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1. EJIN 1 3AJAYHU OCBOEHUA JUCIIUITJIMHBI « XUMUS»

Heap nucuumIuHbl: GOPMUPOBAHKE Y 00YIAFOIIUXCS IEIOCTHOTO TPECTABICHUS
0 MHUPE U POJU XMMHH B CO3/IaHMH COBPEMEHHOM E€CTECTBEHHO-HAY4YHOW KAPTHUHBI MUDA;
yMEHHSI OOBSICHATh OOBEKTHI M IMPOLIECCHl OKPY>KAIOLIEH eHCTBUTEIBHOCTH: MPUPOTHOM,
COLIMATILHOM, KYJIbTYPHOM, TEXHUYECKOM Cpeibl, — HUCIHONB3YS IJI1 3TOr0 XHMHUYECKUE
3HAHUS

3aaun AUCHUNJIMHBI:
. dbopMupoBaHue y OOYyYarOIMIMXCS yMEHHS OICHMBATh 3HAUYMMOCTh XUMHYECKOIO
3HAHMS ISl KaKJI0T0 YEJIOBEKa;
. pa3BuTHE Yy OOydYaromuxcs yYMEHUH pasznudarth (GakThl U OICHKH, CpPaBHUBAThH
OLICHOYHbIC BBIBOJbI, BUAECTh WX CBSI3b C KPUTEPUSMHU OIICHOK U CBSI3b KPUTEPHUEB C
OTpEeIeNIEHHON CHCTEMOM IIeHHOCTEH, (opMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;
. npruoOpeTeHne 00y4arIIUMUCS OMbITa Pa3HOOOPa3HOM AESITENbHOCTH, MMO3HAHUS U
CaMOIIO3HAHUS; KIIFOYEBBIX HABBIKOB, HMEIOUINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IUUYHbBIX
BUJIOB JICATEILHOCTH (HABBIKOB PEIICHUS TPOOJIEM, MPUHSITHS PEIICHUM, TOMCKA, aHAJIu3a 1
o0paboTku  uHpOpMAIMKM, KOMMYHUKATUBHBIX  HAaBBIKOB, HAaBBIKOB  HM3MEPEHUHU,
COTPYAHUYECTBA, 0€30MacCHOT0 OOPAICHHS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HH).

2. HEPEYEHb IIVIAHUPYEMBIX PE3YJIbBTATOB IIO AUCHUIIJIMHE,
COOTHECEHHBIX C IIVIAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM TIPOT'PAMMBI

2.1. IlepeyeHb 00IIMX KOMIIETEHIUI

Kox HanMveHnoBaHHe 00IIUX KOMITETEHIINH

OK 0l. NPUMEHHUTEIBHO K PA3IMYHBIM KOHTEKCTaM.

BbeiOupate  crocoObl  pemieHus  3agad  OpodEecCHOHATBHOM  JIEATENbHOCTH,

Hcronbs30BaTh COBPCMCHHBIC CPCACTBA TIIOHMCKA, aHajiu3da W HUHTCPHPCTAIUU

uHpopmanui ¥ UHGOPMAIIMOHHBIE TEXHOJOTUU JUISI  BBINOJHEHHS  3ajad
OK 02. MpoeCCHOHAIBHON JESTEIHHOCTH.
OK 04. (P hEeKTUBHO B3aUMO/JIEHCTBOBATh U PA00TATh B KOJIJIEKTUBE M KOMaH/IE.

OK 07 IEHICTBOBATH B UPE3BbIYANHBIX CUTYaLUs.

CozeiicTBOBaTh COXpPaHEHUIO OKPYXKAIOLIEH cpesibl, pecypcocOepekeHNI0, TPUMEHSTh
3HaHUS 00 N3MEHEHHUH KJIUMaTa, IPUHIHUIIBI OepeKIMBOr0 MPOU3BOICTBA, 3 (HEKTUBHO

OcBoeHue coaepx aHusl ydeOHOW NUCHUIUIMHBI «XHUMHs», 00€CleUrBaeT JOCTH)KEHUE

CTYJEHTAMH CJIENYIOUINX PE3YIbTaTOB:

JUYHOCIMHBIX:
- YYBCTBO TOpPJOCTH W YBaKEHHUS K HCTOPUU M JIOCTHIKEHUSM OTEUYECTBEHHOU
XUMHUYECKON HAayK{; XHUMHMUYECKH T'paMOTHOE IOBEJeHHE B MpodeccHoHaNbHOM
NeITeNbHOCTH W B OBITY Npu OOpalleHMH ¢ XUMHUYECKHMMH BEIIeCTBaMH,
MaTepHajlaMH U IpoleccaMy;
- TOTOBHOCTh K TPOJODKEHHIO 00pa3oBaHUs W TOBBIIICHUS KBATU(pHUKAIMHU B
n30paHHON NMPOQecCHOHAIBHON NEeATENBHOCTH U OOBEKTHUBHOE OCO3HAHHE POJIH
XUMHYECKUX KOMIIETEHLIUN B 3TOM;
- YMEHHE WHCIOJb30BaTh JIOCTH)KEHUS COBPEMEHHOM XHUMHYECKOW HayKu U
XUMHAYECKUX TEXHOJOTMH Ui TOBBIIIEHUS COOCTBEHHOTO HHTEIEKTYaIbHOTO
pa3BUTHS B BEIOpPAHHOMN Mpo(eccroHaIbHOM 1eATeNbHOCTH;




MemanpeomMemHuuix:
- UCIOJIB30BAHUE PA3JINYHBIX BUJOB MO3HABATEIBHON JEATEIBHOCTH U OCHOBHBIX
MHTEJUICKTYaJIbHBIX Olepanuil (IIOCTAaHOBKU 3ajauu, (HOpMYIHpPOBAHUS THUIIOTES,
aHalu3a ¥ CHHTE3a, CpaBHEHHS, OOOOIIeHMs, CHCTEMaTH3allud, BBISBICHUS
MIPUYMHHO-CJIC/ICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, ()OPMYIMPOBAHUS BHIBOIOB)
JUISl PELIEHUs] TOCTABJICHHOW 3aJa4yM, IPUMEHEHUE OCHOBHBIX METOOB IO3HAHUS
(HaOnrofeHMs, HAy4YHOTO OHKCIEPUMEHTAa) JUIsl W3Y4YEHMs] pa3jMYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB U IMPOLIECCOB, C KOTOPHIMHU BO3HHUKAET HEOOXOAMMOCTh
CTaJIKUBATHCS B PO eCCHOHATILHOM cdepe;
- HCIOJb30BAHME PA3JIMYHBIX MCTOYHHUKOB JUJISl TIOJYYEHHUS] XHUMHUUYECKOU
uHbOpMALUY, YMEHHE OICHUTh €€ JIOCTOBEPHOCTh JISi JOCTHIKEHHS XOPOIIMX
PE3yNbTaTOB B MPOQeCcCUOHATBHOMN cdepe;

npeomemmuuix:
- chopMHpPOBAaHHOCTH MPEJCTABICHUA O MECT€ XMMHH B COBPEMEHHON Hay4YHOMH
KapTHHE MHUpa; [OHMMAHHE pOJM XUMHH B (OPMHPOBAHUU KpYyrozopa u
(YHKIIMOHATLHOM IPaMOTHOCTH Y€JIOBEKa ISl peIeHHs] MPAKTUYECKUX 3a/1a4;
- BJIa/ICHHE OCHOBOIIOJIAraloIMMHU XUMUYECKUMU MTOHSATUSIMU, TEOPUSMU, 3aKOHAMU
1 3aKOHOMEPHOCTSIMHU; YBEPEHHOE I0JIb30BAHUE XUMHUUYECKOW TEPMHMHOJIOTHUEU U
CHMBOJIMKOH;
- BJIaJICHHE OCHOBHBIMHM METOJaMHU HAYYHOT'O MIO3HAHUS, UCII0JIb3YEMbIMU B XUMUU:
HaOJI0ICHNEM, OTTMCAaHUEM, H3MEPEHHUEM, IKCIIEPUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBSICHATH PE3yNbTAaThl MPOBEACHHBIX OMBITOB M JIENaTh BHIBOJbI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSATH METO/IbI TO3HAHUS IIPU PEIICHUH MPAKTHUECKUX 3a7ad;
- c(OpMUPOBAHHOCTh YMEHHUS [1aBaTh KOJMYECTBEHHBIC OLEHKU U MPOU3BOAUTH
pacueTsl 10 XUMUYECKUM (popMyJiaM U YpaBHEHUSIM;
- BJIaJICHUE MTPABHJIAMH TEXHUKU 0E30MaCHOCTH TPU HCIIOJIB30BAHIUH XMMUYECKUX
BEILIECTB;
- c(OpPMHUPOBAHHOCTh COOCTBEHHOW IIO3HMIIMM IO OTHOIIEHUIO K XHUMHUYECKOU
uH(pOpMaINH, MOTy4aeMON U3 Pa3HbIX HCTOUHUKOB.

3. MECTO JMCHOUIIJINHBI «XXUMHSI» B CTPYKTYPE OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI (OOII)

VYueOnas mucnumiuunHa bJ[.03  Xumus oTHocuTcs K 0a30BOMY LHMKIY JUCHUIUIIHH
OCHOBHOM  00pa3zoBaTelbHONW MpOrpaMMbl  OO0IIe0Opa3oBaTEIbHON  MOATOTOBKU B
cootBercTBUM ¢ PI'OC CIIO no cnenmanbHocT 23.02.07 TexHuueckoe oOCaykKMBaHUE U
PEMOHT aBTOTPAHCIIOPTHBIX CPE/ICTB.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIVIMHBI «XUMMUS»

4.1 CTpyKTYypa TUCHMILUIHHBI

Buj yueGHoii padoThl O6bem yacoB
MaxkcumasibHasi yueOHasi Harpy3ka (Bcero) 72
Oo0s3aTeIbHAsE Ay IUTOPHAA YueOHasi HAarpy3Ka 72

(Bcero)
B TOM YHUCIJIC:

TEOpeTUIeCcKoe 0OyueHue (JISKIIUHN) 22




1ab0paTOPHBIE 3aHATHS 50

KOHCYJIbTAalluU

CamocrosiTesqibHasi padoTa odyuaromerocs (Bcero) -

[IpomexxyTounast arrectanus mudhepeHIMPOBAHHBIN 3a4eT

4.2 CTpyKTYypa U coiep:KaHue TUCHHUINIUHBI

Temsl pazgena Buapl yueGHOI paboTHI, DopMa KOHTPOJIA
TPYJIOEMKOCTb B Hacax
=
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1 Pazgen 1. O6masi 1 Heopranmyeckasi 34 14 20
XHMHS
1 Tema 1.1. OcHOBHBIE TIOHATHUS U 3aKOHBI 4 2 2 YcTHbli ompoc,
XUMHH TECTUPOBAHHE
1 Tema 1.2. Ilepuoguueckuii 3akoH U 5 2 3 YcTHBI omnpoc,
[Teproanueckas cucTeMa XUMUYECKUX TECTUPOBAHHE
anemeHToB .M. MenneneeBa u ctpoeHue
aToMa
1 Tema 1.3. CtpoeHue BemecTBa 5 2 3 YcTHBI ompoc,
TECTUPOBAHUE
1 Tema 1.4 Boga. PactBopsl. 5 2 3 YcTHBI ompoc,
DJIeKTPOIUTHYECKAs] AUCCOLMAIHS TECTUPOBAHUE
1 Tema 1.5 Knaccudukanms HeopraHHIecKnX 5 2 3 YcTHBI ompoc,
COEIMHEeHHH 1 NX CBOMCTBa TECTUPOBAHHE
1 Tema 1.6 Xumuueckue peakuuu 5 2 3 YcTHBII ompoc,
TECTUPOBAHHE
1 Tema 1.7 MeTasiel 1 HeMeTaIIbI 5 2 3 YcTHBII ompoc,
TECTUPOBAHHE
2 Pa3gen 2. Oprannyeckasi XuMusi 44 8 30
2 Tema 2.1. OCHOBHBIE IOHATHSA 8 2 6 YcTHBII ompoc,
OpPraHUYecKOW XUMHHU U TEOPHsI CTPOCHHUS TECTUPOBAHHE
OpPraHuYeCcKUX COEANHEHUHN
2 Tema 2.2 YrineBogopoIs! U UX MIPUPOIHEIE 12 2 10 YcTHBI ompoc,
WCTOYHHMKHU TECTUPOBAHHE
2 Tema 2.3 Kucnopozconepxariue 9 2 7 YcrHbli onpoc,
OpraHUYecKue COCANHEHUS TECTUPOBAHHE
2 Tema 2.4 AzoTcoaepikaiine opraHudecKue 9 2 7 KOHTpOJbHAs paboTa,
coenuHeHus. [lonumepsl g hepeHIPOBAHHBII
3a4er
HUTOIo | 72 22 50
4.3 Conep:xanme pa3ies0B JUCHUIIAHBI
HaunmeHnoBanmue CopnepaxaHue pasziesa
pa3ieioB M TeM
Paznea 1. O0wmas u Heopranuyeckasi XuMHs
Tema 1.1. OcHOBHBIE 1. Ocnosnvie nonamus xumuu. BemectBo. Atom. Monekyna. XuMuueckui
TOHATHUS M 3aKOHBI anemenT. Asutorpormsi. Ilpoctele m cioxHble BemecTBa. KauecTBEHHbBIH
XHUMHH KOJIMUECTBEHHBIM  COCTaB  BElIECTB. XHMHUYECKHE 3HAaKd U (OPMYJIbI.




