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1. HIACHOPT IPOT'PAMMBI YYUEBHOU JUCIHHUITJIMHBI
XHUMHUHA

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma  yuyeOHOW  JUCHUIUIUHBI  SIBJSIETCSA  4YacCTblO  OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MporpamMmbl B cooTBeTcTBUM ¢ OT'OC 1o
crienanbHocTH 26.02.03 CynoBoxaeHue.

[Iporpamma y4yeOHOM IUCUMIIMHBI MOXET ObITh MCIOJIb30BaHa APYTHMMHU
o01reo0pazoBaTeIbHBIMU YUPEXKICHUSIMU npodeccuoHaIbHOTO u
JOTIOJTHUTENIBHOTO 00pa30BaHus, PeaNu3yIolUMU 00pa30oBaTEIbHYIO MPOrpamMmy

cpeaHero (IoJIHOT0) 00IIero oOpa3oBaHusl.

1.2. MecTo y4eOHOIl JUCHMILUIMHBI B CTPYKTYpPe OCHOBHOH NMpogeccuoHaIbLHOM
oOpasoBarteabHoii mporpammsl (OITOID):

JlononuutensHble yaeOHble ipeameTsl. JIB.02 Xumus

1.3. Hean u 3agaum y4eOHOM JUCHMILIMHBI — TPeO0OBaHMS K pe3yJbTaTam
OCBOCHMS Y4eOHOM TNCHUNINHBI:
CoaepxaHue nporpaMMbl HAMPABICHO HA IOCTUKEHUE CIEIYIOUIUX LeJIei:

o dbopMupoBaHue y OOy4YaIOIIMXCA YMEHHUS OILICHUBATh 3HAYMMOCTH
XUMUYECKOTO 3HAHMS JJIsI KaKJOT0 YEJIOBEKa;

o dbopMupoBaHUE y 00y4aIOIUXCS IEJIOCTHOTO MPEICTABICHUSI O MUPE
U POJIM XMMHUHU B CO3JIaHUU COBPEMEHHOW €CTECTBEHHO-HAaYyYHOW KapTHUHBI MHUpA;
YMEHUSI OOBIACHITH OOBEKTHI U TMPOIECCHl OKPYKAMOIIECH 1eHCTBUTEILHOCTH:
MPUPOAHOM, COLUMAIBHOM, KYJIBTYPHOM, TEXHUYECKOW CPEAbl, — HCIIOIb3YS IS
3TOTO0 XUMUYECKUE 3HAHUS,

o pa3BuTHE y OOydYaromuxcss YMEHHMHA pas3nnyaTh (aKThl W OIICHKH,
CpPaBHUBATh OLICHOYHBIEC BBIBOJBI, BUAETh HX CBA3b C KPUTEPUSMH OLEHOK H
CBSI3b KPUTEPUEB C OMNPENCIICHHOW CHUCTEeMOM LEeHHOCTEeH, (popMynupoBaTh H

000CHOBBIBATH COOCTBEHHYIO TTO3UITUIO;



o npuoOpeTeHrne 00y4arouMMHUCS ONbITa pa3HOOOPA3HOM NESITENHHOCTH,
MO3HAHUSI W CaMOIIO3HAHMS; KIIIOYEBBIX HABBIKOB, HMEIONIUX YHHUBEPCAIbHOE
3HAQUYCHHUE MJI1 Pa3IUYHBIX BHUJOB JIEATEIILHOCTH (HABBIKOB pELICHUS MPOOJieM,
NPUHATHS ~ pELIeHWM, T[OUCKa, aHaiauza U o0paboTku  uHbOpManu,
KOMMYHUKATHUBHBIX  HABBHIKOB,  HABBIKOB  HW3MEPEHUN,  COTPYJAHHYECTBA,
0e30macHoro o0palieHus ¢ BeIeCTBAMHU B MOBCEAHEBHON KU3HU ).

3agaum JUCHUTUTUHBI « X UMHUS»:

° OCBOCHHE 3HAaHUU 0 XUMHUYECKOUN COCTAaBJIAIONICH
€CTeCTBCHHOHAYYHOW KapTUHBI MHpPA, BAXKHEUIIUX XUMHYECKUX TOHATHUSIX,
3aKOHAX U TCOPHUIX;

o OBJIQJICHUE YMEHUSMH TPUMEHATH TIOJy4YCHHBIC 3HAHHUS IS
O0OBSICHEHUS PA3HOOOPA3HBIX XUMHUYECKUX SIBICHUM U CBOWCTB BEIICCTB, OIICHKH
pOJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUA W TIOJYYCHUU HOBBIX
MaTepHuasoB;

o pa3BUTHE TIO3HABATEIIBHBIX HMHTEPECOB W  MHTEUIEKTYaJlbHBIX
CIIOCOOHOCTEH B IPOIIECCE CAMOCTOSITEIbHOTO MPUOOPETEHNSI XUMUYECKUX 3HAHUM
C HCIOJB30BAaHUEM pA3IMYHBIX MCTOYHUKOB HMHPOpPMALMU, B TOM YHUCIE
KOMITbIOTEPHBIX;

o BOCIIUTaHUE YOEKIEHHOCTH IMO3UTUBHOW POJU XUMHUU B IKUZHH
COBPEMEHHOT'0 00111ecTBa, HEOOXOIUMOCTH XUMHYECKH IPAMOTHOTO OTHOIIEHUS K
COOCTBEHHOMY 37J0POBBIO M OKPY>KAIOIIEH Cpene;

o NPUMEHEHHE TMOTYyYEHHBIX 3HAHWM W yMEHUH ns 0e30macHoro
WCIIOJIb30BaHUsl BEUIECTB U MATEPHUANIOB B OBITY, HA MPOU3BOJCTBE U B CEIILCKOM
XO35IUCTBE, JJIsI PEUICHUS MPAKTHUYECKUX 3a7a4 B TMOBCEIHEBHOW >XKHU3HHU, IS
MpEAYNPEKICHHS SBICHHUM, HAHOCSAIIUX BPE/l 3J0POBBIO YEJIOBEKA U OKPYKaroIei
cpene.

B pesynbTaTte ocBoeHus y4eOHON AUCIUIUIMHBI O0YYAFOIIHIACS TOKEH YMeTh:

. Ha3bIBaTh  W3yYCHHBbIE  BELIECTBA IO  TPUBHAIBHOM  WIH

MEXIYHAPOJHOW HOMEHKIJIATYPE;



. ONpENENATh BAJICHTHOCTb W CTENEHb OKUCICHHS XUMHUYECKUX
AJIEMEHTOB, TUIl XUMUYECKON CBA3U B COCIMHEHUSAX, 3apsA] MOHA, XapaKTep Cpelbl
B BOJHBIX PAaCTBOpPax HEOPraHWYECKUX U OPTaHMYECKUX COCAUHEHUMN, OKUCIUTEID
U BOCCTAaHOBUTEIb, IIPUHAICKHOCTH  BEIIECTB K  pasHbIM  KilaccaM
HEOPraHUYECKUX U OPTaHUYECKUX COCTUHEHUM;

. XapakTepU30BaTh JJIEMEHTHl MAJIBIX IIEPUOJIOB IO UX IOJIOKECHUIO B
[lepuoguueckoit cucreme J[.M. MeHnneneeBa; oOIIMe XUMHUYECKHE CBOWCTBA
METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYECKUX
COEIMHEHUI; CTPOECHUE U XMMUUYECKHE CBOKCTBA M3YYEHHBIX HEOPraHUYECKUX U
OpPraHWYECKUX COECIMHEHU;

. O0OBSACHATH 3aBUCHMOCThH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,
OPUPOAY XUMHUYECKOW CBA3M (MOHHOW KOBAJEHTHOM, METAINIMYECKOW U
BOJIOPOJIHOI), 3aBUCHUMOCTh CKOPOCTH XHMHMUYECKOW peakIUu U TOJ0KEHHE
XHMHUYECKOT0 PaBHOBECHS OT Pa3InYHbIX (PaKTOPOB;

. BBIIOJIHATE ~ XMUMMYECKHM  DKCIEPUMEHT: 110  PaClIO3HABAaHUIO
BKHEUIINX HEOPTAHUYECKUX U OPTaHUYECKUX COCIUHEHUN;

. OPOBOJIUTh CAaMOCTOSITEJIbHBIA MOMCK XMMHUYECKOW HH(pOpMaluu C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB (HAYYHO-NOIYJSIPHBIX —HW3JaHUMH,
KOMIIBIOTEPHbIX ~ 0a3  JaHHBIX, pecypcoB  MHTepHera);  HMCIONB30BATh
KOMIIBIOTEPHbIE ~TEXHOJIOTMH JJIsi 00pa0OTKM M HepeJaud  XUMHUYECKOM

uH(OPMAIH U €€ MPEJICTABICHUS B PA3INYHBIX (hopMax;

. CBS3BIBATH W3YYCHHBIM MaTepHal CcO CBOEW TNpodecCHOHATBHOM
NEATENbHOCTBIO;
. perarb pacyeTHble 3aJadyd [0 XHUMHYEeCKUM (dopmynam u

YpaBHEHHUSIM; HCMOJIb30BaTh MPUOOPETCHHBIE 3HAHHUS U YMEHHUS B MPAKTUYECKOU
NEATENBHOCTU U MOBCETHEBHOM KU3HU:

. OOBSCHATh XUMHYECKUX SBJICHUH, TPOUCXOISIINX B TIPUPOJIE, OBITY H
Ha MPOU3BOJICTBE;

. ONpeAEsATh BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MIPEBPALLICHUN B

Pa3JIMYHBIX YCIOBHAX U OOCHKH UX HOCJIGI[CTBI/Iﬁ;



. OIICHUBATh BIIMSHUE XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpejibl
Ha OpPraHu3M YeJIOBEKa U IPYTHUE KUBbIE OPTaHU3MBI;

. oOpamarbcsi € TOPIOYMMH U TOKCHYHBIMU  BEIECTBAMU U
71a60paTOPHBIM 000PYAOBAHUEM;

. CMEIIMBAaTh PACTBOPHI 3aJaHHON KOHIIEHTpaluu B OBITY W Ha
MIPOU3BO/ICTBE;

B pesynbrare ocBoeHUs1 yueOHON TUCIMIUIMHBI O0yYarOIIUNCS TOJKEH 3HATh:

. BOKHEUIIINE XUMHUUECKUE TTOHSATHUSI: BEIIECTBO, XUMUYECKHUI DJIEMEHT,
aToOM, MOJIeKyJia, OTHOCUTEJbHbIE aTOMHAs W MOJICKYJISIpHAasT MaccChl, HOH,
QJUIOTPOMHMS,  W30TOMNbI,  XUMHYECKash  CBS3b,  DJEKTPOOTPHUIIATEIIHLHOCTD,
BaJICHTHOCTbh, CTEMEHb OKHCIJICHHS, MOJIb, MOJISIpHAash Macca, MOJISIPHBIA 00beM
razoo0pa3HbIX BEIIECTB, BEIIECTBA MOJEKYJISIPHOTO U  HEMOJICKYJISIPHOTO
CTPOCHHMS, PACTBOPBI, DJEKTPOIUT U  HEDJIEKTPOIUT, IJICKTPOJIUTHUCCKAS
JUCCOLIMAIIMSI, OKHUCIUTENIb U BOCCTAHOBUTENb, OKUCIECHHE M BOCCTAHOBJICHHE,
TEIUIOBOM  3(PeKT peakiu, CKOPOCTh XMMHUYECKOM pEakIuu, KaTajus,
XUMHYECKOE€ paBHOBECHE, YIJIEPOAHBIA CKeleT, (YHKIMOHAIIbHAS TpyMIa,
U30MEpHsi, TOMOJIOTHS;

. OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUSI MACChI BEIIECTB, TOCTOSIHCTBA
cocrana BelecTs, [lepuonnueckuii 3akon .M. Menneneena,;

. OCHOBHBIE TEOPHUH XUMHUHU; XUMHUYECKOWU CBS3H, AJICKTPOIUTHUECKOUN
JTUCCOLMALINN, CTPOEHUS OPTAHUYECKUX U HEOPTAHUYECKUX COEANHEHUI;

. Ba)KHEWIIINE BEIIECTBA U MaTepHAIIbl: BAXKHEHUIIINE METAJIJIbI U CILIABBI;
CepHasi, COJIsTHas, a30THAs W YKCYCHasi KUCJIOTHI; OJaropojiHble Tasbl, BOJIOPOI,
KHCIIOPOJI, TAJIOTeHBI, IEJI0YHBIE METAJIbI; OCHOBHBIE, KHCIOTHBIC U aM(OoTepHbIC
OKCHUJIbI U THAPOKCHUJBI, IIEIOYH, YIJIEKUCIBII U yrapHbIi ras3bl, CEpHUCTBIN ras,
aMMHMaK, BOJla, MPUPOJHBIA ra3, ME€TaH, 3TaH, 3TUJICH, alleTUIICH, XJIOPHU HaTpHs,
KapOOHAT W TUApOKapOoOHAT HaTpws, KapOoHat u Qocdar kampiusa, OeH30I,
METAHOJ U ATAHOJI, CJIOXHbIE 3(DUPBI, KUPBI, MblJIa, MOHOCaXapuibl (TIHOKO03a),

aucaxapuabl (caxaposza), mnoaucaxapuiabl (KpaxMal H IeJUII0JI03a), aHWJIUH,



AMUHOKHUCJIOTHI, OCJIKM, MCKYCCTBCHHBIC M CHHTETUYECKHE BOJIOKHA, Kay4dyKH,
MJIACTMACCHI.

OcBoeHue conepKaHusi y4eOHON IUCHHUIUIUHBI «XUMHS», 00eCTeUHBAET
JTOCTH)KEHUE 00YUYaIOIUMUCS CJICTYIONIUX PE3YIbTATOB:

. JIMYHOCTHBIX:

— YyBCTBO TOPJOCTH W YyBAXCHUS K HCTOPUM U JOCTHKCHUSAM
OTCUECTBCHHON XMUMHUYECKOM HAyKW; XHMHYECKH TPAaMOTHOE IIOBEJCHUEC B
npo(ecCHOHATBLHON JEATEIPHOCTH W B OBITY NPH OOpalIeHUd C XUMHUYECKUMU
BEI[ECTBAMU, MaTeprajIaMU U TPOLIECCaMU;

— TOTOBHOCTH K MPOJIOKCHUIO 00pa30BaHMs U TOBBINICHUS KBaIM(DUKAIIUN
B U30paHHOW MpodeccHoHaIbHON AEATETLHOCTH U O0BEKTUBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMIICTCHIIMH B 3TOM;

— YMEHHE HCITOJIb30BaTh JIOCTHKCHHUS COBPEMCHHOW XMMHYECKOW HAyKU W
XUMHYECKUX TEXHOJIOTUH JJIs TOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
pa3BUTHs B BEIOpaHHOM MpodecCHOHANIBHON NeSTeIbHOCTH;

. MeTanpeaMeTHbIX:

— WCIOJIb30BaHUE PA3UYHBIX BHUJIOB ITO3HABATENBHON NEATEIbHOCTH U
OCHOBHBIX MHTEIJIEKTYyaJIbHBIX Onepanuii (MOCTAaHOBKHU 3a1auu, (HOPMYITUPOBAHUS
TUIOTE3, aHalu3a W CHUHTE3a, CpaBHEHHS, OOOOIIEeHMs, CHCTeMaTH3alluH,
BBISIBJICHUS PUYUHHO-CJIE/ICTBEHHBIX CBsI3EH, MOKCKa aHaJIOT OB,
(dbopMynupoBaHUs BBIBOJOB) JUIsl PEHICHHS IMMOCTAaBJICHHOW 3a/1aud, MPUMEHEHHE
OCHOBHBIX METOJIOB TIO3HaHUS (HAOJIOJEHUS, HAYYHOTO OHKCIIEPUMEHTA) IS
M3YYCHHS PA3IMYHBIX CTOPOH XMMHYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOMMOCTh CTAJIKUBATHCS B IpodeccroHanbHOM chepe;

— WCTOJB30BAHHUE PA3TUYHBIX WCTOYHHKOB JUISI TONYYCHHUS XUMHUYECKON
uH(pOpMAINN, YMEHHE OIICHHTHh €€ JOCTOBEPHOCTh IS JIOCTHDKCHHS XOPOIIUX
pE3yNIbTaTOB B MpodeccCHuoHaNbHOMU cepe;

b NpeaMETHDBIX:



— chOpMUPOBAHHOCTh MPEJCTABICHUM O MECTE XUMHUU B COBPEMEHHOU
HAay4YHOW KapTUHE MHpa; MOHUMAaHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYrozopa u
(G YyHKIIMOHAIBHOM TPAMOTHOCTH YEJIOBEKA JJI PELICHUS MPAKTUYECKUX 3a/1a4;

— BJIaJICHHE OCHOBOIOJIATAIONIUMU XUMUUYECKUMU TOHSTUSAMHU, TEOPHUSIMH,
3aKOHAMM U 3aKOHOMEPHOCTSIMU; YBEPEHHOE IOJIb30BAaHUE XUMHUYECKOU
TEPMHUHOJIOTMEN U CUMBOJIMKOM;

— BIIaJICHUE OCHOBHBIMU METOJIaMU HAYyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIMU B
XUMHUH: HAOJIOJEHUEM, OINUCAHUEM, H3MEpPEHUEM, DSKCIEPUMEHTOM; YyMEHHE
o0pabatbiBaTh, OOBSICHATH PE3yJbTaThl MPOBEICHHBIX OIBITOB U JICJIaTh BHIBOJIBI;
TOTOBHOCTh M CIOCOOHOCTh MPHUMEHATh METOJbl [O3HAHUS TPU PEIICHUU
IPaKTUYECKUX 3aJ1ay;

— chOpPMHUPOBAHHOCTh YMEHHS JaBaTh KOJWYECTBEHHBIE OIEHKH U
IIPOU3BOUTH PACUETHI IO XUMHUECKUM (POPMYJIaM U YPaBHCHUSIM;

— BIIQJICHUE TPaBWJIAMH TEXHUKH OE€30MaCHOCTH TPU HCIOJIH30BAHUU
XUMUYECKUX BEIIECTB;

— c(opMuUpOBaHHOCT, COOCTBEHHOW TMO3WLMKA 1O OTHOIICHHIO K
XUMHYECKOW MH(POpMAIIUHU, TTOJTy4aeMOU U3 pa3HbIX HICTOUYHUKOB.

Cormacio  tpeboBanusiM DI'OC COO k pesyabraraM  OCBOCHHUS
oOydaronuMucsi 00pa3oBaTeIbHON MPOrpaMMbl, OOydYaroIIuecsl JOHKHBI OCBOUTH
yHUBEpCaJIbHBIe  y4eOHbIe gaeiictBus (manee — YY) pezynamuesnvie,

noznaeameibHblé, KOMMYHUKaANMUueHbsle.

1.4. Koiu4ecTBO 4aCOB HA OCBOEHME MPOrpaMMbl Y4eOHOH TUCUUILIMHBI:

MaKCHUMAaJIbHOM yueOHOU Harpy3ku oOy4aromerocs 78 4acos.



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI
2.1. O0bem yueOHOM JMCHUIIMHBI M BBl Y4eOHOH padoThI

Bup yueOHo# padoThbl Oovem uacoe
MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 78
Oobs13aTesibHAs ayIMTOPHAas yueOHAasi HAarpy3Ka (Bcero) 78
B TOM YHCJIE:
nabopaTtopHbie pabOTHI 0
MPAKTUYECKUE 3aHATHS 38
KOHTPOJIbHBIE pabOThI 0
KypcoBasi paboTa (IIpOeKT) 0
Koncynpranms 0

HUmozcosas ammecmayus 6 popme oughpepenyuposannoco 3auvema




2.2. TeMaTH4eCKUH IVIAH U COAEP:KaHHE YYeOHOU IMCUUIIMHBI XUMUS

Hanvenosanme Conep:xanue yueOHOro MaTepuasia, 1a00paTopHble U MPpaKTHYeCKue padoThbl, ObBem KOMnlffgﬁi?cﬂ"; ,YYJI, Vposens
PANIEIOB H Tem CaMOCTOSITeJIbHAsA padoTa 00y4aloINXCcsl, KypcoBasi padoT (IpoeKT) (eciu qacoB (l)OpMI/l%OBaHI/lIO KOTOPBIX OCBOGHIIS
npedycmompenut) CHoco0CTBYET JIEMEHT
NPOrpaMMbI
1 2 3 4 5
Paznea 1. OBIIASA U HEOPTAHUYECKASA XUMMUSA 44
Conepxanme yueOHOTO MaTepuaa:
1. | OcHoBHble noHATUS XUMUU. BemectBo. AtoM. Monekyna. Xumuueckui
Tewma 1.1. anemeHT. Aimotponus. [IpocTeie u cioxHble BemecTBa. KauecTBEHHBIN U
OcHoBHbIE KOJIMYECTBEHHBIM COCTAB BEIIECTB. XMMHUECKNE 3HAKU U (POPMYIIBI. Iosnasamensible
MIOHATHS U OTHocuTeNbHBIE aTOMHAs U MOJIEKYJIsipHast Macchl. KomuuecTBo BemiecTsa. 3 1
Kommynuxamusnvie
3aKOHBI XUMHM. OcHoBHBIE 3aKOHBI XUMHUHU. CTEXMOMETpHs. 3aKOH COXPAHEHUS MACChI
BEILIECTB. 3aKOH MTOCTOSIHCTBA COCTABA BEUIECTB MOJIEKYJISIPHOM CTPYKTYPBI.
3akoH ABOTaApO U CIAEACTBHS UX HETO.
[IpakTueckoe (TpenaxepHoe) 3anstue Ne 1: Pemenue 3a7au Ha HaX0KJIeHUE Pecynamuenvie
OTHOCHUTEIILHON MOJIEKYJISIPHOM MacChl, ONIPEIEICHUE MaCCOBOM 10U 3 Ilo3nasamenvhoie 2
XMMHMYECKHX JIEMEHTOB B CJI0KHOM BEILIECTBE, KOJMYECTBA BEILIECTBA. Kommynuxamuesnole
CopeprkaHue yueOHOTo MaTepuania:
1. | llepuommueckuii 3axkon [I.1. Menneneesa. Otkpoitue [I.1. MenneneeBbim
Tema 1.2. [Tepunoaudaeckoro 3akona. [lepuoanueckast TabauIIa XUMUISCKUX
Ilepuonueckuii 3JIEMEHTOB — Ipaduueckoe 0ToOpaskeHne NepruoINIECKOro 3aKOHa.
3aKOH U CrpykTypa nepuoandeckoi TabauIbl: MeproIbl (Malible ¥ OOJIbIINeE),
[lepuoanueckas rpymnsl (TaaBHas U oO6oYHast).
cucrema Crpoenue atoma u nnepuoauyeckuii 3akon .M. Menneneera. Atom —
XUMHYECKUX CJIO’KHAs YacTHLA. S1apo (IpOTOHBI U HEMTPOHBI) U ANEKTPOHHAS 000J10UKa.
anemeHnToB JI.1. N3otonsl. CTpoeHKe 3JEKTPOHHBIX 000704YEK aTOMOB 3JIEMEHTOB MaJIbIX 3 [osnasamenvioie 1
MenneneeBa u neprno10B. OcOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB Kommynuxamusnoie
puoa |y p
CTpOEHHUE 3JIEMEHTOB OOJIBLINX IEPUOJIOB (IIEPEXOIHBIX 31eMeHTOB). [loHsTHEe 06
aToMa. opbutansx. s-, p- u d-opéuranu. DIeKTPOHHBIE KOH(PUTYpALIUU aTOMOB
XMMHMUYECKUX DJIEMEHTOB.
3HaYEHHUE NMEPUOINYECKOTO 3aKOHA U IEPUOANYECKON CUCTEMBI
xuMHuueckux 3nemeHToB /.M. Menneneesa a1 pa3BuTus HayKu U
ITOHMMAaHMsI XMMUYECKON KapTHHbI MUpA.
[IpakTuyeckoe (TpeHaxepHoe) 3ausTue Ne 2: MoaenupoBaHie MOCTPOSHUS 3 Pecynamuenvie
Ileproandeckoit TaOIUIBI XUMUYECKUX JIEMEHTOB. Ilosnasamenvhoie 2
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HaumenoBaHnue
pa3nesnoB U TeM

Coaep:xxanne y4e0HOro MaTepuasa, JJabopaTopHbie U MPaKTHYecKHe padoThl,
CaMOCTOSITeJIbHAsA padoTa 00y4aloINXCcsl, KypcoBasi padoT (IpoeKT) (eciu
npedycmompenvt)

OobeMm
4acoB

Komnerenuumu,
KOMIIETEHTHOCTH U Y'Y ]I,
¢GopMUPOBAHUIO KOTOPBIX

CIOCOOCTBYET 3J1€eMEHT
MPOrpaMMbl

YpoBennb
OCBOEHMUS

KOMMyHMKamMGHble

Tema 1.3.
Crpoenue
BEIECTBA

Conepkanue yq4eOHOrO Marepuaa:

1. | KoBaneHnTHas xumMuyeckas CBsi3b. MexaHH3M 00pa30BaHHs KOBAICHTHOMN
cBs13U (OOMEHHBIN ¥ TOHOPHO-aKIENTOPHBIH). DIEKTPOOTPHUIIATEIILHOCTb.
KoBanenTssle nossipHas 1 HeNossipHas cBsi3M. KparHOCTh KOBaJICHTHOM
cBs3U. MoJleKylisipHbIe U aTOMHBIE KpUCTainyeckue pemietku. CBoiicTBa
BEILIECTB C MOJIEKYJIIPHBIMU U aTOMHBIMHU KPUCTAJUIMYECKUMH PELIETKAMM.
HNonnas xumuueckas cBsi3b. KaTHOHBI, 1X 00pa3oBaHUE U3 aTOMOB B
pe3ynpTaTe npouecca OKUCIeHHs. AHMOHBI, X 00pa30BaHKE U3 aTOMOB B
pe3ynbTaTe mpolecca BOCCTaHOBIEHUs. FIOHHAs CBsA3b, KaK CBS3b MEXKY
KaTHOHAMH M aHMOHAMH 3a CYET JJIEKTPOCTATHYECKOTO MPUTSIKEHHUSL.
Knaccugukamus HOHOB: 10 COCTaBy, 3HaKY 3apsijia, HATMYHUIO THIPATHON
o6os0uku. MloHHbIe KpuCTaUIMUeckue pemeTku. CBONCTBA BEIIECTB C
HMOHHBIM THUIIOM KPUCTAJUIMYECKON PELICTKH.

