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1. EJIA 1 3AJAYHN OCBOEHUMA JUCIUITJIMHBI «XUMUWUSA»

Heas  aucuumaunbl:  QopMupoBaHue y  OOyYalOmUXcs  LEIOCTHOTO
MPEACTABJICHUS] O MUPE U POJIM XMMUU B CO3JAaHUM COBPEMEHHOU €CTECTBEHHO-HAyYHOM
KapTUHBl ~ MHUpPA; yMEHHUS  OOBACHATH OOBEKTBI U  MPOLECCHl  OKpYXKarouleH
JIEUCTBUTEIBHOCTH: TPUPOJHONU, COUMUAIBHOM, KYJIbTYPHOW, TEXHHYECKOH CpEbl,
WCIIOJIB3YSI IJIs1 ’TOTO XMMHYECKUE 3HAHUS

3agaun AUCHUNIMHBI:

. dbopMupoBaHue y OOYyYarOIIMXCS YMEHHS OICHMBATh 3HAUYMMOCTh XUMHYECKOIO
3HAHUSA JUIS KaKJI0T0 YEJIOBEKa;
. pa3BuTHE Yy OOyYaromMxcs YMEHUH pasnuyarth (QakThl U OICHKH, CPaBHUBAThH

OIICHOYHBIE BBIBOJIbI, BUJETh HX CBSI3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHUEB C
OTIpEeICIEHHOM CHCTEMOM IIeHHOCTEH, (OopMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3UILINIO;

. npruoOpeTeHne 00y4arOIIUMUCS OMbITa pa3HOOOPa3HOU AESATENbHOCTH, MO3HAHUS U
CaMOTIO3HAHUS; KITFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHHOE 3HAYCHHUE /ISl Pa3JIMUHBIX
BUJIOB JICATEIHHOCTHU (HABBIKOB PEIICHUS MMPOOIeM, MPUHATHS PELICHHI, TONCKa, aHATT3a U
o0paboTkn  wmHpOpMANMKM, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB  H3MEPCHHUHU,
COTPYJIHUYECTBA, OE30MACHOTO OOPAIIEHHS C BEIIECTBAMH B IIOBCETHEBHOM KU3HU).

2. NEPEYEHb IIJIAHUPYEMBIX PE3YJBTATOB IIO JUCHUIIJINHE,
COOTHECEHHBIX C IIUVIAHUPYEMbBIMHU PE3YJIbBTATAMU OCBOEHUA
OBPA3OBATEJIBHOM ITPOT PAMMBI

OcBoenne copepkaHusi ydeOHOM MUCIUIUTUHBI «XHUMUS», 00ECIEeUNBACT JTOCTHIKCHHE

CTYACHTaMH CJIEIYIOIUX PE3yIbTaTOB:

JUYHOCHHBIX:
- YYBCTBO TOPJOCTH W YBaXEHUS K HCTOPUU M JIOCTHIKEHUSM OTEUECTBEHHOM
XUMHAYECKOH HAayKH,; XMMHYECKH T'PaMOTHOE TOBEACHHE B MPOQPECCHOHATHHON
NeSITeNbHOCTY W B OBITY Npu OOpalleHMH ¢ XUMHUYECKMMHU BelLIeCTBaMH,
MaTepHallaMH U TIPOIIeCCaMH;
- TOTOBHOCTh K MPOJOHKEHHIO 00pa3oBaHUS W TMOBBIMICHUS KBaTH(HUKAIUU B
n30paHHON MPO(ECCHOHATLHONW NEATENFHOCTH U OOBEKTHBHOE OCO3HAHHE POJU
XUMHYECKUX KOMIETEHIIUN B ATOM;
- yYMEHHE WCIIOJb30BaTh JOCTIDKEHHSI COBPEMEHHOM XHMHYECKOW HAyKH W
XUMUYECKUX TEXHOJOIMH I MOBBIIEHUS COOCTBEHHOIO HHTEIEKTYaIbHOTO
pa3BUTHA B BEIOpaHHOMN MPOo(eccroHaIbHOMN e TeNbHOCTH;

MemanpeomMemHupix:
- WCIIOJIb30BAaHME PA3IMYHBIX BHJIOB ITO3HABATEIHHON JCATEIHHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Olepaluil (IIOCTaHOBKU 3ajauu, (HOpMYJIHPOBAHUS THUIOTES,
aHalM3a W CHUHTE3a, CpaBHEHWs, OOOOIICHMS, CUCTEMATU3AINH, BBISBICHUS
MIPUYMHHO-CJIEJICTBEHHBIX CBsI3eH, MOMCKA aHaJIoroB, (JOPMYIUPOBAHUS BHIBOIOB)
JUTS PEIICHHsI TIOCTABIICHHOM 3a/1a4M, MPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUS
(HabyroIeHNsI, HAYYHOTO OSKCIIEPHUMEHTA) JJs H3YYEHHUS pPa3IUnYHbIX CTOPOH
XUMHAYECKHX OOBEKTOB W TIPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOINMOCTH
CTaJIKUBAThCS B MpodecCHOHATILHOM cdepe;
- WCIIOJI30BAaHWE PA3IMYHBIX HMCTOYHUKOB JUISL  TONYYCHHS XUMHUYECKOM
uHpOpMalUY, YMEHHE OICHUTh €€ JIOCTOBEPHOCTh AJISi JAOCTHIKEHHS XOPOIIMX
pe3yiapTaToB B IpodeccronanbHOM chepe;

npeomemmuuvix:



- cOpMHUPOBAHHOCThH TMPEACTABICHHH O MECTe XMMHUU B COBPEMEHHOW Hay4YHOH
KapTUHE MUpPA; MOHUMAHUE POJIM XUMUU B (OPMUPOBAHUU KpPYyrozopa H
(GYHKIIMOHATILHOW IPaMOTHOCTH YeJIOBEKa ISl pelIeHUs] MPAaKTUYECKUX 3a/1a4;

- BJAQJICHHME OCHOBOIOJIAralOIMMU XHUMHUYECKHUMHU TIOHSATUSIMH, TEOPHUAMH,
3aKOHAaMU M 3aKOHOMEPHOCTSIMH; YBEPEHHOE I0Jb30BAHHE XMMHYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMHM METOJAMHM HAYYHOTO IIO3HAHHUS, HCIIOIb3YEMBIMU B
XMMHUU: HAOMIOJACHUEM, ONUCAHUEM, H3MEPEHHEM, SKCIEPUMEHTOM; YyMEHHE
o0pabaThIBaTh, OOBSICHITh PE3YNbTaThl MPOBEACHHBIX OINBITOB U JENaTh BHIBOJIBI;
FOTOBHOCTh M CIIOCOOHOCTH MPUMEHSATH METOJbl TIO3HaHUS MpU PEIICHUU
MPAaKTUYECKUX 3a/1a4;

- cOPMUPOBAHHOCTh YMEHUs J1aBaTh KOJMYECTBEHHBIC OIEHKA WM MPOHU3BOJUTH
pacueTsl [0 XUMUYeCKUM (opMyliaM U YpaBHEHHSIM;

- BJIaJICHUE MIPABHJIAMH TEXHUKH 0€30MAaCHOCTH IPU HCIIOJIB30BAHIUH XUMUYECKUX
BEILIECTB;

- c(hOpPMHUPOBAHHOCTh COOCTBEHHOW IIO3HMIIMM IO OTHOIIEHUIO K XWMHUYECKOU
uH(pOpMaLIUY, TOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

3. MECTO JUCHHUILIMHBI «XUMU» B CTPYKTYPE OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI (OOII)

VYyeOnas aucuunianHa bJ[.03 Xumus otHocuTcs K 0a30BOMY LMKIY JUCUUILUIMH
OCHOBHOM  00pa3zoBaTeIbHOM MpPOrpaMMbl  00LIe00pa30BaTeIbHONM  MOATOTOBKU B
cootBercTBUU ¢ ®I'OC CIIO no cneunansHoctu 23.02.07 TexHuuyeckoe oOcCayKuBaHUuE U
PEMOHT JIBUTATElel, CUCTEM U arperaroB aBTOMOOHIIEH.

4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI «'EOTI'PA®US»

4.1 CTpyKTypa AMCHHMIIIMHBI

Bup yueonoii padornl O0beM yacoB
MaxkcumasnbHas yyeOHass Harpys3ka (Bcero) 78
Oo6s13aTesibHAsI ayIUTOPHAS y4eOHAsi HATPY3Ka 78
(Bcero)

B TOM YHCIIE:
TEOpPETHIECKOe 00yUeHUe (JICKIINN) 28
nabopaTOpPHBIE 3aHITHS 50
KOHCYJbTaIIU!
CamocrosiTejibHas padoTa o0yuaroiierocs (Bcero) -
[TpoMexxyTouHasi aTTecTarus KOHTpOJbHAas paboTa
g depeHIIMPOBaHHBIN 3a4eT




4.2 CTpyKTYypa U coep:KaHue TUCHHUNIUHBI

Tewmsl pazaena Bunbl yue6Hoit paboThl, dopMma KOHTPOJILL
TPYAOEMKOCTh B Yacax
=
<
= ° g sE| ¢ E
= ‘% 3 § &
= <
o
1 Paznen 1. O0masi u HeopraHu4vecKast 34 14 20
XUMUs
1 Tema 1.1. OcHOBHBIC IOHSATHS U 3aKOHBI 4 2 2 YerHslii onpoc,
XUMHUH TECTUPOBAHHE
1 Tema 1.2. Ilepuonuueckuii 3aKoH U 5 2 3 VYerHbll onpoc,
[lepronudeckas cucTeMa XMMUYECKUX TECTUPOBaHHE
anemenToB .. MeneneeBa u ctpoeHue
aToma
1 Tema 1.3. CtpoeHue BemecTBa 5 2 3 VYeTHbll onpoc,
TECTUPOBAHHE
1 Tema 1.4 Boga. PacTBopsl. 5 2 3 VYeTHbll onpoc,
ONeKTPOIUTHYECKAs] AUCCOIHALHS TECTUPOBAHHE
1 Tema 1.5 Knaccudukaryst HeopraHH4ecKux 5 2 3 VYeTHbll onpoc,
COCAMHEHUH U HX CBOMCTBA TECTHPOBAHHE
1 Tema 1.6 Xumuueckue peakuuu 5 2 3 VYeTHbll onpoc,
TECTHPOBAHHE
1 Tema 1.7 MeTamiel 1 HeMeTaIIbI 5 2 3 VYerHbli onpoc,
TECTUPOBAHHE
2 Pa3gen 2. Oprannyeckasi XuMusi 44 14 30
2 Tema 2.1. OcHOBHBIE TIOHATHS 10 4 6 VYerHslit onpoc,
OpPraHUYECKOI XMMHHU U TEOPHs CTPOCHUS TECTUPOBAHHE
OpPraHMYeCKUX COEUHEHUN
2 Tema 2.2 YrneBogopoas! U UX MIPUPOAHBIE 14 4 10 VYeTHbli onpoc,
HUCTOYHUKH TECTHPOBAHHE
2 Tema 2.3 Kucnopoaconepxkamue 10 3 7 YcTHBI onpoc,
OpraHUYeCKHEe COEANHEHHS TECTHPOBAHHE
2 Tema 2.4 AzoTcoaeprkarine OpraHHYecKue 10 3 7 KOHTpOJIbHas paboTa,
coennHenus. [lonmmepst i hepeHnnpoBaHHbII
3ayer
HUTOro | 78 28 50
4.3 Conep:xaHue pa3/iesioB THCHUILIMHbI
HaumeHoBaHue Copnep:xaHue pa3zjaena
pa3fiesioB M TeM
Pa3gen 1. O0mast 1 HeopraHuyeckasi XUMHSA
Tema 1.1. OcHoBHBIC 1. Ocnosénvie nonamus xumuu. BemectBo. Atom. Monekyna. Xumuueckuit
MOHATHS M 3aKOHBI anemeHT. Amtorponus. IIpocteie u cioxkHble BemecTBa. KadecTBeHHbINH U
XHUMUH KOJIMYECTBEHHBIII COCTaB BEMIECTB. XHWMHYECKHE 3HAKH U  (HOPMYIIHL

OTHOCHUTEIbHBIE aTOMHASI U MOJIEKYJIIpHas Macchl. KomndecTBo BemiecTa.

2. Ocnosnvie 3akonvt xumuu. CrexuoMmeTpusi. 3aKOH COXPAHEHHS MacChl
BEIECTB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOW CTPYKTYPBI.
3akoH ABOTaJpo U CIICACTBUS U3 HETO.

3. Pacuemmnuie 3a0auu Ha HaX0XXJCHUE OTHOCUTEIbHON MOJEKYISPHONH MaccChl,
OIIPEICIICHUE MACCOBO JIOJIM XUMUYCCKHUX JIEMCHTOB B CII0OKHOM BCILICCTBE.