OtHOocHUTeNbHBIC aTOMHAsI H MOJIEKYJIsIpHast Macchl. KonndecTBo BemecTsa.

2. Ocnognvie 3akonbl xumuu. CTEXUOMETPHs. 3aKOH COXPAHEHHUS MacChl
BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJISPHOW CTPYKTYpBHI.
3aKkoH ABOTaJpo U CIEACTBHS U3 HETO.

3. Pacuemmnole 3a0auu Ha HaX0XXIACHUE OTHOCHTEIHHOW MOJICKYJISIPHOM Macchl,
OIpe/ieIeHIe MacCOBOW IO XUMHUUYECKHX DJIEMEHTOB B CIIO’KHOM BEILIECTBE.

Tema 1.2.
Ilepuoanuecknii 3aKoH
u [lepuoanueckast
cHCTeMa XHMHYECKHX
ajementoB /..
MeHnpaeieeBa u
CTPOEHHe aToMa

1. Ilepuoouueckun 3axon /].U. Menoeneesa. Otkpertue JI.1.MeHneneeBsIM
[lepronmaeckoro 3akona. Ilepmommdeckuii 3akoH B (opmymupoke . U.
Menneneesa.

2. Ilepuoduueckaa mabauya XuMuueckux 3InemMeHmos — TrpadudecKoe
OTOOpaKeHHE MEPHOANYECKOro 3akoHa. CTPyKTypa MEepHOIUYECKO TaOIHIIbL:
NepuoAabl (Majble U OOJbIINE), TPYIIBI (IJIaBHAst U TOO0YHAs).

3. Cmpoenue amoma u Ilepuoduueckuii 3axon /|.H.Menoeneesa. Atom —
CIIOXKHasi 4yacTuua. S1npo (MpOTOHBI M HEHTPOHBI) M IJIEKTPOHHAS 00OJIOYKA.
Wzoronbl. CTpoeHHE 3JIEKTPOHHBIX O00O0JIOYEK aTOMOB 3JIEMEHTOB MaJIbIX
nepro1oB. OCOOEHHOCTH CTPOEHHMSI DIICKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB
O0NBIIX NEPHOIOB (IEPEXOIHBIX dIIeMeHTOB). [loHsATHE 00 OpOUTAISIX. S-, p- U
d-opOuTanu. DIeKTpOHHbIC KOHPHUTYpaLlH aTOMOB XHMHUUYECKUX JIEMEHTOB.

4. Cospemennasn  popmynuposka Ilepuoouueckozo 3axkona. 3HaucHHE
[lepnoandeckoro 3akoHa n IleproguuecKkoil CHCTEMbl XUMUYECKUX JIEMEHTOB
JA.W.MenneneeBa Uil pa3BUTHS HAyKH M HOHUMAaHMS XMMHYECKOH KapTHHBI
MHpa.

Tema 1.3. CTpoenne
BelllecTBa

1. Honnaa xumuueckasn cenzp. KatnoHbl, ux o0pa3oBaHHe H3 aTOMOB B
pe3ynbTare mpolecca OKHCICHUs. AHHOHBI, MX OOpa3oBaHHE W3 aTOMOB B
pesynbTare Iporecca BocCTaHOBICGHUS. VoOHHasi CBS3b Kak CBsI3b MEXIY
KaTHOHaMH M aHHMOHAMM 32 CYET OJJIEKTPOCTATHYECKOTO IPUTSDKEHUSI.
Knaccudukamuss HMOHOB: TO COCTaBY, 3HAKy 3apsaa, HAJTHYUIO THIPATHOU
o0omouku. MloHHBIE KpUCTaUTHIECKUe pemieTki. CBOWCTBA BEIIECTB C HOHHBIM
THUTIOM KPHUCTAJUTHICCKOHN PEIIETKH.

2. Kosanenmnasa xumuueckasn céaszp. MexaHusMm o0pa3oBaHHs KOBaJCHTHON
cBsi3u (OOMEHHBII W JOHOPHO-AaKIENITOPHBEIN). DJIEKTPOOTPHUIATEILHOCTS.
KoBanenTHble monspHas U HemoysipHas cBsA3u. KpaTHOCTh KOBaJICHTHOM CBS3H.
MornexymsipHble U aTOMHBIE KpUCTalTMueckue pererkn. CBOICTBa BELIECTB ¢
MOJICKYJIAPHBIMA U ATOMHBIMU KPUCTATIIIMYECKUMU PCIIECTKAMU.

3. Memannuueckas c6a3p. MeTajynueckas KpUCTAJUIMYECKasl pelieTka |
MeTaJUITn4ecKasi XUMUuecKas CBs3b. Du3nueckre CBONCTBa METAJJIOB.

4. Aepezamnbvle cocmoaHus 6euiecne u 6000poOHan c6:a3v. TBEpI0E, )KUTKOE U
ra3o00pa3HOe COCTOSIHUS BemecTB. [lepexo/] BemecTBa U3 OHOTO arperaTHoro
COCTOSTHUS B ipyroe. BomopomHas cBs3b.

5. Yucmole éewgecmea u cmecu. IloHATHE O CMECH BEmIeCTB. | OMOTEHHBIC U
rereporeHHble cMecH. CocTaB cMecei: 00beMHast I MacCOBast TOJM KOMITOHEHTOB
CMECH, MacCOoBast OIS IPUMECCH.

6. Jucnepcuste cucmemet. Ilonstre o nucrepcHoi cucreme. [ucmepcHas dasza
U aucrnepcuoHHas cpena. Knaccuukanmsi gucnepcHeix cuctem. [loHstue o
KOJUIOMIHBIX CUCTEMAX.

Tema 1.4 Boaa.
PacrBopsbl.
DJIEKTPOJIMTHYECKAS
AUCCOLMALMA

1. Booa. Pacmeopul. Pacmeopenue. Bona xak pactBopuresb. PacTBOpUMOCTD
BCIIICCTB. HaCBIL[ICHHI)Ie, HCHACBIIICHHBIC, TIEPECHIICHHBIC PacTBOPHI.
3aBUCUMOCTh PACTBOPUMOCTH Ta30B, MKHUJAKOCTEH U TBEPIBIX BEIIECTB OT
pa3Iu4YHBIX (PAaKTOPOB.

2. Maccoeas 0015 pacmeopennozo eeuiecmed.

3. Inekmporumuueckan Ouccoyuayus. DICKTPOIUTHI U HEIJICKTPOUTHL.
DNeKTpOJIUTHYECKAs  JAUCCOLMalMsi.  MeXaHU3Mbl  3JIEKTPOJIUTUUYECKOM
aucconran g BEIIECTB € pas3IMdYHbBIMU  TUIIAMU XUMHUYECKON CBSI3U.
I'mapaTupoBaHHBIE W HETHAPATHPOBAHHBIC HOHBI. CTETIEHB AEKTPOIUTHIECKON
nucconuanuu. CHITbHBIC U C1a0ble 2JIeKTpoIuThl. OCHOBHBIE TIOJIOKEHUS TEOPUN
AJIEKTPOJIUTUIECKOW  JTucconuanuu. KHCIOTBI, OCHOBaHHS W COJNM Kak
DJIEKTPOJIMTHI.

Tema 1.5
Kaaccnpukanus
HEOPraHM4ecKuX

1. Kuchomot u ux ceoiicmea. Kucinorsl xKak QJICKTPOJIHUTHI, UX maccmbnxaum{
IO PpasjiMYHbIM HPU3HAKAM. XuMHYECKHE CBOMCTBA KHCIIOT B CBETE TCOpUU
3J'I€KTPOJII/ITI/I‘JCCKOI71 JUCCOIMAIIH. OcobenHocTH BSaHMOHCﬁCTBHﬂ




CcoeTMHEHMIT M X
CBOMCTBA

KOHIIEHTPUPOBAHHOH CEPHOH W a30THOH KHCIOT ¢ MeTamiamMu. OCHOBHBIE
CIIOCOOBI TIOJTYYCHHUS KHCIIOTHI.

2. Ocnoganusa u ux ceoiicmea. OCHOBaHUS KaK DIICKTPOJIMTHI, HUX
KJIaccU(UKaIys 1Mo pa3inuHbIM NpU3HaKaM. XUMHYECKUE CBOMCTBA OCHOBaHUI
B CBET€ TEOPUH  OIJICKTPOJUTUYECKOW  JAMCCOLMAnMH.  PasioxeHue
HEepacTBOPHMBIX B BOjie OcHOBaHHH. OCHOBHBIE CITOCOOBI MOTYUSHHsI OCHOBAHHH.
3. Conu u ux ceoticmea. Comu kak snekTposnTbl. CoiaM cpenHue, KUCIbIE U
OCHOBHbIE. XMMHUYECKUE CBOMCTBA COJIEH B CBETE€ TEOPUU DJIEKTPOIUTUUECKOMN
mucconrarii. CriocoObI MOTYUYSHUS COTICH.

4. I'uoponus3 coneil.

5. Okcuowl u ux ceoitcmea. Coneodpasyronme 1 HECOIe00pa3yonIre OKCHIHI.
OcHOBHBIE, aM(pOTEPHBIE U KHCIOTHBIE OKCH/IBL. 3aBHCHMOCTh XapakTepa OKCHIa
OT CTEeNEHH OKHCJIEeHUs 00pa3yollero ero Meraua. XMMHYECKHEe CBOWCTBa
okcuoB. Ilomyuenue okcuIoB.

Tema 1.6 XuMuueckue
peakuuu

1. Knaccugpuxayus xumuueckux peaxyuil. Peakuuu coeTMHEHNs, Pa3IoKESHUs,
3ameneHus, oomMena. Katanuruueckue peakiuu. OOpaTtuMble U HeoOpaTHMBbIE
peakiui. ['OMOTEHHBIE M TETEPOTCHHBIC pPEAKIMH. OK30TCPMUYECKHE U
SHJIOTEPMHUYECKHE peakuuu. TemnoBod d3((exT XUMHYECKHX peakIui.
TepmoxumHudeckue ypaBHEHHS.

2. Oxucnumenwvno-eoccmanosumenwvhole peakyuu. CTCICHb OKUCICHUS.
OxucauTenh W BOCCTAaHOBJIEHHE. BoccTaHOBUTENb MW OKHCIEHHE. MeTox
UIEKTPOHHOTO ~ OamaHca JUId  COCTaBJICHHWS ypPaBHEHHH  OKHCIHTEJIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIU.

3. Ckopocmv xumuueckux peaxkuyuii. IIOHSITHE O CKOPOCTH XHUMHYECCKHX
peakiuii. 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKHX pEaKIUi OT pa3IngHbIX
(aKTOpPOB: MPUPOJIBI PEarupyIONINX BEIIECTB, X KOHIIEHTPALUH, TEMIIEPATYPBI,
MTOBEPXHOCTH CONPUKOCHOBEHMS U HCIIOIB30BAHUS KaTaIU3aTOPOB.

4. OOpaTUMOCTh XUMHYECKUX peaknuii. OOpaTHMble U HEOOpaTUMbIE PEAKIHH.
XUMHYECKOe paBHOBECHE 1 CIIOCOOBI €0 CMEIICHHSI.

Tema 1.7 Meraibl
HEMEeTAJJIbI

1. Memannwsi. OCOOEHHOCTH CTPOEHHsI aTOMOB M KpuctamioB. dusmueckue
cBoiicTBa MetamuioB. Kiaccnpukanmss METauIoB MO PA3IWYHBIM IIPH3HAKAM.
XUMHUYECKHE CBONCTBA METANJIOB. OJIEKTPOXUMHMYECKHH pAA  HaMpsHKeHUN
MeTaJlI0B. MeTtajorepmust.

2. Obwue cnocodvt nonyuenuss memannos. IloHATHE O METALTYPrHH.

[Mupomerammyprusi, THIPOMETAUIYPTHA | dyeKTpomeramnryprusa. CruiaBsl
YCPHBIC U IBCTHBIC.
3. Hememannel. OcoOSHHOCTH CTpOECHHUsI aTOMOB. Hemeramibl — HpoOCThIE

BCIICCTBA. 3aBUCHMOCTD CBOMCTB raJIOT€HOB OT UX ITOJI0KCHUS B HepPIOI[I/I‘IGCKOﬁ
cucreme. OKHCIHTENIbHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIOB B
3aBUCUMOCTH OT UX HOJIOKCHHUA B PAAY IJICKTPOOTPULATECIILHOCTH.

