T'ocyoapcmeennoe aegmonomHoe
npogheccuonanvHoe 06paszosamenbHoe yupexcoeHue
Mockoeckoii obracmu «I yoepHcKuil Konieoxc»

«CornacoBaHO»
1-p1if 3aMecTUTEND TUpPEKTOpA
no y OHO# paPoTe
I'. Monuaxosa
«I'» M ot g 2020r.

PaccMoTpeHo Ha 3acenaHuu

ITLK ecTecTBEHHOHAYYHbIX AUCHUTLIMH
npotokon Ne 7 ot 2. 04 2020r.
INpencenarens 2/; U.B. Tpodumora

PABOYAS IIPOTPAMMA YUYEBHO TUCHHATLIAHBI
YAB. 02 XUMUs
npozpammsl NOO20MOGKU CHEYUAIUCMO8 CPEOHezo 36eHa

RO cneuuaibHoCmu

35.02.12. «Caooso-napkosoe u 1anouiagpmuoe cmpoumenbcmeo»

Cepnyxos, 2020



CocraBurenu:

bapakuna Auna HuxomnaeBna, npenogasatens I'AIIOY MO «'yOepHCKUI KOMIEIAK»
JKCIepThI:

BnayTpenHss skcneprusa

TexHudeckas dIKCIepTu3a:

Tpodumosa U.B.npeacenarens IILK ectectBenHOHayuHbIX aucuumiina 'AIIOY MO
«["yOepHCKHI KOJIIeIXK»

CopeprkarenpHas SKCIIEPTH3A:

Tpodumosa U.B. npeacenarens [MIK ecrectBenHonayunsix aucuuruiua ['AIIOY MO
«["yOepHCKU KOJTeIK»

Pabouas nmporpamma yueOHo nucturuinabl Y /[B.02 Xumus mis cnenuanbHOCTH
cpenHero  npoecCUOHANBHOIO  00pa30BaHUS  €CTECTBEHHOHAYYHOI'O  MPOQUIIS:
35.02.12. «CanoBo-napKoBO€ U JIAHIIIA(THOE CTPOUTEITHCTBOY.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuit PI'OC cpennero oOiero
o0pa3oBaHUsl, TMPEABIBISIEMBIX K CTPYKTYpE, COIAEPKAHUIO U pe3yJbTaTaM OCBOCHUSI
y4eOHOU JUCITUTIINHBI «XUMHUSI», B COOTBETCTBUH ¢ PekoMeHaIusIMK 10 OpraHu3aIiiu
NOJIYYEeHUS CPeJHEero o0uiero oopa3oBaHMs B Ipejenax OCBOCHHUS 00pa30BaTENbHBIX
IporpaMM CpeaHero npodecCHoHaIbHOrO0 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIETO
obpazoBanus ¢ yuetoMm TpedoBanuniit ®I'OC CIIO u npodwis nomydaemoit mpodeccuu
(WM CHeNMaIbHOCTH)  CPEAHEro  MPO(ECCHOHAIBHOTO  00pa3oBaHusi  (MMHCbMO
JlenapraMeHTa rocyJapCTBEHHOM MOJUTHKU B c(epe MOATrOTOBKH pabOuMX KaJpoB U
JITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

PaGouas mnporpamma pa3paboTaHa Ha OCHOBE NPUMEPHON MPOrpaMMbl
oOmeoOpa3zoBarebHOM  yueOHON nuctuIuimHabl XUMUA nns npodeccnoHanbHBIX
o0Opa3oBaTeIbHBIX OpraHU3alUi, PEKOMEHIOBaHHOW (enepatbHbIM TOCYAapCTBEHHBIM
ABTOHOMHBIM yupexxjaeHueM «®DeaepanbHblii WHCTUTYT pPa3BUTUA 00pa30BaHUA»
(PI'AY «®HPO») B KauecTBE MPUMEPHON MPOTpaMMbl Ji peaju3allid OCHOBHOM
obOpazoBatenpHOil mporpammbl CIIO Ha 06a3e OCHOBHOro oOIIero oOpa3oBaHUS C
noyiyueHreM cpennero obmero odpazoBanus (IIpotoxonm Ne 3 ot 21 urons 2015 r.), a
TaK)Ke€ C y4eTOM YTOYHEHHH, oqo0peHHbIX Hayuno-metommueckum coBetoMm lleHTpa
npodeccuoHabHOrO o00pa3oBanust u cucreM kBamudukanuu DPIAY  «DHUPO»
[Iporokon Ne 3 ot 25 mas 2017 roma w TpUMEpPHONW OCHOBHOM 00pa3oBaTeIbHOMN
MPOrpaMMBbl CpeHEro o0Iero obpa3oBanus, 000peHHON pemenneM dDenepaabHOTO
y4eOHO-METOIUICCKOr0 00beIMHEHHS TI0 o0memMy oOpa3oBaHu0 (mpoTtokos Ne 2\16-3
ot 28 utonsa 2016 rona).

Conep:xaHue mporpaMMbl peaiM3yeTcsi B IPOILIECCE OCBOCHUS O00YYarOIIMMUCS
MporpaMMbl MOATOTOBKH CIEHHAIMCTOB CPEJHEr0 3BE€HA C MOJYYEHHEM CPETHEro
obmrero obpazoBanmsi, pa3pabOTaHHON B cOOTBETCTBUH ¢ TpeboBanusimu OI'OC.
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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma  oOmieoOpa3zoBaTenbHOM  yuyeOHOW  AUCHUIUIMHBL  «XHUMUS»
npeHa3HaueHa IS M3YyYeHHS XUMUU B MPOodEeCCHOHAIBHBIX 00pa30BaTelIbHBIX
opranmzauusax CIIO, peanusyroomux oOpa3oBaTeIbHYI MNPOrpaMMy CpPEIHEro oOIIero
oOpa3oBaHus B Npeeraax OCBOCHHS OCHOBHOM mNpodeccHoHanbHON 00pa3oBaTebHON
nporpaMmmbl  CIIO Ha 06a3ze oOCHOBHOTO o0OIIero o00pa3oBaHUsl TMPU MOJATOTOBKE
CHEIUANTNCTOB CPEAHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii dI'OC cpennero o61IeTO
o0pa3oBaHus, MPEABIBISAEMBIX K CTPYKTYpE, COJEPNKAHUIO U pPe3yJibTaTaM OCBOCHHS
y4eOHOU AUCIUTUIIMHBI «XUMHUsI», B COOTBETCTBUU ¢ PekoMeHAausIMu 10 OpraHu3aluu
NOJIyYE€HUS CpellHero oOIiero oOpa3oBaHMs B Mpejenax OCBOCHHUS 00pa30BaTeNbHbBIX
OporpaMM CpeaHero npodecCuoHaIbHOr0 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOUIETO
oOpa3oBaHus C  yyeToM  TpeOOBaHMIA denepaabHbIX  TOCYAapPCTBEHHBIX
o0pa3oBaTeIbHBIX CTaHAAPTOB U TMOJydyaeMoW mMpodeccuu WIM CHelUaTbHOCTU
cpenHero npodeccuoHaIbHOro oopazoBanus (muckMo JlemapraMmeHnTa rocy1apcTBEHHON
NOJIMTUKU B cepe moaroroBku padouux kagapoB u JIIO MunobGpnayku Poccum ot
17.03.2015 Ne 06-259).

ConepxaHnue NPOTpaMMbl «XHMHS» HAMNPABICHO HA JIOCTHIXKEHUE CIICTYIONTUX
neJjei:

* ¢hopMHpoOBaHUE Y 00YYAIOUIUXCS YMEHHS OIEHUBATh 3HAYUMOCTh XUMHUYECKOTO
3HAHUS 711 KQKIOr0 YeJIOBEKa;

* ¢opMHpoBaHUE Yy 00YyYaIOUIMXCS LEJIOCTHOTO MPEJCTABICHUS O MUPE U POJIU
XUMUHA B CO3[JaHHM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA; YMEHUS
OOBSCHATh OOBEKTHI W TIPOIECCHI OKPYXKAIOIIEH IeWCTBUTEIBLHOCTH: TPHUPOIHOM,
COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKON CPEMIbl, — HUCIMOJIb3Ys JJISl 3TOT0 XUMHUUYECKHUE
3HAHUS;

* pa3BUTHE Yy OOYyYaIOIIMXCS YMEHUU pa3nuyaTh (akThl U OLEHKH, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BUAETh UX CBSI3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPHUEB C
OTIPEJICTICHHONW CHCTEMOM IIEHHOCTEH, (OopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3ULUIO;

* IproOpeTeHre 00yYarOIIMMUCS OIbITa Pa3HOOOPA3HOMN NEeATeTLHOCTH, TO3HAHUS
U CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB, HMMEIOIIUX YHHBEPCAJIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB JEATEIHLHOCTH (HABBIKOB PEIICHUS MPOOJIeM, MPUHATUS PEIICHUH,
MOWCKa, aHann3a U 00paboTku MHGOPMAIMKA, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB
M3MEPEHUI, COTPYHINYECTBA, O€30IMaCHOT0 0OpaIeHus C BEIECTBAMU B MMOBCEIHEBHOMN
KU3ZHH).

B mnporpammy BKIIIOUEHO CcOJiepkKaHUE, HAMNpaBIeHHOE Ha (QOPMHUPOBAHUE Y
CTYJECHTOB KOMIIETEHIIMH, HEOOX0oAuMBbIX s KadecTBeHHOTO ocBoeHus OITOIT CIIO
Ha 0a3e OCHOBHOro o0Omero oOpa3oBaHHs C TOJIYYECHHUEM CPETHEr0 OO0IIeTo
o0pa3oBaHus; MPOrpaMMbl MOJATOTOBKH KBaTU(DUIIMPOBAHHBIX pabOuMX, CIYKaIUX,
MporpaMMbl MOArOTOBKM criennanucToB cpegnero 38ena (IITIKPC, ITICC3).

[IporpamMma yueOHON NTUCHMUIUIMHBI «XUMUS» SBISIETCS OCHOBOM I pa3pabOTKu
pabounx mporpaMm, B KOTOPBIX MpodecCHOHAIbHBIE 00pa30BaTelbHbIE OpraHU3aluH,



peanusyromue 00pa3oBaTeNbHYI0 MPOrpaMMy CpeAHEero oOlmero oOpa3oBaHUS B
npenenax ocsoeHus: OIIOIT CIIO na 6a3e 0CHOBHOTO 001Iero 00pa3oBaHusl, YTOUHSIOT
coJiepkaHue yueOHOTro MaTepuaa, mocae0BaTeIbHOCTh €T0 U3YUCHHSI, pacTpeesieHre
y4eOHBIX YacoB, TeMaTUKy pedepaToB, BUIbI CAMOCTOATEIbHBIX Pa0OT, YUYUTHIBas
cnenmuuKy MporpaMM IOATOTOBKM KBaTU(PUIIMPOBAHHBIX pPAO0OUYMX, CIYKaIIUX W
CTEIMATUCTOB CPETHET0 3BeHA, OCBAUBAEMOM MPO(ECCHr WIIN CIEIUATEHOCTH.

[IporpaMmMa  MOXXET  HWCHOJB30BAaThCSA  APYTUMU  TpodeccHOHATbHBIMU
00pa30BaTeIbHBIMU OpPTaHHU3AIUSIMHU, PEATU3YIONIMMH 00pa30BaTEIbHYIO MPOTPaMMy
cpeanero obuiero odbpazoanus B npeaenax ocBoeHuss OIIOIT CIIO na 6a3e ocHOBHOTO
obmero oopazoanus(IITIKPC, IITICC3).

OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIUATLINHBI «XUMMWST»

XuMHUST — 3TO HaykKa O BEIIECTBaX, MX COCTaBe M CTPOCHUHU, CBOWCTBAX H
NPEBPAIECHUAX, 3HAYCHHM XUMHUYCCKUX BEIICCTB, MAaTepUajOB M IPOIECCOB B
NPAKTHYCCKOM JIeITeILHOCTH YeIOBEKA.

Conepxanue  o0mieoOpa3oBaTeIbHON  Y4eOHOM — AUCHUILIMHBI  «XHUMHSI»
HAIPaBJICHO Ha YCBOCHUE OOYYAIONTUMHUCS OCHOBHBIX IOHSATHMH, 3aKOHOB W TCOPUHU
XMMHH; OBJIQJCHUC YMCHUSAMH HAOJIOJaTh XHMHYCCKHE SIBJIICHHS, IPOBOIUTH
XUMHYECKUH SKCIEPUMEHT, MPOM3BOAUTH PACUEThl Ha OCHOBE XUMHUYECKUX (GopMyI
BEIIECTB ¥ YPaBHEHUN XUMUYECKUX PEaKIUil.

B mporecce u3ydenuss XxuMuu y oOydarolmuxcs pa3BUBAIOTCS IO3HABATEIbHBIC
UHTEPEChl M MHTEIUIEKTyaJlbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIHLHOM
NpUOOpETeHHs 3HAHUW IO XUMHUU B COOTBETCTBHHM C BO3HHMKAIOIIUMHU KU3HEHHBIMU
npoOyiieMamMy, BOCHUTBHIBAETCS OEpeKHOE OTHOIIEHUS K TNpUpoje, TOHWMaHUe
3I0pOBOTO 00pa3a KU3HU, HEOOXOAMMOCTH MPEIyNpPEKICHUS SBICHUM, HAHOCAIIUX
Bpea 3II0pOBbIO M OKpyxkatomieit cpeae. OHM OCBaMBalOT MPHEMBI TPAMOTHOTO,
0e30macHOr0 MCIOJIb30BAHUSI XUMUYECKUX BEIIECTB W MaTepUajioB, MPUMEHSEMBIX B
OBITY, CETCKOM XO3SIICTBE U HAa TIPOU3BOJICTBE.

I[Ippu  CTpPyKTypUpOBaHMHM  COJEpXaHUs  0oO0IIeoOpa3oBaTeIbHON  yuyeOHOM
JTUCIUIUIMHBI U1 IPOGECCHOHAIBHBIX 00pa30BaTEbHBIX OpPraHU3aIfil, peaTnu3yonnux
00pa3oBaTeIbHYIO MPOTPAMMY CPEIHEro oOIIero oOpa3oBaHHUsS B IpejeiaaX OCBOCHHS
OIIOIT CIIO na 6a3e ocHOBHOro 00miero oOpa3oBaHUS, YUUTHIBATACH OOBEKTHUBHAS
peaNbHOCTh — HEOOJNBIION O0BEM YACOB, OTIYIICHHBIX HAa HM3YYCHHE XHUMUU U
CTpeMJICHHE MAaKCHMalbHO COOTBETCTBOBATh HJIESIM PAa3BUBAIOIIETO OOyUYCHHS.
[ToaToMy TeopeTHyeckre BOMPOCHI MAKCHUMAJIbHO CMEIICHBl K Hadally W3Y4YCHUS
JTUCITUTUTAHBI, C TEM YTOOBI OCTEAYIOMMA (aKTUUSCKUN MaTeprall pacCMaTpUBAJICS Ha
OCHOBE M3YYEHHBIX TECOPUU.

Peanuzanus 7eAyKTUBHOTO TTOAXO0/A K U3YYCHHIO XUMHUHU CTIOCOOCTBYET Pa3BUTHIO
TAaKUX JIOTUYECKUX OMNEpanuii MBIIUICHUS, KAaK aHaIW3 M CHUHTE3, O000OImeHue u
KOHKpETH3aIlysl, CPAaBHCHHE W aHAJIOTHS, CHCTEMAaTH3aIis 1 KiIacCupUKAIIHS U JIp.

WN3yuenne xumun B TpOo(PECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3aIUX,
peanu3yiomux 00pa3oBaTEIbHYI0 MPOrpaMMy CpEeIHEro oO0Iiero oOpa3oBaHUs B
npeaenax ocBoeHus OIIOII CIIO na 6aze ocHOBHOro o6miero oOpa3oBaHUsl, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT Npoduiis npodhecCuoHaIbHOTr0 00pa3oBaHus. ITO



BBIPAJKAETCSA B COAEP)KaHUU OOYYEHHs, KOJIMYECTBE YaCOB, BBIIEISEMbIX Ha M3YUCHHE
OTIEIbHBIX TEM NPOrpaMMbl, I[NIyOMHE HMX OCBOCHHS OOydYarolMMHCS, OOBEME U
XapakTepe MPaKTUYECKUX 3aHATHM, BUAAX BHEAYJUTOPHOM CaMOCTOSTENBHOU pabOThI
CTYJIEHTOB.

IIpu ocBoenun npodeccuit CIIO u cneunanbHocteit CIIO ecTecTBEHHO-HAYYHOTO
npoduiis npodeccuoHanbHOro 00pa30BaHMs XUMHSI U3ydaeTcsi Ha 0a30BOM YpPOBHE
®I'OC cpennero ob1iero oopazoBaHus.

Crnemnuduka u3ydeHuss XUMUU MPU OBJIAJACHUU MPOPECCUIMU U CHEIUATBLHOCTIMHU
TEXHUYECKOT0 MpoQuisi oTpakeHa B Kaxaoul Teme pasnena «CopepxkaHue ydeOHOMH
TUCUUIUTMHBY B pyopuke «IIpodunbHbie U npodecCuoHaNbHO 3HAYUMBIE SJIEMEHTHI
coJiepKaHus». DTOT KOMIIOHEHT pealu3yeTcsl MPU UHAMBUAYATBHON CaMOCTOSITEIbHON
pabote oOyuaromuxcsa (HamucaHuu pedepaTroB, MOATOTOBKE COOOIIEHUM, 3alllUTe
OPOEKTOB), B Mpoliecce y4yeOHOU NeATeNbHOCTH MOJl PYKOBOJCTBOM IpENoiaBaTels
(BBIMIOJIHEHUM XUMHUUYECKOTO JKCIIEPUMEHTA - JTA0OPATOPHBIX OMBITOB M MPAKTHYECKHUX
paboT, peleHny MPaKTUKO OPUEHTUPOBAHHBIX PACUETHBIX 3a7a4 U T. 1.).

B copepxxanun y4eOHOM AMCIHMUIUIMHBI JUIsl €CTECTBEHHO-HAYYHOTO Mpodus
npodeccuoHaIbHO 3HAYUMBIA KOMIIOHEHT HE BBIJCJICH, TaK KaK BCE €ro COep>KaHue
ABJIAETCS MPOPWIBHO OPUEHTUPOBAHHBIM M HOCUT MNPOGEecCHOHANBHO 3HAYUMBIN
XapakTep.

B npouecce wu3ydyeHHMs] XUMUM TEOPETHUYECKHE CBEICHUS  JOMOJIHSIOTCS
JEMOHCTpAllMsMH, JIA0OPATOPHBIMU  OMNBITAMH W MPAKTHUYECKUMH  3aHSITHIMHU.
3HAYUTETLHOE MECTO OTBOAMUTCS XHUMHYECKOMY OJKcrnepuMeHTy. OH OTKpBIBaeT
BO3MOXHOCTh (POPMHUPOBATh y OOYYAIOMIMXCS CHEIUANIbHbIE TMPEIMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBINOJIHATH MPOCThIE XWMHUYECKHE OIBITHl, YYUTh
06e30macHOMY M SKOJIOTUYECKH IPAMOTHOMY OOpAIllEHUIO C BEIllleCTBaMH, MaTepuaiaMu
U TIpolieccaMi B OBITY M Ha MPOU3BO/ICTBE.

Jlns  opraHu3alMyd  BHEAYIUTOPHOM CaMOCTOSATENIBHOW pabOThl CTYACHTOB,
opmaaeBaromux npodeccusimu CIIO u cnemumansHOCTSIMH CIIO TexHWYECKOTO U
€CTEeCTBEHHO-HAy4YHOTro Tpoduiell mnpodeccruoHaabHOro 00pa3oBaHUs, IPEACTaBIICH
IPUMEPHBII niepeueHb pedepaToB(I0KIAA0B), UHANBUAYAITbHBIX IPOCKTOB.

B nmpomecce wu3yueHus XuMUUM BaXHO (HOpPMHUpPOBATH HMHOOPMAIMOHHYIO
KOMIIETEHTHOCTh oOyuaronuxcsa. [loatomy mnpu opraHuzanuu CcaMOCTOSATEIbHOU
paboThl HEOOXOIMMO aKIEHTUPOBATh BHHUMAaHHE OOYYAIOIIMUXCA HA  TOHWCKE
uHdopMmauu B CpeACcTBax MaccMmenua, VHTepHere, ydeOHON U crenHUamIbHON
JUTEpaType C COOTBETCTBYIOIIUM O(OPMIICHHEM U MPEACTABICHUEM PE3YJIbTATOB.

Nzyuenue o6meoOpa3oBaTeIbHON yU4EOHOM AUCIUIUIMHBI « XUMUS» 3aBEPIIACTCS
MOJIBEICHHEM UTOTOB B (hopme audhepeHImpoBaHHOTO 3a4eTa WK IK3aMeHa B paMKax
MPOMEXKYTOUHON aTTecTauuu cryAaeHToB B mpoiecce ocBoenuss OIIOIT CIIO ¢
noiaydeHueM cpegnero oomiero oopazosanus (ITIIKPC, ITIICC3.).

Conepxanue ydyeOHOM JUCHHUILIMHBI TpeaycMaTpuBaeT (HOpMUpPOBAHHE Y

oOydJarommxcs OOIICHAYYHBIX 3HAHWK, YMEHHA W HaBBIKOB, YHHUBEPCAIbHBIX
croco0O0B JIESITEILHOCTH U KITFOUEBBIX KOMIIETEHIUMN:

OK 1 Ilonumate CymIHOCTh M COLMANIbHYIO 3HAYMMOCTH CBOEH Oynyiei mpodeccun,
MPOSIBJISITH K HEW YCTOWYMBBIN UHTEPEC.



OK 2 OpranuzoBbIBaTb COOCTBEHHYIO JEATEIbHOCTb, BHIOMPATH TUIOBBIE METOJbI U
CHOCOOBI BBIMIOJIHEHUS MPO(PECCUOHANBHBIX 3a/Jad, OLEHUBATh MX 3(P(HEKTUBHOCTb U
KauyecTBO.
OK3 IlpuHuMaTh pemieHusl B CTAHJAPTHBIX U HECTAaHAAPTHBIX CUTYalMsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.
OK 4 OcymiecTBiaTh MOUCK, aHAIU3 M UCIOJIb30BaHUE MHGPOPMAIMU, HEOOXOIUMOU
st 3(p(PEKTUBHOTO BBINIOJHEHUSI MPOPECCUOHAIBHBIX 3a4ad, Tpo(ecCHOHAIBLHOTO U
JUYHOCTHOTO PAa3BUTHS.
OK 5 Hcnons3oBaTh HWH(MOPMAIMOHHO- KOMMYHHKAIlMOHHBIE TEXHOJOTUU B
npodecCHOHaIbHOMN AEATEIBHOCTH.
OK 6 PabGorath B KOJJIEKTHBE U KOMaHJe, 3(PQPeKTUBHO OOIIAThCS C KOJUIETaMH,
PYKOBOJICTBOM, OTPEOUTEISIMHU.
OK 7 Bbpatp Ha ce0s1 OTBETCTBEHHOCTh 3a pabOTy WICHOB KOMaHAbI (MMOAYMHEHHBIX), 32
PE3yJIbTAT BBHITOJHEHUS 3aJJaHUM.
OK 8 CamocTosTeIbHO ONPEACTATh 3aJaud MPOo(ECCHOHATBHOTO W JIMYHOCTHOIO
pa3BUTHs, 3aHUMAThCS CaMOOOpa30BaHHWEM, OCO3HAHHO IUIAHUPOBATH TOBBIIICHUE
KBaJTM(pUKAIIUU.
OK 9 OpuenTtupoBatbcs B YCIOBUSX YaCTOM CMEHBI TEXHOJOTUN B MPOGeCcCHOHAIBHON
JESITEBHOCTH.

