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Pabouas mnporpamma yueOHOW aucuuiuinHbl XHMMHWA nis cnenyaibHOCTH
cpenHero  npo¢)ecCHOHAIBHOTO  O0pa30BaHUs  €CTECTBEHHOHAYYHOrO  MPOQUIIS:
35.02.12. «CanoBo-napkoBoe U JIaHAmadTHOE CTPOUTEILCTBOY.

[Iporpamma pazpaGotana Ha ocHoBe TpeOoBanuit ®I'OC cpeanero o6iiero
00pa3oBaHusl, IPEIBABIAEMBbIX K CTPYKTYpE, COAEPKAHUIO U PE3yNbTaTaM OCBOCHHS
y4eOHOW AUCHUIUTMHBI « XUMUS», B COOTBETCTBUU ¢ PeKoMeHAaMsaMu 10 OpraHu3aliuu
MOJY4YEHUsI cpeAaHero oluiero oOpa3oBaHus B Ipejieslax OCBOEHHUSI 00pa3oBaTEIbHBIX
MporpamMM CpeaHero npodeccuoHaIbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro
oOpazoBanus ¢ yueroM TpeboBanuii @I'OC CIIO u npoduns noryyaemoi npodeccun
(w1 cHenuanbHOCTH) cpeAaHero npodeccuoHalbHOrO  oOpa3oBaHus  (MHCHMO
JlemapramMeHTa rocyJapCTBEHHON MOJUTHKUA B cepe MOATOTOBKM pabodyMX KaJpoB U
JITTO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).

PabGouass mnporpamMmma pa3zpaboTaHa Ha OCHOBE NPHUMEPHON MPOrpaMMbl
oOmeoOpazoBarenbHol  yueOHOMAMCIMIULIMHBIXUMUA s npodeccroHaTbHBIX
00pa3oBaTeNbHBIX OpPraHU3alUi,PEKOMEHIOBAaHHON (eepaibHbIM TOCYIaPCTBEHHBIM
aBTOHOMHBIM yupexjeHueM «®DenepaibHbli HHCTUTYT pa3BUTHS  00pa30oBaHUS)
(OI'AY «DHMPOy») B kadyecTBE MPUMEPHOU MPOrpaMMbl IS peav3alid OCHOBHOM
obOpazoBatenpbHoi mporpammbl CIIO Ha 06aze ocHOBHOro o01ero oOpa3oBaHUS C
nojxyudeHuem cpegaHero ooduiero oopazoBanus (IIportokon Ne 3 ot 21 urons 2015 1.), a
TaKXe C y4eTOM YTOYHEHHi, 0100peHHbiXx HayuHo-meroamueckum coBetoM lLleHTpa
npodeccHoHaIbHOTO 00pa3zoBanusi u cucreM kBamudukamuu DOI'AY  «DOUPO»
[Ipotokon Ne 3 or 25 mag 2017 roma ¥ npUMEpPHONM OCHOBHOM 00pa30BaTENbHOU
MpOrpamMMBbl CpellHero oO0Iero odpasoBaHus, 0100peHHON penieHrnemM DeaepanbHOTO
y4eOHO-METOINYECKOr0 00beIMHEHHUs 10 00I1IeMy oOpa3oBanuto (ipotokos Ne 2\16-3
oT 28 utons 2016 roxa).

CopepxaHue TporpaMMbl peaju3yeTcs B IMPOLIECCe OCBOCHUS OOyYarOIIMMUCS
[IporpamMmMbl  MOATOTOBKHM  CHELUAIMCTOB  CPEIHET0  3BE€HA C  IIOJIYYEHUEM
cpeaHerooOuiero o0pa3oBaHusi, pa3pabOTaHHOW B COOTBETCTBUHM C TpPeOOBAHUAMU
dI'oC.
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma  0o0mieoOpa3oBaTeNbHOM  YYEOHOW  JAWCHMIUIMHBI  «XUMUSDY
npelHa3HayYeHaANsl W3Y4YeHHs] XUMHA B TPO(EeCcCHOHATBHBIX 00pa30BaTEIbHBIX
opranm3anusx CI1O,peanuzyronmx o0pa3oBaTelIbHYI0 HMPOrpaMMy CPEIHEro OOIero
oOpa3oBaHMsI B MPEAEIaXOCBOCHUSI OCHOBHOW MpodeccrnoHanbHOil 00pa30oBaTebHOIM
nporpammbl  CIIO Ha 06a3ze oOcCHOBHOTO 001mero oOpa3oBaHMs TPH TOJTOTOBKE
CIEIUAINCTOB CPEHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero oOuiero
00pa30BaHUsI,IPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U PE3yJbTaTaM OCBOCHHUS
y4eOHON JUCIUIUIMHBI « XUMHUSD», B COOTBETCTBUM C PekOMeHJalusMK M0 OpraHu3aluu
MOJIy4eHHsI CpPEeIHEro oOIIero oOpa3oBaHUsl B Mpejerax OCBOEHHUS 00pa3zoBaTEIbHBIX
nporpamMm cpeaHero mnpodeccuoHaabHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHusI C y4eToM TpeOoBaHU(eIepaTbHBIX TOCYIAPCTBEHHBIX 00Pa30BaATEIHHBIX
CTaHAAPTOB W TOJy4aeMOl  MPOPECCHUUIN  CHEHUAIBHOCTH  CPEIHEro
npodeccuoHabHOro 00pazoBanus (MUCbMO [lenapTameHTarocy 1apCTBEHHON MOJIUTUKU
B c(hepe noaroroBku padouyux kaapos u 110 MunoOpuaykuPoccuun ot 17.03.2015 Ne
06-259).

Conepxanue TporpaMmbl «XUMHUS» HANpPaBICHO HAa JOCTHXKEHHE CIEAYIOIINUX
neJeu:

* ¢hopMHpoBaHUE Y 00YyYAIOIUXCSl YMEHUSI OI[EHUBATh 3HAYMMOCTh XUMHUYECKOTO
3HAHMS JI51 KOKJIOTO YeJI0OBEKa;

* (¢opMHUpoBaHUE Y OOYYaIOIIUXCS IIEIOCTHOTO MPEJICTABICHUS O MHUPE W POJIH
XUMUUB CO3JJaHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpPA; YMEHHS
OOBACHATHOOBEKTHI W TPOILIECCHl  OKPYXKAIOMIEH JEMCTBUTEIILHOCTU: IPUPOIHOM,
COLIMAIBHOM,KYJIbTYPHOM, TEXHUUYECKOU CPEJlbl, — HUCHOJIB3Ysl JJI 3TOr0 XMMHUYECKUE
3HAHUS;

* pa3BUTHE Y OOyYAOIMIMXCS YMEHHH pa3iaudarh (akThl M OIICHKH, CPAaBHUBATh
OIICHOYHBIC BBIBOJBI, BUIETh WX CBS3b C KPUTCPUSIMH OIICHOK M CBS3b KPHUTEPHEB
COMpENEICHHOW  CUCTEMOM  IeHHOCTeH, (opmyaupoBaTb U  OOOCHOBBIBATH
COOCTBEHHYIOTIO3UIINIO;

* npuoOpereHre OOYyYalOIIMMUCA OMNbITa Pa3HOOOPA3HOM  JIESATEIHLHOCTH,
MO3HAHUSM CaMOTIO3HAHUS; KJIIFOYEBBIX HABBIKOB, HMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE
JUISIPA3JIMYHBIX BHJIOB JESATENHHOCTH (HABBIKOB pEIICHHS] MPOOJieM, TPUHITHUS
pelieHuii, Toucka, aHaiau3za W 00paboTKM HWH(OpPMAIMK, KOMMYHUKATHBHBIX
HABBIKOB,HaBBIKOB ~ M3MEPEHHUM, COTPYIHUYECTBA, OE30MAaCHOT0 OOpalieHus ¢
BEII[ECTBAMH BIIOBCEIHEBHOM JKU3HM).

B nporpamMmy BKJIIOYEHO COJEp:KaHHME, HampaBlieHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOBKOMITETCHIINI, HE00X0auMbIX 117151 kKauectBeHHOTo ocBoeHust OITOIT CITO na
0a3ze OCHOBHOI0OOIIEro 0Opa3oBaHUs C MOJYYCHUEM CPEIHEro oOIero oopa3oBaHMUS;
MPOTrpamMMbl  TIOJITOTOBKH KBAIM(HUIIUPOBAHHBIX pabOUYMX, CIyXKaIIUX, MPOTPaMMBbI
noArotoBku crienuanuctoBepeanero 3sexa (ITIKPC, ITICC3).

[Iporpamma y4eOHOM MUCIUTIIMHBI «XUMUSD SIBISETCS OCHOBOM IJIsl pa3pabOTKu
pabounx MporpaMM, B KOTOPBIX NMpodecCHOHAIbHBIE 00pa30BaTelIbHbIE OpPTraHU3alINH,
peanu3yrone 00pa30oBaTeIbHYI0 MPOrpaMMy CpeaHero ooOImero oo0pa3oBaHHs B



npenenaxocBoenus OITOIT CIIO na 6a3e oCHOBHOTO 00IIer0 00pa30BaHusl, YTOUHSIOT
coJiep)KaHueyuyeOHOro MaTepuaa, Mocjie0BaTeIbHOCTh €r0 3YUEeHUs, pacipe/ieieHue
y4eOHBIX 4YacOB,TEMAaTHKy pedepaToB, BUIbl CAMOCTOATEIBHBIX pPabOT, YUHUTHIBas
CHeu(PUKy MPOrPaMMIIOATOTOBKH KBATU(UIIMPOBAHHBIX pab0OYMX, CIyXKalMX U
CHEIHAIMCTOB CPEHET0 3BE€HA,0CBanBaEMOM Mpodeccuu WK CreUuanbHOCTH.

[IporpaMma  MOXET  HCIOJNB30BATbCA  JIPYTUMH  MpOo¢deCCHOHATBHBIMU
00pa30BaTEeIbHBIMU OPTraHU3ALUSAME, PEATU3yIOIUMU 00pa30BaTEIbHYIO MPOTPAMMY
cpenHero obmeroodpaszoBanus B npenaenax ocsoeHus: OIIOII CIIO Ha 6a3ze 0OCHOBHOIO
obmero oopazoBanus(IIIIKPC, ITIICC3).

OBIIASI XAPAKTEPUCTUKA YYEFHOM JUCHUILIUHBI «XUMMUSI»

XuMHsI — 3TO HayKa O BEIIEeCTBaxX, MX COCTaBE€ U CTPOCHUU, CBOMCTBAX U
MPEeBpALICHUSX, 3HAUYCHWHM XUMHUYECKHUX BEIIECTB, MaTepUalOB M IMPOLIECCOB B
MPAKTUYECKON JAEITETbHOCTH YEeTOBEKA.

Conepxanue  o0mieoOpa3oBaTeNbHOM  y4eOHOM — JUCHUIUIMHBL — «XHUMUS»
HalpaBJICHO Ha YCBOEHHE OOYYalOIMMHCS OCHOBHBIX IOHSITHH, 3aKOHOB U TEOPUM
XUMHH, OBJIQJICHUE YMEHUAMHUHAONIONATh XUMUYECKHUE SIBIICHUS, MPOBOJMTH
XUMHUYECKAN IKCIEPUMEHT, MPOU3BOJIUTH PACUYEThl Ha OCHOBE XUMHUYECKHX (HOpMYII
BELIECTB U YPABHEHUN XUMHUECKUX PEAKIIUM.

B mpouecce u3ydeHus XUMHM y OOYy4arOUIMXCsl pa3BUBAIOTCS MO3HABATEJbHBIC
UHTEPEChl U HUHTEIUIEKTYaJbHbIE CIHOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIHLHOM
NpUOOPETEHUSI3HAHUN 10 XUMHUU B COOTBETCTBUU C BO3HHUKAIOUIUMH KU3HEHHBIMU
npoOsieMaMy, BOCHIMTHIBAETCS OEpeKHOE OTHOIIEHUS K MPUPOAE, IOHUMAHHE
3JI0pOBOr0 00pa3za KU3HH, HEOOXOIMMOCTH MPEAYNpPEKICHUS SBICHUM, HAaHOCSIIUX
Bpel 3J0pOBBI0 M OKpyXkatome cpene.OHM OCBauBalOT MPUEMBl TPaMOTHOTO,
0€30MacHOT0 MCMOJIB30BAHUS XUMUYECKUX BEIIECTBU MaTEPHaliOB, MPUMEHSEMBIX B
OBITY, CEIBCKOM XO3SIIICTBE M HA TIPOU3BOICTBE.

[Ipu  CcTpyKTypuUpOBaHUM  COJEpKaHHMS  00IIEe0Opa3oBaTeNIbHOM  yyeOHOU
IUCIMILTUHBL AATPO(EeCcCHOHATBHBIX 00pa30BaTeNbHBIX OpPraHU3alUi, PeaTn3yONnX
00pa3oBaTEIbLHYIONPOrpaMMy CpPEIHEro OOIero oOpa3oBaHMs B Mpelesiax OCBOCHUS
OIIOIT CIIO na 6a3eocHOBHOro OOLIEro 0Opa3oBaHUs, YUYUTHIBAIACH OOBEKTHUBHAS
peaIbHOCTh — HEOOJBIIONH00BEM 4YacoB, OTIYIIEHHbIX Ha HW3YYEHHE XHUMHH U
CTpEMJICHHE MAaKCHUMaJbHO COOTBETCTBOBAaTh WJESIM DPAa3BUBAIOLIECTO OOYYECHHMS.
[ToaTomMy TeopeTHyecKrne BOIPOCHl MaKCHUMaJbHOCMELIEHbl K Hayally HW3y4YeHUs
JUCLMIUIUHBI, C TEM YTOOBI MOCIEAYIOMNN (paKTHUeCKuiiMaTepuan paccMaTpuBaics Ha
OCHOBE U3YUYEHHBIX TEOPUM.

Peanu3zanus n1eayKTHBHOTO MMOAX0/1a K U3YYEHHUIO XUMHUU CIIOCOOCTBYET Pa3BUTHIO
TAKUXJIOTMUECKUX OMNEepaluid MBIIUICHHS, KakK aHaliu3 M CHUHTE3, 0000IleHue Hu
KOHKPETHU3aIUs1,CPAaBHEHNE U aHAJIOTHUS, CHCTEMAaTU3allvs U KJIacCU(PUKAIS U JIP.

W3ydyenne XuMuUU B TNPOPECCHOHANBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMSX,
peanu3yrnmx o0pa3oBaTEIbHYI0 MIPOrpaMMy CpPEIHEro OoOIero ooOpa3oBaHHS B
npeaenax ocBoeHusiOIIOIT CITIO Ha 6a3e ocHOBHOTr0 0011ero 00pa3oBaHus, UMEET CBOU
OCOOEHHOCTH B 3aBUCUMOCTH OT Mpo@uiisi MpodecCHOHATbHOro 00pa3oBaHMs. ITO
BBIPAXKAETCSI B COACPKAHMMOOYUEHUS, KOJTUYECTBE YacOB, BBIICTSEMBIX HA HU3YUYCHHE



OTJENBbHBIX TEM MPOTPAMMBLIIyOMHE WX OCBOCHHUS OOYyYalOIIUMHUCA, OOBEME U
XapakTepe MPaKTUYECKUX 3aHATUN,BUAAX BHEAYJIUTOPHOW CaMOCTOSITENIbHON paboThI
CTYJIEHTOB.

[Tpu ocBoenun npodeccuii CI1O u cnernmansuocteit CIIO ectrecTBeHHO-HAYYHOTO
npoduss mpodhecCHOHaTbHOTO 00pa30BaHUsA XUMHS H3ydaeTcs Ha 0a30BOM YpPOBHE
®I'OCcpennero ob1iero oopa3oBaHus.

Crneunduka u3ydeHus: XUMHUU TIPU OBJIAJCHUU MPOGECCUIMUA U CHEIUATBHOCTIMHU
TEXHUYECKOTO Mpoduis oTpakeHa B KaxJol Teme pazgena «CoaepxaHue ydeOHOU
TUCIUIUINHBDY B pyOpuke «lIpodunbHbie U MpoPEecCHOHANBHO 3HAYMMBIE JIEMEHTHI
coJiepKaHUs». ITOT KOMIIOHEHT peain3yeTcsl MPU WHIUBUIyAIbHOW CaMOCTOSTEIbHOM
paboTe oOyuarommxcs (HanmucaHuu pedeparoB, MOATOTOBKE COOOIICHMM, 3aIuTe
IPOEKTOB), B MpOIECCEyueOHON NESITeNbHOCTH O] PYKOBOJACTBOM MPENOAaBaTEINs
(BBIMOJTHEHUN XHUMHUYECKOTOAKCIIEPUMEHTA - JJA0OPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT, pelIeHnr TPaKTUKOOPUEHTUPOBAHHBIX PACUETHBIX 33/1a4 U T. 1.).

B conepxxanun y4eOHOM JUCHUIUIMHBI JUISI €CTECTBEHHO-HAYYHOrO Mpoduis
MpO(ECCHOHAIBHO 3HAYMMBI KOMIIOHEHT HE BBIJEIEH, TaK KaK BCE €ro COJIEep KaHHUe
ABJISIETCANPO(DUIEHOOPUEHTUPOBAHHBIM U HOCUT MPOQECCUOHANBHO 3HAYMMBIN
XapaKTep.

B mpouecce wu3yyeHUsT XUMHHM TEOPETUYECKHE CBEIEHUS JIOMOJIHSIOTCA
JEMOHCTPALUAMU,IA00PATOPHBIMA ~ OTMBITAMH M MPAKTUYECKUMH  3aHSATHUSMHU.
3HAUNUTEIBHOE MECTO OTBOAMTCS XUMHYECKOMY OKCHepuMeHTy. OH OTKpBIBacT
BO3MOXXHOCTh (OPMHUPOBATH y OOYyYalOUIMXCS CIEUUATIbHbIE NPEIMETHBIC YMEHHUS:
paboTaTh C BEIIECTBAMH, BBIIOIHATH IPOCTHIEXUMUYECKHUE OIBITHI, YUYUTh 0€30MaCHOMY
Y 9KOJIOTHYECKH T'PaMOTHOMY OOpallleHUIO CBEIIECTBAMHU, MaTepHallaMy U IPOLECCAMHU
B OBITY U Ha IIPOM3BOJICTBE.

JUis  opraHu3alnyyd BHEAyJUTOPHOM CaMOCTOATENbHOM pabOThl CTYACHTOB,
onaaeBaronuxnpodeccusmu  CIIO u cneruanpHocTaMu  CIIO  TexHUYECKOTO H
€CTEeCTBEHHO-HAy4YHOro mnpoduiieid mpodeccuoHaabHOro 00pa3oBaHUsl, MPEACTaBICH
MIpUMEPHBIN NTepedeHb pedepaToB(A0KIA0B), UHIUBUIYATbHBIX TPOEKTOB.

B nmpomecce wu3ydyeHHMs XUMHHM BaXXHO (DOPMHPOBATH HH(POPMALMOHHYIO
KOMIIETEHTHOCThOOYYatouuxcs. [103ToMy npu opranusaiy caMOCTOSITEIbHON padOThI
HEOOXOJIUMO aKIEHTUPOBATh BHUMAaHWE OOYYaIOIIMXCS Ha TMOWCKE HH(pOpMaIluu B
cpenctBax mMaccmenua,lHTepHere, ydeOHOM W CHENUaIbHOM  JHUTEepaType ¢
COOTBETCTBYIOIIUM O(POPMIICHHEM UIIPEICTABICHUEM PE3YJIbTATOB.

N3yuenue obmieoOpa3zoBaTeIbHOM YUeOHOM AUCITUIUIMHBI « XUMHUSD 3aBEPIIACTCS
MO/IBEICHHEM UTOTOB B (hopme AuddepeHITMpOBaHHOTO 3a4eTa WU SK3aMEHa B PaMKax
MPOMEXYTOUHOM aTTecTauuu cTtyaeHToB B mpouecce ocBoenuss OIIOIT CIIO ¢
noaydeHuemcpearero oomero oopasoanus (IITIKPC, IITICC3.).

Copepxanne y4yeOHOM JUCIMIUIMHBI TpeaycMaTpuBaeT (HOpMHpOBaHHE Y

oOyyarouxcsi OOIIEHAYYHBIX 3HaHW, YMEHHMA U HaBBIKOB, YHHBEpPCAJIbHBIX
CIIOCOOOB /ICSITEIbHOCTU U KIIFOUEBBIX KOMIETEHITHI:

OK 1 I[loHuMaTh CyIIHOCTh U COLIMAJIBHYIO 3HAYMMOCThH CBOEW Oynyiiei mpodeccun,
IIPOSIBJIATH K HEW YCTOMYUBBIA UHTEPEC.



OK 2 OpraHu3oBbIBaTh COOCTBEHHYIO JEATCIBHOCTH, BHIOMPATh THIIOBBIE METOIbI U
CIOCOOBI BBITIOTHEHHSI MPOGECCUOHANBHBIX 3a/1a4, OICHHBATh MX 3(P(HEKTUBHOCTh H
KadecTRBoO.
OK3 IlpuHuMaTh pelieHUs] B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTyallMsX M HECTH 3a
HHUX OTBETCTBEHHOCTb.
OK 4 OcymuiecTBisaTh MOUCK, aHAJIU3 W UCIOJIb30BaHHE WMH(MOpMALUU, HEOOXOTUMON
s 3¢G(PEKTUBHOTO BBHITIOJHEHUST TPOGECCUOHANIBHBIX 3ajJ1ad, MPOQEeCcCHOHATBLHOIO U
JUYHOCTHOTO Pa3BUTHSI.
OK 5 MHcnonw3oBarh HH(POPMAIIMOHHO- KOMMYHHUKAIMOHHBIE TEXHOJOTUH B
podeCCUOHAILHON JIEATEIIBHOCTH.
OK 6 Paborate B KOJIJIEKTMBE W KOMaHjae, d(PPeKTHBHO OOMIATHCA C KOJUIETaMU,
PYKOBOJICTBOM, IMTOTPEOUTEIISIMH.
OK 7 Bpatb Ha ce0s1 OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH/bI (ITOAYMHEHHBIX), 3a
pe3yJbTaT BHIMOJIHEHHUS 33/ IaHUM.
OK 8 CamocTosTeIbHO OIpeaeaTh 3aJaud MpOo(PECCHOHANBPHOTO M JIMYHOCTHOTO
pa3BUTHUSI, 3aHUMATHCS CaMOOOpa30BAHHUEM, OCO3HAHHO IUIAHUPOBATH TOBBIIICHHUE
KBaJTU(UKALIUU.
OK 9 OpueHTUpoBaThCS B YCIOBUSX YACTOM CMEHBI TEXHOJIOTHUN B POQecCHOHaIbHON
JIeSITEILHOCTH.

N3ydenne  oOmieoOpa3oBaTeNbHOM ~ y4EOHOM — JUCHMIUIMHBI — « XHMUSDY

3aBepIlaeTcs MOJBEICHUEM HWTOTOB B dopme auddepeHInpoBaHHOTO 3a4yeTa B
paMKax MNPOMEKYTOYHOM aTTecTalMu CTyAeHTOB B mpouecce ocBoeHnus I[IIICC3
CIIO.

