaKIIUU 15 5 10 4
2.8. PactBOpBI 12 4 8 2
2.9.  OxucauTenbHO-BOCCTAHOBUTEIIbHBIE 15 5 10 4
peakiyu. DISKTPOXUMHIECKUE MPOIECCHI
2.10. Knaccudurarus Bemiects. [IpocThie 15 5 10 4
BEIIEeCTBA
2.11. OcHOBHBIE KJIacChl HEOPTaHUYECKUX 12 4 8 3
W OpPraHMYeCKUX COCTUHEHUH
2.12. Xumus 2IEMEHTOB 15 5 10 4
2.13. XuMus B )KU3HHU 0011eCTBA 12 4 8 2
Hroro 276 91 185 64




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTHU
CTYJAEHTOB

Conepxkanue o0ydeHUs XapaKkTepUCTHKA OCHOBHBIX BUJIOB JCATEILHOCTH CTYICHTOB (HA YPOBHE
y49eOHBIX TEHCTBUIN)

BakHelimue xuMu4eckue | YMEHUE JaBATh ONPEACICHUE U ONIEPUPOBATH CIECITYIOIIMMU XUMUYECKHUMU

TMOHATHS MOHSITUSIMU: BEILIECTBO, XUMUYECKUM FTEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJIIpHAsl MAaCChl, MOH, aJUTOTPOIIHS,
M30TOITbI, XUMHYECKAs! CBS3b, DJIEKTPOOTPHUIIATETHHOCTD, BaJICHTHOCTb,
CTETIeHb OKUCIIEHUS, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM
ra3o00pa3HbIX BEIECTB, BELUICCTBA MOJIEKYJISIPHOTO U HEMOJIEKYISAPHOTO
CTPOEHWSI, PACTBOPHI, AIEKTPOIUT U HEDIIEKTPOIIHT, IEKTPOTHTHIECKAS
JTUCCOIUAITHS, OKUCIIUTENb ¥ BOCCTAHOBUTENb, OKUCIIECHHE U
BOCCTAaHOBJICHHUE, TETJIOBOH APPEKT peakln, CKOPOCTh XUMUIECKOIH
peakuuy, KaTajau3, XMMUUECKOe paBHOBECHE, YITIEPOAHBIM CKeNeT,
(hyHKIIMOHATBHAS TPYTINA, H30MEPHs], TOMOJIOTHS

OcCHOBHbBIE 32aKOHBI PopMyIMpOBaHHUE 3aKOHOB COXPAaHEHHSI MaCChI BEIIECTB U TOCTOSHCTBA

XUMHUH COCTaBa BEIIeCTB. Y CTaHOBKA MPUYMHHO-CIEICTBEHHON CBA3U MEXY
coJiep>KaHUEM ATUX 3aKOHOB M HAIIMCAaHUEM XUMHUYECKUX (GopMyn 1
ypaBHEHUH. Y CTaHOBKA 3BOJIIOLIMOHHON CYLITHOCTH MEHJEIEEBCKON U
coBpeMeHHOH GopMyTHpoBOK epruoandeckoro 3akona 1. . Menneneesa.
OO0OBbscHeHUE (PU3NIESCKOTO CMBICIIA CUMBOJIUKH TIEPUOTUICCKON TaOIHUIIBI
xuMmdeckux aiemeHnToB /. . MenneneeBa (HOMEpOB 3JIeMEHTa, TIEpHO/Ia,
TPYMIbI) U yCTAHOBKA IPUYUHHO-CJIEICTBEHHON CBSA3U MEX]Iy CTPOESHUEM
aToMa U 3aKOHOMCPHOCTAMU U3MCHCHUSA CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BELIECTB B IEPUOJAX U rpymmax. XapakTepHUCTHKa
3JIEMEHTOB MaJbIX M OOJBLINX IEPUOIOB 110 UX MOJOKEHHUIO B
ITepuonnueckoit cucreme /. . Menneneesa.