Pasnea 2. Oprannyeckas

XUMUSA

Tema 2.1. OcHoBHBIE
MOHATHS
OpPraHHYeCcKOi XUMUH H
Teopusi CTPOEHUS
OpraHu4ecKux
coeIMHEeHUu

1. Ilpeomem opeanuueckou xumuu. IIpupogHble, HWCKYCCTBEHHBIE U
CHHTETHUYECKHE OpTaHHuYeCKHe BemecTBa. CpaBHEHHE OPTraHNYECKUX BEIIECTB C
HEOPTraHUYECKHMHU.

2. Banenmuocms. XMMUUECKOE CTPOCHHE KaK IOPSIOK COCJMHEHUS! aTOMOB B
MOJIEKYJIBI TI0 BaJICHTHOCTH.

3. Teopus cmpoenus opzanuueckux coeounenuii A. M. Bymneposa. OcHOBHBIC
MOJIOKEHHU TEOPUM XUMHMUYECKOro cTpoeHus. I3omepus U  H30Mephl
Xumudeckue GOpMyJIbl B MOZEIH MOJICKYJI B OPraHN4eCKONW XUMUH.

4. Knaccugpukayusa opzanuueckux eeujecme. Kiaccupukanus BeEIIECTB II0
CTPOCHHUIO YTJIEPOJHOTO CKeJleTa M HaJWduio (YHKIMOHATBHBIX TPYIII.
T'omonoru n romosorust. Hagana nomenknatypsl [UPAC.

5. Knaccugpuxayusn peaxkuyuil 6 Op2aHUYecKoll xXumuu. Peaxuun
MIPUCOCTUHEHNS (THIPUPOBAHUS, TaJIOTEHUPOBAHUS, THIPOTajJOreHUPOBAHMSA,
THIPATAIHH). Peakunn OTIICTIIICHUS (mermapupoBaHUs,
JETUAPOTAIOTCHUPOBAHUS, JeruapaTannu). Peakumm 3amemeHus. Peakunn
HM30MEpU3aALHH.

Tema 2.2
YriieBogopoas! u ux

NMPUPOIHBbIC HCTOYHUKH

1. Ankanel.  AnkaHbl: TOMOJIOTHUECKMH psil, W30MEpUS W HOMEHKJIATypa
JIKaHOB. XMMHYECKUE CBOICTBA aJIKaHOB (METaHa, 3TaHa): TOPEHNUE, 3aMEIlICHNUE,
pasiioxenue, aeruapuposanue. [IpuMeHeHne aakaHoB Ha OCHOBE CBOMCTB.




2. Anxkenvr.  DTwieH, €ro  mHojiydeHhe  (IETHAPUPOBAHMEM  OJTaHa,
JenojuMepu3alreil  MoJaudTUiIeHa). [ OMOJOruueckuit  psii,  U30Mepus,
HOMEHKJIAaTypa aJIKeHOB. XHMMHUYECKHE CBOMCTBAa OTWJIEHA: TOpPEHHUE,
KayeCTBECHHbIC peaknuu (oOcclBEYMBaHHME OpPOMHOW BOJBI U pacTBOpa
MepMaHTaHaTa Kajws), THIpaTalus, nojiumepusaius. [IpuMeHeHre 3THIIcHa Ha
OCHOBE CBOMCTB.

3. luenvt u kayuyku. IloHATHE O JHMEHAX Kak YIJICBOIOPOIAX C ABYMS
TBOWHBIMU CBs3sMU. CONpsDKEHHBIC TUCHBI. X UMHYECKUE CBOICTBA OyTanneHa-
1,3 u n3ompena: obecrBeunBaHNE OPOMHOM BOJIBI M TOTUMEPHU3AIHS B KAYTYKH.
HarypanbHblii U cuUHTETHYECKUE KaydyKu. Pe3una.

4. Ankunvl.  AuetmieH. XWUMHUYECKHE CBOICTBAa  aIleTWIICHA: TOpEHHE,
oOecrBeunBaHne OpOMHOH BOZBI, MPHCOCAMHEHHH  XJIOpPOBOAOpPOIA U
ruapatanus. IlpuMeHeHue aneTwieHa Ha OCHOBE CBOMCTB. MekkiaccoBast
HU30MEpHs C aTKaIUECHAMU.

5. Apensr. benszon. Xumuueckue cBoiicTBa O€H305la: TOPCHHE, PEAKIIUU
3aMelieHus (rajoreHupoBanue, HUTpoBanue). [IpuMeHeHre OeH30a Ha OCHOBE
CBOWCTB.

6. IIpupoonvie ucmounuku y2ne000podos. IlpupomHblii ra3: cocCTas,
MIPUMEHCHHE B KQUECTBE TOILIHBA.

7. Hegpmo. CocraB u niepepadorka Hedru. [leperonka Hegtu. HedrempomykTs

Tema 2.3
Kucnopoacoaepxamue
OpraHu4eckKue
CoeTHHEHN A

1. Cnupmet. IlomyyeHne sTaHONA OpOKEHIEM TTFOKO3EI M THpaTalneii dTHICHA.
luopokcunpHas rpynma Kak (yHKIWOHanmbHas. [IOHATHE O TpenenbHBIX
O/JIHOATOMHBIX CINHUpTax. XUMUYECKHE CBOWCTBA 3TaHOJA: B3aUMOJECHCTBUE C
HATpUEeM, 00pa30BaHUE MPOCTHIX M CIOXKHBIX I(YUPOB, OKUCICHUE B allbACTHI.
IIpumeHeHre >TaHOTa HA OCHOBE CBOMCTB. AJIKOTOJHM3M, €0 MOCIEICTBUS IS
OpraHu3Ma uejoBeKa U MperynpexaeHue.

2. Iuyepun Kak npedcmasument MHOZ0AMOMHBIX cnupmos. KauecTBeHHAs
peakiys Ha MHOTOaTOMHbBIE CIIUPTHL. [[puMeHeHue riuiepuHa.

3. @enon. dusnueckue M XUMUYECKHe CBoicTBa (heHoNa. BzanmHOe BimsHUE
aTOMOB B MOJICKYJIe (peHOIIa: B3aUMOACUCTBHIE C TUAPOKCHIOM HATPHS U a30THON
kuciotoi. [IprMeHeHne (eHoTa Ha OCHOBE CBOMCTB.

4. Anvoecuovr. Ilomsatme 00 anpmerumgax. AJbOeTHAHAS TpPYyNOIa Kak
¢yakunonanpHas.  Dopmampierwl W €r0  CBOICTBAa:  OKHCIICHHE B
COOTBETCTBYIOIIYIO ~ KHCJIOTY, BOCCTAHOBJIEHHE B  COOTBETCTBYIOIIHI
crupt. [lonyyenue anpAeruoOB OKUCICHHEM COOTBETCTBYIOIIMX CIHPTOB.
[IpumMenenue Gpopmaibaeruia Ha OCHOBE €ro CBOMCTB.

5. Kapoonosvie kucnomul. Tlonstue o kapOOHOBBIX KucioTax. KapOokcuimbpHast
rpymnna Kak  (QyHKIHOHAJIbHAs. [ OMOJIOTHYECKHH  psii  MpPEACTbHBIX
OJIHOOCHOBHBIX ~KapOOHOBBIX KHUCJOT. [lomydeHue KapOOHOBBIX KHCIOT
OKHCJICHHEM allbJCTHIOB. XUMHUYCCKHE CBOWCTBA YKCYCHOHM KHCIOTHI: OOIIHE
CBOWCTBA C MUHEPATBHBIMH KUCIIOTAMH U peakis dTepudukanuu. [IpumeHeHme
YKCYCHOU KHCIIOTHI Ha OCHOBE CBOWCTB. BhICIINE JKUPHBIE KUCIOTHI HAa IpUMeEpe
MaJIbMUTHHOBOM M CTEApUHOBOM.

6. Cnosrcnvte r¢hupvr u cupor. llonydeHue CIOXKHBIX S(PHUPOB peaxImei
stepudukammu. CroxkHble AGUPHl B TpUpOAe, WX 3HadeHHue. [IpuMeHeHme
CJIOKHBIX 3()UPOB HA OCHOBE CBOWCTB.

7. Kuper kax cnoxycuvle 3gpupel. Knaccubukanust >xupoB. XUMHUYECKHE
CBOMCTBa JKMPOB: THAPOJIN3 MU THAPUPOBAHUE >KUIKHUX >KUPOB. [IpumeHeHme
JKUPOB Ha OCHOBE CBOMCTB. Mblia.

8. YrieBoabl. YIIeBOIbl, HMX KiIacCH(YPUKALUSA: MOHOCaxapuisl (IJIFOKO3a,
¢dpykTo3a), qucaxapuabl (caxaposa) U Mojarcaxapubl (Kpaxmail i HEeJUII03a).
9. I'nfoko3a — BEIIECTBO C JBOWCTBCHHON (QYHKIMCH — allbJCTHUIOCIIHPT.
XUMUYECKUE CBOMCTBA TIJIIOKO3bl: OKUCJIEHHE B TJIIOKOHOBYIO KHCIIOTY,
BOCCTAHOBJICHHE B COpPOUT, criUpTOoBOC OpokeHue. [IprMeHEHHE TIHOKO3bI Ha
OCHOBE CBOMCTB.

10. 3nauenue yzneeo0006 B XUBOWl TPUPOJAE W KU3HU dYeloBeka. [loHsTwe o
peaknusx MOJUKOHIACHCAIIMA U THAPOJIU3a Ha MPHUMEPE B3aUMOIPEBPAICHUI:
TJIFOK03a O- TIOJUCaxXapuI.

Tema 2.4
A3oTcoaepikaniue
OpraHuveckKue

1. Amunwr. Tlonstre 06 aMuHax. ATudaTndeckne aMUHBL, UX KJIaCCU(UKAIUA 1
HOMEHKJIaTypa. AHWIIMH Kak opraHudeckoe ocHoBanue. [lonyueHne aHuimHa u3
HUTpOoOeH30:1a. [IprMeHeHe aHnIMHA Ha OCHOBE CBOMCTB.




coeNHEeHM. 2. Amunoxkuciomel. AMHHOKHCIOTHI Kak am(oTepHble IU(yHKIHOHATbHbIC
MosmmepbI OpraHMYecKue  COeIMHEHHUs.  XUMHYECKHEe  CBOMCTBa  aMHUHOKHCIIOT:
B3aUMOJICHCTBUE C MIEJIOYaMM, KHUCIOTAaMU M JpYyr ¢ JApyrom (peaxkuus
nonvkouaeHcanuuu). IlentunnHas cBsi3p W monunenTtuabl. Ilpumenenue

aAMHHOKHCJIOT Ha OCHOBE CBOMCTB.

3. beaku. IlepBruyHasi, BTOpUYHAs, TPETHYHASI CTPYKTYpPbI O€JIKOB. XMMHUUECKHE
CBOMCTBA OEJKOB: TOpEHWe, JeHATypalys, THAPOJH3, LBETHHIE PpEaKIUU.
Buonorndeckne QyHKIIUN OSITKOB.

4. Ilonumeper. benkn n monmcaxapyubl KAk OMOMIOIMMEPHL.

5. IInacmmaccer. TlomydeHrne TMOMUMEpPOB pEaKNHeHl IONMUMEpH3AINA U
MOJMKOHJCHCAINH. TepMOIUIACTUYHBIE W TEPMOPEAKTHBHBIE IUIACTMACCHI.
IIpencraBurenu miactmacc.