Mertannndeckas cBa3b. MeTaumueckass KpUCTAIUIMYECKAs PEIETKA U
MeTaJuIn4ecKasi XMMUYECKasi CBS3b.

ArperaTHble COCTOSIHMSI BEILIECTB U BOJOPOIHAs CBA3b. TBEpAOE, KUIKOE U
ra3oo0pa3Hoe cocTosiHus BelecTs. [lepexon BemecTBa U3 0AHOTO
arperaTHoro COCTOsIHMS B Apyroe. BonopoaHas cBA3b.

Yucrele BemecTBa U cMecu. Ilonatne o cmecu Beniects. 'oMoreHHbIE U
rereporennsle cmecu. CoctaB cMeceil: 00beMHast U MaccoBast 10JIH
KOMIIOHEHTOB CMECH, MacCOBasi A0JIsI IPUMECEH.

HucnepcHble cucteMsl. [lonsTre o qucnepcHoit cucreme. JucnepcHas daza
U aucnepcuonHas cpesa. Kiaccudukanus qucnepcHsix cucteM. ITonsarue o
KOJUIOUJHBIX CUCTEMAX.

Iosznasamenvhole
KOMMyHuKaWIMGHble

[IpakTuueckoe (TpenaxepHoe) 3anatue Ne 3: Pemenue 3a7a4 Ha HAX0XKICHUE
00BEMHOM U MAaCCOBOH 10JTM KOMIIOHEHTOB CMECH, MaCCOBOM JIOJU MPUMECEH

Pezynamuenvie
Iloznasamenvhovle
Kommynuxamuenvle

Tema 1.4. Bopna.
PacTtBOpBI.
DNEeKTpoaUTHYE

CogepxaHue yueOHOTro MaTepHaa:

1. | Boma. PactBopsl. PacTBopenue. Bona kak pactBoputens. PactBopuMocTs
BelecTB. HachlleHHbIe, HEHACHIIICHHBIE, IIEPECHIILEHHBIE PACTBOPHI.
3aBUCHMOCTb PAaCTBOPUMOCTH I'a30B, )KUJKOCTEW U TBEPIBIX BELIECTB OT

Ilo3nasamenvuvie
KOMMyHuKamUGHble
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HaumenoBaHnue
pa3nesnoB U TeM

Coaep:xxanne y4e0HOro MaTepuasa, JJabopaTopHbie U MPaKTHYecKHe padoThl,
CaMOCTOSITeJIbHAsA padoTa 00y4aloINXCcsl, KypcoBasi padoT (IpoeKT) (eciu
npedycmompenvt)

OobeMm
4acoB

Komnerenuumu,
KOMIIETEHTHOCTH U Y'Y ]I,
¢GopMUPOBAHUIO KOTOPBIX

CIOCOOCTBYET 3J1€eMEHT
MPOrpaMMbl

YpoBennb
OCBOEHMUS

CKas
JUucconuanusa

pa3nu4YHbIX (PaKTOPOB.

MaccoBasi 10711 paCTBOPEHHOTO BEII[ECTBA.

DNEKTPOTUTHYECKAS TUCCOIMANNS. DIEKTPOIHUTHI U HEIIEKTPOIIUTHI.
OnexrposmTHyeckas aucconuanyst. CTeneHp MEKTPOITUTHIECKON
muccorpanuy. CunbHbIE U cllaOble 37eKTponThl. OCHOBHBIE MOJI0KEHUS
TEOPHUH AEKTPOIUTUIECKOHN Tucconranui. KucaoTsl, 0CHOBaHUS U COJIH
KaK DJIEKTPOJIHTHI.

[IpakTueckoe (TpeHaxepHoe) 3anstue Ne 4: Pemienue 3ajau Ha MaCCOBYIO JI0JIIO

pacTBOpEHHOTO BemiecTBa. Peakiuit HOHHOTO 0OMEHa.

Pecynamuenvie
Ilo3nasamenvHuie
Kommynuxamusnole

Tema 1.5.
Knaccuduxkarus
HEOPraHUYECKH
X COEIMHEHUH U
HUX CBOMCTBA

CoJnepkanue yaeOHOrO MaTepuana:

1

Kucnots! 1 ux coiictBa. KuciaoThl Kak 3J€KTPOJIUTHI, UX KiIaccuPUKAIIs
110 Pa3JIMYHBIM MTPU3HAKAM. XUMUYECKAE CBOMCTBA KUCIIOT B CBETE TEOPUH
ANEKTPOJUTHYECKON aucconuarui. OCoOOEHHOCTH B3aUMOICHCTBHS
KOHIEHTPUPOBAHHOM CEPHOUN M A30THOM KHUCJIOT ¢ MeTaJuilaMu. OCHOBHbIE
CIOCOOBI MOTYyYEHUS KUCIIOT.

OcHoBaHus ¥ uX cBoicTBa. OCHOBAaHMS KaK 3JIEKTPOJIUTHI, UX
KJ1accuuKanus 1mo pa3TudHbIM MPU3HAKaM. XUMHYECKUE CBOMCTBA
OCHOBAHMU B CBETE TEOPHUH ICKTPOJIUTUUECKOU TUCCOIIMAIIUH.
Paznosxenne HepaCTBOPUMBIX B BOJIE OCHOBaHU. OCHOBHBIE CITOCOOBI
MOJIy4€HHUS] OCHOBAHUH.

Couu u ux coiictBa. Coyid Kak 3JeKTpoJIUThl. CONIM CpeTHUE, KUCTIBIE U
OCHOBHbIEC. XMMUYECKHE CBOMCTBA COJIEH B CBETE TEOPUU
ANEKTPOIUTUYECKOU qucconuanuu. CrocoObl MOTy4eHus COJEH.

Oxcunpl 1 ux coictBa. ConeoOpasyrolue 1 HecoIeo0pas3yIoIIie OKCU/IBI.
OcHoBHbIE, aM(OTEPHBIC U KUCIOTHBIC OKCH/IbI. 3aBUCUMOCTD XapaKTepa
OKCHJIa OT CTETIEHU OKHCIIEHUS 00pa3yIoIero ero Meramia. XuMUIeCcKre
cBOMCTBa OKCHIOB. [losydeHne okcuaon

Iosznasamenvhole
Kommynuxamuenvie

[IpakTuyeckoe (TpeHaxepHoe) 3aHsTue Ne 5: ['eHeTHuecKkas CBSI3b MEXIY
KJIJacCaMHM HEOPraHM4eCKUX coeuHeHul. Pelenne pacu€THbIX 3aaa4 10
YpaBHEHUSIM peakluil.

Pezynamuenvie
lloznasamenvHovle
Kommynuxamuenvie

Copepxanne yueOHOTo MaTepHuaa:
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HaumenoBaHnue
pa3nesnoB U TeM

Coaep:xxanne y4e0HOro MaTepuasa, JJabopaTopHbie U MPaKTHYecKHe padoThl,

CaMOCTOSITeJIbHAsA padoTa 00y4aloINXCcsl, KypcoBasi padoT (IpoeKT) (eciu
npedycmompenst)

OobeMm
4acoB

Komnerenuumu,
KOMIIETEHTHOCTH U Y'Y ]I,
¢GopMUPOBAHUIO KOTOPBIX

CIOCOOCTBYET 3J1€eMEHT
MPOrpaMMbl

YpoBennb
OCBOEHMUS

Tema 1.6.
XUMHYECKHUE
peakuuu

Knaccugukanms xummaeckix peakuuii. Peakunu coeaunenus,
pasznoskeHus, 3amelenus, oomena. Karanutuueckue peakiuu. O0parumMblie
1 HeoOpaTHMble peakiuu. | OMOreHHbIE U TeTepOTEHHBIE PEAKIIUH.
DK30TepMUYECKUE U SHAOTEPMUIECKUE peakiun. TemnoBoi ¢ et
XUMHUYECKUX peakuui. TepMOXUMUYECKAE YPABHEHHU .
OKHCANTENBEHO-BOCCTAHOBUTEbHBIE peakIK. CTEeNeHb OKUCIIEHUS.
Oxucnutens U BoccTaHoBiIeHHE. BoccTaHoBUTENDb U OKHUCIIeHHEe. MeToa
AJIEKTPOHHOTO OajiaHca /Il COCTABICHUS YpaBHEHUNM OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEaKLIUH.

CKOpOCTh XMMUUYECKUX peakuuil. [ToHsATHE 0 CKOPOCTH XUMHYECKUX
peakiuii. 3aBUCUMOCTbh CKOPOCTH XUMUYECKUX PEAKIU OT Pa3iIMyHbIX
(hbakTOpPOB: MPHUPO/IBI PEarHpyIOIINUX BEIIECTB, UX KOHLEHTPALUH,
TEMIIEPATYPhI, TOBEPXHOCTH COMPUKOCHOBEHHSI U UCIIOJIb30BAHMUS
KaTaJau3aTopOB.

O06paTuMOCTh XUMHUUYECKHUX peakiuidi. OOpaTuMbIe U HEOOpPATUMBbIE
peakuuy. XMMHYECKOE PaBHOBECHE U CIOCOOBI €r0 CMEIIECHHUS.

Iosznasamenvhole
KOMMyHMKdmuGHble

[IpakTrueckoe (TpeHakepHoe) 3ansatue Ne 6: Penienne pacd€THbIX 3a1a4 MO
TEPMOXHUMHUYECKUM ypaBHEeHUsAM. COCTaBlIeHHE YPAaBHEHUN OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi, pacCTaHOBKA KO3()PUIIMEHTOB METOIOM
AJIEKTPOHHOTO OaJiaHca.

Pezynamuenvie
llo3nasamenvhuie
Kommynuxamuenvie

Tema 1.7.
Mertannsl n
HEMETAJUIBI

Copep:xaHue yueOHOro MaTrepHaa:

1.

MeTtamnsl. OcoOeHHOCTH CTPOCHHA aTOMOB U KPHUCTAIIOB. duznyeckue

CBOMCTBA METAJIJIOB. KJIaCCI/I(bI/IKaLII/IH MCTAJJIOB I10 Pa3JIMYHbIM IIPpU3HAKAM.

XUMHUUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUH psifl HAPSKEHUH
MeTaJuI0B. MeTauioTepMusl.

Koppo3us MeTayioB: XuMudeckasi 1 3JeKTpOXUMHYecKast. 3aBUCHUMOCTh
CKOPOCTH KOPPO3UH OT YCIOBHM OKpy»Katomeit cpeabl. Knaccuduxkanus
KOPPO3MH METAJUIOB MO pa3INyHbIM Ipu3HakaM. CriocoObl 3aIUThI
METAJJIOB OT KOPPO3HH.

OOuiue cocoOsl mosrydeHus: MetauioB. [loHsTue o metamutypruu. CruiaBbl
YEPHBIE U LIBETHBIE.

Hewmeramnpl. OcoGeHHOCTH CTpoeHus: aToMOB. HemeTasuibl — npocThle

Ilo3nasamenvuvie
KOMMyHuKGmMGHbZ@
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Coaep:xxanne y4e0HOro MaTepuasa, JJabopaTopHbie U MPaKTHYecKHe padoThl,

Komnerenuumu,

HaumenoBanue OGbem | Kommerentnoctu n VVII, VYposens
caMocTosITeJIbHAas padoTa 00y4yaouIuXxcs, KypcoBas pador (IpoeKT) (eciu (hopMHPOBAHHIO KOTOPBIX OCBOCHHS
pa3fie10B U TeEM npedycmomperivt) 1acos CIIOCOGCTBYET dJIeMEeHT
NPOrpaMMbI
BEIlleCTBA. 3aBUCUMOCTb CBOMCTB IraJIOT€HOB OT UX TOJIOKEHHS B
[Tepuoanueckoit cucreme. OKUCIUTENBHBIC U BOCCTAHOBUTEIHHBIC
CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX IOJIOKEHUS B PSIY
AJIEKTPOOTPHUIATENLHOCTH
[IpakTnueckoe (TpeHaxepHoe) 3anstue Ne 7: Perienne pacuéTHbIX 3a/1a4 Ha Pecynamuenvie
oTpe/ieNieHNe MPAaKTUYECKOT0 U TEOPETUYECKOTO BBIXOA MPOIYKTA PEaKI1H. 4 Ilo3nasamenvHoie 2
Pemrenne BapuaTUBHBIX 3a7a4. Kommynuxamusnvie
Pazpnen 2. OPTAHUYECKAS XUMUSA 34
CopepxaHnue yueOHOro Marepuaa:
Tema 2.1. 1 [Ipeamer opranndeckoit xumuu. [IpupoHbIE, HCKYCCTBEHHBIE U
OcHoBHBIE CUHTETUYECKHE OpraHnyeckue BemecTBa. CpaBHEHNE OPTaHUYECKUX C
TTOHSATHUS HEOPraHMYECKHUMU BEIIECTBAMU.
OpraHUYECKON XUMHYECKOE CTPOEHHUE KaK MOPSI0K COSTMHEHHSI aTOMOB B MOJIEKYJIIBI IO
XUMUH U TEOPUs BAJICHTHOCTH.
. Ilo3nasamenvhuie
CTPOEHHUS Teopus crpoeHust opranndeckux coequneHnii A.M. byriepoBa. OcHOBHBIE 4 KoM MUK AmMuGHbIe 1
OpPraHNYECKUX MIOJIOKEHHUS TEOPUHU XUMHUYECKOTO cTpoeHusl. MzoMepus u uzoMepsl. 4
COEIMHEHU I Xumudeckue GopMysbl U MOJCIIH MOJIEKYIT B OPraHMYECKON XUMHH.
Knaccudukanus oprannueckux Bemects. Kiaccudukaius BemecTs 1o
CTPOEHUIO YIIIEPOJIHOTO CKeJleTa M HATMYMIO (PYHKIIMOHAIBHBIX TPYIIIL.
I'omonoru u romosiorus. Hauana nomenknarypst [UPAC.
[IpakTnueckoe (TpeHaxxepHoe) 3anarue Ne 8: CTpyKTypHBIE (OPMYITBI Pecvisimueioie
OpraHMYEeCKUX BEUIECTB, U30MEPBI U TOMOJIOTH; M3roToBIIeHHE U CpaBHEHUE )
N N 4 lo3znasamenvhvie 2
MOJIENIEN MOJIEKYIN — IPEACTABUTENEH pa3IMuHbIX KJIIACCOB OPraHUYECKHUX
. Kommynuxamusnvie
COCIMHEHU M.
CopepxaHue yueOHOro MaTepuaa:
Tema 2.2. 1. | AnkaHbl: TOMOJIOTUUECKH pAJl, ©30MEPUSI U HOMEHKJIATypa aJIkaHOB.
VYrnesonopoasl XUMUYECKUE CBOMCTBA AKaHOB (MeTaHa, dTaHa): TOPEHHE, 3aMeIleHHE,
U UX paznoxeHue, aeruapupoBanue. [I[pumeHeHne aJkaHoB Ha OCHOBE CBOMCTB.
. llo3nasamenvhvie
MIPUPOIHBIE Huknoankansl. ['oMonOrnyeckuii psja 1 HOMEHKIIATypa HUKJIOAIKAHOB, UX 6 Kook amusibte 1
HUCTOYHUKHU obmras popmyna. M3oMmepus UKIOATKAHOB: MEKKIACCOBAsI, YIIIEPOJIHOTO 4

CKEJICTA. HonyquI/Ie n (I)I/I3I/I‘ICCKI/IC CBOMCTBA IIMKIIOAJIKAHOB. XHMHUUECKHUE
CBOMCTBA LIMKJIOAJIKAHOB. HpI/IMCHCHI/IC.
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Komnerenuumu,
Coaep:xxanne y4e0HOro MaTepuasa, JJabopaTopHbie U MPaKTHYecKHe padoThl, Obnem KkommerenTHoOCTH 1 YV ]I,
caMocTosITeJIbHAas padoTa 00y4yaouIuXxcs, KypcoBas pador (IpoeKT) (eciu (hopMHUPOBAHAIO KOTOPBIX

4acoB
npeoycmompenbst) cnoco:;zll}g;; ;IJ:)(:MCHT

HaumenoBaHnue
pa3nesnoB U TeM

YpoBennb
OCBOEHMUS

AJKeHbI. DTUJIEH, €Tr0 TOJIyYeHHE (JIEruApUPOBAHUEM ITaHa,
JenojJuMepu3alen noausTwieHa). ['oMonoruueckuii psij, H30Mepus,
HOMEHKJIaTypa aJIKeHOB. XMMUYECKHE CBOWCTBA ITUJIEHA: TOPEHUE,
KaueCTBEHHBIC peakinu (0OeciiBeYnBaHne OPOMHON BOJIbI U PACTBOPA
TepMaHraHaTa Kajus), TujipaTaius, noaumepusamus. [lpumenenue
JTUJIEHA HA OCHOBE CBOMCTB.

uensl. [loraTHe 0 AeHaX Kak yriaeBoaopoaax ¢ AByMs ABOMHBIMHU
cBs3siMu. CoTpspKEHHBIE AUeHBl. XMMUYECKHUEe CBOMCTBa OyTaaueHa-1,3 u
M30IIpeHa: obeclBeunBaHne OPOMHOMN BOJIbI U MOJIUMEPU3ALIUS B KAydyKH.
AnkuHbl. AueTnieH. XMMHAYECKUE CBOMCTBA alleTHIIEHA: TOPEHHE,
obecrBeunBaHue OPOMHOI BOJIbI, TPUCOEAUMHEHNE XJIOPOBOIOPOIa U
ruaparanus. [[ppyMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. MexknaccoBast
n3oMepus ¢ ankaaueHamu. [lomydyeHue aneTuieHa nupoIn30oM MeTaHa u
KapOUIHBIM CIIOCOOOM.

Apensl. benzon. Xumudeckue cBoicTBa O€H301a: TOPEHHUE, PEAKITHHI
3aMmernieHus (rajJjoreHupoBanre, HuTpoBanue). [I[pumenenue 6eH3oa Ha
OCHOBE cBOMCTB. ['omosiornueckuit psia apeHoB. Tosyon. HutpoBanue
Toayona. TpoTu.

[IpupoaHbie HCTOYHUKH YTieBoA0poa0B. [Ipupoanslii ras: cocras,
MpUMEHEeHHE B KauecTBe ToruiuBa. [lonmyTHbli HedTAHOM ra3, ero
nepepaboTka.

Hedts. CoctaB u nepepadotka Hedtu. [leperonka vedru.
Hedrenponykrel. OkTaHOBOE YKCIIO OSH3UHOB.

[IpakTueckoe (TpenaxepHoe) 3ansatue Ne 9: Pemienue 3a1au Ha HAX0XKJICHUS Pecynamusnvie
MOJIEKYISIpHOH (hOpMYJIbl Fa3000pa3HOr0 YIIeBOI0POaa. 4 Ilo3nasamenvHole 2
Kommynuxamusnvle

Tewma 2.3. Cogepxanue yueOHOTro MaTepHuaa:

Kucnopoaconep | 1 | Conuprsl. [lomydenue sTaHOIa OpOKEHHUEM TIIFOKO3bI M THApaTaIien
xKarue stuieHa. ['mapokcunpHas rpymnmna kak ¢yHkunoHanbHas. [Tonarue o osnasamensible
OpraHUYECcKue MpeJeNbHbIX OJHOATOMHBIX CIIUPTaX. XUMUYECKHUE CBOMCTBA ITaHOJIA! 4 Kosmynuxamustsie 1
COCJIMHEHUS B3aMMO/ICHCTBHE C HATPHEM, 00pa30BaHKE MPOCTHIX U CIOXKHBIX 2(pUpOB,

OKHUCJIEHHE B anbjaerui. IIpuMeHeHne 3TaHoia Ha OCHOBE CBOMCTB.
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HaumenoBaHnue
pa3nesnoB U TeM

Coaep:xxanne y4e0HOro MaTepuasa, JJabopaTopHbie U MPaKTHYecKHe padoThl,

CaMOCTOSITeJIbHAsA padoTa 00y4aloINXCcsl, KypcoBasi padoT (IpoeKT) (eciu
npedycmompenst)

OobeMm
4acoB

Komnerenuumu,
KOMIIETEHTHOCTH U Y'Y ]I,
¢GopMUPOBAHUIO KOTOPBIX

CIOCOOCTBYET 3J1€eMEHT
MPOrpaMMbl

YpoBennb
OCBOEHMUS

MeTHIIOBBIN CIIUPT U €r0 UCIOJIb30BAHUE B KAUECTBE XUMHUYECKOTO ChIPbSL.
TOKCUYHOCTh METAHOJIA U MPABUJIa TEXHUKHU 0€30MaCHOCTH IIPH paboTe ¢
HUM.

MuoroaroMubie ciipThl. I30Mepusi 1 HOMEHKJIATypa MPEICTaBUTEICH
NBYX- U TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKUX CBOMCTB
MHOTOATOMHBIX CIIUPTOB, X KaueCTBEHHOE OOHapyxeHue. OTaenbHbIe
MPEACTABUTENH: ITHIICHIJINKOJIb, TIUIIEPUH, CITIOCOOBI X TTOJTYYCHHUS,
npakTrdeckoe npumeHeHne. @enon. Gusndeckue 1 XUMUYECKHE CBOMCTBA
(enomna. BzaumHoe BiusiHIE aTOMOB B MOJieKyJie (peHOJI1a: B3aUMOJICHCTBIE
C TUJIPOKCUJIOM HaTpHsl U a30THOU kucioTtoil. [Ipumenenue denona Ha
OCHOBE CBOYCTB.

Anwsaerunel. [lonstue 00 anpaerngax. AjabAeruiHas rpymnmna Kak
¢byHkroHanpHas. opManbIeru U ero CBocTBa: OKUCICHHE B
COOTBETCTBYIOIIYIO KMCJIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOIIUMN CITHPT.
[Tonydyenne anbaeruoB OKHUCICHUEM COOTBETCTBYIOIINUX CITUPTOB.
[TonukonaeHcamus Gopmanpaeruaa ¢ GeHOIOM B
dhenonodopmanpaeruanyto cmoiy. [lpumenenue hopmanbaeruaa Ha
OCHOBE €T0 CBOMCTB.

Kap6onogsie kuciothl. [lonsiTre 0 kKapOOHOBBIX KuciaoTax. KapOokcuapHas
rpynmna kak GyHKIHOHaIbHasA. ['OMOJIOTHYECKUN Psijl MPEaSTbHBIX
OJTHOOCHOBHBIX Kap-OOHOBBIX KUCIOT. [TomydeHrne kapOOHOBBIX KUCIOT
OKHCJICHUEM aJIbJIETUIOB. XUMUYE-CKUE CBOMCTBA YKCYCHOM KUCIOTHI:
001I1e CBOKCTBA ¢ MUHEPATbHBIMHU KUCIOTAMH M PEAKITUs dTCPUPUKALIUH.
[IprMmeHeHne yKCyCHOM KUCIIOTHI HA OCHOBE CBOMCTB. BrIciue :xupHblie
KHCJIOTHI Ha MPUMEPE NATbMUTHHOBOM M CTeapuHOBOM. MHOTOOOpa3ue
KapOOHOBBIX KUCIOT (11aBeJieBasi KUCJIOTa KaK ABYXOCHOBHAS, aKpPUIIOBast
KHCTIOTa KaK HempeenbHas, OeH30iHas KUCIOTa KaK apoMaTHYecKas).
Crnosxubie 3¢upsl U kupsl. [lomydeHne cIoXHBIX 3PUPOB peaKIrei
stepudukanmu. Crnoxnelie 3QUpsl B IpUpoie, ux 3Hadenue. [Ipumenenue
CJIOXHBIX 3()UPOB HA OCHOBE CBOICTB.