N3yuenne  oOmieoOpa3oBaTebHONM  y4eOHOW — JUCHUIUIMHBI — «XHUMHS»

3aBepIIaeTCsl MOJBEICHHEM HTOTOB B (hOpMEe 2K3aMeHa B paMKax IMPOMEKYTOUYHOM
aTTecTaluu cTyiIeHToB B npoiuecce ocBoenus IIICC3 CIIO.

B TAIIOY MO «I'yOepHCKHI KOJUIEIK» HAa XHMHIO TIO CIEIUATIBbHOCTAM
cpeaHero MnpodeCCHOHAIIBHOTO 00pa3oBaHUs E€CTECTBEHHOHAYYHOIO  MpOoduis
35.02.12. «CagoBo-niapKoBO€ U JaHAa()THOE CTPOUTEILCTBO» OTBOAUTCS 249 vacos
(MakcuMabHasl yuyeOHas Harpys3ka), u3 HUX 166 yacoB — o0s3aTeNbHAs ayaUTOpHAS
Harpyska u 83 yaca — caMoCTOsATENIbHAs paboTa yJammuxcs.



MECTO YUYEBHOM JUCIHMUIIJIMHBI B YYEBHOM ILIAHE

YdeOHasi qUCHHUIUIUHA «XUMUS» SBISETCS y4eOHBIM MPEIMETOM IO BHIOOPY U3
oOsi3atenbHOM TpeameTHOM obnactu «EctectBenHbie Hayku»y OI'OC cpegnero oo1ero
oOpa3zoBaHus.

B yueOnbix mnanax [MIIKPC, [ITICC3 MecTo yueOHOM TUCHUIIINHBI « X UMHS» — B
cocTaBe 0011e00pa30BaTENbHBIX YYEOHBIX AUCIUIUIMH MO BBIOOPY, (GOPMHUPYEMBIX M3
oOs3aTenbHbIX mpeaMmeTHbix obnacteit GI'OC cpennero obmiero oOpa3oBaHus, AN
npodeccuit  CIIO wunum  cnenumansHocted  CIIO  cooTBeTCTBYIOMIETO  MPOQUIIS
npo¢eCcCUOHaTBLHOT0 00pa30BaHMUs.

PE3YJbTATHI OCBOEHUS YYEFHOM JUCIIATIIMHBI

OcBoeHne coaepkaHus Y4eOHOM JUCHUIUIMHBI «XUMHUS», oOecreurBaeT
JTOCTH)KEHUE CTYACHTaMU CIEAYIONIUX Pe3yJbTaTOB:

* TUYHOCHIHBIX '

- YyBCTBO TOPJIOCTH U YBAXKEHUS K HMCTOPUU M JOCTIKCHHSIM OTEYECTBEHHOM
XUMUYECKOW HayKH; XHUMHUYECKH TpaMOTHOE TOBeJAcHHE B TMpodhecCHOHATLHON
JEATeIbHOCTH U B OBITY TIPU OOPAIICHUH C XUMUUYECKUMU BEIIECTBAMHM, MaTepraiaMu 1
polieccamu;

- TOTOBHOCTh K TMPOJOJDKEHHIO OOpa3OBaHUs W TIOBBIINIEHUS KBadu(UKAMKU B
n30paHHON TPodeCcCHOHATBHON JEATeIbHOCTH W OOBEKTHBHOE OCO3HAHUE POJTHU
XUMUYECKUX KOMIIETEHIIUI B 3TOM;

- YMEHHME HCIMOJIb30BaTh [JIOCTHKEHUS COBPEMEHHOM XMMHUYECKOW HAyKu U
XUMUYECKUX TEXHOJOTUM [IJI1 TIOBBIIMICHUS COOCTBEHHOT'O MHTEIUICKTYaJIbHOTO
pPa3BUTHS B BEIOpaHHOU MPOEeCCHOHAIBHOMN JAeATEILHOCTH;

* MemanpeomemHuix.

- WCIMOJIb30BAHUE PA3JTUYHBIX BUIOB MO3HABATEIBbHON NESITEILHOCTH U OCHOBHBIX
MHTEJUICKTYaIbHBIX omepanuii (IMMOCTaHOBKH 3ajadd, (HOPMYJIUPOBAHUS THIIOTE3,
aHaju3a M CMHTE3a, CpaBHEHUs, 0000IIEHUsI, CUCTEMATHU3aIliH, BBISBICHUS TPUYUHHO-
CJICJICTBEHHBIX CBSI3€H, TOWCKA aHAJIOrOB, (POPMYIHpPOBAHUS BBIBOJOB) JUIS PEIICHUS
IIOCTaBJICHHON 3aJa4M, NPUMEHEHHWE OCHOBHBIX METOJOB ITO3HaHMs(HAOIIOACHNUS,
HAyYHOTO SKCIEPUMEHTA) JIJISl U3YUYCHUS! PA3TUYHBIX CTOPOH XHUMHYECKUX OOBEKTOB H
MpOILIECCOB, C  KOTOPHIMH  BO3HHUKAeT  HEOOXOAMMOCTh  CTaJKWBAaThCS B
npodeccruoHansHO cdepe;

- HUCHOJIb30BAHHE PA3JIMYHBIX MCTOYHHKOB JJISI TOJYYEHHUS XHUMHUYECKOU
uHopMaIK, yMEHHE OIEHUTh €€ JOCTOBEPHOCTh I JOCTIKEHHUS XOPOIIUX
pE3yNbTaTOB B MpodecCHuoHaNbHOMU cepe;

* NPEOMEMHDBIX

- c(hOPMHUPOBAHHOCTh TPEJCTABICHHH O MECTE XMMHU B COBPEMEHHON HAyYHOM
KapTUHE MHpa; T[OHMMaHWE pOJIM XUMHH B (OPMHUPOBAHHHM KPYyrosopa W
(GYHKITMOHAIPHON TPAaMOTHOCTH YEJIOBEKa JIJISl PEIICHUS MMPAKTUIECKUX 3a]1a4;

-BJIaJICHE OCHOBOMOJIATAIOIINMHU XUMUYECKUMU MTOHSATUSIMU, TEOPUSIMU, 3aKOHAMHU
U 3aKOHOMEpPHOCTSIMHM; YBEPEHHOE I0Jb30BaHUE XUMHUYECKON TEPMUHOJOTUEH U
CHUMBOJIMKOM;



-BJIaJICHUE OCHOBHBIMHU METOJAMHU HAYYHOT'O ITO3HAHUS, UCIIOJIB3YEMBIMU B XUMUU:
HaOJII0JICHUEM, OINMUCAHUEM, H3MEPEHUEM, SKCIEPUMEHTOM; yMeHue 00padaThiBaTh,
OOBSICHSITh PE3YJbTAThl MPOBEACHHBIX OIBITOB M JI€JaTh BBIBOJBI, TOTOBHOCTh H
CIOCOOHOCTh MPUMEHSTh METO/IbI O3HAHUS TIPU PEIICHUHN MTPAKTUYECKUX 3a]1a4;

-c)OPMUPOBAHHOCTh YMEHHUsS J1aBaTh KOJWYECTBEHHBIC OLICHKU M MPOU3BOJUTH
pacyeThl M0 XUMUYECKUM (popMysiamM U ypaBHEHUSIM;

- BJIaJICHUE TIPaBUJIAMU TEXHUKHU OE30MAaCHOCTU MPU HCIOIB30BAaHUU XUMUYECKUX
BEILIECTB;

-c()OPMHUPOBAHHOCTh COOCTBEHHOM TMO3UIMA TI0O OTHOIICHUI0O K XUMHUYECKOU
nH(popMaIm, moydyaeMoi U3 pa3HbIX UCTOUYHUKOB.



COJIEP)KAHUE YYEBHOH IVCIUIIJINHBI
BBenenue

Hayunpie wMeToapl T103HaHUA BEIIECTB M XUMHYECKUX sABJICHUU. Pousb
AKCIIEPUMEHTA W TEOPUU B XUMHUH. 3HaAUeHHE XUMUU. OCHOBHBIE MOHITUS U 3aKOHBI
XHUMUH.

Ilpakmuueckue 3anamusa(l uac)

[Ipaktuueckas padora Nel. Pemenue 3anau.

Camocmosmenvhas paboma(2u):

1. Hamwmcate cooOiienue Ha Temy: «KpyroBopoT yriepojia B IpUpoIe».

1. Oprannyeckasi XuMust
1.1. Ilpeomem opzanuueckoi Xumuu.
Teopusa cmpoenus opzanuyecKux cOeOuHeHull

Ilpeamer opranuveckoii xumum. IloHsTHE 00 OpraHMYECKOM BEIIECTBE U
opraHuyecko xumuu. KpaTkuii o4yepKk HCTOpUU PA3BUTHS OPraHUYECKOW XHUMUHU.
Butanusm u ero kpymeHue. OCOOEHHOCTH CTPOEHHUS OPraHUYECKUX COCIMHEHUH.
Kpyrosopot yriepona B mpupo/e.

Teopuss crpoeHust opraHudeckux coeauHenun A. M. byraeposa.
[Ipeanoceuiku co3ganus Teopuu CTpoeHHs. OCHOBHBIC TOJIOKEHUSI TEOPUU CTPOCHUS
A. M. bytnepoBa. XUMHYECKOE CTPOCHHUE M CBOMCTBA OPraHWYECKHUX BEIIECTB.
[Tonsitue 06 wuzomepun. CrocoObl OTOOpa)KEHUSI CTPOCHHUS MOJICKYJbI ((HOpPMYIIHI,
Mozenu). 3HaueHue teopun A. M. ByTiiepoBa sl pa3BUTHSI OpPraHUYECKOW XUMUU U
XUMUYECKHUX MMPOTHO30B.

Ctpoenue aToMa yriepoaa. DJIEKTPOHHOE O0JIaKo U OpOuTalb, S- U p-opOUTaiy.
DNEeKTpOHHBIE U AJEKTPOHHO-Tpaduueckue (GopMysbl aToMa yriepojia B OCHOBHOM U
BO30YKJIEHHOM cocTosiHUsIX. KoBanieHTHasi XuMu4ecKkas CBSI3b U €€ KiacCcuPuKanus 1o
crioco0y TmepekpbiBaHus opoOutaned (o- W 7-cBs3u). IloHaTne THOpUIM3AIUU.
Paznuunple Tumel THOpumm3anMu W (GopMa aTOMHBIX oOpOuTajel, B3aUMHOE
OTTaJKUBAaHUE THUOPUAHBIX OpOWTANE M HUX pPACIOJIOKEHHWE B TMPOCTPAHCTBE B
COOTBETCTBHHM C MHHHUMYMOM JHepruu. ['eomeTpus MoyieKyn BelecTB, 00pa30BaHHBIX
aTOMaMH YTJIEpOJia B PA3IUYHBIX COCTOSIHUSIX THOPUTU3AIIHH.

Kaaccupukanus opranuydeckux coeguHenuii. Knaccudukamms opraHndecKux
BEIECTB B 3aBUCHUMOCTU OT CTpOEHUs yriaepojaHoil nenu. [loHsTre QyHKIIMOHAIBHON
rpynnsl. Kiaccudukanus opraHidecKux BEeIeCTB MO TUIY () YHKIIMOHATBHON TPYIIIIHI.

OCHOBBI HOMEHKJIATYPbI OPraHMYeCKHX BellecTB. TpuBHaNbHBIE Ha3BaHUSI.
PanvonanbHass HOMEHKIAaTypa Kak mOpenmiectBeHHUna HoMmeHknatypel [UPAC.
Homenknatypa I[UPAC: npunHmunel o0Opa3oBaHUsl  Ha3BaHUM,  CTApUIMHCTBO
(GYHKIIMOHAIBHBIX TPYII, W o0o03HadeHue B mpedukcax u cyddurcax Ha3BaHHM
OpPraHUYECKUX BEIIECTB.

Tunbl XMMHYECKHX CBfi3eil B OPraHUYECKHUX COCAMHEHHMSX U CIOCOOBI MX
pa3pbiBa.

Knaccudukanys KOBaJIEHTHBIX CBSI3€U MO 3JIEKTPOOTPUIATEILHOCTH CBS3aHHBIX
aTOMOB, CIOCOOY TEpEKpbIBaHUSI OpOUTalel, KPaTHOCTH, MEXaHM3MY OOpa3OBaHUSI.
CBsi3b MPUPOJIBI XUMUYECKON CBSI3M C TUIIOM KPUCTAJJIMYECKOW PEIIETKH BEIIECTBA U
ero (pU3MYeCKUMU CBOMCTBaMU. Pa3pbhiB XUMHUECKOM CBSI3M Kak IMpoliecc, OOpaTHBIN ee



oOpa3zoBaHui0. ['OMONMTHYECKMI W TeTEpPOIUTHUYECKUI pa3pbiBbl  CBA3EH, UX
COMOCTaBJICHUE C OOMEHHBIM M JOHOPHO-AKIEITOPHBIM MEXaHW3MaMU UX 00pa30BaHUsI.
[TonsiTe cBOOOHOTO paguKaiia, HyKI€OPUILHON U ANEKTPOPUIbHON YaCTHUIIBI.

Kanaccupuxkanuss peakumi B opraHuyeckoi xumuM. llonstue o Ttunax u
MeXaHu3Max peakiuil B opranndeckod xumuu. CyoctpaTr u pearent. Knaccudukamus
peakiuii 1o HM3MEHEHHUI0 B CTPYKType cyOcTpaTta (MPUCOSIUHEHHUE, OTIICTUICHHE,
3aMellleHne, W30MEepHu3alus) M TUIy peareHta (paaukaibHble, HYKIEO(QUIbHBIE,
ANEKTPO(UIBHBIE).

Peaknuu npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN,
SE),u3omepusarnuu. Pa3HOBUIHOCTH peakuuil KaXIO0ro THUIA: TUIPUPOBAHUE U
JNETUAPUPOBAHNE, TaJOTCHUPOBAHME W  JICTAJOTCHUPOBAHHWE, THApaTalus U
Jeruapataus, THAPOraJoreHUPOBAHNUE U IETUIPOTAIOTEHUPOBAHKE, TOJTUMEpPU3aIIUs U
MOJIMKOHICHCAITHS, neperpynmnupoBKa. OcobeHHocTH OKHCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMI B OPraHMYECKON XUMUHU.

CoBpeMeHHbIe TNpeICTABJIEHHS O XUMHUYECKOM CTPOEHHHM OPraHMYecKHX
BellleCTB.

OcHoBHbIE HampaBieHUs pa3BuThs Teopun ctpoeHus A. M. Bytneposa. Uzomepus
OpraHUYecKuX BemecTB U ee¢ Buabl. CTpPyKTypHass H30MEpHs: MEXKIaccoBasi,
YIJAEPOJHOTO CKeJeTa, TOJOKEHHUS KPAaTHOM CBS3W M (DYHKIIMOHAIBHOW T'PYIIIHIL.
[IpocTpancTBeHHass  W3OMepHs:  TreoMeTpudeckas W onTudeckas.  [loHstue
aCMMMETPHUYECKOTO ILIeHTpa. bHosornyeckoe 3HayeHUWE ONTHYECKONM H30MEPUHU.
B3anMHOE BIUAHME aTOMOB B MOJIEKYJIaX OPraHUYECKHUX BEHIECTB. JEKTPOHHBIE
3G (}eKxTsl aTOMOB UM aTOMHBIX TPYII B OPraHUYECKUX MoJieKyiaxX. MHIyKIMOHHBIN
3 deKT, MOJOKUTEIbHBIA U OTPUIATEIBHBIN, €ro 0co0eHHOCTH. Me3oMepHbIi A dekT
(3¢ dexT conpsikeHus), ero 0COOEHHOCTH.

Jemoncmpayuu

Komnexkuun opraHuYecKux BELIECTB (B TOM YHMCIIE JIEKAPCTBEHHBIX IPENapaToB,
Kpacurenen), MarepuainoB (NMPUPOJHBIX UM CHHTETHYECKHX KaydyKOB, IUIACTMAacc W
BOJIOKOH )Y M3JICJIUA U3 HUX (HUTEH, TKAHEH, OTJACIOUHBIX MAaTEPHUATIOB).

Monenu monekyn CH4, C2H4, C2H2, C6H6, CH30H — mapocTepKHEBbIE U
00BEMHBIE.

Jlabopamopnuiii_onvim

N3roroBnenne Mojaene MOJEKYJ — TMPEACTABUTENEH pa3IuyHbIX KJIacCOB
OPTaHUYECKUX COCITUHCHU.

Ilpakmuueckue 3anamus.

[Tpaktuueckas padora Ne2. CoctaBiieHre CTpYKTYpPHBIX (DOPMYIT OpraHUIECKUX
BEILIECTB.

Camocmoamenvhnasa paboma(5u):

2. Hammcatb cooOmienue Ha Temy: «KpyroBopot yriaepoja B mpupoae».

3. TloaroToBUTH COOOIICHUE O JKM3HU U HAYIHOU aesTenbHOCTH A.M. ByTiepoga.

4. CocTaBUTh OMOPHBIA KOHCIEKT IO TeME «3HAUYCHHE YYEHUS O XUMHUYECKOM

CTPOCHHH OPraHUYECKUX BEIIECTBY.
5. IluceMenHo otTBeTuTh Ha Bompoc «KakoBbl MpUYUMHBI MHOTOO0Opa3us
OPraHUYECKUX COCTMHEHUN ).



1.2. Ilpeoenvhuie y21e6000poovt

I'omonoruveckuii psigx ankanoB. [lonstue o6 yrieBomopoaax. OcoOGeHHOCTH
CTPOEHUS TMPENCIbHBIX YIIEBOAOPOJOB. AJIKAHbl KaK NPEACTABUTEIN MPEACIbHBIX
YTJIEBOJIOPOJIOB.

DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl METaHa W APYTUX
ankaHoB. ['oMomoruueckuii psix  u  u3zomepuss napapuHoB. HopmanbHoe U
Pa3BETBICHHOE CTPOCHUE YTIepoAHOW Lenu. HomeHKkiaTypa alkaHOB M AJIKWJIBHBIX
3amectuTenei. Pu3nyeckrue CBOMCTBA AJIKAHOB. AJIKaHBI B IPUPOJIE.

Xumuyeckne cBoiicTBa aakaHoB. Peakuuu SR-tuna: ragorenupoBanue (padoTbl

H. H. CemenoBa), nutpoBanue mno KoHoBasoBy. MexaHu3sM peakiuu
XJIODUPOBAaHUS aJKaHOB. Peakuuu JeruJipupoBaHUsl, TOPEHHS, KATATIUTHYECKOTO
OKUCJICHUS alkaHOB. KpEeKHWHI ajnkaHOB, pa3JIMYHbIE BUAbl KPEKHHIA, MPUMEHEHUE B
MPOMBIIUIEHHOCTH. [Iuponu3u KOHBEpPCU METaHa, N30MEPU3AIUS ATIKAHOB.

IlpumeHeHue U cOCcOOBI MOJyYeHHs1 ajakaHoB. O0JIaCTH MPUMEHEHUS AJIKAHOB.
[IpombinsieHHbIEe  CIIOCOOBI  TOJIYYEHUS aJKAHOB: IMOJYyYEHHE U3 TMPUPOJIHBIX
MCTOYHUKOB,KPEKUHT MapauHOB, MOJYyYCHHUE CUHTETUUECKOTO OCH3WHA, rasudukaius
yIis, TUIPUPOBAHUE alKaHOB. JlabopaTopHble CIOCOOBI MOJTYYEHUS ATKAHOB: CHUHTE3
Bropiia, nekapOokcuianpoBaHue, TAPOIN3 Kapouaa amoMUHHMS.

HMuknoankanbl. ['omMonoruueckuii psa M HOMEHKJIATypa I[UKIOAIKAHOB, HX
oomasipopmyna. Ilonste o HampspDKeHUM [HKJIa. V3oMmepus LMKIOATKAaHOB:
MEXKKJIaCCOBas,yIJIEpOAHOT0 CKeneTa, reomerpuueckas. I[lomyuenue u dusmyeckue
CBOICTBA IUKIOAIKAHOB. XUMUYECKHUE CBOMCTBA IUKIoankaHOB. Criennduka CBONCTB
UKJIOAJTKAaHOB C MaJbIM pPa3MepoM IUKJA. Peakuyu MpucoeauHEHUs U PAIUKAIbHOTO
3aMEUICHUS.

JHemoncmpayuu

Mopenu MoJieKyJd MeTaHa, JpYrux ajKaHOB, pa3jiU4HbIX KOH(pOpMaIHii
UKJIOT€KCaHA.

[InaBnenne mapaduHa M ero OTHOIIEHHWE K BOJE (PacTBOPUMOCTH, IUIOTHOCTD,
CMauMBaHHUE).

I'openne meraHa, mporaH-OyTaHOBOM cMecH, MmapaduHa B yCJIOBHSAX H30BITKA U
HEJ0CTaTKa KUCI0pOoAa.

B3peIB cmecn MeTaHa ¢ BO3LYyXOM U XJIOPOM.

Jlabopamopnusie onvimul

N3roroBneHne moaenen MOJIEKYJT aJIKAHOB U TaJOr€HAIKAHOB.

O3HakOMJIGHHE CO  CBOWCTBAaMH  TBEpAbIX  mapadWHOB:  IUIABICHHEM,
PacTBOPUMOCTBIOB BOJE U OPraHUYECKUX PACTBOPUTENAX, XUMUUYECKOW HHEPTHOCTHIO
(OTCyTCTBHEM B3aMMOJICHCTBUS C OPOMHOHM BOJIOM, pacTBOpaMH IEepMaHraHaTa Kalus,
TUAPOKCUIA HATPUS UCEPHOM KHUCIIOTHI).

Ilpakmuueckoe 3anamue
IIpaktrueckas pabora Ne 3. Pemenue 3amad Ha cocTaBlieHHE (OpMyNT ajakaHOB H
IHUKJIOATKAHOB.