6. Bonokna, ux knaccugpukayusa. Ilonyuenue BookoH. OTenbHbIE

MIPEJCTaBUTENIN XUMHUUECKUX BOJIOKOH.
4.4 JlaGopaTopHbIe 3aHATHS

HaunmenoBaHue pa3nenos u TeM TpynoeMKoCTb

(uachl)
Pazgen 1. O6masi 1 Heoprannyeckasi XMMHUsl 20
Tema 1.1. OCHOBHBIC TOHSTHS U 3aKOHBI XMMUHU 2
Tema 1.2. [lepuoguueckuii 3axoH u Ilepronndeckas cucreMa XMMUYECKUX 3JIEMEHTOB 3
J.N. MeHnneneesa u CTpoeHHUE aToMa
Tema 1.3. CtpoeHue BelecTBa 3
Tema 1.4 Boga. PacTBopbl. DNEeKTpOIIMTHYECKAS TUCCOIMAIINS 3
Tema 1.5 Knaccudukanys HeopraHHYeCKHX COSIMHEHUI U X CBOWCTBA 3
Tema 1.6 Xumuueckue peakuuu 3
Tema 1.7 MeTtajuibl 1 HEMETaJLIbI 3
Pasnea 2. Oprannyeckasi XuMusi 30
Tema 2.1. OCHOBHBIE IOHATHS OPTAaHUUECKOW XUMUHU U TEOPUS CTPOCHUS OPTaHUYECKHIX 6
COEIMHEHUI
Tewma 2.2 YrneBogopoas! U UX IPUPOAHBIE HCTOUHUKU 10
Tema 2.3 Kucnopojacoaepxaiine opraHuueCKue COeTUHEHUS 7
Tema 2.4 A3oTcolepikaliie opranuieckie coeruaenus. [lomumepsl 7
NTOro 50

5. OHEHOYHBIE CPEACTBA J1JIs TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXXYTOYHOM ATTECTAIIMU IO UTOTAM
OCBOEHMUSA JIMCIIMIIJIMHBI U YYEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHOMN PABOTHI CTYJEHTOB

KoHTpo:b 1 o1ieHKa pe3yabTaToB OCBOEHUS y4eOHOM AMCLUUITIIMHBI OCYIIECTBIISAETCS
npernojiaBaTesieM B Ipoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHH, KOHTPOJIBHBIX PadoT,
TECTOBBLIX SaﬂaHHﬁ, a TaKXK€ BBIITOJIHCHUSA 06y11a101111/1M1/1c;1 HHIWBHUIYaJIbHBIX 3aI[aHHfI,
IIPOEKTOB, UCCIEA0BAHNN.

PesyabTaTsl 00yueHus
(ocBOCHHBIC YMEHHS1, yCBOCHHBIC 3HAHHUS)

Kpurepnn onenkn DopMBbI H METO/bI
KOHTPOJISI U OLICHKH

pe3yJibTaTOB 00yUYeHHsI

-YMmenue JaBaTb OIIpCACIICHUEC | «OTIHIHOY» — TCOPECTUICCKOC KOHTpOJ'H: BBITTIOJIHCHHA
OIepUpoBaTh CJICAYIOIIUMU XUMHWYCCKUMU | COACPIKAHUE KypCa OCBOCHO BHeayﬂHTOpHOﬁ
MOHATUAMMU: BCIICCTBO, XUMHUYECKHUI IIOJTHOCTBIO, 0e3 HpO6€J’IOB, CaMOCTOSITeIILHOM pa6OTI)I,

JJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIbHbBIE
aTOMHasl U MOJIEKYJIsIpHas Macchl, HOH,
AIJIOTPONHS, HW30TOIBI, XHMHYECKas CBS3b,
3JIEKTPOOTPUIATENILHOCTS, BaJICHTHOCTB,
CTENEHb OKHCIIEHHsI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIH 00BEM Ta3000pa3HBIX BEIIECTB,
BEILIECTBA MOJICKYJISIPHOTO u

yMeHHs c(OpPMHpPOBaHBI, BCeE

IIPEeyCMOTPEHHBIE

MIPOrpaMMoi yaeOHbIE
3a7aHus BBITIOJTHEHB,
KayecTBO WX  BBHITIOJHEHUS

OLIEHEHO BBICOKO.
«Xopoo» — TEOPETHUECKOE

YCTHBIH OITPOC, TECTOBBIE
3aJ[aHusl, KOHTPOJIbHAS
paboTa, KOHTPOJILHBIE
3aJlaHusl, IPOBEPOYHAsI
paboTa, HaOJIrOIeHNE U
OILICHKA BBIIIOJIHCHUA
MPaKTHIECKUX PadoT.




HEMOJICKYJIIPHOTO ~ CTPOCHUS, PaCTBOPHI,
3JIEKTPOJIUT " HE3JIEKTPOJINT,
3JIEKTPOIUTHYECKAS JIICCOITHAIIHS,
OKHCIINTEIIb 1 BOCCTAHOBHUTEIIb, OKHCIICHHUC U
BOCCTaHOBJICHHE, TEIIOBOM apdexr
pEeaKIu, CKOPOCTh XWMHUYECKOW pEeaKIlvH,
KaTaJms, XHUMHUYECKOE paBHOBEcCHE,
YIJICPOOHBIN  CKeJeT,  (PYHKIMOHAIbHAS
rpyImmna, u30MepHsi, TOMOJIOTHSI.
-OopMyIUpoOBaHUE 3aKOHOB COXPAHEHUSI
MacChI BEILIECTB U ITOCTOSHCTBA COCTaBa
BEIIICCTB.

YcraHOBKa IPUYUHHO-CJICACTBEHHOHN CBS3HU
MEXy COJEPKAaHUEM ITHX 3aKOHOB U
HaITMCaHWEeM XUMHUYECKHX (GOpMYIT U
ypaBHEHUU. Y CTAHOBKA 3BOJIIOIIMOHHON
CYIIHOCTH MEHJIETICEBCKON M COBPEMEHHOU
(bopmymHpOBOK MeproInIeCcKOTo 3aKoHa /1.
N. MenneneeBa. O0bsicHeHHE (PU3UIESCKOTO
CMBICJIa CUMBOJIUKU TIEPUOAMUECKOM
TaOJIUIBI XUMUYECKHUX diteMenToB JI. 1.
MemnneneeBa (HOMEPOB AJIEMEHTa, IEPUO/IA,
IPYIMIbl) ¥ YCTAaHOBKA MIPUYUHHO-
CJICZICTBEHHOM CBSI3U MEXKAY CTPOCHHEM
aToMa M 3aKOHOMEPHOCTSIMU U3MEHEHUS
CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX HMHU
BEILIECTB B MIEPHOJIAX U IPyMIax.
XapakTepucTUKa HJIEMEHTOB  MalblX |
OOJIBIIMX TEPUOJIOB IO WX IOJIOKEHUIO B
Tlepuoauueckoii cucteme J1. 1.Menneneena
-YcTaHOBKa 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX BEIIECTB OT CTPOCHUSI aTOMOB
00pa3yronmx UX XUMHUECKUX dJIEMEHTOB.
XapaxkTepucTHKa Ba)KHEUILINX TUIIOB
XUMUYECKUX CBSI3€H U OTHOCUTEILHOCTH
9TON TUIIOJIOTHUH.

OOBbsICHEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa M CTPOEHUSI KPUCTAIUITMUECKUX
PELIETOK.

DopMyIUPOBKA OCHOBHBIX MMOJIOKEHUN
TEOPHUH JICKTPOJTUTUIUECKON JUCCOIMAITUN U
XapaKTePUCTUKA B CBETE ITOU TeOpUn
CBOMCTB OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCUHEHUN.

DopMyTUPOBKAa  OCHOBHBIX  IOJIOKEHUU
TEOpUHU XUMHUYECKOTO CTPOCHUS
OpPraHUYEeCKUX COeIMHEHU M 51

XapaKTepUCTHKA B CBETC OTOH TEOpUH
CBOMCTB OCHOBHBIX KJIaCCOB OpPraHMYECKUX
COEJIMHEHUH

-XapaKTepucTHKa cOCTaBa, CTPOCHHUS,
CBOICTB, MOJIyY€HUS U IPUMEHEHUS
BakHenmx MetayuioB (A u I A rpymm,
ATFOMUHMS, JKeJe3a, a B eCTECTBEHHO-
HayYHOM NpOodniIe ¥ HEKOTOPHIX d-
JJIEMEHTOB) U UX COETMHEHUH.
XapakTepucTUKa CocTaBa, CTPOCHHSI,
CBOWCTB, MOJIYYCHUS U TIPUMEHEHUS
BaxkHeimux vemeramion (VIII A, VI*, V2
TPYIII, a TaKXke a30Ta u Gocdopa, yriepoaa
U KPEMHUSI, BOJIOPOJIA) U MX COCIUHCHUN.
XapakTepHucTHUKa COCTaBa, CTPOEHUS,

COJICpXKAHUE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 TIpoOeroB,

HEKOTOpBIE YMEHHUS
c(OpMHUPOBAHEI
HEJOCTaTOYHO, BCC
NPeyCMOTPEHHBIE
TIpOrpamMMOoit yueOHbIe
3a7aHusg BBITIOJIHEHBI,
HEKOTOpble BHIBl  3aJaHUi

BBIMTOJIHEHEI C OIIMOKAMH.
«y}lOBJIeTBOpI/ITeJII)HO» —

TEOPETHYECKOE COAep)KaHue
Kypca OCBOEGHO YacTHYHO, HO
TIpoOeTIBI HE HOCAT
CYLIECTBEHHOI'O  XapakTepa,
HE0O0XOINMBIE YMCEHUS
paboTsl c OCBOCHHBIM
MaTrepuaioM B  OCHOBHOM
c(OpPMHUPOBAHEIL,
OOJIBIIMHCTBO
MIPEAYCMOTPEHHBIX
MPOrpaMMon o0yueHHUs
yUeOHBIX 3a1aHui’
BBINIOJIHEHO, HEKOTOpBIE U3
BBITIOJTHEHHBIX 3agaHui

cozeprKar OMNOKH.
«HeynoBy1IeTBOPUTEILHO» —

TEOPETHIECKOE  COMCpIKaHME
Kypca HE OCBOCHO,
HEOOXOMMMbBIE YMCHHS HE
copMHUpOBaHEI,

BBIIIOJIHCHHBIC yqe6H1)Ie

3a/laHusl  coJiepiKaT TpyObie
OIITHOKH.




CBOWCTB, MMOJTyYCHHS U TIPUMCHEHUS
B)KHEHIINX KJIACCOB YIJIEBOIOPOIOB
(anKaHOB, IMKJIOAIKAHOB, aIKEHOB,
aJKWHOB, aPEHOB) M X HanboJee 3HAYUMBIX
B HapO/IHOXO3SHICTBEHHOM TLJIaHE

MpeACTaBUTENCH.
AHaJOTrUYHas XapaKTePUCTHKA BaKHEHIITHX
npe/cTaBuTeNeh JIPYTUX KJacCOB

OpPraHMYeCKUX COCAMHEHHWI: MeTaHoja W
9TaHOJA, CJOXHBIX 3(HPOB, KUPOB, MBI,
anbJeTua0B (popmanbrernmon u
areTaibIernia), KETOHOB (auerona),
KapOOHOBBIX KHUCJOT (YKCYCHOH KHCJIOTBI,
TUTS €CTEeCTBEHHO-HAyYHOTO pob s
MpeICTaBUTENeH APYTruX KIIAcCOB KHCIIOT),
MOHOCaxapuaoB (TJIFOKO3bI), TUCAXAPHIOB
(caxapo3ssl), monHMcaxapuaoB (Kpaxmajia u
[EIUTI0NIO3B]),  AHWIWHA,  AMHHOKHCIIOT,
0CIKOB, WCKYCCTBCHHBIX W CHHTETHYCCKUX
BOJIOKOH, Kay4yKOB, IJIaCTMacc
-Vcnons3oBaHue B yueOHOH U

PO eCCUOHANBHOM JCSITeIbHOCTH
XUMHUUYECKHX TEPMHHOB U CUMBOJIMKH.
Ha3BaHme  M3y4YeHHBIX  BELIECTB IO
TPUBHAIBHOU WIn MEXTyHAPOIHOU
HOMEHKJIATYpe W OTPaKCHHE COCTaBa JITUX
COCIMHEHUH C TOMOIIBI0 XHMHYECKUX
bopmy.

OTpakeHHE XHUMHYCCKHX IIPOIECCOB C
MTOMOIIIBI0 YPAaBHEHUH XUMHUYCCKIX PEaKITHit
-O0BbsCHEHUE CYITHOCTH XUMUYECKUX
nporieccoB. Knaccupukarust XUMHUISCKIX
PEaKLMii 0 pa3InuHbIM MTPU3HAKAM: YUCITY
M COCTaBY MPOJIYKTOB U PEAreHTOB,
TerioBoMy 3G eKTy, HalpaBieHuo, (ase,
HaJIMYMIO KaTaJu3aTopa, U3MEHEHHIO
CTETICHEH OKUCIICHUS AIIEMEHTOB,
00pa3yIoMKX BEIIecTBa.

YcTaHOBKA MPU3HAKOB OOIIET0 U
Pa3IMIHOTO B THUIIOJIOTHUN PEaKITHH IS
HEOPTraHMYECKOU M OPTraHNIECKOH XUMHH.
Knaccugumykanys BemecTB 1 MPOIECCOB ¢
TOYKH 3PEHUS OKHCIICHUS-BOCCTAHOBIICHUSI.
CocTtaBieHne ypaBHEHHUI peakuuii ¢
MOMOIIIBI0 METO/Ia DIIEKTPOHHOTO OasaHca.
OO6BbsacHeHne 3aBUCHUMOCTH CKOpPOCTH
XMMHUYECKOH  peakiMu U TOJOXKEHHS
XAMHYECKOTO PpABHOBECHS OT Pa3IUIHBIX
(akTopoB

-BrInosHeHne XMMIUECKOTO IKCIIEPUMEHTA
B TIOJTHOM COOTBETCTBHUU C MIPABUIAMU
6e3omacHocTH.