XKupsl kak cnoxxubie d¢upsl. Knaccuduxanms sxupoB. XuMU4ecKue
CBOMCTBA KUPOB: TUJIPOJIU3 U TUAPUPOBAHUE KUJKUX KUPOB. [[pmeneHue
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HaumenoBaHnue
pa3nesnoB U TeM

Coaep:xxanne y4e0HOro MaTepuasa, JJabopaTopHbie U MPaKTHYecKHe padoThl,

CaMOCTOSITeJIbHAsA padoTa 00y4aloINXCcsl, KypcoBasi padoT (IpoeKT) (eciu
npedycmompenst)

OobeMm
4acoB

Komnerenuumu,
KOMIIETEHTHOCTH U Y'Y ]I,
¢GopMUPOBAHUIO KOTOPBIX

CIOCOOCTBYET 3J1€eMEHT
MPOrpaMMbl

YpoBennb
OCBOEHMUS

JKUPOB Ha OCHOBE CBOMCTB. MbLIa.

VYrneBospsl. YriaeBoibl, X KiIacCU(PUKALUA: MOHOCAXapuabl (TIII0K03a,
bpykTO3a), IHcaxapuabl (caxapos3a) U mojaucaxapubl (Kpaxman u
LIEJUTIONIO03A).

I'moko3a — BEMIeCTBO ¢ ABOMCTBEHHOM (DYHKIMEH — aJIbIeTUAOCTIHPT.
XHWMHUYECKUE CBOMCTBA IIFOKO3bI: OKHACIIEHUE B TJIFOKOHOBYIO KUCIIOTY,
BOCCTaHOBJIEHHE B COPOUT, cUpTOBOE OposkeHue. [IpumeHeHne riroKo3sl
Ha OCHOBE CBOMCTB.

CrpoeHne U XUMHUYECKHE CBOMCTBA caxapo3bl. TeXHOIOTMUECKNE OCHOBBI
MIPOU3BO/ICTBA CaXapo3bl.

Kpaxman. Ctpoenue Mosiekyibl. PU3NYecKre 1 XUMUYECKHE CBOMCTBA,
Hax0XJEeHUE B MIPUPO/Ie U Ouosioruueckas poisb. [IpumeHenue.
Hemnronosa. Ctpoenwne, pusnyeckue U XUMUYECKHUE CBOMCTBA.
Haxosxnenue B mpupoe u Guosiorundeckas poib. [[pumenenune. CpaBHeHne
CBOMCTB Kpaxmajia U LEeJUTI0JIO3bl. 3HAaUEHUE YIJIEBOIOB B )KMBOM MPUPOJIC
1 ’KU3HU YEJIOBEKa.

[Ipaktuueckoe (TpeHaxeproe) 3anatue Ne 10: Cemunap mo teme
«Kucnopoacoaepxamniue opraHu4ecKue COSIMHCHHS

Pezynamuenvie
Ilo3nasamenvHuie
Kommynuxamuenvie

Tema 2.4.
AzoTcozepkariil
ne
OpraHn4eckKue
COEIUHECHHS.
[Tonumepsr

CopepxaHnue yueOHOro Marepuaa:

1

Awmunsbl. [TonsiTne 06 aMrHax. AHWIMH, KaK OPraHn4ecKoe OCHOBaHHE.
[Tonydyenue anmnuHa U3 HUTpoOeH3oa. [I[pumeHenre aHuIMHA HAa OCHOBE
CBOMCTB.

AMUHOKHUCIOTHL. AMUHOKHUCIIOTHI Kak aM(oTepHble MU yHKIIHOHATBHBIC
OpPraHM4ecKue coeMHEHNs. XMMUYECKHUE CBOMCTBA aMUHOKUCIIOT:
B3aUMO/ICHCTBHUE CO IIET0YaMH, KUCIOTaMH U JAPYT C APYroM (peaxiius
nonukoHAeHcanuu). [lentuaHas cBsa3b u nonunentuasl. [Ipumenenne
aMHMHOKMCIIOT Ha OCHOBE CBOMCTB.

benku. [lepBuunas, BTopu4Hasi, TpeTUYHAsI CTPYKTYpPHI OETIKOB.
XUMUYECKUE CBOMCTBA OENTKOB: TOPEHHE, IeHATYpallus, THIPOIIH3,
IBETHBIE peakiuu. buonorndyeckue QyHKINN OETKOB.

OCHOBHBbIE NOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COETMHEHUM.

Ilo3nasamenvuvie
KOMMyHuKGmMGHbZ@
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Komnerenuumu,

Hanvenosanme Conep:xanue yue0HOro MaTepuasa, 1a00paTopHble U NPpaKTHYecKue padoThbl, Obnem KkommerenTHoOCTH 1 YV ]I, Vposens
caMocTosITeJIbHAas padoTa 00y4yaouIuXxcs, KypcoBas pador (IpoeKT) (eciu (hopMHUPOBAHAIO KOTOPBIX
PasIeiIon M Tem npedycmompent) 1acos CIIOCOGCTBYET JJIeMEHT OCBOCHM
NPOrpaMMbI
Monomep, nonumep, MOIy4eHHE MOJUMEPOB PEAKLUEH TOITMMEPHU3ALUN U
ITOJIMKOHACHCALIUH, CTEIIEHb OJMMEPU3ALNH, CTPYKTYPHOE 3BEHO. THIIbI
IIOJIMMEPHBIX LENEH: JIMHENHBIC, PA3BETBIICHHBIE, CIIHUTHIC.
[Inactmaccel. TepMonacTU4HbBIE U TEPMOPEAKTUBHBIE IIJIACTMACCHI.
[IpencraBurenu macTmacc.
Bonoxkna, ux knaccugukanus. [Tomyuenue BosiokoH. OTaenbHbIe
MIPEACTABUTEN XUMHYECKUX BOJIOKOH.
Kayuykun HaTypanpHbIN U1 cUHTeTHYECKME. ByllkaHu3anus kaydyka, pe3uHa.
[IpakTueckoe (TpeHaxepHoe) 3anstue Ne 11: Pemenue sxkcnepuMeHTanbHbIX Pecynamuenvie
3a/1a4 Ha UACHTU(UKAITUIO OPTaHUIECKUX COCAMHEHHI 4 llosnasamenvuole 2
Kommynuxamusnvie
Bcero: 78

Jli1st XapaKTepUCTHUKU YPOBHSI OCBOSHHSI y4eOHOTO MaTepralia UCIIOJIb3YIOTCS CIIEIYIONIe 0003HAYCHUS:
1.—03HaKOMUTENBHBIN (y3HABAaHUE paHee U3YyYCHHBIX 0OBEKTOB, CBOMCTR);

2.—penpoayKTUBHEIH (BBITIOJIHEHUE IESITEILHOCTH 110 00pa3ily, MHCTPYKIIUU WM TIO]] PyKOBOJICTBOM)
3.—MpOIyKTUBHBIH (TNTAHUPOBAHUE M CAMOCTOSATEILHOE BHITIOJIHEHHUE JICITETPHOCTH, PEIICHUE MTPOOJIEMHBIX 33]1a4)
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3. YCJIOBUS PEAJIM3AIIUM YYEFHOM JUCITUIIJIAHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzauus nporpaMMbl JUCHUIUIMHBI TPEOYeT HAIMYUs y4eOHOro KabuHeTa

XUMUHU.

Kabunet xumun Ne 413,

VYuebHast ayquTopus sl IPOBECHUS 3aHITUI JEKIIMOHHOTO U MPAKTUYECKOTO
THUIIA, TPYIIIOBBIX U UHIUBUAYAJIbHBIX KOHCYJIbTAIUN.

[Tocamounbix MecT 52.

CneunanuzupoBaHHas MeOeb.

[TnakaTel, CTEH]IBI.

O6opynoBaHnue:

OnekTpupUIIUPOBaHHAS TIEPHOJUYECKAas CHUCTEMa XUMHUYECKHX DJIIEMEHTOB
JI.. MenpeneeBa

Huctwnarop [13-4-21

[TpuGop nmst mosry4eHus ra3oB

[TpubGop 1151 moTyueHusi paCTBOPUMBIX BEIIECTB B TBepioM Buje [1PB

[TpuGop nmst OKUCIAEHUS COUPTA HAJl METHBIM KaTaJIU3aTOPOM

[Tpubopsi snexrponuza coneit [13C

Komonka anpcopOiimonHas

[TpubGop 15 moTydeHUsl TAIOUA0ATKAHOB U CIIOKHBIX A(DUPOB JTa00PATOPHBIM

Boponka nenurenbHas st paboThl ¢ BpeAHBIMU BELIECTBAMU

OBAUOMETp — 3 MIT.

Habop xumudeckoi mocyapl U peakTHBOB.

Komnexkuuun: MuHepanbl U TOPHbIE MOPOJAbI, METALIBI U CIUIABbI, KAay4yK,
BOJIOKHA

KopoOxu nst c6opa moeneid atToMoB — 15 miT.

Hab6opst ynoopenuii — 20 .

DopMbl COXPAaHHOCTH UCKOIMAEMBIX.

HaGop mynskeit ruOpuaHBIX PACTEHUM.

MoOUIBHBIN KOMIUIEKT AJIs MPe3eHTalui - 1 mT., B cocTaBe:
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[TpoexTtop BENQ MP610 800x600, 3xpaH co CTOMKOM 2X2 M,
HOYyTOyK ACER Aspire 5720Z Intel Pentium 1.86 GHz 2 Gb DDR2, 120 Gb

HDD.

Hcnonb3yemMoe mporpaMMHOE o0ecIieueHue:

Microsoft Windows 7; MS Office 2010 (Word, Excel, PowerPoint), 7-Zip,

Mozilla Firefox.

3.2. UndopmanuoHHoe odecrieyeHne 00ydeHust

IlepedyeHnnb pexoMeHayeMbIX y4eOHBIX U3AaHuii, UHTEpHET-pecypcoB,

JAONOJHUTEIbHON JIUTEPATYPHI

Bung nznanus
(yueOHUK, yueOHOE

rmocoowue, PexBu3uTEHI
Haunmenosanue ABTO METOIUYECKUE I/ISJIaHI/ISI/JIOCTyH K
U3IaHUSI p YKa3aHusl, IIPAKTUKyM I/IH(I)OpMauI/IOHHOM
H T.II., CChIJIKA Ha Y peCypcCy
uH(}OpMaIMOHHBIN
pecypce)
OcHoBHas UuTEpaTypa
1O. A. JleGenes, I'. H. BHIK 1L ChELHEro
®danees, A. M. yd & pel 2-e u31., nepepad. u
lNonyGes, B. H TpO(heCCHOHATLHOrO non. — Mocksa :
Xumus oo . | oOpa3oBaHus: ) Co
IlamoBan ; mo oOmeH e N3parenscTBO FOpaiit,
exaximei T. H https://www.biblio- 2019, — 431 ¢
g) ;‘He;a i online.ru/bcode/436520 ' '
Xumus. Tuxouos I.I1, HpaTiicym . Mocksa :MI'ABT,
- MunaeBa 1. A., IOguna | https://new.znanium.com/c 2016. - 171 c.-
PAKTHEYM T.A. atalog/product/652280 ' .
JlonosiHUTETbHAS JTUTEpATYpa
yU4eOHHUK U IPAKTUKYM IS
T. B. Maptomosa. H CpEIHEero 2-¢ u31., UCIIP. H JIOIL.
- 2. Viap A poeCCHOHAIBHOTO — Mockaa :
Xumus B. ApramoHoBa, E. b. o
obOpazoBaHus W3narensctBO FOpaiir,

I'onynos

https://www.biblio- 2019. —368 ¢
online.ru/bcode/439067
yuebHoe mocodue s
N || cPeAHeTo Mocksa :
Xumusi. 3a1a4HUK NO7L 0OWEH PeAAKIKEH | POGECCHONATLHOTO W3narensctBO FOpaiir,
I'. H. ®ageesa. obOpazoBaHus 2019, — 238 ¢
: https://www.biblio- ’ ’
online.ru/bcode/436534
Xumust. B2 4 E. . Tynukun Y4eOHUK 15l CPEAHEr0 2-e 3., UclIp. U JOIL
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Yacte 1. O6mmas u npodeccnoHaIbEHOTO — Mocksa :

HEOPraHU4YeCcKast oOpa3zoBaHus Wz natensctBo FOpaiir,

XUMUSL. https://www.biblio- 2019. — 385 c.
online.ru/bcode/437572

HNHTepHeT-pecypehl

http://library.miit.ru/ - 3eKTpOHHO-OMONIKMOTEYHas cuctemMa HaydyHo-TexHruuecKkon
oubamnorexku MUUT.

https:/library.gumrf.ru — sanekrponnast 6ubauoreka ['YMPO
www.biblio-online.ru — OO0 «3nexTpoHHOe H3AaTenbcTBO FOPAUTY
https://znanium.com - 3JI€KTPOHHO-OUOIMOTEUHas cucteMa "3HaHuyM" YueOHo-
METOIMYECKHE MaTepuaibl U JIUTepaTypa

www.hemi.wallst.ru -O6pa3oBaTebHBIN CAUT AJIsI MKOJIHHUKOB «XUMUS
www.chem.msu.su -DJIeKTpoHHast OMOJIMOTEKa IO XUMUH

www. lseptember.ru  -meTonuyeckas razera «llepBoe ceHTAOPs»

www.hvsh.ru - )xypHan «XuMUs B LIKOJIE

www.hij.ru - xypHan «XuMuUs U )KU3Hb»

www.chemistry-chemists.com - 3JIeKTpOHHBIN )KypHaT «XUMUKU U XUMUS
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4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JTUCHUATIIUHBI

Kontpons u olleHKa pe3yJbTaTOB OCBOCHHUS  Y4EOHOM  JUCHUILIMHBI
OCYIIECTBIISIETCSl TpEenojaBaTesieM B IMPOIECCe MPOBEACHUS MPAKTUYECKUX
3aHATHM, J1a00paTOPHBIX PabOT, TECTUPOBAHUS, KOHTPOJIBHBIX PabOT, a Takxke

BBIITOJTHCHU L O6y‘laIOH_[I/IMI/IC$I NMHAWBUAYAJIbHBIX SaI[aHHfI, IIPOCKTOB,

HUCCJICJOBAaHU.
PesyabTaTsl 00yyeHus ®opMBbI M METO/AbI KOHTPOJIS U OLlEeHKH

(ocBOEHHBbIE YMeHHs, YCBOCHHbIE 3HAHMA) pe3yJbTaToB 00y4eHHs
Ymemos:
1. Ha3piBaTh M3y4eHHBIE BEIIECTBA 110 VYceTHBIN onpoc.
TPUBHAIBHON WJIM MEXKTYHAPOIHOMN TecTsl.
HOMEHKJIATYPE; Hoxnan (coobienue).
2. Onpenensitb BAJIEHTHOCTh U CTENIEHb Pedepar.
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB, THUII CamocrositenpHas padora.
XMUMHUYECKOH CBSI3U B COEIMHEHUSX, 3apsa] HoHa, | KoHTposbHO-IpakTHYecKoe 3aJaHue.
XapakTep cpebl B BOJAHBIX pacTBOpax OTyeT o NPaKTUYECKOMY 3aHSTHIO.

HEOPraHMYECKHX U OpraHWYeCKUX coenuHeHn, | JuddepeHnuanpabrii 3a4erT.
OKHCJIUTEIb U BOCCTAHOBHUTEIIb,
MPUHAJICKHOCTh BEUIECTB K Pa3HBIM KJlaccaM
HEOPraHWYECKUX U OPTaHUYECKUX COEIUHEHHI;
3. XapakTepHu30BaTh JJIEMEHTHl MAJIbIX
MEPUOJIOB M0 UX MOJIOKEeHUIO B [leprnoandeckoi
cucreme JI.1. MenneneeBa; oOmue XUMUYCCKHIE
CBOMCTBA METAJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHUYECKUX U OPTraHUYECKUX
COCJIMHEHUI; CTPOCHUE U XUMHYECKHE CBOMCTBA
M3YyYECHHBIX HEOPraHUYECKUX U OPraHUYEeCKUX
COCIMHCHH;

4. OOBSICHATH 3aBUCUMOCTD CBOMCTB BEIIECTB OT
HX COCTaBa U CTPOEHUS, IPUPOAY XUMHUECKOM
CBsI3U (MOHHOW KOBAJICHTHOM, METAJNIMYECKON 1
BOJIOPOJTHOM ), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN PEaKIuu U MOJIOKEHUE
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX
(baxTOpOB;

5. BBIIIONHATE XUMHYECKUAN SKCIIEPUMEHT: T10
pacro3HaBaHUIO BAKHEUIINX HEOPraHUYECKUX U
OpPraHUYECKUX COETUHEHUI;

6. IIpoBOANTH CAaMOCTOSATENBHBIN MOUCK
XUMHUYECKON MHPOPMAINH C UCMIOE30BaHUEM
Pa3TUYHBIX UCTOYHUKOB (HAYUHO-TIOMYIISIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHeTa); UCTIOIB30BATh
KOMITBIOTEPHBIE TEXHOJIOTUH 11 00paboTKU U
nepenayd XUMHIecKoi nHpopMaIuu 1 ee
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MIPEJICTaBJICHHS B PA3IUYHBIX (popmax;

7. CBs3pIBaTh U3yYEHHBI MaTEpHUall CO CBOEH
podecCHOHANBHON IeATEHHOCTHIO;

8. Pemate pacuerHble 33/1a4M IO XUMUYECKUM
dbopMynaM u ypaBHEHHUSIM; UCTIOIb30BATh
MPUOOPETEHHBIC 3HAHUS U YMCHUS B
MPAKTUYECKOUN ACATEIbHOCTH U MIOBCEIHEBHOMN
KU3ZHU:

9. OOBICHITH XUMHYCSCKUX SBJICHHI,
MIPOUCXOIAIINX B MPUPOJIE, OBITY U HA
MIPOU3BO/ICTBE;

10. OnpenensTb BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MIPEBPAIICHUHN B Pa3THUIHBIX
YCJIOBUSIX M OLIEHKH UX MOCJIEICTBHIA;

11. OueHuBaTh BIMSHUE XUMHYECKOTO
3arpsi3HEHUS OKPYXKAIOMIEH Cpe/Ibl Ha OPraHu3M
YeJIOBEKa U APYTUE KUBBIC OPraHU3MBbI,

12. Ob6pamarbest ¢ TOPIOYUMH U TOKCHYHBIMU
BEIECTBAMU U Ja0OPAaTOPHBIM 000PYIOBaHHUEM;
13. CmemmBaTh pacTBOPHI 3aJaHHOU
KOHIICHTPAIUX B OBITY U HA TPOU3BOJICTBE;

3namo:

1. Baxkaeiimme XuMH4eCcKue TOHATHS:
BEIIIECTBO, XUMHUYECKUH AJIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEJIbHbIC aTOMHAs U
MOJIEKYJISIpHAsi MaCChl, MOH, aJUIOTPONHS,
H30TOIIBI, XUMHYECKasI CBA3b,
AIEKTPOOTPUIIATEIBHOCTD, BaJIECHTHOCTb,
CTENEeHb OKUCIICHUS, MOJIb, MOJISIPHASI Macca,
MOJISIPHBI 00bEM ra3000pa3HbIX BEIIECTB,
BEIIECTBA MOJICKYJSAPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHHUSI, PaCTBOPHI, JJICKTPOJUT U
HE3JICKTPOJIUT, SJEKTPOJIUTUYECKAS
JIIMCCOIUAIINS, OKUCITUTENh U BOCCTAHOBHUTEIIb,
OKHCJICHHE U BOCCTAHOBJICHHE, TCIIJIOBOM

3¢ deKT peakuu, CKOPOCTh XUMHUUECKON
peaKIru, KaTajanu3, XMMUYECKOE paBHOBECHUE,
yIIePOAHBIN CKeneT, GyHKIMOHAIbHAs TpyIia,
HU30MEpHs, TOMOJIOTHUS;

2. OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHUS
Macchl BEIIECTB, ITOCTOSTHCTBA COCTABa BEILIECTB,
[Tepuonnueckuii 3akoH J[.11. Menneneesa;

3. OCHOBHBIE TEOPUH XUMUU; XUMUYECKON
CBSI3M, DJIEKTPOJIUTUYECKON JUCCOLUALINHY,
CTPOEHHUS OPraHUYECKUX U HEOPTaHUYECKUX
COCJIMHEHUH;

4. BaxxHelue BeUeCTBa U MaTEPUAJIbI:
Ba)KHEHILIME METAJUIBI U CIUIABbI;, CEpHAas,
COJISIHAsl, A30THAsL U YKCYCHAsl KMCJIOTBHI;
OnaropoIHbIe Ta3bl, BOJAOPO/I, KUCIOPO,
rajoreHsl, MeJIOYHbIe METaIbl; OCHOBHEIE,
KHCIIOTHBIE ¥ aM(DOTEpHBIE OKCHJIBI U

YcrHbIi onpoc.

TecTsl.

Hoxnan (coobmeHue).
Pedepar.
CamocrosTensHas pabora.

KoHTpopHO-TIpaKkTHYECKOE 3a/IaHHeE.

OTueT 1Mo MPaKTHIECKOMY 3aHSATHIO.
Huddepenunanbupiii 3a4er.
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TUAPOKCHUIBI, IIEJI0YH, YITIEKUCIIBIM U YTapHbIN
ras3bl, CEpHHUCTBIN T'a3, aMMHaK, BOJIA,
MPUPOHBIN ra3, METaH, 3TaH, ITUJICH,
alleTUIICH, XJIOPUJ HaTpHs, KapOOHAT U
rupokapOoHaT HaTpus, KapOoHat u (ocdar
KaJbIHs, OEH30JI, METAHOJ M ATAHOJI, CIIOKHBIE
3(UPBIL, KHUPBI, MBLITa, MOHOCAXAPHIBI
(rmroko3a), nucaxapuibl (caxaposa),
noJmcaxapuabl (Kpaxmall v HeJUTi0103a),
AQHWJINH, AaMUHOKHUCIIOTHI, OCITKH,
MCKYCCTBEHHBIE 1 CHHTETUYECKHE BOJIOKHA,
Kay4JyKH, IJIaCTMACCHI;
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5. METOAUWYECKHUE VYKA3AHMS IS OBYYAIOLIMXCS IO
OCBOEHMIO JUCLHUNIAHBI

Jlekuuu SABJSIOTCST OCHOBHBIM BHJOM Y4eOHBIX 3aHsITHH. B xomje
JEKIIMOHHOTO Kypca IPOBOJIUTCS U3JI0KEHNE COBPEMEHHBIX HAYYHBIX B3IJISAI0B
Y OCBEIIIEHHE OCHOBHBIX IPOOJIEM U3ydaeMon 00J1aCTH 3HAHUM.

3HAUUTENBHYI0 YacTb TEOPETUUYECKUX 3HAHUW OO0y4alolUHCsA J1OJKEH
noJIy4yaTb  CaMOCTOSITENIBHO M3  PEKOMEHJIOBAHHBIX  OCHOBHBIX M
JOTIOJTHUTENIBHBIX WH(POPMAIMOHHBIX HCTOYHUKOB (yueOHUKOB, HHTEepHET-
PECYPCOB, DJIEKTPOHHOM 00pa30BaTEIbHON Cpe/ibl YHUBEPCUTETA).

B terpaan asis KOHCHIEKTOB JIGKIUH AOJXKHBI ObITH MOJS, TI€ MO X0y
KOHCIIEKTUPOBAHUsL JIeNlaloTcd  HeoOXonuMmble TMOMETKH. B KoHcmekrax
PEKOMEHAYETCSI IPUMEHATh COKpPALIEHHUS CJIOB, UTO YCKOPSIET 3alKCh. Bonpocsl,
BOZHMKILINE B XOJ€ JIEKUWUWA, PEKOMEHAYETCSA HejlaTb Ha IMOJSX U IMOCJe
OKOHYAHUSA JIEKIIMH 0OPATUTHCA 32 PA3bsICHEHUSIMHU K MPETOAaBaTEINIO.

[locne oxoHYaHUs JIEKIUU PEKOMEHAYETCS MEpPEeYUTaTh 3allMCH, BHECTH
NONPABKU W JONOJHEHUS Ha noyisiX. KOHCHEKTBl JEKUH pPEeKOMEHIyeTcs
UCIIOJIb30BaTh IMPHU TOATOTOBKE K MPAKTUYECKUM 3aHIATHSIM (J1ab0paTOpHBIM
pabotam, CEMUHApaM), dK3aMEHY/3a4eTy, KOHTPOJIBHBIM TecTam,
KOJUIOKBUYMaM, MPHU BBIIIOJHEHUH CAMOCTOSITENBHBIX 3a1aHUM.