CamocTrosiTeibHast padora (3 gac)

[IncpMeHHO OTBETUTH HA BONPOC: KakoBO MPOMBINLIEHHOE 3HAYEHUE MeTaHa?
Pabota ¢ J1eKIIMOHHBIM MaTepUaIOM

CocraBneHne npe3eHTanuin



1.3. Smunenosvie u Ouenogwvie y21e6000p00vl

I'omostornyeckui psii ajJKeHOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIBIITUJIEHA M aJKEeHOB. ['omosiornueckuil psa U oOmas Qgopmyiia ajKkeHOB.
N3omepust STHIIEHOBBIX YIIE€BOAOPOIOB: MEKKIACCOBAsA, YIIEPOJHOTO CKEJeTa,
MOJIOKEHUsSI ~ KpaTHOW  CBsi3u,reomeTpuueckas. (OCOOEHHOCTH  HOMEHKJIATypbl
ATUJICHOBBIX YIJIEBOAOPOIOB, HA3BAHUSBAXKHEUIINX paaukanoB. Ou3znueckue CBOMCTBA
AJIKEHOB.

XuMHYecKHe CBOWMCTBA AJKEHOB. OJIEKTPOQWIBHBIA XapakTep peaxkiui,
CKJIOHHOCTBK pEaKUMsIM TPUCOCIUHEHUS, OKHUCIEHHMs, noaumepuszauuu. I[IpaBuio
MapKkoBHMKOBau €ro JJIGKTpPOHHOE€ o0OOocHOBaHHWe. Peaknuu ramoreHUpoBaHUs,
TUAPOTAIOTEHUPOBAHUS, TUApATallul,  TuapupoBaHus. Mexauusm  AE-peakuuid.
[TonsaTue o peakumsx mnoauMepusanuu. l'opeHue ankeHoB. Peakiuu OKUCICHUS B
MATKHX M KECTKUX ycloBusiX. PeakiusiBarnepa u ee 3HaueHue sl OOHApYKEHUs
HETPEICNIbHBIX YIIIEBOIOPOA0B, TOTYUCHUATIIUKOJIEH.

IlpumMeHeHne HW CHOcOO0bI MOJY4YeHHsI AJKeHOB. lcnonb30BaHHE BBICOKOMU
PEaKIIMOHHONCITIOCOOHOCTUAJIKEHOB B XHMHYECKOW MpOMBINIIeHHOCTH. [IpuMeHeHue
TWJIEHAa W mponuieHa. [IpoMbllieHHBIE CHOCOOBI TOJMYYEeHHS aJKeHOB. Peakiuu
JETUAPUPOBAHMS UKPEKUHTaaIKeHOB. JlabopaTopHbie CriOCOOBI TTOTyYEHUsI ATKEHOB.

Aaxanuenbl. I[lonatne wu kinaccudukauss JTUEHOBBIX YTIJIEBOJIOPOJOB IO
B3aMMHOMY PaCIIOJIOKCHHUIO KPaTHBIX CBsA3eH B MoJieKysie. OCOOEHHOCTH 3JIEKTPOHHOTO
U TPOCTPAHCTBEHHOTO CTPOCHMS COINPSIKEHHBIX AUEHOB. lloHATHME O T-31E€KTPOHHOU
cuctemMe. HoMeHKIaTypaaneHOBBIX  YIJIeBOAOPOIOB. (OCOOEHHOCTH XHUMHYECKUX
CBOMCTB CONPSKEHHBIX AUEHOB KAaKCIEICTBUE HUX 3JEKTPOHHOrO CTpoeHUs. Peakuum
1,4-npucoenunenus. llomumepuzanuanuenoB. CnocoObl MOJYYEHUS  JTUEHOBBIX
yriaeBoaopoioB: pabotsl C. B. Jlebenea, neruipupoBaHue ajJKaHOB.

OcCHOBHBbIC TIOHATHSI XHMHH BBICOKOMOJICKYJSIPHBIX COeJAWHEHUl (Ha
npuMepe  NPOAYKTOB  MNMOJHMEPHU3ALMH  AJKEHOB, AJKAJHEHOB M  HX
rajoreHnpou3BoAHbIX). MoOHOMEpP,IOJIUMEP, PEAKLUMs IOJUMEpU3AlUU, CTENEHb
MOJIMMEPHU3ALINU, CTPYKTYPHOE 3BE€HO. THIBINOJIMMEPHBIX IENEH: JIMHEHHBIE,
pa3BeTBIICHHbIE, cuuThie. [loHsATHE O cTepeoperyisapHblx noauMmepax. I[lomumepsr
TEPMOIUIACTUYHBIE M  TepMoOpeakThBHbIE. [IpeacTaBineHue  orlactMaccax u
anacroMepax. llomuaTuieH BBICOKOTO M HU3KOIO JIaBJIEHUs, €ro CBOMCTBAU
npuMmenenne. Karamuzaropel Llurnepa—Harra. IlosmnponuneH, ero npumMeHeHue
ucBoiictBa. ["anoreHconepxamue moauMepsl: TeduioH, MmoMuBUHMWIXIOpUA. Kaydayku
HaTypaJibHbIi W cuHTeTHyeckne. ComnonuMepbl (OyTaAUEHCTUPOJIBHBIM KAy4dyK).
Bynkanuzanus kaydyka, pe3suHa u 500HUT.

Hemoncmpayuu

Mogenn MOJIeKyl CTPYKTYPHBIX W MPOCTPAHCTBEHHBIX HM30MEPOB QJIKEHOB U
aJIKaJIMEHOB.

Komneknus «Kayuyk u pe3nHay.

Henonumepu3zanus kayuyka. CryiieHue MIEYHOTO COKa KaydyKOHOCOB (MoJioyas,
OJ1yBaHUUKOB, (pUKyCa).

IIpakTHyeckue 3aHATHS
[Ipaktueckass pabdota Ned. CocraBieHue CTPYKTYPHBIX (OpPMYyJT H30MEPOB U
TOMOJIOTOB QJIKEHOB.



CamocrosiTeqibHas padora (3uaca):
Hanucanue coobmennii Ha TeMsl: [Ipencrasienne o miaacTMaccax U 31acToMepax.
Tednon, nonuBuHmIXNOpUA. Kaydykn HaTypajdbHbII U CHHTETUYECKHE.

1.4. Auemunenoswvie y21e6000po0bl

I'omosiornyeckui psia AJKMHOB. DIJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE
aneTWIeHau APYruX alkuHOB. ['omonornueckuil psg v oOwmas ¢opmysia aaKUHOB.
HomeHknaTypaane THIIEHOBBIX YIJIEBOJLOPOAOB. M30Mepus MeKKIacCcoBast, yriiepogHOTO
CKEJIeTa, IT0JI0KEHUSI KPAaTHOU CBS3U.

XuMHYecKHe CBOWCTBAa M NpUMeHeHHMe AJKHHOB. OCOOEHHOCTH peakuui
IPUCOEIVHEHUSATIO TPOMHOM Yraepoa-yriaepoaHou cBs3u. Peakuus Kyueposa. [IpaBuiio
MapKOBHUKOBANIPUMEHHUTENbHO K areTwieHaMm. [lolBH)XKHOCTh aToMa BOJOpoOAa
(KMCNOTHBIE  CBOMCTBAaalKMHOB). OKHCJIEHUE aJIKWHOB. Peakius  3eIUHCKOTO.
[IpyuMeHeHue aleTHIeHOBBIXYTIIEBO10pO0B. [lonuBrHMIALIETAT.

IMosyyenune ankuuoB. [lonydyeHue areTuiieHa MUPOJIU30M METaHA M KapOHUIHBIM
METOAO0M.

Jemoncmpayuu

Mopenu MOJIEKyYJIbl alleTUIICHA U APYTUX aJTKUHOB.

[lonydyenue aneruieHa w3 KapOuaa Kaimblidsd, O3HAKOMJICHHE C (PU3UYECKUMH U
XUMHYECKUMHU CBOMCTBAMHU alleTHJIEHAa: pacTBOPUMOCTBIO B BOJE, TOPEHHEM,
B3aMMO/JIeCTBHE C OPOMHOM BOJIOM, pacTBOPOM NepMaHTranara Kaius, conamu meau (I)
u cepedpa.

JlaGopaTopHblie padoThbI — HE IPEAYCMOTPEHO

IIpakTHyecKkue 3aHATHA— HE MIPEIYCMOTPEHO

CamocrTosiTeibHast paGora (2uaca): Hanucath ONOpHBIM KOHCIEKT Ha TEMY:
[IpuMeHeHne aleTUICHOBBIX YIIE€BOAOPOIOB.

1.5. Apomamuueckue y2neeo0opoont

I'omosornueckuit psax apeHoB. beH30J Kak MpeaCcTaBUTENb apeHOB. Pa3Burtue
npencTaBieHui 0 cTpoeHun OeH3ona. CoBpeMeHHbIE MPECTaBICHHS 00 AJIEKTPOHHOM
U TPOCTPAHCTBEHHOM CTpoeHuu OeHzona. OOpa3oBaHHE apOMATUYECKON T-CHCTEMBI.
l'omonorn OeH3oma, uX HOMEHKJIaTypa, oOmas ¢opmyna. Homenkmatypa mis
JN3aMEIIEHHBIX TPOU3BOAHBIX O€H307a: opmo-, Mema-, Napa-pacrooKEHUE
3amectutenen. GU3n4ecKnecBONCTBAAPEHOB.

XumMHu4yeckue CBOMCTBA ApPEeHOB. [Ipumepsr peakuni
ANEKTPOOUITBHOT03aMEIICHNS :TAIOTEHUPOBAHUS,  AJKIJIUPOBAaHUS  (KaTalu3aTOPHI
Opunens—Kpadrca), HutpoBanus,cynbpupoBanus. Peakiuu TuaApUpoBaHUS U
MpUCOeINHEHNs XJopa K OeH3omy. OCOOCHHOCTH XMMHUYECKHX CBOWCTB TOMOJIOTOB
OenH3osa. B3ammHOe BIMsSHHE aTOMOB Ha MPHMEPETroMoJjoroBapeHoB. OpueHTaIus B
peakiusx anekTpoduiabHoro 3amenienus. Opuentantsil u Il pona.

IIpuMeHeHue M mojydYeHUe apeHoB. [IpUpoaHbIE HMCTOUHMKH apOMAaTHYECKUX
YIJIEBOIOPOIOB. ApoMaTu3alysl aIKaHOB U IIUKJIOAIKAHOB. AJKWINPOBaHUE OEH30a.

Jemoncmpayuu

[TapocTep>kHEBBIE U 00BEMHBIE MOJIEIIM MOJIEKYJ OE€H30J1a U €r0 TOMOJIOTOB.

Paznenenue cMecu 6€H301—BO/1a C MOMOIIBIO IETUTEIbHON BOPOHKH.



PactBopsitomass = cmocoOHOCTh  OeH30/ma  (3KCTpakUMs ~ OPraHUYECKUX U
HEOPraHMYECKUXBEIIECTB OEH30JI0M U3 BOJHOrO pacTBOpa #ojaa, KpacuTenew;
pacTBOopeHHE B O€H30J€ BEIIECTB, TPYAHOPACTBOPHMBIX B BOjAE (cepbl, OEH30MHONI
KHCJIOTHI).

I'openue 6ensoua.

OTtHomieHue 6eH30J1a K OpOMHOM BOJIe, paCTBOPY MEpMaHraHaTa Kajusl.

[lonyyenue HUTpOOEH30JIA.

JlaGopaTopHbie padoTbI — HE IPEAYCMOTPEHO

IIpakTHyeckue 3aHATHS

[Ipaktuueckass pabora Ned. CocrtaBieHHE CTPYKTYpHBIX (OPMYJT H30OMEPOB H
TOMOJIOTOB apEHOB.

CamocrosTennbHasi padora (2 yaca) — pabora ¢ MarepuaioM ydeOHHKa, JIEKIHUH,
MOJATOTOBKA COOOIIEHUIN U MPE3eHTAIUH.

1.6. Ilpupoonsvie ucmouyHuKu y21e6000pP0008

He¢gtb. Haxoxnenue B mpupoae, coctaB u (usmyeckue cBoicTBa HeTH.
TonnmuBHO-3HEpreTyeckoe 3HaueHue HedTu. IlpombinuieHHas nepepabotrka HedTH.
Pextudukanuss HedTH, OCHOBHBIE (pPAKIMU €€ pa3JeieHHs, WX HCIOJIb30BaHUE.
Bropuunas nepepaborka HedrenpoaykroB. Pexktudukanms Mazyta mpu yMEHBIIIECHHOM
naeneHun. KpekuHr HedTenpoaykToB. Pasznuunble BUABI KpEeKWUHTa, pPabOTHI
B.I'.IllyxoBa. N3omepuzanus AJIKAHOB. AJKUIMpOBaHUE HETIPEIECIIbH bIX
yriaeBoaopoioB. Pudpopmunr nedrenponykros. KagecTBo aBTOMOOMIBHOTO TOTUIMBA.
OKTaHOBOE YHCIIO.

Ipupoansiii M monyTHbI HedTsAHOM ra3pl. CpaBHEHUE COCTaBa MPUPOIHOTO U
HNOMYTHOTO Ta30B, UX MPAKTUYECKOE HCIIOJIb30BAHHUE.

Kamennbiii yroab. OCHOBHbIE HAalpaBICHUS HWCIOJIb30BAaHUA KAMEHHOTO YTJIS.
KokcoBaHne KaMEHHOTO YIUIs, BaXHEWIIME MPOAYKTbl 3TOrO0 IIpolecca: KOKC,
KaMEHHOYTOJIbHAsE CcMoJa, HajacMmolibHas Boja. CoenuHEHMs, BBIIEIAEMBIE U3
KaMEHHOYTOJIbHOW CMOJIBL. [IpoAyKThI, moydaeMbie U3 HaJICMOJIBbHOM BOJIBI.

DKOJIOTUYECKHUE AaCTIeKThl JOOBIYM, IMEepepadOTKH M HCIOJIb30BAHUSA TOPIOUUX
UCKOITAEMBIX.

JdemoHcTpanuun

Komtexuus «IIpupoaHpie HICTOYHUKH YIIIEBOIOPOIAOBY.

CpaBHeHHeE MPOLIECCOB TOPEHUs HE(PTH U IPUPOJAHOTO Ta3a.

OO6pazoBanue HEPTIHON MIICHKN HA TTOBEPXHOCTH BOJIBI.

Karanutuyeckuii kpekuHT napaduna (Wix KepOCHHA).

JlabopaTopHblie padoThl — HE IPETYCMOTPEHO

IIpakTu4eckue 3aHATHA— HE IPEAYCMOTPEHO

CamocTosiTenbHas padora (2 yaca) - Hanmcanne cooOmeHuii Ha TeMbl:« TOTUTMBHO -
sHepreTudyeckoe 3HadueHne HedTu». «[IpupogHblii W MOMYyTHBIM HEePTSIHOW Ta3bl.)
«BbISIBICHNE DKOJIOTUYECKUX AaCIEKTOB JOOBIYH, MepepaboOTKh ¥ HCIOIH30BaAHUS
TOPIOYMX UCKONIAEMBIX)



1.7. I'mapoxkcuIbHbIE COeIMHEHUS

Crtpoenne u kiaaccupukanus cnuproB. Kiaccudukaiuss CONUpPTOB MO THUITY
YIJIEBOJOPOJHOTO pajvKana, YUCIAy TUAPOKCHIBHBIX TPYI U TUIYy aroMa yriepoja,
CBSI3aHHOTO C TUAPOKCHIIBHOM TPyNnoi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCWIBHOM Tpymnbl. BiusiHue cTpoeHusl CIUPTOB Ha WX (PU3UYECKUE CBOMCTBA.
MexMoiekyspHass ~ BOXOPOAHAS  CBA3b. | OMOJOTMYECKHM  PAX  IPEIENIbHBIX
OJIHOATOMHBIX CIUPTOB. M30Mepusi 1 HOMEHKIATypa aJIkaHOJIOB, UX 0011as popMmyia.

XuMn4yeckne CBOMCTBA AJKAHOJOB. PeakiimoHHass CIOCOOHOCTH MPEAesIbHBIX
OJIHOATOMHBIX cOUPTOB. CpaBHEHHE KHCIOTHO-OCHOBHBIX CBOMCTB OpPraHUYECKUX U
HEOPraHUYECKUXCOEAUHEHN, coaepx)ammx OH-rpynnmy: KuCIOT, OCHOBaHHI,
aM(oTepHbIX COeMUHEHUH (BOJBI, CIIUPTOB). Peakiiuu, MOATBEPKIAIOIINE KUCIOTHBIS
CBOICTBa cnupToB. Peakiuu 3aMeleHus ruJipOKCILHON Ipynibl. MeXMOIeKyIsipHast
Jeruapatamus CIUpPTOB, yCJIOBHUS oOpa3oBaHUsS MPOCThIX 3upoB. CroxHbie dPUPHI
HEOPraHUYECKUX M OPraHWYECKHX KHUCJIOT, peakiuu 3Tepudukanuu. OKUCICHUE U
OKUCJIMTENBHOE JIETUIPUPOBAHUE CITUPTOB.

Cnoco0bl moJiydyeHMsi CHMpPTOB. [Waponu3 rajgoreHainkaHoB. ['uaparamus
AJIKEHOB, YCJIOBHS ee MpoBeJeHusl. BocctaHoBIeHNE KapOOHUIBHBIX COSAMHEHHM.

OTaesibHBIC TPEACTABUTENM AJKAHOJOB. MeTaHON, €ro MNpPOMBIIUICHHOE
MOJIyYeHUE U MPUMEHECHHUE B MPOMBIIIJICHHOCTU. bruojornyeckoe AeilcTBUE METaHOJIA.
Crneunduueckue crnocoObl MOTYyYEHUs! 3TUIIOBOrO crupTa. GU3HOIOrHYecKoe JeHCTBHE
ATaHOJIA.

MHoroaroMHble cnmupThl. M30Mepus U HOMEHKIAaTypa MpPeICTaBUTENEN IBYX- U
TPEXaTOMHBIX CIIUPTOB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX CITUPTOB,
UX KayecTBEHHOe oOHapyxeHue. OTaeiabHble MPEICTABUTENN: ITUICHTIIUKOIb,
TJIMLEPUH, CTIOCOOBI UX MOJTYUYEHHUS, IPAKTUYECKOe TPUMEHEHHE.

®eHos1. DJNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTpoeHue ¢enona. Biaumuoe
BIIMSTHUE ApPOMATHUYECKOTO KOJIbIIA U THAPOKCUIIBHOM TPYyHIlbl. XMMHYECKHUE CBOWCTBA
deHona kak (QYHKIUA €ro XUMHUYECKOTO CTpoeHus. bpomupoBanue ¢eHona
(kauecTBeHHasi peakiys), HUTpoBaHHE (TMUKPUHOBAs KHUCJIOTA, €€ CBOWCTBA U
npuMmeHeHne). OOpa3oBaHue OKpaIICHHBIX KOMIUIEKCOB ¢ moHoM Fe3+. Ilpumenenue
denona. Ilonyyenue ¢eHoIa B MPOMBIILICHHOCTH.

JdemoHcTpanuun

Mopenu MOJIeKyJ CHUPTOB U (DEHOJIOB.

PactBopuMOCTh B BOJI€ aTKaHOJIOB, STUJICHTIUKOJS, TIUIEpUHA, (EeHOIIa.

JlaGopaTopHbIe ONBITHI

Pextudukamnms cMmecu 3TaHONT — BOJIA.

OOGHapy:xeHue BOAbl B a3€0TPOMHOM CMECH BOJIbI M 3THJIOBOTO CIUPTA.
IIpakTuyeckue 3aHATHS
[Tpaktrueckas pabora Ne6. Pemenne 3a1ad 1mo n30Mepun U CBOMCTBAM CITUPTOB.
ITpakTrueckas padora Ne7. CocraBiaeHue Mojeaei MOJIEKYJl CHUPTOB U (PEHOJIOB.
CamocTosiTeibHas1 padoTa (4 yaca)

[IpopaboTka KOHCIIEKTOB, paboTa ¢ y4eOHOU JIUTepaTypoil.
CocraBrienne mnpe3eHTaluu Ha Temy: llocnmencTBusi ynoTtpeOieHUs alKOTOJIbHOMN
MPOAYKIIHH.



1.8. Asnbaeruabl M KETOHBI

I'omosnoruveckue psiabl aJbAerWI0B M KeTOHOB. [loHATHE O KapOOHMIBHBIX
COCIMHEHUAX. OJEKTPOHHOE CTpoeHue KapOoOHWIbHOW rpymnmbl. W3omepus wu
HOMEHKJIaTypa albJCTHJIOB U KETOHOB. ®Du3MYECKHE CBOWCTBA KapOOHMIBHBIX
COCIMHECHUM.

XuMnueckne CBOMCTBA aJIb/IerHI0B U KeTOHOB. PeakiinoHHass COCOOHOCTH
KapOOHWJILHBIX COCAUHEHUN. Peakiiuu OKUCICHUS allbJIeTUI0B, KAYECTBEHHbBIE PEeaKIun
Ha aJIbJETUIHYIO rpymimy. Peakiun MOJUKOHAEHCAIUU oOpa3zoBaHue
(denonopopMabIETUAHBIX CMOJ.

Ilpumenenue H mnoJy4yeHHe KapOOHWJIBbHBIX coeAuHenuil. IIpumenenue
aJbJCTUIOB U KETOHOB B OBITY U MPOMBIINLICHHOCTH. AJIbJIETU/BI U KETOHBI B TIPUPO/IC
(@pupnbie Macna, gepomonsl). [lomyueHrne KapOOHUIBHBIX COCIMHEHUN OKHCICHHEM
CIIUPTOB, THApPATAlMEd  QJIKUHOB, OKHUCJIEHUEM  YIJIeBOJAOpPOAOB. OTlelbHbIE
pEACTaBUTENN albJETUA0OB M KETOHOB, CHENH(PUYECKHE CHOCOObI UX IMOJIYyYECHHUS U
CBOMCTBA.

JemoHncTpanuun

[ITapocTep>kHEBBIE 1 0OBEMHBIE MOACIH MOJIEKYJT abJET 0B U KETOHOB.

[TonydyeHne YKCYCHOrO ajibJeruja, OKHCICHHME HTaHOJa XPOMOBOW CMECHIO.
KauecTBeHHbIE peakliMK HA allbJIETUIHYIO TPYIIY.

JlaGopaTopHbIie ONBITHI

OkucneHue 3TaHoJa B 3TaHAJb PACKAJIEHHON MEIHOW TPOBOJIOKOM.

[Tomyuenue ¢genonodopManbIeruIHOTO MoIuMepa.

Pacno3naBanue pacTBopa areToHa u ¢popMaanHa.