Ha6mronenne, Qukcanuss ©  ONHCAaHUE
PEe3yJIbTaTOB NPOBEACHHOTO IKCIIEPUMEHTA
-[IpoBesieHne  CaMOCTOSTENILHOTO — MOMCKA
XUMHUYECKOU nH(pOpMaIIN c
UCIIOJIb30BAaHUEM PAa3JIMYHBIX HCTOYHHUKOB
(Hay4IHO-TIOITYJISIPHBIX U3aHUH,
KOMITBIOTEPHBIX 0a3 JIaHHBIX, PECYpCOB
Wnrepnera). Hcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJIOTHH JUIsl 00paboTKH
U TIepellaun XUMUYeCKOl MH(OpMAaIiK U ee




NPEICTABIECHUS B Pa3IM4YHbIX (hopMax

- YcTaHOBKA 3aBUCHMOCTH MCIKIY
Ka4eCTBEHHON U KOJIMYECTBCHHOM
CTOPOHAMH XHUMHUYECKUX O0BEKTOB U
MIPOLIECCOB.

PereHne pacueTHbIX 3a7a4 10 XUMHYCCKUM
(hopMynaM U ypaBHEHUSIM

-O0bsCHEHHE XUMUYECKUX SIBJICHUH,
MPOUCXOISIINX B IPUPOJIE, OBITY U HA
MIPOU3BOJICTBE.

OnpepencHre BO3MOKHOCTEH MPOTCKAHHUS
XMUMHUYECKHX MIPEBPAIICHUN B Pa3THUHbIX
YCIIOBHUSX.

Co0utroieHue TPaBUIT SKOJIOTHIESCKH
rPaMOTHOTO TIOBEJCHUS B OKPYIKAIOIIEH
cpene.

OrcHKA BIMSHHS XUMHAYECKOTO 3arpsi3HEHUS
OKPY’KaIOIIeH CpeIbl Ha OPraHU3M YeIOBEKa
U IPYTHE KUBBIE OPTaHU3MBI.

CoOuroieHue mpaBui 0€30MacHOro
O6paIlIeHI/IH C FOpIO‘-II/IMI/I U TOKCUYHBIMH
BEIIIECTBAMH, JIAOOPATOPHBIM
obopynoBanuem. [ToaroToBka pacTBOpPOB
3aJJaHHOM KOHIIEHTPALMK B OBITY U Ha
MPOU3BOJICTBE.

6. YYHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE
JUCIHUIIVIMHbBI «I'EOT'PA®U S »

6.1 OcHoBHas IMTEpaTypa
1. Tabpuensn O. C. Xumus st npodeccuil U cHeUaIbHOCTEH TEXHUYECKOTO
npodwis : yaebnuk / O. C. I'abpuensn, U. I'. Octpoymos. - Akagemus, 2019. - 263 c.
2. Tabpuensn O. C. EcrectBozHanue. XuMus [DNeKTpOHHBIN yueOHUK] : ydeOHUK
JUIS CTYJICHTOB yUpexX/1eHul cpeaHero npogeccuoHanbHoro oopasosanusi/ O. C. 'abpuensH,
U. T. OctpoymoB. - Axagemus, 2020. - 240 c¢ Pexum pgocryma: https://academia-
library.ru/catalogue/4831/471481/

6.3 Ilepeyens MHTEpHET-pECypCcOB

1. Oneparmmonnas cucrema: MicrosoftWindows 10 Professional. JToroBop Ne 9-BJ1/19
or 07.02.2019. Tlocnennsisi moctymHas Bepcus mporpammbel. AstraLinuxCommonEdition.
Jorosop Nel73-I'K/19 ot 12.11.2019 .

2. bazospiii maket nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft
Office Standard 2016. 6eccpounas nutensus. JJoroop Ne79-I'K/16 ot 11.05.2016. Microsoft
Office Standard 2013. beccpounas nuuensus. JJorosop Ne0313100010014000038-0010456-
01 or 11.08.2014. MicrosoftOfficeStandard 2013. beccpounas aumensus. Jlorosop Ne26 ot
19.12.2013. MicrosoftOfficeProfessionalPlus 2010. beccpounas nutensus. JJorosop Nel06-
I['Kor21.11.2011. P7-Oduc. Jorosop Nel73-I'K/19 ot 12.11.2019 .

3. HWudopmannoHHO-CIIpaBOYHAs CUCTeMa  (CIIPaBOYHO-TIPAaBOBas ~ CUCTEMA)
«Koncynperant mmocy. Cormamenne Ne WKII2016/JICB 003 ot 11.01.2016 s
UCIIOJIb30BaHUs B yUeOHBIX Lesix Oeccpounoe. OOHOBIsIETCS perynsipHo. JIuieH3us Ha Bce
KOMITHIOTEPHI, HCITOJIb3YEeMbIE B YU€OHOM IpoIiecce.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI
VYuebHas ayauTopusi [UIs TPOBEIEHHsS 3aHATHH BCeX BHJIOB, MPEAYCMOTPEHHBIX



o0pa3zoBarelbHOM MpPOrpaMMoOM, B TOM YHCJ€ TPYNNOBBIX M WHIUBUIYAIbHBIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS W MPOMEKYTOUYHOH aTTecTaruu (KaOMHET XUMUH).
Aynuropus, YKOMIUIGKTOBaHHAs CIICIUATM3UPOBAHHON MEOENbl0 M  TEXHUYCCKHUMH
cpeacTBaMu OOydYeHHs, CIYKAIlUMU Ui MpeAcTaBiIeHUs yueOHoN nHpopManuu 00abIIoN
ayJUTOPUU: TIEPEHOCHONW HOYTOYK, JabopaTtopHoe o0opynoBaHuE: AKBaAUCTUIATOP; Beckl
anamutudeckue BJIA; Beitsokaolt mikad; Jlaboparopras mocyna — yamku [letpu, cTakaHbl,
KOJIOBI, TPOOUPKH, BOPOHKH, MPEAMETHBIE U TIOKPOBHBIC CTEKJIA, TUTIETKH, CTYIIKH, IECTUKH,
KIoBeThl M T.1.; JlabGopatopHas xumuueckas mnocyna; JlaGoparopHoe o000pyaoBaHHE;
MydenbHas meub; Ilmutka snektpo ««Poccusn« 1-x koHd.; Tepmomerp; Illrarus
AITFOMUHHEBBIM.

Aynuropus Uil caMOCTOATEIbHONU pabOThl ¢ BO3MOXKHOCTBIO TOJKITIOYEHHS K CETH
«MHTEepHET» U 00ECTIeYCHUEM JIOCTYTIA B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO
Cpeny opraHu3aluu.



@DoH/ OLIEHOYHBIX CPEJACTB 10 JUCHHUILIMHE
«XHMUA»

23.02.07 TexHu4eckoe 00CayKMBAHUE U PEMOHT
ABTOTPAHCIIOPTHBIX CPE/ICTB



1. EJIN 1 3AJAYHU OCBOEHUA JUCIIUITJIMHBI « XUMUS»

Heap nucuumIuHbl: GOPMUPOBAHKE Y 00YIAFOIIUXCS IEIOCTHOTO TPECTABICHUS
0 MHUPE U POJU XMMHH B CO3/IaHMH COBPEMEHHOM E€CTECTBEHHO-HAY4YHOW KAPTHUHBI MUDA;
yMEHHSI OOBSICHATh OOBEKTHI M IMPOLIECCHl OKPY>KAIOLIEH eHCTBUTEIBHOCTH: MPUPOTHOM,
COLIMATILHOM, KYJIbTYPHOM, TEXHUYECKOM Cpeibl, — HUCIHONB3YS IJI1 3TOr0 XHMHUYECKUE
3HAHUS

3agauu TUCHHUILINHBI:

° (bOpMI/IpOBaHI/IC y o6yqafoumxc;1 YMCHHUA OLCHHUBATH 3HAYMMOCTH XHMHYCCKOI'O
3HAHUA OJI KaXKA0Iro 4€JI0BCKaA,

. pa3BuTHE Yy OOydYaromMxcs yYMEHUH pasnuyarth (GakThl U OICHKH, CpPaBHUBAThH
OIICHOYHBIE BBIBOJIbI, BUJETh HX CBSI3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHUEB C
OTpe/IeIEHHOM CHCTEMOM IIeHHOCTEH, (opMyIupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
TTO3UIIHIO;

. npuoOpereHne 00y4arIIUMUCS OMbITa Pa3HOOOPa3HOM AESITENbHOCTH, MMO3HAHUS U
CaMOTIO3HAHUS; KITFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATHHOE 3HAYCHHUE /IS Pa3IMUHBIX
BUJIOB JICATEIHHOCTH (HABBIKOB PEIICHUS MPOOJIeM, MPUHATHS PELICHHA, TONCKa, aHATTu3a U
o0paboTkn  wmHpOpMAIMH, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB  H3MEPCHUHN,
COTPYJIHUYECTBA, OE30MACHOTO OOPAIIEHHS C BEIIECTBAMH B IIOBCETHEBHOM KU3HU).

OHEHOYHBIE CPEACTBA JJIs1 TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MPOMEXYTOUYHOM ATTECTAIUAN 1o HNTOI'AM OCBOEHMSA
JUCHHUITIUHBI " YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB

KoHTpo:b u orieHka pe3yabTaToB OCBOSHUS y4eOHOM AUCIUILIIMHBI OCYIIECTBIISCTCS
MpEernoiaBaTesieM B IMPOIECCe MPOBEACHUS MPAKTUYCCKUX 3aHSATHUH, KOHTPOJIBHBIX padoT,
TECTOBBIX 3aJaHHUIl, a TaKKe BBHIMOJTHEHHUS] OOYYAIOUIUMUCS WHIANBUAYAIbHBIX 3aJaHUM,
MIPOEKTOB, UCCIIEOBAHUMN.

Pe3ysabTaTsl 00yueHus:
(ocBOCHHBIE YMEHMSs1, YCBOCHHbIE 3HAHHUS)

Kpurtepnu ouenku DopMBbI U METObI
KOHTPOJIS M OLlEHKH

pe3yJIbTaTOB 00yUYeHHsI

-YMenue JlaBaTh orpejieieH e u| «Orauano» — teopernieckoe| KOHTPOIb BbIMOTHEHHS
ONEPUPOBATH CIEAYIONUMUA XUMHYECKUMHU | COJIEPKAHHE Kypca OCBOCHO | BHEAyAUTOPHOMN
MTOHSATHUSIMM: BEILICCTBO, XUMHUUECKHI | TIOJIHOCThIO, 0e3 TMpoOemnoB,| caMOCTOSATENLHON paboThI,

3JIEMEHT, aTOM, MOJEKYJ]la, OTHOCHUTEIIbHbIC
aTOMHasgd W MOJICKYJIsIpHasA MacChl, HOH,
AJUIOTPOIINA, HU30TOIIbI, XUMHYCCKasA CBA3b,
3JIEKTPOOTPULIATENILHOCTb, BAJICHTHOCTb,
CTEIEeHb OKHCIIEHHsI, MOJIb, MOJISIPHAsI Macca,
MOJISIPHBIH 00BbEM Ta3000pa3HBIX BEIIECTB,
BEIIeCTBa MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO ~ CTPOEHHUS, PacTBOPBI,
SIEKTPOJIUT u HERJIEKTPOJIUT,
9NEKTPOIUTHYECKAS JcCOoLMaIys,
OKHCJIUTECIJIb U BOCCTAHOBUTCIIb, OKUCIICHUC U
BOCCTAHOBJIEHUE, TEIIOBOU apdexT
peaKIu, CKOPOCTh XUMHUYECKOW peakivi,
KaTaJns, XAMHYECKOe paBHOBECHE,
YIACPOOHBIN  CKeyeT,  (pyHKIMOHAIbHAS
TpyTIa, H30Mepusi, TOMOJIOTHS.
-dopMynupoBaHUE 3aKOHOB COXPaHEHUS
Macchl BELIECTB U MIOCTOSIHCTBA COCTABA
BEILIECTB.

yMeHHs: c(hOpPMHUPOBaHBI, BCE
HpeyCMOTPEHHBIE

IPOrpaMMoN yueOHbIE
3aJ1aHus BBITTOJTHEHB,
Ka4eCTBO WX  BBINOJHEHUS

OIIEHEHO BBICOKO.
«Xopouio» — TeopeTuvecKoe
COZIep)KaHUE Kypca OCBOCHO
MOJTHOCThIO, 0e3 TpoOeIoB,

HEKOTOpbIC YMEHHUS
c(OpPMHPOBAHBI
HEJIOCTaTOYHO, BCE
MIPEeyCMOTPEHHBIE
MIPOrpaMMoi yaeOHbIE
3a7aHus BBITIOJIHEHbI,
HEKOTOphIE BHIBI  3aJaHUIl

BBIIIOJIHEHBI C OIIHOKAMH.
«YIIOB.]ICTBOPI/ITCJILHO» —
TCOPECTUICCKOC  COACPIKAHUC

YCTHBIH OIpOC, TECTOBbIE
3a/1aHusl, KOHTPOJIbHAS
paboTa, KOHTPOJIbHBIE
3a/laHusl, TIPOBEPOYHAS
paboTa, HaOIrOIeHHE U
OIICHKA BBHITOJTHCHUS
MPAKTHIECKHUX PadoT.