B TAIIOY MO «I'yOepHCKHI KOJUICIX»HAXUMHMI) 10 CHEHUATBHOCTIM
cpeaHero  npoecCHOHAIBHOTO  00pa30BaHUSIECTECTBEHHOHAYUYHOIO  Mpoduiis
35.02.12. «CamoBo-mapkoBoe 1 JaHAIA(PTHOE CTPOUTEITHLCTBOY» OTBOIUTCS 278 4acoB
(MakcuManbHasi yueOHas Harpyska), U3 HUX 185 yacoB — o00si3aTeNibHas ayAUTOpHAs
Harpy3ka u 93 yac — camocTosTeNbHas paboTa yqaiuxcsl.



MECTO YUYEBHOM JUCIIATIJINHBI B YYEBHOM ILIAHE

VYyeOHast AUCIMIUIMHA «XUMHUS SBISIETCS y4€OHBIM TPEIMETOM IO BHIOOPY W3
oOs3aTenpHOM TIpenMeTHoN obnacTu «EctectBennbie Haykm»y PI'OC cpemnnero oomiero
oOpa3oBaHU4.

B  mpodeccnonanbHBIX  00pa30BaTENBHBIX  OPraHU3AlUAX, PEATH3YIOIINX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpEAHEro oOIIero oOpa3oBaHUs B IMpEEIax OCBOCHHS
OIIOII CIIO na 6a3eocHOBHOTO 00111eT0 00pa30BaHus, yueOHast AUCIUTUIMHA « XUMHU
u3ydaetcs B 001eoopazoBarenbHoM 1ukie yueonoro OITOIT CITO Ha 6a3ze 0CHOBHOTO
oOmiero o00pa3oBaHUs CHOJIydeHHEeM cpenHero obmero obpazoBanusa (IIITKPC,
[IICC3).

B yue6nbix mmanax IIITKPC, IIIICC3 mMecTo yueOHOM AUCIUTIIIUHBI « XUMUS» — B
cocTaBeoOI1Ie00pa3oBaTEIbLHBIX YUECOHBIX JUCHUIUIUH 10 BBIOOPY, (POpMHpyeMBIX H3
oOsi3arenpHBIXTpeaMeTHBIX oOnacter PI'OC cpennero oobmiero obpazoBaHus, A
npodeccuit  CIIO  wmucneunansHoctedt  CIIO  cooTBercTBYMOWIEro  Mpoguis
po¢heCCUOHAIBHOTO 00pa30BaHUs.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIHUILJINHBI

OcBoeHnue COAEPKAHUS y4eOHOM JTUCIATUINHEBI «XUMUA,
00ecneYnBaeTIOCTUKEHUECTYJCHTAMHU CIIEIYIOUINX Pe3yJIbTAaTOB:

* IUYHOCMHDBIX:

- YyBCTBO TOPJOCTU U YBAXKEHUS K HMCTOPUU U JOCTHXKEHUSIM OTEHYECTBEHHOM
XUMHUYECKON HayKd; XUMHYECKM TpaMOTHOE IOBEIEHHE B Mpo(eCcCHOHATBLHOU
JESITEIbHOCTU U B OBITY NPHU OOPALLEHUH C XUMUYECKHMMH BEILECTBAMHU, MaTepualaMu
UIIpOLIECCaMU;

- TOTOBHOCTh K NPOAODKEHHIO OOpa3oBaHMsS M TOBBINIEHMS KBaJU(UKALUU B
n30paHHON TMPO(ECCHOHANBHON JEATENbHOCTH M OOBEKTUBHOE OCO3HAHHUE POJIHU
XUMHUYECKUX KOMIIETEHIIUH B 3TOM;

- yYMEHHE WCIOJb30BaTh JOCTHKCHHS COBPEMEHHONW XWMHUYECKOW HAyKu W
XUMHYECKUX TEXHOJOTHH IS TIOBBIIIEHHS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
Pa3BUTHAB BHIOPAHHON NTPO(PECCUOHATIBHON AESITENbHOCTH;

* MemanpeomMemHbvix.

- HUCHOJIb30BaHME pPAa3JIMYHbIX BHUAOB IIO3HABATEJILHOM JAESITENBHOCTH H
OCHOBHBIXMHTEIJICKTYyaJIbHBIX ~ONepauuid (MOCTAaHOBKHM 3agaud, (OpMYJIMPOBAHUSA
TUIOTE3, aHajlu3a W CHHTE3a, CpaBHEHMs, OOOOIIeHHUs, CcHUCTeMaTH3aluH,
BBISIBJICHUSIIPUYMHHO-CIICJICTBEHHBIX CBSI3€H, IMOMCKAa aHAJIOroB, (HOPMYIHPOBAHUS
BBIBOJIOB)/JISl pEIICHUs] IIOCTAaBJICHHOW 3aJaud, NPUMEHEHHE OCHOBHBIX METO/OB
No3HaHUA(HAOIIOACHNS, HAyUYHOTO SKCIEPUMEHTA) JUIsl U3yUEHHUsl Pa3IMYHBbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTH
CTaJIKUBATHCS B MpodeccuoHaIbHOU cdepe;

- UCIONB30BAaHWE PA3JIMYHBIX MCTOYHUKOB ISl TONYYCHHUS XUMHUYECKOU
uHPOpMaIlMK, yMEHHE OLEHUTh €€ JOCTOBEPHOCTh I JIOCTIDKEHHUS XOPOIIUX
pe3yJIbTaTOBB IIpodeccuoHabHOMU cepe;

* NPeOMEemHbIX:



- c(hOpMHUPOBAHHOCTh TPEJCTABICHUNH O MECT€ XUMHUU B COBPEMEHHOM
HAyYHOWKAPTUHE MHpA; TOHUMAHHE POJM XUMHH B (DOPMUPOBAHWHM Kpyrozopa M
(GYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JIJISI PEIICHUSI MPAKTUYECKUX 3a/1a4;

-BJIAJICHUE  OCHOBOMNOJIATAIOIIMMU  XHUMUYECKMMHM  TOHSTUSAMH, TEOPHUSIMHU,
3aKOHAMHUH 3aKOHOMEPHOCTSMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKOW TEPMUHOJIOTUEN
HCHMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMM METOJAMHU HAyYHOrO IIO3HAHUS, HCMOJIb3yEMbIMU B
XUMUU:HAOMIOACHUEM,  ONMUCAaHWEM,  HM3MEpPEHUEM,  OKCIEPUMEHTOM;  yMEHHUE
00pabaTbIBaTh,00bSCHATh PE3YyJIbTAThl TMPOBEJACHHBIX OINBITOB M JI€JaTh BBIBOJIBI;
TOTOBHOCTh U CITIOCOOHOCTH MPUMEHSITh METO/IbI MO3HAHUS TP PEUICHUU TPAKTUYECKUX
3a/ad;

-cpOpMUPOBAHHOCTH ~ yMEHHUS  JlaBaThb  KOJUYECTBEHHBIE  OLICHKU WU
POU3BOIUTHPACYETHI [0 XUMHUECKUM (HOpMyJIaM U YpaBHEHUSM;

- BIIQJICHUE TpaBUJaMH TEXHUKH O€30MAaCHOCTA TMPU  HUCIOJIb30BaHUU
XUMHUYECKUXBEILIECTB;

-c()OPMUPOBAHHOCTh COOCTBEHHOM TMO3UIMU 1O OTHOIICHUIO K XUMHYECKOU
nH(popMaIuu, NoJIy4aeMon 13 pa3HbIX HICTOUHUKOB.



COJIEPKAHWUE YYEBHOM JUCIIUIIJIAHBI
EcrecTBeHHO - HAY4YHBIH PO puJib NPOPecCHOHATBLHOI0 00pa30BaAHNS
BBenenne

Hayunble MeTOABI TIO3HAHHMS BEIIECTB W XUMHYECKHX siBiIeHUW. Pouib
HKCIIEPUMEHTal TEOPUH B XUMHUU. 3HAUYEHHE XUMUU Npu ocBoeHnu npodeccuit CI1O u
cnenuaibHOcTeCIIO  ecrecTBeHHO-HAy4yHOro  mpoduias  IpodecCHOHaTBLHOTO
oOpazoBanusi. OCHOBHbIE TOHATHS U 3aKOHBI XUMHH.

Ilpakmuueckue 3anamusa(l uac)

[Ipaktuueckas padota Nel. Pemenue 3amau.

Camocmossmenvnasn paooma(2u):

1. Hamucatb cooOuienue Ha Temy: «KpyroBoport yriepoja B IpUpOae».

1. Opranuyeckass XuMus
1.1. Ilpeomem opzanuyeckoii xumuu.
Teopus cmpoenus opzanuveckux cOeOUHeHuil

IIpeamer opranmuyeckoit xumuu. [loHATHE 00 OpraHMYECKOM BELIECTBE U
OpraHWYeCKOM XuUMHH. KpaTkui OYepK HMCTOPHM DPa3BUTUSA OPraHUYECKOW XHMUHU.
Buranuzm u erokpymenue. OCOOEHHOCTH CTPOEHUSI OPTraHUYECKUX COEIUHEHUI.
Kpyrosoport yriepoja BIIpUPOLE.

Teopusi crpoeHuss opraHmveckux coeauHenni A. M. DByriaeposa.
[IpeanocbuUIKM CO30aHUATEOPUH CTPOEHUSI. OCHOBHBIE MOJIOKEHHSI TEOPUU CTPOCHHUS A.
M. byTtiepoBa. XMMUYECKOECTPOCHHUE U CBOMCTBA OpraHM4eckux BemiecTB. [lonstue 00
nzomepun. Crnocobbl OTOOpaXKEHUsI CTPOCHHUS MOJIEKYJIbI  ((pOpMyJbl, MOJIEIH).
3naueHue teopuu A. M. bytnepoBa mApa3BUTUS OPraHUYECKON XUMUN U XUMUYECKUX
IIPOTHO30B.

CrpoeHue aToma yriepoja. DJIEKTPOHHOE 00JIako U OpOuTaib, S- U p-OopOUTAIIH.
DNEeKTpOHHBIE U BJEKTPOHHO-rpaduyeckue (GOpMyJbl aToMa yriiepoaa B OCHOBHOM U
BO30YK/I€HHOM COCTOAHMSIX. KOBajeHTHasi XUMHUUYECKas CBS3b U €€ KIacCU(UKALMS 110
criocoOymnepekpbiBaHusiopouTaneit (6- u n-cBsizu). [lonsitue rubpuanzanuu. Paznudnsie
TUNBITHOpUAN3alud U (opMa AaTOMHBIX OpOWTaliel, B3aUMHOE OTTAJIKUBAaHUE
rUOpUIHBIX OpOUTajel U UX PACMoNOKEHHE B IMPOCTPAHCTBE B COOTBETCTBUHM C
MUHUMYMOM DSHEpruu. l'eomeTpuss MOJEKyJa BeUlecTB, OOpa30BaHHBIX aTOMaMH
yTJepoa B pa3iMuHbIX COCTOSTHUSAXTUOPUAN3AIIH.

Kaaccupurkanuss opranudecknx coenumHeHuii. Knaccuduxaius opraHuyeckux
BEIIIECTBB 3aBUCUMOCTH OT CTPOEHHS yriepojHoil nenu. [lonstue (QpyHKIMOHATHHON
rpynnsl. Knaccudukanus opraHn4eckux BEIECTB M0 TUIY (YHKIHMOHATBHON IPYIIIBL.

OCHOBbI HOMEHKJIATYPbl OPraHUYeCKHMX BelleCcTB. TpUBHAJIbHBIE HAa3BaHUS.
PanmonansHass HOMEHKNaTypa Kak npeamecTtBeHHUa HomeHkiarypel [UPAC.
HomenknatypalUPAC: NPUHUUNBI  O0pa3oBaHUsT  Ha3BaHUM, CTapILIMHCTBO
(yHKIMOHANBHBIX Tpynn, W oOO3HaueHue B mpedukcax U cyddurcax Ha3BaHUU
OpraHUYECKUX BEILECTB.

Tunbl XUMHYECKHMX CBsI3eil B OPraHUYeCKUX COCJIMHEHHMAX M CIOCO0bI HX
pa3pbiBa.



Knaccudukanys KOBaJICGHTHBIX CBSI3€H MO 3JIEKTPOOTPHUIATEIFHOCTA CBSI3aHHBIX
aTOMOB,CIIOCOOY TEpeKpbIBaHUsI OpOUTaNei, KPaTHOCTH, MEXaHHU3MY OOpa30BaHUA.
CBs13b NPUPOJBIXUMUYECKOW CBSI3U C TUIOM KPHUCTAJUIMYECKOW PEIIETKH BEUIECTBA U
ero pU3NYeCKUMUCBOMCTBAMH. Pa3ppiB XUMUUECKON CBS3M KaK MpoOIecc, OOpaTHBIN ee
oOpa3zoBaHHi0. ['OMONMTHYECKUH W TIETEPOJUTUUYECKUNA pa3pbiBbl  CBSI3€H, UX
CONOCTAaBJIEHNE C OOMEHHBIM UJOHOPHO-AaKIIENTOPHBIM MEXaHU3MaMH UX 00pa30BaHUS.
[TonsiTue cBOOOHOTO pajivKaia,HyKICOPUIHLHOU U 3IEKTPOPUIBHON YaCTHIIBI.

Knaccupukanus peakunuii B opranmyeckoil xummu. I[lonstne o tumnax u
MexXaHu3Maxpeakiuid B oprannyeckor xumuu. CyOctpaT u peareHT. Knaccudukamms
peakiuii TMOW3MEHEHUI0 B CTPYKType cyOcTpara (MpuUCOeAUMHEHHUE, OTILICIJICHUE,
3aMellleHre, H30MEepHu3alus) W TUIy peareHra (pagukaibHble, HYKJICO(UIbHbIE,
AIEKTPOUIIBHBIE).

Peakuu npucoenunenus (AN, AE), smumunupoBanus (E), 3amemenus (SR, SN,
SE),nu30oMmepu3anuu. Pa3HOBHJIHOCTH peakUWid KaXIOro THIA: TUIPUPOBAHHE H
JNETHJIPUPOBaHUE, TAJIOTEHHUPOBAHWE W JCTAJIOTEHUpPOBAaHUE, TUApaTalus U
JeruipaTanus, THIporajJoreHupoBaHUE U IETUAPOraloreHUpOBAHKE, TOJIMMEPU3ALUSI U
MOJIMKOHICHCALIMS, IEPErPYIIIUPOBKA. OcobenHoctu OKHUCJIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN B OPraHUYECKON XUMUHU.

CoBpeMeHHbIe NpPEACTABJIEHHA O XHMHYECKOM CTPOCHMH OPraHW4YeCKHX
BELLECTB.

OcHOBHBIE HanpaBJICHM pa3BUTHA Teopuu cTtpoeHus A. M. bytieposa. M3omepus
OpraHWYeCKUX BeIEeCcTB M e BuApl. CTpPyKTypHas H30MEpHUsA: MEXKKIAcCoBas,
YTIEPOJHOTOCKENETa, TMOJO0KEHUS KpPaTHOM CBSI3W M (DYHKIIMOHAJIBHOW TPYMIIHL.
[IpocTpaHCTBEHHASIM30MEPHSL: reoMeTpudecKas 17| ONTHYECKAs. [TonsiTne
ACUMMETPUYECKOTO IEHTpa. bHOJOrM4ecKkoe 3HAYEHUE ONTUYECKOM HW30MEpHUH.
B3auMHOE BIMSHME aTOMOB B MOJIEKYJIaXOPraHWMYECKUX BEUIECTB. OJIEKTPOHHBIE
3¢ (eKxThl aTOMOB M aTOMHBIX TPYII B OPraHUYECKUX MoOJIeKylax. WMHAYKIMOHHBIN
3¢ (}exT, MONOKUTENbHBIA U OTPULIATEIbHBIN, €roocoO0eHHOCTH. Me3oMepHbIid 3PheKT
(@ dexT conpsikeHus ), ero 0COOEHHOCTH.

Jlemoncmpayuu

Komnnekuun opraHnyeckux BELIECTB (B TOM YHUCIE JIEKAPCTBEHHBIX MPENaparTos,
Kpacutesnei), mMarepuanoB (MPUPOJHBIX M CHUHTETUYECKHX KaydyKOB, IUIACTMAcC W
BOJIOKOH )Y U3JIETTUH U3 HUX (HUTEH, TKAHEH, OTIACIIOYHBIX MAaTEPUAJIOB).

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

Jlabopamopnutii_onvim

N3roroBnenne Mojaene MOJEKYJ —IPEACTABUTEICH PA3JIUYHbIX KJIACCOB
OPTraHUYECKUXCOCNHEHUN.

Ilpakmuueckue 3anamus.
[TpakTudeckas padora Ne 2. CriocoObl 00HApYKEHHE YIepo/ia U BOJIOPO/ia B
OpraHU4eCKOM COETMHEHUHU.
[Ipaktuueckas padora Ne 3. CocTaBiieHre CTPYKTYPHBIX (POPMYIT OPraHUYECKUX
BEILECTB.

Camocmoamenvhnasa paboma(5u):

2. Hammcartp coobmienne Ha Temy: « KpyroBopot yriepojia B Ipupoiey.



[ToaroToBUTHL COOOIIEHNE O )KU3HU U HAYy4HOU AesTenbHOCTH A.M. ByTiepona.
CocTaBuUTh OMOPHBIA KOHCHEKT MO TeME «3HAUYEHUE YUYEHUS] O XUMUYECKOM
CTPOEHUH OPTaHUYECKHX BELIECTBY.

5. IlucemenHo otTBeTuTh Ha Bompoc «KakoBbl MNPUYMHBI MHOTO0Opa3us
OpPTraHUYECKUX COCTUHCHUU?».

B w

1.2. Ilpeoenvnvie y2n1e6000poosl

I'omoaornueckui psaa AJIKAHOB. Ilonsarue 00 YIJIEBOJAOPOIAX.
Oco0eHHOCTUCTPOEHUSANIPEAEIBHBIX YIVIEBOAOPOAOB. AJIKaHbl Kak IpPEACTaBUTEIH
IIPENEIBHBIX YIIIEBOJOPOIOB.

ONEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbI METaHa M JIPYTUX
ankaHoB. ['omosormyeckuil psag u  u3oMmepus mnapapuHoB. HopmanbHoe u
Pa3BETBICHHOE CTPOCHHUEYIVIEPONHOM Ienu. HOMeHKnarypa ajnkaHOB M aJKUIIbHBIX
3amecturesieid. DU3n4ecKrecBONCTBAAIKAHOB. AJIKaHbI B IPUPO/IE.

XuMHYecCKHe CBOMCTBA aJIKaHOB. Peakunu SR-Tuna: rajioreHupoBanue (paboThl

H. H. CemenoBa), nutpoBanue 10 KoHoBanoBy. MexaHusM peakuuu
XJIODUPOBAaHUS aJIKaHOB. Peakuuu JeruapupoBaHUsi, TOPEHUS, KaTaJUTHYECKOTO
OKHUCJIEHHUSI alkaHoOB. KpeKuHIr ajakaHoB, pa3jiMyHble BUIbl KPEKHHIa, MPUMEHEHUE B
IIPOMBINUICHHOCTH. [IMpOIn3n KOHBEpCHs METAaHA, N30MEPHU3ALINS AKAHOB.

IIpumeHeHnne u cnocodbl MoTyYeHUus: aaKaHoB. O0J1acTH IPUMEHEHUS AJIKAHOB.
[IpoMbllIIeHHBIE  CHOCOOBI  IMOJIyYEHHUsI aJKaHOB: IOJYyYEHUE U3  MPUPOJHBIX
VCTOYHUKOB,KPEKUHT MapauHOB, MMOJyYEHUE CUHTETUYECKOTO OEH3MHA, ra3uuKanus
yIis, TUAPUPOBaHUE ankaHOB. JIabopaTopHble CIIOCOOBI MOJSyYEHHUsl AJKAaHOB: CHHTE3
Bropuia, nekap6okcuiinpoBaHue, THIPOIN3 KapOuaa alllOMUHUS.

Huxknoankanel. ['OMOJOrMYECKH ps W HOMEHKJIATypa LMKIOAIKAHOB, HX
obmaspopmyna. Ilonstue o HampsokeHMM 1uKkiIa. M3oMepus LHKIOAJKAHOB:
MEXKJIaCCOBasL,yIJIEPOJITHOTO CKejeTa, reomerpuyeckasd. llomydyenwe u ¢uznueckue
CBOMCTBA LIMKJIOATKaHOB. XUMHUUYECKHE CBOMCTBA LUKIOANKaHOB. Crieni(uka CBOWCTB
LHKJIOAIKAHOB C MajbIM pa3MEPOM LMKIJIA. Peaknuy NpuCOEIVHEHUS U PATUKAIBHOIO
3aMElIEHUs.

Jlemoncmpayuu

Mopgenu MoJieKyad MeTaHa, JPYTrUX ajKaHOB, pa3JIMYHBIX KOH(popmaiui
LMKJIOT€KCaHa.

[InaBnenune napaduHa W €ro OTHOIIEHHWE K BOAE (PacTBOPUMOCTb, IUIOTHOCTH,
CMa4MBaHUE).

['openue MeraHa, npomaH-OyTaHOBOW cMmecH, MapaduHa B YCIOBHUSX H30BITKA U
HEJI0CTAaTKa KUCI0pOaa.

B3pbIB cMecH MeTaHa ¢ BO3LYXOM U XJIOPOM.

Jlabopamopnuie onvimul

N3roroBiieHre Moeneld MOJIEKYJI aJJKaHOB U TAJIOT€HAIKAHOB.

O3HakOMJIGHME CO  CBOMCTBaMHM  TBEPIAbIX  Napa@UHOB:  IJIABJICHUEM,
PacTBOPUMOCTBIOB BOJIE U OPTraHUYECKUX PACTBOPHUTENSIX, XUMHUUYECKON MHEPTHOCTHIO
(oTCyTCTBHMEM B3aMMOJEHCTBUS C OPOMHOM BOJIOM, pacTBOpaMU MEpMaHraHaTa Kajws,
TUAPOKCU]IA HATPUSI HICEPHOM KUCTIOTHI).

Ilpakmuueckoe 3anamue



[Tpaktuueckass pabora Ne 4.IlomydeHune mMeTaHa W W3Y4YEHHE €TO0 CBOWCTB: TOPEHUS,
OTHOIIIEHHUSI K OpOMHOI BOJIE HPACTBOPY MEpPMaHraHaTa KaJlusl.

[Ipaktnueckass pabora Ne 5. HsroroBienwe wozeneidl MOJIEKYJ alKaHOB H
raJIOreHaJIKaHOB

[Tpaktuueckass pabora Ne6 Ilomydenwe MeTaHa W W3y4YEHHE €TO CBOWCTB: TOPEHUS,
OTHOIIIEHHUSI K OpPOMHOM BOJIEe U pacTBOPY NEPMAaHraHaTa KaJlusl.

[Ipaktuueckas padora Ne/. CocrtaBieHue (popMy1 aIKaHOB U IUKJIOATKAHOB
CamocrosiTtesibHasi padora (4 yac)

[TucbMeHHO OTBETUTH Ha Bompoc: KakoBo MpoMbIIIJIEHHOE 3HAY€HHE METaHa?