Tema 1.2. 1. Ilepuoouueckuit 3axon JI.H. Menoeneesa. Otxpoitue J|.11.MenaeneeBbim
IHepuoanyeckuii 3akon | [leproangaeckoro 3akona. Ilepmommdeckuii 3akoH B QopmymupoBke . W.




u Ilepuoguyeckas
CHCTEMA XUMHYECKHX
ynemenTtoB JI.H.
MenpaesieeBa u
CTpOeHUe aToMa

Menneneesa.

2. Ilepuoduyeckas mabauya XumMuyeckux 2riemeHmoe — rpaduuecKoe
oTOOpakeHNe MePHOANYEcKOro 3akoHa. CTPYKTypa MEepHOIMYecKON TaOIUIIHL:
TeproIBI (Majble u OOJBIINE), TPYIIEI (TTIaBHAS ¥ TIOOOYHAs).

3. Cmpoenue amoma u Ilepuoouueckuii 3axon J|.U.Menoeneesa. Atom —
CIOKHAsT 9acTuIa. Sapo (MIpOTOHBI W HEHTPOHBI) W SJCKTPOHHAS 000J0YKa.
Nzoromsl. CTpoeHHME 3IIEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB MallbIX
nepro10B. OCOOCHHOCTH CTPOCHHS IEKTPOHHBIX 000I0YEK aTOMOB AJIEMEHTOB
0oJIBIINX MEPHOIOB (MEPEXOHBIX 3JeMeHTOB). [loHsTie 00 opOuTansx. s-, p- u
d-opOurtanu. DneKTpOHHbBIE KOHPHUTYPALUH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

4. Cospemennan  gopmynupoeka Ilepuoouueckozo 3axona. 3HaUYeHUE
[Teprognueckoro 3akoHa u Ileproauueckoil cUCTEMbl XMMUYECKHX JJIEMEHTOB
J.U.Menneneesa [uisi pa3BUTHsI HAYKHM M NOHMMAaHHS XMMHYECKOH KapTHHEI
MHpa.

Tema 1.3. Ctpoenne
BelleCTBA

1. Honnasa xumuueckasn céa3p. KaTHOHBI, WX 0Opa3oBaHHE W3 aTOMOB B
pesynbpTaTe Iporecca OKUCICHUS. AHHOHBI, UX OOpa3oBaHHE W3 aTOMOB B
pe3ynbpTaTe TpoIecca BOCCTaHOBICHHA. OHHAas CBA3b Kak CBS3b MEKIY
KaTUOHAMM W aHUOHAMM 32 CYET DJJIEKTPOCTATUYECKOTO TPUTSIKECHHSL.
Knaccudukaiuss MOHOB: O COCTaBY, 3HAKYy 3apsia, HAJIMYUIO THIPATHOU
obonouku. MoHHbIe KpucTauinyeckue pemeTky. CBOMCTBA BEUIECTB ¢ HOHHBIM
TUTIOM KPHUCTAJNTNYECKON PEIIEeTKHU.

2. Kosanenmnaa xumuueckasn ceéa3b. MexaHu3M 00pa30BaHUsS KOBAJCHTHOM
cBs3M  (OOMEHHBIH ©  JTOHOPHO-AKIENTOPHBIN). DIEKTPOOTPHUIIATETHHOCTD.
KoBaneHTHBIC TIONSIpHAs W HETOJIsIpHAS CBSA3U. KpaTHOCTh KOBAaJICHTHOW CBSI3U.
MonexyssipHBIe U aTOMHBIC KpPHCTAILTHYSCKUe pemeTkid. CBocTBa BEIIECTB C
MOJICKYJISIPHBIMA M @aTOMHBIMU KPUCTAIUTHICCKIMHA PEIICTKAMHU.

3. Memannuueckaa ceéa3s. MeTtalmyeckas KpPUCTAUTHUECKAs peIIeTKa W
MeTaJUTnYecKast XUMUIecKas CBs3b. Du3ndeckne CBONCTBA METALIOB.

4. Aepezammnule cocmoanusa eeuiecme u 6000pooHan cea3w. TBEpHOE, KUIKOE
n ra3o00pa3HOe COCTOSIHMA BemlecTB. llepexon BemecTBa M3 OJHOTO
arperaTHOTO COCTOSTHUA B Apyroe. BomoponHas cBs3b.

5. Yucmule éewmgecmea u cmecu. llonsitue o cmecu BemecTB. ['omoreHHsie u
rereporenHsle cmecu. CocraB cmecei: oOBeMHas W MaccoBas JOJH
KOMIIOHEHTOB CMECH, MaccoBast JOJIS IPUMECEi.

6. [lucnepcusvie cucmemet. lloustue o nucnepcHoii cucreme. JlucnepcHas daza
U nucriepcuoHHas cpena. Kiaccudukanms aucnepcHbx cucrteM. [loHstne o
KOJUTOMIHBIX CHCTEMaX.

Tema 1.4 Bona.
PacrBopsbl.
DIeKTPoJIMTHYeCKASs
AucCCOLUAS

1. Booa. Pacmeopul. Pacmeopenue. Bona kak pacrBoputesb. PactBopuMocTh
BemiecTB.  HachbllieHHbIe, HEHACHIIIEHHBIE, MEPECHIIICHHBIE  PAacTBOPHIL.
3aBUCHMOCTh PACTBOPUMOCTH Ta30B, KMAKOCTEH M TBEPJBIX BEIIECTB OT
pa3IUIHBIX (HaKTOPOB.

2. Maccoeas 00713 pacmeopenHozo geuiecmaea.

3. Onekmponumuueckas Ouccoyuayun. DIEKTPOIUTBEI U  HEIIEKTPOUTHI.
DNEeKTPONUTHYECKAas  TUCCOIHAIUS. MexaHu3Mbl  BJIEKTPOJIMTUYECKOU
JUCCOIMAalMU Al BEHIECTB C pa3IMYHbBIMM THUINAMHM XUMHUYECKOH CBA3H.
I'uapaTupoBaHHBIE U HETUAPATUPOBAHHBIE HOHBL. CTENEHb AJIEKTPOIUTHUECKON
quccoranuy. CuibHbIE W ciadble 2JIeKTpOJUThL. OCHOBHBIE ITOJIOXKEHUS
TEOPHUH DJIEKTPOIIUTHUECKOH aucconuanuy. KucaoTsl, OCHOBaHUS U CONM Kak
9JEKTPOIUTHL.

Tema 1.5
Knaccudukauus
HEOPraHUYeCKUX
COeITMHEHMH U UX
CBOMCTBa

1. Kucnomur u ux ceoiicmea. KucioTsl KaKk 3JIEKTPOIUTHI, X KIaCCU(DUKAIIUL
[0 Pa3JMYHBIM TpPU3HAKaM. XHMHUYECKHE CBOICTBAa KHCIOT B CBETE€ TEOPHUHU
3JIEKTPOJIUTUYECKON JIUCCOLMALIMH. OcobenHoctu B3aUMO/ICHCTBUA
KOHIIGHTPHUPOBAHHON CEepHON M a30THOH KucioT ¢ metamiamMu. OCHOBHBIE
CIIOCOOBI MOTYYCHHS] KUCIIOTHI.

2. Ocnosanusa u ux ceoiicmea. OCHOBaHMsS KaK DJIEKTPOJIUTHI, HX
Kaccu(UKaIys 1o pa3IMYHBIM IIPU3HAKAM. X UMUYECKHE CBOMCTBA OCHOBAHUH
B CBET€ TEOPUM  DIIEKTPOJIUTHUECKOW  jauccouuanuu.  Pasmoxenue
HEpacTBOPUMBIX B BoJe OCHOBaHMH. (OCHOBHBIE CHOCOOBI IOJYYEHHS
OCHOBaHUH.

3. Conu u ux ceoiicmea. Comv xak deKTposuThl. COlMM CpeaHue, KUCTbIe U




OCHOBHbIE. XMMHUYECKHE CBOWCTBA COJIEH B CBETE TEOPHHU DIICKTPOIUTHYECCKOH
nuccorranui. CriocoObl MOTyYeHHS COJICH.

4. I'uoponus coneil.

5. Okcuowl u ux ceoiicmea. Coneo0Opasyromue 1 HecoreoOpas3yromue OKCHIbL.
OcHoBHBIE, aM(OTepHBIE H KHCIOTHBIC OKCHABI. 3aBHCHMOCTH XapakTepa
OKCHAA OT CTENEHNM OKHCJICHHS OOpa3yolIero €ro MeTaia. XHMHYECKHe
cBolicTBa OKcUJOB. [losnyueHne OKCUI0B.

Tema 1.6 XuMHuyecKkue
peakuuu

1.  Knaccugpuxayus xumuueckux peaxkyui. Peakuuu coenuHeHus,
pasnoxenus, 3amenieHusi, oomena. Karamurnueckue peakuun. OOpaTuMbie U
HeoOpaTHUMble  peakuuu. [ OMOreHHbIE U TETEPOreHHbIE  PEaKIHu.
OK30TepMUYECKHEe W  OHAOTEPMHYECKHE peakuuu. TeroBod  addexr
XUMUYECKUX peakiuil. TepMOXUMHUECKUE YpPaBHEHUSI.

2. Okucnumenvno-eoccmanosumenvnvle peakyuu. CTETEHb OKUCICHUS.
OxuciauTens W BOCCTAHOBJIEGHHE. BoccTaHOBUTENb W OKHCIEHHE. MeTox
JJIEKTPOHHOTO ~ OamaHca Uil COCTAaBICHMS YpPaBHEHUH  OKHCIHTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH.

3. Ckopocmb xumuueckux peaxyuil. IIoHATHE O CKOPOCTH XHMHYECKHX
peakimid. 3aBHCUMOCTh CKOPOCTH XHMHMYECKHX peakIuid OT pPa3IUYHBIX
(hakTOPOB: MPUPOABI PEATUPYIONINX BEIIECTB, UX KOHIICHTPAINH, TEMIIEPATYPHI,
MOBEPXHOCTH COMPUKOCHOBEHMS U MCIIOJIB30BAHUS KaTaIN3aTOPOB.

4. ObpaTUMOCTh XUMHUYECKUX peakiuil. OOpaTumble U HEOOpATUMBIC PEAKIIUH.
XUMHUECKOE PABHOBECHE U CIIOCOOBI €ro CMEIIECHUS.

Tema 1.7 MeTanibl 1
HEMeTAJLJIbI

1. Memannsl. OCOOCHHOCTH CTPOCHHS aTOMOB H KPHCTAILIOB. Du3MUecKue
cBoiicTBa MeTaiuioB. Kiaccmpukaiyss METalioB MO PAa3IUYHBIM IPHU3HAKAM.
XUMHYECKHE CBOMCTBA METAUIOB. ODJIEKTPOXUMHUUYECKUHA P HANpPsLKEHUH
MeTaJuIoB. MeTamoTepMusl.

2. Obwgue cnocodwvt noayuenus memannoe. IloHATHE O METAJUIYprUu.
[Mupomerannyprusi, THAPOMETAJUIYPrUsi M dJeKkTpoMeTamnyprus. CruiaBbl
YEepHBIE U I[BETHHIC.

3. Hememannvi. OcoOEHHOCTH CTPOEHHS aTOMOB. HemeTamuiel — MpoCThIe
BEIIECTBA. 3aBUCUMOCTh CBOMCTB TajJlOTEHOB OT WX IIOJIOKEHUS B
nepuoanueckoi cucreme. OKHUCIUTENbHBIE W BOCCTAaHOBUTENILHBIE CBOMCTBA
HEMETAJIJIOB B 3aBHCHMOCTH oT X [TOJIOKEHUSI B pany
3JIEKTPOOTPHUIIATEITEHOCTH.

Paspen 2. Oprannyeckast

XUMHUSA

Tema 2.1. OcHOBHEBIE
MOHATHSH
OpraHUYecKoil XUMUH U
TeOpHsl CTPOEHUS
OpraHuYecKuX
coeIMHEeHUu

1. IIpeomem  opzanuueckoir xumuu. IlpuponHbie, HCKYCCTBEHHBIE U
CHHTETHYECKHE OpraHuuecKue BemecTBa. CpaBHEHHE OPraHMYECKHX BEIIECTB C
HEOPTraHMYECKUMH.

2. Banenmnocmp. XMMUYECKOE CTPOCHHE KaK MOPSAIAOK COCTHHEHHUS aTOMOB B
MOJIEKYJIBI TI0 BAJICHTHOCTH.

3. Teopusa cmpoenusn opeanuueckux coeounenuii A. M. Bymneposa.
OCHOBHBIE TTOJIOKEHHUS TEOPUN XUMHYECKOTO cTpoeHus. VizoMepust 1 M30MepHl.
Xumnaeckue GOpMyJIbl M MOJIETH MOJIEKYJI B OPraHUYeCKOW XUMHHU.

4. Knaccuguxayusn opeanuueckux eeuwjecme. Kiaccudukanus BEIIECTB IO
CTPOGHMIO YIJIEPOJHOTO CKeJleTa W HAIUYUI0 (YHKIMOHAIBHBIX TPYIIIL.
I'omonoru u romonorusi. Hauana Homenknatypsl [UPAC.