Pekomenoayuu no no02omoeke K npaKmuuecKum 3aHAmuAM

JIisi TOATOTOBKM K TPAKTUYECKUM 3aHATHSM HEOOXOIUMO 3apaHee
O3HAKOMHTBCA C TIEPEUYHEM BOIIPOCOB, KOTOpble OYyIyT pAacCMOTPEHbI Ha
3aHATHH, PEKOMEHAYEMOM OCHOBHOM M JIONOJHUTEIBHON JIMTEPATYPBHI,
CONEP)KaHMEM  PEKOMEHIOBaHHBIX  VHTEpHET-pecypcoB. Heo6xoaumo
IIPOYNATATH COOTBETCTBYIOIIME pA3JAeiabl W3 OCHOBHOM W JONOJHUTEIBHOU
JUTEPATYpbl, PEKOMEHAOBAHHOM MPENOJABATEIEM, BBIICIUTh OCHOBHBIC
MOHATUS U MPOLECCHl, UX 3aKOHOMEPHOCTH W JIBUKYIIUE CWIbI, U B3aUMHBIC
cBs3u. [Ipu MOATOTOBKE K 3aHATHIO HE HY)XHO 3ay4MBaTh y4eOHBI MaTepual.

Ha MNPAKTHYCCKUX 3aHATHAX HYXHO BBIACHATL Yy IIPCIIOAABATCIIA OTBCTBI Ha
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WHTEPECYIOIINe WM  3aTPYJHUTENBHBIE  BONPOCHl,  BBICKA3bIBaTh |
apryMEHTUPOBATh CBOE M3YUCHHE MHEHHUE.

Pexomenoayuu no opzanuzayuu camocmoamenvHoil padomaol

CamocrosiTenbHass paboTa BKIIOYAET H3yYEHUE Y4eOHOM JuTepaTyphl,
nouck nHpopMauu B ceTu MHTepHET, MOATOTOBKY K MPAKTUYSCKUM 3aHITHSIM,
AK3aMeHy/3a4eTy, BBIIIOJIHEHHE pedepaToB, KypcOBBIX paboT, odopmiieHHe
OTYETOB TO JIA0OpaTOpPHBIM paboTaM U TPAKTUYECKUM 3a/JaHUSM, PEIICHHE
3aja4,  M3y4yeHHE  TEOPETUYECKOro  Marepuana,  BBIHECEHHOTO  Ha

CaMOCTOATCIIBHOC N3YUCHUC.
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IMacnopr poHaa OLEHOYHBIX CPEACTB

®onx oueHoOYHbIX cpeacTs (anee—POC) nmpegHa3HavueH Ui KOHTPOJIS U
OLICHKM O00pa30BaTENIbHbIX JOCTHXKEHUH OO0yYarolIMXcs, OCBOMBIIMX HPOrpaMMy
JIB.02 Xumus.

®OC  BKIIOYAET  KOMIIETEHTHOCTHO-OLICHOYHBIE  MaTe€pUasibl s

MMPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMC)K}’TO‘IHOﬁ aTTCCTAalluH.

1. Ilepeyenb KOMIEeTEHUMH U 3Tanbl UX GOPMUPOBAHMA B MpPOLECCe OCBOCHUA
AUCHUILINHBI
Paboueit mporpamMmoil TUCHMIUIMHBL «XUMHS» TPEAYyCMOTPEeHO (OpPMHUPOBAHUE

CIEYIOIMX KOMIIETCHIIHM:

Kon Pesynbrarer ocBoenus OITOII [Inanupyemsble pe3yabTaThl OCBOCHUS

KOMITETCHIINU (comepkaHue KOMITETEHITUIN ) JIACIIUTITUHBI

31. 3namp BaXXHEHITNE XUMUYECKIE
MOHSATHS: BEIECTBO, XUMHUYCCKUI
3JIEMEHT, aTOM, MOJICKYJIa, OTHOCHTEIIbHBIC
aTOMHAas ¥ MOJICKYJISipHasi MacChl, HOH,
AJUTOTPOTIHSI, U30TOIIbI, XUMUYECKAsI CBS3b,
AJIEKTPOOTPHUIIATETHFHOCTD, BAJIGHTHOCTD,
CTEIEHb OKUCIICHUS, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIH 00beM ra3000pa3HBIX
BEIIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS, PACTBOPBI,
AJICKTPOJIUT U HEIJICKTPOJIUT,
AJICKTPOJIUTUYECKAS TUCCOLIUAIINS,

¥ BOCCTAHOBJICHHE, TEILIOBOM 3 heKT
PCaKIUu, CKOPOCTh XUMHUYECKON PEaKIIHH,
KaTajn3, XAMUYECKOE PaBHOBECHE,
YIJIEPOTHBIN CKeNeT, QYHKIIMOHAIbHAS
rpyIina, ©30MEpHsi, TOMOJIOTHS,

32. 3nameb OCHOBHBIE 3aKOHBI XUMUH:
COXPaHEHHUS MACChI BEIIECTB, MIOCTOSTHCTBA
coCTaBa BellecTB, [lepuoanyeckuii 3akoH
JI.. MenneneeBa;

33. 3namp OCHOBHBIE TEOPUU XUMMH;
XUMHYECKOH CBS3H, DIIEKTPOIUTUIECCKON
JUCCOLIUAIINN, CTPOCHUS OPraHUYECKUX H
HEOPraHMYECKUX COCIMHECHHIA,

34. 3namp BaxxHEHIINE BEIIECTBA U
MaTepuasbl: BAKHEHIIINE METAILITBI U
CIUIaBbI; CEpHAasl, COJIsSIHAs, A30THAS U
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YKCYCHast KHCIIOTBI; OJIarOpOAHBIC T'a3bl,
BOJIOPO/I, KUCJIOPOJ, FAJIOT€HBbI, IEJI0OYHbIE
METaJlJIbl; OCHOBHBIE, KUCIIOTHBIE 1
am(oTepHbIE OKCHUJIBI U TUJPOKCHIBI,
LIEJIOYH, YIVIEKUCIIBIA U yrapHbIN rassl,
CEpPHUCTHIN ra3, aMMHaK, BOJA,
IPUPOJIHBIN ra3, MeTaH, 3TaH, STHJIEH,
alleTUJICH, XJIOPH]I HaTpHsl, KapOOHAT U
ruipokapOOHAT HaTpUs, KapOOHAT U
docdar kanpuus, 0eH30J1, METAHOJI U
3TAHOJI, CJIOXKHBIE 3(DUPBI, KUPBI, MbLIA,
MOHOCaxXapH bl (TJII0K034), AUCaXapHUabl
(caxapo3a), monucaxapuisl (Kpaxmani U
1EJUTI0JI03a), AaHUJTUH, aMUHOKHUCIIOTHI,
OeNKH, NCKYCCTBEHHbIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACChI;

Y1. Ymems Ha3bpiBaTh N3y4CHHBIE
BEIIIECTBA 10 TPUBUATHHOM HITH
MEKIYHAPOJHON HOMEHKIIATYpE;

Y2. Ymems onipenensite BAIEHTHOCTH U
CTENEHb OKUCICHHS XUMHYSCKUX
9JIEMEHTOB, TUI XUMHUYECKOH CBI3U B
COCMHEHUSX, 3apsi HOHA, XapaKTep
Cpelibl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX U OPraHMYeCKUX
COCIUHEHUH, OKUCIUTEIDb U
BOCCTaHOBUTEJIb, PUHAIIIEKHOCTD
BEIIIECTB K pa3HbIM KjlaccaM
HEOPraHWYECKUX U OPraHUYECKUX
COCIUHEHU;

¥3. ¥Ymems xapakrepruzoBath 3J1€MEHThI
MaJIbIX TIEPUOJOB IO UX MOJIOKEHUIO B
ITepuonuueckoit cucreme J.1.
MenaeneeBa; oOlMe XUMHUYECKUE
CBOMCTBA METAJIOB, HEMETAIIOB,
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OPraHUYEeCKUX COCIMHEHUMN; CTPOCHUE U
XUMUYECKHE CBOMCTBA U3YUYEHHBIX
HEOPraHWYeCKUX U OPraHUYeCKUX
COCIUHEHUH;

Y4. Ymemv 00bACHATE 3aBUCUMOCTD
CBOMCTB BEIISCTB OT UX COCTaBa U
CTPOEHMUS, IPUPOIY XUMUUYECKOU CBSI3H
(MIOHHOW KOBAJICHTHOM, METAINTHYECKON 1
BOJIOPOAHOM ), 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEaKLUU U MOJIO0KEHUE
XUMHUYECKOTO PABHOBECHSI OT PA3IMUYHbBIX
(baxTopoB;

¥Y5. Ymems BHIIONHATL XUMUYECKUMN
HKCIIEPUMEHT: 110 Pacro3HaBaHUIO
BAKHEUILIMX HEOPraHUYECKUX U
OPraHUYEeCKUX COCIUMHEHMUII;
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Y6. Ymems npoBOIMTE CAMOCTOSITEIIBHBIN
MOUCK XUMUYIECKOW MH(DOpMAIIHH C
UCIIOJIb30BAHUEM PA3IMYHBIX UCTOUHUKOB
(HayYHO-TIOMYJISIPHBIX U3JaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHuTepHeTa); UCII0Ib30BaTh
KOMIBIOTEPHBIC TEXHOJIOTHH JIJISt
00paboTKU U nepeauu XUMHUYECKOM
nH(pOpMaIU U ee IPeICTaBICHUs B
pa3nuyHbIX hopMax;

Y7. Ymems cBs3p1BaTh N3y4CHHBIN
Marepuai co cBoel mpodeccuoHanTbHON
JIeSITeTbHOCTBIO;

¥8. Ymems pemiaty pacyeTHbIC 3a/1a4U TIO
XUMUYECKUM (POpMYyJIaM B YPaBHEHUSIM;
MCII0JIh30BaTh MPUOOPETEHHBIC 3HAHUS U
YMEHUS B MPAKTUYECKOMN JEITEIBHOCTH U
MMOBCEIHEBHOM KU3HU:

Y9. Ymemw 0OBACHITH XUMHYECKUX
SIBJICHUH, IIPOUCXOAIINX B IPUPOJIC, OBITY
Y Ha IIPOU3BOJICTBE;

Y10. Ymems onpenensite BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAICHUN B
Pa3IMYHBIX YCIOBHSIX U OTIEHKH UX
MTOCJICICTBH;

Y11. Ymems ouenuBats BIHsSIHUE
XUMHYECKOTO 3arpsi3HEHUS OKpYXKaroIle
Cpelibl Ha OpraHu3M YeJioBeKa U JIpyrue
’KUBbIE OPTraHU3MBI;

Y12. Ymems oGpamatbcsi C TOprOYMMHU U
TOKCUYHBIMU BEIIECTBAMHU U
71a00paTOPHBIM 000PYIOBAHUEM;

Y13. Ymems» cmemuBaTh pacTBOPHI
3aJJaHHOM KOHIEHTPALMU B OBITY U Ha
IIPOU3BO/ICTBE;

2. Ilacmopt ¢oHZA OLEHOYHBIX CPEACTB /sl TPOBeAeHUS TeKyleH Hu

NMPOMEKYTOUHOM ATTECTALMM 00Y4AIOIIMXCS

Kon
Ne KounTposmpyemblie pa3aesbl KOHTPOJIUPYeMOu HaumenoBanme
n/n (TeMbl) IMCUMIINHBI KOMIIETEeHIIMHU OLICHOYHOI'0 CpeacTBa
(m1m ee yacTu)
Pazgen 1. OBILIAA U HEOPI'TAHUYECKA A X1MUA
Yemmuwuii onpoc, nucbmenuas
1 OCHOBHBI€E TIOHATHUS U 3aKOHEI 31-34, V1, V7, paboma, mecmuposatue,
XMMHH. Vio ougpepenyuposannwiii
3ayem
[lepuoanueckuii 3aKoH U Yemuwii onpoc, nucvmennas
2 | Ilepuonuyeckas cucrema VI1-V10, 31-34 paboma, mecmuposatue,

XUMHUYECKUX d1eMeHTOB J[.1.

oughghepenyuposanuwiii
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MenpeneeBa u CTPOCHHUC aTOMa.

3auyem

Crpoenue BelecTa

VI1-V10, 31-34

Yemmuviii onpoc, nucomennas
paboma, mecmuposanue,
oughghepenyuposanmwiii
3auem

Bopa. PactBopbl.
DNEKTPOTUTHYECKAS JUCCOLHAITIS

VI1-V13, 31-34

Yemuwiu onpoc, nucomennas
paboma, mecmuposaHue,
oughghepenyuposanmwiii
3auem

Knaccugukarus HeopraHHYeCKIX
COCIMHEHUH U UX CBOMCTBA

VI1-V13, 31-34

Yemuwiu onpoc, nucomennas
paboma, mecmuposaHue,
ougpepenyuposarHwlii
3auem

XUMHUYECKUE PEAKIUU

VI1-V13, 31-34

Yemuwui onpoc, nucomennas
paboma, mecmuposaHue,
ougpepenyuposanHwlii
3auem

Merannsl 1 HeMETAIIIBI

V1-V13, 31-34

Yemuwui onpoc, nucomennas
paboma, mecmuposaHue,
ougpepenyuposarHwlii
3auem

Pazpen 2. OPTAHUYECKAS XUMUA

OCHOBHBIE IOHATHUS OPraHUYECKOMN

Yemuwui onpoc, nucomennas
paboma, mecmuposaHue,

XUMHH U TEOPUS CTPOCHUS V1-V13, 31-34 .
. oughghepenyuposanmwiii
OpraHMYECKUX COEAMHEHUN
3auem
Yemuwui onpoc, nucomennas
VYTrneBoaopo/isl U UX MPUPOIHBIE VI-VI3 3]-34 paboma, mecmupogaHue,
HWCTOYHUKH ’ ougpepenyuposarnwlii
3auem
Yemuwui onpoc, nucomennas
Kucnopoaconepxaiue paboma, mecmuposaHue,
VI-Vi3, 31-34 y
OPraHUYECKUE COCAMHEHUS ougpepenyuposarnwlii
3auem
Yemuwui onpoc, nucomennas
A3oTcoepKale OpraHun4ecKue VI-VI3 3]-34 paboma, mecmuposaHue,
coenuHeHU. [lomuMmepsr ’ ougpepenyuposarmwlil
3auem

3. Kputepun oueHMBaHHMS pe3yJbTaTa O0y4eHUS O AUCUMILUIMHE M IIKAJA

OlICHUBAaHUA

Pesynbrat Kputepuu orieHnBaHus pe3yinbTraTa 00y4eHus Mo AUCHUIUINHE n

o0yuyeHus U IIKaJa OIIEHWBAHUS 110 TUCLIUIUIMHE poneaypa

OIICHUBaHUS

110 JUCIIUAILINHE 2 3 4 5
31. 3namp OrcyrctBue | Henousnele Cdopmuposa | ChopMupoBa | - yCTHBIN
Ba)KHEHIINE 3HaHUU WM | IPEJCTaBJeH | HHbIE, HO HHbBIE orpoc,
XUMUYECKHE (dparmeHTapH | us coJiepXkalue | cucreMaTuye | -MUChbMEHHas
MOHATHS: ble BOXHEUIIMX | OTJCNIbHBIC CKHe pabora,
BEIIECTBO, MPEJCTABICH | XUMUYECKUX | MPOOEeIb NpPEJCTAaBICH | - TECTUPOBAHUE,
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XUMHYECKUN Us 0 MOHSITHSIX: NPEJCTABICH | UA - mudepenim-
9JIEMEHT, aTOM, | Ba)KHEHIIIMX BEIIIECTBO, Ui o BOXHEUILIUX | POBAHHBIN
MOJIEKYJIa, XUMHYECKUX | XUMUYCCKHHA | BOKHEUIIUX | XUMHUYECKUX | 3a4eT
OTHOCHUTEJIbHBIE | MOHATHUSIX: DIIEMEHT, XAMHWYECKUX | MIOHSATHUSAX:
aTOMHas U BEILIECTBO, aTowm, MOHSTUSAX: BEILIECTBO,
MOJIEKYJIIpHAs | XUMHUUYECKHH | MOJIEKyJIa, BEIIIECTBO, XUMHUYCCKUAN
MaccChl, UOH, JJIEMEHT, OTHOCHUTEJIbH | XUMHUYECKHI | JIEMEHT,
AJJIOTPOTIHS, aTowm, bIC aTOMHAsI | DJIEMEHT, aTowm,
W30TOIIBI, MOJIEKYIIa, U aToM, MOJIEKYJIa,
XUMHYECKas OTHOCHUTEIIbH | MOJIEKYJISIpHA | MOJIEKYJIa, OTHOCUTEJIbH
CBSI3b, bI€ aTOMHAasi | 51 Macchl, OTHOCHUTEJIbH | bI€ aTOMHAas
ANIEKTPOOTpHILIA | U WOH, BIC ATOMHAs | U
TEIBbHOCTb, MOJIEKYJISIpHA | aJUIOTpONus, | U MOJIEKYJIIpHA
BAJICHTHOCTb, sl MacCBhl, H30TOTIBI, MOJIEKYJISIpHA | ST MAcCHlI,
CTCTICHD WOH, XHUMHYECKast | sl MacChl, WOH,
OKHCJICHHUS, QUIOTPOTIHSI, | CBS3b, WOH, aJUIOTPOTIHS,
MOJIb, MOJISIPHASI | H30TOTIHI, AJEKTPOOTPH | AUIOTPOIHUS, | U3OTOIIBI,
Mmacca, XUMUYECKas | ATeIbHOCTh, | M30TOIIBI, XUMHUYECKast
MOJISIPHBIH CBSI3b, BaJICHTHOCTh, | XHMHYECKas | CBS3b,
o0beM JNEKTPOOTPH | CTENEHb CBSI3b, ANEKTPOOTPH
ra3oo0pa3HbIX | HATEJIbHOCTb, | OKHUCICHHUS, AJIEKTPOOTPH | IIATEIHHOCTb,
BEIIECTB, BAJICHTHOCTH, | MOJIb, [IaTeJIBbHOCTh, | BaJCHTHOCT,
BEIECTBA CTETNeHb MOJISIpHAst BaJICHTHOCTh, | CTETICHb
MOJIEKYJISIPHOTO | OKUCJICHHUS, Mmacca, CTETIEeHb OKHCIICHUS,
u MOJIb, MOJISIPHBIH OKHUCJICHHUS, MOJIb,
HEMOJIEKYIISIPHO | MOJISIpHast 00beM MOJIb, MOJISIpHAst
ro CTPOEHUS, Mmacca, ra3oo0pa3Hbl | MOJSIpHas Mmacca,
pacTBOPHI, MOJISIPHBIA X BEILIECTB, Mmacca, MOJIIPHBIN
ANEKTPOJIUT U o0beM BEIIECTBA MOJISIPHBIN o0beM
HEIJICKTPOJIUT, | Ta3000pa3Hbl | MOJEKYISIPHO | 00beM ra3zo000pa3HbI
AIIEKTPOJIUTHYE | X BEIIECTB, rou ra3oo0pa3Hbl | X BEIIECTB,
cKast BElIeCTBa HEMOJIEKYIIpP | X BEILECTB, BELIECTBA
JCCOLIMaIus, MOJIEKYJIIPHO | HOTO BElIECTBa MOJIEKYJISIPHO
OKHUCJIUTENb U rou CTpOEHUS, MOJIEKYJIIPHO | IO U
BOCCTaHOBUTEJIb | HEMOJIEKYIISIP | PACTBOPBHI, rou HEMOJIEKYIISP
, OKHUCJICHUE U HOTO ANEKTPOJIUT U | HEMOJIEKYJISIp | HOTO
BOCCTaHOBJICHH | CTPOEHHUS, HERJIEKTPOJIU | HOTO CTpOEHUS,
€, TEeTJIOBOM pacTBOPBHIL, T, CTpOEHUS, pacTBOPBHI,
sddekr ANEKTPOJIUT U | SIEKTPOIHUTH | PACTBOPHI, AIIEKTPOJIUT U
peaxiuu, HEDJIEKTPOJIU | YecKas ANEKTPOJIUT U | HEINEKTPOIH
CKOPOCTh T, JMICCOLIMAIUS | HEINEKTPOIH | T,
XUMHYECKON JNEKTPOJIUTU | , OKUCIUTEND | T, AIIEKTPOJIUTH
peaxiuu, yeckas u ANEKTPOJIUTU | YecKast
KaTajius, JMICCOLIMAIMS | BOCCTAHOBHUT | UecKas JUCCOLIAAIUS
XUMHYECKOE , OKUCTIUTEINb | €llb, JUCCOLIMAIUS | , OKUCITUTEIh
paBHOBECHE, u OKUCJICHHE U | , OKUCIUTENb | H
yTIAEPOAHBIN BOCCTAaHOBUT | BOCCTAaHOBIIE | H BOCCTaHOBUT
CKEJIeT, eJlb, HUE, BOCCTaHOBUT | €7Ib,
(YHKIIMOHANTBH | OKUCIIGHHUE U | TETUIOBOM eJb, OKHCJICHUE U
as TpyIma, BoccTaHoBlNe | 3ddext OKHCIIEHHUE U | BOCCTAHOBJIE
HU30MepHsl, HUE, peaxiuu, BOCCTaHOBIIE | HHUE,
TOMOJIOTHS; TEIJIOBOM CKOPOCTb HUE, TEIJIOBOM
apdext XMMHMUYECKON | TEIJIOBOM apdexT
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peakuuu, peakuuu, apPexT peaxkuuu,

CKOPOCTb KaTanus, peakuuu, CKOpOCTh

XUMHYECKOM | XUMHYECKOE | CKOPOCTh XUMHAYECKOU

peakuuu, paBHOBECHE, | XMMUYECKOW | peakiuu,

KaTajius, VIJEPOJIHBIN | peakiuu, KaTanus,

XUMHUYECKOE | CKEJIET, KaTanus, XUMUYECKOE

paBHOBecHe, | QYHKIIMOHAT | XUMHYECKOE | PaBHOBECHE,

YIJIEPOJHBINA | bHAs IPYIA, | PABHOBECHUE, | YIIIEPOIHBIN

CKEJIeT, nu30Mepus, YIJIEPOJHBINA | CKETET,

(GYHKIMOHAT | TOMOJIOTHS CKEJIEeT, (GyHKIMOHAT

bHas TPyIINa, (GyHKIMOHAN | BHAS TPYIIA,

n30Mepusl, bHas TPYIa, | U30MEpHsi,

TOMOJIOTHSI U30Mepus, TOMOJIOTHS

TOMOJIOTHSI

32. 3name OrcyrctBue | Hemosnbie Cdopmuposa | Chopmupona
OCHOBHBIE 3HAHUW WIA | IPEJCTaBIICH | HHBIC, HO HHBIE
3aKOHBI XUMUU: | pparMEeHTapH | us 00 colepKalme | cucreMaruye
COXpaHEeHUs ble OCHOBHBIX OT/ICJIbHBIC CKHeE
MacChl BEIIECTB, | MPEJICTABIEH | 3aKOHAX poOebI MIPEICTABIICH
MOCTOSTHCTBA us 00 XUMHH: MpE/ICTaBICH | Usi 00
cocTaBa OCHOBHBIX coxpaHeHUu | usi 00 OCHOBHBIX - YCTHBIN
BEIIIECTB, 3aKOHAX MacChl OCHOBHBIX 3aKOHAX oTIpoc,
[lepuoanuecku | XuMuw: BEIIIECTB, 3aKOHaxX XUMUU: -TTUCEMEHHAS
1 3akoH J[.U. COXPAaHEHUHU | IIOCTOSHCTBE | XUMUH: coxXpaHeHuHu | pabora,
MenneneeBa; MacChl COCTaBa COXpPAaHEHUH | MacCChl - TECTUPOBAHHUE,

BEIIECTB, BEIIECTB, Macchl BEIIECTB, - muddepeHIu-

nocrostHeTBe | [leproanyec | BemiecTs, MOCTOSIHCTBE | POBAHHBII

cocTaBa KOM 3aKOHE IIOCTOSIHCTBE | COCTaBa 3a4er

BEIIECTB, J.N. cocTaBa BCIIIECTB,

[lepuonuuec | MenpeneeBa; | BEHIECTB, [Tepuonnuec

KOM 3aKOHE [lepnoanuec | KOM 3aKOHE

J.N. KOM 3aKOHE J.A.