PaboTa ¢ neKIMOHHBIM MaTepUaIOM

Cocrapnenue npe3eHTanun

1.3. Smunenoevie u ouenoswvle y21e6000poovl

I'omoJiornyeckuii psig ajaKeHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIBIATHIIEHA M aJKEHOB. ['omMosiornmueckuil psa u oOmias (Qopmysia ajkeHOB.
N3omepuss STUIEHOBBIX YIVIEBOJOPOJOB: MEXKKIACCOBAs, YIVIEPOJHOIO CKEJETa,
MOJIOKEHUSI  KpaTHOM  cBsa3M,reomerpuueckas. OcCoOOEHHOCTM  HOMEHKJIATYPhI
ATUJIEHOBBIX YIVIEBOJAOPOAOB, HA3BAHUABAKHENIINX paguKanoB. PU3nYeCKre CBOMCTBA
AJIKEHOB.

XUMHYECKHE CBOICTBA AQJKeHOB. OIEKTPOMUIBHBIN XapakTep peakluid,
CKJIOHHOCTBK pEaKLMsIM IPUCOCAUHEHMS, OKHUCIEeHUs, nonuMmepusauuu. [Ipasuiio
MapKkoBHUKOBa €ro JJIGKTPOHHOE OOOCHOBaHWE. Peakuuu rajoreHupoBaHUS,
TUAPOrajJOreHUPOBAHUS, TUApATAINK,  TuapupoBaHus. Mexanusm  AE-peakuwil.
[TonsaTue o peakuusx mnoauMmepuszanuu. ['opeHne ankeHOB. Peakuuu OKHCIEHUSA B
MATKMX M JKECTKUX YCIoBUsiX. PeakuusiBarmepa m ee 3HaueHue IJsi OOHaApyKEHUS
HENPEACIbHBIX YTIIEBOJAOPOIOB, IMOJYYEHUITIIMKOIICH.

IIpumeHenne u cmocoObI MOJYyYeHHUs] AJKeHOB. lIcmosib30BaHHE BBICOKOU
PEaKIIMOHHONCIIOCOOHOCTHAIKEHOB B XMMHMUYECKOW MPOMBILUIEHHOCTU. [IpumeneHue
TWJIEHa W mnponwieHa. [IpoMblluieHHbIE CMOCOObI MOJMY4YEHUs alkeHOB. Peaknuu
JETUIPUPOBAHMS UKPEKUHTaaIKeHOB. JIabopaTopHbie crtocOObI MOMYyUYEHHS ATKEHOB.

Aakanuensnl. IloHsatne u kiaccuduKkanus JUEHOBBIX YTJIEBOJOPOJIOB MO
B3aMMHOMY PACIIOJIOKEHUIO KPAaTHBIX CBsI3el B MoJsieKysie. OCOOEHHOCTH 3JIEKTPOHHOTO
U IPOCTPAHCTBEHHOTO CTPOCHHS CONPSIKEHHBIX IUEHOB. IIOHATHE O T-3JIEKTPOHHOU
cucreme. HoMeHKIaTypaJueHOBbIX YrieBoJopoaoB. (OCOOEHHOCTH XUMHUYECKHX
CBOWCTB COIIPSDKEHHBIX JMEHOB KaKCJIEACTBUE UX AJIEKTPOHHOTO CTpoeHus. Peakuuu
1,4-npucoenuaenus. llomumepu3anusaueHoB. CrocoObl  MOJYyYEHUS JTUCHOBBIX
yrieBogopoaoB: padotsl C. B. JlebeneBa, neruapupoBaHue ajaKaHOB.

OcCHOBHBbIC TMOHATHA XHMHH BBICOKOMOJICKYJSIPHBIX COeIUHeHUH (Ha
npuMepe MNPOAYKTOB  MOJUMEPHU3ALUM  AJKEHOB, AJKAJAUEHOB W  HX
rajoreHNnpou3BoOAHbIX). MOHOMEpP,IOJIUMEDP, pPEaKUMs MOJUMEpPU3ALUN, CTENEHb
MOJIUMEPU3AIMHA, CTPYKTYPHOE 3BEHO. THINBINOJMMEPHBIX LENEH: JIMHEWHBIE,
pa3BeTBIICHHbIE, cluThie. lloHsATHE O cTepeoperyisipHbIXx nosmuMmepax. l[lommumepsr
TEpPMOIJIACTUYHBIE M  TepMOpeakTuBHbIe. [IpencraBieHue  omiactmaccax H
anactomepax. [loaMATUIEH BBICOKOTO UM HHU3KOTO JaBJEHHUS, €ro CBOWCTBau
npuMmenenue. Karamuszatopel Llurnepa—Harra. IlonmunponuneH, €ro npuMeEHEHHE



ucBoiicTBa. ["anoreHconmep:kamme moauMepsl: TedIOH, MOMMBUHUIXIOpUA. Kaydyku
HaTypalbHbIi W cuHTeTH4Yeckue. ComonuMepsl (OyTaAMEHCTHUPOIBHBIA KaydyK).
Bynkanuzamus kaydyka, pe3uHa u 500HHT.

Jemoncmpayuu

Mogenu MOJIEKYJl CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX H30MEPOB AaJIKEHOB U
aJIKaJIuCHOB.

Komnexuus «Kaydyk u pe3uHay.

HenonuMepuzanus kayuyka. CryiieHue MIEYHOIO COKa KaydyyKOHOCOB (MoJiouas,
0JTyBaHYHMKOB, (puKyca).

Jlabopamopnuie onvimut

OO6HapyxeHue HenpeIeIbHbIX COSAMHEHU B KEPOCUHE, CKUITUAApE.

O3HakomiieHHE ¢ 00pa3iiaMu MOJUATHIICHA U MTOJUIPOIUIICHA.

Pacnio3naBanue o0Opa3iioB ajJKaHOB U aJIKEHOB.

IpakTnueckue 3aHATHUSA
[Ipaktuyeckass pabora Ne8. CocraBieHue CTPYKTYpHBIX GOPMYJ H30MEpPOB U
TOMOJIOTOB QJIKEHOB.
[Ipaktrueckas padora Ne9. CocTaBieHre MOJEIN MOJIEKYJ AJIKEHOB U aJIKaIUEHOB.
CamocrosiTesibHas padora (3uaca): Hanucanue cooOlieHuit Ha TEMBI:
[IpeacraBienue o miacTMaccax u 31acToMepax.
TednoH, TOTUBUHUIXIIOPHUI.
Kayuyku HaTypanbHbI 1 CHHTETUYECKHUE.

1.4. Auemunenoevie y2neeo000poosl

I'omonoruveckuii psigy aJKMHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
aleTWICHaW JPYTuX ajlKWHOB. ['oMosiorumueckuil psan u obmas (opmysia aJlKHHOB.
HoMenknaTypaalleTuiIeHOBbIX YIJIEBOAOPOAOB. M30Meprs MEXKIAacCOBasl, yTIEPOIHOTO
CKEJIETA, IMOJI0)KEHUS KPATHOU CBSI3H.

XuMHYeCKHe CBOMCTBA M NpPHUMEHeHHe AJKMHOB. OCOOEHHOCTH peakuui
MIPUCOEIUHEHHUSIO TPOUHOU yriepoa-yriepoaHon cBsasu. Peakuuns Kyueposa. [IpaBumno
MapKkOBHUKOBAIIpUMEHUTENBHO K anetwieHaM. [loaBMKHOCTH aToMa BOAOpPOJA
(KUCIIOTHBIE  CBOMCTBAaalKWMHOB). OKHUCIEHUE aJIKWHOB. Peakius 3eJIUHCKOTO.
[IpuMeHeHre aleTuIeHOBBIXYTIeBOA0PO10B. [lonnBrHMIALIETAT.

IMonydyenne ankunoB. [lonyueHue aneruieHa MUPOIU30M METaHA U KapOUIHBIM
METO/IOM.

Hemoncmpauuu

Mogenu MoJIeKyJIbl alleTUIIEHA U IPYTUX aJIKUHOB.

[Tonyuyenue aneruneHa U3 KapOuja Kalblids, O3HAKOMJICHHE C (PU3NYECKUMH U
XUMHUYECKUMH CBOWCTBAMM alleTUJIEHA: PAacTBOPUMOCTBIO B BOJE, TOPEHHUEM,
B3aMMOJICUCTBHE ¢ OPOMHOM BOJIOHM, paCTBOPOM IMepMaHTaHaTa Kanus, coiasimu menu (1)
u cepedpa.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO

IIpakTnyeckune 3aHATHS

[Ipaktuueckas padora Ne 10. M3rotoBnenne Mojeneit MoJaeKyl allKMHOB, UX U30MEPOB.
[TpakTudeckas padora Ne 11. CocTaBieHrne MEXKIACCOBBIX H30MEPOB ISl AIKAIUCHOB.



CamocrositesibHasi padora (2uaca): HanucaTe ONOpHBIA KOHCHEKT Ha TEMY:
[IpuMeHeHre aleTUIEHOBBIX YIJIE€BOI0POI0B.

1.5. Apomamuueckue y21e6000poout

I'omonornvyeckuii psig apeHoB. beH301 Kak IpeacTaBUTENb apeHOB. PasButuhe
MpEACTaBICHUN 0 cTpoeHun OeH3ona. CoBpeMEeHHbIE MPEACTaBICHUS 00 JIEKTPOHHOM
U MPOCTPAHCTBEHHOM CTpoeHuu Oenzosia. OOpa3oBaHHE apOMATUYECKOW T-CHCTEMBI.
['omonorn OeH30ma, WX HOMEHKJIATypa, oOmas ¢opmyna. Homenknarypa s
JM3aMEILIEHHbIX TPOM3BOAHBIX O€H305a: opmo-, Mema-, Nnapa-pacroIoKeHue
3amectutenen. GU3nuecKkruecBONCTBAAPEHOB.

XumMuyeckue CBOIICTBA ApPEeHOB. [Tpumepsl peakuu
ANEKTPOPHUIBLHOTO3aMEIICHUS . TAJIOTEHUPOBAHUSI,  QIKWIMPOBaHUS  (KaTaau3aTopbl
Opunens—Kpadrca), HutrpoBanus,cyibPupoBanus. Peakuuu ruapupoBaHUs U
MIPUCOEIMHEHUS XJIopa K OeH30iy. OCOOEHHOCTH XMMHUYECKHX CBOMCTB T'OMOJIOTOB
OeH3ona. B3auMHOe BIIMSHHE aTOMOB Ha MPUMEPErOMOJIOrOBApeHOB. OpHEHTalHs B
peakuusx anexTpoduibHoro 3amemienus. Opuentantsll u 11 poga.

IlpumeHenne U mojiydyeHue apeHoB. [IpHponHbIE MCTOYHHUKU ApPOMATUYECKHX
YIJIEBOJOPOAOB. ApoMaTH3alvs ajJKaHOB U HUKIIOAIKAaHOB. AJIKWIMpPOBaHKE OEH30a.

Jemoncmpayuu

lapocTepkHeBble U 00BEMHBIE MOJIETH MOJIEKYJ OEH30J1a U €r0 TOMOJIOTOB.

Pa3nenenuie cMecu 6€H30—B0/Aa C TOMOIIBIO IEUTENLHON BOPOHKH.

PactBopstomas  cnocoOHOCT,  O€H30Ja  (IKCTpakUUsi  OpPraHUYECKUX U
HEOpPraHMYECKUXBEIIECTB OEH30JI0M W3 BOAHOIO pacTBOpa Hoja, KpacuTenew;
pacTBOpeHHE B O€H30JIe BEILECTB, TPYJHOPACTBOPUMBIX B BoOJie (cepbl, OEH30MHOI
KHUCJIOTHI).

I'openune 6en3omna.

OtHouienue 6eH30J1a K OpOMHOM BOJIe, pacCTBOPY MepMaHTaHaTa KaJlusl.

[Tonyuenue HUTpOOEH301A.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO

IIpakTHUyeckue 3aHATHS

[Tpaktiueckas padora Nel2. CocraBieHHE MIAPOCTEPIKHEBBIX U OOBEMHBIX MOENEH
MOJIEKYJI O€H3051a U €r0 TOMOJIOTOB

[Ipaktuueckas pabora Nel3. CocraBieHHEe CTPYKTYPHBIX (QOpPMYJT H30MEpPOB U
TOMOJIOTOB apPEHOB.

CamocrositesibHasi padora (2 yaca) — pabora ¢ MarepuaioM Y4YeOHHKaA, JICKIUH,
MOJATOTOBKA COOOIIECHUH U TPE3CHTAIUH.

1.6. Ilpupoousvie ucmounuku y2ieeo00pooos
Hed1h. Haxoxnenune B mpupojge, coctaB u (usmyeckue cBoiicTBa HeDTH.
TomnmuBHO-3HEpreTHUecKkoe 3HaueHue Hedtu. IlpombinieHHas nepepaboTka HEdTH.
Pextudukaims HePTH, OCHOBHBbIE (pPAKIUU €€ pa3fesieHHusl, UX HCIOJIb30BaHUE.
Bropuunas nepepabotka HedrenpoaykToB. PekTrdukanms MazyTa nNpu yMEHbILIEHHOM
naBineHuu. KpekuHr HepTenpoaykToB. PasznmuuHble BHIBI KpEeKUHTa, pabOThI
B.I'.Illyxosa. N3omepuzanus AJIKaHOB. AJIKUIMpOBaHUE HEIPEIEIIbHBIX



yraeBoaopoaoB. Pudopmunr nedrenpoaykroB. KauecTBo aBTOMOOHIBHOTO TOILIUBA.
OKTaHOBOE YHCIIO.

Ilpupoanbiii 1 MONYTHbIA He(TsIHOH ra3npl. CpaBHEHHE COCTaBa MPUPOJAHOTO U
MOIMYTHOI'O ra30B, UX MPAKTHYECKOE UCII0Ib30BaHNUE.

Kamennblii yroab. OCHOBHbIE HaIlpaBJiI€HHUS HMCIOJb30BaHUS KaMEHHOIO YTJISA.
KokcoBaHue KaMEHHOro YyIUISI, BaXKHEMIIHE TMPOAYKTBI 3TOr0 mpoLecca: KOKC,
KaMEHHOYTOJIbHAsl CMOJIa, HajACMOJIbHAas Boja. CoenuHEeHus, BBIICISAEMBIE U3
KaMEHHOYTOJIbHOU cMOJIbl. [IpoyKTHl, OJydaeMble U3 HaJICMOJIBHOW BOJIBI.

DKOJIOTUYECKHE acCHeKThl 00bIuM, MEepepabOTKM M HCHOJIb30BAaHUS TOPHOUUX
HUCKOITAEMBIX.

JdeMoHCcTpanuu

Komnexnus «lIpupoaHbie HCTOYHUKHU YTIIEBOLOPOIOBY.

CpaBHeHHE NPoLIECCOB TOPEHUs HE()TU U IPUPOJHOTO rasa.

OO6pa3zoBanue HEDTAHOMN TJICHKH HA TTIOBEPXHOCTH BOJIBI.

Karanutnuecknii KpeKuHT napaduna (Miam KepocHHa).

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO

IIpakTH4Yeckue 3aHATUS

[Ipaktruueckas padora Nel4. CpaBHeHHE cocTaBa MPUPOIHOTO U MOy THOTO Ta30B, UX
MPAKTUYECKOE UCITOJIb30BAHUE.

[TpakTnueckas padota NelS. BeisiBIeHHE 9KOIOTMUECKUX acleKTOB JOOBIUH,
nepepadboTKU U UCTIOIb30BAaHUS TOPIOUNX UCKOTIAEMBbIX.

CamocTosiTeJibHasi padoTa (2 waca) - Hanucanue cooOienuit Ha TeMbl:« TOMIUBHO -
sHepreTrueckoe 3HaueHue Hedtu». «lIpupoanblii W monmyTHbIT He(TAHON Tra3bly»
«BpIABIIEHHE SKOJIOIMYECKHX acCIeKTOB J00bIuM, INEepepadOTKHM U HCIHOJIb30BaHUs
TOPIOYMX UCKOIIAEMBIX)»

1.7. I'mapoxkcuibHbIE COeTUHEHUS

Crpoenue m kiaaccupukanusa cnuproB. Kinaccupukanus cnupTroB Mo THITY
YIJIEBOJIOPOJAHOTO PaJIUKalia, YACIY THAPOKCWIBHBIX TPYNN W TUIy aTOMa YTrJiepoja,
CBSI3aHHOT'O C TUAPOKCHJIBHOW TPYNIION. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIBLHON Tpynmnbl. BiausHue CTpOCHHS CIHUPTOB Ha WX (PU3MUECKUE CBOMCTBA.
MexmonekyJisspHass ~ BOJOpPOAHAs  CBA3b. [ OMOJOTMYECKMH  PSAI  MPEICTIbHBIX
OJIHOATOMHBIX CIUPTOB. 30Mepus 1 HOMEHKIIATypa ajJKaHOJIOB, UX o011as ¢hopmyra.

XuMHYecKHe CBOMCTBA aJIKaHOJIOB. PeakimoHHas CIOCOOHOCTH IPEACIbHBIX
OJIHOATOMHBIX CNHUPTOB. CpaBHEHUE KHUCIOTHO-OCHOBHBIX CBOMCTB OpPraHMYECKUX U
HEOPraHUYEeCKUXCOEeAUHEHN, coaepxkammx OH-rpynmy: KuCIOT, OCHOBaHHIA,
aM(pOTEPHBIX COETUHEHUHN (BOJBI, CIUPTOB). Peakiuu, moaTBepKAaroIife KUCIOTHBIC
CBOMCTBA ciupTOB. Peaknuu 3aMenienus ruIpOKCUIBHON IpymIibl. MexXMoeKysspHas
JeTUIpaTaIusl CIUpPTOB, yCJIOBUS 00pa3oBaHUsi MPOCThIX 3(hupoB. CroxkHbie 3PUpPHI
HEOPraHMYECKUX W OPTraHUYECKUX KHUCIOT, peakuuu stepudukanuu. OKHUCICHUE U
OKHCJIMTEIIBHOE JIETUIPUPOBAHNE CIIUPTOB.

CnocoOb1 moJsiydyeHMsi CHOMPTOB. [WMIponu3 rajoreHalkaHoB. ['uuaparanus
AJIKCHOB, YCJIOBHUS €€ MPpOoBeieHHs. BoccTaHOBIIEHNE KapOOHUIBHBIX COSTUHECHMUIA.

OTtaeqbHble NPEACTABUTENM AJKAHOJIO0B. MeTaHon, €ro IpPOMBIIUICHHOE
MOJYy4YEHNE U MPUMEHEHUE B MPOMBIIUICHHOCTUA. bHoJiornyeckoe IeMCcTBUE METAHOJA.



Crennuyeckue crnocoObl MOTyYeHHsI SITHIOBOTO cupTa. OU3n0I0ruueckoe aeicTBre
ATaHOJA.

MHoroaromMubie cnupThl. M30Meprss 1 HOMEHKIATYypa NPEACTABUTENEH IBYX- U
TPEXATOMHBIX CIUPTOB. OCOOEHHOCTH XMMUYECKUX CBOMCTB MHOIOATOMHBIX CIIMPTOB,
UX KauyeCTBEHHOE oOHapykeHue. OTAeNnbHbIE MPEACTABUTENH: ASTUJICHIIUKONb,
TIIMIEPHH, CIOCOOBI MX MOyYeHUsl, TPAKTUYECKOE TPUMEHEHHE.

®deHos1. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CcTpoeHue ¢eHona. B3ammuoe
BJIMSIHUE APOMATHYECKOTO KOJbLA U THAPOKCHIBHOW IPYIIbl. XUMHYECKAE CBOWCTBA
deHona kak (QYHKIUS €ro XUMHUYECKOro crpoeHusi. bpomupoBanue ¢denona
(kauecTBEeHHas peakiusl), HUTpoBaHWE (TTUKPUHOBAs KHUCJIOTA, €€ CBOWCTBA U
npuMmeHeHue). OOpa3oBaHUe OKpalleHHBIX KOMIUIeKcoB ¢ MoHOM Fe3+. Ilpumenenue
¢denomna. [Tonyuyenue ¢eHona B NPOMBIIIIIEHHOCTH.

JdeMoHCcTpanuu

Mosenu MOIEKyJ CIUPTOB U (PEHOJIOB.

PacTBOpUMOCTH B BOJ/I€ aJIKAHOJIOB, 3TUJICHTJIMKOJISA, TJIMLEpUHA, (eHoIa.

JlabopaTopHbIe ONbITHI

Pextudukarnus cMecu 3TaHON — BOJIA.

OOGHapyxeHue Bo/bl B a3€0TPOITHON CMECH BOJABI U ATHIIOBOTO CIIUPTA.
IIpakTHUyeckue 3aHATHS
[Ipaktuueckas pabora Nel6. [Ipumenenue cniupToB.

[Ipaktruueckas pabora Nel7. Pemenue 3a1ay mo u3oMepuu U CBONCTBAM CIIUPTOB.
[Ipaktuueckas pabora Nel8. CocraBiieHre Mozelel MOJIEKYJI CIIUPTOB U (PEHOJIOB.
CamocTosiTeIbHast padoTa (4 yaca)

[IpopaboTka KOHCIEKTOB, paboTa ¢ yueOHO! JIUTEpaTypPOH.

CocraBnenue mnpe3eHTauuu Ha TeMmy: [locnencTBusi ymoTpeOsieHUs aJIKOTOJBHOU
MPOAYKIUU.

1.8. Aubaernabl 1 KETOHbI

I'omosnoruyeckue psiabl AJbJAErdA0B M KeTOHOB. [loHsTHE O KapOOHUIBHBIX
COCMHEHUSX. OJIGKTPOHHOE CTpOEHHUE KapOOHWIbHOW rpynmnel. HWM3omepus u
HOMEHKJIATypa ajbJeruJ0B U KETOHOB. @DHU3MYECKHE CBOMCTBA KapOOHUIBHBIX
COCIMHCHUU.

XuMHYeCKHe CBOMCTBA ajbJAerujJioB M KeTOHOB. PecakiumoHHas CroCOOHOCTH
KapOOHUJIbHBIX COSAMHEHUN. Peakiiuu OKUCIICHUS allbJIeTHI0B, KAaUeCTBEHHBIC PEaKIun
Ha aJIbJICTUIHY IO CPYIILY. Peakunmn MTOJIMKOHICHCAIUH obOpa3zoBaHue
dhenomohopMaIbACTHIHBIX CMOJ.

Ilpumenenne ¥ moJydyeHHe KapOOHWIbHBIX coeanHeHuil. IIpumeHeHue
aJIBJACTUIOB U KETOHOB B OBITY M NMPOMBIIIUICHHOCTH. AJIBJICTHUIBI U KETOHBI B TIPUPOJIC
(@¢upnbie Macna, dhepomonsl). [lomydenne kapOOHUIBHBIX COCTMHEHHN OKHCICHHEM
CIIUPTOB, THApPATAllMEN  QJIKUHOB, OKHUCJICHUEM  YIJIeBOAOpoAOB. OTreibHbIE
MPEJICTABUTENIN aJIbJIETUIOB U KETOHOB, CHEHU(UUECKUE CIOCOObI MX TOJIYUYCHUS U
CBOKMCTBA.

JdeMoHcTpanuu

[ITapocTrepxHEeBbIE U 0OBEMHBIE MOJACIIH MOJIEKYJT aJIbJETHI0B U KETOHOB.



[TonyyeHue YKCYCHOIO ajbAEruja, OKHCICHHE 3TaHOJIa XPOMOBOM CMECHIO.
KauecTBeHHbIE peaklMy Ha albJACTUIHYIO TPYIILY.

JlabopaTopHble ONBITHI

OkucneHue 3TaHoza B 3TaHAIb PACKAICHHOW MEAHOW MPOBOJIOKOM.

[Tomydenue dpeHonoPpopManbIeruIHOTO MOTUMEpPA.