5. Knaccugpuxayusn peaxkuyuii 6 0p2aHUYecKoil xumuu. Peaxuuu
MIPUCOCTUHEHUS (THAPHUPOBAHUS, TaJOTCHUPOBAHUS, THIPOTATOTeHHUPOBAHNS,
THIpATaIN). Peakinu OTIICTIIICHUS (mermopupoBaHus,
JIETUAPOTAIOTCHUPOBAHNUS, JAETHApaTanun). Peakmum 3amemnieHus. Peaxium
HN30MEpHU3aIHH.

Tema 2.2
YrieBogopoasl H UX
MPUPOAHBIE HCTOYHHKH

1. Ankanwi. AJKaHbl: TOMOJOTMUECKMHM psii, H30MEpUs M HOMEHKJIATypa
ankaHoB. XWMHYECKHE CBOICTBa ajlKkaHOB (METaHa, »JTaHA): TOpPEHUE,
3aMeIIeHUEe, pa3jokKeHUe, AeTUIApUpoBanue. [I[puMeHeHNne alKaHOB HAa OCHOBE
CBOWCTB.

2. Ankenvt.  DTWIEH, €ro  TONydeHHe  (IeTHIpUpOBAaHWEM  OJTaHa,
JIETIONTIUMEPH3aIe  TOMUATHICHA). | OMOJIOTHYECKHH — psija,  H30Mepus,
HOMEHKJATypa aJKEeHOB. XWMHYECKHE CBOWCTBA OTWIIEHA: TOpEHHE,
KauecTBEHHBbIE peaknuu (oOecrBeunBaHWe OpOMHON BOJIBI W pacTBoOpa
MepMaHraHaTa Kaiws), THApaTanys, monnMepu3amnus. [IpuMeHenne sTuieHa Ha




OCHOBE CBOICTB.

3. uenvt u kayuyku. IloHaTHe O JMEHaX Kak YIJIEBOJOPOJAX C ABYMs
JIBOMHBIMH CBsI3siMH. CONpSKEHHBIE AUEHBI. X IMUYECKHE CBOWCTBA OyTaaneHa-
1,3 u n3ompena: obecrBeunBaHIe OPOMHOI BOABI M MTOTUMEPHU3AIHS B KAYIYKH.
HatypanbHblii 1 cUHTEeTHUECKHE KayuykH. Pe3una.

4. Ankunbl.  AuetmineH. XWMHYECKHE CBOHCTBa  alleTHJIICHA: TOpPEHHE,
obOecriBeunBaHHe OpOMHOW  BOJBI, TPHCOCIMHCHWH XJIOPOBOAOpOIa U
ruapatauus. llpuMeHeHue aleTwieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
N30MEpHsl C alIKaIMCHAMH.

5. Apenwr. benszon. XuMuYeckue CBOWcTBa O€H30i1a: TOpEHHE, pPEeaKIHn
3aMeleHus (rajJloreHupoBaHue, HuTposanue). [Ipumenenue OGeH301a Ha OCHOBE
CBONCTB.

6. Ilpupoonvie ucmounuku yeneeo00opooos. IlpupomHblii Ta3: COCTaB,
MPUMEHEHNE B KAYECTBE TOTUINBA.

7. Hegpms. CoctaB u iepepadotka Hedtr. [leperonka nHeptr. HedrenmpoaykTsr

Tema 2.3
Kucnopoacoaepxamue
OpraHuyeckKue
coeTUHEHUSA

1. Cnupmer. TlomyueHwe »>TaHONA OpOXKCHHWEM TIIOKO3Bl W THOApAaTaIuei
sTWieHa. [WapokcumibHas Tpynma Kak —(QyHKOuoHanbHas. [lonsTHe o0
MpeJeabHBIX OJHOATOMHBIX CHNUpTax. XHMHUYECKHE CBOWCTBA ATaHOJA:
B3aUMOJICHICTBUE C HAaTpHeM, O0pa30BaHHE TPOCTBIX U CIOXHBIX 3(UPOB,
OKHCIIeHHEe B anupferuia. [IpuMeHeHMe STaHONa Ha OCHOBE CBOICTB.
AJKOT0JIM3M, €ro MOCIeACTBUS Ul OPTaHU3Ma YeNoBeKa U MPeaypexaeHue.

2. I'nuyepun Kaxk npeocmagument MHO20AMOMHBIX cnupmos. KauecTBeHHas
peaxiys Ha MHOTOATOMHBIE CIIUPTHL. [IpuMeHeHne riaunepuHa.

3. @enon. dusndeckne U XUMHUYICCKHE CBoiicTBa (peHONa. B3anmHoe BimsHEE
aTOMOB B MOJICKyJe (eHOsa: B3aMMOJCHCTBHE C THIPOKCHIOM HATPHUS H
a30THOM kucinoToH. [IpuMeHeHne eHoIa Ha OCHOBE CBOMCTB.

4. Anvoezuonr. Ilomatne 00 ampaerugax. AJBICTHAHAS TpyHma — Kak
¢ynkiponanpHas.  PopManpaernz W €ro  CBOWCTBAa:  OKHCIEGHHE B
COOTBETCTBYIOIIYIO ~ KHCJIOTYy,  BOCCTAaHOBJIEHHE B  COOTBETCTBYIOIUH
crupt. [lomydeHne anbpAerugoB OKHCICHHEM COOTBETCTBYIOIIMX CIHPTOB.
[Tpumenenne Gopmaibaeruaa Ha OCHOBE €ro CBOMCTB.

5. Kapoonoswie kucnomut. Tlonstiue o kapOOHOBBIX KUcJIOTaX. KapOokcuibHas
rpynna  kak  (QyHKIMOHaNbHas. | OMOJIOTMYECKHH  psii  NpelebHbIX
OJTHOOCHOBHBIX ~KapOOHOBBIX KHCHOT. [lomydeHme KapOOHOBBIX KHCIIOT
OKHCJICHHEM aJIbJIETH/IOB. XUMHUYECKHE CBOWCTBA YKCYCHOM KHCIIOTBI: OOIIHe
CBOHCTBA C MHHEPAJIbHBIMH KHCIOTAMH M  peakius dTepupuKaiuu.
[TpuMmeHeHne YKCYCHOW KHCIIOTBI Ha OCHOBE CBOMCTB. Bplcmme >xupHbIe
KHCJIOTHI Ha TIPUMEPE MaTbMUTHHOBOW M CTEAPUHOBOM.

6. Cnoscnote pupor u ncupor. IlonydeHue CIOXKHBIX S(PUPOB peaxIuen
srepuukannu. Croxsbele 3Qupbl B HpHpoje, MX 3Ha4YeHHe. lIpuMeHeHue
CJIOXHBIX 3()UPOB HA OCHOBE CBOKCTB.

7. Kupvet kax cnooxcnvie ¢pupsr. Knaccudukamusi KuUpoB. XHUMHUYECKUE
CBOMCTBa JKMPOB: THUAPOIH3 M THAPHUPOBAHHE XHUJIKHUX KHUPOB. IIpumeHeHne
JKUPOB Ha OCHOBE CBOWCTB. MbLia.

8. YrieBoabl. YTIeBOIbl, WX KiaccupuKamms: MOHocaxapuisl (TIOKO3a,
(dbpykTO3a), AMcaxapuIsl (caxapo3a) U moJaucaxapubl (Kpaxmal U IeJUTI0103a).
9. I'noke3a — BEECTBO C JBOMCTBEHHOW (yHKIMEW — aJbAErHIOCIIHPT.
XUMHUECKHE CBOICTBAa THIOKO3bl: OKHUCJIEHHE B TIJIIOKOHOBYH KHCIOTY,
BOCCTaHOBJIGHHE B COPOWT, cIipToBOe OposkeHue. [IpuMmeHeHMe TrimtoKo3bl Ha
OCHOBE CBOICTB.

10. 3nauenue y2neeo0og B *UBOU NPUPOAE U KU3HU yenoBeka. [loHsTtue o
peaKyax MOJMKOHACHCAIMH M THAPOIN3a Ha MPHUMEpPEe B3aNMOIPEBPAIICHHUIA:
TIII0K03a O- TTOJIUCaxapu.

Tema 2.4
A3oTcoaep:kaniue
OpraHu4ecKkmne
COeIMHCHHUS.
oanmepsl

1. Amunui. Tlonstre 00 amuHaxX. AnnpaTHuecKie aMUHbI, UX KIacCH(pUKays 1
HOMEHKJIaTypa. AHWIIMH KaK OpraHn4eckoe ocHoBaHue. [loyydeHne aHUIMHA U3
HUTpoOeH3oa. [IpuMeHeHne aHMIMHA Ha OCHOBE CBOWCTB.

2. AMunoxkuciomel. AMHHOKHCIIOTHI Kak aMoTepHble TU(YHKINOHAIbHbIC
OpraHMYecKue  COCIUHEHMs.  XUMHUYECKHE  CBOWCTBA  aMHUHOKHUCIOT:
B3aUMOJICHCTBUE C IIEJIoYaMHu, KHUCIOTaMH W APYr C JApPYroM (peakius
nonukoHaeHcanuu). Ilentupnas cBsI3b W modunenTuabl.  [IpuMeHenue
AMHMHOKHCIIOT Ha OCHOBE CBOMCTB.




5. Ilnacmmaccot.

3. Beaku. IlepBuuHasi, BTOpUYHAs, TPETHUHASI CTPYKTYPbI OCJIKOB. X UMUYECKHUE
CBOHCTBA OEIIKOB:
Bronormueckne GpyHKINH OSITKOB.
4. Ilonumepel. benkn u nonucaxapuapl Kak OMOIIOINMEPEI.

[losyueHue NOAUMEPOB pEAKLMEH MOJIMMEpPU3ALUU U
MOJMKOHJCHCANNN. TepMOIUIACTUYHBIE W TEPMOPEAKTUBHBIE IIACTMACCHI.
[IpencraBurenu niaacTMmacc.

TOpeHue, JeHaTypauus,

TUIIPOIIN3,

LIBETHBIC PpCaKIUU.

6. Bonokna, ux knaccugpukayua. Ilomydenme BosokoH. OTnenbHBIC
MPE/ICTABUTEH XUMHYECKUX BOJIOKOH.
4.4 JlaGopaTopHbIe 3aHATHS
HanmenoBanue pa3aenoB u TeM TpynoeMKkocThb
(uachl)
Pa3gen 1. O0uiasi 1 HeopraHuyeckasi XUMHsA 20
Tewma 1.1. OcHOBHBIE IOHATHS U 3aKOHBI XUMUU 2
Tema 1.2. Ilepruonuueckuii 3axoH u Ilepuonndeckas cucreMa XMMUYECKUX 3JIEMEHTOB 3
J.W. MenzeneeBa 1 CTpoeHUE aToMa
Tema 1.3. Ctpoenue BeniecTBa 3
Tema 1.4 Bona. PacTBopbl. DieKTponuTHUECKas: TUCCOIUAIINS 3
Tema 1.5 Knaccudukaiysi HeOpraHMueCKHX COSIMHEHUH U UX CBOWCTBA 3
Tema 1.6 Xumuueckue peakuu 3
Tema 1.7 MeTasuiel 1 HeMeTaLIbI 3
Paznen 2. Oprannyeckasi XMMHusI 30
Tema 2.1. OCHOBHBIE TOHATHUSA OPraHUYECKON XMMHUHU U TEOPHS CTPOCHUS OPraHUYECKUX 6
COEIMHEHUN
Tema 2.2 YrneBogopos! U UX IPUPOAHBIE HCTOYHUKU 10
Tema 2.3 Kucnopojacoaepxaiiue opraHu4eCKue COeTUHEHUS 7
Tema 2.4 AzoTconepikalue opranuieckie coeinHenus. [lomumepnt 7
NTOT'O 50

5. OHEHOYHBIE CPEACTBA J1JIsA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOM ATTECTAIIMU IO UTOTAM
OCBOEHUSA IMCIMIIJIMHBI 1 YYEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

KoHTpo:b 1 o1ieHKa pe3yabTaToB OCBOCHHS Y4EOHOH AMCHUIIIIMHBI OCYIIECTBIISETCS
npernojiaBaTeseM B Ipoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHM, KOHTPOJBHBIX pPadoT,
TECTOBBIX 3aJaHUI, a TaKXe BBIMNOJIHEHHS OOYYaIOLIUMUCS WHIUBUAYAJbHBIX 3aJlaHUMH,

ITPOCKTOB, HCCJIeIOBaHUM.