IIpakTH4YecKkue 3aHATUA— HE TIPETYCMOTPEHO
CamocTosiTeqibHast padora (3 yaca)

ITpopaboTka KOHCIIEKTOB, paboTa ¢ y4eOHOM JIUTepaTypOi.
CocraBiieHHE TIpe3eHTaMu Ha TeMy: [IpuMeHeHHe albIeruaoB U KETOHOB B OBITY U
MIPOMBIIIICHHOCTH.

1.9. Kapoonoewvie kuciomol u ux npou3zeooHbsle

I'omosnoruyeckunii psig mnpeaebHbIX OJHOOCHOBHBIX KAPOOHOBBLIX KHCJIOT.
[lorsitTue 0 KapOOHOBBIX KHUCIOTaX © UX Kilaccupukamus. OJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE KAPOOKCHUIBHOW TPyNmIbl. [ 'OMOIIOTMYECKH  psij
MpeAebHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT, UX HOMEHKIATypa U H30MEpPHS.
MexMoneKyasipHble BOJOPOIHBIC CBSI3M KapOOKCWIIBHBIX TPYMI, WX BIUSHHUE Ha
¢dusznueckre cBolicTBa KAPOOHOBBIX KHCIIOT.

XuMHuYecKHe CBOWCTBA KApOOHOBBIX KHMCJOT. Peakiuu, WITIOCTPUPYIONINE
KHUCJIIOTHBIE CBOMCTBA M HMX CPaBHEHHE CO CBOMCTBAMU HEOPIaHUYECKHX KHCIOT.
O6pa3oBanre (PYHKIMOHAIBHBIX IPOM3BOIHBIX KapOOHOBBIX KHCIOT. Peakmuu
sTepuduKanu. AHTUAPUIBI KAPOOHOBBIX KHCIIOT, UX MOJYYCHHUE W IPUMCHECHHE.

Cnoco0bl mosrydeHusi KapOOHOBBIX KHUCJIOT. OTAeNbHBIE MPEACTABUTEIN U UX
3HaueHue. OOmme crnocoObl MONYYEHHUS: OKUCICHUE aJKaHOB, AJKEHOB, MEPBUYHBIX
CIIUPTOB, albJETUNIOB. BaxHeilline npeacTaBUTEIN KapOOHOBBIX KHUCIOT, UX
OuoJsiornueckas poiib, crnenuduueckue cnocoObl MOJyYeHUsl, CBOMCTBA U MPUMEHEHUE



MYpPaBbUHOMU, YKCYCHOU, IAJIbBMUTUHOBOU U CTEAPUHOBOM; AaKPUIIOBOW U METAKPUIIOBOM;
OJICUHOBOM, IMHOJICBOM M JTUHOJICHOBOM; IIaBEIICBOIT; OCH30MHOMN KUCIOT.

Caoxnble 3¢pupsbl. CTpoeHHE U HOMEHKJIATypa CIOXKHBIX 3(PUPOB, MEXKKIACCOBAS
U30Mepusi ¢ KapOOHOBBIMU KHcJIOTaMU. CHocoObl MOJYYEHHUS CIOXHBIX 3(QUPOB.
O6patumocTh peakuuu 3Tepudukanuud U GaKTOpbl, BIUSIONIME HA CMEIICHHE
paBHOBecusi. OOpa3zoBaHue CHOXKHBIX monauddupoB. [HommdrTrnnentepedranar. JlaBcan
KaK MpeJCTaBUTENIb CUHTETUYECKHX BOJOKOH. XMMHUYECKHUE CBOWCTBA M MPUMEHEHUE
CJIOXHBIX 3(PUPOB.

Kupbl. Kupel kak cioxsHsle 3¢upbl TauuepuHa. KapOoHOBBIE KHUCIOTHI,
BXOJAIIIME B COCTAaB >KUPOB. 3aBUCUMOCTb KOHCUCTEHIMHU MHUPOB OT KX COCTaBa.
XVMMHUYECKHE CBOMCTBA JKUPOB: THAPOJIN3, OMBUICHHE, THUIpUpOBaHue. buonornueckas
POJIb KHUPOB, UX UCTIOJIB30BAHKUE B OBITY U MPOMBILIIEHHOCTH.

Conu  kapOoHoBBIX KHCA0T. Mpbuta. CrnocoObl  TONy4YeHUsS  COJICH:
B3aMMOJICHCTBUE KapOOHOBBIX KHUCJIOT C€ METa/llaMHd, OCHOBHBIMH OKCHAAMH,
OCHOBAaHUSIMH, COJISIMU; ILIEJTOYHON THIIPOTIN3 CIOKHBIX 3(PUPOB. XUMUYECKHUE CBOMCTBA
coJjieil KapOOHOBBIX KHUCJIOT: THAPOJIN3, PEAKIIMU MOHHOTO oOMeHa. Mblia, CyHIHOCTb
Moromiero naercteus. OTHOIIEHHE MbUIa K KecTKOW Boje. CHHTETHUECKHE MOIOIINE
cpenctea — CMC (neTepreHTsl), uX MPEUMYIIEeCcTBa U HEIOCTATKH.

JemoHncTpanuun

3HaKOMCTBO ¢ (PU3NYECKUMHU CBOMCTBAMH BaKHEUIINX KapOOHOBBIX KUCIIOT.

Bosronka 6eH30MHOI KUCITOTHI.

OTHolleHre pa3IMYHbIX KAPOOHOBBIX KUCIOT K BOJIE.

CpaBHenue pH BOIHBIX pPacTBOPOB YKCYCHOM M COJISTHOM KHCJIOT OJWHAKOBOM
MOJISIPHOCTH.

[Tony4yenue NpuATHO MAXHYIIETO CIOKHOTO Aupa.

OTHoO1IEHUE CIMBOYHOIrO, IMOACOJHEYHOI'0, MAlIMHHOIO MAacel M MaprapuHa K
OpOMHOI1 BOJIe M PacTBOPY MEepMaHraHaTa Kajusl.

JlaGopaTopHblie ONbITHI

B3aumoneiictBue pacTBOpa YKCYCHOM KHCJIOTBI C MAarHueMm, OKCHIAOM IIMHKAa,
ruapokcuaom xeinesa (I11), pactBopoM kapOoHaTa Kajaus U cTeapara Kajwus.

O3HakoMJIeHHE ¢ 00pa3liaMu CIOKHBIX 3(HUPOB.

OTHOI1IEHHE CIOXKHBIX 3(PHUPOB K BOJIE U OPTAHUYECKUM BEIIECTBAM.

BriBeieHne AUPHOTO MATHA C TOMOIIBIO CIIOKHOTO 3(upa.

PacTBopUMOCTB )KMPOB B BOJIE M1 OPraHUYECKUX PACTBOPUTEIIAX.

CpaBHeHHE MOIOIINX CBOMCTB X03sicTBEHHOT0 Mbl1a 1 CMC B KecTKOU BOJIE.
IIpakTuyeckue 3aHATHS
[Ipaktnueckas pabora Ne8. Pemenue 3amady 10 HOMEHKIAType H HU30MEPUU
KapOOHOBBIX KUCIIOT.

CamocTosiTe1bHas1 padoTa (3 yaca)

CocTtaBUTh NSATh U30MEPOB U HA3BATh UX JJISl TEKCAHOBOW KUCIIOTHI

[Ipesenranus Ha Temy «Kupbn»

Coobmienue Ha TeMy: «Cuntetndeckue morwlue cpeactsa — CMC (aeTeprentsl), ux
MIPEUMYILIECTBA U HEAOCTATOK».



1.10. Yznesoown

IlonssTne 00 yraesomax. Kiaccudukauusa yrneBogoB. MoHo-, 1u- u
MOJIMCaXapyuibl, MPEACTABUTENN KaXXIOW TIpyNIbl yriaeBOAOB. buosiormyeckas poiib
YIJEBOAOB, UX 3HAYEHHUE B KU3HU YEJIOBEKA U OOLIECTBA.

Monocaxapuabl. CTpoeHHME U ONTHYECKas H30MEpHUs MOHocaxapumoB. Mx
Kjaccudukanusi Mo YUCIy aTOMOB YIUVIEpoJa W MNPUPOJE KapOOHWIBHOM T'PYIIIIHI.
@®opmynbl  Gumepa u  Xeyopca A U300paKE€HUsST MOJIEKYJI MOHOCAXapHUa0B.
OtHecenne MoHOcaxapuloB K D- u L-pany. Baxxneimme npeactaBuTeIn MOHO3.

['moko3a, cTpoeHHEe ee MOJIeKyJdbl U (u3nyeckue cBoiicTBa. Tayromepus.
XUMHUYECKHUE CBOMCTBA TUIFOKO3BI: PEAKIMU IO aJbJACTHAHON rpymme («cepeOopsHOro
3epKajia»y, OKHCIEHHE Aa30THOW KHUCIOTOM, THapupoBaHue). Peakiuu TIIIOKO3bI Kak
MHOTOaTOMHOI'O CIHUPTA: B3aUMOJIEUCTBUE TIIIOKO3bl ¢ rupapokcuaoM menu (II) mpu
KOMHATHOM TeMIiiepaType M HarpeBaHuM. Pasnuunble Tumbl OpoxeHus (CIUpTOBOE,
MOJIOUHOKHCII0oE). ['1oko3a B npupojie. buonornueckast pojib ¥ MPUMEHEHUE TIFOKO3BI.
@pyKTO3a KAaK M30MEp INIOKO3bl. CpaBHEHHE CTPOEHUS MOJEKYJIbl U XUMUUYECKHUX
CBOMCTB TJI0KO3bI ¥ PpyKTO3bl. DpyKTO3a B MIPUPOJIE U €€ OMOIOTrHUecKas poib.

[lenTo3bl. Pubo3a u ne3okcupubo3a Kak MpeAcTaBUTENN allbaoneHTo3. CTpoeHue
MOJIEKYII.

HMucaxapuabl. Crpoenue aumcaxapunoB. Crnoco®  cowsieHEHUs  IUKIIOB.
BoccranaBnuBaronyue 1 HEBOCCTaHABIMBAIOIINE CBOMCTBA IMCAXapUI0OB KaK CJIEACTBUE
cowleHeHHs Hukiaa. CTpoeHue U XMMHUYECKHE CBOICTBA caxapo3bl. Te€XHOJIOTMYECKHE
OCHOBBI ITPOU3BOJCTBA Caxapo3bl. JIakT03a U MalIbTO3a KaK U30MEPHI CaXapo3bl.

Moaucaxapuasl. OOmee crpoeHue mnonucaxapunoB. CTpoeHHE MOJIEKYJIbI
KpaxMayna, aMuWio3a M amMuiIoneKTuH. Pu3nueckne CBOMCTBA KpaxMmala, €ro
HaXO0XJCHHEe B MPUPOJe U Ouojoruyeckas poiib. ['mukoreH. XUMHUYECKHE CBOWCTBA
kpaxmana. CTpoeHuE >JIEMEHTapHOrO 3BE€HA LEJUII0J03bl. BiusHue CcTpoeHUs
MOJIMMEPHOU IIeNU Ha (PU3MYECKHE W XMMHYECKHE CBOMCTBA MLEJUIION03bI. [ maponus
IEJUTIONO03bI, 00pa30BaHUE CIOXKHBIX I(PUPOB C HEOPTraHWYECKUMHU M OPraHUYECKUMU
kucnoramu. [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIIE€JKE, BUCKO3€.
Haxoxnenue B mpupoae u Ouosiormueckas poiib IMeiToio3bl. CpaBHEHUE CBOWCTB
Kpaxmasa ¥ LUEeJUIF0JIO3BL.

JdemoHcTpanumn

OO0pa3ibl yriaeBoa0B U U3ACIUN U3 HUX.

[Tonyyenne caxapara KaJblus W BBIIACJICHHE C€axapo3bl M3 pacTBOpa caxapara
Kanblys. BzaumoeiicTBrE TIIOKO3bI ¢ PYKCUHCEPHUCTON KUCIOTOM.

OTtHomeHue pacTBOpPoB caxaposbl U MasibTo3bl K Cu(OH)2 npu HarpeBaHuu.

O3HakomiieHHe ¢ (PU3NYECKUMHU CBOMCTBAMHM Kpaxmala U LEJUTIOI03bI.

HalGyxanue 1emirono3sl 1 Kpaxmaia B BOJE.

[TonydyeHnue TpuHUTpaTa HEJUTI0N03bl. KoJUTeKns BOIOKOH.

JlabGopaTopHbIe ONbITHI

OznakomiieHHe ¢ (DU3UYECKUMH CBOWCTBAMH TIIOKO3bI (anTeyHash yMaKoOBKa,
tabnetku). KucnoTHbli ruaposin3 caxapossl.

3HAKOMCTBO € 00pa3lamMu MOJUCaXapUI0B.

OOHapyxeHHe KpaxMaja C IMOMOLIbI0O KaueCTBEHHOW peakuuu B MeJne, Xjieoe,
HOrypTe, MaprapuHe, MakapOHHBIX U3JEIUAX, KpyHax.



IIpakTHYecKue 3aHATHSA — HE IPEAYCMOTPEHO
CamocrosTeqibHast padora (3 yaca)
IIpezenTanus Ha TeMy: «YTIEBOIBI»
CpaBHUTB CBOMCTBA Kpaxmania U LEJUIFOIO03L.

1.11. Amunel, amunoxkuciomel, 0e1Ku

Knaccupuxkanmuss u uzomepusi amunoB. [lonstue 06 amunax. IlepBuunsie,
BTOPUYHBIC U TpETUUYHBbIE aMuHbl. Kinaccudukaius aMUHOB IO TUITY YTJIE€BOAOPOIHOTO
paauKasa ¥ 4YHMCIy aMHUHOTPYIIN B MoOJeKyse. ['omonorndeckue psaabl MpeaeTbHBIX
anudaTUIeCKUX U ApOMaTUUYECKUX aMUHOB, M30MEPUsl U HOMEHKJIATypa.

XuMHYeCKHe CBOWCTBA aMHMHOB. AMHMHBI KaK OpPraHMYECKHE OCHOBAHUA, HUX
CpaBHEHHWE C aMMHUAKOM M JAPYTMMH HEOPraHWYECKMMHM OCHOBaHUAMHU. CpaBHEHHE
XUMUYECKUX CBOMCTB aiu(paTUYECKUX U apomaTudeckux amuHOB. (OOpazoBaHue
aMu0B. AHWIUHOBBIE 22 Kpacutenu. lloHSITHE O CHHTETUYECKUX BOJIOKHAX.
[Tonnamuapl U MOTMAMUAHBIE CHHTETUUECKHE BOJIOKHA.

IIpumenenue u noaydenue amuuoB. [lonyyenue amunos. Paboter H. H. 3ununa.

AMHHOKHCJIOTHI. [loHATHE 00 aMHUHOKHUCIOTAaX, UX KiIacCU(PUKAIUSI U CTPOCHUE.
Onruueckas n3oMepus 0.-aMHUHOKHUCJIOT. Homenknarypa AMUHOKHCIIOT.
JIBOMCTBEHHOCTh KHUCJIIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHUCJIOT M €€ IPUYHUHBI.
bunonsipubie uoHbl. Peaknuu koHaeHcauuu. llentunnasi cBsi3b. CHUHTETHUYECKHUE
BOJIOKHA: KampoH, 3HaHT. Kmaccuduxaius BomokoH. [lomydeHue aMHUHOKHUCIOT, HUX
npUMeHeHHe 1 Ouosiorudeckast QyHKIHs.

Beakn. benku kak npupoansie nogumMepsl. [lepBruHas, BTopyudHas, TpETUUHAS U
YeTBepTUYHAs CTPYKTyphl OenkoB. @OuUOpWUIsipHbIE U THOOYNSIpHBIE  OENKH.
XVUMHUYECKHE CBOMCTBAa OENIKOB: TOpEHHe, JACHATypalus, THAPOJIN3, KaueCTBEHHbBIC
(uBeTHbIe) peakuuu. buonorumueckue (yHKIMM OENKOB, MX 3HaueHWE. benku Kak
KOMIIOHEHT nuinu. [Ipo6iema 6eKoBOro royiogaHus U MyTH €€ PEeIIeHHUs.

JdeMoHCcTpamuun

®u3nuecKkue CBOWCTBA METWUJIAMUHA: arperaTHOE COCTOSIHHME, LIBET, 3amax,
OTHOILLEHUE K BOJE.

['openne MmeTunamuHa.

B3anmopelicTBrue aHWIMHA U METUIIAMUHA C BOJAOU U KUCIOTAMMU.

OkpaiivBaHue TKaHEH aHUIIMHOBBIMU KPACUTEISIMH.

Oo6nHapyxeHne GyHKIIMOHAIBHBIX TPYIII B MOJIEKYJIaX aMHUHOKHUCIIOT.

Hevitpanuzamus menoym aMMHOKUCIOTOM.

HetiTpanuzaius KucaoTsl aMUHOKHUCTIOTON. PacTBOpeHue u ocaxaeHne OeIKoB.

JlaGopaTopHbIe ONbITHI

N3roToBiieHne mapoCTeP)KHEBBIX U 00BEMHBIX MOJIEICH N30MEPHBIX AMHHOB.

PactBopeHue 0eKoB B BOJE U UX KOAryJISIIU.

OO6Hapy:xeHue O0esnka B KypUuHOM SIiIEe U MOJIOKE.

IIpakTu4eckue 3aHATHA— HE IPELYCMOTPEHO

CamocrosTennbHas padora(3uaca)

[ToaroroBka nmpe3entanuu Ha TeMy/leHarypanus Oenka. [[BeTHbIe peakiiuu OEIKOB.
[IpopaboTka KOHCIIEKTOB, pabOTa CO CIIPAaBOYHBIM MATEPUATIOM.



1.12. A3omcoodepicaujue cemepoyukiuueckue coeounenusn. Hyxneunoesoie
Kuciomol

HyxkJiienHoBbie KuCJI0TbI. HyKIEMHOBBIE KHMCIIOTHI KaK IMPUPOJIHBIE MOIUMEPHI.
Hyxneotunel, ux crpoenune, npumepsl. AT® n AJID, nx B3auMonpeBpalieHue U poiib
storo nponecca B npupoae. [loustue JJTHK nu PHK. Crpoenne JIHK, ee nmepBuunas u
BropuuHas cTpykrypa. Paborst @®.Kpuka wu J[.Yorcona. KommieMeHTapHOCTD
azotucTbix ocHoBaHuil. Perumnkanus JJHK. Ocobennoctu ctpoenus PHK. Tunbsr PHK u
ux Ouonornyeckue Gpyukuu. [lonstie o Tponunom kojae (koaone). buocunres Oenka B
KUBOU KileTke. ['eHHast uHkeHepus u 6uorexHosorus. TpancreHHsle GOpPMbI paCTEHUM
Y KUBOTHBIX.

JdemoHcTpanuun

Mogenu MOoJIEKYJT BAXKHENIITNX I€TEPOIMKIIOB.

Komnekuus reTepounKiIn4eckuX COeqUHEHNMN.

JlelicTBHe pacTBOpa MUPHUINHA HA UHIUKATOP.

B3aumopericrBrue nupuauHa ¢ COJISIHOM KUCIIOTOM.

Mopens monekynsl JHK, nemoHCTpamuss DpUHUMIA KOMIUIEMEHTAPHOCTH
A30TUCTBHIX OCHOBAaHUM.

OO6pa31pl MPOTYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PACTEHUH U JKUBOTHBIX.

JlekapcTBa W Tpenaparbl, W3TOTOBJIEHHBIE METOJAMH T'€HHOM WHYKEHEpUU U
OMOTEXHOJIOTUH.
JlaGopaTopHbie padoThbI — HE IPEAYCMOTPEHO
IIpakTH4yecKkue 3aHATHSI— HE IPEYCMOTPEHO
CamocrosiTesibHAs1 padoTa (2 yaca)
[Ipe3entauun Ha Tembl: ['eHHass uHXeHepuss U OuoTexHosorus. TpaHcreHHble (POPMBI
pacTeHUI U )KUBOTHBIX.

1.13. buoJsiornyeckn akTUBHbIE COeINHEHUS

®epmentnl. [lonstHe o (QepMeHTax Kak O OHOJIOIHMYECKHX KaTalu3aTopax
O0enkoBoit mpuponbl. (OCOOEHHOCTH CTPOEHUST M CBOWCTB B CpPaBHEHUH C
HeopraHM4eckuMu Karanuzatopamu. Kriaccudukamus ¢epmertoB. OcobeHHOCTH
CTPOCHHS M CBOMCTB ()EPMEHTOB: CEJIICKTUBHOCTh M A(PPEKTUBHOCTH. 3aBUCHUMOCTH
aKTUBHOCTH (EepMEHTOB OT Temmeparypsl W pH cpenpl. 3HaueHue ¢GepMEHTOB B
OMOJIOTUY U IPUMEHEHNE B IPOMBIILIICHHOCTH.

Butamunbl. [lonarue o Butamunax. Mx kmaccudukanus u o6o3nadenue. Hopma
noTpebiieHusi BUTaMiUHOB. BogopacTtBopumsbie (Ha mpumepe ButaMuHoB C, rpymnmsl B u
P) u >xupopactBopumblie (Ha mnpumepe BuUTamMuHOB A, D u E). ABUTaMUHO3BI,
TUTNIEPBUTAMUHO3BI ¥ TUTIOBUTAMUHO3BI, UX TPO(QHUIAKTHKA.

I'opmonbl. [loHsiTHE O TOpMOHAX Kak OWONOTMYECKH AKTHUBHBIX BEIECTBAX,
BBITIONHSAIOMINX ~ JHAOKPUHHYIO  PETYJSAIHI0  SKU3HEACATEIHPHOCTH  OPTaHWU3MOB.
Knaccudukaiuys TopMOHOB: CTEPOHIBI, MPOU3BOAHBIC AMUHOKHUCIIOT, TIOJUTICTITHIHBIC
1 OenkoBbIe TOPMOHBI. OTIETBHBIE IPEICTABUTEIN: ICTPAANOI, TECTOCTEPOH, UHCYIIHH,
aJpeHAINH.

JlekapcTBa. [loHsiTHe 0 JekapcTBaXx KakK XHUMHOTEPANEBTUYECKHUX IMperaparax.
Kpatkue wuctopuyeckne CBEJACHHS O BO3HUKHOBCHWHM W DPAa3BUTUHA XHMHOTEPAITHUU.
I'pynmbr  nekapcTB:  cynb@amMuabl  (CTpENTOIMU), AHTUOUOTUKH (NMEHULWILUINH),



AHTUIIUPETUKHU (ACTIMPUH), aHATBICTUKU (aHAIBIMH). MexaHu3M JeHCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX MPENapaToB, CTPOCHUE MOJIEKYJ, IPOTHO3UPOBAHUE CBOMCTB Ha OCHOBE
aHanM3a XMMHUYECKOrO0 CTPOCHMs. AHTHOMOTHKH, UX KJIacCU(PHUKALUS MO CTPOEHUIO,
TUNy M CHEKTpy JAeicTBusA. be3zonacHele crnocoObl NPUMEHEHHS, JIEKapCTBEHHBIE
(bopMBI.