Pacnio3naBanue pacTBopa aneToHa u GopMainHa.

IIpakTn4eckune 3aHATHS

[Ipaktuueckas padora Nel9 M3yueHue BOCCTAHOBUTEIbHBIX CBOWCTB aJbJCTUIOB:
peakims «cepeOpsHOro 3epkaiia», BoccTaHoBleHue ruapokcuaa meau (10).

[Ipaktuueckas padota Ne20 B3zaumopeiictBue popmanbaeruia ¢ ruipocyibGurom
HaTpHUSL.
CamocrosiTtesibHast padora (3 yaca)
[IpopaboTka KOHCIIEKTOB, paboTa ¢ yueOHOU TUTEpaTypoOi.
CocraBneHnue npe3eHTauuu Ha Temy: lIpuMeHeHue anbIeruaoB U KETOHOB B OBITY U
MPOMBIIUIEHHOCTH.

1.9. Kap6onoeuvie kuciomot u ux npouzeooHvle

I'omoJiornyeckuii psii npeaebHbIX OJHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.
[lonsiTue o0 KapOOHOBBIX KHCIOTaX M WX Kilaccu(UKanus. OIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KApOOKCUIILHOM Tpymnmbl. ['OMONOrHYecKud  psf
MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypa U HU30MEpHs.
MexMOIeKyJIIpHbIE BOJIOPOJHBIE CBSI3M KapOOKCWJIBHBIX TPYMN, WX BIUSHUE Ha
(du3nUecKue CBONCTBA KAPOOHOBBIX KUCIIOT.

XuMHYeCKHe CBOICTBA KAapOOHOBBIX KHCJOT. Peakuuu, WIUIIOCTPUPYIONINE
KHCJIOTHBIE CBOWCTBA M HMX CPAaBHEHUE CO CBOMCTBAMH HEOPraHUYECKUX KHUCIOT.
OOpazoBanue (QPYHKIIMOHAIBHBIX MPOU3BOJAHBIX KAapOOHOBBIX KHUCIOT. Peakuuu
sTepuduKavi. AHTUAPUJIBI KAPOOHOBBIX KUCJIOT, UX MOJTYYEHUE U PUMEHEHHE.

Cnoco0bl nmostydyeHusi KapOOHOBBIX KHMCJI0T. OTIEIbHBIE MPEACTABUTEIN M HX
3HaueHue. OOmpe crnocoObl MOJyYEHHs: OKHCICHHE aJIKaHOB, aJKEHOB, MEPBUYHBIX
CIOUPTOB, albJETUAOB. BaxHeillllne npencTaBUTENM KAapOOHOBBIX KHCIOT, HUX
OMOJOrUYecKast pojb, cenuUUecKre CrocoObl MOMYyYEHHUs], CBOMCTBA U MPUMEHEHUE
MYpPaBbUHOM, YKCYCHOM, NaIbBMUTHUHOBOW U CTEAPUHOBOM; aKPUJIOBOM U METAKPUIIOBOM;
OJICMHOBOM, JINHOJICBOH 1 JINHOJICHOBOI; IIIaBEJIEBOM; OCH30MHOM KHCIIOT.

Caoxnblie 3¢upbl. CTpoeHHE U HOMEHKIIATypa CIOXKHBIX 3(PUPOB, MEKKIACCOBAs
u30Mepusi ¢ KapOOHOBBIMU KHCIOTaMU. CrocoObl TOJYYEHHS CIOXHBIX 3(UPOB.
OOpatumocTh peakuuu dSTepuPUKAUK W (PaKTOPhl, BIUSAIONIME HA CMEIICHUE
paBHOBecus. OOpazoBaHue ciokHBIX moiauddupos. [lommdtunentepedranar. JlaBcan
KaK MPEJICTABUTEIb CUHTETUYECKUX BOJIOKOH. XMMUYECKHE CBOWCTBA U MPUMEHEHUE
CJIOKHBIX 3(DUPOB.

Kupbl. Kupel kak crnoxsHbsle 3¢upbl raunepuHa. KapOoHOBBIE KHUCIOTHI,
BXOJSIIME B COCTAaB >KUPOB. 3aBUCUMOCTh KOHCHUCTEHLMU >KUPOB OT HMX COCTaBa.
XUMHUYECKHE CBOMCTBA KUPOB: TUAPOJIN3, OMBUICHUE, TUAPUPOBaHUE. brosornueckas
POJIb KUPOB, UX UCIOJIB30BAHUE B OBITY U MPOMBILIIEHHOCTH.

Conmu  kapOoHOBBIX  KHCJIHOT. Mpbma. CnocoObl  TMONy4YeHHS  COJIei:
B3aUMOJICCTBHME KapOOHOBBIX KHUCIOT C€ METallaMHd, OCHOBHBIMU OKCHJAMH,



OCHOBaHUSIMU, COJISIMU; IIETIOYHOM TUAPOIIN3 CIOKHBIX 3(PpUpoB. XUMHUUYECKUE CBOMCTBA
coJieil KapOOHOBBIX KHCIIOT: THAPOJIU3, PEaKIMH MOHHOTO oOMeHa. Mpuia, CyIIHOCTb
Moromero aevcrBuss. OTHOLIEHUE MbLIAa K KeCTKOW Bojae. CHHTETHYECKHE MOIOLIUE
cpeactBa — CMC (aeTepreHnTsl), UX NPEeUMYIIEeCTBA U HEJIOCTATKH.

JdemoHcTpauumn

3HAaKOMCTBO C (PU3UYECKIMH CBOMCTBAMHU BaXKHEUIITUX KAPOOHOBBIX KUCIOT.

Bosronka 0eH30MHON KUCTOTHI.

OTHoIIEHHE Pa3TUYHBIX KapOOHOBBIX KMCJIOT K BOJIE.

CpaBHeHrne pH BOAHBIX pPacTBOPOB YKCYCHOM M COJITHOM KHCJIOT OJWHAKOBOM
MOJISIPHOCTH.

[ToyyeHue NpUsITHO MAXHYIIETO CI0KHOTO Adupa.

OTHOLIEHHE CIMBOYHOrO, MOJCOJHEYHOTO0, MAIIMHHOTO MAcCel M MaprapuHa K
OpOMHOI1 BOJIe M PacCTBOpY MEepMaHraHaTa Kajusl.

JlaGopaTopHbIe ONBITHI

B3auMmogeiicTBue pacTBOpa YKCYCHOM KHCIOTBI C MAarHMEM, OKCHJIOM IIMHKA,
ruapokcuom xenesa (I11), pactBopom kapOoHaTa Kajvs U cTeapara Kajusl.

O3HakomiIeHHE ¢ 00pa3lamMu CIOKHBIX 3(PUPOB.

OTHOILIEHHE CTOKHBIX 3(PUPOB K BOJE U OPraHUYECKUM BELIECTBAM.

BriBeieHHE JKUPHOTO IMSTHA C TOMOIIBIO CIOXKHOTO 3pupa.

PacTBOpUMOCTB )KMpPOB B BOJE U OPTAHUYECKUX PACTBOPUTEISX.

CpaBHEHHE MOIOIINX CBOMCTB X034icTBEHHOr0 Mbl1a 1 CMC B )KECTKOU BOJIE.
IIpakTHyeckue 3aHATHS
[Ipaktnueckass paGora Ne2l. Pemenue 3amad M0 HOMEHKJIATYpe U HU30MEPHUH
KapOOHOBBIX KUCIOT.
[TpakTrueckas padota Ne22. MexkinaccoBast H30Mepus ¢ KapOOHOBBIMU KUCIOTaMH.
CamocTosiTeIbHast padora (3 yaca)
CocTaBUTh MATh H30MEPOB U HA3BaTh UX VISl TEKCAHOBOM KUCIIOTHI
[Ipe3enrtanus Ha TeMy «Kupbn»
Coo0menue Ha Temy: «Cunrernueckue moromue cpeacrsa — CMC (nerepreHrsl), ux
MIPENMYILECTBA U HEAOCTATKH. »

1.10. Yzneeo0wt

Ilonsitue o006 yraesogax. Kiaccudukamus yriaeBogoB. MoHo-, 1u- H
MOJIMCAXAPUIbI, MPEACTABUTEIN Ka)XXIOM T'PYyNIbl YIJIEBOAOB. buomormyeckas posb
YTJIEBOJIOB, MX 3HAUYCHHUE B KU3HH YEJIOBEKa U 0OIIECTBA.

Momnocaxapuabl. CTpoeHHME U ONTHYECKas H30MEpHs MOHOcaxapuioB. HMx
KJIaccu(ukanys Mo YMCIy aTOMOB YIJIepoAa W TPHUPOJE KapOOHWIIBHOW TPYIIIHI.
@opmynel  Dumepa u  Xeyopca s U300paKEHUS MOJIEKYJT MOHOCAXapuoB.
OtHecenune MoHocaxapuioB kK D- u L-psay. Baxueliue npeactaBUTeN MOHO3.

I'moko3a, cTpoeHHe ee MOJIeKYJbl W (u3nyeckue CcBoMCTBa. TayTomepus.
XUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIUM IO aJbJACTHAHON rpymnme («cepeOpsHOro
3epKajia», OKHUCJIEHHE a30THOM KHUCIOTOH, TUIpUpoBaHME). Peakiuu TIIOKO3bI Kak
MHOT'OaTOMHOTO CIUPTA: B3aUMOJIECHCTBUE TIIIOKO3blI ¢ ruapokcuaom meau (II) mpum
KOMHATHOM TemIepaType W HarpeBaHud. PasznuuHbple TUIBI OpoKeHUs (CHUPTOBOE,
MosiouHokucoe). ['oko3a B npupoae. buonorudeckas posib U NPUMEHEHHUE TIIFOKO3bI.



@pyKTO3a KaKk H30MEp IIIOKO3bl. CpaBHEHHE CTPOEHHUSI MOJIEKYJbl M XUMHYECKUX
CBOMCTB TJIIOKO3bI 1 PpyKTO3bl. DPYKTO3a B MPUPOJIC U €€ OMOTOTHIECKAast POJIb.

[lenTo3bl. Pubo3a n ne3okcupub03a Kak MpeAcTaBUTENHN allbaoneHTo3. CTpoeHune
MOJIEKY L.

HMucaxapuapl. Ctpoenune aumcaxapuaoB. Cmocod COWICHEHHS  IHUKIIOB.
BoccranaBiyBaronie 1 HEBOCCTaHABIIMBAIOIINE CBOMCTBA JUCAXaPHUIOB KaK CIIEICTBUE
cousieHeHus 1ukiIa. CTpoeHne U XMMUYECKUE CBOMCTBA caxapo3bl. TeXHOJOTUYECKHE
OCHOBBI ITPOU3BOJICTBA caxapo3bl. JIakTo3a 1 ManbTO3a KaK M30MEPHI Caxapo3bl.

Honucaxapuapl. OO6miee crpoeHue mnonucaxapuaoB. CTpoeHUE MOJEKYIIbI
Kpaxmayia, ammwio3a M aMuiIonekTuH. Pusnueckue CBOWCTBA Kpaxmania, €ro
HaXOXJEHUE B MPUPOJIe W Ouoioruyeckas poiib. [ TMKoreH. XUMHUYECKHE CBOMCTBA
kpaxmana. CTpoeHHe 5SJIEMEHTApHOTO 3BEHA LEJUII0N03bl. BiusHue cTpoeHus
MOJIMMEPHOM 1enu Ha (U3MYECKUE U XMMHUYECKHE CBOMCTBA ILEIUTIONO03bI. ['Hiaponus
IIEJUTIOJIO3bI, 00pa30BaHUE CIOXKHBIX 3(PUPOB ¢ HEOPTAaHMYECCKUMH U OPTAaHHMYCCKHUMHU
kuciaotamu. [loHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIEJIKE, BUCKO3E.
Haxoxnenue B mpupoie M Ouosioruyeckas poiib Leiutoio3bl. CpaBHEHHE CBOWCTB
Kpaxmaa U LEeJUTF0I03bI.

JemoHcTpauun

OOGpas3iibl yIIIeBOIOB U U3 U3 HUX.

[Tonydyenune caxapaTa KaJibl[Msi M BBIICJICHUE Caxapo3bl W3 pacTBOpa caxapara
Kanblus. B3aumoseiicTBrE TIIIOKO3bI C (YKCUHCEPHUCTOM KUCIOTOM.

OTHo1ieHne pacTBOPOB caxaposbl U MainbTo3bl K Cu(OH)2 npu HarpeBaHum.

O3HakomiieHHE ¢ (PU3NYECKUMU CBOMCTBAMH Kpaxmalia U IEJUTIOIO3bI.

HalyxaHue 11emuirono3sl U Kpaxmaia B BOJIE.

[Tonydenne TpuHUTpATa HEJUIIOI03bI. KoJEeKIus BOJIOKOH.

JlaGopaTopHbIe ONBITHI

O3HakomiieHHE C (U3WYECKUMU CBOMCTBAMM TJIFOKO3bI (alTeUHas YyMaKoOBKa,
TabneTkn). KuciaoTHbIi THIPOIN3 caxapos3bl.

3HAKOMCTBO C 00pa3aMu MOJIMCAXAPUIOB.

OGHapyxeHue Kpaxmaja ¢ IMOMOIIbI0 KauyeCTBEHHON peakuuu B Mene, XJjeoe,
Horypre, MapraprHe, MaKapOHHBIX U3JIETUAX, Kpyax.
IIpakTHyeckue 3aHATHS
[Ipaktuueckas padora Ne 23. O3HakomiieHHe ¢ PU3NYECKUMH CBOMCTBAMU TIIFOKO3BI
[Ipaktuueckas padora Ne 24. Jlakto3a U MaibTO3a Kak H30MEPHI CaXxapOo3bl.
CamocTrosiTeJibHas padoTa (3 yaca)
[Ipe3enTanus Ha TEMY: «YTJIEBOIBDY)
CpaBHUTH CBOMCTBA KpaxMalia U LEJUTIOI03bI.

1.11. Amunwi, amunoxuciomot, 6enKu
Knaccupuxkanus u uzomepusi amuHoB. [lonstue o0 amuuax. [lepBuunbie,
BTOPUYHBIC M TPpEeTUYHbIC aMUHbl. Kilaccudukaius aMMHOB MO THUITY YTJI€BOJIOPOIHOTO
paauKalia ¥ 4YHMCIy aMHHOTPYIN B MoOJIeKyse. ['oMojorudeckue psiabl MpeaesbHBIX
anupaTUUIECKUX U apOMaTHYECKUX aMUHOB, U30MEPHUsI 1 HOMEHKJIATypa.
XuMHUYecKHe CBOIICTBA aMMHOB. AMHMHBI KaK OPTraHMYECKHWE OCHOBAaHMUS, HX
CpaBHEHME C aMMHAaKOM U JIPYTMMH HEOPraHUYECKUMH OCHOBaHUsIMU. CpaBHEHHE



XUMHUYECKUX CBOWCTB anu(aTHUECKUX M apoMaTudyeckux amuHOB. OOpa3oBaHue
aMusI0oB. AHUIMHOBBIE 22 Kpacutenu. [loHATHE O CHUHTETHYECKUX BOJOKHAX.
[TonmaMuibl ¥ TOJIMAMUHBIE CHHTETUYECKUE BOJIOKHA.

IIpumenenue u nosryyenue aMuHoB. [lonyuenue amunoB. Pabotel H. H. 3ununa.

AMUHOKHCA0THI. [loHATHE 00 aMMHOKHCIOTaX, UX KJIACCU(UKALNUA U CTPOCHHUE.
OnTtuyeckas M30Mepus 0-aMUHOKHCIIOT. Howmenxknatypa AMHUHOKHCJIOT.
JIBOMCTBEHHOCTh KUCJIOTHO-OCHOBHBIX CBOWCTB aMHHOKUCIOT M €€ IPUYUHBIL.
bunonspusie unonsl. Peaknuu konaeHcauuu. llentuaHas cBA3b. CUHTETHYECKHE
BOJIOKHA: KampoH, sHaHT. Knaccudukanuus BonokoH. [loidyueHune aMHUHOKHUCIOT, HUX
npyUMeHEHUE 1 Ouonorudeckas QyHKIus.

Bbeaxu. benku kak npupoaHeie noaumepsl. [lepBuunHas, BTopuuHasi, TpETUYHAS U
YeTBEPTUYHAS  CTPYKTYypbl OenkoB. DOuOpWUIsipHbIE W TIOOYJSIpHBbIE  OENKH.
XUMHUYECKHE CBOWMCTBA OCJIKOB: TOpPEHHE, JeHATypalus, TUIPOJU3, KaueCTBEHHbIC
(uBetHble) peakuuu. buonorumueckue QyHKIMH O€NKOB, MX 3HayeHHe. benku kak
KOMITOHEHT nuiiy. [IpobieMa OenKoBOro rojogaHus U NyTH €€ PEIICHHS.

JlemoHcTpauun

du3nyecKkue CBOMCTBA METWJIIAMHHA: arperaTHOe COCTOSHWE, IBET, 3arax,
OTHOILIEHUE K BOJE.

['openue meTunamMuHa.

B3anmoneiicTBre aHWIMHA U METUJIAMUHA C BOJIOW U KUCJIOTAMM.

OkpaimBaHye TKaHEW aHWJIMHOBBIMHU KPACUTEIISIMH.

Oo6nHapyxeHue GyHKIMOHATIBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIIOT.

HenrTpanusauus menodyn aMMHOKUCIIOTOM.

Helitpanu3aius KUCIOTh aMUHOKHCIIOTOU. PacTBopenue u ocaxkaeHue OesKoB.

JlaGopaTopHbIe ONBITHI

N3roToBieHue mapocTepKHEBBIX U 00bEMHBIX MOJIEIEH N30MEPHBIX aMUHOB.

PactBopenue 0€sKOB B BOJIE U UX KOATYJISILIHS.

OO6HapyxeHue 0esika B KypUHOM 1€ U MOJIOKE.

IIpakTHyeckue 3aHATHS

[TpakTraeckas padota No25. [IpumeHeHrne aHUIMHA HA OCHOBE CBOWCTB.

[Tpaktnueckass pabota Ne26. benkm kak kommoHeHT mnumm. [IpoGiema OemkoBOTrO
TOJIOJIAHUS U ITYTH €€ peIeHuUs

CamocrositesibHas padora(3yaca)

[ToaroToBka npe3entanuu Ha TemyJleHarypaius 6enka. [{BeTHbIe peakiiu OEIKOB.
[IpopaboTka KOHCIIEKTOB, paboTa CO CIPABOYHBIM MAaTEPUATIOM.

1.12. A3omcooeprcawgue cemepoyuxnudeckue coeounenus. Hykneunogoie
Kuciomaol
HykiienHoBble KHCIA0TBbI. HyKI€eMHOBBIE KHUCIOTHI KaK MPUPOJHBIC MOIUMEPHI.
Hyxneorunpl, ux crpoenne, npumepsl. AT® n AJID, ux B3anMonpeBpalieHue 1 poiib
atoro npouecca B npupoae. [loustue JIHK u PHK. Crpoenne /JHK, ee nepBuuHas u
BropuuHast ctpykrypa. Pabotet ®.Kpuka u Jl.Yorcona. KomrmiemeHTapHOCTH
azotucthix ocHoBaHui. Pernmukanus JTHK. Oco6ennoctu crpoenust PHK. Tunst PHK u
ux ouosiornyeckue GyHkimu. [lonarue o Tponynom kojie (koaone). buocunres Oenka B



KUBOM KJeTke. ['eHHas urxeHepust U 6norexHosorus. Tpancrennsie GOpMbI pacTeHUN
Y KUBOTHBIX.

JemoHcTpanumn

Mopenu MOoJIEKyJT BaXKHEUIINX T€TEPOLUKIOB.

Konekus reteponuKiInyeckux COeIMHEHUM.

JlelictBue pacTBOpa NUPUANHA HA UHIUKATOP.

BzaumopencTeue nupuarHa ¢ COJISTHOM KUCIOTOM.

Mopnens wmosekynsl JIHK, nemoHcTpamuss NOpHUHLOWINA KOMIUIEMEHTApHOCTU
a30TUCTBIX OCHOBAHUM.

OO0pa3iupl NPOYKTOB MUTAHUS U3 TPAHCTEHHBIX (JOPM PACTEHUI U KUBOTHBIX.

JlekapcTBa M Ipenaparsl, W3TOTOBJIICHHBIE METOAAMHM TE€HHOW WHI)KEHEPUU U
OMOTEXHOJIOTHH.
JlabopaTopHbie padoThI — HE TPEYCMOTPEHO
IIpakTH4yeckue 3aHATHS
[Tpaktiueckass pabora Ne27M3roToBieHne OOBEMHBIX W IAPOCTEP’KHEBBIX MOJEICH
A30THCTBIX TE€TEPOLHUKIIOB.
[Tpaktiueckass pabora Ne28 Mogens monekynsl [IHK, nemoHcTparusi mpuHIUna
KOMIUIEMEHTAPHOCTH a30THCTBIX OCHOBAaHUM
CamocrosiTtesibHast padora(3 yaca)
[IpesenTanuu Ha Tembl: ['eHHas uHX)eHepus U OuoTexHonorus. TpaHcreHHble (GopMbl
pacTeHu! U )KMBOTHBIX.

1.13. BuoJornyecku akTHBHbBIE COeTHHEHUSA

®epmenthl. [loHsTHe O (¢epMeHTax Kak O OMOJOIMYECKHMX KaTalau3aTopax
O0enkoBoil mpuponbl. OCOOEHHOCTHM CTPOCHUSI W CBOMCTB B CpPaBHEHUU C
HEOpraHMYecKUMHU KaTanuzatopamu. Krnaccudukanus ¢epmeHToB. OCOOEHHOCTH
CTPOCHHUSI U CBOMCTB (DEPMEHTOB: CEIEKTHUBHOCTh U 3(P(DEKTUBHOCTH. 3aBUCUMOCTH
akTUBHOCTU (epMeHTOB OT TemrepaTypbl U pH cpenpl. 3HadyeHue ¢(epMEHTOB B
OMOJIOTUY U TPUMEHEHUE B IPOMBIIIEHHOCTH.

Buramunsl. [lonstue o Buramunax. Mx knaccudukamnus u odo3nauenue. Hopma
noTpediaeHus: BUTaMuHOB. BosopactBopuMele (Ha npumepe ButamuHoB C, rpynnsl B u
P) u xupopactBopumbie (Ha mnpumepe BuTtamuHOB A, D u E). ABuUTaMHHO3BI,
TUIIEPBUTAMUHO3BI U TUIIOBUTAMHUHO3bI, UX MPOQUITAKTHKA.

I'opMonbl. [loHsTHE O TOpMOHax Kak OHMOJOTMYECKM AaKTHUBHBIX BEIIECTBAX,
BBIIOJIHSIFOUIMX ~ SHIAOKPUHHYIO  PETyJBSILMI0  JKM3HEHECATENBbHOCTH  OPraHU3MOB.
Knaccudukanus ropMOHOB: CTEPOUIbI, MPOU3BOJHBIE AMUHOKHUCIIOT, MOJUNENTHIHbIE
1 OeNIKOBbIe TOPMOHBI. OTAENbHBIE IPEACTABUTEIN: ICTPAANOI, TECTOCTEPOH, UHCYJINH,
aJpEHAaJIVH.