PesyabTaTsl 00yueHus
(0cBOCHHBIC YMEHHS, YCBOCHHBIC 3HAHUS)

Kpurepnu onenku

@DopMbI U METOABI
KOHTPOJIS U OLleHKH
pe3yJIbTaTOB 00yUYeHHsI

-YMmenue JaBaTb OIIPCACIICHUC u
OICpUpoOBaTh CJICAYIOIIUMU XUMHWYCCKUMU
MOHATUAMMU: BCIICCTBO, XUMHUYECKHUI

JJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIbHbBIE
aTOMHasl U MOJIEKYJIIpHas Macchl, HOH,
AIJIOTPONHMS, HU30TOIBI, XMMHYECKAs CBS3b,
3IIEKTPOOTPUIIATENILHOCTS, BaJICHTHOCTB,
CTENEHb OKHCIIEHHsI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIH 00BEM Ta3000pa3HBIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO u
HEMOJIEKYJIADHOTO ~ CTPOCHHMS, PAacTBOPBI,
SIEKTPOJIUT u HERJIEKTPOJIUT,
9NEKTPOIUTHYECKAS JCCOLMaIys,
OKHCIUTEIb U BOCCTAHOBUTENb, OKUCIICHHE
M BOCCTAQHOBJICHHME, TEIUIOBOH 3 deKT

«OTJIUYHO» — TEOPETHUECKOE
COJIepIKaHHEe Kypca OCBOCHO
MOJTHOCTBIO, 0€3 TMpoOeIoB,
yMeHust c(hOPMHPOBAHBI, BCE

IpelyCMOTPEHHBIE
mporpamMmoi yueOHbIe
3aJaHus BBITTOJTHEHHI,
Ka4ecTBO UX  BBIOJHEHUS

OLIEHEHO BBICOKO.
«Xopowmo» — TEOPETHUUECKOE
COZICp)KaHUE Kypca OCBOCHO
MOJTHOCTBIO, ©0€3 TpoOeIoB,

HEKOTOpbIE yMEHHS
c(hOopMHUPOBAHEI
HEJIOCTATOYHO, BCC

KoHTposb BBIIOTHEHUS
BHEAYJUTOPHOU
CaMOCTOSATENILHOM PaboTHI,
YCTHBIH OITPOC, TECTOBBIE
3aJ[aHusl, KOHTPOJIbHAS
paboTa, KOHTPOJIbHBIE
3aJ[aHusl, IPOBEPOYHAsI
paboTta, HaOJIIOIeHNE U
OIICHKA BBINTOJIHCHUSA
MIPAKTUIECKHUX padoT.




pEeaKIu, CKOPOCTh XWMHUYECKOW peakivi,
KaTaJms, XHUMHUYECKOE paBHOBEcCHE,
YIJACPOOHBIN  CKeJeT,  (PYHKIMOHAIbHAS
rpyImna, u30MepHsi, TOMOJIOTHSI.
-OopMyIUpOBaHUE 3aKOHOB COXPAHEHUSI
MAacChI BEILIECTB U ITOCTOSHCTBA COCTaBa
BEIIICCTB.

YcraHOBKa IPUUUHHO-CJICACTBEHHON CBS3H
MEXy COJEPKAaHUEM ITHX 3aKOHOB U
HaITMCaHWEeM XUMHUYECKHX (GOpMYIT U
ypaBHEHUN. Y CTAHOBKA 3BOJIIOIIMOHHON
CYIIHOCTH MEHJIETICEBCKOM M COBPEMEHHOU
(hopmyHpOBOK MeproInIecKOTo 3aKkoHa /1.
N. Menneneera. O0bsicHeHHE (PU3UIESCKOTO
CMBICJIa CUMBOJIUKU TIEPUOANYECKOM
TaOJIUIBI XUMUYECKHUX deMeHToB JI. 1.
MemnneneeBa (HOMEPOB AJIEMEHTa, IEPUO/IA,
TPYIIIB) U YCTAaHOBKA MPUYIMHHO-
CJIEJICTBEHHOM CBSI3U MEXKY CTPOSHUEM
aTroMa U 3aKOHOMEPHOCTSIMU U3MEHCHUS
CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX HMHU
BEILIECTB B MIEPHOJIAX U IPyIIax.
XapakTepucTUKa HJIEMEHTOB MalblX U
OOJIBIIMX TEPUOJIOB IO WX IOJIOKECHUIO B
Tlepuoauueckoii cucreme J1. 1.Menneneena
-YcTaHOBKa 3aBUCUMOCTH CBOMCTB
XUMHUYECCKHUX BCUICCTB OT CTpOCHI/IH aTOMOB
00pa3yronmx UX XUMHUECKUX dJIEMEHTOB.
XapakTepucTHKa Ba)KHEUILINX TUIIOB
XUMHUYCCKUX CBﬂSeﬁ U OTHOCUTCIBHOCTHU
3TOM TUIIOJIOTHH.

OOBbsICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa U CTPOEHUSI KPUCTAIUIMUECKUX
PELIETOK.

DopMyIUPOBKA OCHOBHBIX MOJIOKEHUN
TEOPUU HJIEKTPOJUTUUECKON AUCCOLUALINU U
XapaKTepUCTUKA B CBETE 3TOM Teopuu
CBOMCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COSUHEHUN.

DopMyIUPOBKAa  OCHOBHBIX  IOJIOKEHUU
TEOpUU XUMHUYECKOTO CTPOCHUS
OpPraHUYEeCKUX COeMHEHU M 51

XapaKTepUCTHKA B CBETC OTOH TEOpUH
CBOWCTB OCHOBHBIX KJIACCOB OPTaHUYCCKUX
COeIMHEHUI

-XapaKTepHuCcTHKa COCTaBa, CTPOCHHUS,
CBOWCTB, IMOTyYCHHS U TIPUMCHEHUS
BakHeHmmx MetayuioB (A u 11 A rpym,
AIOMHHUS, XKejle3a, a B eCTECTBEHHO-
HayYHOM NPO(dUIe U HEKOTOPHIX d-
JJIEMEHTOB) U UX COETMHEHUH.
XapakTepucTHKa COCTaBa, CTPOCHUS,
CBOICTB, I1OJIy4E€HHUs] U IPUMEHEHUS
BaxkHeimux vemeramios (VIII A, VI®, V2
TPYIII, a TaKkXke a30Ta u Gocdopa, yriepoaa
U KPEMHUSI, BOJIOPOJIA) U MX COCITUHCHU.
XapaKTepHuCTHKA COCTaBa, CTPOCHHS,
CBOWCTB, MMOJTyYCHHS U TIPUMCHEHUS
Ba)KHEHIIIUX KJIACCOB YTJICBOIOPOJIOB
(ayIKaHOB, IIMKJIOAIKAHOB, AJIKEHOB,
AJIKWHOB, apEHOB) M X HanboJiee 3HAYUMBIX
B HAPOTHOXO3IHCTBEHHOM IUTAHE

MIPEIyCMOTPEHHBIC
MpOTpaMMOn
3a/laHus BBITIOJTHEHBI,
HEKOTOpbIe BHIBI  3aJaHU
BBIIOJTHEHBI C OIIHOKAMH.
«Y10BJIETBOPUTEJIBHO»  —

y4eOHbIC

TEOPETHYECKOE  COJIEpIKaHNe
Kypca OCBOEHO 4YacTHUYHO, HO
poOeTHI HE HOCSAT
CYIIECTBEHHOTO  XapakTepa,
HEOOXOAUMBIE YMEHUS
paboThl c OCBOCHHBIM
MaTepuaioM B  OCHOBHOM
c(hOpMHUPOBAHEL,
0OJIBITMHCTBO
MPEYCMOTPEHHBIX
MpOrpaMMoin 00yueHHS
y4eOHBIX 3aJJaHui
BBIMOJIHEHO, HEKOTOpBIC U3
BBIITIOJIHCHHBIX SaﬂaHI/Iﬁ

coJieprKaT OLINOKH.
«HeynoBJj1eTBOPpUTEIBHO» —

TEOPETHYECKOE  COICPIKAHHE
Kypca HE OCBOCHO,
HEOOXOOMMbIE  yMEHHSI HE
c(hOpMHUPOBaHBbI,

BBIIIOJIHCHHBIC y‘-Ie6HI)Ie

3aaHusl  COJepXKAT TpyObie
OIINOKH.




MpeCcTaBUTENCH.

AHanorn4Has XapaKTEePHUCTHKA BaXHEUIIINX
Hpe/ICTaBUTENCH JIPYTUX KJIaccoB
OpPraHMYeCKUX COCAMHEHHWI: MeTaHoja W
JTaHOJIA, CJOXHBIX 3()HPOB, XKUPOB, MBLI,
anbJeTua0B (popmanbrernmon u
areTaabIernia), KETOHOB (auerona),
KapOOHOBBIX KHUCJOT (YKCYCHOH KHCJIOTBI,
TUTS €CTEeCTBEHHO-HAYJHOTO mpouIIs
MpeICTaBUTENeH APYTruX KIIacCOB KHCIIOT),
MOHOCaxapuaoB (TJIFOKO3bI), JMCAXapHIOB
(caxapo3ssl), MonHMcaxapuaoB (Kpaxmajia u
[EIUTIONIO3B]),  AHWJIWHA,  aMHUHOKHCIIOT,
0eTKOB, MCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH, Kay4yKOB, [JIaCTMacc
-Mcnonp3oBaHue B yueOHOH U
poQeCCUOHANBHOM JESITeIPHOCTH
XUMUYECKUX TCPMUHOB U CUMBOJIUKH.
Ha3BaHme  M3y4YeHHBIX  BELIECTB IO
TPHUBHABHOM Win MEXKTyHapOIHON
HOMEHKJIAType W OTPaKCHHE COCTaBa JITUX
COCIMHEHUH C TOMOIIBI0 XHMHYECKUX
hopmy.

OTpakeHHE XHMHYCCKHX IPOIECCOB C
TIOMOIIIBI0 YPaBHEHUH XUMHYCCKIX PEaKIIi
-O0BsicHEHUE CYIIHOCTH XUMUYECKUX
nporieccoB. Knaccupukarust XUMHISCKIX
PEaKLMii 0 pa3InuHbIM MTPU3HAKAM: YUCITY
U COCTaBY MPOJIYKTOB U PEareHTOB,
TerioBoMy 3G eKTy, HarpaBieHuo, (ase,
HaJIMYMIO KaTaJu3aTopa, U3MEHEHHIO
CTETICHEH OKUCIICHUS AIIEMEHTOB,
00pa3yIoIKX BEIIeCTBA.

YcTaHOBKA MIPU3HAKOB OOIIETO U
Pa3IMIHOTO B THUIIOJIOTHAN PEaKIIHH IS
HEOPTraHMYECKOU M OPTaHNIECKOH XUMHUH.
Knaccuduimkaryst BemecTs U MPOIECCOB C
TOYKH 3PEHUS OKHCIICHUSI-BOCCTAHOBIICHUSL.
CocTtaBieHne ypaBHEHHUI peakiuii ¢
MOMOIIBIO0 METO/Ia DIIEKTPOHHOTO OajaHca.
OO6BscHeHne 3aBHCHUMOCTH CKOpPOCTH
XMMHUYECKOH  peakiuu W [OJOXKEHHS
XAMHYECKOTO PABHOBECHS OT Pa3IUIHBIX
(akTopoB

-BrImonHeHNe XUMHYECKOTO IKCIIEPIMEHTA
B TIOJTHOM COOTBETCTBHUU C MIPABUIAMU
6e3omacHocTH.

Habmronenne, Qukcanuss ©  ONHCAaHUE
PE3yJIbTaTOB POBEACHHOTO IKCIIEPUMEHTA
-IIpoBenenne CaMOCTOSATENILHOTO — IOHCKA
XUMHUYECKOU nH(pOpMaIIN c
UCIIOJIb30BAaHUEM PAa3JIMYHBIX HCTOYHHUKOB
(Hay4IHO-TIOIYJISIPHBIX W3JaHUH,
KOMITBIOTEPHBIX ~ 0a3 JIaHHBIX, PECYpCOB
WuTepHera). Hcnonb3oBanue
KOMITBFOTEPHBIX TEXHOJIOTHH it 00paboTKH
U TIepelaud XUMUYeCcKOl HH(OopMaIu U ce
MPEJCTABJICHUS B pa3IMYHbIX (hopmMax

- YcTaHOBKA 3aBUCUMOCTH MEXK]TY
KaueCTBEHHOW M KOJIMYECTBEHHON
CTOPOHAMH XUMUYECKHUX OOBEKTOB 1
TIPOIIECCOB.




PerieHne pacyeTHbIX 3a/1a4 [0 XUMUYECKUM
(hopmynaMm 1 ypaBHEHUSIM

-O0BsICHEHHE XUMUYECCKUX SIBJICHUH,
MPOUCXO/IAIIUX B IPUPOJIE, OBITY U HA
MIPOU3BOJICTBE.

Omnpejenenne BO3MOKHOCTEN MPOTEKAHHS
XMUMHUYECKHX MIPEBPAIICHUN B Pa3IHUHbIX
YCIOBUSIX.

Co0utroieHre TPaBUIT SKOJIOTHIESCKH
rPaMOTHOTO TIOBEJICHUS B OKPYKAOIIEH
cpene.