JdemoHncTpanuun

CpaBHenue ckopoctu pasnoxkenus H202 mon aeiictBuem (epmeHTa KaTanasbl U
Heopranndeckux karaiauzaropos: KI, FeCl3, MnO2.

OO0pa3ipl BATAMUHHBIX IIPETAPaTOB.

[HonuButamunsl. Mnntoctpauu ¢poTtorpaduil KUBOTHBIX € Pa3IUYHBIMU (POpPMaMHU
aBUTAaMUHO30B.

BsaumopneiictBue aapenanuna ¢ pactBopoM FeCl3. benkoBas npupoja WHCYJIMHA
(uBeTHast peakiys Ha OCJIKK).

[InakaTel wiam KogorpamMMmbl ¢ QopMylamMu aMuja Cylb(paHUIOBOW KHUCIOTHI,
IUTUIPOPOIMEBON U JIOXKHOM AUTrHApO(OIMEBON KUCIOT, OEH3WINEHULIUIUINHA,
TETpaLUKINHA, lIeoTaKkCuMa, aCITUPUHA.

JlaGopaTopHbIie padoThI — HE IPETYCMOTPEHO
IIpakTHyeckue 3aHATHSI— HE TIPETYCMOTPEHO

CamocrosiTeibHas padora (2 yaca) — Hamwmcanue cooOmeHMit WM M3rOTOBJICHUE
npeseHtanii  Ha  Tembl:  [lomuButamunbel.  [loHsTHe 0  JekapcTBax  Kak
XUMHUOTEPANIEeBTUUECKUX  TpenapaTax. KpaTkwe  HCTOpUYECKHE  CBEICHHS O
BO3HMKHOBEHUHU W PA3BUTUU XuUMUOTepanuu. [IoHATHE 0 ropMOHAX Kak OMOJOTUYECKHU
aKTUBHBIX BemiecTBaxX. [loHsaTue o depMeHTax Kak O OMOJIOTHYECKHX KaTaau3aTopax
OCJIKOBOI TIPUPO/IBI.

2. O0masi ¥ HeOPraHuvecKasi XUMHUS
2.1. Xumusi — HayKa 0 BelmecTBax

CocTtaB BemiecTBa. XHUMHYECKHE dJieMeHTh. (CmocoObl  CyIIEeCTBOBAaHMUSI
XUMUYECKUX JJEMEHTOB: aTOMbl, IMPOCTbIE U CIIOXKHBbIE BellecTBa. BemiecTBa
IOCTOSIHHOTO W TEPEMEHHOr0 COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB.
BemectBa MONEKYyISIPHOTO M HEMOJEKYISIPHOTO cTpoeHusi. CrocoObl 0TOOpakeHUs
MOJIEKYJI: MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYIIBI; MMAPOCTEPKHEBBIE U MACIITAOHBIC
npoctpancTBeHHbIe (CTioapTa — bpurne6a) momenu MoJIeKyl.

N3mepenue BemecTBa. Macca aToOMOB W MOJEKYJ. ATOMHasi €IWHUIIA MacCCHhl.
OTHOCUTENBHBIE aTOMHAs W MOJIEKYJIApHas Macchl. KonnyecTBo BelllecTBa U €AMHUILIBI
€ro U3MEepEeHUst: MOJib, MMOJIb, KMOJIb. Hucno ABoraapo. MosnsipHas Macca.

ArperaTHble COCTOSIHMS BelecTBa. TBepaoe (KpHCTALLIMYECKOE U amMop(HOE),
KUJKOE W Tra3000pa3HOE arperaTHbIe COCTOSHMS BELIECTBA. 3aKOH ABOTapo M €ro
cienctBus. MosIpHBI 00BEM BEIIECTB B Ta3000pa3zHOM coCTOsTHUHM. OOBbeIUHEHHBIN
ra3oBbIM 3aKOH U ypaBHeHHEe MenneneeBa — Knaneiposna.

CMmecu BemecTB. Paznuuusg Mexay CMECSIMU U XUMUYECKUMHU COEAUHEHUSMU.
MaccoBast u 00beMHast JOJIM KOMIOHEHTOB CMECH.

JdemoHcTpanumn

OnbIThl, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUS MacChl BEIIECTB.

HaGop moneneii aToMOB U MOJIEKYI.



JlabopaTopHbie padoThI — HE IPEYCMOTPEHO
IIpakTHyeckue 3aHATHSA:

[Ipaktuueckoe 3anstue Ne9. Pemenue 3aaau.
CamocrosiTeqibHast padora(24):

Hanucanue cooOuieHuit o reMe: « AJTOTPOIUs».

2.2. CtpoeHnue aToma

AToM — cJokHasi vyacTuua. JlokazarenbcTBa CIIOKHOCTH CTPOCHHMS aToMma:
KAaTOAHbIE U PEHTT€HOBCKHE J1y4H, (POT03P(DHEKT, paguoaKTUBHOCTD, JIEKTPOJIU3.

[Inanerapnas wmoxens aroma 3.Pesepbopna. Crpoenue aroma mno H.bopy.
CoBpeMeHHbIe IPE/ICTABIIEHUs O CTPOeHUH atoma. KopmycKyssipHO-BOJIHOBOH Jyanu3m
YacTHUI] MUKPOMHUPA.

CoctaB aToMHOro siipa. HykjoHbI: MPOTOHBI U HEUTPOHBI. 30TONBI M HYKJIHUIBI.
Y CTONYHUBOCTH STIED.

DJIeKTPOHHAsE 000104ka aTomoB. [loHATHe 00 »>JEKTPOHHOW OpOUTATIU WU
ANEKTPOHHOM o6Onake. KBaHTOBbIE 4YHCHa: TJIaBHOE, OpOUTaIbHOE (1MOOOYHOE),
MarHUTHOE M CNHUHOBOE. PacmpeneneHue 3J€KTPOHOB MO SHEPreTUYECKUM YPOBHSM,
MOJYPOBHSM M OpOWTAIsIM B COOTBETCTBHHM C MPHUHIIMIIOM HaWMEHBIIIEH SHEPruw,
npuniunoMm Ilaynu u npaswiom ['yHpa. DnekTpoHHble KOH(HUrypanuu aToMoB
XUMHYECKUX IJIEMEHTOB.

BasieHTHBIE BO3MOYKHOCTH AaTOMOB XHUMHUYECKHX DJIIEMEHTOB. OJEKTPOHHAs
KacCUUKAIUS XUMHUSCKUX JIEMEHTOR: S-, P-, -, f-3eMeHTHI.

JdeMoHCcTpamuun

dotordexr.

Mopenu opOuTaneit pa3nuaHoil (OPMBI.

JlaGopaTopHblie padoTbI — HE IPEAYCMOTPEHO

IIpakTH4yecKkue 3aHATHS

[Ipaktuueckoe 3anstre NelO. CocraBieHue cXeM CTPOEHHUSI aToma, dSJEKTPOHHO-
rpaduyeckux Gopmy.

CamocTosiTesibHasi pa6oTa(3 uaca):

Pa3paboTtka mpesentanuii Ha Tembl: [lmanerapnas mozenns aroma J.Pesepdopra.
Ctpoenue atroma no H.bopy.

CocTtaBneHue cxeM CTPOCHHUS aTOMa, dJIEKTPOHHO-TpadudecKux GopMyIL.

2.3. Ilepuogmueckmii 3akoH u Ilepuogumveckas cucreMa XHUMHYECKHX
nemenToB /. U. MenaesieeBa

OTkpbiTHE NepUOANYECKOro 3aKOHA. [Ipennocenku: HAaKOIUICHUE
dakTonorudaeckoro Marepuana, paborsl npeamectseHHuKoB (M. B. Jlebepeitnepa, A. D.
[Tankyptya, k. A. Hsronenaca, JI. FO. Meiiepa), cve3n xumukoB B Kapicpya,
nuuHocTHele kadecTtBa J[. WM. MenaeneeBa. Otkpeitie JI. WM. MenaeneeBsim
[Tepronnueckoro 3akoHa.

Ilepuognuecknii 3aKk0H U cTpoeHHe aroma. M3otonbsl. COBpeMEHHOE MOHSITHE
XUMHUYECKOT0 3jieMeHTa. 3akoHoMmepHocTh [.Mo3znu. CoBpemeHHas (opMyIupoBKa
[Tepuonuueckoro 3akoHa. Ilepuoguueckas cucrtema u CTpoeHue aroma. DU3MUYECKUMN
CMBICJI IOPSAKOBOIO HOMEPA JIEMEHTOB, HOMEPOB I'pyIIibl U niepuoaa. [lepuonnueckoe



W3MEHEHHE  CBOWCTB  JJIEMEHTOB: pajaudyca  aroMa; JOHEPrud  HOHM3ALNM;
ANEKTPOOTPULATENBHOCTH. [IpUUMHBI M3MEHEHHSI METAIIMYECKUX U HEMETAIIMYECKHUX
CBOICTB AJIEMEHTOB B Tpylmnax M Mepuoaax, B TOM 4Yucie OOJbIIMX U CBEPXOOIbLINX.
3nauenue Ilepmonmueckoro 3akoHa U llepuonnyeckodm CHUCTEMBI XUMHUYECKUX
aneMeHToB J[[.M1.MeHnneneeBa 11 pasBUTHS HAYKU U IOHUMAHUSA XUMUYECKOU KapTUHBI
MHpa.
JdemoHcTpanuun
Paznuunbie BapuaHTbl TaOnuibl [lepuoguyeckoil  CUCTEMBI  XMMHMUYECKHUX
aneMmeHToB J[. 1. MeHnneneena.
OO0pa31pl MPOCTHIX BEIIECTB OKCHIOB U THAPOKCUI0B 35ieMeHToB I nepuona.
JlaGopaTopHblie padoThbI — HE IPEAYCMOTPEHO
IIpakTHyeckue 3aHATHS
[Ipaktuueckoe 3ansarue Nell. MoaenupoBanue Ilepuognueckoil TaOauIbI.
CamocrosiTesibHast padora(44):
IloaroroBka mpe3eHTauil 1o TeMaM:
1. 3unauenue Ilepuoanueckoro 3axkoHa u [lepmomnueckoil CHUCTEMbI XMMHUYECKUX
anemenToB J|.. MenneneeBa niis Hayku, oOIeCTBa M TEOPUHU MTO3HAHUS.
2. DBOJIOIMS MPECTABICHUN O CTPOSHUU aTOMa.

2.4. CtpoeHue BemecTBa

IlonsaiTe 0 XMMHUYECKOW CBfI3M. TUNBl XMMHUYECKUX CBs3€H: KOBaJICHTHas,
MOHHAsl, METAJJINYECKasi M1 BOJOPOIHAS.

KoBajienTHasi xumuyeckasi cBsi3b. /[Ba MexaHu3ma oOpa3oBaHHUS ATOH CBS3H:
OOMEHHBIN U TOHOPHO-aKIEeNTOPHBIM. OCHOBHBIE MapaMeTPhl 3TOTO THIA CBSI3H: JUTMHA,
MPOYHOCTh, YIOJl CBS3M WU BaJEHTHBIM yroja. OCHOBHBIE CBONCTBAa KOBAJEHTHOU
CBSI3U: HACBIIIEHHOCTb, MOJISIPU3YEMOCTh U MPOUYHOCTH. DJIEKTPOOTPHULIATEIILHOCTh U
KJaccu(uKaIis KOBAJCHTHBIX CBS3EH IO ATOMY IPHU3HAKY: TMOJSpPHAs U HETMOJApHAs
KOBaJICHTHBIC CBSI3U. [lONIpHOCTH CBSI3M W TOJSIPHOCTH  MosieKynbl.  Croco0
NepPEKPhIBAHMS AJICKTPOHHBIX OpOUTaNedl M KiIacCUpUKAIMSI KOBAJCHTHBIX CBSI3EH IIO
ATOMY MPHU3HAKY: G- U T-CBsI3U. KpaTHOCTh KOBaJEHTHBIX CBS3EH M KilacCU(HUKAIMS HX
0 O3TOMY TMPU3HAKY: OJIMHAPHBIC, [JIBOMHBIC, TPOMHBIC, IMOJYTOPHbIC. THIIBI
KPUCTAUUIMYECKAX PENIETOK y BEHIECTB C€ JTUM THIOM CBSI3U: AaTOMHBIE U
MOJICKYJIApHbIE. DU3NYECKHE CBOMCTBA BEUIECTB C OTHUMHU KPHUCTAINIMYECKUMH
pelIEeTKaMH.

HNonnas xummnuyeckas cBsizb. KpaliHuil ciydyall KOBaJE€HTHOM MOJSPHOWU CBSI3H.
Mexanu3m o00pa3oBaHUsT HMOHHON CBsA3U. OHHBIE KPUCTAJUNIMYECKUE PEIIETKA U
CBOMCTBA BENIECTB C TAKUMH KPUCTALIAMH.

MeTtanandyeckass XuMHuYecKass cBA3b. OcoObli THI XUMHUYECKOH CBSI3H,
CYHIECTBYIOIIMM B Me€Ta/ulax M CIUlaBax. Ee OTIMYMA U CXOJCTBO C KOBAJIECHTHOW W
MOHHOU cBs3siMH. CBONCTBA METAINTMYECKOU CBSI3M. MeTallInyecKre KpUCTallInuecKue
PEIIETKU U CBOMCTBA BEIIECTB C TAKUMHU KPHUCTAJIJIAMU.

Boaopoanasi xumuueckasi cBsi3b. MexaHn3M o0Opa3oBaHUsI TakoW CBs3u. Ee
KiIaccuuKkaiysa: MEXMOJICKYIsIpHAas W BHYTPUMOJICKYJSIPHAS BOJOPOJHBIC CBS3HU.
MouJiekyJapHbIE KPUCTAUIMYECKUE PEIICTKU JJI1 3TOro Tuma CBsizu. Duzmueckue



CBOMCTBA BEILIECTB C BOJOPOJHOM CBA3BIO. brosornueckas poyib BOOOPOIHBIX CBSI3EU B
OpraHu3aluu CTPYKTYp OMOIOIMMEPOB.

Enunas npupona XMMHYECKUX CBSA3CH: HAIUYUE Pa3IUYHBIX THUIIOB CBS3€H B
OJIHOM BEIIECTBE, MIEPEX0/T OAHOTO TUIIA CBSI3H B APYTOU U T. II.

Kommiiekcoo0pa3oBanue. [TonsTue 0 KOMIIJIEKCHBIX COEIMHECHUSX.
Koopaunanmonnoe 4ucio komruiekcooOpazoBatensi. BHyTpeHHssi U BHemHss cdepa
KOMIUIEKCOB. HOMEHKIIaTypa KOMIUIEKCHBIX COeIUHEHUH. X 3HaueHue.

JdemoHcTpanuun

Mopenu MOJIEKYJT pa3InYHOM apXUTEKTYPHI.

Mopenu 13 BO3AYLIHBIX IAPOB MPOCTPAHCTBEHHOTO PACMOIOXKEHU Sp-, SP2-, SP3-
TUOPUIHBIX OpOUTAIEH.

Mogenu KpuCcTajuIM4eCKUX PEMIETOK Pa3IMYHOTO THUIIA.

Mopenu monexkyn JIHK u Genka.
JlabopaTopHblie padoThI — HE IPETYCMOTPEHO
IIpakTHyeckue 3aHATHS
[Ipaktuueckoe 3anstre Nel2. OGpa3zoBaHue MOJIEKYJ BEUIECTB C MOHHON CBS3BIO.
[Ipaktuueckoe 3anstue Nel3. Onpeaenutb TUIT XUMUYECKOM CBSI3U BEILIECTB.
CamocrosiTesibHast padora(44):
CocraBiieHre ONOPHOI0 KOHCIIEKTA 10 TeMe: VICTUHHBIE pacTBOPHI.
[TpopaboTka KOHCTIEKTOB.

2.5. IToaumepsbl

Heopranuyeckue mnonumepsl. [lonnMepbl — mpocThie BeliecTBa ¢ aTOMHOM
KPUCTAITUYECKON PEIIeTKOMN: alJIOTPOIHbIE BUAOU3IMEHEHUS yriiepoia (anmas, rpadur,
KapOuH, (yiepeH, B3aUMOCBSI3b THOpUIU3AIMU OpOUTaJell y aToOMOB yriepoja C
POCTPAHCTBEHHBIM CTPOCHHUEM AJUIOTPOIHBIX MOIU(UKAIMN); CEeH U TeJIyp
nenoueyHoro  crpoeHusi. [lomumepbl —  CIIOKHBIE BEMIECTBA C  aTOMHOM
KPUCTATUYECKON PEIIECTKOMN: KBapll, KpEMHE3eM (TMOKCUIHBIC COCTMHEHUS] KPEMHHS),
KOpYHJ (OKCHJ QIIOMHHHSA) U aFOMOCHJIMKATHI (IIOJIEBBIC IIMAThl, CIIOAA, KAOJUH).
Mumnepaibl 1 ropabie nopojsl. Cepa miactudeckasi. MunepaibHOE BOJIOKHO — acOecT.
3HaueHWE HEOPraHWYEeCKUX MPHUPOAHBIX MOJIUMEPOB B (POPMUPOBAHUHM OJHON U3
T'COJIOTUYECKUX 000109eK 3eMIU — JIUTOC(EPHI.

Opranuyeckne nmouMepbl. CriocoObl UX MOTYYSHUS: PEAKINH TOIUMEPU3AINH
U peakuuu NoJuKOHAeHcanu. CTPYKTYpbl MOJUMEPOB: JIMHEHHBIE, pa3BETBICHHBIE U
MpOCTpaHCTBEHHbIE. CTPYKTYpUpPOBAaHHUE IOJUMEPOB: BYJIKAHU3ALUS KaydyKOB,
ny6neHue 0eIKOB, OTBEPKICHNE MOJMKOHICHCAIIMOHHBIX TTOJIMMEPOB.

Knaccudukanys noauMepoB 1o pa3auyHbIM IPU3HAKAM.

JdemoncTpanuun
KOJ’IJ’IGKHI/II/I macTMaccC, Kay4yKoB, BOJIOKOH, MUHCPAJIOB U T'OPHLIX IIOPO.
MuHepallbHOE BOJIOKHO — acOeCT — W HW3Jelus W3 Hero. Mojend MOJIeKYIT

oenxos, JIHK, PHK.

JlaGopaTopHblie padoThbI — HE TPEAYCMOTPEHO

IIpakTuyeckue 3aHATHS

[Ipaktrueckoe 3ansatre Neld. Os3HakomiieHHME C OOpas3llamMu IIJIaCTMAacC, BOJOKOH,
Kay4yKOB, MUHEPAJIOB U TOPHBIX MOPOI.



CamocrosiTesqibHast padora (24)
[ToaroroButs coobuieHue no teme «Ilonumepnn»

2.6. IucnepcHbie CHCTEMBbI

Ilousitue o aucnepcHbix cucremax. Krnaccudukanuss AUCHEpPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOro COCTOSIHUSL JUCIIEPCUOHHOM Cpelbl U TUCIIepCHOM (a3bl, a
TaKkKe Mo pazMepy ux vactuil. ['pybogucnepcHble CUCTEMBI: AMYJIbCUU U CYCIEH3HH.
ToHKOAMCTIEPCHBIE CUCTEMBI: KOJUIOUJIHBIC (30JIM U T'eIi) U UCTUHHBIE (MOJICKYJISIPHBIE,
MOJIEKYJISIpHO-UOHHBIE U HOHHBIE). Dddexkr Tunnmans. Koarymsauus B KOJITOUIHBIX
pactBopax. CUHEPE3HC B resX.

3HavyeHne JUCIEPCHBIX CHCTEM B SKMBOH M HEXHMBOW mpupoae H
NMPaKTUYECKOH KU3HU YeT0BeKa. DMYIIbCUU U CYCIICH3UU B CTPOUTEIBCTBE, MTUIIEBOM
U MEIUIMHCKON TMPOMBINUICHHOCTH, KOCMETHKe. buomornueckue, MeEIUIIMHCKUE U
TEXHOJOTMYECKUE 30JM. 3HAueHUE Trejledl B opraHu3aludd JKMBOW MaTepuu.
buonoruyeckue, nuineBble, MEIUIMHCKHE, KocMeTmuyeckue renu. CuHepe3uc Kak
dakTop, onpenensouuil CpoK TOJHOCTH MPOAYKIIMU Ha OCHOBE rejeil. CBepThIBaHUE
KPOBH KaK OMOJIOTHYECKUN CUHEPE3HUC, €ro 3HaUYCHHE.

JdemoHcTpanuun

Bunapl qucniepcHBIX CUCTEM U UX XapaKTepHbIE TPU3HAKHY.

[IpoxoxeHue Jiyda CBETa uyepe3 KOJUIOMAHBbIE M MCTUHHBIE pacTBOpbl (3 dexT
Tunpans).

JlaGopaTopHbIie ONbITHI

[Tonydenue cycreH3uu cepbl U KaHUDOIH.

[lony4yeHue 3MyIbCUU PACTUTEIHLHOTO Macia 1 OeH307a.

[TonyueHue 30515 Kpaxmadna.

[Tony4yenwue 30515 cepsl U3 THOCYIIbGhaTa HATPHUSL.
JlaGopaTopHblie padoTbl — HE IPEAYCMOTPEHO
IIpakTH4eckue 3aHATHS
[Ipaktrueckoe 3anstue Neld. 3HaueHuWe NHUCHEPCHBIX CUCTEM B XKMBOM M HEXKUBOU
IPUPOJIE U MPAKTHUECKOMN KU3HU YEIIOBEKA.
CamocTosiTesibHasi padora (2 yaca):
[IpuroToBUTH MpE3EHTALMIO HA TEMY: 3HAUEHUE JUCIIEPCHBIX CUCTEM

2.7. XumMn4yeckue peakunu

Knaccupuxkanusa XuMHYECKUX peaKkUuil B OPraHM4YecKoil M HeOpraHu4ecKou
xumun. IloHarne o xumuyeckod peakuuu. Peakuuu, unymue 03 H3MEHEHUs
KaueCTBEHHOI'O0 COCTaBa BEIECTB: aIOTpoNM3alusi M u3omepusanus. Peaknuu,
UIyIIHEe C M3MEHEHHMEM COCTaBa BEHIECTB: IO YUCIY M XapakTepy pearupyromux U
00pa3yrommxcss BemecTB (pa3loXEeHHS, COSAUHCHHs, 3aMelIeHHs, OOMEHa), IO
M3MEHEHUIO CTEMEHEH OKHUCIEHHUS 3JIEMEHTOB (OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE U
HEOKHCIIUTEIBHO-BOCCTAHOBUTENBHBIC PEAKIMK); MO TeraoBoMy 3ddexty (9K30- U
SHIO0TEpMHUUECKHUE); TI0 (ha3e (rOMO- U FeTePOTeHHBIE); IO HAMPABICHUIO (0OpaTUMBIE U
HEeoOpaTUMbI€); 1O  KCHOJB30BAHMIO  Karaimu3zaTopa  (KaTaIUTUYECKHE U
HEKATaJIUTUYECKUE); 0 MEXaHU3MY (paJuKalbHbIE, MOJIEKYJISIPHbIE U HOHHBIE).