JlekapcrBa. [loHATHE O JEKapcTBax KAaK XMMHUOTEPANIEBTHUECKHUX IIperaparax.
Kpatkue wucropuueckue CBeIEHUS O BO3HUKHOBEHMHM M Pa3BUTHU XUMHUOTEPAIIUU.
I'pynnel  nekapctB:  cynb@amuabl  (CTPENTOLM]), AHTUOMOTUKH (TIEHUIUIUIMH),
AHTUNIUPETUKU (ACTIMPUH), aHAIBI€TUKH (aHAIbIMH). MexaHu3M JeUCTBUS HEKOTOPHIX
JIEKapCTBEHHBIX MPENapaToB, CTPOEHUE MOJIEKYJI, MPOrHO3UPOBAHUE CBOMCTB HA OCHOBE
aHalaM3a XMUMHYECKOTO CTPOEHUS. AHTHOMOTHUKH, UX KiacCU(UKAIMSA 1O CTPOCHHUIO,



TUIy U CHEKTpy JAeicTBus. be3zomacHble cnocoObl NPUMEHEHHUs, JIEKapCTBEHHBIE
bopMBI.

JemoHcTpanumn

CpaBuenne ckopoctu paznoxeHuss H202 moxa neiictBueM depMmeHTa KaTalasbl U
Heopranndeckux karamuzaropos: KI, FeCl3, MnO2.

OO0pasipl BATAMUHHBIX IPEMAPATOB.

[TonuButamunsl. Mimoctpanuu pororpaduii > kUBOTHBIX C pa3IMuHbIMU (hopMamMu
ABUTaMHUHO30B.

B3aumogeiictBue agpenanuna ¢ pactsopom FeCl3. benkopas npupoaa MHCyJIMHA
(11BeTHas peakius Ha OCIKH).

[Inakatel WUauM KoJIOTpaMMbl ¢ (opMylamMu aMmujaa CyJab()aHWIOBOM KHCIOTHI,
IUTUIPOPOIMEBON W JIOKHOM AUTUAPO(OIUEBON KHUCIOT, OCH3WINECHULIIWUINHA,
TeTpaluKInHa, 11eoTaKCUMa, aclIipuHa.

JlabopaTtopHbie padoThI — HE TPELYCMOTPEHO
IIpakTnyeckue 3aHATHSA

[Tpaktiaeckas pabora Ne29. CmocoOwsl 0OHapykeHHE BHUTaMHUHA A B TOJCOIHEYHOM
Maciie. OOHapy:xenue Butamuaa C B 10JJ04HOM COKE.

[TpakTudeckas padora Ne30.Onpenenenne ButamuHa D B ppIObeM JKUpPE WM KYPUHOM
JKEJITKE.

CamocrosiTesibHast padora (3 yaca) — Hammcanue cooOIIEHW W H3TOTOBJICHHE
npe3eHraiuidi  Ha  TeMbl:  IlonuButamuubl.  IloHsTHE O  JIeKapcTBax  Kak
XHMHOTEPANIeBTUUECKUX  IpemapaTtax. KpaTkue  UCTOPUUYECKHE  CBEICHUS O
BO3HUKHOBEHUHU U Pa3BUTHUU XUMHOTepanuu. [IoHsITHE 0 ropMOHAX KaK OMOJOTHYECKH
aKTUBHBIX BellecTBax. [loHsTue o pepmeHTax Kak O OMOJOTMYECKUX KaTalld3aTopax
OEJIKOBOW MPUPOIBI.

2. O0mas ¥ HeOpraHu4YecKasi XUMHUs
2.1. XuMus1 — HayKa 0 BelecrBax

CoctaB BemecTBa. Xumuueckue dyeMeHThl. (CrnocoObl  CyIIeCTBOBaHUS
XUMUYECKUX DBJIEMEHTOB: AaTOMbI, MPOCThIE M CIJIOKHBIE BeElIeCTBAa. BemecTBa
MIOCTOSIHHOTO M TEPEMEHHOTO COCTaBa. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
BemectBa MOJIEKyIApHOTO U HEMOJIEKYJsipHOTO cTpoeHus. CrnocoObl 0TOOpakeHUs
MOJIEKYJI: MOJICKYJISIPHBIE M CTPYKTYPHBIE (hOPMYJIbI; IIAPOCTEP>KHEBBIC I MACIITaOHbBIC
npoctpancTBeHHblie (CTioapta — bpurieba) momenu MoseKyJ.

N3mepenne BemecTBa. Macca aTOMOB U MOJIEKYJd. ATOMHas €IMHHUIIA MAacCHhI.
OTHOCHUTENbHBIC aTOMHAsI U MOJIEKYJIsipHas Macchbl. KomuecTBO BelecTBa U €IMHUILIBI
€ro U3MEPEHUS: MOJIb, MMOJIb, KMOJIb. Hnciio ABoraapo. MoJisgpHasi Mmacca.

ArperaTtHble COCTOSIHMSI BellecTBa. TBepaoe (kpucTaumueckoe U amopdHoe),
KHUJKOE W Ta3000pa3HOE arperaTtHble COCTOSIHUS BEIIECTBA. 3aKOH ABOrajpo U €ro
cieacTBUs. MoJsipHbIii 00BEM BEIIECTB B Ta3000pa3HOM cOCTOSTHUU. OO0BbeIuHEHHBIN
ra3oBbIN 3aKOH U ypaBHeHUE MenpaeneeBa — Knaneitpona.

Cmecu BemecTB. Paznmnuus MeXAy CMECSIMU U XUMHUYECKUMU COEIUHEHUSIMU.
MaccoBas 1 00beMHast 1011 KOMIIOHEHTOB CMECH.

JdeMoHcTpanuu

OnbIThI, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACCHI BEILLIECTB.



Hab6op mozeneit aTOMOB ¥ MOJIEKYJI.
JlabopaTtopHbie padoThI — HE IPELYCMOTPEHO
IIpakTnyeckue 3aHATHUA:
[Ipaktnueckas padora Ne31 UM3roroBieHue MoAene MOJIEKYJ HEKOTOPBIX
OpraHUYEeCKUX U HEOPTaHUYECKHUX BEILECTB.
[TpakTuueckas pabota Ne32. Pemenue 3anad.
CamocrosiTtesibHasi pabora(24):
Hanucanue cooOmieHnii no reMe: «AJI0TPOIUs.

2.2. CTpoenue atoma

ATOM — CJIO)KHAsl YacTula. JloKa3aTenbCTBAa CIOKHOCTA CTPOCHHS aToMa:
KaTOAHbIC U PEHTTEHOBCKHE JIy4H, (POTOIPDEKT, paA0aKTUBHOCTD, JIEKTPOJIN3.

[Inanerapuas monens aroma J.Pesepdopma. Crpoenue atoma mno H.bopy.
CoBpeMeHHBbIE MTPEACTABICHHS O CTPOEHUHU aroMa. KopnyCcKyJIIpHO-BOJIHOBOW JTyaln3M
YacTHUIL] MUKPOMHUPA.

CocraB aToMHOro sapa. HyKJIOHBI: MPOTOHBI U HEUTPOHBI. MI30TOIBI M HYKIUBL.
Y CcTOMYMBOCTD SAEDP.

JJIeKTpOHHasi 000/104Kka aTroMoB. IloHATHE 00 D>JIEKTPOHHOW OpOUTAIA H
ANEKTPOHHOM oOsiake. KBaHTOBbIE uwMcna: TJaBHOE, opOuTanbHOoe (m0O0YHOE),
MarHuTHOE W CIIMHOBOE. PacmpeneneHue 3J€KTPOHOB IO 3HEPreTHYECKUM YPOBHSM,
NOJYyPOBHSAM M OpOUTaIsIM B COOTBETCTBUM C MPUHIUIIOM HAUMEHBIIEH SHEPruH,
npuHiunom Ilaynmu w mpaBunom ['yHma. DnekTpoHHbIE KOH(GUrypalud aToMOB
XUMHUYECKUX 3JIEMEHTOB.

BasleHTHBIE BO3MOXXHOCTH aTOMOB XUMHWYECKHX JJIEMEHTOB. OJIEKTPOHHAas
KJIacCU(pUKAINS XUMHUYCCKHUX JIEMEHTOB: S-, P-, d-, f-a3emMeHThI.

JdeMoHcTpanuu

doTodrPhexT.

Mopenu opOuTaneil pa3inyHol POpMBI.

JlabopaTopHbie padoThI — HE TPETYCMOTPEHO

IIpakTHyeckue 3aHATHS

[Ipaktueckne pabora Ne33. CocraBieHHE CXeM  CTPOCHHS aToMa, JJIEKTPOHHO-
rpaduyeckux Gopmy.

[Ipaktuueckue pabora Ne34. HaOmroneHuwe CHEKTPOB HCIYCKAHHWS W TOTJIONICHUS
COEIMHEHUI XUMUYECKHUX HJIEMEHTOB C IIOMOIIBIO CIIEKTPOCKONA

CamocrosiTeJibHasi padoTa(3 yaca):

Pa3paboTtka mpesentanuii Ha Tembl: [lnanerapnas momens aroma J.Pesepdopra.
Ctpoenue aroma o H.bopy.

CocTraBiieHrEe CXeM CTpPOEHHS aToMa, 3JEKTPOHHO-Tpapuueckux GopmyJ.

2.3. Ilepmoamueckuii 3akoH u Ilepuoagmueckasi cucTeMa XUMHYECKHX
jemeHTOB /I. U. MenaesneeBa

OTkpbiTHE  nepuoaUYecKOro  3akoHa.  [IpeamoceutkyM:  HAKOIUICHWE
(dakTonornyeckoro Marepuania, padorsl npeamectseHHukoB (M. B. Jlebepeitnepa, A. .
[Tankyptya, Hx. A. Heronenaca, JI. FO. Meiiepa), cbe3n xumukoB B Kapicpyo,



nuyHocTHele kadectBa JI. WM. MenaeneeBa. Otkpeitue [[. WM. MeHneneeBbiM
Ileproauyeckoro 3akoHa.

Iepnoauyecknii 3akoH U cTpoeHue aroma. M3otonbl. CoBpeMEHHOE MOHSTHE
XUMHUYECKOTO 3jeMeHTa. 3akoHoMepHOCTh I.Mozmu. CoBpeMeHHass (GOpMyIHPOBKa
[Tepuonnueckoro 3akona. [lepuoanyeckas cucrema u cTpoeHue aroMa. OU3NYECKUU
CMBICJI TOPSIZIKOBOT'O HOMEPA 3JIEMEHTOB, HOMEPOB TpyIIbl U nepuoja. [lepuognueckoe
U3MEHEHHE  CBOWCTB  DJIEMEHTOB:  paaudyca  aToMa; DSHEPruM  HOHU3ALNM;
ANEKTPOOTPULIATENBHOCTH. [IpUUMHBI U3BMEHEHHSI METAIUIMYECKUX U HEMETAJUIMYECKHUX
CBOMCTB 3JIEMEHTOB B IPYIINax U MEPHOJaX, B TOM YHCIe OOJBIIUX U CBEPXOOJIBIIUX.
3nauenue Ilepuogmueckoro 3akoHa U llepmoanyeckod CHCTEMBI XHMHYECKHUX
sanemeHToB J[.M1.Menaeneesa i pa3BUTUS HAYKH U IOHUMAHUSI XUMUYECKOW KAPTHHBI
MUpa.

JdeMoHCcTpanuu

Paznuunbie Bapuantel Tabmuubl  [leproguyueckoil  CUCTEMBl  XUMHYECKUX
anemeHToB [l. 1. MeHaeneena.

OGpas3iibl MPOCTHIX BEIIECTB OKCUJIOB U TUAPOKCUI0B 31eMeHToB III nepuona.
JlabopaTopHbie padoThI — HE TPETYCMOTPEHO
IpakTnyeckue 3aHATHUS
[TpakTraeckas pabora Ne35. 3HaueHHE MEPUOTUIECKOTO 3aKOHA.

[Ipaktuueckue padora Ne36. MonenupoBanue Ileproguueckoit TaOIuUIb.
CamocrositesibHasi pabora(44):
[ToaroroBka npe3eHTanui 1Mo TeMam:
1. 3unauenue Ilepuoamueckoro 3akoHa u [lepuomnueckoil CUCTEMBI XUMUYECKUX
anemenToB [[.W. MenpeneeBa /ii1st HayKu, OOIIECTBA U TEOPUU TTO3HAHUA.
2. DBOIIONHUA MPEACTABICHUN O CTPOCHUU aToMa.

2.4. CTpoeHue BeuecTBa

IHonsiTue 0 XMMHUYECKON CBA3M. TUNBI XMMHYECKHX CBSA3€H: KOBAJIEHTHAs,
MOHHAas, METAJUINYECKAs U BOJOPOIHAS.

KoBasienTHasi xummnueckasi cBsi3b. J/[Ba MexaHu3zma 00pa3oBaHUsS ITON CBS3U:
OOMEHHBIN U TOHOPHO-aKUENTOpHbIA. OCHOBHBIE TapaMETPhI ATOTO TUIA CBSI3U: JIJIMHA,
IPOYHOCTh, YIOJI CBSI3M WJIA BAJICHTHBIM yros. OCHOBHBIE CBOMCTBAa KOBAJECHTHOU
CBS3U: HACBIIIEHHOCTh, MOJSIPU3YEMOCTh M MPOYHOCTH. DJIEKTPOOTPULIATEIBHOCTh U
KJIacCU(UKalMsl KOBAJEHTHBIX CBSI3€d MO ATOMY NpPU3HAKY: MOJISIpHAs U HEMNOJspHas
KOBaJIeHTHbIE CBs3U. [loMsSIpHOCTH CBSI3W W MOJIAPHOCTh  MOJIEKyJbl.  Croco0
NEPEKPbIBAHUS AJIEKTPOHHBIX OpOUTaNel M KiacCU(pUKalUs KOBAaJEHTHBIX CBs3ed IO
ATOMY MPHU3HAKY: G- U TM-CBA3U. KpaTHOCTh KOBAJIEHTHBIX CBSA3€H M KiaccuPUKAIUS UX
[0 O3TOMY [pPU3HAKY: OJWHApPHbIC, JBOWHBIC, TPOMHBIC, IMOJYTOPHBbIE. THIIBI
KPUCTAJUIMYECKUX PEIIETOK Yy BEHECTB C JTUM THUIIOM CBS3U: AaTOMHBIE U
MOJEKYJSIpHbIE. DU3MYECKHME CBOWCTBA BEIIECTB C OTUMH KPUCTAJUIMYECKUMH
peleTKamu.

HNonnas xummnueckasi cBsi3b. KpaliHWil ciiydald KOBaJEHTHOM MOJSPHOU CBSA3U.
Mexanusm o00pa3oBaHMsi HOHHOW CBsi3u. VIOHHBIE KPHUCTAIUIMYECKUE PELIETKA U
CBOICTBA BEILECTB C TAKUMH KPUCTAJIIIAMHU.



Mertajninyeckass XuMH4Yeckasm CBf3b. OcoOblii THII XUMHYECKOH CBS3H,
CYLIECTBYIOIIMM B MeTaulax M CIulaBax. Ee oTiMumus M CXOACTBO C KOBAJEHTHOW U
MOHHOU cBsA3sMH. CBONCTBA METAIUIMYECKON CBSI3U. MeTaINTMYeCcKre KPUCTaIMYECKUe
pPELIETKU U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAIIAMHU.

Bonoponnass xumu4yeckasi cBsi3b. MexaHu3M oOpa3oBaHusl Takod cBsizu. Ee
KIaccu(puKanus: MEXMOJICKYJISpHAs W BHYTPUMOJICKYJIApHAsS BOJOPOJHBIC CBSI3U.
MonekynsipHble KPUCTAJUIMYECKHE PEIIETKU IS 3TOro TUma CBA3U. Puznueckue
CBOKCTBA BEUIECTB C BOJOPOJHON CBA3bI0. brojornueckas pojb BOAOPOIAHBIX CBSI3EU B
OpraHu3aliU CTPYKTYp OUOTIOIMMEPOB.

Enunas npupoga XUMHUYECKUX CBA3CH: HAIMYME Pa3JIMYHBIX THUIIOB CBS3EM B
OJIHOM BEUIECTBE, MIEPEXO0J] OJHOTO TUIIA CBSI3U B APYTOM U T. II.

Kommiiexkcoo0pa3oBanue. [Tonatue o KOMIUIEKCHBIX ~ COEIMHEHUSX.
KoopaunannonHoe 4yucio KomiuiekcooOpasoBatens. BHyTpeHHsis W BHewHsisi cdepa
KoMmIUIeKCcoB. HomeHknaTypa KOMIIEKCHBIX coequHeHui. VX 3HaueHue.

JlemoHcTpauun

Mopenu MoJIeKy pa3IMuHON apXUTEKTYPHI.

Monenu u3 BO3AYLIHBIX IAPOB MPOCTPAHCTBEHHOTO PACTIOIOXKEHUS Sp-, SP2-, Sp3-
TMOPUIHBIX OpOUTANEil.

Mogenu KpUCcTaTMYECKUX PEHIETOK Pa3IMYHOIO TUIIA.

Monenu monexyn JIHK u Genka.

JlaGopaTopHbie padoThI — HE PETYCMOTPEHO
IIpakTHyeckue 3aHATHS
[Ipaktuueckue padora Ne37. O6pazoBaHuE MOJIEKYJT BEHIECTB C HOHHOU CBSI3bIO.
[Ipaktuueckue padora Ne38. OnpeenuTh TUTT XUMUYECKOM CBSI3U BEIIIECTB.
CamocrositesibHasi padora(44):
CocraBieHue onopHOro KOHCIEKTa 1o Teme: VICTUHHBIE pacTBOPHI.
[TpopaboTka KOHCIIEKTOB.
2.5. Honumepbi

Heopranuyeckue mosumepsl. llonmumepsl — mpocThie BeleCTBa C ATOMHOU
KpUCTAJUIMYECKOW PEHIeTKOM: allIOTPOIHbIE BUJOM3MEHEHHUS yriiepoaa (anMmas, rpaur,
KapOuH, (ysuiepeH, B3aWMOCBSI3b THOpUAM3ALMU OpOMUTANIEd y aTOMOB yrjiepoaa ¢
MPOCTPAHCTBEHHBIM CTPOCHHEM aJIJIOTPOIHBIX MOAM(PHUKALUII); CEeleH U Telyp
LEIOYeYHOro  crpoeHus. [lomumepsl —  CIIOKHBIE BEIIeCTBA C  aTOMHOU
KPHCTAJUTMYECKOM PEIIeTKOW: KBapIl, KPeMHE3eM (JIMOKCUIHBIC COCIUHCHUSI KPEMHUS),
KOpPYHZT (OKCHJ aJIOMUHHSI) W QFOMOCHWIMKATHI (TMOJEBBIE IIMATHI, CII0JA, KAOJHWH).
Mumnepansl 1 ropHble opobl. Cepa miactuueckas. MuHepanbHOE BOJIOKHO — acOecT.
3HayeHNe HEOPraHUYEeCKUX MPHUPOJIHBIX MOJUMEPOB B (HOPMHUPOBAHUM OJHOU U3
reoJIOTUYECKUX 00010YeK 3eMITN — JIUTOCHEPHI.

Oprannveckue noaumepsbl. CriocoObl UX MOJYUYEHHUS: PEAKIUU MOJTUMEpU3aIIU
U peakiuu nonukoHaeHcauuu. CTpyKTypbl MOJIMMEPOB: JIMHEHHbIC, pa3BETBICHHBIE U
npocTpaHCcTBeHHbIE. CTPYKTYpUpOBAaHHME TOJHUMEpPOB: BYJIKAHU3ALMS  Kay4yyKOB,
ny6JieHre OEJIKOB, OTBEPKICHUE MOJIUKOHACHCAIIMOHHBIX TTOJIMMEPOB.

Knaccuduxkanus noiuMepoB Mo pa3inyHbIM MPU3HAKAM.

JdeMoHcTpanuu



Konnekuuu ninactmacc, KaydykoB, BOJOKOH, MUHEPAJIOB U TOPHBIX MTOPOJ.
MunepanbHOE€ BOJOKHO — acOecT — W u3leius u3 Hero. Mojenu MoJexyl
oenxos, JIHK, PHK.
JlaGopaTopHbie padoThI — HE IPETYCMOTPEHO
IIpakTHYeckue 3aHATHSA:
[Ipaktiueckue padora Ne39. OsnakomiieHHE C O0pa3llaMM IJJaCTMAcC, BOJIOKOH,
Kay4yKOB, MUHEPAJIOB U TOPHBIX OPO/I.
CamocrosiTesibHasi padora (24)
[TonroroButk coodieHue no reme «lloamumepsn

2.6. IucnepcHbIe CUCTEMBI

IlonsiTue 0 aucnmepcHbIx cucremax. Kiaccudukanus TuUCEpCHBIX CHCTEM B
3aBUCUMOCTH OT arperaTHOr0 COCTOSIHUS JUCTIEPCUOHHON Cpeibl U AUCTepCHOM (asbl, a
TakKe M0 pasMepy MX udacTull. ['pyOoaucriepcHbIe CUCTEMBI: IMYJIbCHUH U CYCICH3UU.
ToHKOIMCTIEPCHBIE CUCTEMBI: KOJUIOMAHBIE (301U U T'EJIM) U UCTUHHBIE (MOJIEKYJISIPHBIE,
MOJIEKYJIIPHO-UOHHbIE W HOHHBIE). Dddext Tunmana. Koarynasuus B KOJIOMAHBIX
pactBopax. CHHEPE3UC B resX.

3HayeHHe [JHMCIEPCHBIX CHCTEM B JKMBOWl W HEXKUBOH mpupoae H
NPAKTHYECKON KU3HHM YeJI0BEeKa. DMYJIbCUH U CYCIIEH3UH B CTPOUTENIBCTBE, ITUILEBOU
U MEIHUIHMHCKOM IPOMBINUIEHHOCTH, KOCMETHKE. bHoJIormueckue, MEIUUUHCKHE U
TEXHOJOTUYECKUE 30JIM. 3HAYCHHE Teliel B OpraHu3allu KUBOW MaTEpHH.
buonornyeckue, nuiueBble, MEIWLHUHCKHE, KocMeTmyeckue renu. CHHEpe3uC Kak
(dakTop, OnpenesIomMi CpOK TOJAHOCTH MPOAYKIMHM Ha OCHOBE renedl. CBepThIBaHUE
KpPOBH KaK OMOJIOTMYECKHUI CHHEPE3HUC, €0 3HaUCHHE.

JdeMoHcTpanuu

Buapl mucniepcHbIX CUCTEM U UX XapaKTEPHBIE TPU3HAKH.

[IpoxoxkaeHue dyda cBeTa 4epe3 KOJUIOUJIHBbIE M HUCTHUHHBIE pacTBOPHI (3 dexT
Tunnans).

JlabopaTopHbIe ONBITHI

[Tony4yenue cycreH3uu cepbl U KaHU(DOIH.

[TonyuyeHnue 3MyJIbCUU PACTUTENIBHOTO Macia U OeH3011a.

[Tonydenue 30151 Kpaxmadna.