O1ieHKa BIMSHUSI XUMUUYECKOTO 3arpsi3HEHUS
OKPYXKAIOIIEH Cpe/Ibl Ha OPraHU3M YeIoBeKa
U JIPyTHe )KUBBIE OPraHU3MBbI.

CoOmnroieHue mpaBui 0€30MacHOr0
00paIleHus ¢ TOPIOYUMH U TOKCUYHBIMHU
BEIIIECTBAMH, JIAOOPATOPHBIM
obopynoBanuem. [1oaroToBKa pacTBOPOB
3aJJaHHOW KOHIIEHTPALMK B OBITY U Ha
MIPOU3BOJICTBE.

6. YYHEBHO-METOJUYECKOE U UTHO®OPMALIMOHHOE OBECIIEYEHHUE
JUCIHUIIVIMHBI «I'EOT'PA®U S »

6.1 OcHoBHas JIMTEepaTypa
1. Taopuensun O. C. Xumus qisi npodeccuid U CHEIUATbHOCTEH TEXHUYECKOTO
npoduns : yaueOnuk / O. C. I'abpuensn, 1. I'. Octpoymos. - Akanemus, 2019. - 263 c.
2. Tabpuensn O. C. EcrecTBo3Hanue. XuMus [ DNeKTPOHHBINA yueOHUK] : ydeOHUK
JUIsL CTY/IEHTOB YUYpEXJeHUN cpenHero mnpodeccruoHaibHoro obpazoBanus / O. C.
'abpuensu, W. I'. OcrtpoymoB. - Axagemus, 2020. - 240 c Pexum pgocrymna:
https://academia-library.ru/catalogue/4831/471481/

6.3 Ilepeuenr UHTEpHET-pecypcoB

1. Omnepammonnas cuctema: MicrosoftWindows 10 Professional. IToanucka nHa 3
roga. Jlorosop Ne 9-BJI/19 ot 07.02.2019. Ilocneanss AoCTymHas Bepcusi MPOTPAMMBI.
AstraLinuxCommonEdition. lorosop Nel173-I'K/19 ot 12.11.2019 1.

2. bazoseiii maker mnporpamm Microsoft Office (Word, Excel, PowerPoint).
Microsoft Office Standard 2016. Oeccpounas munensus. JloroBop Ne79-I'K/16 ot
11.05.2016. Microsoft Office Standard 2013. Bbeccpounas munensus. JloroBop
Ne0313100010014000038-0010456-01 ot 11.08.2014. MicrosoftOfficeStandard 2013.
Beccpounas smnensus. oroop Ne26 ot 19.12.2013. MicrosoftOfficeProfessionalPlus
2010. beccpounas muuensus. JJorosop Nel06-I'K ot 21.11.2011. P7-Oduc. Horosop
Nel173-TK/19 ot 12.11.2019 1.

3. HWudopmanuoHHO-CIIpaBOYHAsE CUCTeMa  (CIIPaBOYHO-TIPaBOBas ~ CHUCTEMA)
«Koncynperant mmocy. Cornmamenne Ne WKII2016/JICB 003 ot 11.01.2016 s
UCIIOJIb30BaHUS B yUeOHBIX Lesix Oeccpounoe. OOHOBIsIETCS perysipHo. JIuieHs3us Ha Bce
KOMITHIOTEPHI, HCIIOJIB3yEeMbIE B YU€OHOM IpOoIIecce.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI
VYyeOHasi ayauTopusi JUisi MPOBEIEHUS 3aHATHM BCEX BHJIOB, MPEIYCMOTPEHHBIX
o0Opa3oBaTeNbHOIl MHporpaMmoil, B TOM 4HCJI€ TPYONOBBIX M  HWHAWBHUIYaJIbHBIX
KOHCYJIbTAIIMM, TEKYIIErOo KOHTPOJS U MPOMEXKYTOUHOM arrectauuu (KaOMHET XUMUH).
Aynuropus, YKOMIUIGKTOBaHHAs CIICIUATN3UPOBAHHON MEOENbl0 M TEXHUYCCKHUMHU



cpeAcTBaMu OOy4YeHHMs, CIYKAIlMMU JJIsl TPeACTaBiIeHusl yueOHoi nHpopMau OOJIbIION
ayJUTOPUH: TIEpEHOCHOW HOYTOYK, JabopaTopHoe 000opynoBaHHe: AKBaIUCTHIATOP; Bechl
anamutrueckue BJIA; Boispknoit mikad; Jlaboparopnas mocyna — vamku Ilerpu, crakaHsl,
KOJIOBI, TMPOOUPKH, BOPOHKH, IPEIMETHbIE W IIOKPOBHBIC CTEKJId, IHUIETKH, CTYIKH,
NECTUKM, KIoBeTbl M T.1.; JlabGopatopHas xumuueckas mnocyna; JlaGoparopHoe
obopynoBanue; MydenbHas neub; [lmutka smekrpo ««Poccusin« 1-x koHd.; Tepmomerp;
[IITaTuB aIFOMUHHUEBBIN.

AymuTopus Uil CaMOCTOSTENIbHOW pabOThl ¢ BO3MOXHOCTBIO MOAKIIIOUEHUS K CETH
«uTepuer» u  o0ecmeyeHMeM  JOCTyna B DJIEKTPOHHYIHO  MH(OPMAIOHHO-
00pa30BaTeNbHYIO CPEy OpraHU3aLUH.



MHWHHUCTEPCTBO CEJILCKOI'O XO351iICTBA POCCUMCKOM ®EJEPAIIUM
OEJEPAJIBHOE 'OCYJAAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YYPEXXIEHHUE BBICIIEI'O OBPA3OBAHUSA
«AKEBCKASI TOCYJAPCTBEHHAS CEJIbCKOXO3SMCTBEHHASI AKAJIEMUST»

@DoH/ OLIEHOYHBIX CPEJACTB 10 TUCHUILIUHE
«XHMUA»

23.02.07 Texuuveckoe 00CTyKMBAHNE U PEMOHT JBUTraTeJIei,
CHCTEM M arperaTtoB aBTOMoOOMJIei

HikeBck 2019



1. EJIA 1 3AJAYHN OCBOEHUMA JUCIUITJIMHBI «XUMUWUSA»

Heas  aucuumiauubl:  GopMupoBanue y  OOydaloUIMXCS  IEIIOCTHOTO
MPEACTABJICHUS] O MUPE U POJIM XMMUU B CO3JAaHUM COBPEMEHHOW €CTECTBEHHO-HAy4YHOM
KapTUHBI ~ MHUpPA; yMEHHUSA  OOBACHATH OOBEKTBI U  MPOILECCHl  OKPYXKarouleH
JIEUCTBUTEIBHOCTH: TPUPOJHONU, COLUMUAIBHOM, KYJIbTYPHOW, TEXHHYECKOH CpEbl,
WCIIOJIB3YSI IJIs1 ’TOTO XMMHYECKUE 3HAHUS

3agaun AUCHUNJIMHBI:

° (bOpMI/IpOBaHI/IC y o6yqa}oumxc;1 YMCHHUA OLCHHUBATH 3HAYMMOCTH XHMHYCCKOI'O
S3HaHUA JJI1 KaXXJ0I'0 4YC€JIOBCKA,

. .
;

. pa3BuTHE Yy OOyYaromMXcs YMEHUH pasnudath (QakThl U OICHKH, CPaBHHUBAThH
OIICHOYHBIC BBIBOJbI, BUIECTh WX CBSI3b C KPUTEPUSMHU OLICHOK U CBSI3b KPHUTEPHUEB C
OTIPE/ICIICHHOW CHCTEMOM IICHHOCTEH, (OpMyIupoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

. npuoOpeTeHne 00y4arIIUMUCS OMbITa pa3HOOOPa3HOU AESITENbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KIFOUEBBIX HABBIKOB, HMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JUIS Pa3IHUHBIX
BU/JIOB JIEATEIbHOCTHU (HABBIKOB pEIICHUs MPOOJIeM, IPUHATHS PELICHUH, TOKCKa, aHATIu3a U
o0paboTku  uHpOpMAIMKM, KOMMYHUKATUBHBIX HAaBBIKOB, HAaBBIKOB  HM3MEPEHUH,
COTPYAHUYECTBA, 0€30MaCHOT0 OOPAIEHHS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HH).

OIEHOYHBIE CPEJACTBA JJA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU,
IMPOMEXYTOYHOM ATTECTALIUA 11(0) UTOI'AM OCBOEHMUA
JUCIHUIIJIMHBI n YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJABHOMN PABOTHI CTYJEHTOB

KoHTpo:b 1 o1ieHKa pe3yabTaToB OCBOCHHS Y4eOHOM AMCHUIIIIMHBI OCYIIECTBIISETCS
npernojiaBaTeseM B Ipoliecce MPOBEAECHUS NMPAKTUYECKUX 3aHATUH, KOHTPOJIBHBIX PadorT,
TECTOBBIX 3aJaHHI, a TakKe BBIMOJIHEHHUsS] OOYYaIOUIMMHCS WHIAWBUAYAJIbHBIX 3aJaHUM,
IIPOEKTOB, UCCIIEOBAHUM.

Pe3yabTarnl 00yueHust
(ocBOEHHBIE yMEHHs, YCBOCHHbIE 3HAHUS)

Kputepuu ouenku DopMBbI M METOABI
KOHTPOJISI M OLleHKHU

pe3yJIbTATOB 00yUeHHsI

-Ymenue aBaTh omnpeneeHne u| «OTIm4Ho» — TeopeTnueckoe | KoHTpob BRIMONHEHNUS
OTIEpUPOBATH CIEAYIONIUMH XUMHUYECKUMHU | COJIEpKAHHE Kypca OCBOCHO | BHEAYJIUTOPHOH
MTOHSATHSIMH: BEILICCTBO, XUMHUUYECKHI | TTOTHOCTBIO, 0e3 mMpoOesioB,| caMOCTOSTENIbHON paOoThI,

JJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIbHbBIE
aTOMHasi U MOJIEKYJIIpHas Macchl, HOH,
AIJIOTPONHMS, HU30TOIBI, XUMHYECKAs CBS3b,
9NEeKTPOOTPHULIATENILHOCTD, BaJICHTHOCTB,
CTENEHb OKUCIEHHS, MOJIb, MOJISIPHAS Macca,
MOJISIPHBIH 00BEM Ta3000pa3HBIX BEIIECTB,
BEILIECTBA MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO ~ CTPOCHHUS, PacCTBOPHI,
SIIEKTPOIIUT u HEDJICKTPOITUT,
AIIEKTPOIUTHYECKAS JIFCCOTIHAITHS,
OKHCIIUTEIb W BOCCTAHOBHTENb, OKHCIICHHE
U BOCCTAQHOBJICHHME, TEIUIOBOH 3 dexT
peaxkiuu, CKOpPOCTb XMMHYECKOH peakuuy,
KaTajius, XUMUYECKOE paBHOBecCHE,
YIJIEPOJMHBIA  cKesleT,  (YHKIMOHAJIbHAs
rpymmna, u30Mepusi, TOMOJIOTHUSI.
-dopMynupoBaHUe 3aKOHOB COXPaHEHUS
MacChl BEIECTB U TIOCTOSTHCTBA COCTaBa
BEILIECTB.

yMeHHs c(OpMHPOBaHBI, BCe

IpelyCMOTPEHHBIE
porpamMmoit yueOHbIe
3aaHus BBITIOJTHEHBI,
KaueCTBO WX  BBINOJHEHUS

OILIEHEHO BBICOKO.
«Xopowmo» — TEOPETHUECKOE
COJIEpKAHNE Kypca OCBOEHO
MOJTHOCTBIO, 0e3 TmpoOernos,

HEKOTOPEBIC YMEHUA
c(hOpMHUPOBAHEI
HEJIOCTaTOYHO, BCE
IpelyCMOTPEHHBIE
POrpaMMOi yueOHbIe
3a1aHus BBITIOJTHEHBI,
HEKOTOpbIE BHIBI  3aJaHUi

BBIITOJTHEHBI C OIIMOKAMHU.
«YIIOBJ'IBTBOPI/ITQJIBHO» -
TCOPETUYCCKOC COJCPIKAHUC

YCTHBIN OIIPOC, TECTOBBIC
3aJlaHus, KOHTPOJIbHAS
paboTa, KOHTPOJIEHBIC
3aJlaHus, TIPOBEPOYHAS
paboTa, HaOrOICHHE U
OLIEHKA BBLINTOIHEHUS
MIPAKTUIECKHUX padoT.