BeposiTHOCTH NpoTeKaHUA XUMHYECKHUX peakuMid. BHYTpeHHAs DHeprus,
sHTaNbNMs. TermnoBoi 3P(EeKT XUMUUYECKUX peakuuil. TepMOXUMUYECKUE YpaBHEHHS.
CranpapTHasi SHTaJIbBNMS peakuuid U oOpa3zoBanus BeuniecTB. 3akoH I'. W. I'ecca u ero
CHEACTBUSA. DHTPOIIHS.

Ckopocts xumMuyeckux peakuui. [lonstne o ckopoctu peakiui. CKOpOCTh
TOMO- U TETEPOTr€HHOM PEAKIIMU. DHEPTUs AKTUBALIUH.

@akTophl, BIMAKIIHE HA CKOPOCTh XMMHUYECKOW peakuuu. [Ipupona
pearupyromux BemniecTB. Temmneparypa (3akoH Bant — Todda). Konuenrpamus.
Kartanuzaropsl 1 KaTaiu3: roMo- W TE€TEPOr€HHbIM, UX MEXaHU3Mbl. DEPMEHTHI, UX
CpPaBHEHHE C HEOPraHMYECKHMH KaTaJI3aTOPAMU. 3aBUCHUMOCTh CKOPOCTH PEAKLIUNA OT
NOBEPXHOCTH CONPUKOCHOBEHHUSI PEArNPYIOLINX BELIECTB.

O0paTumMocTh XHMHYECKHX peaknuii. XuMudeckoe paBHoBecue. [loHsTue o
XUMHUYECKOM PAaBHOBECUMU. PaBHOBECHBIE KOHUEHTpAUUU. [JMHAMUYHOCTh XUMUUYECKOTO
paBHOBecusi. DaxkTopbl, BIHSIOIIAE HA CMEIICHUE PaBHOBECUSA: KOHLEHTpALMS,
naenenue, remneparypa (nmpunnumn Jlelllatenne).

JemoHncTpanuun

[IpeBpaienue kpacHoro ¢ochopa B O€blil; KHCIOPOIa B 030H.

Mopenu 6ytaHna U u300yTaHa.

[TonyueHnue kucaopoaa u3 NEPOKCUIA BOAOPOAA U BOABI; JETUIPATALINS STAHOJIA.

[Menmouka mnpeBpamenuit P — P205 — H3PO4; cBolicTBa yKCYCHON KHCJIOTHI;
peakuuy, UAylMe ¢ o0pa3oBaHUMEM OCajKa, ra3a W BOJbI, CBOWCTBA METAJJIOB,
OKHUCJIEHUE alIbJIETUA B KUCJIOTY U CIIUPTA B aJIbJETULL.

IIpakTH4yeckue 3aHATHS

[Ipaktuueckoe 3anstue Nel6. Peakiuu, naymime ¢ o6pazoBaHueM ocajika, ra3a uin
BOJBI JIJIs OPraHMYECKUX U HEOPTaHUYECKUX KUCTIOT.

ITpakTrueckoe 3anatue Nel/. Pelienue nenodex npeBpaieHuit
CamocTosiTesibHasi padora (5 4acoB)

Pa3zpaboTtka npe3eHraruit

[Toaroroska cooOIIeHIIA

[TpopaboTka KOHCIIEKTOB ¥ y4eOHOr0 MaTepHraia

2.8. PacTBOpHBI

IHonsiTue 0 pacrBopax. PU3NKO-XUMUUYECKAS IPUPOAA PACTBOPEHUS U PACTBOPOB.
B3anmopericTBue paCTBOPUTEINSI U PACTBOPEHHOTO BEllECTBA. PACTBOPUMOCTH BELIECTB.
CriocoObl  BBIpKEHUS KOHIICHTPAIIUA PACTBOPOB: MaccoBasi J0JiI PAaCTBOPEHHOTO
BelllecTBa (MPOLIEHTHAs ), MOJISIpHASL.

Teopus 3JIEKTPOJUTHYECKON aUcconHanuu. MexaHn3M JUCCOIMAIANA BEIIECTB
C pPAa3NWYHBIMHM THIAMH XHMHUYECKUX CBs3€i. BKilag pyCCKMX YYEHBIX B pPa3BUTHE
MPEACTaBICHUN 00 3JIEKTPONUTHYECKON Tuccounanuu. OCHOBHbIE MOJOXKEHUSI TEOPUHU
ANEKTPOJIUTHYECKON Juccounanuu. CTeneHb 3JIEKTPOJUTHUUECKON OHCCOLMAluU U
dakTopsl ee 3aBucUMOCTU. CHIIBHBIE U CPETHUE IICKTPOIUTHL.

Juccoumanust Boabsl. Bopoponnbslid mnoka3atens. Cpeaa BOAHBIX PacTBOPOB
AIEKTPOJUTOB. Peakiiuu oOMeHa B BOJIHBIX PACTBOPAX AIEKTPOJIUTOB.



I'maposn3 kak o0MeHHbIl nmpouecc. HeoOpatumblil rupoian3 opraHU4eCcKux U
HEOPraHUYECKNX COCIMHEHUHM M €ro 3HAYCHHE B IPAKTUYECKOM JAESATEIbHOCTU
4eJI0BeKa.

OO6patumsblil Tupoau3 coneil. CTyneHyaThlil THAPOIIU3.

IIpakTueckoe NpPUMEHEHUE THUAPOIU3A. [HMAPONM3 OPraHUYECKHX BEIIECTB
(OenkoB, XKHUPOB, YIJIEBOAOB, MOJUHYKIEOTHAOB, AT®) u ero OHONOrHYECKOE W
npakTuyeckoe 3HaueHue. OmpuieHue KupoB. Peaknus stepudukanuu.

JdemoHcTpanuun

CpaBHEHUE IIEKTPONPOBOTHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CMmellieHre paBHOBECUS JUCCOLMALIMU CIA0BIX KUCIOT.

NHaukaTopbl 1 U3MEHEHHUE UX OKPACKHU B Pa3HBIX CpEAax.

CepHoxkuciablii U (hepMEHTATUBHBIN THIPOJIU3 YTIIEBOJIOB.

['unponu3 kapOboOHATOB, Cyab(aTOB M CHIMKATOB IIEJIOYHBIX METAJIJIOB; HUTPATOB
ceunua (I1) wim uuHKa, XJI0pruaa aMMOHUS.

JlabopaTopHblie padoThI — HE IPETYCMOTPEHO
IIpakTH4eckue 3aHATHS

[Ipaktudeckoe 3ansrtue Nel8. Pemienwe 3amady Ha HaAXOXKIEHHE MAaCCOBOM J0JIU
PacCTBOPEHHOI'O BEIIECTBA.

[Ipaktuueckoe 3anstue Nel9. Pemienue 3agad 1o TemMe AIEKTPOJMTHYECKON
JTUCCOIHAIINH.
CamocTosiTesibHasi padora(44):
1. Caenath OpoOEKT MO PEKUMY SKOHOMHH OBITOBOT'O MOTPEOICHUS BOIBI.
2. CooOmenne Ha TeMy: «Poinb BOABI B JKMBOM W HEXUBOW TIpUpOJE, B
KHU3HEICATEITLHOCTH YEJIOBEKaY.

2.9. OKHCANTEIbHO-BOCCTAHOBUTEIbLHbIE PeAKIIMH.
DJIeKTPOXUMHYECKHE MPOIECCHI

OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHBIE peaKkuum. Crenenp OKHCJICHHS.
BoccranoButenu u okuciamrenu. OKHUCICHHE UMW BOCCTAaHOBJICHUE. BajkHeimime
OKUCJIUTEU U BOCCTAaHOBUTEIU. BocCTaHOBUTEIBbHBIE CBOMCTBA METAJNIOB — MPOCTHIX
BemiecTB. OKUCIUTEIbHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA HEMETANIOB — MPOCTHIX
BeliecTB. BoccTaHOBUTEIBHBIE CBOWCTBA BEIIECTB, OOpPAa30BAHHBIX D3JIEMEHTAMHU B
HU3IIEH (OTPHUIIATEIBLHOM) CTEEHUOKUCTCHHUS. OKHCIUTENIbHBIE CBOWCTBA BEIIECTB,
00pa3oBaHHBIX 3JIECMEHTAMH B BBICIHICH (TOJOXKUTEIBHON) CTEIICHH OKHCIICHHUS.
OkucCnIUTEeNbHBIE W  BOCCTAHOBUTEIBHBIC CBOWCTBA  BEIIECTB, OOpPa30BaHHBIX
3JIEMEHTaMH B TTPOMEKYTOUYHBIX CTEIECHAX OKUCIICHUS.

Knaccupukanuss OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. Peakuuun
MEXaTOMHOTO U MEXKMOJICKYJSIPHOTO  OKHCJICHHMS-BOCCTAHOBJICHUA.  Peakiuu
BHYTPUMOJICKYJIIPHOTO  OKHCJICHHUS-BOCCTAHOBJICHUA. Peaknuu  caMOOKHUCICHUS-
CaMOBOCCTaHOBIICHHUS (IUCTIPOIIOPIIUOHUPOBAHUS).

MeTonpl COCTaBICHUS YPAaBHEHHUH OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
Meton »anekTpoHHOro OanaHca. BausHue cpeapl Ha NPOTEKAHHUE OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIBHBIX ITPOIIECCOB.



XuMuuyeckrue MCTOYHUKH TOKA. DIEKTPOJHBIE MOTEHIMAbl. Pan cTaHaapTHBIX
ANEKTPOAHBIX TMMOTEHIHAIOB (JIEKTPOXUMHUYECKUN PsSJ HANPSHDKEHUH METaJIoB).
lManpbBaHMYECKUE BJEMEHTHI U MPUHIMIBI UX paboThl. CocTaBieHUE TaJlbBaHUYECKUX
aneMeHTOB. (OOpa3oBaHUME TaJlbBAaHUYECKUX Map TMPU XUMHUYECKUX MPOLECCaAX.
['anpBaHMYECKHE JJIEMEHTBI, NPUMEHSEMbICE B J>KU3HHU: CBUHIIOBAas aKKyMYJSITOPHAs
OaTapesi, HUKeJIb-KaJMUEBbIe O0aTapen, TOIJIUBHbBIE AJIEMEHTHI.

JIEKTPOJIN3 PACIVIABOB M BOJAHBIX PAaCTBOPOB JIEKTPOaUTOB. [Iponeccsl,
MIPOUCXOJAIINE HA KAaTOAE W aHOJAE. YPAaBHEHHS BJIEKTPOXUMHUYECKHX IPOLECCOB.
DJIEKTPOJIN3 BOJHBIX PACTBOPOB C WHEPTHBIMHU JIIEKTPOAAMH. IJIEKTPOIU3 BOIHBIX
PacTBOPOB C PACTBOPUMBIMU AEKTpoAamMu. [IpakTnueckoe NpUMEHEHHE IIEKTPOIIN3A.

JdemoHcTpanuun

BoccTraHnoBnienue nuxpomara Kajiusi IUHKOM.

Boccranosnenue oxcuna meau (1) yriem u Bogopoiom.

BoccTraHnoBiieHue nuxpomMara Kajiisi STUIOBBIM CIIUPTOM.

OKuCIHUTENBHBIE CBOMCTBA a30THOM KHUCIIOTHI.

OkucnurenbHbIE CBOMCTBA IUXpOMAaTa KaJIusl.

JlaGopaTopHbIie padoThI — HE IPETYCMOTPEHO

IIpakTHyeckue 3aHATHS

[Tpaktuueckoe 3anstue No20.(2 yaca) Pemenue 3aaHuii o TeMe dJIEKTPOITH3.
[Tpaktrueckoe 3anstue No21.(2 yaca)Pemnienrne ypaBHEHUH 1O COCTABJICHUIO
OKHUCJIUTENBHO - BOCCTAHOBUTEIHHOTO OanaHca.

CamocTosiTeqibHasi padoTa(54acoB)

Pa3zpaboTtka npe3eHraruit

[Toaroroska cooOIIeHIIA

[IpopaboTka KOHCIIEKTOB M y4eOHOTO MaTepHraia

2.10. Knaccudukanus Bemectsn. IIpocThie BemecTrsa

Knaccupuxkauus HeopraHm4ecKux BemiecTB. [IpocTeie U CIOXKHBIE BEIIECTBA.
Oxkcunpl, ux kinaccupukanus. [UaApokcuabl (OCHOBAHHS, KHCIOPOACOIEpIKAIINE
KUCTOTHI, ampoTepHble TUApOoKcHabl). Kucnotel, ux knaccuduxamus. OcHOBaHUS, UX
knaccudukanus. Conu cpeHue, KUciable, OCHOOBHBIE U KOMILIEKCHBIE.

Metaiasbl. [lonoxxeHne MeTalIOB B MEPUOJAMYECKOW CHCTEME M OCOOCHHOCTH
cTpoeHuss ux atoMoB. [IpocTele BemecTBa — METAJUIBI: CTPOCHUE KPUCTALIOB U
MeTaJUIMYecKasi XUMHU4ecKkas cBsi3b. OOmme (u3MdecKkue CBOWCTBA METANIOB M UX
BOCCTAHOBUTEIIbHBIE CBOMCTBA: B3aUMOJCHCTBUE C HEMETaUlaMU (KUCIOPOAOM,
rajoreHaMH, CEpou, a30TOM, BOJOPOJOM), BOJIOM, KHCIOTaMH, PAcTBOpPaMH COJICH,
OpPraHMYEeCKUMHU BEIIECTBAMHU (CIUPTAMH, TajoreHaTKaHaMHU, (EHOJIOM, KHCIOTaMH),
menodyamu. OKCHUJIBI U TUAPOKCUABI METAINIOB. 3ABUCUMOCTh CBOMCTB 3TUX COCIMHEHUN
OT CTEeNeHEH OKHUCICHUS METAJJIOB. 3HAaYeHUWE METAJUIOB B MPUPOJAE U KU3HU
OpPraHu3MOB.

Koppo3uss  merasuoB. Ilonstne  koppo3un. XuMHYECKass  KOPPO3UA.
OnekTpoxumMuueckas koppo3us. CrocoObl 3alIUThl METAIIJIOB OT KOPPO3HH.

O0mme crmoco0bI MoJy4YeHuss MeTa/LI0B. Metaiuiel B ipupoae. Meraiumyprus u
€€ BUJIBL: ITUPO-, TUAPO- U AJIEKTPOMETAIUTYPrus. DJIEKTPOJIN3 pacIuIaBOB U PACTBOPOB
COEIMHEHUN METAJVIOB U €r0 NPAaKTUYECKOE 3HAUCHUE.



Hemetamasl. [lonoxxenne HemeramwioB B [lepuoandeckoit cucremMe, 0COOEHHOCTH
CTPOEHUS UX aTOMOB. DJNEKTPOOTPULIATENBHOCTb.

brnaroposgnbie ra3pl. DJIEKTPOHHOE CTPOCHUE aTOMOB OJIArOpPOJHBIX Ta30B U
O0COOEHHOCTH UX XUMHUYECKUX U (PU3NUECKUX CBOMCTB.

Hemerannel — npocTeie BemecTBa. X aTOMHOE M MOJIEKYJISIPHOE CTPOEHUE HX.
Amnotponusa. XHMHYECKHE CBOWCTBA HeMeTauioB. OKHCIUTENbHBIE CBOMCTBA!
B3aUMOJICMCTBUE C METaUIaMH, BOJOPOJIOM, MEHEE DIIEKTPOOTPUIATECIbHBIMU
HEMETaJJIaMHi, HEKOTOPBIMHU CJIOKHBIMHU BEILIECTBAMHU. BOCCTaHOBUTENBHBIE CBOMCTBA
HEMETAJIOB B peaKlusiX ¢ (QTOpOM, KHUCIOPOJOM, CJIOKHBIMU BEIIECTBAMU —
OKUCITUTEISIMHU (a30THOM M CEPHOM KUCIOTAMU U . ).

JdemoHcTpanuun

Komnexkuuss  «Knaccudukamnust HEOpraHMYECKUX  BEHIECTB» U 00paslibl
PEACTABUTENEH KIIaCCOB.

Komnexkuuss ~ «Knaccudukanust  opraHM4ecKux  BEIIECTB» U 00pasIlbl
PEJCTaBUTENEH KIIaCCOB.

Mojenu KpuCTaIIMYECKUX PEIETOK METAJIIIOB.

Komnekmus MetanioB ¢ pa3HbIMU (PU3UUECKUMU CBOMCTBAMH.

Koppo3ust MeTamioB B 3aBUCUMOCTH OT YCIIOBHUH.

3ammuTa METaIOB OT KOPPO3UHU: 00PA3IIbl «HEPIKABEEKY, 3aIIUTHBIX MOKPHITHH.

Komnekuust pyz1. D1€KTpoau3 pacCTBOPOB COJICH.

Mopenu KpucTasIM4ecKuX peueTok nomaa, aamasa, rpadura.

Annotponus gocdopa, cepbl, KUCIOPOIa.

JlaGopaTopHbIie ONBITHI
IIpakTH4eckue 3aHATHS
[Ipaktuueckas pabora Ne22. Pemenue 3a1a4 Ha TeMy METalIbl, HEMETAILIBI.
[Ipaktuueckas pabora Ne23. B3auMocCBs3b KI1aCCOB HEOPTaHMUECKUX COSTUHEHUM.
CamocTosiTesibHasi padora(54):
Harnmcanue cooOmiennii Ha Temy:

1. Koppo3sust METajIoB ¥ CIOCOOBI 3aIIUTHI OT HEe.

2. Pomb a3ora u Bomopoaa B CoTHEUHOM cUCTEeMe.

3. O6nacTu MpUMEHEHHUS METAJUIOB U HEMETAJUIOB.

2.11. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX U OPraHUYeCKUX COeIUHEeHNH

Boaopoanbie coeaHeHus: HemeTas/1oB. [lonyueHne aMmmuaka U XJ0poBOAOPOIA
CUHTE30M U KOCBEHHO. @Dusnueckue cBoicTBa. OTHONIEHHWE K BOJE: KHCIOTHO-
OCHOBHBIE€ CBOWCTBA.

Oxkcuabl HW  aHTWAPHABI KAapOOHOBBIX KHCJIOT. HeconeoOpasyromue u
cosieoOpa3zyrorre okcuibl. KHCIOTHBIE OKCHIBI, X CBOMCTBA. OCHOOBHBIE OKCHUJIBI, UX
cBoiicTBa. AMQOTEpHbIE OKCHABI, HUX CBOMCTBA. 3aBUCHUMOCTb CBOWCTB OKCHJIOB
METAJJIOB OT CTENEHU OKHUCICHUS. AHTHAPHUIBI KapOOHOBBIX KHUCJIOT KaK aHaJIOru
KUCJIOTHBIX OKCH/JIOB.

Kuciorsl opranuyeckue W Heopranmuyeckue. Kucinotel B cBeTe Teopuu
ANEKTPOJIUTHYECKON Juccormannv. KucCiIoTel B CBET€ MPOTOJIUTUYECKONM TEOPUHU.
Knaccudukanus opraHu4eckux U HEOpraHudeckux Kucior. OOiiue cBONCTBA KUCIOT:
B3aUMOJICHCTBUE OPTraHMYECKUX U HEOPraHUYECKUX KHUCIIOT C METajulaMu, OCHOOBHBIMU



1 aMm(pOTEPHBIMU OKCHIAMU U THJIPOKCUJIAMH, COJISIMU, 00pa30BaHUE CIOKHBIX 3(UPOB.
OcoOeHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEPHOU U a30THOM KUCIIOT.

OcHoBaHMsI OpraHuveckue W HeopraHuvyeckue. OCHOBaHUS B CBETE TEOPUU
AIEKTPOIUTHYECKON naucconuanuu. OCHOBaHHUS B CBETE MNPOTOJUTHYECKON TEOPUHU.
Knaccuduxanus opraHnueckux U HEOPraHMYECKUX OCHOBaHUM. XUMUYECKHE CBOMCTBA
miesioyel M HepacTBOPUMBIX OCHOBaHHMM. CBoilcTBa OECKHCIOPOJHBIX OCHOBAHMIA:
aMMHuaKka ¥ aMuHOB. B3auMHO€ BIMSIHHE aTOMOB B MOJIEKYJIE aHUJIMHA.

AMdoTepHble OpraHuYecKHe M HeOpraHuvyecKue coeluHeHHsi. AMQPOTEpHBIC
OCHOBAHUS B CBETE MPOTOJIUTHUYECKON TeOpru. AM(POTEPHOCTH OKCUAOB U THAPOKCHUIOB
MEPEXOAHBIX METAJIOB: B3aUMO/JICVCTBHUE C KUCIOTAMHU U IIEJI0YaMHU.

Conu. Knaccudukanus u xumuueckue coiictBa cojiei. OCOOCHHOCTU CBOMCTB
COJIEN OPraHMYECKUX U HEOPTraHUUYECKUX KUCIIOT.

I'eneTnuyeckasi CBSI3b MEXKAY KJIACCAMH OPraHMYECKHX M HEOPraHMYeCKHUX
coenuHeHuid. [loHsATHE O TEHETUYECKOW CBSI3M M TEHETUYECKUX psaax B
HEOPraHUYeCKOW W OpraHWYecKOW XWUMUU. ['eHeTnueckue psnbl MeTayia (Ha mpuMepe
KaJblIMs M JKelie3a), HeMeTauia (Cepbl U KpEeMHUSs), TIEPEXOTHOTO dJeMeHTa (IMHKA).
I'enetnyeckue psiibl U T€HETUYECKAsi CBSI3b B OPraHMYECKON XuMHUHU. EAMHCTBO mMupa
BEILIECTB.

JemoHncTpanuun

Komnekuu KHCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHUJIOB, JEMOHCTpPAIUS HUX
CBOWCTB.