MeHneneena; J.. MeHpeneena;

Menpeneena;

33. 3namep OrtcyrcrBue | Henousinbie Cdopmuposa | ChopmupoBa | - yCTHBIN
OCHOBHBIE 3HAHUM WIA | IPEICTaBJIEH | HHbIE, HO HHBIE o1poc,
TeOpUH XUMHH; | (pparMeHTapH | us o cojepxaluue | CUCTeMaTH4e | -NMHCbMEHHast
XUMUYECKON ble OCHOBHBIX OT/EJIbHbIE CKHE pabora,
CBSI3U, NPEACTABICH | MOHIATHUSIX poOeIIb MIPEACTABIEH | - TECTUPOBAHUE,
ANEKTPOJIUTHYE | Ul 00 TEOPUH MIPEACTaBICH | Ut 00 - muddepeHIu-
CKOU OCHOBHBIX XUMUU; us o OCHOBHBIX POBaHHBII
JUCCOIMAIUHY, MOHATUAX XUMHUYECKOM | OCHOBHBIX MOHATHUAX 3auer
CTPOEHHUS TEOPUH CBSI3U, MOHSATHUAX TEOPUHU
OPraHWYECKUX U | XUMUU; 3NEKTPOJIUTU | TEOPUH XUMUU;
HEOPraHUYeCKH | XUMHUYECKOW | YECKOMU XUMUU; XUMHUYECKOMN
X COCIMHEHU; | CBS3H, JUCCOIMAIIMU | XUMHYECKON | CBS3H,

3IEKTPOJIUTU | , CTPOEHUS CBSI3U, ANEKTPOJIUTU

YECKOMU OPraHWYEeCKU | DIEKTPOJHUTH | YECKOU

JUCCOIMAIUU | X U YeCcKOn JUCCOLUALUN

, CTPOEHUS HEOPraHuyec | AUCCOLMALMH | , CTPOCHUS

OPraHUYECKU | KUX , CTpOEHUS OpraHuYyecKu

X U COCIMHEHUH; | OPraHUYecKu | X U

HEOpraHuyec X U HEOPraHnyec
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KHX HEOpraHuyec | Kux
COCITMHCHUH KHX COCTMHCHUH;
COCIMHCHUH;
34. 3namp OrcyrctBue | Henousnele Cdopmuposa | ChopmupoBa | - yCTHBIN
BaXHEHIIIHE 3HaHUU WM | IPEJCTaBJICH | HHBIE, HO HHBIE o1poc,
BEIECTBA U (bparmMeHTapH | ust 0 coJiepXKalmue | CUCTeMaTHye | -MHChbMEHHAs
MaTepHAaIbI: bIe BAXHEHIIUX | OTAEIbHBIE CKHe pabora,
BaKHEHIIIHE IPEJCTaBJIECH | BELIECTBAX U | MpoOeibl IIPEJICTaBJIEH | - TECTUPOBAHUE,
METaJlJIbl U us 0 MaTepuanax: | IpPEeACTaBIEH | sl O - nupdepenu-
CILJIaBBbI; BAKHEUIINX | BXKHEHIIMX | U O BA)KHEWIIME | POBAHHBIN
cepHas, BELIECTBaX U | METaJUIbl U BOXHEUIIMX | BEIIECTBA M | 3a4eT
COJIsSIHAs, Marepuanax: | CIUIaBbl; XUMHAYECKHX | MaTepHAIIbI:
a30THas U BOXKHEWIIME | CepHas, MOHATUAX: BAKHEWIINE
YKCyCHas MeTaJlIbl U COJISIHAs, BELIECTBO, METaJUTbI |
KHCJIOTHI; CILIaBHI, a30THAsA U XUMUYECKUN | CIUIABHI,
O5aropoJiHele cepHad, YKCYCHasI JJIEMEHT, cepHas,
rasbl, BOJOPOJ, | COJIHAs, KHCJIOTBI; aToM, coJisiHas,
KHUCIIOPOJI, a30THas U O5aropoJiHple | MOJIEKYIa, a30THas U
TaJIOTeHBI, YKCYyCHas rasbl, OTHOCHUTEINIbH | YKCyCHas
IeJIOYHbIE KHCIIOTBI; BOJIOPO/I, bIC ATOMHAsI | KACJIOTHI;
METaJUIbI, 0JIarOpOIHBIE | KUCTIOPOI, " 0J1aropoIHBIC
OCHOBHBIE, rassl, raJIOT€HBI, MOJIEKYJISIpHA | ra3bl,
KHCJIOTHBIE H BOJIOPO/I, LIEJI0YHbIE s Macchl, BOJIOPO/I,
amoTepHbIe KHCIIOPOJI, MeTaJlIbl; UOH, KHUCIIOPO/I,
OKCH/JIBI U raJIOreHbl, OCHOBHBIE, QJIOTPONHUSL, | T'aJOreHBI,
THJIPOKCUJIBI, LIEeJIOYHbIE KUCJIOTHBIE U | U30TOTIBI, IIEJIOYHbIE
1IEJI04H, MeTaJlbl; aM(pOTepHble | XUMHUYECKasi | METaJlIbI;
YIJIEKUCTIBIA U | OCHOBHBIE, OKCHJIBI U CBSI3b, OCHOBHBIE,
yrapHbI ra3pl, | KUCIOTHBIE U | TUAPOKCHUJIBI, | JEKTPOOTPU | KHCIOTHBIE U
CEpHUCTHIH ra3, | am(poTepHbIe | LIEeI0uH, LaTeJIbHOCTh, | aM(pOTEPHBIE
aMMMaK, BOJIa, | OKCUJBI U YIJIEKUCIBIA | BaJIEGHTHOCTh, | OKCHJIBI U
IPUPOJHBIN ra3, | TMAPOKCUIIBI, | U yrapHbIH CTEIEHb T'HJIPOKCUIBI,
MeTaH, 3TaH, IIEI0YH, rassl, OKHCIICHHUS, 11eJI04H,
STHUJIEH, YTJIEKUCIIBIA | CEpHUCTBIN MOJIb, YIJICKUCITBIN
alleTUJIEH, Y yrapHbIil ra3, aMMuak, | MOJIIpHas U yrapHbIi
XJIOpHUJL HATpHs, | rasbl, BOJIA, Mmacca, rassl,
KkapOoHaT u CEpHUCTHII HOPUPOIHBIN | MOJIIPHBIH CEpHUCTBIN
IUJpoKkapOoOHaT | ra3, aMMHUak, | ra3, MeTaH, o0BbeM ras, aMMHakx,
HaTpus, BOJIA, 9TaH, 3TUJIEH, | ra3o00pa3Hbl | BOAA,
KkapOoHaT u HOPUPOAHBIN | alleTHIIEH, X BELIECTB, HPUPOIHBIN
docdar ra3, MeTaH, XJIOpUJ BEIIECTBA ras, MeTaH,
KaJblUs, 9TaH, 3TUWIEH, | HATpus, MOJIEKYJISIPHO | 3TaH, 3TUJIEH,
6eH3o11, alleTUJIEH, KapOoHAaT U rou aleTuJIeH,
METaHO U XJIOpHUJL TUIPOKAPOOH | HEMOJIEKYISIp | XJIOpUA
3TaHOII, HaTpHs, aT HaTpus, HOTO HaTpus,
CJIO’KHBIE KapOoHaT U KapOOHAaT U CTPOEHUH, KapOoOHAaT U
3UpHL, KUPBI, | TUAPOKapOOH | (ocdar pacTBOpBI, I'UJIpOKapOOH
MblJIa, aT HaTpus, KaJbLus, UIEKTPOJIMT U | aT HATpPHUs,
MOHOCaxapuabl | KapOoHaT u 6eH3zou1, HE3JIEKTPOJIM | KapOOHAT U
(rmroko3a), ¢docdar METaHOJ U T, docdat
T Caxapy/ibl KaJbIMs, 9TaHOI, UEKTPOJIUTU | KaJbLUA,
(caxaposa), OeH3o1, CJIOKHBIE qyeckas OeH3zo,
MOJIMCaXapuibl | METaHOJI U 3¢upHI, JMCCOIMALUS | METaHOJ U
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(xkpaxman u 3TaHOII, KUPBL, MbLJIA, | , OKUCIHUTENb | STAHOJI,
LIEJUII0J103a), CIIOXHBIE MOHOCaxapua | u CJIOKHBIE
aHWINH, 3¢upHI, bl (TJIFOKO32), | BOCCTAHOBUT | (HPHI,
AMHHOKHUCIIOTHI, | XUPBI, MbIJIa, | JUCAXapUabl | €b, JKUPBI, MBLIA,
OenKkw, MOHOcaxapuj | (caxaposa), OKHUCIICHHE U | MOHOCAXapH]l
UCKYCCTBEHHBIE | bl (IJIIOKO3a), | [TOJIMCAXapuJa | BOCCTAHOBJIE | bl (TJIIOKO3a),
" Jcaxapuabl | bI (Kpaxmai v | HUe, JIFICaxapHIbl
CUHTETHYECKHE | (caxaposa), [EJUII0JI03a), | TEeTIOBOM (caxapo3a),
BOJIOKHA, NOJICAaxapyl | aHWIIUH, apdexT MOJICaXapHl
KaydyKH, Bl (Kpaxmai ¥ | aMHHOKHUCIIOT | PeaKuH, BI (Kpaxmai u
IUIACTMACCHI; LEJUII0JI03a), | bl, OeNKH, CKOPOCTh LEJUTI0NI034),

aHWJIUH, UCKYCCTBEHH | XUMHUYECKOW | aHMJIVH,

AMHHOKHUCIIOT | bIe U peaxmum, AMUHOKHCIIOT

BI, O€JIKH, CHHTETUYECCK | KaTaJlu3, bl, OCJIKH,

WCKYCCTBEHH | M€ BOJIOKHA, | XUMHUYECKOE€ | UCKYCCTBEHH

bIC U Kay4dyKH, paBHOBeCHE, | ble U

CHHTETHYECK | TUTACTMACCHI; | YTIIEPOJHBIN | CHHTETHYECK

ve BOJIOKHA, CKEJIeT, M€ BOJIOKHA,

KaydyKH, (GYHKIIMOHAT | Kay4dyKH,

TTACTMACCHI, pHAsI TPYIINA, | TUIACTMACCHI;

U30Mepus,
TOMOJIOTHSI

Y1. Ymemso OrcyrcrBue | B nenom B nenom CdopmupoBa | - yCTHBIN
Ha3bIBaTh YMEHUH WJIM | yIOBIIETBOPH | YIOBIETBOPH | HHBIE YMEHHS | OTIPOC,
U3Yy4EHHbIE (¢parMeHTapH | TelbHbIE, HO | T€JIbHBIC, HO | Ha3bIBaTh -MIUCbMEHHAas
BEIIECTBA M0 ble HE coJepikaliee | U3y4eHHbIE pabora,
TPUBUATBHON YMEHHUS CUCTEMATHU3u | OTACIbHBIC BEIIECTBA 10 | - TECTUPOBAHHUE,
WIH Ha3bIBaTh pOBaHHBIC npoOebI TPUBHAIIBHON | - muddepeHIu-
MEXAYHApOAHO | U3yUYEHHBIE YMEHHUS YMEHHUS WIH POBaHHBIN
i BEI[ECTBA M0 | Ha3bIBATh Ha3bIBaTh MEXAYHapoJd | 3a4er
HOMEHKJIAType; | TPUBHAIBLHOW | M3YYECHHbIE U3yYEHHBIE HOM

WIH BEIIECTBA 110 | BEIECTBA IO | HOMEHKJIATYp

MEXIYHApOJa | TPUBUAIBHON | TPUBUAIBLHOH | €;

HOM W W

HOMEHKJIATYp | MEXIYHApoJ | MEXIyHapo.

e; HOH HOH

HOMEHKJIATyp | HOMEHKJIATYp
e; e;

Y2. Ymems OtcyrctBue | B nenom B uenom CdopmupoBa | - ycTHBIN
OTIPEIeINATh YMEHHI WU | YAOBIETBOPU | YAOBIETBOPU | HHbIE yMEHHUS | OIIPOC,
BaJICHTHOCTh M | (hparMEHTapH | TeIbHbIC, HO | T€JIbHBIC, HO | OMPEAENATh | -TUChbMEHHAS
CTETEHb ble HE coJepikalee | BaJlEHTHOCTh | pabora,
OKHUCJICHUS YMEHHUS CUCTEMATHU3U | OTAENbHBIC U CTEICHb - TECTUPOBAHHUE,
XUMHYECKUX OTIPEJIeNIATh | POBaHHBIE poOeb OKHCIICHHS - muddepeHnu-
AIIEMEHTOB, TUIl | BaJC€HTHOCTh | YMEHHUS YMEHHUS XUMHYECKUX | POBAHHBIN
XUMHYECKON U CTETICHb ONpeNeNiATh | ONPEAENATh | DIEMEHTOB, 3ayer
CBSI3U B OKHUCJICHUS BaJICHTHOCTh | BaJICHTHOCTh | THII
COEJIMHEHUSX, XUMHUYECKUX | U CTENCHb U CTETICHb XUMHYECKON
3apsi/i MOHa, 3JIEMEHTOB, OKHCIICHHS OKHUCJICHUS CBSI3M B
XapakTep cpeibl | THUI XUMHYECKUX | XUMUYECKHX | COCTUHEHHSIX
B BOJTHBIX XUMHYECKON | DJIEMEHTOB, JJIEMEHTOB, , 3aps] HOHa,
pacTBopax CBSI3H B THUII THUII Xapakrep
HEOPraHWYeCKH | COCIMHEHMSIX | XMMHMYECKOH | XMMHUYECKOH | cpelsl B
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XU , 3apsij] MOHA, | CBSI3U B CBSI3U B BOJHBIX
OpraHUYEeCKUX XapaxkTep COCIMHEHUSX | COCIMHEHUSIX | pacTBOpax
COCIMHCHHH, cpenbl B , 3apsijl MOHA, | , 3apsJi MOHA, | HEOpraHW4yec
OKHUCIIUTCHb U BOJHBIX XapaxkTep XapaxkTep KUX U
BOCCTAHOBUTEIIb | paCTBOpax cpelbl B cpelbl B OpraHuvyecKu
, HEOpraHuyec | BOIHBIX BOJHBIX X
MIPUHAVICKHOCT | KUX U pacTBopax pacTBopax COCIMHCHUI,
b BEIIECTB K OpraHWYeCKd | HEOpraHW4eC | HEOPraHW4Yec | OKUCIUTEIh
pa3HBIM X KHX U KUX U u
KJaccaM COCIMHEHUH, | OPraHMYECKU | OPraHUYeCKH | BOCCTAHOBUT
HEOPraHUYECKH | OKUCIHUTENIb | X X eJIb,
X " Hu COCIMHEHUM, | COCIMHEHUH, | MPUHAIICKH
OpraHUYECKUX BOCCTAaHOBHUT | OKMCJIUTENL | OKHUCIIMTEIb | OCTh BEIECTB
COEIMHEHMUI; eJib, u u K pa3HbIM

MPUHAJUIEKH | BOCCTAHOBUT | BOCCTAHOBHUT | KJlaccaM

OCTb BEIIIECTB | €IIb, ellb, HEOpraHuyec

K pa3HbIM NPUHAJICKH | MPUHAMICKH | KUX U

KJaccaMm OCTh BEIIECTB | OCTh BEIIECTB | OPraHUUECKU

HEOpPraHuyec | K pa3HbIM K pPa3HBIM X

KUX U Kjaccam KJaccam COCIMHCHUI;

OpraHWYEeCKd | HEOpraHWYeC | HeOpraHwdec

X KUX U KUX U

COCTMHEHUH; | OPraHUYECKH | OPraHUYECKH

X X
COCAMHCHHUHN; | COCOTUHCHHM;