YcranoBKa MPUYMHHO-CIIEICTBEHHON CBSI3U
MEXy COLAEPKaHUEM ITUX 3aKOHOB U
HaIKCAHUEM XHUMHUYECKUX GopMys u
ypaBHEHUU. Y CTaHOBKA 3BOJIIOIIMOHHON
CYLIHOCTH MEHJEJICEBCKOM U COBPEMEHHOU
(hopMyIHPOBOK EPUOTUUCCKOT0 3akoHa /1.
. Menneneera. O0bsicHeHUE (PU3UICCKOTO
CMBICJIa CUMBOJIMKU TIEPUOANYECKOM
TaOIUIbI XUMHUYECKHUX dJieMeHToB [1. 1.
MenneneeBa (HOMEpOB dIIEMEHTa, TIEPHUOJIA,
TPYIIIEI) ¥ YCTAaHOBKA IPHYUHHO-
CJIEICTBEHHOM CBSI3U MEKY CTPOSHUEM
aTOMa U 3aKOHOMEPHOCTSIMU U3MEHEHUSI
CBOWCTB 3JIEMEHTOB M 00pa30BaHHBIX MU
BELIECTB B MEPUOJIAX U IpyIMIax.
XapakTepucTUKa JJIEMEHTOB MajblX U
6OJ'II)IIII/IX MEpruoa0oB IO UX IIOJOKECHUIO B
Ilepuoguueckoii cucreme . U.Menneneesa
-YcTaHOBKa 3aBUCUMOCTH CBOMCTB
XUMHYCCKHUX BCHICCTB OT CTPOCHUS aTOMOB
00pa3yIOMNX UX XUMHYCCKIX 3JICMEHTOB.
XapakTepucTrKa Ba)KHEHIINX TUIIOB
XUMHUYECKHUX CBS3€H U OTHOCUTEIBHOCTH
3TON THUIOJIOTHH.

OOBsACHEHNE 3aBICHMOCTH CBOWCTB BEIIECTB
OT UX COCTaBa M CTPOCHUS KPUCTAIUTHUECKUX
PELIETOK.

DopMyTUPOBKAa OCHOBHBIX MOJI0KEHUM
TEOPUH DJIEKTPOIUTHIECKON AUCCOIMAIINU U
XapaKTePUCTUKA B CBETE STOU TeOpUn
CBOWCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COSIUHEHUMN.

@®opMyIHpOBKa  OCHOBHBIX  ITOJIOXKEHHUH
TEOpHUU XHMHYECKOTO CTPOCHHS
OpPTaHUYECKUX COC/IMHEHUH u

XapaKkTepUCTHKA B CBETC OTOH TEOpUH
CBOWMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX
COeIMHEHU M

-XapaKkTepucTHuKa COCTaBa, CTPOCHUS,
CBOWCTB, MOJIYYCHUS U IPUMEHEHUS
BaxkHeHmMx MetayuioB (!A u Il A rpynm,
AIIOMUHHUS, Kele3a, a B €CTECTBEHHO-
HAYYHOM NPOdHIIe U HEKOTOPHIX d-
3JIEMEHTOB) U UX COCAMHCHUIA.
XapakTepHucTrKa coCTaBa, CTPOEHUS,
CBOICTB, MOJIy4€HUS U IPUMEHEHUS
BaxkHenmmx Hemerasuios (VIII A, VIA, VA
TpyII, a TakKe a30Ta u docdopa, yriaepoaa
1 KpeMHUsI, BOJAOPO/Ia) U UX COSTMHEHUH.
XapakTepucTUKa CoCcTaBa, CTPOCHHSI,
CBOWCTB, MMOJIYYCHUS U IPUMEHEHUS
BKHEMIIIUX KJIACCOB YTIIEBOJOPOOB
(ayIKaHOB, ITUKIIOATKAHOB, aJIKEHOB,
AJKWHOB, apEHOB) M X HanboJiee 3HAYMMBIX
B HApPOJHOXO3SIICTBEHHOM IUIaHE

IpeJCTaBUTENEH.
AHanornyHasi XapakTepUCTHUKA BAaKHEHIINX
npeacTaBuTenei JIPYTHUX KJIacCOB

OpPraHUYECKUX COCJAMHCHHW: METaHOIa W
9TaHOJIA, CJOXHBIX 3()HPOB, XKUPOB, MBLI,
aJbJICTUIOB (bopmanbaerunmon u
areTaIbJCTHIA), KETOHOB (ameToHa),

Kypca OCBOGHO YacCTHYHO, HO

poOeITbI HE HOCSIT
CYIIECTBEHHOTO  Xapakrepa,
HE0OX0/IMMBbIC YMEHUS
padoThI c OCBOCHHBIM
MarepHaioM B  OCHOBHOM
c(OpMHUPOBaHHI,
0OJIBITMHCTBO
MPEyCMOTPEHHBIX
IpoTpamMMoit o0yueHHs
Y9eOHBIX 3a1aHui
BBITIOJIHEHO, HEKOTOpbIE W3
BBITIOJTHEHHBIX 3aaHui

coJlepKaT OUTHOKH.
«HeynoBjieTBOpUTEIBHO» —

TEOPETUUECKOE  COJEpIKaHUe
Kypca HE OCBOCHO,
HEOOXO/MMMBIE yMEHHS He
c(OpMHUPOBaHHbI,

BBITIOJTHEHHBIE yueOHbIe

3aJaHusl  COJEpXKAT TIpyObIe
OIIINOKH.




KapOOHOBBIX KHCJIOT (YKCYCHOH KHUCJIOTHI,
TUTS €CTEeCTBEHHO-HAYJHOTO mpouIs
IpeJcTaBuTeNeil Apyrux KJIacCcoB KHUCIIOT),
MOHOCaxapuoB (TJIIOKO3bI), JANUCAXapHJIOB
(caxapossl), ToNMCaxapuloB (KpaxMana |
LENII0NIO3bl),  AQHWJIWHA,  AMHUHOKMCIIOT,
0eKOB, HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH, Kay4yKOB, IJIaCTMAcC
-Hcnonp3oBanue B yaeOHOH 1
podeCCHOHANBHON NS TeTPHOCTH
XUMHWYECKIX TEPMHHOB W CHMBOJIAKH.
Hasanme  W3y4eHHBIX  BEHIECTB IO
TPUBHAIIBHOU WIn MEXyHAPOIHOU
HOMEHKJIAType W OTPaXCHHWE COCTaBa JITUX
COEMHEHUN C TOMOIIBIO XHUMHYECKUX
(hopmyi.

OTpakeHHe XHUMHMYECKHX TIPOIECCOB C
[IOMOIIbI0 YPABHEHUN XUMUYECKUX PeaKUi
-O0BsicHEHUE CYIIHOCTH XUMUYECKUX
mporeccoB. Kmaccubukanus XuMHIECKHX
PeaKIuii 0 pa3IMIHBIM IPU3HAKAM: YUCITY
U COCTaBY MPOJYKTOB H PEarcHTOB,
TEIUIOBOMY 3 DEKTY, HaIlpaBICHUIO, (ase,
HAJIMYAIO KaTaJIN3aTopa, U3MCHEHUIO
CTETICHEH OKUCIICHUS AIIEMEHTOB,
00pa3yronmx BeniecTna.

YcraHOBKa MPU3HAKOB O0IIETO U
Pa3IUYHOTO B TUIOJOTUU PEaKIuil 1uis
HEOPraHUYECKOM U OPraHMYeCKON XUMUU.
Knaccugumykanys BemecTB 1 MPOIECCOB ¢
TOYKH 3PEHUS OKUCICHUSA-BOCCTAHOBIICHUS.
CocraBieHue ypaBHEHUN peakiuii ¢
MTOMOIIIBI0 METO/Ia JICKTPOHHOTO OalaHca.
OO0BscHEHUE 3aBHCUMOCTH CKOpPOCTH
XAMHYECKOH  peakIuu W TIOJOKEHUS
XAMHYECKOTO PABHOBECHS OT Pa3IUIHBIX
(hakTopoB

-BrIimonHeHne XUMHYECKOT0 IKCTIEPHMEHTA
B TIOJTHOM COOTBETCTBHH C ITPABUIAMU
6e30macHOCTH.

HaOnromenue, Qukcanuss U ONHCAHHE
Pe3yabTaTOB MPOBEACHHOTO HKCIIEPUMEHTA
-IIpoBeneHne CcaMOCTOSITEIFHOTO — ITOWCKA
XUMHYECKOI HHpOpPMALIUU c
UCTOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB
(Hay4HO-IIOIYJIIPHBIX U3JJaHUH,
KOMITBIOTEPHBIX ~0a3 JaHHBIX, PECypcoB
Hurepnera). HUcnonb3oBanue
KOMIIBIOTEPHBIX TEXHOJIOTHH Il 00paboTKH
U TIepeaun XMMHAYecKoi mH(opMaIy u ee
MIPEACTABICHUS B PA3IMIHBIX (hopmax

- YcraHOBKa 3aBUCUMOCTH MEXAY
KaueCTBEHHOM M KOJINYECTBEHHOU
CTOPOHAMH XHUMUYECKHUX O0BEKTOB 1
MPOLIECCOB.

Pemenne pacueTHbIX 33734 MO XUMHUECKUM
(hopMynaM U ypaBHECHUSIM

-O0BsicCHEeHNE XUMUYECKUX SIBIICHUH,
MPOUCXOJSIINX B IPUPOJIE, OBITY U Ha
MIPOU3BOJICTBE.

OmnpeneneHne BO3MOKHOCTEH MPOTEKaHUS
XIMHWYECKHX MPEBPAIICHUH B PA3IUIHBIX




YCIIOBUSIX.

Co0uroieHue TpaBUIl SKOJIOTHIECKH
rPaMOTHOTO TIOBECHUS B OKPYXKAIOIIEH
cpezne.

OtleHKa BIMSHUSI XUMHUUYECKOTO 3arPsI3HEHUSI
OKPY>KalolIeHd cpe/ibl Ha OPraHu3M Ye0BeKa
U JIPyTHE )KUBBIC OPraHU3MBbI.

CoburoieHne mpaBuiI 0€30MacHOro
00palleHHs C TOPIOYUMH U TOKCUYHBIMU
BeIeCTBaMH, 1a00paTOPHBIM
obopynoBanueM. [ToaroToBka pacTBOpoB
3aJJaHHON KOHIIEHTPALIUK B OBITY U Ha
MPOU3BOJICTBE.

HpI/IMepLI OLICHOYHBLIX CPEACTB:

Bapuant Ne 1 «Cmpoenue amomay

gonwmume:

1. ATomHas opOuTasb — 31O ... .

2. Bce xumuueckue 3JIeMEHTHI JEJIST Ha CIASAYIOIINE TUITBI: I)....
2)....
3. 'maBHOE KBaHTOBOE YHCIIO 0003HAYAIOT OYKBOH ... , IPUHUMAET 3HAYCHHE ... ,
XapaKTepU3yerT ... .

4.PeanbHas 251eKTpOHHAs pOpMysia UMEET BUT ... .
5. T'pynna —3t10 ... .

6. DIIEKTPOOTPUILIATEHHOCTh KOJTMYECTBEHHO XapaKTepu3yeT cBoiicTBa: 1) ..., 2)...;
yem 6ombiie OO0, TeM cuibHee BRIPaKEHBI CBOMCTBA ... .

7. B mepuonmax cieBa HampaBO pagdyC aToma ... SHEPTHsS CPOJACTBA K IJIEKTPOHY ...

030... yBenuuuBaroTCs CBOMCTBA ... .

Ykasricume Homep npagunvnozo omeema

8. DnekrpoHHas popmyna 2s%2p3 COOTBETCTBYET aTOMY:

1) B; 3) N;
2) C; 4) 0.
9. Tpu cBoGoaHBIE 3d — A.0O. UMEET aToM:
1) Cr; 3) v,
2) Sc; 4) Ti.
10. JIns kucnopoja xapakTepHa CTETIeHb OKHUCICHHUS
1) —2,0,2,4; 3) —2,0,4,6;
2) —2,—-1,0,2; 4) -2,0,1,2.

2+
11. DnekTponHas Gpopmyia voHa 3 3s23p® COOTBETCTBYET aTOMY:
1) Ca; 3) Sc;



2) K; 4) Cl.

12. Atomy Fe B BO30YKI€HHOM COCTOSIHUHM COOTBETCTBYET (hOpMYyIIa:
1) 4s13d%4pl; 3) 4s°3d%4p?;
2) 4s23d7; 4) 4s13d54p2.

13. Husimas crerneHb OKUCICHUS UL DJIEMEHTa C 3JIEKTPOHHOH (opmyroit 4s23d1%4p*
paBHa:

1) —2; 3) —-1;
2) -3; 4) —4.
Bapuant Ne 2 «Cmpoenue amomay
ononnume:
1. OpOuTanbpHOE KBAaHTOBOE YHMCIIO 0003HAa4YaeTcst OYKBOH ... , IPUHUMAET 3HAYECHHUE ....... ,
XapaKTEPU3YET .......... .
2. Metannnyeckue XuMHUUECKUE 3JIEMEHThl IMEIOT 0COOEHHOCTH: 1) ..o .
2) i .
3) e .