YcraHoBKa NPUUUHHO-CJICACTBEHHOMN CBS3U
MEXy COJEPKAaHUEM ITHX 3aKOHOB U
HaITMCaHWEeM XUMHUYECKHX (GOpMYIT U
ypaBHEHUU. Y CTAHOBKA 3BOJIIOIIMOHHON
CYIIHOCTH MEHJIETICEBCKON M COBPEMEHHOU
(hopmymHpOBOK MeproIIeCcKOTo 3aKoHa /1.
N. Menneneera. O0bsicHeHHE (PU3UIESCKOTO
CMBICJIa CUMBOJIMKU TIEPUOANYECKOI
TaOJINIBI XUMUYECKHUX deMeHToB JI. 1.
MenzeneeBa (HOMEpOB dJIEMEHTa, IEPUO/Ia,
TPYIIbI) U YCTAHOBKA MPUYHMHHO-
CJIEJICTBEHHOM CBSI3U MEKY CTPOCHUEM
aToMa W 3aKOHOMEPHOCTSIMU U3MEHCHUS
CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX HMHU
BEILIECTB B MIEPHOJAX U TPyIIax.
XapakTepucTHUKa HJIEMEHTOB MalblX U
OOJBIIMX TEPUOJIOB IO WX TOJIOKEHUIO B
Tlepuoauueckoii cucteme J1. 1.Menneneena
-YcTaHOBKA 3aBUCUMOCTH CBOMCTB
XUMHUYECCKHUX BCUICCTB OT CTpOCHI/IH aTOMOB
00pa3yronmx UX XUMHUECKUX dJIEMEHTOB.
XapakTepucTHKa Ba)KHEUIIIUX TUIIOB
XUMHUYCCKUX CBXSeﬁ U OTHOCUTCIIBHOCTHU
9TON TUIIOJIOTHUH.

OOBsICHEHHE 3aBUCHUMOCTH CBOMCTB BEIIECTB
OT UX COCTaBa U CTPOEHUSI KPUCTAIUIMUECKUX
pEIIEeTOK.

DopMyTUPOBKA OCHOBHBIX MOJIOKEHUN
TEOPHUH JICKTPOTUTUIECKON AUCCOIMAITUN U
XapaKTEepUCTUKA B CBETE 3TOM Teopuu
CBOMCTB OCHOBHBIX KJIAaCCOB
HEOPTraHUYECKUX COCTUHEHUN.

@opMyIUPOBKAa  OCHOBHBIX  IOJIOKEHUU
TEOpUHU XUMHUYECKOTO CTPOCHUS
OpPraHUYEeCKUX COeIMHEHU M 51

XapaKTepUCTHUKAa B CBETE€ OTOW TeOpUu
CBOWMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX
COEIMHEHU I

-XapakTepucTrKa CoCTaBa, CTPOCHHS,
CBOWCTB, ITOTyYCHHS U TIPUMCHEHUS
BakHeHmux MetayuioB (1A u I A rpymm,
AJTFOMUHMS, JKeje3a, a B eCTECTBEHHO-
HayYHOM Npoduie U HeKOTOPhIX d-
9JIEMEHTOB) U UX COETMHEHUH.
XapakTepHucTruKa cOCTaBa, CTPOSHUS,
CBOWCTB, MOJIYYCHUS U IPUMEHEHUS
BaxxHeimux vemeramios (VIII A, VI*, V2
TPYIIIL, a TakXke a30Ta u Gocdopa, yriepoaa
U KpEMHUSI, BOJIOPOJIA) U MX COCIUHCHUN.
XapakTepHucTrKa cocTaBa, CTPOEHHUS,
CBOICTB, MOJIy4€HUS U IPUMEHEHUS
BaKHEHILINX KJIaCCOB YII€BOJOPOI0B
(asIKaHOB, IUKJIOAJIKAHOB, aJIKEHOB,
AJKWHOB, apEHOB) M X HanboJiee 3HAYMMBIX
B HAPOJHOXO3SICTBEHHOM TUTaHE

IIpeICTaBUTENEH.
AHanorn4Hasi XapaKTEePHUCTHKA BaXHEHUIIINX
MpeaCcTaBuTeNei JIPyTUX KJ1accoB

OpPraHMYeCKUX COCAMHEHHI: MeTaHojia W
9TaHOJA, CJIOXHBIX 3(HPOB, >KUPOB, MBI,
aNnbJerua0B (popmanbrernmon u
aleTalb/Iernaa), KETOHOB (auerona),

KypCa OCBOCHO YaCTUYHO, HO

TPOOEITBI HE HOCSIT
CYLIECTBEHHOI'O  XapakTepa,
HEOOXOINMBIE YMCEHHUS
paboTsl c OCBOCHHBIM
MaTrepuaioM B  OCHOBHOM
c(OpPMHPOBAHEL,
OOJIBIIIHCTBO
MIPEAYCMOTPEHHBIX
IporpamMmoit o0ydeHus
yueOHBIX 3aJJaHuH
BBIIIOJITHEHO, HEKOTOpBIE 13
BBINTOJTHEHHBIX 3aJjaHui

COJZIepKAT OIIHOKH.
«Hey/noBJIeTBOPUTEIILHO» —

TEOPETUYECKOE  COJECpIKaHUE
Kypca HE OCBOCHO,
HEOOXOJMMbBIE yYMEHHS He
c(OpPMHUPOBAHEIL,

BBINTOJTHEHHBIE y4ueOHbIe

3a/laHusl  coJiepiKaT TpyOble
OIIHOKH.




KapOOHOBBIX KHCIOT (YKCYCHOH KHCIIOTEHI,
TUTS €CTEeCTBEHHO-HAyYHOT'O po s
MpeICTaBUTENCH APYTruX KIIAcCOB KHCIIOT),
MOHOCaxapuaoB (TJIFOKO3bI), TUCAXAPHIOB
(caxapo3ssl), MonHMcaxapuaoB (Kpaxmaia u
[EIUTIONIO3B]),  AHWIWHA,  aMHHOKHCIIOT,
0ETTKOB, MCKYCCTBCHHBIX W CHHTETHYECKUX
BOJIOKOH, Kay4yKOB, IJIacTMacC
-Mcnons3oBaHue B yueOHOM U
npodeccroHaNBHO e TeIbHOCTH
XUMHYECKIX TEPMHHOB U CHMBOJIAKH.
Ha3Banwe  W3y4YCHHBIX  BENIECTB IO
TPUBHAIIBHOU WA MEXyHapOIHOM
HOMEHKJIAType W OTPaXCHHE COCTaBa JITUX
COCIMHEHUH C TOMOIIBI0 XHMHYECKUX
dhopmym.

OTpakeHHe XHUMHYECKHX IIPOLIECCOB C
MTOMOIIIBIO YPABHEHUN XUMUYECKUX PEaKIIUi
-O0BsICHEHHE CYITHOCTH XUMHYCCKIX
nporieccoB. Knaccupukarust XUMHUISCKIX
peaxiuii o pa3IMyHBIM MPU3HAKAM: YHCITY
1 COCTaBY NMPOJYKTOB U PEAarcHTOB,
TeIIoBOMY 3G KTy, HallpaBcHHO, (ase,
HAJIMYUIO KaTaJIn3aTopa, U3MEHEHUIO
CTETICHEH OKUCIICHUS AIIEMEHTOB,
00pa3yIoMmuX BEIIeCTBA.

YcTaHOBKA IPU3HAKOB OOIIET0 U
Pa3IMIHOTO B TUIIOJIOTUHU PEAKITHH IS
HEOPTaHMYECKOU M OPTaHUIECKOH XUMHUH.
Krnaccuduimkarst BermecTs U MPOIECCOB C
TOYKHU 3PEHUS OKUCICHUSA-BOCCTAHOBIICHUS.
CocTtaBieHne ypaBHEHUI peakuuii ¢
MOMOIIIBIO0 METO/Ia DIIEKTPOHHOTO OajaHca.
OO6BbsacHeHne 3aBUCHUMOCTH CKOpPOCTH
XUMHYCCKOH  peakiuu W TOJIOKCHHUS
XUMHUYECKOTO DPAaBHOBECHUS OT pPa3IMuHBIX
(hakTopoB

-BrImonHeHne XUMHYECKOTO IKCIIEPIMEHTA
B TIOJTHOM COOTBETCTBUU C MIPABUIAMU
0e30MacHOCTH.

HaGmronenne, Qukcanuss ©W  ONHCaHUE
Pe3yabTaTOB MPOBEAECHHOTO HKCIIEPUMEHTA
-IIpoBesieHNEe  CaMOCTOSITENIBHOTO — TTOMCKA
XUMHUYECKOI nHdopmanuu c
WCIIOJIb30BAaHUEM Pa3lIMYHBIX HCTOYHUKOB
(Hay4HO-TIOIYJISIPHBIX U3JaHUH,
KOMITBIOTEPHBIX ~ 0a3 JaHHBIX, PECYpCoB
WHaTepHeTa). HUcnonb3oBanue
KOMITBFOTEPHBIX TEXHOJIOTHH il 00paboTKH
U TIepelay XUMUYeCKON HH(OpMaIK U ce
MPEJICTABJICHUS B Pa3IMIHBIX (hopMax

- YcTaHOBKA 3aBUCHMOCTH MEKIY
KauyeCTBEHHOW M KOJIMYECTBEHHON
CTOPOHAMH XUMHUYECKHX O0OBEKTOB U
TIPOIIECCOB.

Pemrenue pacdyeTHbIX 337124 MO0 XUMAYECKUM
(dhopmynam U ypaBHEHUSIM

-O0BSICHEHUE XUMUYICCKHX SIBIICHHIA,
MIPOUCXOISIINX B IPUPOJIE, OBITY U HA
MIPOU3BO/ICTBE.

Onpeznenenue BO3MOKHOCTEH MPOTEKaHUs
XUMHYECKHX IPEBPANICHUI B PA3IMIHBIX




YCIIOBHSX.

Co0utroieHne TpaBUIl SKOJIOTHIECKH
rPaMOTHOTO TIOBEJICHUS B OKPYIKAOIIEH
cpene.

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

CoOmnroieHue mpaBui 0€30MacHOr0
o0palieHus ¢ TOPIOYUMH H TOKCUYHBIMU
BEI[ECTBAMH, J1ab0opaTOPHBIM
obopynoBanueM. [ToAroTOBKa pacTBOPOB
3aJJaHHON KOHIIEHTPALUK B OBITY U Ha
POU3BOJICTBE.

HpI/IMepLI OLICHOYHBIX CPEACTB:

Bapuanr Ne 1 «Cmpoenue amomay

gonwmume:

1. AtomHas opburtanp — 3710 ... .

2. Bce xumuueckue 3JIeMEHTHI JCIIST Ha CIASAYIOIINE TUITBI: I)....
2)....
3. 'maBHOE KBaHTOBOE YHCIIO 0003HAYAIOT OYKBOH ... , IPUHUMAET 3HAYCHHE ... ,
XapaKTepu3yer ... .

4.PeanbHast d5ieKTpoHHAsS (OpMysIa UMEET BU]T ... .
5. T'pynna —3t10 ... .

6. DIIEKTPOOTPUIIATEILHOCTh KOJMYECTBEHHO XapaKTepu3yeT cBoiicTBa: 1) ..., 2)...;
yem 6ombie OD0, TeM cuiibHEee BRIPAKEHBI CBOMCTBA ... .