[Tomyuenue 305181 cepbl U3 THOCYIb(hATa HATPHSL.
JlaGopaTopHbie padoThI — HE PETyCMOTPEHO
IIpakTHyeckue 3aHATHS
[Ipaktuueckne padora Ned(. 3HaueHHe AMCIEPCHBIX CUCTEM B JKMBOM W HEXKUBOU
MIPUPOJIE U MPAKTUUECKON KU3HU YEJIOBEKA.
[Tpaktuueckue padora Ne4d1CrocoObl MOTyUeHUs TUCTIEPCHBIX CUCTEM
CamocTosiTesibHasi padora (2 yaca):
[IpuroToBUTH MPE3EHTALMIO HA TEMY: 3HAUEHHUE JTUCTIEPCHBIX CUCTEM

2.7. XuMH4ecKue peakuuu
Knaccupukanus XuMHYECKHX peaKlUil B OPraHM4YecKOM U HeOPraHUu4eCKou
xumuM. lloHstTne o xumuyeckod peakuuu. Peakiuu, wuayunme 0e€3 U3MEHEHUS
KAU4eCTBEHHOIO0 COCTaBa BEIIECTB: AUIOTpONM3auus M u3oMepusanms. Peaxnuw,



WIyIIME C W3MEHEHHWEM COCTaBa BELIECTB: IO YHUCIY U XAPAKTEPY pPEarupyromux u
o0pa3yromuxcsi BeMIeCTB (pa3loXeHUsl, COCNUHCHUS, 3aMElIeHHs, OOMeHa); TIOo
M3MEHEHHUIO CTETEHEH OKUCIICHHS 3JIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE U
HEOKHUCITUTETHbHO-BOCCTAHOBUTEIBLHBIC PEAKIMKN); MO TeroBoMy 3(dekty (3k30- u
SHAOTEpMUYECKUE); 1O (a3e (rOMO- U reTeporeHHbIe); TI0 HanpaBJICHUIO (0OpaTUMBbIC U
HeoOpaTUMbIE); MO  KCHOJIb30BAaHMIO  Karainu3aTopa  (KaTaJUTUYECKUe WU
HEKATaMTUYECKUE); IO MEXaHU3MY (paJuKaibHbIe, MOJICKYJIIPHbIE U HOHHBIE).

BeposiTHOCTH mNpoTeKaHMs] XUMHYECKMX peakuuil. BHyTpeHHss dHeprus,
sHTANBNUA. TernoBoil A3h(EKT XUMUYECKUX peakiuil. TepMOXUMUYECKUE ypaBHEHHUS.
CrannapTHas SHTalIbIUS peakuuii U oOpazoBanus BemiecTB. 3akoH I'. U. I'ecca u ero
CIEACTBUSA. DHTPOIIHS.

Ckopocts xumuuyeckux peakumi. [loHarne o ckopoctu peakuuid. CKOpOCTb
rOMO- U T€TEPOT€HHON peaKkuuu. DHEPTUS AKTUBALUU.

@akTophl, BIMSIONIME HAa CKOPOCTh XUMHUYECKOM peakuuu. [Ipupona
pearupyronux BeniecTB. Temmeparypa (3akoH Bant — Todda). Konuentparms.
Karanuzatopsl ¥ KaTaau3: roMO- M TE€TEPOrEHHBIN, MX MEXaHU3Mbl. DEPMEHTHI, UX
CpPaBHEHHE C HEOPraHMYECKUMH KATaIU3aTOpaMU. 3aBUCUMOCTb CKOPOCTH PEAKIUN OT
MMOBEPXHOCTHU COMPUKOCHOBEHUS PEArUPYIOIINX BEIIECTB.

O0paTuMOCTh, XHUMHYECKHUX peakuuid. XumMuuyeckoe paBHoBecue. [lonstue o
XUMHUYECKOM paBHOBECHUU. PaBHOBECHBIE KOHLIEHTPALMU. JJMHAMUYHOCTh XUMUYECKOTO
paBHOBecusaA. DakToppl, BIMAKOIIME HA CMEIICHUE PABHOBECHUS: KOHIUEHTpaLUs,
naBieHue, remneparypa (npuniun JlelllaTense).

JdeMoHcTpanuu

[IpeBpamienue kpacHoro pocdopa B O6€bIil; KUCIOPOa B O30H.

Mopenu 6yTana u u3o0yTaHa.

[Tonydenue kuciopoia U3 NEPOKCUIA BOJOPOIA U BOJIbI; AETHAPATALIMS 3TAHOJIA.

[Henouka npespamenuit P — P205 — H3PO4; cBolicTBa yKCYCHOM KHCJIOTBHI;
peakiuu, uaynme ¢ o0pa3oBaHMEM OcCajka, Ta3a U BOJbI; CBOMCTBA METAJUIOB,
OKHCJIEHUE AJIbAECTUA B KUCIIOTY U CIIUPTA B alIbJICTHUI.

IIpakTHUyeckue 3aHATHS

[Tpaktraeckas pabota Ne42. CocTaBUTh YpaBHEHHS] XUMUIECKIX PEAKITHI.
[TpakTrueckue padora Ned3. Peakiuu, uaymire ¢ 00Opa3oBaHUEM OCajiKa, ra3a Wiu
BO/IbI IJISI OPTaHUYECKUX U HEOPTaHUYECKUX KUCIIOT.

[Ipaktuueckue padora Ned4. CKOpOCTh XUMHUECKUX PEAKIIUH.

[Ipaktuueckue padora Ned5.Pemienue nienovex npeBpaiieHui
CamocrosiTtesibHasi padora (5 yacoB)

PazpaboTtka npeseHTanui

[ToaroToBka cooOuieHUM

[IpopaboTka KOHCIIEKTOB U y4eOHOTO MaTepHaia

2.8. PacTBOpHBI
IHonsiTue o pacrBopax. ®usnko-xuMuueckas IpUPoOaa PaCTBOPEHUS U PACTBOPOB.
B3auMozeiicTBue pacTBOpUTENISE U pACTBOPEHHOTO BelllecTBa. PacCTBOPUMOCTH BELIECTB.
CnocoObl BBIpOKEHMS] KOHUEHTPALMM PacTBOPOB: MaccoBas [0JiI pPacCTBOPEHHOTO
BelecTBa (IIPOLICHTHAs ), MOJISIPHASL.



Teopust 2IEKTPOIUTHYECKON AMCCOUANMM. MexaHnu3M AUCCONMALNNA BELIECTB
C pa3IMYHBIMM THUIIAMM XHMHMYECKHX CBsA3€H. BKIaag pPyCCKHX YYEHBIX B pa3BUTHE
MIPEACTABICHUIN 00 3JIEKTPOIUTHYECKON nucconuanuu. OCHOBHBIE MOJIOKEHUS TEOPUHU
ANEKTPOIUTHYECKON aucconnanuy. CTeneHb 3JIEKTPOJUTUYECKOM JHUCCOUUAlUU U
dakTopsl ee 3aBUCUMOCTU. CUIIBHBIE U CPETHUE AIIEKTPOJIUTHIL.

Huccoumanust BoAbl. Bopopoanbiii mnokazatens. Cpela BOJIHBIX PAacTBOPOB
ANEKTPOIUTOB. Peakiiuu oOMeHa B BOJHBIX pacTBOpax 3J1EKTPOJIUTOB.

I'mapoan3 kak ooMeHHbIN nmpouecc. HeoOpaTuMblli THAPOIN3 OPraHUYECKUX U
HEOPraHMYECKUX COCIMHEHUM M €ro 3HAYCHHE B MPAKTUYECKOW JAEATEIbHOCTU
YEJI0BEKA.

OG6paTuMblii TUAPOIN3 cojiel. CTyneHYaThlid THIPOIIN3.

[IpakTHyeckoe MNPUMEHEHWE TUAPOJIN3a. [HMAPONN3 OPraHUYECKHX BEIIECTB
(OenkoB, XKUPOB, YTIEBOAOB, MONMHYKICOTUA0B, AT®D) m ero Ouoiormyeckoe Hu
npakTHieckoe 3HadeHne. OMpUIeHUE )KUPOB. Peakuust stepuduxarim.

JlemoHcTpauun

CpaBHEHUE IEKTPONPOBOAHOCTH PACTBOPOB JIEKTPOJIUTOB.

CwMmellieHre paBHOBECHS TUCCOIUAIUU CIA0BIX KUCIIOT.

NHaukaTopsl 1 N3MEHEHUE UX OKPACKU B PAa3HBIX Cpeaax.

CepHOKHUCTBIN U (PEpMEHTATUBHBIN THIPOJIA3 YTIIEBOIOB.

['uaponu3 kapOOHATOB, CyJNb(ATOB U CUIIMKATOB ILIEJIOYHBIX METAJIOB; HUTPATOB
ceuHUa (II) nan nuHKa, XJ1I0pHUIa aMMOHUS.

JlaGopaTopHbie padoThI — HE IPETyCMOTPEHO
IIpakTHyeckue 3aHATHS

[Ipaktuueckue pabotra Ned6. Pemenue 3amay Ha HaAXO0XKJICHHE MAcCOBOW JOJHU
PacTBOPEHHOI'O BEILIECTBA.

[Ipaktuueckas pabora Ned/. Pemenue 3amay 1O TEME BJIEKTPOJIUTUYECKOU
JOUCCOLUALINH.
CamocrositesibHasi padora(4u):
1. CpenaTph IpOEKT MO PEKUMY SKOHOMHUH OBITOBOTO MOTPEOJICHUS BOIBI.
2. CooOmenne Ha Temy: «Pombp BOABI B KMBOM M HEXHBOW MPHUPOJAE, B
KU3HENIEATEIILHOCTH YEJIOBEKAY.

2.9. OKHMCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH.
DJIeKTPOXUMHUYECKHE MPOLECCHI

OKHCIUTETBHO-BOCCTAHOBUTEIbHbIE peakiuu. CreneHb OKUCJICHUA.
BoccranoButenun wu  okuciutenu. OKHUCIEHME W BOCCTaHOBJICHHE. BakHeitmue
OKHUCJIMTESIM U BOCCTAHOBUTEIN. BOCCTaHOBUTENBbHBIE CBOMCTBA METAIUIOB — MPOCTHIX
BemiecTB. OKUCIUTENbHBIE U BOCCTAaHOBUTEIBHBIE CBOMCTBAa HEMETAJIOB — IPOCTHIX
BelecTB. BoccTaHOBUTEIBHBIE CBOMCTBA BEIISCTB, OOPA30BaHHBIX JJICMCHTAMH B
HU3IIEeH (OTpULIATEIbHONW) CTeNeHUOKUCIeHUsA. OKHCIUTEIbHbIC CBOMCTBA BEILECTB,
00pa30BaHHBIX DJJIEMECHTAMH B BBICIICH (TIOJOKUTEIBLHON) CTCICHH OKHCIICHUS.
OkucnauTeabHblE W BOCCTAHOBUTENIBHBIE  CBOMCTBAa  BEIIECTB, OOpa30BaHHBIX
AJIEMEHTAMH B TIPOMEKYTOUHBIX CTENEHAX OKUCIICHHUS.



Knaccupukauus OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid. Peakunun
MEKAaTOMHOTO W MEXMOJICKYJSIPHOTO  OKHUCIJICHHSI-BOCCTAHOBJICHUS.  Peakuuu
BHYTPUMOJIEKYJIIPHOTO  OKHUCJIEHUS-BOCCTAHOBJIEHUA. Peakuuum  CaMOOKHUCIICHHUS-
CaMOBOCCTAHOBJICHHUS (JUCIPOIIOPLIMOHUPOBAHUSA).

MeTtoapl COCTaBICHUSI YPABHEHUM OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA.
Meron snektpoHHOro OanmaHca. BimsHEE cpenbl Ha TPOTEKAHWE OKHUCIUTEIIBHO-
BOCCTAaHOBUTEJBHBIX MPOIECCOB.

XuMHYeCKHEe MCTOYHUKH TOKA. DJEKTPOJHbIC MOTEHIUAabl. P cTaHmapTHBIX
ANEKTPOJHBIX TOTEHIUAJIOB (JIEKTPOXUMHUYECKUN psifl HANpsDKEHUM METaslioB).
["anbBaHMYECKUE AIEMEHTBHl U MPUHIUIBI UX paboThl. CocTaBlIeHUE TaIbBAHUYECKUX
aneMeHToB. (OOpa3oBaHMe TrajJbBaHUYECKHX IMap NPU XUMHUYECKHX IMpolleccax.
["anbBaHMYECKUE AJIEMEHTHI, MPUMEHSEMbIE B KU3HHU: CBUHIIOBAs aKKyMYJISATOpHAas
Oatapes, HUKeIlIb-KaJIMUEBbIe OaTapeu, TOIUIMBHBIE JIEMEHTHI.

DJIeKTPOJIU3 PACILVIAaBOB M BOJAHBIX PACTBOPOB JJIEKTPOIMTOB. IIporeccsl,
MPOUCXOJIAIINE Ha KAaTOAE U aHOJAC. YPaBHEHUS DJIEKTPOXMMHUECKUX IPOIIECCOB.
DJIEKTPOJIM3 BOJIHBIX PACTBOPOB C WHEPTHBIMU HJICKTPOJAAMHU. DJIEKTPOJIM3 BOJHBIX
PacTBOPOB C PaCTBOPUMBIMU dJIeKTpoaaMu. [IpakTuyeckoe NpuMeHEHUE IEKTPOIH3a.

JemoHcTpauun

BoccranoBienue quxpomara Kaius IUHKOM.

Boccranosnenue okcuaa meau (II) yriem u Bogopoaom.

BoccranoBienue quxpomara Kaius 3TUIOBBIM CIIUPTOM.

OKUCIUTENBHBIE CBOMCTBA A30THOM KUCIIOTHI.

OKucnauTenbHbIE CBOMCTBA IUXPOMATA KaJHsl.

JlaGopaTopHbie padoThI — HE IPETyCMOTPEHO

IIpakTHyeckue 3aHATHS

[Ipaktuueckas pabora Ned8.(2 vaca) Pemenue 3aanuit o TeMe 3IEKTPOIIU3.
[Tpaxtrueckas pabora Ne49.(2 vaca)Pemenne ypaBHEHHI 10 COCTABICHHUIO
OKHUCJIHUTENIBHO - BOCCTAHOBUTENILHOTO OaaHca.

CamocrosiTesibHasA padoTa(5yacoB)

PazpaboTtka npezeHTanui

IToaroroBka cooOIeHUI

[IpopaboTka KOHCIIEKTOB U Y4€OHOTO MaTepuasa

2.10. Kinaccuukanus Bemects. [IpocThie BemecTrBa

Knaccudpukauusa Heopranmyeckux BemiecTB. [IpocTeie M ClI0XKHBIE BEIIECTBA.
Oxcunpl, ux kiaccuukamusa. [uapokcuasl (OCHOBaHUS, KHUCIOPOCOIEpIKAIIINIE
KHUCJIOTBI, aM(oTepHble THAPOKCUbI). KucnoTel, ux kmaccudukanus. OCHOBaHUS, UX
kinaccudukanusa. Conu cpeHre, KUCibie, OCHOOBHBIE U KOMITJIEKCHBIE.

Metasubl. [lonoxkeHne MeTauIOB B TMEPUOAMYECKON CUCTEME W OCOOCHHOCTH
cTpoeHus ux artomoB. [IpocTeie BemiecTBAa — METaUIbl: CTPOEHUE KPUCTAIOB U
MeTaJlJTnyeckass XuMudeckasi cBsizb. OOmme ¢Gu3M4YecKre CBOMCTBA METAUIOB U MX
BOCCTAaHOBUTEJIbHBIE CBONCTBA: B3aUMOJICHCTBUE C HEMeTalaMH (KUCJIOPOIOM,
rajoreHamu, Cepoi, a30TOM, BOJOPOJOM), BOJOM, KHUCJIOTaMH, PAcTBOpAMHU COJICH,
OpPraHUYEeCKUMH BEIIECTBAMHU (CIUPTaMH, TajJioreHajkaHaMu, (EHOJIOM, KHUCJIOTaMH),
menoyaMu. OKCUIBI U TUAPOKCHUABI METAIIIOB. 3aBUCUMOCTD CBOMCTB 3TUX COCUHEHUN



OT CTENEHEW OKHCICHUS METAJUIOB. 3HAY€HUE METAJJIOB B TMPUPOJAEC U IKU3HU
OpraHU3MOB.

Koppo3us  meraminoB. Ilonarne  koppo3uu.  XuUMHUYECKas  KOPPO3US.
DnexkTpoxuMuueckas Kopposusa. CrocoObl 3alUTHI METAJILIOB OT KOPPO3HH.

OO0mue cnoco0bI MOJIy4eHHs MeTa/I0B. MeTtauibl B npupoje. Mertamtyprus u
€€ BUJBL: MUPO-, TUAPO- U IEKTPOMETAIUTYPIHUsl. DIEKTPOIU3 PACIUIaBOB U PaCTBOPOB
COEIMHEHUI METAJIJIOB U €T0 MPAKTUYECKOE 3HAUCHHE.

Hemeranabl. [Tonoxenue nemeramwioB B [lepuonnueckoit cucrteme, 0COOEHHOCTH
CTPOEHHUSA UX aTOMOB. DIEKTPOOTPUIIATEIBHOCTD.

brnaropoansle ra3pl. DJEKTPOHHOE CTPOCHHE AaTOMOB OJaropoJHbBIX Ta30B U
OCOOEHHOCTH MX XUMUYECKUX U PU3NYECKUX CBOMCTB.

Hemeranisl — npocteie BemniecTBa. MIX aTOMHOE U MOJIEKYJISIPHOE CTPOEHUE HX.
Amnorponus. XUMHYECKHE CBOMCTBa HeMmeTaioB. OKHUCIHUTENbHbIE CBOMCTBA:
B3aUMOJICHCTBUE C METaUIaMH, BOJOPOJIOM, MEHEE 3JIEKTPOOTPHULATEIEHBIMU
HEMETalIaMH, HEKOTOPBIMHU CIIOKHBIMHU BeIleCTBaMU. BoccTaHOBUTENBHBIE CBOICTBA
HEMETAJUIOB B peakIusiX ¢ (PTOpoM, KHUCIOPOJIOM, CIIOKHBIMH BEIIECTBAMU —
OKHUCIIUTENIIMU (a30THOM U CEPHOM KUCIOTaMU U JIp.).

JemoHcTpauun

Komnexkmuss  «Knaccudukaius  HEOPraHMYECKMX  BEIIECTB» UM 00Opasibl
MPEICTABUTENIECH KIACCOB.

Komneknusa  «Knmaccudukanuss  OopraHMYeCKUX  BEIIECTB» W 00pasiibl
MPEICTABUTENECH KIACCOB.

Mogenu KpUCTaIuIMYECKUX PENIETOK METAILIIOB.

Komnekius MeTamioB ¢ pa3HbIMU (PU3MYECKUMU CBOMCTBAMH.

Koppo3us meTamioB B 3aBUCUMOCTH OT YCJIOBHIA.

3amura MEeTauIoB OT KOPPO3UHU: 00pa3IIbl «HEPIKABEECKY, 3AIIIUTHBIX MOKPHITH.

Komnexkuus pya. D1eKTposin3 pacTBOPOB COJIEH.

Mopaenu KpucTaquIMuecKuX pemleToK oja, anmasa, rpagura.

Annotponus ¢pocdopa, cepbl, KUCIOPOaa.

JlabopaTopHbIe ONBITHI
IIpakTHUyeckue 3aHATHS
[Tpaktiaeckas padora Ne50. O3nakomieHne ¢ oOpa3naMu IpeacTaBUTeNeH KIaccoB
HEOPraHMYECKHUX BEIIECTB.
[Ipaktuueckas pabora No51. Pemenue 3aay Ha TeMy MeTaJIbl, HEMETAJLIBI.
[Ipaktruueckas pabora No52. B3auMocBs3b Kl1acCOB HEOPraHUIECKUX COCTUHEHUH.
[Tpaktuueckas pabora Ne53B3anmoielicTBe METAIIJIOB C PACTBOPAMH KUCJIOT U COJICH.
CamocrositesibHasi padora(54):
Hammcanue cooOmennii Ha TeMy:

1. Koppo3susi MeTaioB ¥ CIOCOOBI 3aIIUTHI OT HEe.

2. Pounb a3oTa u Bogopoaa B CoJTHEUHOM cucTeMe.

3. O6nacTi NpUMEHEHHUS METAJVIOB U HEMETAJLJIOB.

2.11. OcHOBHBIE KJIACCHI HCOPTAaHUYECKUX M OPTraHUYECKHUX COCAUHECHUM



Boxopoansbie coenuHeHUs1 HeMeTAJLIOB. [lonyueHne aMmuaka u XJ0poBOJI0PO/ia
CUHTE30M U KOCBEHHO. @Dusnueckue cBoHcTBa. (OTHOIIEHHWE K BOJE: KHUCJIOTHO-
OCHOBHBIE CBOMCTBA.

Okcuabl W aHTUAPMABI  KapOOHOBBIX KHCJOT. Hecomeobpasyromme u
cosieoOpazyromue okcuabl. KucioTHeie OKcuabl, X cBOMCTBA. OCHOOBHBIE OKCHU/IBI, UX
cBoiicTBa. AMQOTEpHBIE OKCHABI, MX CBOHCTBA. 3aBUCUMOCTh CBOWCTB OKCHIOB
METAVIOB OT CTENEHU OKUCIEHUS. AHTMAPUABbl KApOOHOBBIX KHUCJIOT KaK aHaJIOTH
KHCJIOTHBIX OKCHJIOB.

Kucsiorsl opranuveckue W HeopraHmvyeckue. KHCIOTBI B CBETE€ TEOpUHU
ANEKTPOIUTUYECKONW aucconanuu. KHCIIOTBI B CBET€ NPOTOJIUTUYECKOW TEOPHHU.
Knaccudukanus opraHMueckiux U HEOPTraHUUECKUX KUCIOoT. OOIIHe CBOMCTBA KUCIIOT:
B3aUMOJECHCTBUE OPTaHNUYECKUX U HEOPTaHUUYECKUX KHUCIIOT C METaulaMU, OCHOOBHBIMU
1 aM(OTEepHBIMH OKCUAAMH U THAPOKCUTIAMHU, COJISIMHU, 00pa30BaHUE CIIOXKHBIX 3(UPOB.
Oco06eHHOCTH CBOMCTB KOHIIECHTPUPOBAHHOM CEPHOUM M a30THOM KUCIIOT.

OcHoBaHUsl OopraHuvYeckne M Heopranuveckue. OCHOBAHHUS B CBETE TEOPUU
AJIEKTPOJIUTUYECKON auccounanuu. OCHOBaHMS B CBETE MPOTOJIUTUYECKON TEOPUHU.
Knaccudukanusi opraHM4eCKUX U HEOPTaHMYECKUX OCHOBaHUM. XMMHUUYECKUE CBOMCTBA
ieJI0Yeil U HEepacTBOPUMBIX OCHOBaHMU. CBoilCTBa OECKUCIOPOJIHBIX OCHOBAaHHIL:
aMMUaKa 1 aMMHOB. B3anMHO€E BIIMsSIHUE aTOMOB B MOJIEKYJIE aHWJIMHA.

AM@oTepHble OpraHMyYecKue M HeopraHuveckue coeauHeHusi. AmdorepHsie
OCHOBAHMSI B CBETE MPOTOIUTHUECKON TeoprHr. AMGPOTEPHOCTH OKCUJIOB U THAPOKCUIOB
MEPEXOIHBIX METAJJIOB: B3aUMOJICHCTBUE C KUCIOTAMHU U IETOYAMH.