¥Y3. Ymems OtcyrctBue | B nenom B nenom CdopmupoBa | - yCTHBIN
XapakTepHu30BaT | YMEHHU WIN | YAOBJIETBOPU | YAOBJIETBOPU | HHBIE YMEHHS | OIpPOC,
b DJIEMEHTBI (bparMeHTapH | TeIbHBIC, HO | TEJIbHBIC, HO | XapaKTepU30 | -NMUCbMEHHAsS
MaJIbIX 136 HE coleprkaliee | BaTh pabora,
MEPUOJIOB IO UX | YMEHHUS CUCTEMAaTH31 | OTACIbHBIC 3JIEMECHTHI - TECTUPOBAHHUE,
IIOJIOKCHUIO B XapakTepu30 | pOBaHHBIE poOebI MaJbIX - muddepeHIu-
[lepuonuuecko | BaTh YMEHHUS YMEHHUS MEPUOJIOB 110 | POBAHHBII
i cucreme JI.W. | sneMeHTHI XapakTepHu30 | XapakKTepHu3o | UX 3a4er
Menpeneena; MaJIbIX BaTh BaTh MOJIOYKCHHUIO
oOmue MIEPUOJIOB IO | AIEMEHTHI 9JIEMEHTBI B
XUMHUYECKHE HXx MaJbIX MaJbIX [Tepuonnuec
CBOICTBA MOJIOKEHUIO | TIEPUOJIOB IO | TIEPUOJIOB IO | KOUM cucTeMe
METAJIOB, B 150:¢ 150:¢ JI.H.
HEMETaJIOB, [leproaunuec | moJjioKeHUIO | MoJioKeHUo | MeHzeneena;
OCHOBHBIX KOH cucTeMe | B B obmrue
KJIACCOB JI.1. Ilepuonuuec | Ileprogumyec | XUMUYECKHE
Heopranuuecku | MenjeneeBa; | KoM cucteMe | KOW cucremMe | CBOMCTBa
XU oOmue J.. J.A. METAJIOB,
OpraHUYEeCKUX xuMuueckue | MenpaeneeBa; | MeHaeneeBa; | HEMETAILIOB,
COEIUHEHM; CBOMCTBaA oO1me oO1me OCHOBHBIX
CTPOEHHE U METaJIOB, XHMHYECKHE | XMMHYECKHE | KJIacCOB
XUMHUYECKHUE HEMETAJlJIOB, | CBOMCTBA CBOICTBA HEOpraHnyec
CBOICTBA OCHOBHEBIX METaJIOB, METaJIOoB, KUX U
M3YYEHHBIX KJIaCCOB HEMETAJUIOB, | HEMETAJUIOB, | OPraHUYECKU
HEOPraHMYeCKH | HEOPraHW4eC | OCHOBHBIX OCHOBHBIX X
XU KUX U KJIaCCOB KJIaCCOB COCIMHCHUI;
OpraHUYEeCKUX OPraHWYEeCKHU | HEOpraHWYeC | HEOpPraHuyec | CTPOCHHUE U
COCIMHCHMUIA, X KUX U KUX U XUMHUYCCKHUE
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COCIMHEHUM; | OPraHUYECKH | OPraHUYECKH | CBOMCTBA
CTpOEHUE U X X M3YYEHHBIX
XUMHYECKUE | COCIMHEHUN; | COCIUHEHUW; | HEOPraHU4ecC
CBOICTBa CTPOCHHE U CTPOCHHE U KHX U
M3Y4YEHHBIX XUMUYECKUE | XUMHYECKUE | OPraHUYeCKH
HEOpPraHu4ec | CBOMCTBA CBOICTBa X
KHX U M3Y4YCHHBIX M3YYEHHBIX COeMHEHU N
OpraHWYeCKHd | HEOpraHW4ec | HeOpraHuyec
X KHX U KHX U
COCIMHCHUN | OPraHUYECKH | OPraHUuYeCcKH
X X
COeOUHEHNN | COeqMHEHUU
Y4. Ymems OtcyrctBue | B nenom B uenom Cdopmuposa | - ycTHBIN
OOBICHSITH YMEHUUW WU | YIOBJIETBOPHU | YAOBJIETBOPU | HHBIE YMEHHUS | OTMpPOC,
3aBUCHUMOCTH (bparmeHTapH | TeIbHBIC, HO | TEJIbHBIE, HO | OOBACHITH -ITUCEMEHHAS
CBOMCTB ble HE coJieprkalliee | 3aBUCUMOCTh | pabora,
BEILIECTB OT UX | YMEHUSA CHUCTEMAaTU3HU | OTIEIbHBIE CBOWCTB - TECTUPOBAHHUE,
COCTaBa u OOBSACHATH POBaHHBIE poOeIIb BEILIECTB OT - nupdepenHu-
CTPOCHHS, 3aBUCUMOCTh | YMEHHS yMEHUS WX COCTaBa M | pOBAHHBIN
MIPUPOY CBONCTB OOBSACHATH O0OBSACHATH CTpPOEHMUH, 3a4er
XUMUYECKON BEIIIECTB OT 3aBUCUMOCTD | 3aBUCUMOCTH | TIPUPOIY
CBSI3U (MOHHOM | MX COCTaBa M | CBOMCTB CBOICTB XUMHYECKON
KOBAJICHTHOMH, CTPOCHHS, BEIIIECTB OT BEIIIECTB OT CBSI3U
METAUTMYECKON | PUPOAY HX COCTaBa M | MX cOCTaBa U | (MOHHOM
Y BOJIOPOJHOM), | XUMUUYECKOU | CTPOCHHS, CTpPOEHUS, KOBAJICHTHOM
3aBUCUMOCTh CBSI3U IPUPOTY IPUPOTY ,
CKOpPOCTH (moHHOM XUMHUYECKOM | XUMHUYECKOW | METaJUIMYECK
XUMUYECKON KOBAJIEHTHOW | CBA3U CBSI3U ol u
peakiuu u , (noHHOM (MoHHOM BOJIOPOTHOM )
MOJIOKEHHE METAJUIMYECK | KOBAJICHTHOM | KOBAJEHTHOM |,
XUMHUYECKOTO ol 1 , , 3aBUCUMOCTh
paBHOBECHS OT | BOJOPOJIHOM) | METAJUIMYECK | METAJUIMUECK | CKOPOCTH
Pa3IMYHBIX , ol u ol u XUMHUYECKOU
(bakTopoB; 3aBUCHUMOCTbH | BOJIOPOJHOI) | BOJOPOIHOM) | peaKiuu U
CKOpOCTH , , MIOJIOXKEHUE
XUMUYECKOM | 3aBUCUMOCTh | 3aBUCHUMOCTb | XUMHYECKOTO
peakuuu u CKOpOCTH CKOpOCTH paBHOBECHS
MOJIOKEHUE XUMUYECKOM | XUMHYECKON | OT
XUMHUYECKOTO | peaKuu U peakuuu u pa3IMYHBIX
paBHOBECHSI | TIOJIO)KEHUE MOJIOKEHUE bakTopoB;
oT XUMHUYECKOTO | XUMHYECKOTO
pa3IUYHBIX paBHOBECHS] | paBHOBECHUS
(baxTopoB; oT OT
pa3IMYHBIX pa3IMYHBIX
(baxkTopoB; (baxkTopoB;
Y5. Ymemo OrcyrctBue | B nenom B nenom CdopmupoBa | - ycTHBIN
BBITIOJTHSATh YMEHUHN WM | YIOBJIETBOPHU | YAOBJIETBOPU | HHBIE YMEHHUS | OIpPOC,
XUMUYECKUN (parMeHTapH | TelbHBIC, HO | TE€JIbHBIC, HO | BBHIMOIHSITH -IIUCbMEHHAs
AKCIIEPUMEHT: ble HE coJiepkalee | XUMHUYECKuid | pabora,
o yYMEHUS CHUCTEMAaTU3U | OTIEJIbHBIE AKCIIEPUMEHT | - TECTUPOBAHUE,
pacro3HaBaHUIO | BBINIOJIHSTH pOBaHHbIE poOeITbI : IO - nuddepeniu-
BOKHEUIINX XUMUYECKUNA | YMEHHS yMEHUs pacno3HaBaH | pOBaHHBIM
HEOPraHUYECKH | SKCHEPUMEHT | BBIMIOJIHSITH BBITIOJIHSTD 15000 3aueT
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X" : 110 XUMUYECKUN | XUMUYECKUHN | BaXKHEHIINX
OpPraHMYeCKUX | pacro3HaBaH | HKCIEPUMEHT | SKCIEPUMEHT | HEOpraHudec
COCTMHCHUH; HI0 : TI0 : TI0 KHUX U
BOXHEWINNX | paclio3HaBaH | PACMO3HABaH | OPraHUYECKU
HEOpraHuyvec | U0 U0 X
KHUX U Ba)KHEHIINX Ba)KHEHUIINX COCIMHEHUH;
OpraHWYecKd | HEOpraHW4yec | HEOpraHm4ec
X KUX U KUX U
COCJIMHEHUH; | OPraHUYeCKH | OPraHUYECKU
X X
COCIMHEHUHN; | COeTUHCHUI;
Y6. Ymems OtcyrctBue | B nenom B uenom Cdopmuposa | - ycTHBIN
MIPOBOJTUTH YMEHUH WM | yIOBIETBOPH | YJIOBIETBOPH | HHBIE YMEHHS | OTIPOC,
CaMOCTOSITENIbH | (hparMeHTapH | TENbHBIC, HO | TEJbHBIC, HO | IPOBOJIUTH -IUChMEHHAS
I TTOUCK ble HE coJepikaliee | camocTosTen | padora,
XUMUYECKOH YMEHUS CHCTEMAaTH3M | OTJENIbHBIC BHBIN TIOUCK | - TECTHPOBAHNE,
nH(popMaluu ¢ | IPOBOAUTH pOBaHHBIE poOesIbl XUMHYECKON | - muddepeHnn-
WCTIOJIb30BAHUE | CAMOCTOSITEN | YMEHUs YMEHUS uHpOpMALUK | POBAaHHBIN
M Pa3ITUIHBIX BHBIA TIOUCK | TPOBOJIUTH IPOBOTUTH c 3a4er
HCTOYHHUKOB XHUMHYECKOH | CAMOCTOSTEN | CAMOCTOSATEN | UCTIOJIh30BaH
(Hay4HO- nH(popMaluy | bHBIM MOUCK | bHBIA IOUCK | UEM
TOTTYJISIPHBIX c XUMHAYECKOH | XUMHUYECKOH | Pa3InIHBIX
W3JIAHHH, WCTIONb30BaH | WHGOpMAIMK | HHPOPMAIUU | UCTOYHUKOB
KOMIBIOTEPHBIX | HEM c c (Hay4HO-
0a3 JaHHBIX, pa3IUYHbIX UCIOJIb30BaH | UCIOJIB30BaH | MOMYJISPHBIX
pecypcoB HUCTOYHHUKOB | UEM uem U3JJaHUH,
WnTepHera); (HayuHoO- pa3IUYHbIX Ppa3IUYHbIX KOMIIbIOTEPH
UCIOJb30BaTh MNOMYJSAPHBIX | UCTOYHUKOB | UCTOYHUKOB | BIX 0a3
KOMIBIOTEPHBIC | M3JaHUH, (mayuHo- (Hay4HO- JTAHHBIX,
TEXHOJIOTUH JUISl | KOMIIBIOTEPH | MOMYJISIPHBIX | MOMYJISPHBIX | PECYPCOB
00paboTKH 1 bIX 0a3 W3JIaHHH, W3JIaHHH, WNHuTtepHera);
nepeaayn JIAHHBIX, KOMIIBIOTEPH | KOMIBIOTEPH | UCIIOJIb30BAT
XUMUYECKOH pecypcoB bIX 0a3 bIX 0a3 b
uHbopmauuu 1 | MlHTepHeTa); | JaHHBIX, JTAHHBIX, KOMIIbIOTEPH
ee UCIIOJIBb30BaT | PeCcypcoB pecypcoB bl€
IpPEJICTaBICHUS | b Wnrepnera); | MHTepHeTa); | TEXHOJIOIMH
B Pa3JINYHBIX KOMIIBIOTEPH | UCIIOJIB30BaT | MCIOJB30BaT | JUIs
dhopmax; ble b b 00paboTKH 1
TEXHOJIOTUM | KOMIBIOTEPH | KOMIBIOTEPH | HEpeaayu
Ui ble ble XUMUYECKOH
00pabOTKM U | TEXHOJIOTUU | TEXHOJIOTHH | HHMOpMaIuu
nepeaayu Ui Ui uee
XUMUYECKON | 00paboTku U | 0OpabOTKM U | IpeACTaBJICH
UHpOpMaLUU | epeaadyu nepeaayn us B
U ee XUMHUYECKON | XUMHUYECKOH | pa3InYHbIX
npezcTaBieH | uHpopMmauuu | uHGopmauuu | dpopmax;
us B uee uee
Pa3INYHbIX NpeJCTaBieH | NpeACTaBiIeH
¢bopmax; us B us B
pa3IMYHBIX Pa3INYHbIX
dopmax; dopmax;
Y7. Ymemso OrcyrctBue | B nenom B nenom CdopmupoBa | - ycTHBIN
CBSI3bIBATh YMEHUH WU | YIOBJIETBOPH | YJOBJIETBOPH | HHBIE YMEHHS | OIpOC,
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W3Y4YEHHBIN @®parmeHTap | TeNbHbIC, HO | TEIbHBIE, HO | CBS3BIBATh -IMCbMEHHAas
MaTtepuai co HbIE YMEHUS | HE coJiepiKallee | M3Y4EHHbIN pabora,
cBO€Eil CBSI3bIBATH CUCTEMATHU3U | OTAEIbHBIE MaTepuaj co | - TECTUPOBAHUE,
npodeccuoHanb | U3y4eHHBIN pOBaHHbIE poOebI cBoel - muddepeHm-
HOM MaTepUall Co | YMEHHUS YMEHHUS npogeccruoHa | pOBaHHBIN
JESITENIbHOCTBIO | CBOEH CBSI3BIBATH CBS3BIBATH JBHOM 3ayeT
; npodeccuoHa | U3y4eHHBIN W3Y4YEHHBIN JIEATEIIBHOCT
JbHOU MaTepuai co | MaTepual co | blo;
JEATENBHOCT | CBOEH CBOEH
BIO; npodeccruona | mpodeccrona
JbHOU JbHOU
NESITENIbHOCT | JIEATEIbHOCT
bIO; bIO;
¥8. Ymems OtcyrctBue | B nenom B uenom Cdopmuposa | - ycTHBIN
pemarp YMEHUH UIM | YAOBJIETBOPU | YAOBIETBOPU | HHbIE YMEHHUS | OIPOC,
pacueTHble (¢parMeHTapH | TelbHbIE, HO | TEJIbHBIE, HO | pelarhb -MIMCbMEHHAas
3a/1a4u 1o bl€ YMEHHUS HE coJiepiKalliee | pacueTHbIE pabora,
XUMHYECKUM pemarpb CUCTEMATHU3U | OTAEIbHBIE 3aJ1a4uu 1o - TECTUPOBAHHUE,
dbopmynam u pacyeTHble POBaHHBIE poOeIb XUMHYECKUM | - muddepeHnn-
YpaBHEHUSM; 3a/1a4yM 1o YMEHHUS YMEHHUS dbopMynam U | pOBaHHBIN
HCII0JIb30BATh XMMHYECKUM | pemniarhb pemiathb YpaBHEHUSM; | 3a4eT
npuoOpereHHbie | GopMysiaM U | pacueTHbIE pacueTHble HCII0JIb30BAaT
3HAHUA U yYpaBHEHUSIM; | 3a/1a4M 10 3a/1a4u 1o b
YMEHHUS B WCIIOJIb30BAT | XUMUYECKUM | XUMUYECKUM | IPHOOpETEHH
MPaKTUYECKOH | b dbopmynam u | popMyliaM u | bI€ 3HAHUS U
NEeSITeNIbHOCTH U | IPUOOPETEHH | YpaBHEHUSAM; | YPaBHEHMSIM; | YMEHUS B
MOBCEIHEBHOM | bI€ 3HAHUSA U | UCIIOJIb30BAT | MCIOJB30BAT | MPAKTUYECKO
KU3HU: YMEHHUS B b b 51
MPAKTUYECKO | MPUOOPETEHH | MPUOOPETEHH | ACSATEIHHOCT
i bI€ 3HAHUS U | b€ 3HAHUSI U | U U
NEeSITeNIbHOCT | YMEHHS B YMEHHUS B MTOBCE/IHEBHO
1787} MPAKTHYECKO | MPAKTUYECKO | ¥ JKU3HU:
IIOBCEIHEBHO | U U
1 )KU3HU: NESITeNIbHOCT | JIESTEIbHOCT
uu uu
MOBCE/IHEBHO | MMOBCEJIHEBHO
1 KU3HU: 1 KU3HU:
Y9. Ymemso OtcyrctBue | B nenom B uenom CdopmupoBa | - ycTHBIN
OOBSCHATH YMEHHI WU | YAOBIETBOPU | YAOBIETBOPU | HHbIE YMEHHUS | OTIPOC,
XUMHYECKHE O®parmeHTap | TeNbHBIC, HO | TEJIbHBIC, HO | OOBACHATH -MIUCbMEHHAas
SIBJICHUS, HbIE YMEHUS | HE coJepikaliee | XUMHUeckue | pabora,
MPOUCXOAIINX | OOBSACHATH CUCTEMAaTHU3u | OTAEIbHBIC SIBJICHUS, - TECTUPOBAHUE,
B IIPUPOJE, XMMHUYECKHE | POBaHHbBIE pooebl OpOUCXOAIl | - TuddepeHIIn-
OBbITY U Ha SIBIICHUS, YMEHUS YMEHUS ux B POBaHHBIN
MIPOU3BOJICTBE | MPOUCXOAAL] | OOBACHATH OOBSICHATH IpUpOJE, 3a4eT
UX B XUMHYECKHE | XUMHUYecKHe | ObITY U Ha
npUpoe, SBJICHUS, SBJICHUS, IIPOU3BOJICTB
OBITY U Ha IPOUCXOSIL | MPOUCXOJAIL | €
IIPOU3BOJICTB | UX B uX B
e IPUPOJIE, IIPUPOIE,
OBITY U Ha OBITY U Ha
IIPOU3BOJICTB | IPOU3BOJICTB
e e
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Y10. Ymemos OtcyrctBue | B nenom B uenom CdopmupoBa | - ycTHBIN
ONPENEIATh YMEHMM UJIM | YAOBJIETBOPU | YAOBJIETBOPU | HHbIE YMEHHUS | OIPOC,
BO3MOYXHOCTHU @parmeHTap | TeIbHBIC, HO | TEIbHBIC, HO | ONPENENATh | -MIUChMEHHAsS
MPOTEKAHUS HbIE YMEHUS | HE coJiepxariee | BO3MOXKHOCT | pabora,
XUMUYECKUX OTpeNeNiATh | CUCTEMaTH3H | OTICNIbHBIC u - TECTUPOBAHHUE,
IIPEBPALICHUM B | BOBMOXHOCT | POBaHHBIE poOeIIbl IpoTeKaHusd | - AuddepeHu-
Pa3IUYHBIX U YMEHUS YMEHUS XMUMHAYECKHX | POBAHHBIN
YCIIOBHSIX U OPOTEKAaHUs | ONPENENsITh | ONPEAEsATh | IPEBpAIIEHHU | 3a4eT
OIIEHKU MX XUMUYECKUX | BO3MOXKHOCT | BO3MOXKHOCT | i B
MIOCJIE/ICTBUII; IpEeBpalleHu | U " Pa3INYHBIX
B NPOTEKaHHUS | IPOTEKaHHUS | YCIOBUAX U
Pa3IMYHBIX XUMUYECKUX | XUMHUYECKUX | OIICHKH UX
YCIIOBUSX U IPEBpaLICH! | MPEBPALLEHU | MMOCIEACTBUN
OILICHKHU UX B B ;
MOCJIEICTBUM | pa3IU4HbIX pa3IMYHBIX
; YCIOBHSX U | YCIIOBHUSAX U
OIICHKH MX OIICHKH MX
MMOCJIEICTBUMA | TTOCJICACTBHH
; ;
Yi1. Ymems OrtcyrcrBue | B nenom B nenom CdopmupoBa | - yCTHBIN
OIICHUBATh YMEHMH UJM | YAOBJIETBOPU | YAOBIETBOPU | HHbIE YMEHHUS | OTPOC,
BIIMSTHHE @parmeHTap | TeNbHBIC, HO | TEIbHBIC, HO | OIICHUBAThH -IAChMEHHAS
XUMHUYIECKOTO Hbl€ YMEHUS | HE coJiepiKallee | BIMSHUE pabora,
3arpsi3HEeHUs OIICHUBATh CUCTEMAaTHU3U | OTAEIbHBIE XHUMHYECKOTO | - TECTUPOBAHUE,
OKpYXKaromen BIIUSTHUE pOBaHHBIC npoOebI 3arpsi3HeHUs | - nuddepennm-
cpenbl Ha XUMUYECKOTO | yMEHUS YMEHUS OKpY’Kalollle | pPOBaHHBIN
OpraHu3M 3arps3HEHUsl | OLICHUBATh OLICHUBATh i cpenibl Ha 3ayer
4eJoBeKa u OKpY>Kalollle | BIMSHHE BIIMSIHUE OpraHu3M
Jpyrue *KuBble | i cpeasl Ha XMMHYECKOTO | XMMUYECKOTO | YeJIoBeKa U
OpraHu3MBl; OpraHu3M 3arpsA3HEHUs] | 3arpsA3HEHUs | Apyrue
4eJoBeKa u OKpYXKaloIlle | OKpYXarollle | )KUBbIE
apyrue i cpenpl Ha i cpenpl Ha OpraHU3MBlI;
AKHUBbIE OpraHu3M OpraHu3M
OpraHu3Mbl; | 4eJoBeKa U YeJjioBeKa 1
Apyrue Apyrue
KHUBbIE KHUBBIE
OpPraHu3Mbl, | OPraHU3MBI;
Yi12. Ymemos OtcyrctBue | B nenom B uenom CdopmupoBa | - ycTHBIN
oOpamarbes ¢ YMEHUH UM | YIOBJIETBOPH | YJIOBJIETBOPH | HHbIE YMEHHUS | OIPOC,
TOPIOYUMH U @parmeHTap | TelbHbIE, HO | TeJbHBIC, HO | oOpamarbes | -MUCbMEHHAs
TOKCHUYHBIMU HbIe YMEHUS | HE coJiepxalliee | C roproYMMH | pabora,
BEIIECTBAaMHU U | 00palaTbCsi | CUCTEMATU3U | OTJENbHBIE u - TECTUPOBAHHUE,
71a00paTOPHBIM | C TOPIOYMMHU | pOBaHHBIE pooebl TOKCHUYHBIMU | - 1u(depeHIu-
0o0OpyJOBaHUEM | U YMEHUS YMEHUS BEIIECTBAMHU | POBAaHHBIN
; TOKCHUYHBIMU | oOpamatbcs | oOpamarbes | U 3ayer
BEIIECTBAMHU | C TOPIOYMMHU | C TOPIOYHMMHU | JJAOOPATOPHBI
U U U M
71a00paTOPHbI | TOKCUYHBIMU | TOKCUYHBIMU | 000pyJIOBaHU
M BEIIECTBAMHU | BEIIECTBAMH | €M;
o0opynoBaHu | U u
em; n1a0opaToOpHbI | 1a00paTOPHBI
M M
o0opy0BaHU | 000pYyJOBaHU
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em; em;
Y13. Ymemos OtcyrctBue | B nenom B uenom CcdopmupoBa | - ycTHBIN
CMEIINBATh YMEHMM UM | YAOBJIETBOPU | YAOBJIETBOPU | HHbIE YMEHHUS | OIPOC,
pacTBOpEI @®parmeHTap | TeIbHBIE, HO | TE€JIbHBIE, HO | CMEIINUBAThH -IMCbMEHHAas
3aJlaHHOM HbIE YMEHUSI | HE coJiepKallee | pacTBOPBI pabora,
KOHLIEHTpAllUKU | CMEIIUBATh CUCTEMATU3U | OTAEJIbHBIE 3aJJaHHOM - TECTUPOBAHUE,
B OBITY U Ha pacTBOpBI pOBaHHBIE poOeIIb KOHLEHTpauu | - auddepeHu-
IIPOU3BOJICTBE; | 3aJJaHHOU YMEHHUS YMEHHUS U B OBITY U POBaHHBIN
KOHLEHTpaly | CMELINBATh CMEIINBATh Ha 3ayeT
U B OBITY U pacTBOpHI pacTBOpHI IIPOU3BOJICTB
Ha 3aJaHHOMI 3aJaHHOMI e;
MIPOU3BOJICTB | KOHIIEHTpAIM | KOHLEHTPAlU
e; U B OBITY U U B OBITY U
Ha Ha
IIPOU3BOJICTB | IPOU3BOJICTB

c

eQ

®OH/] OLIEHOYHBIX CPEACTB JJIA ITPOBEAEHUA TEKYIIEI'O

KOHTPOJIA

1. Bua TeKymero KOHTpPOJIsi: Y CTHBIH ONPOC

Bomnpocs! Aj1st yCTHOTO onpoca Ha y4eOHbIX 3aHATHAX CEMUHAPCKOI0 THIIA:

Pasznea 1. OBIINAA U HEOPTAHNYECKAA XUMUA

Tema 1.1. OcHOBHBIC TOHATHA U 3aKOHBLI XUMHUH

BemectBo. AToM. Mosniekyna. XuMHYECKUH 3J1€MEHT. AJUIOTPOIIHS.

[IpocTeie U COXHBIE BELIECTBA.

KauecTBeHHBIN U KOJTMYECTBEHHBIN COCTAB BEIIECTB.

XUMHUYECKHE 3HAKU U (HOPMYIIBI.

KommuecTBo BeliecTna.

Crexuomerpusi.

3aKoH COXpaHCHHUA MAaCChl BCIICCTB.

3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB MOJICKYJISIPHOU CTPYKTYPHI.

0. 3akoH ABOraapo M CIEACTBUS X HETO.

Tema

1.2.

IMepuoanyeckmii

1
2
3
4
5. OTHOCHUTENIbHBIE ATOMHASI U MOJIEKYJISIpHAS! MACCHI.
6
7
8
9
1

3AKOH H HepnonnquKaﬂ

XUMHU4YECKHX 3JICMCHTOB I[.I/I. MeHne.HeeBa H CTPOCHHUC aTOMA

CHUCTEMa
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0 N9 N U b~

9.

. OtxpeiTre I.1. MenaeneeBbim [lepnonnueckoro 3akoHa.

. Ilepuoguueckas TabiMIla XUMHUYECKUX DJIEMEHTOB — Tpaduyeckoe

OTO6pa)K€HI/I€ MNEPpUOAUICCKOI0 3aKOHA.

. CTpykTypa mnepuoauyeckoi TaOmuupl: nepuonabl (Majsle W OonbIIne),

rpynnsl (rjiaBHas ¥ ToOOYHas).

. ATOM — clI0’)KHas 4aCTULA.

. Slapo (MpOTOHBI U HEUTPOHBI) U AJIEKTPOHHAS 000JIOUKA.

. I30TomsL.

. CTpoeHue 3J1eKTPOHHBIX 000710Y€K aTOMOB AJIEMEHTOB MaJIbIX IEPHOIOB.

. Ocobennoctu CTPOCHUA JJICKTPOHHBIX 000JI0YEK aTOMOB DJIEMEHTOB

OOJIBIIINX TIEPUOJIOB (TMIEPEXOAHBIX IJIEMEHTOB).

[Tonsitue 06 opOuransx. s-, p- u d-opoutanm.

10.  DnekTpoHHBIE KOHPUTYpAIIMK ATOMOB XMMHUYECKHUX JIEMEHTOB.

11. 3HaueHHe MEpUoOANICCKOro 3adaKOHa U HCpHO}IH‘IGCKOﬁ CHUCTCMBI

XUMHYCCKUX JJICMCHTOB I[I/I MGH,IIGJ'IGGBa IJIA Pa3BUTHA HAYKU U

IMOHUMAaHMS XUMHUYECKOMN KapTUHBI MHpPA.

Tema 1.3. CTpoeHue BemecTBa

1.
2.

N o AW

KoBanenTHast xumudeckas CBs3b.

Mexanu3m oOpa3oBaHUs KOBAJICHTHOW CBSI3M (OOMEHHBIH M JIOHOPHO-
aKIIETITOPHBIN).

DIEKTPOOTPHUIIATEIHBHOCTb.

KoBaneHnTHbIe nonsipHast ¥ HEMOJSIPHAs CBS3U.

KpaTHOCTB KOBaJICHTHOM CBSI3H.

MoutekynsipHbIE U aTOMHBIE KPUCTAITMYECKUE PEIICTKH.

CBolicTBa BENIECTB ¢ MOJIEKYJISIPHBIMUA i ATOMHBIMHA KPUCTALTUYECKUMHU
perieTKamMu.

HNonHnas xumMmudeckasi CBA3b.

Karnonsl, mx o0pa3oBaHMe W3 aTOMOB B pe3yJbTaTe MpoIiecca

OKHUCJICHUA.
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10.

1.

12.

13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.

AHHOHBI, HUX 00pa3oBaHME€ K3 aTOMOB B pe3yjibTaTe Ipoiiecca
BOCCTAaHOBJICHUS.

Nonnast cBsI3b, KaK CBA3b MEXKJIYy KAaTHOHAMU W AHUOHAMM 32 CUET
AIEKTPOCTATUYECKOTO MPUTSIKECHUS.

Knaccuduxaiys 1OHOB: IO COCTaBy, 3HAKY 3apsijia, HATUYUIO THAPATHOU
000JI0YKH.

HNoHHbIE KPUCTAINIMYECKHUE PEIIETKH.

CBolicTBa BEIIECTB C MIOHHBIM TUIIOM KPUCTAJUIMYECKON PEIIETKH.
MeTtananyeckas CBS3b.

Mertanueckass  KpUCTALIMYECKAash  pEelIeTka MW MeTalInyecKas
XUMHYECKas CBS3b.

ArperaTHble COCTOSIHUS BEILIECTB U BOJAOPOJIHAS CBS3b.

TBepaoe, )xuKoe 1 ra3000pa3HOE COCTOSHUSI BEIIECTB.

ITepexon BeliecTBa U3 OJTHOTO arperaTHOTO COCTOSIHUS B IPYTO€.
Bopoponnas cBs3b.

YucThle BellecTBa U CMECH.

['oMoOreHHbIe ¥ TETEPOrEHHBIE CMECH.

CocrtaB cmeceili: oObeMHasT M MaccoBast JOJHM KOMIIOHEHTOB CMECH,
MaccoBas J10JIsl IPUMECEH.

JlucriepcHbIE CUCTEMBI.

JucniepcHas ¢asza u TUCTIEPCUOHHAs Cpea.

Kiaccudukanys THCTIEpCHBIX CUCTEM.

[lonstue o KOJNIOMAHBIX CUCTCMax.

Tema 1.4. Boga. PacTBopbl. DJIeKTPOIUTHYECKAS AUCCONUALUS

1.
2.
3.
4.

Bopna xak pactBopurens.
PacTBopumocTs BemiecTs.
Hacellennplie, HEHACHIIIEHHBIE, IEPECHIIIEHHBIE PACTBOPBI.

3aBUCUMOCTh pPaCcTBOPUMOCTH I'a30B, )I(PII[KOCTeﬁ M TBCPABIX BCHICCTB OT

pa3IUYHBIX (PAKTOPOB.
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MaccoBasi 10Jis1 paCTBOPEHHOTO BEIIECTBA.

5

6. DNEeKTpOoIUTHYECKAs AUCCOLMALIMSL.

7. DNEKTPOIUTHI U HEANEKTPOITUTHI.

8. DIEKTpONIUTHUYECKAs TUCCOLUALIMS.

9. CreneHsb MMEKTPOIUTUUECKON TUCCOLUALINY.

10. CunbHble U c1adble JIEKTPOIUTHI.

11. OcHOBHBIE MTONOKEHUS TEOPUU DIIEKTPOIUTHUUECKON TUCCOLMAIUY.

12. KucnoTsl, OCHOBaHHMS U COJIU KaK JIEKTPOJIUTHI.

Tema 1.5. Kuaccupuxanuss HeopraHM4ecKMX COeJIMHEHMH MW HX
CBOMCTBA

1. KucnoTsl 1 ux cBOMCTBA.

2. KuCIOTBI Kak »JJIGKTPOJIUTHI, HUX KIacCUPUKAIUA 10 Pa3InYHbIM

MpU3HAKaM.

3. XUMHYECKHE CBOMCTBA KHUCJIOT B CBETE€ TEOPUHU DIIEKTPOJIUTHUYECKOUN

JTUCCOLIAALIHH.

4. OcoOEHHOCTH B3aMMOJICHCTBUSI KOHIIEHTPUPOBAHHON CEPHOM M a30THOMU

KHUCJIOT C METaJIJIaMHU.

5. OcHOBHBIE CITOCOOBI MOTYYCHHUS KUCIIOT.

6. OcHoBaHHS U UX CBOICTBA.

7. OcHOBaHMSI KakK OAJEKTPOJIUTHI, HMX KIACCUPUKALUA IO Pa3TuYHBIM

PU3HAKAM.

8. XuMuueckue CBOMCTBAa OCHOBAHHWI B CBETE€ TEOPUU AJIEKTPOIUTHUECKON

JIACCOLIMALIAH.

9. PaznoxeHne HEPACTBOPUMBIX B BOJIE OCHOBAHMIA.

10. OcHOBHBIE CITOCOOBI MOTYUYEHHUS] OCHOBAHUIM.

11. Conu u ux cBoOiCTBA.

12. Conm KaK 3MEeKTPOJIUTHI.

13. Conu cpegHue, KUCIbIE 1 OCHOBHBIE.
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14. Xumyueckne CBOMCTBA COJEH B CBETE€ TEOPUH DIIEKTPOIUTUUECKOU

AUCCconuanum.

15.
16.
17.
18.