OcHoBHBIE TEOpUH YcraHOBKA 3aBUCUMOCTH CBOMCTB XMMUYECKHUX BEIIECTB OT CTPOEHUS

XUMHUH aTOMOB 00Pa3yIOIIUX UX XUMHYECKHX JIEMEHTOB. XapaKTepUCTHKA
BKHEHUIINX TUIIOB XMMUYECKHUX CBSI3€M U OTHOCUTEIIBHOCTH 3TOM
Tunonoruu. OObsICHEHNE 3aBUCUMOCTH CBOHCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI KPUCTAIUIMUECKUX pemeToK. POpMyIHpOBKa OCHOBHBIX
IOJIO’KEHUH TEOPUH HIIEKTPOIIMTUIECKON TUCCOLMALNY M XapaKTEPUCTHKA
B CBETE 3TOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB HEOPTaHUUYECKHUX
coeIMHEHN. POPMYJIMPOBKA OCHOBHBIX IOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOEHHMSI OPTaHUYECKUX COCTMHEHNH U XapaKTEPUCTHKA B CBETE ATON
TEOPHUH CBOKWCTB OCHOBHBIX KJIACCOB OPTaHUYECKHUX COECIMHEHUN

Baskneiiimue BemrecTBa M | XapaKTepUCTHKA COCTaBa, CTPOCHHSI, CBOWCTB, MOTY4YEeHUS U TPUMEHEHHUS
MaTepHaJibl BakHelmmx metaiioB (IA u I A rpynm, anroMuHwus, *Kene3a, a B
€CTECTBEHHO-HAYYHOM NpOQuiie U HEKOTOPBIX d-3JIEMEHTOB) M UX
COeIMHEeHM. XapaKTepUCTUKa cocTaBa, CTPOCHUS, CBOMCTB, MOJyYEHUS U
npuMeHeHus Baxknenmmx Hemetawios (VIII A, VIIA, VIA rpymm, a Takxke
azota 1 ocopa, yriaepoaa u KpeMHHS, BOJOPOAA) U UX COSAUHEHUH.
XapakTepucTHKa COCTaBa, CTPOSHHS, CBOMCTB, OTYUYEHNUS U IPUMEHEHHS
BaKHEHIIINX KJIACCOB YTIIEBOJOPOIOB (ANKAHOB, IIMKJIOATKAHOB, aJIKEHOB,
JIKMHOB, apE€HOB) U UX HanOoJee 3HaYMMbIX B HAPOAHOXO3SIHCTBEHHOM
IUTaHe MpeICcTaBUTeNel. AHaIOrMYHas XapaKTepUCTHKA BaKHEHIINX
MpecTaBUTeNel IPYTHX KIacCOB OPraHUYEeCKUX COSAMHEHUI: METaHOIa !
3TaHOJIa, CIOKHBIX 3(HUPOB, )KUPOB, MBI, ANbAETUIOB ((HOPMaIbIETUAOB U
aleTanbJeru1a), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOI
KHCJIOTHI, /ISl €CTECTBEHHO-HAYYHOTO POQUIIsl TpecTaBUTENCH APYTHX
KJIACCOB KHCJIOT), MOHOCaXapHI0B (TITFOKO3BI), TUCaxapuIoB (caxaposbl),
MoJIcaxapuIoB (Kpaxmaia U LeJUTI0N03bl), aHUIIMHA, aMUHOKHCIIOT,
0eNKOB, ICKYCCTBEHHBIX U CHHTETUYECKIX BOJIOKOH, Kay4yKOB, TJIACTMAcC

XHMMHYECKHUH SI3bIK H Hcnonb3oBanue B yueOHOM 1 ipodeccHoHATbHON JIeSTeIbHOCTH




CHMBOJIHKA

XUMUYECKUX TEPMUHOB U CUMBOJIMKY. Ha3BaHKE N3YUEHHBIX BEIIECTB 11O
TPUBHAIHLHON WIIH MEXTyHapOTHOW HOMEHKIIATYPE U OTpa’keHHE COCTaBa
3TUX COETUHEHH C TIOMOIIBI0 XUMUYecKuX hopmyi. OTpakeHne
XUMHUYECKUX MPOIECCOB C MOMOIIBI0 YPaBHEHUH XUMHUECKUX PeaKiui

XuMHYeCKHe peaKun

OOBsCHEHUE CYIIHOCTH XUMUYECKUX TporeccoB. Kimaccupukanus
XUMHYECKUX PEAKIUi 10 pa3IndHbIM MTPU3HAKAM: YUCITY H COCTAaBY
MIPOJYKTOB U PEareHToB, TerioBoMy 3 dekTy, HarpaBiieHuIo, Qase,
HaJIMYUIO KaTaIN3aTopa, N3MCHECHUIO CTETICHEW OKHCIICHHSI SJICMEHTOB,
00pa3yomux BemecTBa. Y CTAHOBKA IPU3HAKOB OOIIETO U Pa3IMIHOTO B
TUTIOJIOTUH PEAKIIUM JIJI1 HEOPTaHUYECKON U OpraHUYeCKOl XUMUH.
Knaccudunmkarys BemecTB U NPOIECCOB C TOUKH 3PEHUSI OKUCIICHHUS-
BoccTaHoBIeHHA. COCTaBIeHNE yPaBHEHHUH PEaKIiil ¢ TOMOIIBIO METO/a
3JIeKTPOHHOTO Oaranca. OObSICHEHNE 3aBUCUMOCTH CKOPOCTH XUMHUIECKON
PEaKIUU ¥ MOJIOKEHUSI XUMUYECKOTO PABHOBECHS OT Pa3IMUHBIX (JaKTOPOB