Coau. Knaccudukanus u xuMudeckue cBoicTBa cosieih. OCOOEHHOCTH CBOMCTB
COJIEN OPraHNYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'eHeTH4eckasi CBA3bL MeEXKAY KJIACCAMH OPraHUYECKHX M HEOPraHMYeCKHX
coenuHennil. IloHATHE O TEHETHMYECKOM CBSA3M U TEHETUYECKUX psSgax B
HEOPraHMYECKONW M OpraHuyYecKoil XuMuU. ['eHeTHudeckue psiibl MeTaia (Ha mpuMepe
KaJIbIUsSl U Keje3a), HeMeTauia (Cepbl U KPEMHUS), TIEPEXOHOr0 dJIeMEeHTa (IIMHKA).
['eneTnueckue psiibl M1 TEHETHUYECKasl CBSI3b B OpraHuyeckoil xumuu. EITUHCTBO Mupa
BEILIECTB.

JlemoHcTpanumn

Kosnnekiuu KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJOB, JIEMOHCTpAIUs HUX
CBONCTB.

JlaGopaTopHbie padoThI — HE PETyCMOTPEHO
IIpakTHyeckue 3aHATHS
[Ipaktuueckass pabora NoS4. TlomydeHue XIJIOPOBOJOpPOAA W COJSHOM KHUCIOTBI, MX
CBONCTBA.
[Ipaktuueckass pabora Ne55. O3HakomieHHE ¢ oOpasllaMH MPEACTABUTENCH KIacCOB
HEOPraHMYECKHUX BEIIECTB.
[Ipaktuueckass pabota NeS6. OcyliecTBieHHE MNPEBpPALICHUNM MEXKIy Kilaccamu
BEILIECTB.
CamocrositesibHasi padora(4u):
Hanucanue coobmennii Ha TeMy:EquHCTBO MUpa BEIIECTB.
Pa3paboTka npe3eHTanuu Ha TeMy: ['eHeTnyeckast CBsi3b BEIIECTB.
2.12. Xumus 3J1eMEeHTOB



s-JaeMmenTbl Bomopoa. /[BoiicTBEHHOE MOJ0KEHHE BOAOPOAA B NMEPUOIUYECKON
cucreme. M3oronsl Bogopoaa. Tsokenast Boga. OKUCIUTENBHBIE U BOCCTAHOBUTEIIBHBIE
CBOMCTBA BOJOpPOJA, €ro IOJy4YeHWE M NpuMeHeHue. Posb Bomopona B KUBOU U
HexuBOM mnpupoae. Boma. Poib BOApl Kak cpenooOpasyrolIero BEIIECTBA KIETKH.
DKOJIOTHYECKHE ACTIEKThI BOJIOTIOJIb30BaHUS.

JuemenTbl [A-rpynnsbl.  Ilenounble Metamibl. OOmas XapakTepHCTHKA
HIEJIOYHBIX METAJUIOB HA OCHOBaHUU MOJI0OKEHUS B [leproauyeckon cuctemMe 31€MEHTOB
.. MenneneeBa u ctpoeHusi aroMoB. IlonmyudeHue, ¢u3nueckue U XUMHUYECKUE
CBOWCTBA IIECJIIOYHBIX METAUIOB. KAaTHMOHBI HIETOYHBIX METAUIOB KakK Ba)KHEHIIas
XUMHUYecKas (popMa UX CYIIECTBOBAHUS, PETYISTUBHAS POJIb KATUOHOB KaJIUsI U HATPUS
B KUBOMU KieTke. [I[pupoaHbie COeTMHEHUST HATPUSA U KaJlusl, UX 3HaYCHHUE.

uemeHTsl IIA-rpynnbl. O0uias xapakTepuCTHKA MIEI0YHO3EMETbHBIX METAJIJIOB
U MarHusi Ha OCHOBaHuHU TonoxkeHusi B Ilepuonnueckoit cucreme snemeHtoB /. U.
MenneneeBa W cTpoeHHs aToMoB. Kanbiuii, ero mnoxydeHue, (U3HYECKUE U
XMMHUYECKUE CBOMCTBA. BaxkHeWmme COEIMHEHUs KalblUs, WX 3HAYCHHE U
npumeHeHue. Kanpuuii B mpupoje, ero OMoJoruyeckas polib.

p-Oy1eMeHTHIAJIIOMUHUN.  XapaKTEpUCTUKA  AJIIOMUHUAS  HA  OCHOBAHUHU
nonoxenus: B Ilepuonnueckor cucreme snemeHToB [[. M. MenaeneeBa u CcTpoeHUs
atoma. [lonydenue, ¢u3Myeckue W XHMMHYECKHUE CBOMCTBa antoMuHUS. Baxueiiue
COCAMHEHUs QJIIOMUHMS, HUX CBOMCTBA, 3HA4YCHUE U IpuMeHeHue. IllpuponHsie
COCIMHEHUS AJIFOMUHUS.

Yriepoa n kpemHuii. O01mas xapakTepuCTUKa HA OCHOBAHUU UX IOJIOKECHUS B
ITepuomnueckoii cucreme /1. . MenneneeBa u crpoenuss aroma. IIpocteie Bemiecrtsa,
oOpa3oBaHHbIE ATUMH 3jeMeHTaMu. OKCHABI M THAPOKCHABI YIiepoAa M KPEMHHMS.
BakHeiime coyv yroiabHOM U KpEMHHEBOUM KUCIOT. CHIIMKATHASI IPOMBIIIIIEHHOCTb.

I'anorennl. O0Omas XapakTEepUCTUKA TaJJOTEHOB Ha OCHOBAaHUM UX IMOJIOKEHHUS B
Ilepnommueckoii cucreme anemenToB /. . MeHnneneeBa u cTpoeHHs aTOMOB. | ajioreHsl
— TIPOCTBIE BEIIECTBA: CTPOEHUE MOJIEKYJ, XMMHUYECKHUE CBOWCTBA, IOJIYYECHHE H
npuMeHeHue. BakHeilllue COeAMHEHUS TallOT€HOB, WX CBOMCTBA, 3HAYCHHE U
npuMeHeHue. ['amorensl B npupojie. bruosorndeckas posiab raJloreHOB.

Xanabkorenbl. OOmas XapakTepUCTUKA XaJbKOI€HOB Ha OCHOBaHUM HX
nonoxxkenuss B llepumoanueckon cucreme anemeHtoB [[. M. MenneneeBa u cTpoeHus
aTOMOB. XaJbKOreHbl — MpocThle BemecTBa. Aimorponuss. CTpoeHHE MOJIEKYJT
AJUTOTPOIHBIX MOAU(UKAIMKI U UX CBoMCTBa. [lomydeHne u mpuMeHeHne KUcIopoaa u
cepbl. XaJbKOTEHbI B IPUPOAE, UX OMOJIOTHYECKas POJb.

JueMeHThl VA-rpynnbl. O0mias xapakTEepUCTHKA SJIEMEHTOB ATOM TPYIIbl Ha
OCHOBaHWU HX T0JI0XKeHU B [lepuognueckoi cucrteme anementoB JI. . Menaeneea u
cTpoeHust aTtoMoB. CTpoeHHE MOJIEKYJIbl a30Ta W aJUIOTPONHBIX MoOJU(pUKALMNA
dbochopa, mx Qusnueckne W XUMHUYSCKHE CBOWCTBA. BoIopoaHble COCTMHCHUS
aneMeHTOoB VA-rpymmbl. Okcuabl a3ota U ¢pochopa, COOTBETCTBYIOIINE UM KUCIOTHI.
Comn »tux kucnor. CBOMCTBAa KHUCIOPOJHBIX COEIMHEHHMH a3oTa U (ocdopa, ux
3HaYCHUE U NTpUMeHeHue. A30T U pocop B MPUPOJE, X OMOJIOTUYECKAS POJIb.

uemenThl [VA-rpynnel. O0mias XxapakTepucTUKa 3J€MEHTOB 3TOM TpyMIbl Ha
OCHOBAaHMWU UX TOJI0XKEeHU B [lepuoanueckoii cucreme anmemenToB . . Menaeneea u
CTpOEHHUS aTOMOB. YTiiepoa U ero ajuiorponus. CBOHCTBA aJIJIOTPOIMHBIX MOAU(DUKALIHIA



yIiiepojia, uX 3HaueHHe U npuMeHeHne. OKCUIbl U THAPOKCUABI YIIEPOIa U KPEMHHS,
X XuMuyeckue cBoiictBa. Coyid yroJbHOW M KPEMHHUEBBIX KHCIOT, UX 3HAYECHHE U
npuMmenenue. I[lpupogoobOpasyiomias poip yriepojga [Jisl XUBOM W KpeMHHUS MJis
HEKUBOW MPUPOBI.

d-Daementbl OcobOenHoctn cTpoeHHs atomoB d-3nementoB (IB-VIIB-rpymm).
Menp, IUMHK, XpOM, X€J€30, MapraHell Kak IMpOCThIE BEIIECTBA, UX (U3UYECKUE U
XUMHUYECKUEe CBOWCTBAa. HaxoxkaeHue 3THX METaJIOB B MPHUPOJIC, UX TMOJyYCHHE U
3HaueHue. CoerHeHUs d-AJIEMEHTOB C Pa3IMYHBIMU CTEMEHSIMU OKUCIICHUS. XapaKTep
OKCHUJIOB U THUJIPOKCUIOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTH OT CTEIEHH OKHUCICHUS
MeTaia.

JdeMoHCcTpanuu

Komnekimn mpocThiX — BEHIECTB, OOpPa30BaHHBIX  DJIEMEHTAMHM  Pa3JIMYHBIX
AJIIEKTPOHHBIX ceMecTB. Koekiny MUHEepaaoB U TOPHBIX MOPO/I.

[TonyyeHue aTOTPONMHBIX MOAM(PHUKAIIMA KUCIOPOIa, cepbl, hocdopa.
JlabopaTopHbie padoThI — HE TPETYCMOTPEHO
IIpakTH4Yeckue 3aHATHS
[Ipaktruueckas padbora Ne57. M3yueHue CBOMCTB MPOCTHIX BEIIECTB U COEAMHEHUH S-
AJIIEMEHTOB.
[TpakTraeckas padota No58. M3ydyeHne cBOMCTB MPOCTHIX BEUIECTB U COSAUHEHUH P-
AJIEMEHTOB.
[Ipaktuueckas pabora NeS9. M3yueHue CBOMCTB MPOCTHIX BEIIECTB U COSAMHEHHH d-
AJIEMEHTOB.
[Ipaktuueckas pabora Ne60IlomyueHnue amtoTpONHBIX MOAU(DUKAIIHIA
CamocrosiTesibHas padoTa(5u):
Pa3paboTka npe3eHTanuu Ha TeMy: XUMHUS JIEMEHTOB.
[IpopaboTka KOHCIIEKTOB

2.13. Xumus B :KU3HH 0011IeCTBA

XumMust M NPOM3BOJACTBO. XUMHYECKAs MPOMBIIIJIEHHOCTh M XUMHUYECKHE
TexHoJiorud. CpIppe 11 XUMHYECKOW MPOMBIINUIEHHOCTH. Boga B XuMHYeCKOU
MPOMBIIIJIECHHOCTU. JHEPTUsl ISl XUMUYECKOT0 IMPOU3BOJCTBA. HayyHble MPUHIUIIBI
XMMHYECKOTrO MPOU3BOJACTBA. 3alllATa OKPYKAIOWIEW Cpenbl W OXpaHa Tpyla IpHU
XUMHYECKOM  Tpou3BojACTBE. (OCHOBHBIE CTaIWM XHUMHYECKOTO IPOW3BOJICTBA.
CpaBHeHUE NMPOM3BOJICTBA AMMHUAKa U METAHOJIA.

XuMHSI B CeJIbCKOM XO3fIlicTBe. XHMMHU3aIMS CEJIBCKOIO XO3SIMCTBA U €€
HarpaByieHUS. PacTeHus u mouBa, TOYBEHHBIN MOTIONIAIOIINN KOMIUICKC. Y TOOpeHHS 1
UX Kiaccuukamus. XHUMHYCCKHE CpEJICTBa 3allUThl pacTeHul. OTpuUlaTelIbHBIC
MOCACACTBUS  NPUMEHEHUS TEeCTULIHMAOB W Ooppba ¢  HuMH. XUMH3AIUA
’)KUBOTHOBO/ICTBA.

XumMus M IK0J0rus. XMMUYECKOE 3arpsi3HEHUE OKpykaromiehd cpeapl. OxpaHa
rugpocPepsl OT XHUMHUECKOTO 3arpsi3HeHus. OxpaHa TMOYBBI OT XHUMHYECKOTO
3arpsizHeHusi. Oxpana atMocdepbl OT XMMHUYECKoro 3arpsi3HeHus. Oxpana (uopsl u
(hayHBI OT XUMHYECKOT'0 3arpsiI3HEHUS. BUOTEXHOIOTHS U TeHHAsI HHKEHEPUS.

XuMHsl M NOBCEJHEBHAA KM3Hb 4ejgoBeka. JlomamHss anrtexka. Morwomme u
yuctamue cpenacrsa. Cpeacrsa 60pb0ObI ¢ OBITOBBIMH HaceKOMbIMHU. CpeicTBa JIMUHOU



TUTUEHbl W KOCMETUKU. XUMHUS M nuina. MapKupoBKH YIAKOBOK IMHINEBBIX U
TUTUEHUYECKUX MPOJYKTOB W YMEHHE HX UHUTaTh. ODKOJOTUS >KWIHIIA. XUMHS U
TE€HETHKA YeJIOBEKa.

JemoncTpanuun Mojenu mpou3BOACTBA CEPHOM KUCIOTHI M amMuaka. Koutekuns
yaoOperuit u mectunuaoB. OOpasipl CPeACTB OBITOBOM XWMHUU W JICKAPCTBEHHBIX
MpernapaTos.

JlabGopaTopHbie padoThI — HE TPEYCMOTPEHO

IIpakTnyeckune 3aHATHS

[Ipaktuueckas pabora Ne61O3HaKOMIIEHUE C KOJJIEKIIMEH YA0OPEHUH U MECTUIINIOB.
[Ipaktuueckas padora Ne62. O3HakomiIeHHE ¢ 00pa3laMu CPeJICTB OBITOBOM XUMUU U
JIEKapCTBEHHBIX MPENnapaToB.

CamocrosiTesibHasi padoTa(44):

[ToAroTOBUTH MpE3EHTAIIMN HA TEMBI:

XuMus U TUIIA.

XUMHS ¥ TEHETUKA YEJIOBEKA.

XUMUYECKOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.



IIpuMepHbIe TeMbI pedepaToB (A0KJIAA0B), HHAUBUAYAJIbHBIX IPOEKTOB

* brOTEeXHOIOrMs U reHHast MHXKeHepusl — TexHoaornu XXI Beka.

* HaHoTexHONOrMA Kak TPUOPUTETHOE HANPABICHUWE pPA3BUTHA HAyKU W
npou3sBojicTBa B Poccniickon Penepanun.

* CoBpeMEHHBIE METObI 00€33apaKUBAHUS BOJIBI.

* AJu10TpONIMS METAJLIOB.

* Xuznb u nesrenvHocth [. . Menaeneena.

* «[lepuonnueckoMy 3akoHy Oy/yIllee HE TPO3UT Pa3PYIICHUEM. . )

* Cunres 114-ro anemenTa — TpuyM@ poCCUICKUX (PUZUKOB-SIACPIIUKOB.

 M30T0omnBI BOKOpOAA.

* lcnionb30BaHuE paiMOAKTUBHBIX N30TONOB B TEXHUYECKUX LETISX.

* PEHTr€HOBCKOE U3ITyYEHUE U €r0 UCMOJIb30BAHUE B TEXHUKE U MEIUIMHE.

* [Ina3zma — 4eTBEpPTOE COCTOSIHUE BEILIECTBA.

* AMopdHBI€ BelIecTBa B IPUPOJEC, TEXHUKE, OBITY.

* OxpaHa OKpYX arIEenh Cpelbl OT XUMUYECKOTO 3arpsi3HeHusd. KonumyecTBeHHbIE
XapaKTEPUCTHKU 3arpsI3HEHUSI OKPYKaroLIE Cpeibl.

* [IpumeHeHue TBEpAOTO U ra3oo0pa3Horo okcuaa yriepoaa (IV).

* 3anuTa 030HOBOI'O SKpaHa OT XUMUYECKOTO 3arpsi3HEHUS.

* I'pybOoaucnepcHble CHCTEMBI, HUX KIacCU(pUKALMSI M HCIOJIb30BAHHE B
npodeccuoHanbHOM aesTenbHOoCTH. * KocmeTnueckue reinu.

* [IpumeHeHre CyCIIEH3Ui U OMYJIbCUI B CTPOUTEIBCTBE.

* MuHepasibl ¥ TOpHbIE TIOPO/Ibl KAK OCHOBA JINTOC(EPHI.

» PacTBOpBI BOKpYT Hac. Tumsl pacTBOpPOB.

* Boza kak peareHT u cpena Juisi XMMHYECKOro Ipolriecca.

* XXusnp u aesrenpHocTh C. AppeHuyca.

* Bxylag OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUU DIICKTPOIUTHYECKOU
JTUCCOLIMAIINH.

* YcrpaHeHue 5KeCTKOCTH BOJIbI Ha MPOMBIIIIEHHBIX MPEANPUITHSIX.

* CepHas KUCIOTa — «XJIE0 XUMUYECKON MPOMBIIILIIEHHOCTH .

* Mcnonp30BaHre MUHEPATBHBIX KUCIOT Ha NPEINPUATUAX PA3IMYHOTO TPODUIIS.

* OKCHUJIBI U COJIM KaK CTPOUTEIbHBIE MATEPUAIIBI.

* cropus rumca.

* [IoBapeHHas coIb KAK XUMHYECKOE CBIPHE.

* MHOTONMMKMI KapOOHAT KaNbIUs: B IPUPOJIE, B IPOMBIIINIEHHOCTH, B OBITY.

* Peakiuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupTyansHoe MOJENMPOBAHNE XUMUYECKUX MPOLECCOB.

* DJIEKTPOJIU3 PACTBOPOB 3JIEKTPOJIUTOB.

* DJIEKTPOJIU3 PaCIIaBOB JIEKTPOIUTOB.

* [IpakTHueckoe MpUMEHEHHUE JIEKTPOIN3a: papuHUPOBAHUE, raIbBAaHOIJIACTHKA,
raJlbBaHOCTETU4.

* VcTopust mojiy4eHusi ¥ MPOU3BOICTBA ATFOMUHHSL.

* DJEKTPOIUTUUECKOE MOJTyUYeHUE U pauHUPOBAHUE MEIH.

* )Kuznp u aesrenbHocTs I, J3BH.



* Pomp MeTrasmoB B UCTOPUM  YENIOBEYECKOM nMBMim3anuu. Mcropus
OTEYECTBEHHOW  YEPHOW  METAJULypIuH. CoBpeMEHHOE  METaIypruyecKoe
IIPOU3BOJICTBO.

* Mctopuss OTE€4ECTBEHHOW LBETHOW METAJLIYprud. Ponbs METaluioB M CIUIABOB B
Hay4YHOTEXHUYECKOM IIpOTpecce.

* Koppo3ust MeTasuioB u criocoObl 3alIUThI OT KOPPO3UHU.

* HepTHBIE WK OJIarOPOIHBIE T'a3bl.

* Poxxnaromue com — rajaoreHsl.

* McTtopus mIBEICKON CIIMYKH.

* McTopust BOSHUKHOBEHUS U PA3BUTHSI OPraHUYECKON XUMUU.

* JKusHb u gesarensHOCTh A. M. byTiieposa.

* Butanusm u ero kpax.

* Ponb OTEUECTBEHHBIX YYEHBIX B CTAaHOBJICHHMM W Pa3BUTUU MHPOBOU
OPTraHUYECKON XUMHH.

* COBpEMEHHBIE NPEJICTABIECHUS O TEOPUH XUMHUYECKOTO CTPOEHHS.

* DKOJIOTMYECKHE ACTIEKTHI UCIIOIb30BaHUs YIIIEBOJIOPOJIHOTO CBIPBS.

*  DOKOHOMHYECKME  aCIIeKThl  MEXIYHApOAHOTO  COTPYAHUYECTBA IO
HCIIOJIb30BAaHUIO YTIIEBOAOPOIHOTO CHIPBSI.

* Ucropust OTKpBITHS M pa3padOTKU Ta30BBIX M HEPTAHBIX MECTOPOXKIACHHI B
Poccuiickon @enepannmu.

* X¥MHUs yTIEBOIOPOAHOIO ChIPhS M MOl Oyay1ast npogeccus.

* YTI1€BOOPOIHOE TOIUIMBO, €r0 BU/IbI MU Ha3HAYCHUE.

* CUHTETUYECKHUE KayuyKU: UCTOPHS, MHOr0oOpa3ue U MepCreKTUBBI.

* PesunoTrexHMUEeCKOE MPOU3BOACTBO M €0 pOJIb B HAYYHO-TEXHUYECKOM
rporpecce.

» CBapo4HOE IPOU3BOJICTBO U POJIb XUMHUH YIJIEBOJIOPOJOB B HEM.

* Hedtp 1 ee TpaHCOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEKIyHAPOIHOTO
COTPYJIHHUYECTBA.