Cnoco0bl mosy4eHust Cojei.
OKcuabpl 1 UX CBOMCTBA.
Coneobpa3ytoniye 1 Hecoaeo0pa3yronue OKCUIbI.

OCHOBHBIC, aM(l)OTCpHBIC U KHCJIOTHBIC OKCHUHI.

19. 3aBucUMOCTh XapakTepa OKCHUJIa OT CTEMEeHH OKHUCICHHUS 00pa3yIoIlero

€ro Mceralljia.

20.

21.

XHUMHYECKHE CBOMCTBA OKCUIOB.

HonyquHe OKCHIOOB.

Tema 1.6. XuMu4eckne peakunu

© N R D=

©

10.
11.
12.
13.

Knaccudukarus XMMHYECKUX PEaKITHM.

Peakruu coeuHeHus, pa3ioKeHus, 3aMEIICHHs], OOMEHa.
Karanutudeckue peaxiuu.

O6paTuMble U HEOOPATUMBIE PEAKITUH.
["'oMoreHHbIE U TETEPOTeHHBIC PEAKIIUH.
DK30TepMHUUYECKHUE U IHIOTCPMHUICCKHUE PEAKITHH.
TernnoBoit 3 HEKT XUMUYECKUX PEaKITUH.
Tepmoxumudeckue ypaBHCHUS.
OKHCITHTEIFHO-BOCCTAHOBUTEIIbHBIC PEAKITUH.
CreneHb OKHUCIICHUS.

OKHCIUTEIh U BOCCTAHOBJICHUE.
BoccranoBuTEIb U OKUCIICHHE.

Meton  aieKTpOHHOTO  0OajaHca JUISI  COCTaBJICHMS

OKHCIHUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ.

14.
15.

CKOpOCTh XUMHYECKUX PEaKITUH.

[ToHATHE O CKOPOCTH XUMHUUYECKUX PEAKIIHM.

YpaBHEHUU
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16. 3aBUCUMOCTh CKOPOCTH XUMUUYECKUX PEAKIIUN OT pa3IMUHbIX (PAKTOPOB:
MPUPOJIBI  PEarupyrolnuX BEIIECTB, WX KOHIICHTpAIlUU, TEMIEpPaTyphl,
MOBEPXHOCTH COMPUKOCHOBEHHUS U UCIIOJIH30BAHUS KaTaIU3aTOPOB.

17. O6paTUMOCTh XUMUYECKUX PEAKITUH.

18. OOpaTumblie 1 HEOOPATUMBIE PEAKIUU.

19. Xumuueckoe paBHOBECHE U CITOCOOBI €r0 CMEIIECHHUS.

Tema 1.7. MeTajllIbl 1 HEMETAJLIBI

Mertaniabl. OCOOCHHOCTH CTPOEHHUS aTOMOB M KPUCTAJIIOB.
dus3nyeckue CBOMCTBA METAJIJIOB.

Kinaccuduxanys MeTaioB 1o pa3audHbIM ITPU3HAKAM.
XHUMHUYECKHE CBOMCTBA METAJIOB.

DIIEKTPOXUMUUECKUI PsiJl HAPSHKEHU METAJIJIOB.
Merannorepmus.

KOppO?)I/I}I MCTAJUIOB: XUMHYCCKAS U SJICKTPOXUMUYICCKA.

© N R W=

3aBUCUMOCTH CKOPOCTH KOPPO3UHU OT YCIOBUM OKPY>KaIOIIEH Cpe/ibl.

©

Kinaccudukanys koppo3un METAILIOB 110 Pa3IMYHBIM MTPU3HAKAM.

10. Crioco0sI 3a11UThl METAUIOB OT KOPPO3HH.

11. O6m1re crocoObl MOTyYEeHHUS METAIIOB.

12. IToHsiTHE O METAJLUTYPTHUHU.

13. CrimaBbl YE€pHBIE U IIBETHBIE.

14. Hemeransl.

15. OcoGeHHOCTH CTPOCHHS aTOMOB.

16. HeMeTanibl — mpoCThie BEUIECTBA.

17. 3aBUCUMOCTh CBOMCTB raJIOT€HOB OT UX MOJIOKEeHUS B Ilepruoanueckoi
CHCTEME.

18. OKuCIUTENbHBIE W BOCCTAHOBUTEJBbHBIE CBOMCTBA HEMETAIOB B

3aBUCHUMOCTH OT HUX IIOJIOKCHUS B PAAY SJICKTPOOTPHUIATCIIbBHOCTH.

Pasznen 2. OPFTAHUYECKASA XUMMWSA
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Tema 2.1. OcHOBHble NOHSITHA OPraHUYecKOH XMMHUM H TeOpHs
CTPOCHHUS OPraHUYEeCKHX COeTUHCHU I

1. IIpeameT opraHMYECKON XUMUH.

2. llpuponHble, HMCKYCCTBEHHbIE M  CHUHTETUYECKHE OPTraHUYECKHUE

BEILECTBA.

3. CpaBHEHHME OPraHUYECKUX C HEOPTraHUYECKUMU BEIIECTBAMMU.

4. XVMMHYECKOE CTPOEHHE KAK MOPANOK COECAUHEHUS aTOMOB B MOJIEKYJIBI

110 BaJIE€HTHOCTH.

5. Teopus ctpoenus: oprannueckux coeaquHenui A.M. bytieposa.

6. OCHOBHBIE ITOJIOKEHHS] TEOPUN XUMHYECKOTO CTPOEHUS.

7. W3omepus U U30MEPBHI.

8. Xumuueckue GopMyIbl U MOJIETH MOJIEKYJ B OPTaHUYECKON XUMHUHU.

9. Kraccudukaius opraHM4eCKUX BEIIECTB.

10. Knaccudukanuss BelmecTB MO CTPOEHHUIO YIJIEPOAHOrO CKelleta M

HAIMYUIO (PYHKIIMOHAJIBHBIX TPYIIIL.

11. 'omonoru v roMoOJIOTUsl.

12. Hauana nomenknatypsl [UPAC.

Tema 2.2. Yrj1€BoA0pOAbI M UX NPUPOIHBbIE HCTOYHUKH

1. AnkaHbl: TOMOJIOTUYECKHM Psll, ©30MEPHUS U HOMEHKIIATYpa alKaHOB.

2. XWMHUYECKHE CBOMCTBA ajJkaHOB (ME€TaHa, dTaHa): TOPEHUE, 3aMEILCHUE,
pasioKeHue, IeruIpUpOBAHUE.

3. IlpumeHeHHE aIKaHOB HA OCHOBE CBOMCTB.

4. lluknoankanbl. ['oMoJIOTHYECKUN PsAJI U HOMEHKJIATypa HMKIOAJIKaHOB,
ux ob6mas popmyia.

5. H3omMmepus HUKITIOATKAHOB: MEKKIIACCOBAs, YIJIEPOJHOIO CKEJIeTa.

6. Ilonydenue u ¢pu3nyecKre CBOMCTBA IMKI0ATKAHOB.

7. XUMHUYECKHE CBOMCTBA LHKJII0ANKaHOB. [I[pumeHnenue.
8

AJIKEHBI.
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9. DrtuneH, ero nojyyeHue (IErUAPUPOBAHUEM 3TaHA, JIETOIUMEpU3aIUeh
MOJIUATUIICHA).

10. 'omonoruueckuii psif, U30MEPHUSL, HOMEHKJIATypa alKEHOB.

11. XuMuueckue CBOWCTBa STUJICHA: TOPEHUE, KauyeCTBEHHBIC peaKIuu
(oOeciBeunBaHue OpOMHOM BOABI W pacTBOpa I€pMaHraHaTa Kaus),
TUApaTaIys, MoJUMEpU3aIus.

12. IIpumeHeHne 3TUIIEHA HA OCHOBE CBOMCTB.

13. luensl. TloHsTHE O aUEHAaX Kak YrieBOJIOPOAaX C JABYMS JTBOWHBIMHU
CBSI3SIMH.

14. Conpsizke€HHbIE TUEHBI.

15. Xumnueckue cBoicTBa OyTagueHa-1,3 u u3ompeHa: oOeclBEYHMBAHHE
OpOMHOM BOJIbI M TIOJIUMEPH3ALIUS B KAYUYKH.

16. ATKUHBL.

17. AuetuineH.

18. XuMuueckue CBOMCTBaA arleTHWIeHA: TOpeHue, oOecliBeunBaHue OpOMHOMN
BOJIbI, TPUCOEIUHEHUE XJIOPOBOAOPO/IAa U THAPATAIUS.

19. IIpumeHeHue aleTUIeHa HA OCHOBE CBOMCTB.

20. MexkiaccoBasi U30Mepusl C aJKaJuCHaMHU.

21. Ilonyyenue aneTusieHa MUPOJIU30M METaHA U KapOUIHBIM CIIOCOOOM.

22. ApeHbl.

23. bensoun.

24. XuMHYeCKHEe CBOMCTBA OCH30Ja: TOPEHHE, PEAKIUH 3aMEIICHUs
(ramoreHrupoBaHUE, HUTPOBAHUE).

25. Tlpumenenne OeH307a HA OCHOBE CBOMCTB.

26. 'omonoruueckui psiji apeHoB.

27. Tonyon. HutpoBanue Tonyona. TpoTui.

28. [IpupoaHbIe HCTOYHUKH YTIE€BOJAOPOIOB.

29. IlpupoaHblii ra3: cOCTaB, IPUMEHEHHUE B KAYE€CTBE TOIJIUBA.

30. IlomyTHbBIN HEPTAHOM Ta3, ero nepepadoTKa.

31. Hedtb. CocTaB u nepepabotka HEDTH.
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32. Ileperonka HedTH.
33. HedrenpoayKTsi.

34. OKTaHOBOE YHUCIIO OCH3UHOB

Tema 2.3. Kucsiopoacoaepsxaniue opraHudecKue coeJMHeHUs

1. Tlomyuyenue sTaHOa OPOKEHUEM TIIFOKO3bI U THApaTaIlued dTUIICHA.

2. T'uppokcuiibHas Tpynma Kak yHKIIMOHATbHAS.

3. TloHsATHE 0 MpeaETbHBIX OJHOATOMHBIX CIIUPTAX.

4. XUMHUECKHE CBOWICTBa JTaHOJA: B3aUMOJIECHUCTBUE C HATPUEM,
00pa3oBaHue MPOCTHIX U CIOXKHBIX 3(QUPOB, OKUCIICHUE B alIbJICTU]I.

5. IlpumeHeHue 3TaHOIa HA OCHOBE CBOMCTB.

6. MeTwlOBBI CHUPT M €ro KMCIHOJIb30BaHME B KA4€CTBE XHWMHUYECKOTO
CBIPbSI.

7. TOKCHYHOCTH METaHOJIA U MPaBWJIa TEXHUKU 0€30MacHOCTH TpH paboTe
C HUM.

8. MHOroaToMHbIE CIIUPTHI.

9. H3omMepus W HOMEHKJIATypa MpPEICTABUTENEH IBYX- M TPEXaTOMHBIX
CIIUPTOB.

10. OcOOEHHOCTH XUMHUYECKHX CBOMCTB MHOTOAaTOMHBIX CIHPTOB, UX
KauyeCTBEHHOE OOHApY’KEHUE.

11. OtnenpHBIE MPENCTABUTENN: STUIICHTIUKONb, TIIUIEPUH, CIOCOOBI MX
MOJIyYEHUS, IPAKTUYECKOE PUMEHCHUE.

12. ®enoin. dusnyeckre 1 XUMUIECKHUE CBOMCTBA (peHoIIa.

13. BzaumHOoe BIMsAHHE aTOMOB B MOJIEKyNe (PeHOJa: B3aMMOJIEHCTBHE C
TUJIPOKCHJIOM HATPUS U a30THOM KHUCIIOTOM.

14. Tlpumenenne GeHoa HA OCHOBE CBOWCTB.

15. Tlonsatue 06 anpaerumax.

16. AnpnernaHas rpymnmna Kak QyHKIIMOHATbHAS.

17. ®opmanpaeruy; U €ro CBOMCTBA: OKHUCJIEHHE B COOTBETCTBYIOIIYIO

KHCJIOTY, BOCCTAHOBJICHHC B COOTBCTCTBYIOHII/Iﬁ CIIUPT.
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18. ITosryueHune anpaerujoB OKACICHUEM COOTBETCTBYIOIINX CIIUPTOB.

19. TonukoHaeHCALUS dbopmanbpaeruaa c dbenonom B
dbeHonopopMalIbIETUIHYIO CMOJTY.

20. Ilpumenenne Gopmaibaeruia Ha OCHOBE €ro CBOMCTB.

21. Ilonstre 0 KapOOHOBBIX KHCIIOTAX.

22. KapOokcuiibHas rpyrma Kak ¢ yHKIHOHATbHAas.

23. T'oMonoruueckuii  psja  TpeAeibHBIX OJHOOCHOBHBIX  KapOOHOBBIX
KHCJIOT.

24. TlonyuyeHnue KapOOHOBBIX KUCIOT OKUCIECHUEM aJbJETH]I0B.

25. XuMUYeCKUEe CBOMCTBA YKCYCHOM KHCJIOTBHI: 0OIIME CBOMCTBA C
MUHEPAIbHBIMU KHCIIOTAMH M PEAKIIMs dTepruUKaIuu.

26. IIpumeHeHre YKCYCHOM KUCIIOThI HA OCHOBE CBOMCTB.

27. Beiciiue  KMpHBIE  KHCJIOThI Ha TpUMEpe MNaJIbMUTUHOBOM H
CTEapUHOBOM.

28. MHoroo6pasue KapOOHOBBIX KHCIOT (L[aBejeBas KHUCIOTa  Kak
JIByXOCHOBHAsI, aKPUJIOBasl KUCIIOTAa KaK HempeeabHas, OeH30MHas KUCIOoTa
KaK apoMaTU4ecKas).

29. Cnoxubie 3()UPHI U KUPBIL.

30. ITomy4yeHue CI0XHBIX 3(PUPOB peaKIueit ITepruUKAIIUN.

31. Cnoxable 3(pUpHI B MPUPOJIC, KX 3HAUCHUE.

32. IlpuMeHeHne CII0KHBIX Y(PUPOB HA OCHOBE CBOKMCTB.

33. JKupsi kak cI0KHBIE YPUPBHI.

34. Knaccudukanus >KupoB.

35. XMMHYECKHE CBOMICTBA XUPOB: THIPOJIU3 M THIPUPOBAHHUE KHUIKHX
AKUPOB.

36. IIlpumeHeHNe )KUPOB HA OCHOBE CBOMCTB.

377. MbIna.

38. YrneBoabl, ux KiaccupuUKammsa: MOHOCaXapuasl (TIOK03a, (GpyKTO3a),
aucaxapubl (caxaposa) ¥ mojimcaxapuibl (Kpaxmai U HEeJU03a).

39. I'moko3a — BEIEeCTBO C IBOUCTBEHHON (DYHKIMEH — abAerUA0CIHPT.
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40. XrMH4eCKrE CBOKCTBA TJIFOKO3bI: OKHCIECHHE B IJIIOKOHOBYIO KHCIIOTY,
BOCCTAaHOBJICHUE B COPOUT, CIIUPTOBOE OPOIKEHHUE.

41. IIpuMeHEHHUE TIIFOKO3bI HA OCHOBE CBOMCTB.

42. CTpoeHre U XUMHYECKUE CBOMCTBA Caxapo3bl.

43. TeXHOJIOTMYECKHE OCHOBBI IPOU3BOJICTBA CaXapo3bl.

44. Kpaxman. CtpoeHue MosneKyibl. Ouzndeckrue U XMMUYECKHUE CBOWCTBA,
HaX0XJAEHUE B IpUpoie U Ouosiornueckas poib. [I[puMenenue.

45. Hemmtono3a. CrpoeHue, ¢Gu3MUECKHe ¢ XUMHUYECKHE CBOMCTBA.
Haxoxnenue B mpupoze u Ouonorudeckast pois. [lpumenenue.

46. CpaBHEHHE CBOMCTB Kpaxmaia U LEJTIJIO3bI.

47. 3HaueHne YTJICBOJOB B YKUBOM MMpUpoAC M KU3HU YCIIOBCKA.

Tema 2.4. A3oTcoaep:kaniue oprannyeckue coeannenus. [lomumepnl

1. Tlonstue 06 amMuHaXx.

2. AHUIMH, KaK OpPraHMYEeCKOE OCHOBAHUE.

3. Tlomyuyenue aHWIMHA U3 HUTPOOEH3O0IA.

4. IlpuMeHEeHHE aHUJIMHA Ha OCHOBE CBOMCTB.

5. AMHMHOKHUCIOTHI Kak aMdorepHbie TU(YHKIIMOHATBHBIE OPraHUYECKHe
COETMHEHUSI.

6. XUMHYECKHE CBOMCTBA aMHHOKHCIIOT: B3aMMOJCHCTBHE CO IIEI0YaMH,
KHCJIOTaMU U IPYT C APYroM (peakiysi MOJTUKOHICHCAIINH ).

7. llenTuaHast CBA3b U MOJUMEIITUIBI.

8. IlpumeHeHHe aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

9. benku. IlepBuunasi, BTOpU4HAs, TPETUYHAS] CTPYKTYPHI OCIIKOB.

10. Xumuueckrue CBONCTBAa OEJIKOB: TOpPEHHWE, JCHATypalus, TUIPOJIH3,
[BETHbBIC PEAKIUU.

11. buonoruueckue pyHKIUU OETKOB.

12. OCHOBHBbIE MTOHATHSI XMMUU BEICOKOMOJIEKYJISIPHBIX COCTMHEHUI.

13. MoHOMEDp, MOTUMED, MOTYUEHHUE MTOTUMEPOB PEAKIUEN TOITUMEPU3ALUN

U IMOJIUKOHACHCAINH, CTCIICHDb IIOJIMMEPU3alI, CTPYKTYPHOC 3BCHO.
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14. Tunel NOJTMMEPHBIX LENEH: IMHEWHBIE, Pa3BETBIICHHBIC, CIINUTHIE.

15. I;macTmaccel.

16. TepMmoruiacTUYHBIE U TEPMOPEAKTUBHBIE JIACTMACCHI.

17. IlpencraBurenu miacTMmacc.

18. BonokHa, ux Kinaccupukams.

19. IlosmyyeHue BOJIOKOH.

20. OtnenbHBIE TPEACTABUTENN XUMUYECKUX BOJIOKOH.

21. Kay4yyku HaTypaJbHbII 1 CHHTETUYECKHUE.

22. BynkaHu3zanusi Kaydyka, pe3uHa.

Kpurepuu oueHuBaHus:

— IIOJIHOTA U IPABUIIBHOCTb OTBCTA,

— CTCIICHb OCO3HAHHOCTH, IOHUMAHUA U3YyYCHHOT'O,

— SI3bIKOBOE O()OPMIIEHUE OTBETA.

IToka3aTean n MIKAJa OLlEHUBAHUS :

[1Ixama orleHUBaHUA

TloxasaTenu

OTJIMYHO

- O6yanOHlHﬁCﬂ IIOJIHO H3JIarac€T Marc€pHrall, 1a€T IIpaBUJIBHOE OIIPCACICHUC
OCHOBHBIX HOHSITI/If/'I;

- O6H3py>I(I/IBaeT IIOHUMaHUEC Marc€puajiia, MOXKET 000CHOBAaTh CBOU
CYXKACHHUA, INPHUMCHHUTHL 3HAHUA Ha IIPAKTUKEC, IIPHUBECTU HCO6XOI[I/IMI)IC
IIPUMEPHBI HE TOJIBKO U3 y‘IC6HI/IKa, HO U CaMOCTOATCIBHO COCTAaBJICHHBIC,

- U3J1arac€Tt MaTcpuall Mocja€a0BaTCIbHO U MMPAaBUJIbHO C TOYKH 3PCHUSA HOPM
JINTCPATYPHOT'O A3bIKA

XOPOIIO

- 00ydJaromuiics JaeT OTBET, YAOBJIECTBOPSIOMIUNA TeM ke TpeOOBaHUSM, UTO
U Ui OTMETKH «5», HO JomyckaeT 1-2 omuOKu, KOTOpbIE caM XK€
ucrpaBisieT, W 1-2 HemodeTa B TOCICIOBATEIBHOCTH W  S3BIKOBOM
0(hOPMIICHHH U3JIaraéMoro

YAOBJICTBOPUTCIILHO

- oOyuarouiics 0OHapyXUBaeT 3HAHME M TIOHHMMaHUE OCHOBHBIX
MOJI0KEHUM JaHHOM TEMbI, HO:
- M3J1araeT Marepuall HEMOJIHO M JOIYCKAaeT HETOYHOCTH B OIPEICICHUU
MOHITUI WIH POPMYITUPOBKE MTPABUI,

HE yMeEeT JIOCTaTOYHO TIyOOKO M J0Ka3aTedbHO OOOCHOBaTh CBOU
CY)KJICHUS U NIPUBECTU CBOU IIPUMEPHI;
- M3J1araeT MaTepual HemocCle0BaTeIbHO U JOMYCKAeT OMIMOKH B I3bIKOBOM

O(l)OpMJ'IeHI/II/I n3jaracmMoro
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- oOywaromuiics  OoOHapyXWBaeT  HE3HaHWe  OoJibIIEH  YacTu
COOTBETCTBYIOIIIETO BOIPOCa, JIOMyCKaeT oOmHOku B  (HopMyanupoBke
OTpeNeICHU W TpPaBWI, HCKAKAOIIMNE WX CMBICH, OECHOpSAIOYHO H
HEYBEPEHHO M3JIaraeT MaTepual

HCYAOBJICTBOPHUTCIBLHO
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2. Bua Tekymiero KOHTpoJIs:

HccnenoBartenbckast padbora (pedepar, 10KIa1, COOOLIEHUE, TPE3eHTALMSA)

IlepeyeHs TeM NMMUCbMEHHBIX padoT I MOATOTOBKHU (pedepaToB, AOKJIAN0B,

COO0IeHM I, TPEe3CHTALINI)

I.
2.

buorexHonorus u reHHas uHxeHepus — TtexHoaoruu XXI Beka.

HaHoTexHonorus Kak NpUOPUTETHOE HANPABIEHUE PA3BUTHS HAYKU H

npousBoacTsa B Poccuiickon denepanuu.

3.

4
5
6.
7
8
9

CoBpeMeHHBIE METO/Ibl 00e33apakMBaHUS BOJIBI.

ANIOTpONHUS METAJIOB.

Kuznp u nesareapHoctsb .M. Menpaeneena.

«Ilepuonnueckomy 3aKoHY Oyaylliee He TPO3UT Pa3pyIICHUEM. .. »
Cunre3 114-ro snementa — TpuyM@d poccUCKUX HU3UKOB-SIEPIIUKOB.
N3otomnsl Bogopoaa.

Hcnons3oBaHue PaaArOaKTUBHBIX N30TOIIOB B TCXHUYUCCKHUX HCIIAX.

10. PeHTreHoBckoe HU3JIYYCHHUC HW €TI0 HCIIOJB30BAHHC B TCXHUKEC H

MEIUIINHE.

11. IImazmMa — 4eTBEPTOE COCTOSTHUE BELIECTBA.

12. AMopdHBIE BelecTBa B MPUPOJE, TEXHUKE, OBITY.

13. Oxpana okpyxaromeid cpeabl OT XHMHYECKOTO  3arps3HECHUS.

KonuuecTBeHHBIE XapaKTEPUCTUKHU 3arPSI3HEHUS OKPYKAIOIIECH CPEIbI.

14. TlpumeHeHUe TBEPIOTO U Ta3000pa3Horo okcuaa yriepoaa (IV).

15. 3amuTa 030HOBOTO 3KpaHa OT XUMHUUYECKOTO 3arpsi3HEHHUS.

16. I'pyboaucnepcHbIe CUCTEMBI, MX KJIaCCU(HUKAIIUSA W HCIOJb30BaHUEC B

npodecCHOHaIbHOM NESITETbHOCTH.

17. KocMmeTnueckue reiu.

18. IlpumeHeHne CycieH3ui U 3MYJIbCUN B CTPOUTEIBCTBE.

19. Munepaibl 1 TOpHBIE TTOPOIBI KaK OCHOBA TUTOC(EPHI.

20. PactBOpbI BOKpyT Hac. TuIbl pacTBOPOB.

21. Bona kak peareHT u cpefa il XMMHYECKOTo Mpolecca.

22. Xusznb u nesrenbHocTh C.AppeHuyca.
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23. Bkiag 0TeueCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU DIIEKTPOIUTUUYECKOM
JUCCOLIAALINH.