XuMHYeCKui BrinosHeHHE XUMUYECKOTO JKCIEPUMEHTa B IOJIHOM COOTBETCTBUHU C

IKCHEePUMEHT mpaBuiaMu  OezomacHoctd. HalOmonmenme, ¢ukcamust W ONFCaHWE
pe3yIbTATOB MPOBEJICHHOTO SKCIIEPUMEHTA

XumMuyeckasi [IpoBeneHrEe caMOCTOSTEIBLHOIO TOMCKA XMMHUYECKON HH(POPMAITUH C

uHopmanus HCIIOJIb30BaHUEM Pa3IMYHBIX HCTOUHUKOB (Hay4YHO-TOMYJISIPHBIX U3/1aHUH,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB UHTepHeTa). Mcons3oBanme
KOMIBIOTEPHBIX TEXHOJIOTHIA JJ1s1 00pabOTKH U Mepeaayrl XUMUYeCKOH
nHGOPMALIMH U ee PEACTaBICHHS B Pa3IHMYHBIX (hopMax

Pacuernsl M0 XUMHYECKHUM
dopmyaam u

YcraHOBKA 3aBUCUMOCTH MEKY KaU€CTBEHHOU U KOJIMYECTBEHHOM
CTOPOHAMHU XMMHUYECKHX 00BEKTOB U MPOIIecCOB. Perenne pacyeTHhIX

YPaBHEHUAM 3a]a4 10 XUMHUYECKUM (HOPMYJIaM B YpaBHEHUSIM
IIpoduianHoe u OOBsicHEeHNE XUMUYECKUX SIBICHUH, TPOUCXOASIINX B IPUPOJE, OBITY U Ha
npo¢ecCUOHAIBLHO npon3BoAcTBe. OnpeneneHue BO3MOKHOCTEN MPOTEKAHUS XUMUIECKHX

SHAYUMO€ COACpKaHue

MPEBpaIeHUH B pa3In4HbIX ycnoBusax. CoOnroneHne npaBui
9KOJIOTMYECKH TPAMOTHOTO TIOBEJIEHHSI B OKpYykaroluei cpeze. OneHka
BIIMSIHUSL XUMHYECKOT'0 3arpsA3HEHUS OKPY’KAIOIIEH Cpellbl Ha OpPraHu3M
YeJIOBEKa U JpyTrue *UBble oprann3Mbl. CoOM0AeHNE TPaBril O€30M1aCHOTO
oOpalleHus ¢ TOPIOYHMHU M TOKCHYHBIMHU BEIIECTBAMH, JIA00OPATOPHBIM
obopyznoBanueM. [ToAroToBka pacTBOPOB 3aIaHHOI KOHIIGHTPAIH B OBITY
1 Ha npou3BozacTBe. Kpurndeckas oLeHKa JOCTOBEPHOCTH XMMUYECKOH
WH(POPMAIIMH, TOCTYNAIONIEH W3 Pa3HBIX HCTOYHUKOB




YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHHYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCIUIIVIMHBI «XUMMU S

OcBoeHue nporpaMMmbl y4yeOHOW IHUCHUIUIMHBI «XUMUS» NpEIojiaracT HaJluyue B
npo¢ecCUOHATBHOW 00pa30BaTEeNbHOM OpraHMu3aliy, peaau3yrolled o0pa30oBaTeIbHYIO
nporpammy cpefHero oomero obpasoBanus B mnpenenax ocBoeHuss OIIOII CIIO na 0aze
OCHOBHOTO 00IIero o0pa3oBaHMs, KaOWHETa XHUMHH C JiabopaTopHell u J1abOopaHTCKOM
KOMHATOM, B KOTOPOM HMMEETCSI BO3MOXKHOCTh 00ECIEYUTh CBOOOHBIN n0ocTyn B MHTEpHET
BO BpeMs1 y4eOHOTO 3aHSTHS U B IEPUOJ BHEYUYEOHOM IESITEIbHOCTH O0YYArOIINXCS.