7. B nepuoaax cieBa HampaBo pajnyc aToMa ... SHEPTHUs CPOJCTBA K AIEKTPOHY ... , OD0...
YBEJIMYUBAIOTCS CBOMCTBA ... .

Ykaxcume Homep npasgunavnozo omeema

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

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

24
11. Dnexkrponnas GpopmMysa HoHa 3 3s23p® COOTBETCTBYET aTOMY:
1) Ca; 3) Sc;




2) K, 4) CL

12. Atomy Fe B BO30Y>KJICHHOM COCTOSTHUU COOTBETCTBYET (popMyIia:
1) 4s13d°4pt; 3) 4s°3d%4p?;
2) 4s23d’; 4) 4s'3d54p2.

13. Husmiast cternens OKMCIEHHUS IS DIIEMEHTa C 3JICKTPOHHOM (hopmyitoit 4523d1%4p* paBHa:

1) -2; 3) -1,
2) —-3; 4) —4.
Bapuant Ne 2 «Cmpoenue amomay
Hononnume:
1. OpburanpHOE KBAHTOBOE YHCIIO 0003HAYaeTCs OYKBOH ... , IPUHUMAET 3HAYCHUE ....... ,
XapaKTePU3YeT .......... .
2. MetauimyecKue XMMUYECKUE DIIEMEHThI UIMEIOT OCOOCHHOCTH 1) ... .
2) i
3) e

3. llpunuun [laynu yuraercs Tak: ............ .
4. CBo#icTBa XUMHUYECKHUX 3JIEMEHTOB U3MEHSIIOTCSI IEPUOIUYECKH TTOTOMY,

YTO oevveneenne.
S. HepI/IOIl (o S .
6.KonnuecTBeHHOM XapaKTepUCTUKON METANINYECKUX CBONCTB — SBIISETCS
BEUYMHA, HA3bIBAEMAS ........... , 0003HayaeTcst OyKBOH .............
7. B VII rpymme (FJ'IaBHOI/I noarpynne A) oT acTata K (bTopy panuyc atoma ... ,
SHEPTHUsI CPOJACTBA K IJIEKTPOHY ........ ,000 ....... , HEMETaJNTMYECKHUE CBOMCTBA

Ykaxcume nomep npasunvnozo omeema
8. DnektponHas 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. Jl;is xpoma xapakTepHa CTeNeHb OKUCIICHUSI:
1) 0,2,3,6; 3) 0,1,2,4;
2) 0,3,4,5; 4) 0,2,3,5.

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

1) s; 3) K;

2) CI, 4) Ca.

2. Atomy V B BO30YXIEHHOM COCTOSTHHH COOTBETCTBYET (hopMmyJia:
1) 4s'3d34pt; 3) 4s°3d5;

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

13. Husiias cTeneHb OKUCICHHS ISl DJIEMEHTA C QJIEKTPOHHO# (hopmoii 4s23d1%4p> paBHa:
1) -3; 3) —4;
2) —1; 4) -2.



[TpumepHbie TeMbI pedepaToB (TOKIAI0B), HHIUBUAYATbHBIX IPOESKTOB

. buotexHonorus u renHas uHxkenepusi — texnonoruu XXI Beka.

. HanotexHosorust kKak IpUuOpUTETHOE HAIIPaBJIIEHUE Pa3BUTHUSL HAYKU U IPOU3BOICTBA
B Pocculickoit @enepanuu.

. CoBpeMeHHbIE METO/Ibl 00e33apaKMBaHUS BOJIBI.

. AnnoTponusi METaJLIOB.

J Kuznp u gesarensHocts J.M.Menpaeneena.

. «[lepuonnyeckomy 3akoHy Oyyiiee He TPO3UT Pa3PYIICHUEM. . ) © Cunres
114-ro snementa — TpUyM( POCCUNCKUX (PU3HKOB-SACPIIUKOB.

. W3otonkl Bomopoa.

. Hcnonb30Banne palnoaKTUBHBIX U30TOIIOB B TEXHUUECKUX LIEJISAX.

. PeHTreHoBcKkoOe U3Iy4eHHE U €ro UCII0JIb30BaHUE B TEXHUKE U MEIULIMHE.

. [Ina3ma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

. AmMop¢HbIe BemiecTBa B IpUpoJie, TEXHUKE, OBbITY.

. OxpaHa OKpyXarolled cpeibl OT XMMHUYECKOIro 3arpsi3HeHus. KonuuecTBeHHbIE
XapaKTEPUCTUKH 3arpsA3HEHUST OKPYKAKOIIEH Cpebl.

. [Ipumenenue TBep0TO U ra3000pa3Horo okcuaa yriaepoaa (IV).

. 3aluTa 030HOBOI'0 3KpaHa OT XUMHUYECKOT0 3arpsi3HEHNUS.

. I'pyOoaucnepcHble  cuCTEMBbl, HX KilaccuUKaluss U  HCIOJIb30BaHHE B
npodhecCuoHaNbHOM NeSTeNbHOCTH.

. Kocmernueckue renm.

. [IpuMeHeHue cycnieH3uil U 3MYJIbCUN B CTPOUTEIILCTBE.

. MuHepansl ¥ TOpHbIE OPOJIbI KAK OCHOBA JTUTOC(EPHI.

. PactBops! Bokpyr Hac. Tunsl pacTBOpPOB.

. Bopa kak peareHT u cpena Juisi XUMHYECKOT0 Mponecca.

. Kusnb u pgesarenbHocts C.AppeHuyca.

. Bkmang oTeuecTBEHHBIX YYEHBIX B  Pa3BUTUE TEOPUU  BJIEKTPOIUTUYECKOU
JUCCOLIMAINY.

. YcTpaHeHue )KeCTKOCTH BOJIbI HA IPOMBIIUIEHHBIX PEANPUATHAX.

. CepHas KUCJIOTa — «XJI€0 XUMHYECKOU MPOMBIIIIIEHHOCTH.

. Hcnonb30BaHne MUHEPATIBHBIX KUCJIOT HA MPEANPUATHSIX Pa3IMUHOTO MPOQUIIS.

. Oxcupl U CONM KaK CTPOUTENIBHBIE MaTEPHUAIIBL.

. Hcropus rumnca.

. [ToBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

. MHoronukuii kKapOoOHAT KalbLUs: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

. Peakiiuu ropeHus Ha MPOU3BO/ICTBE U B OBITY.

. BupryanbHoe Mo/ieIMpOBaHNE XUMUYECKUX ITPOLIECCOB.

. DNEKTPOIU3 PaCTBOPOB AIEKTPOJIUTOB.

. DNEKTPOIN3 PaCIIaBOB JIEKTPOIHUTOB.

. [IpakTueckoe MNpPUMEHEHHE D3JEKTPOiH3a: papUHUPOBAHUE, TIaJbBAaHOILIACTHKA,
raJibBaHOCTET Ul

. HcTopus nomyueHus 1 NPOU3BOICTBA ATFOMUHUS.

. DNEKTPOIUTUYECKOE NMOTyYeHHE U papUHUPOBAHUE ME/TH.

. Kuznp n gestenpHocTh 1. J[9BH1.

. Ponp MeTannoB B UCTOpPUM YENIOBEYECKOW IUBMWIM3ALMU. VCTOpUS OTEeuecTBEHHOU
yepHOU MeTautypru. COBpeMEHHOE METAIIITYPIHUECKOE IIPOU3BOJICTBO.

. Hcropusi OTeUeCTBEHHONW LBETHOW MeETAUTypruu. Poib METauloB M CILIAaBOB B
HAayYHOTEXHUYECKOM IIPOTPECCE.

. Koppo3us MeTannos u crnocoObl 3alIUThl OT KOPPO3UH.

. WuepTHBIE 1 01aropoHbIE ra3bl.

° Poxxnmaroniye coiayu — rajaoreHsl.



. Hcropus mBEACKON CIIUYKU.

. HcTopusi BOBHUKHOBEHUS U PA3BUTHS OPraHUYECKON XUMUU.

. Kuznb u nestensHocte A.M.byTieposa.

. Buranusm u ero kpax.

. Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU W Pa3BUTUU MUPOBOI OpraHUYECcKOi
XUMUH.

. CoBpeMeHHbIE TPEICTABICHHS O TEOPUU XUMUUYECKOTO CTPOCHHS.

. DKOJIOTHYECKHE aCMeKThl UCIIOIb30BAHUSI YTIIEBOIOPOIHOTO CHIPBSI.

. DKOHOMHYECKHE aCMeKThl MEXIYHApOJIHOTO COTPYIHHUYECTBA MO HUCIOJIH30BAHUIO
YTJIEBOJOPOAHOTO CHIPHSI.

. Uctopusi oTKpbITUS U pa3pabOTKHM Ta30BbIX W HE(PTIHBIX MECTOPOXKICHUN B
Poccuiickoit deneparumu.

. XuMHUS YTIACBOIOPOJTHOTO CHIPBS U MOsI Oy Tymiasi mpodeccusi.

. YT1eBo10poHOE TOILIUBO, €r0 BUbl U Ha3HAUCHHUE.

. CHHTETHYECKHE KaydyKH: HCTOPUSI, MHOTOOOPA3He U MEPCIICKTHBBI.

. Pe3unoTexnnueckoe mpou3BOCTBO U €0 POJib B HAYYHO-TEXHHUUECKOM IPOTpecce.

. CapouHoe MPOU3BOJICTBO U POJIb XUMUHU YTIIEBOJIOPOJIOB B HEM.

. HedTs 1 ee TpaHCHOpTUpOBKA KaK OCHOBAa B3aUMOBBITOJHOTO MEXKIYHAPOIHOTO
COTPpYAHUYECTBA.

Bonpocsl k 3aueTy no JMCUMILUIHHE «XUMUSD»

1. Tlepuoauveckuii 3aKOH U MEPUOANYECKAS CUCTEMA XUMUYeCKuX neMeHToB Jl. U.
MenpeneeBa Ha OCHOBE MPEACTABICHUI O CTPOCHUH aTOMOB. 3HAUCHUE
MEePUOIUYECKOTr0 3aKOHA JIJI Pa3BUTHS HAYKH.

2. TlpenenpHbIE YriIeBOIOPOIBI, 00IIask (POpMyITa TOMOJIOTOB JAHHOTO Psijia.
XUMHYECKUE CBOWCTBA METaHa.

3. CTpoeHue aroMOB XMMHUYECKHUX 3JIEMEHTOB M 3aKOHOMEPHOCTH B M3MEHEHUHU HX

CBOICTB Ha IpHUMeEpE: a) AIEMEHTOB OJJTHOTO MEepHoaa; 0) TEMEHTOB OJHOM TTIaBHOM
MOATPYTIIIBL.

4. HenpenenbHble YIJIEBOAOPOIBI psila 3TUJIEHa, obOmas (opMmyna M XHUMHUYECKOE
CTpOEHHE TOMOJIOrOB JaHHOTO psifa. CBOWMCTBA U MPUMEHEHHUE STUJICHA.

5. Bwuabl XUMHYECKOH CBSI3W B HECOPTAHUYECKUX M OPTAHHYECKUX COCTMHEHUSX: MOHHAS,
MeTaJTNYecKasi, BOJOPOIHAS, KOBAICHTHAs (TTOJIIpHAS W HETOJISIPHAs); MPOCThIC H
KpaTHBIE CBSI3H.

6. IluxmnonapaduHbl, X CTPOEHUE, CBOWCTBA, HAXOXKIECHHUE B MPHUPOJE, MPAKTUIECKOE
MPUMEHEHHE.

7. Knaccudukaryss XaMUYeCKIX PeaKIfil B HEOPraHUIEeCKOH U OPTaHUYECKOM XUMUH.

8. JlueHOBBIE yYTIEBOJIOPOMABI, MX XHUMHUYECKOE CTPOCHHE, CBOICTBa, MOJY4YCHHE U
MpaKTHYeCKoe 3HadeHre. HaTypallbHbIN  CHHTETHYECKHE KayIyKH.

9. OOparHMOCTh peakiui. XWMHUYECKOEe pPaBHOBECHE M CIIOCOOBI €ro CMEMICHUS:
W3MCEHEHUE KOHIICHTPAIMH PEarupyoIuX BEIIEeCTB, TEMIIEPaTyPhI, JaBICHUS.

10. AttleTiieH — TIPEJCTaBUTENb YIJICBOJOPOJOB C TPOHHOW CBS3BI0 B MOJICKYIIC.
XUMUYECKUE CBOWMCTBA, IONyUYEeHUE U IPUMEHEHHE alleTHIICHA.

11. CkopocTh ~XMMHUYECKUX peakluid. 3aBUCHMOCTh CKOPOCTH OT MPHUPOJBI,
KOHIIEHTPAIIUU BEIIECTB, IUIOMIAAN TTOBEPXHOCTH COMPUKOCHOBEHUSI PEarupyronmx
BEIIIECTB, TEMIIEPATYPHI, KaTaIN3aTopa.

12. Apomarndeckue yriaeBoaopoabl. beHs3on, cTpykrypHas Qopmysa, CBOWCTBa |
nosyuenue. [Ipumenenmne 0eH301a U €ro roMoJIOroB.
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OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUUYECKOTO CTPOCHUS OPraHMYECKHX BELIECTB A.
M. bytneposa.

Peakmiui noHHOTO 0OMEHA. Y CIIOBUS X HEOOPATHUMOCTH.

N30mepust OpraHnyecKkux COCIMHEHUN U €€ BUBI.

Knaccudukanus HeOpraHnuecKux COeAMHEHUH.

HewMmeramibl, MX MOJIOXKEHUE B IEPUOJUYECKON CHCTEME XUMUYECKHUX 3JIeMEHTOB /1.
W. Menneneesa, cTpoeHre UX aTOMOB. OKHCIIUTENIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA
HEMETAJUIOB HA IPUMEPE 3JIEMEHTOB MOATPYIIbI KUCIOPOIA.