JlaGopaTopHblie padoThbI — HE IPEAYCMOTPEHO
IIpakTH4yeckue 3aHATHS
[Ipaktuueckoe 3anarue No24. O3HakomileHHE ¢ 0Opa3llaMu MpeCTAaBUTEIEH KIaccoB
HEOPraHMYECKUX BEILECTB.
[Ipaktuueckoe 3ansitue No25. OcyliecTBieHHE TMPEBpalleHU MeEXAy KilaccaMu
BEILIECTB.
CamocTosiTesibHasi padora(44):
Harmmcanue coobmennii Ha Temy: EquHCTBO MUpa BEIIECTB.
Pa3paboTka mpe3eHTanuy Ha Temy: [ 'eHeTnyeckas CBsI3b BEIIECTB.
2.12. Xumus 3J1eMEeHTOB

s-JseMeHnThl Bomgopoa. JIBolicTBEHHOE MOJIOKEHUE BOJIOPOAAa B MEPUOIUYECKOM
cucreMe. M3oronsl Bogopona. Tsokenas Boga. OKUCIHUTENbHbBIE 1 BOCCTAHOBUTEIIBHBIC
CBOWCTBAa BOJAOpPOJA, €ro IOJy4eHHE M IpuMeHeHue. Ponp Bomopoaa B KUBOW M
HexUBOM mpupone. Boma. Pomb Boabpl Kak cpegooOpas3yromiero BEIIeCTBa KIIETKH.
DKOJIOTMYECKHE aCTIEKThl BOJIOMOJIB30BaHMUSI.

JnemenTbl IA-rpynmbl. Illenounsie Metammbl. OOmmas XapakTepuUCTHKA
LIEJTIOYHBIX METAJUIOB HA OCHOBAHUHM MOJIOKEHUA B [leproinueckor CUCTEME 3JIEMEHTOB
JN.1.MenneneeBa u crtpoeHus atomoB. [lomyueHue, ¢uznueckue U XUMHYCCKUE
CBOWMCTBA MIEJIIOYHBIX METAIOB. KaTHOHBI IMIEIIOYHBIX METAJUIOB KakK BaKHEWIIas
XuMuyeckas opMa ux CyIIeCTBOBAHHUSI, PETYISTUBHAS POJIb KATUOHOB KaJIMsI U HATPUS
B JKMBOU KyeTke. [ [pupoaHbie coequHEeHUsT HATPUS U KaJus, UX 3HAYCHHUE.

JueMenThl ITA-rpynnbl. OO011asi XapakTepuCcTUKa MIEI0YHO3EMETbHBIX METAIOB
M Mar"Husi Ha OCHOBaHWHU MojoxeHus B llepuommnueckor cucreme snemeHToB [l. .
MenneneeBa u cTpoeHus aromoB. Kambiuii, ero mnonyudenue, (QuU3UYECKUe U



XUMHUYECKHE CBOMCTBA. DBakHeWIIWe COEOWHEHUS KalblUsd, WX 3HAYECHUE U
npuMenenue. Kanbuuii B mpupo/ie, ero Ouoiaoruyeckasi poJib.

p-JJeMeHTBIATIOMUHUI.  XapakTEpUCTUKA  AJIIOMUHHS  Ha  OCHOBAaHUU
nonoxenus B llepuomuueckon cucreme aneMeHTtoB Jl. M. MenneneeBa u cTpoeHUs
atoma. [lonmyuenue, ¢u3myeckre W XUMUUECKUE CBOMCTBa altoMuHus. Baxueitmme
COCIMHECHUSl AaJIOMUHHUS, WX CBOMCTBA, 3HAYCHWE U NpuMeHeHue. IIpuponnHbie
COCMHEHUS ATTFOMUHMUSL.

Yraepoa u xkpemuuii. O61as xapakTepuCcTUKa Ha OCHOBAHUU WX TOJOXKECHUS B
[Tepuonnueckonn cucreme . 1. MenneneeBa u crpoenus aroma. IIpocrteie BeuiecTsa,
oOpa3oBaHHbIE ATUMH 3jeMeHTaMu. OKCHIBl M THUAPOKCHUIBI Yriepojia U KPEMHHUSI.
Baxueiimme conu yroaibHOM U KpeMHUEBOM KUCIOT. CHIIMKAaTHAS NPOMBIILICHHOCTb.

Iagorennl. O6mIas XapakTepUCTUKA TaJOTCHOB Ha OCHOBAaHMHM MX TOJIOKEHUS B
[Tepuonnueckoi cucreme anemeHToB . 1. MenneneeBa u ctpoeHnst atroMoB. ['anoreHsl
— TMPOCTHIE BEIIECTBA: CTPOCHUE MOJIEKYJ, XMMHUYECKHE CBOMCTBA, IMOJY4YEHUE U
npuMeHeHue. BakHeline COeIMHEHUs TajoreHOB, WX CBOWCTBA, 3HAYEHUE U
npuMeHeHue. ["anorensl B mpupojie. buonoruyeckas pojiab rajJoreHos.

Xanabkorenbl. OOmas XapakTEepUCTHKA XaJbKOTCGHOB HAa OCHOBAaHMHM HX
nonoxeHuss B Ilepunonmueckor cucreme anemeHToB J[. M. MennpeneeBa u crpoeHus
aToMOB. XaJlbKOT€Hbl — TIPOCThIE BemecTBa. AsmoTponus. CTpOeHHUE MOJIEKY
AJUIOTPOIHBIX MOAU(DUKAIIUK U X cBoMcTBa. [lonmyueHne u mpuMeHeHne KUciIopoaa u
cepbl. XalIbKOTE€HBI B IPUPOJIE, UX OMOJIOTUYECKAs POJIb.

duemeHThl VA-rpynmbl. O0I1Ias xapakTepucTUKa AJIEMEHTOB 3TOW TPYIIbI Ha
OCHOBaHMM HX MOJ0XKeHUA B [leprnoanueckoi cucrteme anemeHToB /. Y. MenneneeBa u
cTtpoeHusi aroMoB. CTpoeHHE MOJEKyIbl a30Ta U aJUIOTPOMHBIX MOAU(PUKAIIMMA
dochopa, ux ¢uznueckrue U XUMHUYECKHME CBoMcTBAa. BomopoaHbsie coenuHeHUs
anemMeHToB VA-rpynimbl. Okcuabl a3oTa U (ochopa, COOTBETCTBYIOIIUE UM KHCIOTHI.
Comu »tux kucior. CBOMCTBAa KHUCIOPOJHBIX COenuWHEHUU a3ora U (ochopa, ux
3Ha4YeHHUE U MpuMeHeHne. A30T u ¢hocdop B nmpupoje, ux OHoIOrudecKas posib.

uemenTsl [VA-rpynnel. O0mias xapakTepucTHKa AJIEMEHTOB ATOW TpYIIbI Ha
OCHOBaHMM HMX MOJ0XKeHUA B [leprnoanueckoi cucteme snemeHToB /. Y. MenneneeBa u
CTpOEHUS aTOMOB. YTIIepol U ero ajutoTpornus. CBONWCTBA alIOTPOITHBIX MOAU(PUKAIIHIA
yriiepoja, uX 3HaueHue U npuMeHeHue. OKCUIbl U TUIPOKCUJIBI YTIEPOia U KPEMHUS,
UX XuMuueckue cBorctBa. CoNM yroJbHOW M KPEMHHMEBBIX KHCIOT, UX 3HAU€HUE U
npuMenenue. llpuponooOpasyromas poip yriepoAa MJis >KUBOM M KpPEeMHUSA s
HEKUBOU IPUPOIBI.

d-Daementsl OcobGeHHOCTH cTpoeHust atomMoB d-anmemeHToB (IB-VIIB-Tpymm).
Menp, UHK, XpOM, JKEJIe30, MapraHel] Kak MPOCThie BEMIECTBA, WX (U3MUYECKHE U
XUMHYECKHE CBOMCTBa. HaxokaeHue 3TMX METAUIOB B INMPUPOAE, UX IOIYyYECHUE M
3nHauenne. CoenuHeHMs d-2JIEMEHTOB C PA3IMYHBIMU CTETICHSIMU OKHCIICHUS. XapaKTep
OKCHJIOB M THJAPOKCHUIOB 3THUX 3JEMEHTOB B 3aBUCMMOCTH OT CTENEHH OKHUCIIEHHUS
MeTaJlIa.

JdemoHcTpanumn

Komnexkuuu  mpocThIX  BEIIECTB, OOpPa30BaHHBIX 3JIEMEHTAMHU  Pa3JIMYHbBIX
AJIEKTPOHHBIX ceMencTB. Koiekunm MUHEPAIOB U TOPHBIX MOPOJ.

[Tonydyenne alsmoTpONHBIX MOAU(PUKAIIUM KUCIOpOa, cephl, hocdopa.



JlabopaTopHbie padoThI — HE IPEYCMOTPEHO
IIpakTHyeckue 3aHATHHA
[Ipaktuueckas padora Ne26. 3yueHue CBONCTB IPOCTHIX BEIIECTB U COSAMHEHUH S-
AIIEMEHTOB.
[Ipaktuueckas padora Ne2/. 3yueHue cBOMCTB MPOCTHIX BELIECTB U COEAUHEHHUH P-
AJIIEMEHTOB.
[Ipaktuueckas pabora Ne28. N3ydyeHune cBOMCTB MPOCTHIX BEMIECTB U COEAMHEHHH d-
AJIIEMEHTOB.
CamocrosiTesibHast padora(5y):
Pa3paboTka npe3eHTaIuu Ha TeMy: XUMUs SJIEMEHTOB.
[TpopaboTka KOHCIIEKTOB
2.13. Xumus B )KU3HHU 001IeCTBA

XuMusi ¥ TNPOU3BOACTBO. XHMHUYECKAasi TMPOMBIIUICHHOCTh U XUMHUYECKHE
TexHoJIoruu. ChIpbe JII XUMUYECKOM NPOMBINUICHHOCTH. Bojga B XuMHYECKOU
MPOMBIIIJIEHHOCTH. DHEPrus Uisl XMMHUYECKOTO Mpou3BOJcTBA. HayuHble MpUHITUTIBI
XUMHUYECKOTO TPOU3BOJACTBA. 3allliTa OKpYXKarolled cpeapl M OXpaHa TpyAa Mpu
XUMUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaIUM XUMHUYECKOTO TPOW3BOCTBA.
CpaBHeHUE TTPOU3BOJICTBA aMMHAaKa U METaHOJIA.

XuMHSI B CeJbCKOM Xo3silicTBe. XHWMH3AIUA CEIBCKOIO XO3IMCTBAa U €€
HarpaBJieHus. PacTeHus W 1moyBa, MOYBEHHBIN MOTJIONMIAIONTNNA KOMIUIEKC. Y 100peHus u
ux kinaccudukanus. XUMHUYECKHE CpEICTBA 3alllUThl pacTeHui. OTpulaTeabHbIe
MOCNIE/ICTBUSL  NMPUMEHEHHs] TEeCTUIUIOB W Ooppba ¢  HUMU. XHUMH3AIUA
KUBOTHOBOJICTBA.

XumMus M 3KoJ0rus. XUMHUUYECKOE 3arps3HEeHHE OKpyxkaromel cpeasl. Oxpana
ruapochepsl OT XHUMHUYECKoro 3arpsisHeHus. OxpaHa TOYBBI OT XHMHYECKOTO
3arpsizHeHus. OxpaHa aTMocdepbl OT XHUMHYecKoro 3arpsisHeHus. Oxpana (iopbl u
(dbayHbl OT XUMUYECKOTO 3arpsi3HEHUsI. BHOTEXHOIOTHS 1 TeHHAas UHXKEHEPHs.

XuMHS ¥ INOBCeJHEBHas KHU3Hb 4YeaoBeka. JlomamHsAs anrteka. Moromue u
gucTsnme cpeacrtsa. Cpencrsa 60psObI ¢ OBITOBEHIMU HACEKOMBIMHU. CpecTBa JTUIHOM
TUTUEHbl M KOCMETUKM. XUMHUS M MNHIIa. MapKUpOBKH YHNAKOBOK IMHILIEBBIX U
TUTUEHUYECKUX NPOAYKTOB M YMEHHME HX YUTaTh. ODKOJIOTUS >KWIHILA. XUMHS U
TE€HETUKA YeJIOBEKa.

JdemoncTpanun Mozaenu npou3BOACTBA CEPHOM KUCIOTHI U amMMmuaka. Kosekuus
ynoopennii u mectuiuaoB. OOpasmpl CpPeACcTB OBITOBOW XMMHHU M JIEKAPCTBEHHBIX
MpenapaTos.

JlaGopaTopHblie padoThbl — HE IPETYCMOTPEHO

IIpakTuyeckue 3aHATHS

[Tpaktuueckas pabora Ne2903HaKOMIICHHE C KOJJIEKIIMEH YIOOPEHHUI U MECTUIIHIOB.
[Mpaktruueckas pabora Ne30. O3HakomiIeHHE ¢ 00pa3aMU CPENICTB OBITOBON XUMHH U
JIEKapCTBEHHBIX MPEMapaToB.

CamocTosiTesibHasi padora(44):

[ToAroToBUTH MPE3EHTALIMU HA TEMBI:

XHUMHUA 1 MUIIA.

XUMHS U TEHETUKA YeJIOBEeKa.

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpebl.



IIpumepHbIe TeMbI pedepaToB (I0KIAA0B), MHAMBUAYAJIbHbIX IPOEKTOB

* bUOTEXHOJIOr U U T€HHas UHXKEHEepUs — TexHosioruu X XI Beka.

* HanoTexHOnOrMs Kak TPUOPUTETHOE HAIPABICHUE pPa3BUTUA HAYKHM W
npousBozacTsa B Poccuiickon denepanuu.

* CoBpeMEHHbIE METO/Ibl 00€33apakUBaHUs BOJIBIL.

* AJUTOTpOIIHST METAJLIIOB.

* )Kuznp u nesarenpHocth [. 1. Menpaeneena.

* «[lepuonnueckomy 3akoHy OyAylilee He TPO3UT PA3PYLICHUEM. . >

* Cunres 114-ro anementa — TpuyM@ poccHiiCKUX PU3NKOB-SI1EPUIUKOB.

* M30To0mBI BOIOpOIA.

* lcnonb3oBaHKe paluOAKTUBHBIX U30TONOB B TEXHUYECKUX LEMAX.

* PEHTreHOBCKOE M3J1y4YE€HHE U €TI0 UCMOJIb30BaHNUE B TEXHUKE U MEIUIINHE.

* [[;1a3Ma — 4eTBEPTOE COCTOSTHUE BEUIECTBA.

* AMopdHbIe BelecTBa B IPUPOAE, TEXHUKE, OBITY.

* OxpaHa OKpY»KaroUIeH Cpeabl OT XMMUUYECKOTO 3arps3HeHus. KomnuecTBeHHbIE
XapaKTEPUCTUKU 3arpsA3HEHUS OKPYKAOIIEH CPEb.

* [Ipumenenue TBep10TO U ra3oo0pa3Horo okcua yriaepoaa (IV).

* 3amurTa 030HOBOI'O 3KpaHa OT XUMHYECKOIO 3arpsI3HEHMUS.

« I'pybonmucriepcHbie cHCTEMbI, HMX KiIacCUPUKalMig W HUCIOJIb30BAHUE B
npodeccruoHaIbHOM nedarenbHocTH. * KocMeTnueckue remim.

* [IpuMeHeHne CyCIEH3UI U SMYJIBCUI B CTPOUTEIBCTBE.

* MuHepassl ¥ TOpHbIE TOPOJIbl KAK OCHOBA JINTOC(EPHI.

* PactBopsI Bokpyr Hac. Tumsl pacTBOpoB.

* Bozta kak peareHT u cpelia Juisl XMMUYECKOT O IIpoLecca.

* J)Kusns u nesrensHocTh C. AppeHuyca.

* Bkiag OTEUYECTBEHHBIX YYEHBIX B pPa3BUTHE TEOPUM SJIEKTPOIMTHYECKOU
JUCCOLIMALINH.

* YcTpaHeHuE )KECTKOCTH BOJbI HAa IPOMBIIIIIEHHBIX IPEINPUATHAX.

* CepHasi KUCJI0Ta — «XJIO XUMUYECKOM MPOMBIIIIICHHOCTH.

* Mcnonb30BaHre MUHEPAIbHBIX KUCJIOT HA MPEANPUATHAX Pa3IMUYHOTO POPUIIS.

* OKCUBI U COJIA KaK CTPOUTENNbHBIE MaTEPUAJIBL.

* lcropus rurmca.

* [IoBapeHHas COJIb KAK XMMUYECKOE CBIPBE.

* MHOroJIMKMiA KapOOHAT KajbIHsl: B IPUPOJE, B IPOMBIIIICHHOCTH, B OBITY.

* Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryasibHOE€ MOIEINPOBAHNE XUMUYECKHUX IIPOLIECCOB.

* DJIEKTPOJIU3 PACTBOPOB IEKTPOIUTOB.

* DJIEKTPOJIN3 PACIIABOB 3JIEKTPOJIUTOB.

* [IpakTHUecKO€ MPUMEHEHHE 3JIEKTPOIN3a: pa()UHUPOBAHUE, TAJIbBAHOIIIIACTUKA,
raJbBaHOCTETUS.

* cTopus nonmydyeHus: ¥ MpOU3BOICTBA ATIOMHUHMUS.

* DJIEKTPOIUTHUYECKOE MOTyYEHUE U pAQPUHUPOBAHUE MEJIH.

* )Kuznp u nesrenpHocTh I'. J[9BM.



e Ponmp MeTaJulIoB B HUCTOPUU 4YelOBeYeCKOW muBwimsanuu. HMceropus
OTEYECTBEHHOM YepHOU METAJLTYPIUU. CoBpemeHHOE METAJLUTYPIrUYECKOE
IIPOU3BOACTBO.

* McTopust 0Te4ECTBEHHOM IBETHOM METAIypru. Posib MeTanioB U CIIaBOB B
Hay4YHOTEXHHMYECKOM IIporpecce.

* Koppo3ust MeTanioB u ciocoObl 3alIUThl OT KOPPO3HUH.

* lnepTHbIe WK G1aropoHbIE ra3bl.

* Poxxparomme coiau — TraJIoreHsl.

* licTopus MIBEACKOMN CIIUYKHU.

* licTopusi BOSHUKHOBEHHS U PAa3BUTHS OPTAHUYECKON XUMHUH.
* )Kuznsb u nesrenpHocTh A. M. ByTieposa.

* BuTtanusm u ero kpax.

* Posib OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUM M Pa3BUTUU MHUPOBOM
OPraHU4eCKOU XMUMUH.

* CoBpEMEHHBIE NPEJCTABICHUS O TEOPUU XUMUUYECKOTO CTPOCHHUS.

* DKOJIOTUYECKHUE aCTIEKThl UCIIOJIb30BAHUS YTIIEBOJOPOIHOIO CHIPBS.

*  DKOHOMHYECKHME  aCHEeKThl  MEXIYHapOJHOIO  COTPYJIHHYECTBA IO
UCIIOJIb30BAHUIO YTIJIEBOJIOPOJAHOTO ChIPHSI.

* Ucropust OTKpBITHS M pa3pabOTKU Ta30BBIX M HEPTIHBIX MECTOPOKIACHHUI B
Poccuiickoit @enepanum.

* X¥MHUs yII€BOJOPOIHOTO ChIPbsl U MOSI Oyayliasi mpodeccus.

* YTI1eBo0pOAHOE TOIUIMBO, €70 BUJIBI U Ha3HAYCHUE.

* CUHTETUYECKHUE KayuyyKU: UCTOPHSI, MHOT0OOpa3ue U NepCreKTUBHI.

* PesnHOTEXHHMYECKOE MPOU3BOACTBO M €0 pOJIb B HAy4YHO-TEXHHUYECKOM
porpecce.

» CBapo4YHOE MPOU3BOJCTBO U POJIb XUMHH YTIIEBOJOPOIOB B HEM.

* He(Th u ee TpaHcropTUpOBKa Kak OCHOBA B3aMMOBBITOJHOI'O MEXITYHApOJAHOTO
COTPYAHUYECTBA.



TEMATUUYECKHUMA ILJIAH

HaumenoBanue pazaena

KonuuectBo uacos

MaKCUMaJbHasl | CAMOCTOSI- | 00s3aTenbHas ayJqUTOpHAs
yueOHas TeNbHAS yueOHasi Harpys3ka, B T.4.:
Harpyska yueOHasi | BCEro 3aHs- J1a0. ¥ mpax.
pabota THH 3aHATUN
BBenenmne + 6 2 4 1
1. Opranuyeckasi XuMusi 108 36 72 7
1.1. TIlpeamer opraHu4eckoil XUMHH. 15 5 10 1
Teopus CTpOCHUS OpPTaHUYIECKHX
COEMHEHU
1.2. IpenenbHbIe YTIEBOJOPOIBI 9 3 6 1
1.3. OTUIIEHOBLIE u JTUEHOBEIE 10 3 7 1
YIIIEBOJOP OB
1.4. AtleTunieHOBBIE YTIIEBOAOPOIBI 7 2 5 -
1.5. ApomaTudeckue yriieBoJ0pOIbl 6 2 4 1
1.6. [Ipuponusie VMCTOYHUKHU 6 2 4 -
YTJICBOI0PO/IOB
1.7. I'uapoKCUITbHEBIE COCAMHEHUS 12 2
1.8. Anpaeruanl ¥ KETOHBI 7 3 4 -
1.9. KapOoHOBBIE KHCIIOTBI H  HX 9 3 6 1
TTPOM3BOHEIE
1.10. YrieBoasr 6 2 4 -
1.11. AMHUHEBI, aMMHOKHCIIOTEI, OEJIKH 9 3 6 -
1.12. AsoTcopepikaiiue 6 2 4 -
reTepONUKINYECKHE COC/IMHEHMSL.
HyxkiienHOBBIE KUCTOTHI
1.13. Buonornuecku AKTUBHBIC 6 2 4 -
COCJIMHECHUS
2. O0masi 1 HeOpraHu4ecKasi XuMusl 135 45 90 22
2.1. Xumus — HayKa 0 BelecTBax 4 1 3 1
2.2. CtpoeHue aToMa 8 3 5 1
2.3. [epromuueckuit 3aKOH u 12 4 8 1
[lepuoauueckas cucTeMa XUMHYECKHUX
anemenToB J[. 1. MenneneeBa
2.4. CTpoeHue BEIecTBa 12 4 8 2
2.5. llonumepst 7 2 5 1
2.6. JlucnepcHble CHCTEMBI 8 3 5 1
2.7. XuMHAYeCKHe peaKinu 13 4 9 2
2.8. PacTBopHI 12 4 8 2
2.9.  OkuCIUTENhHO-BOCCTAHOBHUTEIHHBIE 13 4 9 2
peaknuu. DIEeKTPOXUMUIESCKUE MPOIECChI
2.10. Knaccuduxanwus Bemiects. [Ipocteie 14 5 9 2
BEIIECTBA
2.11. OCHOBHBIE KIIACChI HEOPTaHUYECKUX 11 4 7 2
Y OPTaHUYECKUX COCAMHCHHUN
2.12. XuMus1 3JIEMECHTOB 14 5 9 3
2.13. Xumus B )XU3HA 0OLIECTBA 7 2 5 2
Hroro 249 83 166 30




XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJBLHOCTH
CTYJEHTOB

Conep:xanue oOydeHus XapaKTepuCTHKa OCHOBHBIX BUJIOB JACSITEIBHOCTH CTY/IEHTOB (Ha YpOBHE
y4eOHBIX JISHCTBUI)

Baxueifimue xumMmudeckue | YMeHUE 1aBaTh ONpPeEENeHNe U ONEpUPOBATH CIEAYIOIMMHA XUMHYECKIMHU

MOHATHS MOHATUSAMU: BEIIECTBO, XMMUYECKHI 3JIeMEHT, aTOM, MOJIeKyJa,
OTHOCHUTENbHBIE aTOMHAsI U MOJIEKYJIsIpHAs MacChl, HOH, aJUIOTPOIIHU,
M30TOIBI, XUMHUYECKasl CBSI3b, 3JEKTPOOTPULIIATENIbHOCTD, BaJIEHTHOCTH,
CTETeHb OKHUCIICHHUS, MOJIb, MOJISIpHASI Macca, MOJISPHBIA 00beM
ra3zo00pa3HbIX BEUIECTB, BEMIECTBA MOJICKYJSIPHOI'O M HEMOJIEKYJISIPHOTO
CTPOEHUs, PACTBOPBI, ITEKTPOIUT U HEIJIEKTPOIIUT, JEKTPOTUTHUECKAS
JUCCOIMAIIHS, OKUCIUTENb U BOCCTAHOBUTENb, OKUCIICHHUE U
BOCCTAaHOBIIGHHE, TETUIOBOH 3(peKT peakiyn, CKOpOCTb XMMHUYECKON
peaxIuy, KaTajan3, XMMHUYECKOe PaBHOBECHE, YTIEPOIHBINA CKEINET,
(yHKIMOHANBHAS TPYIIIA, U30MEPHUsl, TOMOJIOTHsI

OcHOBHBIE 3aKOHBI dopMynupoBaHUE 3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB U TTOCTOSTHCTBA

XUMHUHA COCTaBa BEMIECTB. Y CTAHOBKA MPUYUHHO-CIICICTBEHHON CBS3U MEKTY
COJIEp’)KaHUEM ITHUX 3aKOHOB M HATIMCAHHEM XUMHUUYECKHX (OpMYI H
ypaBHEHUI. Y CTaHOBKA 3BOJIIOIIMOHHOMN CYIIIHOCTH MEHJIEJIEEBCKON U
COBPEMEHHOI (hOpMYITHPOBOK Tepuoaudeckoro 3akona /1. 1. Menneneena.
OO0bscHenne GU3NIECKOTO CMBICTIa CHMBOJIMKY TTEPHOTAIECKON TaOIUITEI
xuMudeckux 3emMenToB J{. Y. MenneneeBa (HOMEpOB dJIeMEHTa, TIEPHOJIA,
TPYMIIBl) ¥ yCTAaHOBKA MPUYNHHO-CIIEICTBEHHOMN CBSI3U MEXAY CTPOCHHUEM
aToMa M 3aKOHOMEPHOCTAMU U3MCHCHUA CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX UMH BEUIECTB B IIEPUOAX U IPYyMIax. XapaKTepUCTHKA
9JIEMEHTOB MaJIBIX M OOJIBIINX MTEPHUOJIOB TIO UX TIOJIOKEHHIO B
Ilepuognueckoii cucteme JI. V1. Menpaeneena.