[lomemenne kaOuMHETa  JIOMDKHO  YAOBIETBOPATH  TpeOoBanusiM  CaHuTapHO-
snuAeMuonornyeckux mnpasmi 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH OCHAIIICHO
TUTIOBBIM 00OpYZOBaHHWEM, YKa3aHHbIM B HACTOAIIMX TPeOOBaHHUSIX, B TOM YHCIIE
CHEIHATU3UPOBAHHON y4eOHOM MeOenpi0o M CpelcTBaMu OO0Y4YeHHs, AOCTATOYHBIMU JIJIst
BBINOJIHEHNS TPeOOBAaHUI K YPOBHIO OATOTOBKU 00YYarOLIUXCS.

B kaOunere 10KHO OBITH MYyJBTUMEAMMHOE 00OPYIOBaHHE, MOCPEACTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOTO MPOIecca MOTYT IMPOCMAaTpUBATh BU3YaIbHYI0 MH(POPMAIUIO
110 XMMHH, CO3[1aBaTh [IPE3EHTALINH, BUIEOMATEPUAIIBI U T. II.

B cocraB yueOHO-METOAMUECKOTO U MaTepUaIbHO-TEXHUYECKOTO OCHAIIEHUS KaOuHeTa
XUMUU BXOJAT:

* MHOTO(YHKIIMOHAJIbHBIA KOMILUIEKC MPENOAaBaTENs;

* HaTypajbHble OOBEKTHI, MOJEIW, MPUOOPHI W HAOOPHI I IOCTAHOBKH
JEMOHCTPALlMOHHOTO M YYEHUYECKOT0 IKCIIEPUMEHTA;

* [IEYATHBIE U 3KPAHHO-3BYKOBBIE CPEACTBA OOYUCHMUS;

* CPEJCTBa HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH;

* PEaKTHBBI;

* IEPEYHU OCHOBHOM U JIOMOJIHUTENIbHON yueOHOI InTepaTyphl;

* BCIIOMOTaTeNbHOE 000PYI0BaHUE U UHCTPYKIINH;

» OMOIMOTEeUHBIN (HOHT.

B OuGnumoreunsiii ¢GoHA BXOAAT Y4YEOHUKH M Y4EOHO-METOJUYECKHE KOMILIECKTHI
(YMK), pexomeH10BaHHbIE WJIM JOMYLIEHHBIE Ul MCIOJB30BaHUS B MPO(ECCHOHATBHBIX
o0Opa30BaTeNbHBIX OpraHU3alUsAX, PEATU3YIONIMX 00pa30BaATEIbHYIO MPOrpaMMy CpPEIHETO
obmero obOpazoBanms B mpeaenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOIIETO
oOpazoBanus. bubnuoreunbii GoHA MOKET OBITH JOMOJHEH XUMUYECKOU IHIUKIIONEIUEH,
CIIPaBOYHUKAMU, KHUTAMU JJI YTEHUS IO XUMUHU.

B nponecce ocBoeHus mporpaMMbl y4eOHON AUCHMILUIUHBI « XUMUS» CTYIEHTHI TOJKHbI
MMETh BO3MOXKHOCTh JOCTyHa K OJJIEKTPOHHBIM Yy4Ye€OHbIM MaTepualiaM [0 XHUMUH,
MMEIOIIMMCSI B CBOOOJHOM JOCTyre B ceTh HHTepHET (PJIEKTPOHHBIM KHHUTaM,
MpakTUKyMam, TectaM, Matepuanam EI'D u ap.).



PEKOMEHAYEMAS JIUTEPATYPA
s cTyieHToB

lNa6bpuensa O.C., OctpoymoB WN.I. Xumusa s npodeccuit u  crneruaabHOCTEH
TEXHUYECKOTO MPpOpuIIsl: y4eOHUK JUIsl CTY. YUpEKIeHUM cpel. mpod. oOpazoBanus. — M.,
2014.

[Ma6puensa O.C., OctpoymoB U.I'., Octpoymosa E.E. u ap. Xumus nns npodeccuit u
CHEIHATBHOCTEH €CTECTBEHHO-HAYYHOTO MPOGMIIS: YUeOHUK IS CTYHA. YUPEKACHUM CpPel.
npod. odpazosanus. — M., 2014.

Iabpuensa O.C., OctpoymoB WN.I'. Xumus nmns mpodeccruii M CIEHATBHOCTEH
COLIMAJIbHOPKOHOMHMYECKOTO M TYMaHUTApHOTO Mpoduieil: ydeOHUK ISl CTYA. YUpeKICHHUM
cpen. mpod. obpazoanus. — M., 2014.