[IpenenbHbBIE OMHOATOMHBIC CHHUPTHI, WX CTPOCHHUE, (U3NYECKUE U XUMHUYECKUE
cBoricTBa. [lonmyyenue u npuMeHeHre TUIOBOIO CIUPTA.

Merasuisl, UX IIOJIOKEHUE B IIEPUOJUIECKON CUCTEME XUMUYECKUX d1emeHToB 1. U.
MenneneeBa, CTpoeHHME HMX AaTOMOB, METAUIMNYECKAas XUMHUYECKas CBA3b
MeTaJIJIMYecKasi KpucTajinyeckass peumérka ¥ (U3NYecKUe CBOWCTBA METAILIOB.
OO01re XMMUYECKHEe CBOMCTBA METAIIOB.

[TpupoaHbIe HCTOUHUKH YTIIEBOJOPOIOB: HEPTH, IPUPOAHBIN ra3 U UX MPAKTUYECKOE
HCII0JIb30BaHUE.

AJoTponus HEOPraHMYECKUX BELIECTB HA IIPUMEPE YIIIepoJia U KUCIOpOoa.

®DeHouL, ero XMMHUYECKOe CTPOEHHE, CBOMCTBA, ITOJIy4EHUE U IPUMEHEHHE.
Hucnepcubie cuctembl. Kiaccudukanus AUCIEPCHBIX cucTeM. [ pyOoucrepcHbie
CUCTEMBI: SMYJIbCUU U CYCIIEH3UHU. TOHKOAUCIIEPCHBIE CUCTEMBI: KOJUIOUIHBIE (3011
Y TeJIM) U UICTUHHBIC. 3HaAYE€HUE TUCIIEPCHBIX CUCTEM B KUBOM U HEXXHUBOU MPUPOJIE U
MPaKTUYECKON KU3HU YEIOBEKA.

Anpaeruipl, UX XHMHUUYECKOE CTpoeHue M cBoicTBa. llomydenuwe, mpumeHeHue
MYPaBbUHOT'O U YKCYCHOTO QJIbJIETUOB.

Kucnorsl, ux kimaccudukanus ¥ CBOICTBa Ha OCHOBE MIPEJCTAaBICHUA 00
ANEKTPOJIUTUYECKON JUCCOLUALINH.

['moko3a — mpeacTaBUTeNlb MOHOCAXapUA0B, XUMUUYECKOE CTPOEHUE, PU3NYECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE.

Conu, X cOCTaB U Ha3BaHHE, B3aMO/IEHCTBHE C METAJUIAMHU, KUCIIOTaAMH, I1I€JI0YaMH,
Jpyr ¢ IPYroM C Y4€TOM OCOOEHHOCTEH peaKkIMi OKUCIEHUS-BOCCTAHOBJICHUS U
HMOHHOT0 OOMeHa.

Kpaxman. Haxoxxaenue B npupoe, MpakTHIeCKOe 3Ha4eHHUEe, THIPOIN3 Kpaxmasa.
XuUMHYECKass U HIEKTPOXUMUYECKAsT KOPPO3Us METAUIOB. Y CJIOBHSA, IIPU KOTOPBIX
IIPOUCXOAUT KOPpO3us. Mepsl 3alIUTH METAJUIOB U CIJIaBOB OT KOPPO3HUHU.
AMUHOKHUCIIOTBI, UX CTPOCHHUE U XMMHUYECKHUE CBOMCTBA: B3aUMOJEHCTBHE C COJITHOMN
KHMCJIOTOM, IIeJIo4aMH, APYr ¢ Apyrom. buonornyeckas pojabp aMHUHOKHCIOT M UX
IIPUMEHEHUE.

Teopust snekTponuTHyeckod  aucconranvu. OCHOBHBIE — IOJIOKEHHMSI  TEOPUU
AIIEKTPOJINTUYECKON aucconuanuu. CTeneHb 3JeKTPOIUTHYECKON AMCCOLUALMU U
daxTopsl ee 3aBucuMOcTH. CHIIbHBIE M CPEIHUE AIIEKTPOIUTHL. Jluccormanus Boabl.
Boxopoanslii mokasaress.

[IpenenbHbIE OTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI, UX CTPOEHHE M CBOMCTBA Ha
IIpUMEpPE YKCYCHOM KHMCIIOTHI.

I'maponus colieid, ero TUIIBIL.
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XKupbl Kak cioxHble 3(QUpBI TIHLIEPUHA U KapOOHOBBIX KHUCIOT, UX COCTaB M
cpoiicrBa. JKupsel B npupoje. Ilonsarue o CMC. 3amura npupoasl OT 3arps3HEHUS
CMC.

OKHCIUTENBHO- BOCCTAHOBUTEIbHBIE IPOLIECCHI, X 3HAYECHHUE.

['muuepuH — MHOrOaTOMHBIN CIIUPT; COCTaB MOJEKYJ, (GU3NYECKUEe U XUMHUYECKUE
CBOWCTBA, IPUMEHEHHUE.

OcHOBaHMs, MX KJIacCU(pUKaIMsg M CBOWCTBA HA OCHOBE IIPEIACTABICHHH 00
JIEKTPOIUTUYECKOHN TUCCOLMALINY.

AHUIMH — IPEJCTaBUTENb AMUHOB; XUMUYECKOE CTPOEHHE U CBOMCTBA; IOJIyYE€HUE U
IIPAKTUYECKOE IPUMEHEHHUE.

Onementsl [A-Tpynnsl. Illenounsie Metayuibl. O0mas XapakTepUCTHKA LIETOYHBIX
metauioB. [lonydenue, puznveckue 1 XUMUYECKHE CBOMCTBA IEIOYHBIX METAJUIOB.
[TpupoaHble coeMHEHNs HATPUS U KaJIusl, UX 3HAaUEHUE.

B3anMocBsI3b MeX 1y BaKHEHIIMMU KJIACCAMU OPTaHUYECKUX COEIMHEHHH.
OnemenTts! [IA-rpynnbl. O6mmas XapakTepuCTHKa LIEI0OYHO3EMENbHBIX METANIOB U
marnus. Kanpiuif, ero mnosyueHue, ¢QU3MYECKHEe M XUMHYECKHE CBOMCTBA.
Baxwuelime coeIMHEHNS KaJlblUs, UX 3HAYCHUE U IpUMeHeHne. Kanbiuii B mpupoe,
ero OMoJIoru4ecKas polb.

benku kak Ouonosmmepsl. CBOMCTBA U OMOJIOTHYECKHE (PYHKIIUU OEITKOB.

OO6mas xapakTepucTuka 371eMeHTOB |V rpynmnsl, r1aBHOM NOArpYHIbL. YTIepoa U
KpeMHHUI Kak npocThle BemecTBa. CoeMHEHMs yriepoaa U KpeMHHUs, UX 3HauUeHUe
JUIs 4eJI0BeKa.

B3auMHoOe BiMsSHHME aTOMOB B MOJIEKyJaX OpPraHMYECKUX BEILIECTB Ha IMpUMepe
3TaHoJsa U (eHoa.

AmoMuHui. XapakTepucTUKa  aJIIOMUHUS Ha  OCHOBaHMM  IIOJIOKEHUS B
Ilepnonnueckoir cucreme snementoB J[. M. MenneneeBa u CTpoeHus aroma.
[Tonydyenue, ¢uznueckue W XUMHUYECKHE CBOWCTBA allOMHUHHS. BaxkHeimme
COECIMHEHUS AalllOMUHHUA, HMX CBOICTBa, 3HaueHWe W mpumMeHeHue. [Ipupoansie
COEIMHEHUS aJIFOMUHHUS.

[Tony4yeHue cnupToOB M3 HENPEAENbHBIX YIIIEBOJOPOJAOB. IIpOMBINIIEHHBINH C1OCO0
MOJIyYEHUSI METAHOA.

OO6mrast xapakrepucTuka 31eMeHToB VI rpymnmnsl, rmaBHoi noarpynmnsl. Kucinopon u
cepa Kak mpocTble BemiecTBa. Aorponus. HauGonee BakHble COEAMHEHUS
KHCJIOpPOJ1a ¥ CEpBl, X 3HAUEHUE JIJIS YeIOBEeKa.

OO0miass XapakTepHUCTUKAa BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: COCTaB, CTPOEHUE,
peaxiuu, Jiexaliue B OCHOBE UX MOJTyYEHUS.

O61mue criocoOb! Moay4yeHus: MeTayuioB. [IpakTrueckoe 3HaueHHE IIEKTPOIIH3a.
[lenronos3a, coctaB MoJIeKyl, (pU3UYECKUE U XUMHUYecKue cBoiicTBa. [loHsTHE 00
UCKYCCTBEHHBIX BOJIOKHAX (HA MPUMEpE alleTaTHOTO BOJIOKHA).

OO0mrast xapakTepUCTHKA JIEMEHTOB V IpyMIIbl, TTABHOW MOATPYIIBI HA OCHOBAHUHU
UX TI0JI0KEeHUs B nepuoaudeckoi cucreme [I.M. MenaeneeBa U CTpoeHUs] aTOMOB.
A3oT 1 Qocdop Kak mpocThie BeecTBa. AJIOTPOIIHbIE BUAOU3MEHEeHUs Gocdopa, ux
cTpoeHue u cBoiicTBa. Hambonee BakHble coequHeHHsl a3ota U (ocdopa, ux
npuMeHeHnue. buonornyeckas poisb azora u pocdopa.

['enHas nH>xeHepus u OnorexHosorus. TpancrenHsle (OpPMbI paCTEHUN U )KUBOTHBIX.
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Oomias xapakrepuctruka d —amemMeHToB. Meb, IIMHK, KaK MPOCThIC BEIIECTBA, MX
dusmueckue 1 xuMuueckue cBoricTBa. CoenanHenus d — HIEMEHTOB, UX 3HAYCHUE U
IIPUMEHEHHE.

IIpupOaHBINA U CHHTETUYECKUH KaydyK, UX IIOJIy4eHHE, CBOUCTBA U IIPUMEHEHHUE.
XKeneszo — npencraBUTeNh METAIIOB MOOOYHBIX NOATpyH. OCOOEHHOCTH CTPOEHUS
ero aroma, pU3nMUecKue U XMMUYECKHE CBOMCTBA »keise3a. [IpuposnHble coeauHeHus
xkeinesa. [I[puMmenenne xeiesa U ero CIlaBoB.

®epmenTtsl. [lonsatue o pepMeHTax Kak 0 OMOJOrMYECKUX KaTaiau3aropax OeJKoBOMH
npupoasl. Knaccudukanuss ¢epmentoB. OCOOEHHOCTH CTPOEHUSI U CBOMCTB
(depMeHTOB:  CeNeKTUBHOCTh U 3()(HEKTUBHOCTh. 3aBUCHUMOCTh aAKTHBHOCTH
depmenToB ot Temmeparypsl u pH cpensl. 3HaueHue (GpepMEeHTOB B OHOJOTHH H
IIPUMEHEHNE B IPOMBILLIIEHHOCTH.

['anorensl. O01ast XapakTepuUCTHKa TaJOr€HOB HAa OCHOBAaHMM MX IIOJIOKEHHS B
[Tepuognueckoit cucreme snemeHtoB JI. M. MenneneeBa M CTpPOCHMsSI aTOMOB.
Baxneillne cOeqUHEHMS TaJOreHOB, MX CBOMCTBA, 3HAYCHHE W IIPUMEHEHHUE.
["anorensl B mpupone. buosornueckas posib rajloreHos.

Buramunsl. [lonsitue o BuramuHax. Mx kmaccudukanuss m obo3nauenne. Hopma
notpedieHus: BUTaMUHOB. BoopactBopumsble (Ha npuMepe ButaMuHoB C, rpynmsl B
u P) u xupopactBopumblie (Ha npumepe ButamMuHoB A, D u E). AButamuHO3BI,
THIIEPBUTAMUHO3BI ¥ THIIOBUTAMUHO3BI, HX MPO(UITaKTHKA.

AmboTepHble OpraHMYecKHe W HEOpPraHWYecKue CcoeTuHeHUs. AMPOTepHbIe
OCHOBAaHMS B CBETE MPOTOJUTHYECKOH Teopuu. AMGOTEPHOCTh OKCHIOB U
TUAPOKCUOB MIEPEXOIHBIX METAJIIIOB: B3aUMOJIEHCTBUE C KMUCIOTAMHU U IIEJI0YaMHU

I'opmonsl. [lonaTne o ropmMoHax Kak OHOJOIMYECKM AaKTHUBHBIX BEILECTBAX.
Knaccugukanus TOPMOHOB: CTEpOU/IbI, MIPOU3BOJIHBIE aMUHOKHCIIOT,
HOJIUIENTHIHbIE U OeNKOoBble TOpMOHBL. OTHeNbHBIE MPEACTaBUTENIN: ICTPAaAUOI,
TECTOCTEPOH, UHCYJINH, aAPCHAINH.



Jluct peructpanuu u3BMeHEeHU!