OcHOBHbIE TEOPUH YcraHoBKka 3aBUCUMOCTH CBOMCTB XUMHYECKUX BELIECTB OT CTPOCHUSA

XHMHH aATOMOB 00pa3yIONMNX UX XUMHUYICCKHIX DJIEMEHTOB. XapaKTePUCTHKA
BaXXKHEUIIINX THUITOB XUMHUUECKHUX CBS3CH M OTHOCHUTEIILHOCTH DTOM
tunoaoruy. OObsICHEHNE 3aBUCUMOCTH CBOMCTB BEILECTB OT X COCTaBa U
CTPOEHUS KPUCTAIUTMYECKUX pereTok. PopMymnpoBKa OCHOBHBIX
TTOJIOKCHUH TCOPHH IEKTPOTUTHICCKON TUCCOMMAITIHN B XapaKTEpUCTHKA
B CBETE DTOW TEOPHUH CBOWCTB OCHOBHBIX KJIACCOB HEOPTAHUUECKUX
coeuHeHU. POpMyIUPOBKA OCHOBHBIX MOJOKEHUI TEOPUH XUMHYECKOTO
CTPOCHUS OPTaHWYIECKIX COCAMHCHUM M XapaKTEPHUCTHKA B CBETE ITOM
TEOPHUH CBOHCTB OCHOBHBIX KJIACCOB OPTaHWYECKUX COCAMHCHHM

BaskHeilimue BemecTBa 1 | XapaKTepUCTUKA COCTaBa, CTPOEHUS, CBOMCTB, MOIYYEHUSI U IPUMEHEHUS
MaTepuabl BakHermux MetainioB (IA u Il A rpynmn, amoMuHwMs, Kenes3a, a B
€CTECTBEHHO-HAyYHOM TIPO(HIIe M HEKOTOPHIX d-3IIEMEHTOB) U UX
COEeIMHEHUN. XapaKTEepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, MOITYYCHUS U
npuMeHeHns BaxaeHmmx Hemetainios (VIIL A, VIIA, VIA rpymm, a Takxke
asora u docopa, yriepoaa u KpeMHHsI, BOIOPOJIA) U UX COSTUHEHHH.
XapaKTepUCTHKA COCTaBa, CTPOCHUS, CBOMCTB, MOMyYeHUS 1 IPUMEHECHUS
BaKHEHIINX KJIACCOB YIIIEBOJOPOAOB (aJKaHOB, IMKIOAIKAHOB, AJIKEHOB,
AJIKMHOB, apEHOB) U UX HanOoJiee 3HAYMMBbIX B HAPOIHOX 035 HCTBEHHOM
IUIaHe MpeacTaBuTene. AHAaJOrMYHAs XapaKTEPUCTUKA BayKHEUIITNX
MpeACTaBUTENEH APYTUX KJIACCOB OPraHWYECKUX COCANHEHHUI: METaHOMIa U
3TaHOJA, CIOXKHBIX 3(HUPOB, )KUPOB, MBI, ATbAETHIO0B ((OpPMaTbIETHIOB U
areTanbpAernia), KETOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYCHON
KHCJIOTBI, U151 €CTECTBEHHO-HAyYHOT 0 PO U MIPEACTaBUTENEH IPyrux
KJIACCOB KHCJIOT), MOHOCaXxapua0B (TJIIOKO3bI), AUCAXapuI0B (Caxapo3sl),
MoJrcaxapuIoB (Kpaxmaia U LeIJI0NI036]), aHUIIMHA, aMUHOKHUCIIOT,
0€JIKOB, HICKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, Kay4yKOB, IJIaCTMACC

XuMHYeCKui A3bIK H Hcnonp3oBanue B yueOHOM 1 npod)eccHOHAIbHOM N TENbHOCTH




CHMBOJINKA

XUMHUYCCKUX TCPMHUHOB U CUMBOJIMKU. HazBanue N3YYCHHBIX BCUICCTB I10
TpPIBHaJ'II:HOfI nim MGX(HYHapOHHOﬁ HOMCHKJIAaTYypEC U OTPAKCHHUEC COCTaBa
9TUX COG)II/IHGHI/II\/'I C IOMOIIBIO XUMHNYCCKHUX (pOpMYJ'I. OTpa)KeHI/Ie
XUMHYCCKHUX MPOLECCOB C MOMOUIIBIO ypaBHCHI/Iﬁ XUMHWYCCKUX peaKHI/Iﬁ

XuMH4YeCcKHe peakuu

OOBsCHEHNE CYIIHOCTH XMMHYECKHX TporieccoB. Kimaccudukarus
XUMHYECKUX PEAKIIHH 110 Pa3IHYHbIM MTPU3HAKAM: YHCIY U COCTaBY
MIPOAYKTOB M PEareHTORB, TEIUIOBOMY 3¢ (deKTy, HanpasieHuo, dase,
HAJIMYHUIO KaTajlu3aTopa, U3MEHEHHIO CTeleHel OKHCIICHHUS DJIEMEHTOB,
00pa3yronuMXx BellecTBa. Y CTaHOBKA IPU3HAKOB OOIIEro U Pa3InYHOrO B
THIIOJIOTHY PEAKIMH JUIsl HEOPTaHUYECKOM U OPraHUYECKON XUMHUH.
Kiaccuduimkanyst BEIecTB U MPOIIECCOB ¢ TOYKU 3PCHUS OKUCIICHUS -
BoccTaHoBNeHUA. COCTaBICHHUE YpaBHEHUHN PEAKITHil C TOMOIIBI0O METOAA
9JIeKTpOoHHOTO OanaHca. OObICHEHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
PEAKIIUH M MOJIOKEHHS] XUMUYECKOTr0 PAaBHOBECHUS OT Pa3IMUHBIX (PAaKTOPOB

XuMuueckui BeinonHeHre XWMHYECKOTO 3KCIIEPUMEHTa B IOJIHOM COOTBETCTBUU C

3KCIMEPUMEHT npaBwiaMu  OesonacHocTH. HaOmioneHue, (ukcanus ¢ ONHCaHUE
pe3yJIbTAaTOB NPOBEIEHHOTO IKCIIEPUMEHTA

Xumunueckas [IpoBeaeHrE CAaMOCTOATEIBHOIO TIOMCKA XMMUYECKON MH(pOPMAIIUU C

uHpopManus HCITOJIb30BAHUEM PA3IMYHBIX UCTOYHUKOB (HAyUYHO-TIOMYJISIPHBIX H3aHHM,

KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa). Vcnonp3oBanme
KOMIBIOTEPHBIX TEXHOJIOTHH ISt 00pabOTKH U Mepenayn XMMHIECKON
nHGOPMAITUH U e TIPEJICTABIICHNS B Pa3IMYHBIX (opMax

PacueThl M0 XMMHYECKHUM
¢opmyaam u

YcraHOBKA 3aBUCHMOCTH MEXIY KaU€CTBEHHOM U KOJIMYECTBEHHOM
CTOpPOHaMHU XUMHUYECKHX 00BEKTOB M MPOIIECCOB. Perienne pacyeTHbIX

YPaBHEHUSM 3aJ1a4 110 XUMHYECKUM (OpMYJIaM B YpaBHEHHUSIM
IIpopuiabsHoe u OO0psacHeHre XMMIYECKUX SBIICHUH, TPOUCXOIAIINX B IPUPOE, OBITY U Ha
Npo¢eCCHOHAIBHO npousBozcTse. OnpeneneHue BO3MOXKHOCTEN IPOTEKaHUsI XUMUYECKHX

SHAYUMO€ COACPKaHUuE

MpeBpaIIeHNH B pa3IMIHbBIX yciIoBUAX. CoONoIeH e TPaBHil
9KOJIOTHYECKH TPAMOTHOT'O TIOBEACHHUS B OKpysKaromiei cpene. Omenka
BIUSHUS XUMUYECKOTO 3aTPS3HEHHS OKPYXKAIOIIEH Cpelbl Ha OPTaHNu3M
YejoBeKa M Pyrue KuBble opraHnu3mMbl. CoOroieHre IpaBuil 0e30IMacHOro
oOpalIeHust ¢ TOPIOYNMHU M TOKCHYHBIMH BEIIECTBAMH, J1A00PATOPHBIM
obopynoBanueM. [loaroroBka pacTBOpOB 3aJaHHON KOHIIEHTPAIMH B OBITY
Y Ha mpon3BojcTBe. KpuTHueckas oreHKa JOCTOBEPHOCTH XUMHUIECKOH
rH(OpMaIum, MOCTYMAONMIEH 13 Pa3HBIX HCTOYHUKOB




YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHHYECKOE
OBECIHHEYEHME TPOI'PAMMBI YYEBHOU JUCHUITJIMHBI « XUMMUSA»

OcBoeHue mnporpaMMbl Y4YeOHOW AUCHUIUIMHBI «XHMHS» MPEANOaraeT Hajaudue B
npodeccuoHanbHOM 00pa30BaTEIbHON OpraHu3alliy, peaju3yrolle o0pa3oBaTeIbHYIO
nporpamMmy cpeaHero obmero oOpaszoBanusi B npezenax ocBoeHuss OIIOII CIIO na 0Oaze
OCHOBHOTO 001iero o6pa3oBaHusi, KaOuWHEeTa XUMHHM C JabopaTopuedl M J1aOOpaHTCKOU
KOMHATOM, B KOTOPOM HMMEETCS BO3MOKHOCTh 00ecneunTh CBOOOAHBINA nocTyn B MHTEpHET
BO BpeMs yueOHOT0 3aHATHS U B IIEPUOJI BHEYUEOHOU NEATEIBHOCTH 00YUYatOIUXCsl.

[lomemienne kaOuHETa  JOJDKHO  yAOBIETBOPATH  TpeOoBaHusM  CaHHMTapHO-
snuAeMuoornyeckux npasus U1 HopMatuBoB (CanlluH 2.4.2 No 178-02) u ObITh OCHAILEHO
TUMIOBBIM  O0OpYyZOBaHUEM, YKa3aHHbBIM B HACTOAIIUMX TPEOOBAHUSAX, B TOM UHUCJE
CHEUAIU3UPOBAHHON y4yeOHOM MeOenbl0 U CpeiAcTBaMU OOy4YeHHs, AOCTATOUYHBIMU IS
BBITIOJIHEHUS TPEOOBAHUM K YPOBHIO MOATOTOBKH O0YyUYaIOIIKXCSl.

B xabunere MODKHO OBITH MYJIBTUMEIUMHOE O0OpPYAOBAaHUE, MOCPEICTBOM KOTOPOTO
YY4aCTHUKH 00pa30BaTEIBHOTO Mpollecca MOTYT MPOCMATPUBATh BU3YaJIbHYIO0 MH(OPMAIUIO
10 XMMUH, CO3aBaTh MPE3EHTAIMH, BUACOMATEpUaIbl U T. T.

B coctaB yueOHO-METOIMYECKOTO U MaTepUaIbHO-TEXHUYECKOTO OCHAIICHUSI KaOMHeTa
XUMUH BXOJISAT:

* MHOTO()YHKITMOHAJIBHBIN KOMIUIEKC MPErno/1aBaTers;

* HaTypaJbHble OOBEKTHI, MOJENTU, HTpuOOpPsl U HAOOPBHl [JIsI TMOCTAHOBKHU
JEMOHCTPAIIMOHHOTO ¥ YYEHUYECKOTO SKCIIEPUMEHTA;

* IEYaTHBIE U SKPAHHO-3BYKOBBIE CPEACTBA OOyUCHUS,

* CpeICTBA HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTUBBI;

* IEpEYHN OCHOBHOM U JIOTIOJIHUTENHHON yUueOHOUM TUTEPATyPhI;

* BCIOMOTraTelbHOe 000PYI0BaHUE U MHCTPYKIIHH;

* OMOIMOTEYHBIN (POHI.

B OubGmuoreunsrii GoHI BXOAAT YYEOHMKH MU Y4EOHO-METOJMYECCKUE KOMILIEKTHI
(YMK), pexoMeHIOBaHHbIE WM AOIMYIICHHBIC IJIS MCIOIB30BAaHUS B MPO(ECCHOHATBHBIX
o0pa30BaTeIbHBIX OPTaHMU3AIUAX, PEATH3YIONIMX 00pa30BaTEIbHYI0 MPOTPAMMY CpPETHETrO
obmero obOpazoBanus B mpenenax ocBoeHus OIIOII CIIO na 6a3e oCHOBHOro oOIIEro
oOpa3oBanus. bubmuoreunsiii poHT MOKET OBITH JOMOTHEH XUMHYECKON SHITUKIIOINCIHCH,
CHPaBOYHHUKAMH, KHUTAMU JJIS1 YTEHUS 110 XUMHUH.

B npouecce ocBoeHust mporpaMmbl y4eOHOM TUCHUIUIMHBL « XUMUS» CTYIEHTHI JOJIKHBI
UMETh BO3MOXHOCTh JIOCTyNa K D3JEKTPOHHBIM yuUeOHBIM MaTepuajaM IO XHUMHH,
UMEIIIMMCS B CBOOOJHOM JOoCTyne B ceTh VHTepHeT (JIEKTPOHHBIM KHHUIaM,
MpakTUKyMaM, Tectam, matepuainam EI'D u ap.).



PEKOMEHIAYEMAS JIMTEPATYPA
s cTyaeHToB

labpuensna O.C., OctpoymoB WN.I'. Xumusa s npodeccuit u crnenuaibHOCTEN
TEXHUYECKOro npoduiis: y4eOHUK A CTyA. yUpexAeHul cpen. mpod. oopazoBanus. — M.,
2017.

INa6puensn O.C., OctpoymoB WN.I'., Octpoymona E.E. u ap. Xumus maist npodeccuit u
CIEUATIBHOCTEH €CTeCTBEHHO-HAYYHOTO TpOoQuiIsi: YUeOHUK IS CTYA. YUPESXKACHUN Cpes.
npod. obpazoBanus. — M., 2017.

lNabpuensa O.C., OctpoymoB WN.I'. Xumusa s npodeccuit u crnenuaibHOCTEH
COIMATbHO?KOHOMUYECKOTO U TYMaHUTAPHOTO Mpoduie: YIeOHUK ISl CTYA. YUpEKIACHUN
cpen. npod. obpazoBanus. — M., 2018.

IMa6puensn O.C., OctpoymoB WU.I'., CnagkoB C.A., lopodeera H.M. Ilpaktuxym: y4eo.
nocobue g CTy. yupexaeHul cpea. npod. odpazosanus. — M., 2017.

INa6puensn O.C., OctpoymoB W.I'., Cnagko C.A. Xumus: nocodbue s MOATOTOBKH K
EI'3: yueb. mocobue jyist CTyl. yuapexaeHui cpen. npod. odpazopanus. — M., 2018.

INa6puensa O.C., JIsicoa I'.I'. Xumus. TecTsl, 3a1a4u ¥ ynpaKHeHUs: y4eb. mocodue
JUTSL CTYJI. YUIpexkaeHu cpen. npod. obpasoanus. — M., 2018.

Epoxun IO.M., Komanesa W.b. Xumwus npna mpodeccuii W cHenuaabHOCTEH
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiien: YYeOHUK IS CTYI. YUPEKICHUN CPe/l.
npod. obpazoBanus. — M., 2018.

Epoxun I0.M. Xumus: 3amaun u ynpaxHeHUs: y4eo. mocooue sl CTy. YUpexKICHUN
cpen. npod. obpazoBanus. — M., 2017.

Epoxun KO.M. COopHUK TECTOBBIX 3aJaHUi MO XUMHUHU: y4eO. mocobue ajsi CTy.
yupexaeHui cpes. mpod. obpazopanus. — M., 2017.

Epoxun IO.M., Komanea WN.b. Xumusa nmng mnpodeccwii U crenuaibHOCTEH
TEXHUYECKOTO PoduIsi. DIEKTPOHHBIN yaeOHO-METOIMUeCKui KoMmIuieke. — M., 2017.

CnagxoB C. A., OctpoymoB W.I'., Tabpuensu O.C., JlykpsnoBa H.H. Xumusa nnsa
npodeccrii M CeIUuaIbHOCTEH TEXHUUYECKOTO TTPOQuIIS.

DIEeKTPOHHOE MPWIOKEHHE (IICKTPOHHOE Y4eOHOE HM3JaHue) ISl CTYA. YUPEKICHHUI
cpen. npod. obpazoBanus. — M., 2017,

s mpenoxaBaTesist

OdenepanpHblii 3akoH oT 29.11.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccmiickoi
denepanumy.

[Ipuka3 MunuctepctBa ob6pa3oBanusi u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPKIEHUU (eaepalbHOTO TOCYJAapCTBEHHOTO O0pa30oBaTENBHOTO CTaHAApTa CPEIHEro
(mostHOTO) 001IIETO 00Pa30BAHUSY.

[Tpuka3z Munuctepcta oOpazoBanusi u Hayku P ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHnenui B Ilpuka3 MunucrepcrBa oOpazoBanusi u Hayku P ot 17.05.2012 Ne 413 “O06
yTBEpXKIeHUU (helepalbHOrO TOCYJApCTBEHHOTO OOpa30BaTENIbHOTO CTaHAApTa CPEIHErO
(mosHOTrO) 0011IETO 00PA30BAHUS .

[Tucemo [lemapTameHTa TOCYAapCTBEHHOW MOJUTHUKH B cdepe MOATOTOBKH padOunx
kaapoB u JIIIO MwunoOpuayku Poccuum ot 17.03.2015 Neo 06-259 «PexoMenmanuu mo
OpraHu3alMy TOJYYEHHUs] CpelHero oOmiero o0pa3oBaHusl B Mpelesiax OCBOCHHS
o0pa3oBaTebHBIX MPOrpaMM cpeaHero mnpodeccuoHalbHOrO oOpa3oBaHus Ha 0asze
OCHOBHOTO 0011ero o0pa3oBaHusl C y4eTOM TpeOoBaHUU (ellepaldbHbIX TOCYIapCTBEHHBIX



00pa30BaTEIbHBIX CTAHAAPTOB M MOIydaeMoOW MPO(ecCHu WU CIEeUUaTbHOCTH CPEIHETO
po¢eCCUOHATILHOTO 00Pa30BaAHUS».

labpuensn O.C., JlbicoBa I'.I'. Xummusi: xkHura Jjs mpenojaBateis: ydeo.-MeTojl.
rnmocooue. — M., 2012.

la6puensn O.C. u ap. Xumus i npodeccuil U CHENHAIBHOCTEH TEXHHUYECKOTO
npoduiia (3NEKTPOHHOE MPUIT0KEHHE).
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www. hemi. wallst. ru (O6pa3oBaTeabHbIN CAUT JJIs1 IIKOJBHUKOB «XUMUS).

www.alhimikov.net (O6pa3oBaTenbHbIN CAUT AJIsI IKOJIHHUKOB).

www. chem. msu. su (OnekTpoHHast OMOIUOTEKA IO XUMHUH).

www.enauki.ru (MHTEpHET-U3AaHue Al yuurenel «EcTeCTBeHHbIE HAYKN» ).

www. lseptember. ru (MeToauueckas razera «llepBoe ceHTAOPS»).

www. hvsh. ru (xypHan «Xumus B mIKoJe»).

www.hij.ru (kypHan «XUMHS U KU3HBY).

www.chemistry-chemists.com (3J1€KTPOHHBIH KypHAT « XUMHKH U XUMUS)



JUCT U3MEHEHUN U JIOMTOJHEHU, BHECEHHBIX
B PABOYYIO IPOI'PAMMY

No HU3MCHCHMUA, J1aTa BHCCCHUA U3MCHCHU A, No CTpaHHIbI C ©KSMCHCHHUCM,

BbLJ1O CTAJIO

OcHOBaHUE:

HOI[HI/ICB JInna BHECIICTO N3MCHCHUA