3. llpunuun Iaynu ynraercs Tak: ............ .
4. CBolicTBa XMMHYECKHX DJIEMEHTOB U3MEHSIOTCS IIEPUOJINYECKU TIOTOMY,

9TO vevvnenn...
5. Hepnoz[ ITO oevveeennnnn. .
6.KonnuecTBeHHON XapaKTEPUCTUKON METAINTMYECKUX CBOMCTB — SIBIISIETCSA
BEHYMHA, Ha3bIBaeMas ........... , 0003HauaeTcst OyKBOH .............
7. B VII rpynne (FJ'IaBHOI/I noarpynne A) oT acTtara K (1)Topy paauyc atoma .
DHEPrus CPOACTBA K IEKTPOHY ........ ,000 ....... , HEeMeTaJUIM4YeCKHEe CBOMCTBA

Ykaxcume nomep npasunvnozo omeema
8. DnexktponHast popmyia 3s23p? COOTBETCTBYET aTOMY:

1) Al 3) P;
2) Si; 4) S.
9. Yetsipe cBoOOIHBIE 3d — A.0. UMEET aTOM:
1) v; 3) Ti;

2) Sc; 4) Cr.

10. [Inst xpoma XapakTepHa CTEEHb OKUCIICHUS:
1) 0,2,3,6; 3) 0,1,2,4;

2) 0,3,4,5; 4) 0,2,3,5.

2_
11. DnekrpoHHast popmyna noHa I 3s23p® COOTBETCTBYET aTOMY:

1) S; 3) K;

2) Cl; 4) Ca.

2. AToMy V B BO30YXXJEHHOM COCTOSTHUU COOTBETCTBYET (popMyra:
1) 4s'3d34pl; 3) 4s°3d5;

2) 4s'3d*;4) 4s?3d%4pt.

13. Husimas crerneHs OKUCIEHUS IS SJIEMEHTA C DIIEKTPOHHOM (hopMoii 4s23d1%4p® pasHa:
1) -3; 3) —4;
2) —1; 4) -2.



[TpumepHbie TeMbI pedepaToB (TOKIAI0B), HHIUBUAYAIbHBIX IPOESKTOB

. buorexHoorus u renHas nHxxeHepus — texnosornu XXI Beka.

. HanotexHosorust Kak IpHOPUTETHOE HAIIPABJIICHUE Pa3BUTUS HAYKU M IPOM3BOACTBA
B Poccuiickoit @enepanuu.

. CoBpeMeHHbIE METOIbl 00€33apayKUBAHHS BOJIBI.

. A10TpOnNs METAIIOB.

. Kuznb u pestenbHocts J.M.Menpeneena.

. «Ilepuoanyeckomy 3akoHy Oyayliee He IPO3UT pa3pyLIEHUEM. ..» * Cunres
114-ro snemenTa — TpuyM( pOCCHICKIX (PU3UKOB-AIEPIIMKOB.

. H3oTonsl Bogopoaa.

. Hcnonp30BaHne paliOaKTUBHBIX U30TOIIOB B TEXHUYECKUX LEIIAX.

. PeHTreHoBCKOE U3IIy4EHHE U €r0 UCIIOJIb30BaHUE B TEXHUKE U MEIULIUHE.

. [Ima3zma — 4eTBepTOe COCTOSHUE BEILIECTBA.

. AmopdHbIe BemecTBa B IpUPOe, TEXHUKE, OBITY.

. OxpaHa OKpyXarled cpeibl OT XMMHMYECKOIro 3arps3HeHus. KoianuecTBeHHBIE
XapaKTEPUCTHKU 3arps3HEHUs OKPYXKAIOUIEH CPeIbl.

. [IpumeHeHnue TBepA0ro 1 razoodpasHoro okcuna yriaepoaa (IV).

. 3amuTa 030HOBOT'O 9KpaHa OT XUMUYECKOT'O 3arpsi3HEHNU.

. I'pybomucriepcHble  cHCTEMBI, UX KJIACCH(HUKAIMSI ¢  HCIOJIb30BaHHE B
npodecCHOHATBLHOM 1A TEIbHOCTH.

. Kocmernueckue renu.

. [IpuMeHeHne cyCnieH3Hil U OMYJIbCUN B CTPOUTEIILCTBE.

. MuHepaisbl U TOpHbIE OPO/Ibl KAK OCHOBA JIUTOC(EPHI.

. PactBopsl Bokpyr Hac. Tumsl pacTBOpPOB.

. Bopa xak peareHT u cpena Juisi XUMHYECKOT0 MpoLecca.

. Kuznub u gesrenbHocth C.AppeHuyca.

. Bknaxg OTE4EeCTBEHHBIX YYEHBIX B  PAa3sBUTHE TEOPUHU  DIIEKTPOIUTHYECKOMN
JUCCOLMALINN.

. VYcerpaHeHue KECTKOCTH BOJIBI HAa IPOMBIIUIEHHBIX MPEIITPUATUSX.

. CepHast KUCIIOTa — «XJIe0 XMMHUYECKON MPOMBIIIIIEHHOCTH.

. Vcnonb30BaHne MUHEPATIbHBIX KUCIOT HA MPEANPHUITUAX Pa3IUYHOI0 MpoduIs.

. OKcuIBl U CONU KaK CTPOUTENIbHBIE MaTEPHAIIBI.

. Hcropus rurmca.

. IToBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

. MHoronukuii kKapOOHAT KalbIHs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.

. Peakuuu ropeHust Ha Mpou3BOJICTBE U B OBITY.

. BupryansHoe MOAENMPOBAHUE XUMUUYECKHUX ITPOLIECCOB.

. DNEKTPOIN3 PACTBOPOB NIEKTPOJIUTOB.

. DIIEKTPOJIN3 PACIIABOB JIEKTPOJIUTOB.

. [IpakTHyeckoe NpPUMEHEHHE OHIIEKTPONIM3a: papUHUPOBAHUE, TallbBAHOILIACTHKA,
raJabBaHOCTETHS.

. Hcropus nosydeHHst M MPOU3BOICTBA ATFOMUHUSI.

. DNEeKTPOIUTUYECKOE MOTyuYeHNe U pahuHUPOBAHHUE MEJTH.

. Kuznp n gesarenpHoCcTh [ J{9BH.

. Ponp meTainoB B MCTOpUM 4YETOBEYECKOM LUBMIM3ALMH. VCTOpHS OTE4eCTBEHHOMN
yepHOU MeTaurypru. COBpeEMEHHOE METAJTYPTUUECKOE TPOU3BOJICTBO.

. Hcropust OTeUeCTBEHHOM LBETHOM MeTaulypruu. Poiab MeTauioB M CIIaBOB B
Hay4HOTEXHUYECKOM IIpOorpecce.

. Koppo3ust MeTamioB u criocoObl 3aLIUTHI OT KOPPO3HH.

. WNueptHble uin 6;1aropogHbIe Tashl.



J Posknaromue coinu — rajioreHsl.

J Hctopus mBeACKONW CIIUYKH.

. Hcropust BOSBHUKHOBEHUS U PA3BUTHSI OPTAHUYECKON XUMUH.

. Kuznb u gesrensHocts A.M.byTieposa.

. Butanmsm u ero kpax.

. Ponbp oTedecTBEHHBIX YYEHBIX B CTAHOBJICHUU M PA3BUTHU MUPOBOM OpraHUYECKOM
XHMUH.

. CoBpeMeHHBIE TTPEICTABICHHUS O TEOPUH XUMUUYECKOTO CTPOCHHS.

. DKOJIOTHYECKHUE aCTIEKThI UCIIOJIb30BAHUS YTIIEBOAOPOTHOTO CHIPHSI.

. DKOHOMMYECKHE ACTEKThl MEXIYHAPOJHOTO0 COTPYAHUYECTBA IO HMCIOJIb30BAHUIO
YTJIEBOJIOPOIHOTO CHIPHSI.

. Hcropust OTKpHITHS U pa3pabOTKH Ta30BbIX M HEMTSIHBIX MECTOPOXKICHUN B
Poccuiickoit deneparumu.

. XUMHUs yTI€BOJOPOIHOTO ChIPbs U MOS OyayIasi mpodeccus.

. VYTI1eB01I0pOIHOE TOILIUBO, €T0 BU/IbI U Ha3HAUCHUE.

. CuHTEeTHYECKUE KayqyKH: UCTOPHS, MHOTOOOpa3ue U MepCrieKTUBHI.

. Pe3unoTexHnUYECKOE MPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM MPOrpecce.

. CBapouHoe MPOU3BOJICTBO U POJIIb XUMHUHU YTIIEBOJOPOIOB B HEM.

. HedTs m ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXKIYHAPOHOTO
COTPYJIHUYECTBA.

Bomnpocsl k 3a4eTy n0 JMCHUILINHE «XHMUD)

1. Tlepuomuueckuii 3aKOH W MIEPUOIUYECKASI CHCTEMa XUMHUECKHX demeHToB /1. .
MeHpeneeBa Ha OCHOBE MPEACTaBICHUN O CTPOCHHH aTOMOB. 3HAUYCHHE
MEePUOIUYECKOT0 3aKOHA JJI Pa3BUTHUS HAYKH.

2. IlpenenbHble yraeBoAOPOAbI, 00IIas (hopMysia TOMOJIOTOB JAHHOTO PsJIa.
XuMH4uecKre CBOMCTBA METaHa.

3. CrpoeHue aToMOB XMMHYECKHX DJIEMEHTOB M 3aKOHOMEPHOCTH B WM3MEHEHUHU HX

CBOWCTB Ha IPUMEpE: a) SJIEMEHTOB OJJHOTO MEPH0/1a; 0) 3JIEMEHTOB OAHOM TIaBHOMN
MOATPYIIIIBIL.

4. HemnpenenbHble yIIeBOAOPOAbI psla STHIIEHa, oOmas (opMmyra M XUMHUYECKOE
CTPOEHHE T'OMOJIOrOB JaHHOTO psiaa. CBOWCTBA U MPUMEHEHUE 3TUJICHA.

5. Buabl XMMHMYECKOW CBSI3M B HEOPraHUYECKUX M OPraHUYECKUX COCIUHEHHUSX:
MOHHAsl, METaJUIMYecKas, BOJIOPOJAHAs, KOBAJEHTHas (MOJsSIpHAs M HEMOJIspHast);
IIPOCTHIE U KPATHBIE CBSI3H.

6. lluxnonapaduHbl, X CTpOEHHE, CBONCTBA, HAXOXKJIEHUE B MPHUPOJIE, MPAKTUUECKOE
IIPUMEHEHUE.

7. Knaccuukanus XMMHUUECKUX PEaKIUi B HEOPraHWYECKON M OPraHUYeCKON XUMHUH.

8. JlueHOBbIE YIVIEBOAOPOJbI, UX XHMUYECKOE CTPOEHHUE, CBOWCTBA, MOJYYEHHE MU
[IpaKTU4YeCKOoe 3HaueHue. HaTypalbHbIN U CHHTETUYECKUE KayUyKH.

9. OO6patumocTh peakiuil. XUMHUYECKOE DPABHOBECHE M CIOCOOBI €ro CMEIICHUS:
M3MEHEHUE KOHIEHTPAIMU PEArnpyoIINX BEIIECTB, TEMIIEPATyphl, 1aBICHHUS.

10. AttletuneH — MpeACTAaBUTENb YIJIEBOJOPOJIOB C TPOWHOW CBS3BIO B MOJIEKYIIE.
XHWMHUYECKUE CBOMCTBA, OJIY4YEHUE U IPUMEHEHHUE AlleTHIICHA.

11. CkopoCcTp XMMHYECKMX peaKkIUi. 3aBUCHUMOCTh CKOPOCTH OT IPUPOJBI,
KOHIICHTpALUU BEILECTB, IUIOLIAAN IIOBEPXHOCTU COIPUKOCHOBEHUS pearupyromux
BEILECTB, TEMIIEPATYPBbl, KaTaIU3aTopa.
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29.
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31.

32.

Apomaruyeckue yriaeBoaopoasl. benzon, cTpykTypHas Qopmyna, cBolcTBa U
nonydenue. [Ipumenenue 6eH301a U €10 TOMOJIOTOB.

OCHOBHBIE ITOJIOKCHUS TCOpHUU XUMHUYCCKOI'0 CTPOCHUA OPraHNUYCCKUX BCUICCTB A.
M. bytneposa.

Peakiun noHHOro ooMeHa. Y ciioBHsl HX HEOOPATUMOCTH.

. I30Mepust OpraHn4ecKux COCINHEHUN U €€ BUBIL.
16.

Knaccudukanust HEOpraHM4IeCKuX COeIMHEHUH.

. HeMeTaJ'IJ'IBI, UX IT0JIOKCHUC B HepI/IO,I[H‘ICCKOfI CHUCTEMC XUMHNYCCKHUX DJICMCHTOB I[

N. MenneneeBa, crpoeHre ux arToMoB. OKHUCIUTEIHHO-BOCCTAHOBUTEIILHbBIC
CBOICTBa HEMETAJJIOB HA IPUMEPE AIEMEHTOB MOATPYIIIIBI KUCIOPOAA.