TEMATHUYECKHWMH IIJIAH

HaumenoBanue pasaciia

KomuuectBo yacos

MaKCHUMaJbHasl | CAMOCTOsI- |  O0sI3aTesbHAs Ay AUTOPHAS
yueOHas TeJIbHAS yueOHasl Harpy3Ka, B T.U.:
Harpyska yueOHasi | BCero 3aHs- n1a0. U Tpax.
pabora THH 3aHITHI
Brenenune 6 2 4 1
1. Oprannyeckasi XuMmust 122 39 81 29
1.1. TIlpemmeT oOpraHu4eckod XUMHH. 15 5 10 2
Teopus CTPOCHHUS OpPTaHUYECKUX
COCTMHEHUHU
1.2. IIpenespHbIe YIIEBOIOPOIBI 12 4 8 4
1.3. OTHIICHOBEIC Hu JIMEHOBBIE 11 4 7 2
YTICBOIOPO,IBI
1.4. AlleTHJICHOBBIE YTIIEBOIOPOJIBI 8 3 5 2
1.5. ApoMaTHdecKre yriaeBOIOPOIbI 7 2 5 2
1.6. [Ipuponusie WCTOYHUKHU 6 2 4 2
YTJIEBOIOPOJIOB
1.7. T'ugpokcuiIbHBIE COSTUHEHUS 12 8 3
1.8. Anpaeruasl U KETOHBI 9 3 6 2
1.9. KapOoHOBBIE KHCIOTHI W UX 9 3 6 2
MTPOU3BOHBIE
1.10. YrieBoasl 9 3 6 2
1.11. AMHHBI, aMUHOKHCJIOTHI, O€JIKH 9 3 6 2
1.12. A3zoTconepxaiye 6 2 4 2
TeTEePOIMKINYECKUE COCZIMHEHHSI.
HyxkiienHOBBIE KUCIIOTBI
1.13. Buonornuecku aKTHUBHEIE 9 3 6 2
COCJIMHCHUSI
2. O0uIasi 1 HeopraHuveckass XUMHS 150 50 100 34
2.1. XumMusg — HayKa 0 BeIecTBax 6 2 4 2
2.2. Ctpoenue aToMa 9 3 6 2
2.3. [lepuoamueckuit 3aKOH u 12 4 8 2
[lepuoaunueckass cucTeMa XUMHYECKUX
anemenToB JI. 1. MenpaeneeBa
2.4. CtpoeHue BellecTBa 12 4 8 2
2.5. llonumepsl 7 2 5 1
2.6. JlucnepcHbIe CUCTEMBI 8 3 5 2
2.7. XUMUYECKHUE PEaKIIun 15 5 10 4
2.8. PactBOpBI 12 4 8 2
2.9.  OxucnuTenbHO-BOCCTAHOBUTEIbHBIE 15 5 10 4
peakiyu. DISKTPOXUMHIECKUE MPOIECCHI
2.10. Knaccudurarnust Bemiects. [IpocThie 15 5 10 4
BEIIeCTBa
2.11. OcHOBHBIE KJIaCcChl HEOPTaHUYECKUX 12 4 8 3
Y OPTaHUYECKUX COCTUHEHUN
2.12. Xumusi 2JIeMEHTOB 15 5 10 4
2.13. XuMmus B )KU3HU 0011eCTBA 12 4 8 2
HTtoro 278 93 185 64




XAPAKTEPUCTHKA OCHOBHBIX BUJOB YUEBHOM JEATEJIBHOCTHU
CTYAEHTOB

Conepxkanue o0ydeHUs XapaKTepUCTHKA OCHOBHBIX BUJIOB JCATEILHOCTH CTYICHTOB (HA YPOBHE
y4eOHBIX TEHCTBHIN)

Baxneiiimue xumuyeckue | YMEHHE AaBaTh ONPEACICHUE U ONEPUPOBATH CIETYIOIINMU XUMUIECKIMHA

TMOHATHS MOHSITUSIMU: BEILIECTBO, XUMUYECKUM FITEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIC aTOMHAs U MOJICKYJISIpHAS MacChl, HOH, aJIJIOTPOIIHS,
M30TOITbI, XUMHYECKAs! CBS3b, DJIEKTPOOTPHUIIATETHHOCTD, BaJICHTHOCTb,
CTETIeHb OKUCIIEHHS, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM
ra3000pa3HbIX BEIIECTB, BEIISCTBA MOJICKYISPHOTO H HEMOJICKYISPHOTO
CTPOEHHSI, PACTBOPHI, HIEKTPOIUT U HEIIIEKTPOIIHT, IIEKTPOITUTHIECKAS
JTUCCOIUAITHS, OKUCIIUTENb ¥ BOCCTAHOBUTENb, OKUCIECHHE U
BOCCTAHOBJICHHE, TEIIOBOH 3(D(PEKT peakiuu, CKOPOCTh XUMHUECKOM
peaKkInu, KaTajiu3, XUMUYECKOE PaBHOBECHUE, YIJIEPOIHBIN CKETIET,
(hyHKIIMOHANBHAS TPYTINA, H30MEPHs], TOMOJIOTHS

OcCHOBHbBIE 32aKOHBI DopMyIUpOBaHNE 3aKOHOB COXPAHEHHUSI MAaCChI BEILIECTB U IOCTOSIHCTBA

XHMHHU COCTaBa BEIIECTB. Y CTAHOBKA PUYMHHO-CIIEACTBEHHON CBA3H MEXIY
coJiep>KaHUEeM ATHUX 3aKOHOB M HAIIMCAHHUEM XUMHUUYECKHX (GOPMYII 1
YpaBHEHUHU. Y CTaHOBKA 3BOJIIOLIMOHHON CYITHOCTH MEHEIEEBCKON U
COBpeMeHHOH (popMyITUpoBOK Nieproandeckoro 3akoHa /1. M. Menpneneesa.
O0mbsicHenne (PU3NIECKOTO CMBICIIA CHMBOJIMKHY IEPHOINIECKOM TaOIHIIBI
xummdeckux snemeHnToB /. . MenneneeBa (HOMEpOB 3JIeMeHTa, TIEpHO/Ia,
TPYIIbl) U yCTAaHOBKA IPUYUHHO-CJIEICTBEHHON CBSA3U MEX]Ly CTPOESHUEM
aToMa U 3aKOHOMCPHOCTAMU U3MCHCHUSA CBOMCTB 3JI€MECHTOB U
00pa30BaHHBIX MU BELIECTB B IEPUOJAX U rPyNnax. XapakTepHUCTHKA
3JIEMEHTOB MaJbIX M OOJBLINX MEPUOIOB 110 UX MOJOKEHHUIO B
ITepuonnueckoii cucreme JI. 1. Menneneesa.

OcHOBHBIE TEOPUH YcraHoBKa 3aBUCUMOCTH CBOMCTB XUMUYECKHUX BEIIECTB OT CTPOEHUS

XUMUH aTOMOB 00Pa3yIONINX UX XUMUYECKUX JIIEMEHTOB. XapaKTepPUCTHUKA
BOKHENIINX TUIIOB XMMUYECKUX CBSI3€M U OTHOCUTEIBHOCTH 3TOU
tunojiorud. OObSICHEHHE 3aBUCIMOCTH CBOMCTRB BEILIECTB OT MX COCTaBa U
CTPOCHHUS KPUCTATUIMYECKUX pelieToK. DopMyIupoBKa OCHOBHBIX
MOJIOKEHUH TEOPUU JIEKTPOIUTUUECKON TUCCOUALMN U XapaKTEPUCTHKA
B CBETE ITOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
coeuHeHnl. @OopMyJIMPOBKA OCHOBHBIX MOJOKEHUH TEOPUN XUMUYECKOTO
CTPOCHUS OPraHUYECKUX COEAUHEHUIN U XapaKTEPUCTHKA B CBETE 3TOU
TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUMN

Baxneiimue BemecTBa M | XapakTepUCTHKa COCTaBa, CTPOEHUS, CBOUCTB, MOTy4YEeHUS U TPUMEHEHHUS
MaTepHaJibl BakHeimmx metaiioB (IA u II A rpynm, aqroMuHMs, *xKene3a, a B
€CTECTBEHHO-HAYYHOM MPOQHIIe U HEKOTOPBIX d-3JIEMEHTOB) M UX
coeMHEeHN. XapaKkTepucTuKa cocTaBa, CTPOCHUS, CBOMCTB, MOJyUEHUS U
npuMeHeHus Baxnenmmx Hemetawios (VIII A, VIIA, VIA rpymnm, a Takxke
azorta 1 ocopa, yriepoaa u KpeMHHS, BOJOPOAA) U MX COSAUHEHUH.
XapakTepuCcTHKa COCTaBa, CTPOSHHS, CBOMCTB, MOTYUYEHNS U IPUMEHEHHS
BaXHEHIITNX KJIACCOB YIJIEBOAOPOIOB (aJIKaHOB, IMKIIOAJIKAHOB, AKEHOB,
JIKMHOB, apE€HOB) U MX HanOoJee 3HAYMMbIX B HAPOAHOXO3SIICTBEHHOM
IUTaHe MpeICcTaBUTeNei. AHaIOrMYHas XapaKTepUCTHKA BaKHEHIINX
MIpecTaBUTeNel IPYTHX KIacCOB OPraHUYEeCKUX COSAMHEHUI: METaHOMa !
3TaHOJIa, CIOKHBIX 3(HUPOB, )KUPOB, MBI, ANbJAETHUIOB ((HOPMaIbIAETUAOB U
aleTanbJeruia), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOR
KHCJIOTHI, /ISl €CTECTBEHHO-HAYYHOTO POQHIISI TpecTaBUTENCH APYTHX
KJIACCOB KHCJIOT), MOHOCaXapHI0B (TIIFOKO3BI), TUCaxapuIoB (Caxaposbl),
MoJIcaxapuIoB (Kpaxmaia U LeJUTI0N03bl), aHUIIMHA, aMUHOKHCIIOT,
0eNKOB, ICKYCCTBEHHBIX Y CHHTETUYECKIX BOJIOKOH, Kay4yKOB, IIaCTMAcC

XUMUYeCKHUil A3bIK U Hcnonb3oBanue B yueOHON U MPodecCHOHATBHON ASSITEIbHOCTH




CHMBOJIHKA

XUMUYECKUX TEPMUHOB U CUMBOJIMKHU. Ha3BaHKE N3YYEHHBIX BEIIECTB 11O
TPUBHAIHLHON MIIH MEXTyHAPOTHOW HOMEHKIIATYpe U OTPaKEHUE COCTaBa
3TUX COCTUHEHHUH C TIOMOIIBI0 XUMUYeCcKHX dopmyi. OTpakeHue
XUMHUYECKUX MPOIECCOB C MOMOIIBI0 YPaBHEHUN XMMHUECKUX Peakiui

XuMHYeCKHe peaKun

OOBsCHEHUE CYIIHOCTH XUMUYECKUX mporeccoB. Kimaccuukanus
XUMHYECKUX PEAKIUil 10 Pa3IndHbIM MTPU3HAKAM: YUCITY B COCTaBY
MIPOJIYKTOB U PEareHToB, TerioBoMy 3 dekTy, HarpasiieHuto, Qase,
HaJIMYUIO KaTaIN3aTopa, N3MCHECHUIO CTETICHEW OKHCIICHHSI 3JICMEHTOB,
00pa3yromux BemecTBa. Y CTAHOBKA IPU3HAKOB OOIIETO U Pa3InIHOTO B
TUTIOJIOTUH PEAKIIUM JIJI1 HEOPTaHUYECKON U OpraHUYeCKOil XUMUH.
Knaccudunmkarys BemecTB U NPOIECCOB C TOUKH 3PEHUSI OKUCIICHHUS-
BoccTaHoBiIeHHA. CocTaBlIeHNE ypaBHEHUH PEakIiil ¢ TOMOIIBIO METO/Ia
3JIEKTpOHHOTO Oastanca. OObSICHEHNE 3aBUCHMOCTH CKOPOCTH XUMHUIECKON
pPEaKIUU ¥ MOJIOKEHUS] XUMUYECKOTO PABHOBECHS OT Pa3IMYHBIX (JaKTOPOB

XuMHYeCKui BrinonHeHHE XUMUYECKOTO JKCICPUMEHTa B IOJIHOM COOTBETCTBUHU C

IKCHEePUMEHT npaBuinamMu  Oe3omacHocTH. HaOmronenwme, ¢Qukcamuss ©W - OmucaHHE
pE3yJIBTATOB MPOBEIECHHOTO SKCIIEPUMEHTA

Xumuyeckasi [IpoBeneHEe CaMOCTOSTEILHOIO TOUCKA XUMHUYECKOW HH(OPMAITUH C

HHpopmanus HCIIOJIb30BaHUEM Pa3IMYHBIX HCTOUHUKOB (Hay4HO-TIOMYJISIPHBIX U31aHUH,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa). Mcons3oBanme
KOMIBIOTEPHBIX TEXHOJIOTHIA JJ1s1 00pabOTKH U Mepeaayr XHMUIECKOMI
nHGOPMALIMH U ee TPEACTaBICHHs B Pa3IHUHbIX (hopMax

Pacuerpl 0 XHMHYECKHM
dbopmyaam u

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

YPaBHEHUSIM 3a]a4 10 XUMHYECKHM OpPMYJIaM B YpaBHEHUSIM
IIpopuianHoe u OOBsicHeHNE XUMUYECKUX SBICHUH, TPOUCXOASIINX B IPUPOJE, OBITY U Ha
npodeccCHOHAIBLHO npousBoAcTBe. OnpeaeneHre BO3MOXKHOCTEN MPOTEKaHUSI XUMUYECKHUX

SHAYMMO€ COoACpiKaHue

MIPEBpAILCHUH B pa3In4HbIX ycnoBuax. CoOroneHne npaBui
9KOJIOTHYECKH IPaMOTHOI'O ITOBECHUS B OKpYyXkarolel cpene. Ouexka
BIIMSIHUSL XUMHYECKOT'0 3arps3HEHUS OKPY>KaloLIel Cpeibl Ha OpraHnu3M
YeJIOBEKa U JpyTrHue XKUBble oprann3Mbl. CoOM0AeHre paBuil 0€30M1acCHOrO
oOpalleHus ¢ TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBAMHU, JJA00OPATOPHBIM
obopynoBanueM. [ToAroToBka pacTBOPOB 3a1aHHOIN KOHIIEHTPAIIMH B OBITY
1 Ha npou3BozacTBe. Kpurnueckas oleHKa JOCTOBEPHOCTH XUMHUYIECKOM
WHGOPMAIIMH, TOCTYNAIONIEH W3 Pa3HBIX HCTOYHUKOB




YYEBHO-METOINYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI YYEBHOU JUCIHUIIVIMHBI « XUMMU 5D

OcBoeHne mporpaMMbl YUeOHOW ITUCIUIUIMHBI «XUMUS» MPEAroiaracT HaJudhe B
po)eCCHOHATEHON  00pa30BaTEILHOM OpraHW3aINK, PEATH3YIONIEH 00pa30BaTEIbHYIO
nporpaMmy cpegHero oOmiero oOpazoBanusi B mpeneiax ocBoenus OIIOIT CIIO na 6aze
OCHOBHOTO 00IIero ob6pa3oBaHus, KaOWMHETa XUMHHM C JlabopaTopue W J1abopaHTCKOU
KOMHATOM, B KOTOPOM HMMEETCS BO3MOXXHOCTh 0OeceunTh CBOOOAHBIA M0CTyM B MHTEpHET
BO BpeMs yueOHOT0 3aHATUS U B IEPUOJI BHEYUECOHOM IEATETbHOCTH 00yUYarOIINXCS.

[lomenienne kaOuWHeTa  JIOJDKHO — YAOBIETBOPATH  TpeboBaHusiM  CaHUTapHO-
AMUEMHOJIOTHYECKUX npaBui U HopMmaTuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAIIIEHO
TUIIOBBIM  000PYJOBAaHUEM, YyKa3aHHbIM B HACTOAIIMX TpeOOBaHUAX, B TOM YHCIE
CHelUaIn3upoBaHHON yueOHON MeOenbl0o U cpeiAcTBaMU OOYYEeHHS, JOCTATOYHBIMH IS
BBITIOJTHEHHSI TPEOOBaHUH K YPOBHIO TIOJTOTOBKH O0yYarOIIIHXCS.

B kabunetre N0MKHO OBITH MYJIBTUMEAHITHOE OOOPYIOBAHKE, MOCPEICTBOM KOTOPOIO
YY4aCTHUKH 00pa30BaTEIBHOTO MPOIEcca MOTYT MPOCMAaTPHUBATh BU3yalbHY0 WH()OPMAIIHIO
M0 XUMHH, CO3/IaBaTh MMPE3CHTAINH, BHICOMATEPHAIIBI H T. TI.

B cocraB yueOHO-METOANUECKOTO U MaTepUATbHO-TEXHUIECKOTO OCHAIICHHUS KaOWHETa
XUMUU BXOJIAT:

* MHOTO(YHKIITMOHAIBHBIA KOMILIEKC NP0 aBaTes;

* HaTypajbHble OOBEKTHI, MOJEIU, MPUOOPHI W HAOOPHI JUIsI TTOCTAHOBKHU
JEMOHCTPALIMOHHOTO M YYEHUYECKOTO IKCIIEPUMEHTA;

* IEYATHBIC ¥ 9KPAHHO-3BYKOBBIE CPEACTBA OOYUCHHUS;

* CpeJICTBA HOBBIX HH()OPMAITMOHHBIX TEXHOJIOTHH;

* PEaKTUBBI;

* IEPEYHU OCHOBHOM U JIOMOJIHUTEILHON YU4eOHOM TUTEPATYPHI;

* BCIIOMOTATEIbHOE 000PYIOBAaHUE M MHCTPYKIIUH;

* OuOMMOTEeYHBIN (HOH.

B Oubnuoreunslii ¢GoHA BXOAAT YYEOHUKHM M YYEOHO-METOJUYECKUE KOMILIEKTHI
(YMK), pexomMeHIOBaHHBIC WU JOMYIICHHBIC JJIS HUCIOJIH30BAaHUS B MPOQECCHOHATBHBIX
00pa30BaTEeNbHBIX OPTaHU3AIUAX, PEATU3YIONINX O00pa30BATEIBbHYIO MPOTPaAMMY CPEAHETO
obmero oo6pazoBanus B mpeaenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro
obpazoBanus. bubmuoreunbiit GoHI MOXKET OBITH JOMOJHEH XMMHUYSCKOM IHITMKIIONCIUEH,
CIIPaBOYHUKAMU, KHUTAMU JJI YTEHUS TI0 XUMUHU.

B npornecce ocBoeHus mporpaMMbl y4eOHOM AUCITUTUTMHBI « XUMUS» CTYIEHTHI TOJKHBI
MMETh BO3MOXKHOCTh JOCTyNa K DJJEKTPOHHBIM YyYE€OHBIM MaTepHaliaM [0 XHMUH,
UMEIOIUMCS B CBOOOJHOM JOCTyre B cetd HHTepHET (PJIEKTPOHHBIM KHUTaM,
MpakTUKyMaMm, Tectam, marepuanam EI'D u np.).






PEKOMEHAYEMAS JINTEPATYPA
s cTryneHToB

labpuensa O.C., OctpoymoB W.I. Xwumus nmns mpodeccuii M CIENHATBHOCTEN
TEXHUUYECKOTO Mpoduist: ydeOHUK AJsl CTyI. yUpexkIeHui cpen. mpod. odpasoBanusa. — M.,
2016.

INa6puensa O.C., OctpoymoB U.I'., Octpoymosa E.E. u ap. Xumus nus npodeccuit u
CHEIUATbHOCTEH €CTeCTBEHHO-HAYUYHOTO MpOoduiis: y4eOHUK Uil CTY/A. YUPEKIACHUM cpes.
npod. oOpazoBanusi. — M., 2016.

INabpuensa O.C., OctpoymoB W.I'. Xumus nns npodeccuid M crnenualibHOCTEN
COLIMAIBHOAKOHOMUYECKOTO U TYMaHUTApHOTO Mpoduiei: yueOHUK IS CTYl. YUPEKICHUN
cpen. npod. oobpazoBanus. — M., 2016.

["a6puensa O.C., OctpoymoB W.I'., Cnagkos C.A., Jopodeera H.M. IIpakTtukym: yueo0.
nocobue i CTy. yupexaeHui cpe. npod. oopazosanus. — M., 2017.

INa6puensa O.C., OctpoymoB WU.I'., CnagkoB C.A. Xumus: mocoOre ajisi TOJATOTOBKH K
EI'D: yue6. mocobue y1s cTya. yupexaeHuit cpen. npod. oopazosanus. — M., 2017.

INa6puensa O.C., JIvicoa I'.I'. Xumus. TecTsl, 3aa4u U yOpakHEHUs: y4ed. mocodue
TUTSL CTY. YUpexkaeHui cpen. mpod. oopazoanus. — M., 2018.

Epoxun IO.M., Komanesa W.b. Xumus npna mnpodeccuil U CrelHaIbHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO NMpoduiield: YUeOHUK ISl CTYA. YUPEKACHUN Cpel.
pod. obpazoBanus. — M., 2016.

Epoxun FO.M. Xumus: 3agaun u yrnpaxkHeHus: yued. mocodue Jyuisi CTy. YUpeKICHUuN
cpen. npod. oobpazoBanus. — M., 2016.

Epoxun FO.M. COopHUK TECTOBBIX 3aJlaHUN MO XUMHUHU: y4yeb. mocobuwe mjig CTy.
yupexJIeHU cpe. mpod. odbpazoanus. — M., 2014.

Epoxun KO.M., Komanea W.b. Xumus mia mnpodeccuit U crnenualbHOCTEH
TEXHUYECKOTO podusiss. DIEKTPOHHBIN y4eOHO-METOANYECKU KoMmIuieke. — M., 2014.

CnankoB C. A., OctpoymoB W.I'., T'abpuensu O.C., JlykbssHoBa H.H. Xumus nns
npodeccuil ¥ cnenualbHOCTEN TEXHUUECKOTO MPOUIIS.

DNEeKTPOHHOE MPWIOKEHUE (BJIEKTPOHHOE YUeOHOE W3JIaHuE) ISl CTY[. YUPEKIECHUN
cpen. npod. obpazoBanus. — M., 2014.

Jloist mpenoxaBareisi

@®enepanbHblii 3akoH 0T 29.11.2012 Ne 273-®3 «O06 oOpazoBanun B Poccuiickoi
denepanumy.

[Ipukaz MunuctepctBa obpazoBanuss W Hayku P®D ot 17.05.2012 Ne 413 «O6
yTBEpXKICHUH (heepalIbHOTO TOCYAapCTBEHHOrO0 00pa30BaTENLHOTO CTAaHIApTa CPEIHETO
(TIoJTHOT0) 00IIIETO 00PA30BAHMSY.

[Ipuka3z MunucrepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuun
u3meHenuit B [Ipukaz MunucrepctBa odpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413 “O6
yTBEepXKIeHUH (eepalIbHOTO TOCYAapCTBEHHOTO0 00pa30BaTENBLHOTO CTAaHIApTa CPEIHETO
(ToJtHOT0) 00I1IETO 0OPA30BAHUS .

[Tucemo [lemaprameHTa rocyJapCTBEHHOW MOJUTHUKH B cdepe MOATOTOBKM padOunx
kaapoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259 «Pexomenmauuu 1o
OpraHu3allid TOJIYYEHHUS CpeAHEero oOmiero oOpa3oBaHUsl B TMpeenax OCBOCHHUSA
o0pa3oBaTeNbHBIX MpPOrpaMM CcpeaHero npodeccuoHaabHOro o00pa3oBaHUs Ha 0ase
OCHOBHOI'O OOHIEro oOpa3oBaHUsl ¢ y4eTOM TpeOoBaHUN (enepaibHbIX TOCYJapCTBEHHBIX



o0Opa30BaTeNbHBIX CTAaHJAPTOB M MOJydaeMoil mpodeccuy WM CHEeHHMaTbHOCTU CPETHETO
npo(heccuoHaTbHOTO 00Pa30BAHUY.

Iabpuensa O.C., JIwicoBa I'.I'. Xumusa: xHura s TpemojaBatens: yde0.-MeTos.
rmocoone. — M., 2012.

labpuensa O.C. u ap. Xumusg mia npodeccuii U CHenuaibHOCTEH TEXHHUYECKOTO
npoduss (3JEKTPOHHOE MPHUIIOKEHUE).

HNuTepHeT-pecypceol

www. pvg. mk. ru (onmummnuana «I[lokopu BopoObeBbI TOpEI»).

www. hemi. wallst. ru (O0pa3oBatebHbII CaNUT TSI IIKOJLHUKOB « XHUMHUSD» ).

www.alhimikov.net (OGpa3oBaTeNbHBIN CANT JJIS MIKOJIBHUKOB).

www. chem. msu. su (DnekTpoHHass OMOIMOTEKA 10 XUMUH ).

www.enauki.ru (MHTepHeT-U3JaHue Ui yauTeiae « ECTeCTBEHHbBIC HAYKI).

www. 1september. ru (meroanueckas rasera «IlepBoe ceHTIOPs»).

www. hvsh. ru (kypHanm «XuMus B IIKOJIE» ).

www.hij.ru (KypHan « XUMUS U KUZHBY).

www.chemistry-chemists.com (3J€KTPOHHBIH KypHAT « XUMUKH ¥ XHUMHUSD» )



JUCT UBSMEHEHUWH U JIONOJIHEHU, BHECEHHBIX

B PABOYYIO ITPOTPAMMY

No HU3MCHCHMUA, JaTa BHCCCHUA U3MCHCHU A, No CTpaHHIbl C U'SMCHCHUCM,

BbLIIO

CTAJIO

OcHOBaHUE:

HOI[HI/ICB JInna BHCCIICTIO U3MCHCHUA