[Ma6puensa O.C., Octpoymon N.I'., Cnagkos C.A., lopodeeBa H.M. [Ipaktuxym: yueo.
nmocodue ISt CTyA. YIpexaeHui cpe. npod. oopazoBanmsi. — M., 2014,

IMa6puensa O.C., OctpoymoB N.I'., CnankoB C.A. Xumus: mocoOue sl MOJATOTOBKU K
EI'D: yue6. mocobue st cTy . yupexaenuii cpes. npod. oopazoBanus. — M., 2014.

[Ma6puensa O.C., JIbicoBa ['.I'. Xumus. Tectsl, 3a1aun U yrpakHeHUs: yue0. mocooue
JUISL CTYI. YIPEXKJICHHH cpe. mpod. odpazoBanus. — M., 2014.

Epoxun IO.M., Komanesa W.b. Xumus i mnpodeccuit u crnenuanibHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO MpOoQUiIei: YYeOHUK ISl CTY/l. YUPEKIACHHUM Cpel.
npod. oopazoBanus. — M., 2014.

Epoxun FO.M. Xumus: 3angauu u ynpaxHeHus: yued. mocooue sl CTy. YUpeKIeHUN
cpen. npod. obpazoBanus. — M., 2014.

Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHHi MO XUMHUHU: y4yed. mocoOue s CTyZ.
yupexaeHuil cpell. npod. oopazosanus. — M., 2014.

Epoxun IO.M., Kosanera W.b. Xumusa npns mnpodeccuil ©u  crenuasbHOCTEH
TEXHUYECKOTO Npoduiiss. DNEKTPOHHBIA yueOHO-METOANYECKUI KomIuieke. — M., 2014.

CnagxoB C. A., OctpoymoB W.I'., T'abpuensn O.C., JlykpsinoBa H.H. Xumus s
npodeccuil 1 cenuaIbHOCTENH TEXHUUECKOTO MPOQuIIs.

DNEKTPOHHOE TPUIIOKEHHE (IJIEKTPOHHOE y4eOHOE M3JaHue) JJsl CTYJ. YUPEKICHUN
cpen. npod. oopazoBanus. — M., 2014.

st mpenoxaBaTesist

denepanbHbii 3akoH OoT 29.11.2012 Ne 273-®3 «O6 obOpazoBanum B Poccuiickoi
denepanm.

[Ipukaz MunuctepctBa obOpazoBanuss W Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKICHUH (heepaIbHOTO TOCYAapCTBEHHOrO 00pa30BaTEIbHOIO CTaHAApPTa CPEIHErO
(ToJiHOT0) 00IIET0 00PA30BAHUSY.

[Tpuka3z MunucrepctBa oOpazoBanus U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHenuit B [Ipukaz MunucrepctBa odpa3zoBanus u Hayku PO ot 17.05.2012 Ne 413 “O06
YTBEPXKJIECHUH (heepalIbHOrO0 TOCYAapCTBEHHOTO 00pa30BATEbHOIO CTAHAAPTa CPEIHErO
(momHOTO) 001IET0 OOpa30BaHUA Y.

[Tucemo [lemapTameHTa rocyJapCTBEHHOW TMOJUTHUKH B cdepe MOATOTOBKH pabounx
kaapoB u JIIO Mwunobpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmanmu 1o
OpraHW3allid TIOJIYYCHHUS CpPEJHEro oO0Iero oOpa3oBaHus B Mpeaeilax OCBOCHHS
o0pa3oBaTeNbHBIX MPOTPaMM CpPeIHEro MpodecCHOHATBHOTO o0pa3oBaHus Ha 0Oase
OCHOBHOTO OOIIETO 00pa3oBaHUsl ¢ y4eTOM TpeOoBaHWU (eaepaabHbIX TOCYIapCTBEHHBIX



o0pa3oBaTeNbHbIX CTAaHAAPTOB U MOJydyaeMod mHpodeccu WM CHElHaIbHOCTH CPEIHEro
npodeccruoHaIbHOTO 00Pa30BAHUS.

lNabpuensa O.C., JlpicoBa I'.I'. Xumusi: xkHMra ajis npernojgaBaTess: y4deO.-MeTol.
rmocooue. — M., 2012.

Iabpuensa O.C. u ap. Xumus manga npodeccuil U crnenuaibHOCTEH TEXHUYECKOTO
podus (MEKTPOHHOE MPUIIOKEHHE).
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