[IpenenpHBIE OJHOATOMHBIC CIHPTHI, MX CTPOCHHE, (PU3NYCCKUE U XUMUYCCKUE
cBoricTBa. [lonmyyenne u npuMeHeHne TUII0BOTO CIIUPTA.

Mertanibl, UX OJIOKEHUE B IEPUOANUECKON CUCTEME XUMUYECKUX 31emeHToB 1. U.
MenpaeneeBa, CTpOEHME KX AaTOMOB, METAJUIMYECKas XHMMHYECKass CBS3b
MeTaJlJIM4ecKasi KpucTauindyeckas pemérka ¥ (PU3NYecKue CBOWCTBA METAIlJIOB.
OO01re XMMUYECKHEe CBOMCTBA METAILIIOB.

[IpuponHble UCTOYHUKK  YIJICBOJIOPOAOB: HE(PTh, MNPUPOAHBIA Ta3 U HUX
IIPAKTUYECKOE UCIOIb30BaAHUE.

AJoTponus HEOPraHMYECKUX BELIECTB HA IPUMEPE YIIIepoJia U KUCIOpOoa.

®DeHoJ1, ero XMMUYECKOe CTPOEHHE, CBOMCTBA, IIOJy4YE€HUE U IPUMEHEHHE.
Hucnepcusie cuctembl. Knaccudukanus AucnepcHbIX cucteM. ['pyboaucnepcHbie
CUCTEMBI: SMYJIbCUU U CyCTIeH3UH. TOHKOAMCIIEPCHBIE CUCTEMBI: KOJIOUIHBIE (30JI1
U TeIM) U UCTUHHBIC. 3HAUYEeHUE UCIIEPCHBIX CUCTEM B KUBOUM U HEKUBOU MPUPOJIE
Y TIPaKTUYECKON KU3HU YEJIOBEKa.

Anpaeruipl, UX XHMHUYECKOE CTpoeHue M cBoicTBa. llomydenue, mpumeHeHue
MYpPaBbUHOTO M YKCYCHOT'O aJIbJIETH/I0B.

Kucnorsl, ux knaccudukamuss M CBOHCTBA Ha OCHOBE IIpPEACTaBICHUN 00
AIIEKTPOJINTUYECKON JUCCOLUAIINH.

['moko3a — mpencTaBuTeNIb MOHOCAXapU0B, XUMHUUECKOE CTPOCHUE, (PU3NUYECKUE U
XMMUYECKHE CBOWMCTBA, IPUMEHEHHE.

Conu, uX COCTaB W Ha3BaHUE, B3aUMOJCHCTBHE C METaUIAMH, KHUCIOTAMH,
mieja04YaMu, JApyr C JpPYyroM C Y4eTOM OCOOECHHOCTEH peakuuil OKHCIEeHUs-
BOCCTAHOBJICHHSI © HIOHHOTO OOMEHa.

Kpaxman. Haxoxxaenue B nmpupoze, mpakTH4Yeckoe 3HaueHHe, THIPOIN3 Kpaxmasia.
XuMu4eckasi ¥ 3JeKTPOXUMHUECKas KOPpO3us METAJUIOB. YCIIOBUS, MPU KOTOPBIX
MPOUCXOIUT KOPpo3us. Mepbl 3alIUThl METAJJIOB U CIIABOB OT KOPPO3UH.
AMHWHOKHUCIIOTHI, UX CTPOCHUE U XMMUYECKHE CBOWCTBA: B3aMMOJICUCTBHUE C COJISTHON
KHCIIOTOM, IIeo4amMu, APYr ¢ Apyrom. buonoruueckas pojib aMUHOKHUCIOT U HX
MIPUMEHEHUE.

Teopust 3AEKTpOIUTHYECKOM  auccounanud. OCHOBHbIE  TIOJIOKEHHUS  TEOPUHU
ANEKTPOIUTUYECKON aucconanui. CTEneHb 3JIEKTPOIUTHYECKON AMCCOUMALNU U
dakTopsl ee 3aBUCUMOCTU. CUIIBHBIE M CPETHUE ANEKTPONIUTHI. J(ucconuanys BOIbI.
Bonopoansliii mokaszares.

[IpenenbHbIE OTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI, UX CTPOEHHE M CBOWMCTBA Ha
MIPUMEPE YKCYCHOUN KHUCIIOTHI.
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I'maponus conent, €ro TUIBL.

XKupbl Kak cioxxHble 3(QUpBI TIHIEPUHA U KapOOHOBBIX KHUCIOT, UX COCTaB M
cpoiicrBa. JKupsel B npupoje. Ilonstue o CMC. 3amura npupoasl OT 3arpsi3HEHUs
CMC.

. OKHCIUTEIBEHO- BOCCTAHOBUTEILHBIC IIPONHECChl, UX 3HAUYCHUC.
36.

['muuepuH — MHOTOAaTOMHBINA CHHMPT; COCTaB MOJIEKYJ, (PU3MYECKHE U XUMHYECKHE
CBOMCTBA, IPUMEHEHUE.

OcHoBaHMsl, UX KiIacCU(pUKalMsi M CBOICTBA Ha OCHOBE IMPEACTaBICHUI 00
IIEKTPOJINTUYECKON JUCCOLUALNH.

AHUIMH — IPEICTaBUTENb AMUHOB; XUMUYECKOE CTPOEHHUE U CBOICTBA; MOJIyYEHHE
U IIPAaKTUYECKOE IIPUMEHEHHUE.

Onementsl [A-rpynnsl. 1llenounsie meramibl. OO0mmas XxapakTepUCTHKA LIEIOYHbBIX
metaisioB. [lonyyenue, puznyeckue 1 XUMUYECKHE CBOMCTBA MIETOYHBIX METAIIJIOB.
[IpupoaHble cOeqMHEHNs HATPUS U KaJlus, UX 3HaYCHUE.

B3auMocBA3p Mex 1y BAXKHEUIIMMH KJIACCAMH OPTAHUYECKUX COECUHEHUM.
Onementsl [IA-rpynmel. OOmiasi XapakTepUCTHKA MIEJIOYHO3EMEIbHBIX METANIOB U
marausi. Kampiwiid, ero mosydeHwe, QU3MYECKHE M XHUMHYECKHE CBOWCTBA.
Baxwueiimme coenvHEHUs KajblMs, MX 3HA4YCHHE W nOpuMeHeHwe. Kampuuil B
IPUPOJIE, €r0 OMOJIOTHYECKAs POIb.

benku kak Ouononumepsl. CBolicTBa U OHOIOTHYECKUe (DYHKITUN OCITKOB.

OO0mmas xapakTepucTUKa 31eMeHTOB [V rpynmbl, INIaBHON MOATPYHNbL YTIEpod U
KPEMHHI Kak MpocThie BeuecTBa. COeIUHEHHs yriiepoaa U KpeMHUs, UX 3HAaUCHUE
JUTSL 4EeTIOBEKA.

B3auMHOe BiMsHUME aTOMOB B MOJIEKYyJaX OpPraHWYECKHX BELIECTB Ha IpUMEpE
sTaHoja U (heHona.

AmoMuHui. XapakTepucTuka  aIlOMHHUSI Ha  OCHOBaHMM  IIOJIOKEHUS B
[Iepnonnueckoit cucreme snemeHtoB Jl. WM. MeHneneeBa u CTpoeHHUsl aroMma.
[Tonyuenue, ¢uznueckue W XUMHUYECKHE CBOWCTBA alOMUHUSA. BaxHewime
COCIMHEHUS AaJllOMUHHUSA, HMX CBOMCTBA, 3HaueHHEe U mpumeHeHue. [IpuponHbie
COEIMHEHUS ATFOMUHUA.

[TonyueHue cUPTOB W3 HEMPEIENbHBIX YIIEBOIOPOAOB. [IpOMBIIIIEHHBIH CrIOCOO
MOJIy4eHHUSI METaHOJIA.

OO6mas xapakTepucTuka 3neMeHToB VI rpynmsl, rmaBHOW moarpymnmel. Kucnopoa u
cepa Kak mpocTele BemiecTBa. Aumorponus. Haunbonee BaxkHbIE COEAMHEHUS
KHCJIOPOJIa ¥ CEpBl, X 3HAUEHUE JIJIS YeIOBeKa.

OO6miass XapakTepUCTUKAa BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: COCTaB, CTPOEHUE,
peaxiuy, Jiexaliue B OCHOBE UX MOJTyYeHUSI.

O61u1me crocoObl moyyeHust MeTayuoB. [IpakTHueckoe 3HaYeHne IEKTPOIIN3a.
Lenntonosza, cocraB MOJeKyn, GpU3NUYEeCKUe U XUMHUYecKue cBoiictBa. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (Ha MPUMepe alleTaTHOTO BOJIOKHA).

OO01mmas xapakTeprCcTUKa IEMEHTOB V TPYIIIbI, TIABHON MOATPYIIEI HA OCHOBAHHUH
UX MOJOKeHUs B nepuoandeckor cucrteme .M. MennaeneeBa u CTpoeHUsS aTOMOB.
A30T 1 docdop Kak MpOCThIe BElIEeCTBA. AJUIOTPONHBIE BUAoU3MeHeHus (ocdopa,
WX CTpOCHHME W cBoMcTBa. Hambosnee BakHble coeaumHeHUs a3oTta U (ocdopa, ux
npuMeHeHue. buonornyeckas posb azora u pocdopa.
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I'ennas uwmxeHepuss W OMOTeXHOJOTHS. TpaHCreHHble (OPMBI pPACTCHHHA U
KUBOTHBIX.

OO6mas xapakrepuctuka d —eMeHTOB. Meb, MHK, KaK MPOCTBhIC BEIIECTBA, WX
¢usnueckue u xumuueckue coiictea. CoenuHenus d — 3JIEMEHTOB, UX 3HAYCHHUE U
IIPUMEHEHUE.

[IpupoaHbIi 1 CHHTETUYECKUN KaydyK, UX MOJIy4YEHHUE, CBOMCTBA U MPUMEHECHHUE.
Kenezo — npeacraButens MeTauIOB NOOOUHBIX OArpymn. OcoOEHHOCTU CTPOSHUS
ero aromMa, pU3MYecKue U XMMHUECKHUE CBOMCTBa >kene3a. [Ipupoanbie coeauHeHUs
kenesa. [Ipumenenue xenesa u €ro CruiaBos.

®epmentsl. [Tonstue o pepMeHTax Kak 0 OMOJOrMUYECKUX KaTaiu3aTropax OelKoBOi
npupoasl. Knaccudukanuss ¢epmentoB. OCOOEHHOCTH CTPOEHUS U CBOMCTB
(GepMeHTOB:  CeNEeKTUBHOCTh U 3()(HEKTUBHOCTh. 3aBUCHUMOCTh aKTHBHOCTH
dbepmenToB oT Temmnepatrypel U pH cpenbl. 3HaueHue pepMeHTOB B OMONIOTUU H
MIPUMEHEHUE B IPOMBILIJIEHHOCTH.

["anmorensl. O0mas XxapakTepUCTUKA TaJOT€HOB HA OCHOBAHMM HUX TIOJIOKEHUS B
[lepuonuueckoii cucreme sneMmeHtoB J[. WM. MeHnaeneeBa W CTpOEHHS aTOMOB.
Baxwuelimme coelMHEHUs TallOr€HOB, WX CBOWCTBA, 3HAYEHUE W NPHUMEHEHHE.
["anorens! B npupone. bruonornyeckast posib rajJoreHoB.

Buramunsl. [Tonsitue o Butammaax. Mx kmaccudukanmst u obo3nadenue. Hopma
noTpedyieHus: BUTaMUHOB. BosiopacTBopuMble (Ha npumepe BUTaMUHOB C, rpymnibl
B u P) u xupopactBopumsbie (Ha npumepe ButamuHOB A, D u E). ABUTaMHUHO3BI,
TUIEPBUTAMUHO3BI M THIIOBUTAMUHO3BI, UX MPO(UIAKTHKA.

AMboTepHble OpraHMYecKMe W HEOpPraHWYecKue CoeaUHEeHUs. AMQOTEpHbIe
OCHOBaHMS B CBETE MPOTOJUTHYECKOH Teopuu. AMGOTEPHOCTb OKCHIOB U
TUAPOKCUOB MIEPEXOIHBIX METAIIJIOB: B3aUMOJICHCTBUE C KUCIOTAaMH U LIEI0YaMU

I'opmonsl [loHATHe © TrOpMOHaxX Kak OHOJOTMYECKM AaKTHUBHBIX BEIECTBAX.
Knaccudukanus TOPMOHOB: CTEpOUIbI, IIPOU3BOIHBIE AMUHOKHCIIOT,
HOJIUIENTHIHBIE U OenKoBble TOpMOHBL. OTHeNbHBIE MPEACTABUTENIN: ICTPAaNOI,
TECTOCTEPOH, UHCYJIMH, aJpPEHAIHH.
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