24. YcTpaHeHHE )K€CTKOCTH BOJIbI HA TPOMBIIIIIEHHBIX MPEINPUATUSIX.

25. CepHas KHCIIOTa — «XJ1€0 XUMUYECKON POMBIIIIEHHOCTH.

26. Ucnonb30BaHWEe MUHEPAIBbHBIX KUCIOT Ha MPEINPUATHIX Pa3IUYHOTO
npodus.

277. OKCUIBI U COJIA KaK CTPOUTEIBHBIE MAaTEPUAJIBI.

28. Ucrtopus rurmca.

29. [loBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

30. MHoronmkuii kapOOHAT KajbIlMs: B MPUPOJE, B MPOMBIIUICHHOCTH, B
OBITY.

31. Peakiiuu ropeHus Ha IPOU3BOJICTBE U B OBITY.

32. BuptyanbHoe MOJCITMPOBAHNE XUMUYECKHUX MPOIIECCOB.

33. DNeKTpoan3 paCTBOPOB JICKTPOIUTOB.

34. DneKTpoan3 pacIiylaBoB JIEKTPOJIUTOB.

35. [IpakTrueckoe MIPUMEHEHHE AIIEKTPOJIN3A: paduHUpOBaHUE,
rajgbBaHOIIACTUKA, TAJIbBAHOCTETHSI.

36. McTopus 1oaydeHus ¥ TPOU3BOICTBA ATFOMUHUS.

37. DIeKTPOIUTHYECKOE MOTyYeHHE U padUHUPOBAHKUE METH.

38. XKuznp u gesarenbHoCcTh 1. JIPBH.

39. Posib MeTaJJIOB B MCTOPHMU YEJIOBEYECKOW HUMBUIM3anuu. FcTopus
OTEUYECTBEHHOM 4epHOUW MeTaiyprud. COBpPEMEHHOE METALTypruyecKoe
IIPOU3BOJCTBO.

40. Uctopus OTEYECTBEHHOW IBETHOW MeTaypruud. Poiib MeTainoB u
CIUIaBOB B HAYYHO-TEXHUYECKOM MpPOrpecce.

41. Koppo3ust METaioB ¥ CLIOCOOBI 3aIIUTHI OT KOPPO3HHU.

42. VlnepTHbIE WX 0J1aropoIHbIE Ta3bl.

43. Poxaaromme coiam — TraJIoreHsbl.

44. cTtopus MIBEACKON CIIMYKH.

45. ctopust BOSBHUKHOBEHHS U PA3BUTHUSL OPraHUYECKON XUMHMU.
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46. Xuznb u nearenpHocTh A.M.ByTneposa.

4’7. BuTanusMm M €ro Kpax.

48. Posb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIEHHHW U Pa3BUTHH MHUPOBOM

OPraHUYECKON XUMHUHU.

49. CoBpeMEHHBIE MTPEACTABIECHUS O TEOPUU XUMUYECKOTO CTPOCHHUS.

50. DKONOrnYecKne acreKThl HCIOJIb30BAHUS YTIEBOAOPOIHOTO ChIPbS.

51. DKOHOMUYECKHE ACMEKThl MEXKIYHApOJHOrO COTPYAHUYECTBA IO
UCIIOJIb30BAHUIO

52. yriaeBoJIOpOAHOTO ChIPHSI.

53. Uctopuss  OTKpBITUSE W pa3pabOTKM  Ta30BbIX M HEPTIHBIX

MecTopoxkaeHu B Poccuiickoit Penepannmn.

54. Xumusi yriieBoJIOPOTHOTO ChIPhs U MOs Oyyiasi mpodeccusi.

55. YrneBoaopoaHOE TOIJIUBO, €T0 BUbI M Ha3HAYCHHUE.

56. CunTeTHYECKHE KaydyKu: UCTOPHUS, MHOTOOOpa3ue U NMepPCreKTUBEI.

57. Pe3uHOTEXHUUECKOE IMPOU3BOACTBO U €0 POJIb B HAYYHO-TCXHHUYCCKOM

nporpecce.

58. CBapo4HOE MTPOU3BOICTBO U POJIb XUMUU YTIEBOJAOPOJIOB B HEM.

59. Hedptp m

cC

MEKIYHapOJHOI0 COTPYITHUYECTBA.

IToxa3artenn,

TPaHCIIOPTUPOBKA KdaK OCHOBAa B3daMMOBBII'OJHOI'O

KpUTEpMH M IIKAJa OUEHUBAHHMS MNHUCbMEHHO pPadoThI
(pedepara, noxkiaaaa, coo0IIEeHUS, MPe3eHTAIIM)

HaunmenoBanue
MoKa3aTeJs

Kpurepun onenku

Maxkcumag
bHOE
KOJINYECTBO
0aJsI0B

Koanuect
BO
0aJ110B

I. KAYUECTBO UCCJIEJOBATEJIbCKON PABOTEI (PEDEPATA, ITIPOEKTA)

CooTBeTCcTBHUE
COJICpKAHHS
paboThI
3a1aHUIO,
CTEIEHb
PacKpBITUS
TEMBI.
OO00CHOBaHHOCTh
u
JI0Ka3aTeIbHOCTh

COOTBETCTBHUE COJICPKAHUS TEME U IUTaHy
pedepara;

yMeHHe paboTaTh C JIUTepaTypoHu,
CHCTEeMAaTH3UPOBATh U CTPYKTYPUPOBATh MaTepHalr;
yMeHHe 000011aTh, COTIOCTABIATh
pa3MMYHBIE TOYKHU 3PEHHS TI0 pACCMATPHBAEMOMY
BOIIPOCY, aPT'yMEHTUPOBATh OCHOBHBIE MTOJIOKECHUSI
Y BBIBO/IBI;

YpPOBEHb BIIAJICHUS] TEMATHKOM U HAyYHOE
3HAUCHUE UCCIIEAYEMOT0 BONIPOCa;

10
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BBEIBOJIOB

- HAJIMYKUE aBTOPCKOM MO3ULIMH,
CaMOCTOSITEJILHOCTh CY)KJICHUM.

- MpaBUIbLHOE 0(hOPMIIEHHE CCBUIOK Ha
UCIIONIB3YEMYIO JIUTEPATYPY;
- rPaMOTHOCTB U KYJIbTYpa U3J10KCHUS,

I'pamoTHOCTB - BJIQJICHUE TEPMHUHOJIOTHEN U TOHATUHHBIM
U3JI0KEHUS U anmapaToM mpoOJIeMBI; 5
Ka4yecTBO - coOmoieane TpeOOBaHU K 00beMy
odopMIICHHS pedepara;
paboThI - OTCyTCTBHE OpPorpadruecKux u
CHHTAaKCUYECKUX OMIMOOK, CTHIMCTUIECKAX
MIOTPEIIHOCTEN;
— HayYHBIH CTUJIb U3JI0KEHHUS.
- CTEeNeHb 3HAKOMCTBA aBTOpa pabOTHI ¢
aKTyaJIbHbIM COCTOSIHUEM H3y4aeMOu
CaMocToATenbHO | MPOOIEMaTHKY;
CTb BBIIIOJIHEHUS | — MOJIHOTA LIUTUPOBAHUS UCTOYHHUKOB,
paboThl, TIIyOMHA | CTENEHb HCIOIb30BaHUs B paboTe pe3ylbTaToB
popaboTKU WCCIIEIOBAaHUM U YCTaHOBJIEHHBIX HayUHBIX 5
Marepuana, (hakToB.
UCIOJIb30BaHUE | — JOTIOTHUTEJIbHBIE 3HAHUS, UCTIOIb30BaHHbBIE
PEKOMEHI0BAHHO | MIPH HAMKMCAHUU PaOOTHI, KOTOPBIE MOTYYEHBI
I ¥ CIpaBOYHON | MOMHMMO IPEIOKEHHONH 00pa30BaTeIbHOM
JTUTEPaTyphl MIPOTPAMMBEI;
- HOBHU3HA MOJIAaHHOTO MaTepuasa u
pPacCMOTPEHHOM MPOOIEMBI
OO0111as OIIEHKA 3a BHIIIOJIHEHUE 20
II. KAYECTBO JJOKJIAA
CooTBercTBHE
COJIepKaHUs
IOKJIazga 5
COJIEP’KaHUIO
paboThI
Brinenenue
OCHOBHOM MBICIIH 5
paboThI
KauectBo
U3II0KEHUS
Martepuana.
[IpaBuiabHOCTD U 5
TOYHOCTh PEYH BO
BpeMsI 3alUThHI
pedepara
OO1as oreHkKa 3a I0KIa 15
III. OLIEHKA TTPESEHTALI
Jn3zaitH u
odopmieHHe 3
ClIauJIoOB
Craiinsl
MPEACTABJICHBI B 3
JIOTUYECKOM
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MOCIIEI0BATEILHOCT

"

Hcnonp3oBanue

JOTIOJTHUTEIBHBIX

s eKxToB 3

PowerPoint (cmeHa

CIanJ0B, 3BYK,

rpaduKn)

OO61mast o1eHKa 3a MPE3EHTALNI0 9
IV. OTBETHI HA JOITIOJIHUTEJIBHBIE BOITPOCHI [1O COAEPXXAHWIO PABOThBI

Bomnpoc 1 2

Bompoc 2 2

OO6111as1 O1IEHKA 32 OTBETHI HA BOIPOCHI 6

NTOTI'OBAS OLIEHKA 3A 3AIIUTY 50

Jlns mepeBoja OalyioB B OIICHKY NMPUMEHSIETCS YHUBEpPCAJIbHAs IIKajia OIEHKH
00pa3oBaTEIbHBIX IOCTUKECHUM.

Ecnun oOyuaromuiics Habupaer

or 90 mo 100% oT MakCMMaJbHO BO3MOKHOW CYMMBI OQJJIOB - BBICTaBIISICTCS
OIIEHKA «OTJIMYHOY;

oT 80 110 89% - OlIEHKa «XOPOIIOY,

oT 60 10 79% - olleHKa «yAOBIECTBOPUTEITHLHOY,

MeHee 60% - OlleHKa «HEYIOBICTBOPUTEIBHON.
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3. Bua rtekyuiero kourpodsi: TecrupoBanue
IlepeyeHb TeCTOBBIX 3aJaHUM /ISl TEKYLIEr0 KOHTPOJIS 3HAHUH

OO01uue cBoiicTBa METALJIOB

1. VI3 mpuBeICHHBIX HUKE BEIIECTB BHIOEPUTE JICKTPOJIUT:

a) pacTBOp caxapa,

0) pacTBOp OBapEHHOM COJIH;

B) OCH3UH;

I') paCTUTEJIbHOE MacJIo.

2. ®opMyIoii MOHOTHpPATa CEPHON KUCTOTHI SIBISIETCS:

a) H2SO4-H20;

6) H2SO4;

B) H2S04+1/2 H20;

r) H2SO4+nH20.

3. VI3 mpuBeIeHHBIX HUKE YACTHUI] YKAKUTE KATHOH:

a) KO;

0) H2;

B) S2—;

r) Na+.

4. Yacrtulila, UMeroIasi OTPUIIATEILHBIN 3apsiji, HA3bIBACTCS:

a) aHUOH,;

0) KaTHOH;

B) aTOM;

') MOJIEKYJIA.

5. Jlutuit uMeeT MopsAIKOBBIN HOMED 3. YKaKUTE JIEKTPOHHYIO KOH(PUTypaIinio
aToma JIUTHSL:

a) 1s22s2;

0) 1s22s1;

B) Isl;

r) 15s22s22p2.

6. I[Iponecc pacnaja 31€KTPOIUTA HA MOHBI IPU €r0 PACTBOPEHUU WU
pacIyIaBIEHUH HA3bIBAETCS:

a) TUJIPOJIN3;

0) ruaparanus;

B) JUCCOLMALINS;

) cyonumanus.

7. U3 mpuBeneHHBIX HUXKE (HOPMYIT COIEH BEIOEPUTE KUCITYIO COJIb:
a) K2S04;

6) (NH4)2[Fe(S04)2];

B) (CuOH)2CO3;

r) NaH2PO4.

8. lucconumanusi Kakux cojei MoMUMO 00pa30BaHUs KATHOHA METalJIa U aHMOHA
KHMCJIOTHOTO OCTATKa JIa€T €1I€ U KaTUOH BOAOpoAa? YKaKUTe BEPHbIA BAPUAHT
OTBETA.
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a) OCHOBHBIX;

0) KHUCIIBIX;

B) CpEIHUX;

') TAKUX COJICH HET.

9. TlonoXuUTENHHO 3aPSKEHHBIN JEKTPO B XMMUU HA3bIBAIOT:

a) KaToI;

0) aHon;

B) COJICHOM/I,

I') TUApAT.

10. OTHOIIEHHE YKCTa JUCCOIMUPOBAHHBIX MOJICKYJI K OOIIIEMY YUCITY MOJIEKYII,
HAXOJIAIIUXCS B PACTBOPE, JIJII CUIIBHBIX DJIEKTPOJIUTOB OJIU3KO K:

a) 1;

0) 0,5;

B) 0,25;

r)0,1.

11. Crenens auccormanuu HeKoToporo ekrponauta = 0,1. MoxxHO cka3aTh, 4TO
ATOT JICKTPOJIUT:

a) CUJIbHBIN;

0) cpeHe CHUIIbI;

B) CI1a0OBIN;

I') IPaKTUYECKH HEDJIEKTPOJIUT.

12. Peakiusa

Mg + H2S0O4 = MgS0O4 + H2

IPOTEKAET 0 KOHUA, T. K. BBIIEISAETCS:

a) BOJa;

0) ocajok;

B) COJIb;

r) ras.

13. VI3 nmpuBeeHHBIX HUXKE PEaKIuil BEIOEpUTE Ty, KOTOpas HE MPOTEKAET 10
KOHLIA:

a) KCl + NaNO3 = ... ;

6) K2CO3 + HCl =...;

B) CuO + HNO3 = ... ;

r) NaOH + H2SO4 = ... .

14. KauecTBeHHas peakuusi Ha XJIOPUI-UOH:

a) NaCl + H3PO4 = ... ;

6) NaCl + AgNO3 = ... ;

B) NaCl+ KOH = ... ;

r) NaCl + SO2 = ....

15. B tpex mpobupkax Haxozasatcst pactBopbl KOH, HCI, Na2SO4. Nmerotcs tpu
peaktuBa: cuauii nakmyc (1), BaCl2 (2), penondranenn (3). Ykaxute BEPHYIO
MOCJIeI0BATEIbHOCTh MPUOABICHUS PEaKTUBOB 1, 2, 3 B mpoOUpKHU J1st
oOHapy»XeHHus BEIIECTB B pacTBopax. BapuaHTsl oTBeTa:

a)l,3,2;

0)3,1,2;
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B) 1,2, 3;

r) 2,3, 1.

16. B kakoil U3 NpUBEIECHHBIX HIXKE peaklMii HAOII0Jal0TCA 1Ba MPU3HAKa,
MTO3BOJISIFONITUX TOBOPUTH O TOM, YTO JaHHAS PEaKIds HOHHOTO OOMEHA HUJET JI0
KOHIIa?

a) KCI+ NaOH = ... ;

0) HC1+ KOH = ...;

B) Na2CO3 + HNO3 = ... ;

r) CaO + HNO3 = ....

17. Peaknuu Kakoro TUIA HE OBIBAIOT OKHCIUTEIHLHO-BOCCTAHOBUTECIIEHBIMU ?
a) oomeHa,

0) 3aMeIIeHHUS;

B) pa3JIOKEeHUS;

') COCIUHCHUS.

18. VI3 mpuBeCHHBIX HUXKE PEAKIUi BEIOEpUTE Ty, KOTOpas MPOTEKaeT 0e3
WU3MCHCHHMSI CTCTICHH OKHUCIICHUS

a)H2 + 02 =...;

0)CuO+H2=...;

B) Mg + HCI= ... ;

r) K20+ CO2 =....

19. B peakuun

CuSO4 + Fe = FeSO4 + Cu

OKHCJTUTEJIEM SIBJISICTCS

a) Cu0;

0) FeO;

B) Cu2+;

r) Fe2+.

20. Umerotes Tpu mpobupku ¢ pactBopamu Bemects: NaCl, K2CO3, MgS0O4.
Kaxkoii iBeT mpuoOpeteT dheHondTanernH B KakaoM pactBope? Beibepure BepHbI
OTBET.

a) MaJIMHOBBIH, OCCIIBETHBIN, OECIIBETHBIN;

0) OecIBETHBIN, MATMHOBBIHN, OCCIIBETHBIN;

B) OECIIBETHBIN, MAJTMHOBBIN, MaJTMHOBBIH;

) OECIIBETHBIN, OECIIBETHBIN, MaJTMHOBBIMN.

21. Kakas u3 coJieil He moJBepraeTcs Tuapoanu3y?

a) NaCl;

6) K2CO3;

B) AI2S3;

r) Na2S.

22. B pacTBOpe KakoM COJIM MHINKATOP METUIOBBIA OPAaHKEBBIN HE U3MEHSET
OKpacky?

a) AICI3;

0) Na2CO3;

B) K2S;

r) KClL.
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Hoarpynna kucijiopona

23. Kakasi U3 npuBEIEHHBIX HUKE DJIEKTPOHHBIX KOH()UTypalllii COOTBETCTBYET
atomy O (xuciopon)?

a) 1s22s22p2;

0) 1s22s22p6;

B) 1522s22p4;

r) 1522522p63s2.

24. DnekTpoHHas KOH(pUTrypauus uoHa S2— — 3TO:

a) 1s22s22p63s23p6;

0) 1522s22p63s2;

B) 1522s522p4;

) 1522522p63s523p44s2.

25. OnemenTsl VI rpynnel riaaBHOW MOATPYIIIBL — ATO:

a) a3oT, ¢hocdop, MBIIIBIK, CypbMa, BUCMYT;

0) KMCIIOPOJ, cepa, CeJIeH, TeJUTYp, MOJIOHUIT;

B) ¢Top, XJ10p, 6poM, 1o, acTaT;

I') KUCJIOPOJ, CEpa, XpOM, CEJIEH, MOJIMO/IEH, TeJTYp, BOJIb(paM, MOJIOHUM.
26. B BO30yX/I€CHHOM COCTOSIHMM Cepa MOXKET MPOSBIATH CTENIEHb OKUCIICHUS +4,
IIPU 3TOM pacIpeieIeHHe dJIEKTPOHOB M0 OpOUTAISAM OYJIET CIETyIOUIUM:
27. Uucno aToOMOB B KOJIbIIE KPUCTAIUIMYECKON CEPhI PABHO:

a) 6;

0)9;

B) 4;

r) 8.

28. IIpu B3aUMOIEMCTBUM MEIM C KOHIICHTPUPOBAHHOMN CEPHOM KUCIOTON MTOMHUMO
COJIM U BOJIbI BBIACISETCS:

a)S;

6) SO2;

B) SO3;

r) H2S.

29. Kakas u3 npuBeCHHBIX HUXKE peaKUi HE MPOTEKACT?

a) Na + H2SO4 (xon1.) = ... ;

0) Mg + H2SO4 (xoH11.) = ... ;

B) Pb + H2SO4 (kxon1.) = ... ;

r) Zn + H2SO4 (xoH11.) = ... .

30. Kucible conu cepHOM KUCIOTHI HA3bIBAIOT:

a) TUApPOCyb(aThl;

0) ruapocynbduIb;

B) THIPOCYIb(UTHI;

r) cyiab(daThl.

31. KadyecTBeHHas peakiysi Ha CEPHYIO KUCJIOTY:

a) H2SO4 + KOH = ... ;

06) H2SO4 + BaCI2 = ... ;

B) H2SO4 + Cu=...;
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r) H2SO4 + Na20 = ...

CKopocTh XUMHUYECKUX pPeakiui

32. PaBHOBecHe peakuuu

2H2S (r.) + 302 (r.) = 2H20 (r.) + 2S02 (1.)

MIPU MOBBIICHUU JaBICHUS CMEIIACTCS:

a) BIPABO;

0) BIEBO;

B) JIaBJICHUE HE BJIMSET HA PAaBHOBECHE.

33. BemecTBo, yCKOPSIOUIEE X0 PEAKIIMHU, HO MPU 3TOM HE PACXOYyIOUIEECs:
a) UHTUOUTOP;

0) KaTanu3aTop;

B) UHIUKATOP.

34. [loBbIlIEHUE TEMIIEPATYPHI B PEAKIIUH

2H2 + 02 =2H20 + Q xIx

CKa3bIBACTCS CJICIYIOIMIUM 00Pa30M:

a) HE OKa3bIBACT BIIUSIHUS;

0) cMeraeT paBHOBECHUE BIIPABO;

B) CMEIIAET PABHOBECHUE BIIEBO.

35. He oka3biBaeT BO3/ACHCTBUSI HA PeaKIUK, MPOTEKArOIUE B TBEpaoH (ase,
cieayomui haxkTop:

a) KOHLUEHTpaLHUs pEarcHTOB;

0) Temneparypa;

B) IPUPOJA PEArUPYIOIINX BEIIECTB;

') CTENEHb U3MEIbYEHUSI PEATEHTOB.

36. Hatpuii sHepruuHee pearupyer ¢ BOJOM, YEM KEJe30, TOCKOJIbKY:
a) HATPHUM — ra3000pa3HbBIN AJIEMEHT;

0) HaTpUii — KaTaIM3aTOP ATOU PEaKInu;

B) HATPUH — HHTHOUTOP ATON PEaKIINH;

') HAaTpUi — METOYHON METaJL.

IMoarpynmna a3ora

37. Atom ochopa nmeeT KOHPUTYpaIHIO:

a) 1s22s22p63s23p3;

0) 1s22s22p5;

B) 1522522p63s23p64s2;

r) 1522522p63s23p5.

38. Mexnay atomaM# B MOJIEKYJIE a30Ta CYIIECTBYET:
a) IBOMHAS CBS3b;

0) TpoitHas CBS3b;

B) OJIMHApHAs CBS3b;

T) MSTh XUMUYECKUX CBSI3EH.

39. A30T 1OCTaTOYHO MHEPTEH MO OTHOUIEHHIO K METAJIJIaM, HO CPABHUTEJILHO
JIETKO MPOTEKAET CIEAYIONIasi PeaKIIus:
a)Cu+N2=..;

0)Zn+N2=...;
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B) Al+ N2 =_.;

r)Li+N2=...

40. Jletydee BOIOPOIHOE COCITMHEHHE a30Ta UMEET POpMYyIy:

a) NH2;

0) N2H4;

B) NH3;

r) NO2.

41. B xakoil peakuuu a30T NpOsBISIET BOCCTAHOBUTEJIbHBIE CBOWCTBA?

42. BemectBo Mg3N2 Ha3bpIBaIOT:

a) HUTpaT MarHus;

0) HUTPUT MArHus;

B) cyab(ar MarHus;

') HUTPUJT MarHusl.

43. CkoJIbKO CBOOOJIHBIX 3JIEKTPOHHBIX Map UMEET a30T B MOJIEKyJie aMMHaKa?
a)2;

0) 4;

B) 1;

r) 3.

44. AMMuak B 1a00OpaTOpUH MOJTYYAIOT [0 PEAKIUU:

a) NH4Cl + Ca(OH)2 = ... ;

6) N2+3H2=..;

B) Ca3(PO4)2 + (NH4)2S04 = ... ;

r) (NH4)3PO4 + HCl = ....

45. Boibepure psiji BEIIECTB, COOTBETCTBYIOLIUN HAPACTAHUIO MOJIEKYJISIPHBIX
Macc:

a) 030H, aMMHUAK, KHCIIOPO;

0) aMMUaK, KUCIIOpOJI, 030H;

B) KMCJIOPO/JI, aMMHaK, O30H;

') KUCJIOPO, 030H, aMMHUAK.

46. AMMHaK MOET pearupoBaTh C COJIsIHOM KucioToi no peakunu NH3 + HCl =
NHA4CI. YeTBepTsiii aTOM BOAOPOAA IPUCOCAUHACTCS MO IOHOPHO-AKIIEIITOPHOMY
MEXaHU3MY, IPH 3TOM JJOHOPOM SIBJISETCS:

a) BOJIOPOI;

0) xJop;

B) a30T;

r) rpynna .

47. B aMmMuake 1 KaTHOHE aMMOHHS CTEIIEHb OKUCICHHUS a30Ta OJUHAKOBas: —3.
Kakue BaieHTHOCTH y aTOMOB a30Ta B 3TUX COCAUHEHUSAX ?

a) O6e — 1I1I;

0) o6e — 1V;

B) IIl u II;

r) [l ulV.

48. HamatelpHbIi COUPT — 3TO:

a) NH3;

0) NH3<H20;
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B) NH4CI;

r) N2H4.

49. JInsa KakoM peaky NOBBIIICHUE JABIEHUS CMECTUT PABHOBECHUE BIIPABO?
a) N2 (r.) + O2 (r.) =2NO (1.);

6) H2 (r.) + S (x.) = H2S (1.);

B) N2 (1.) + 3H2 (r.) = 2NH3 (1.);

r) H2 + C12 = 2HCI.

50. Cons PH6NO4 Ha3biBaeTcs:

a) HUTPAT aMMOHUS;

0) pocdar ammoHnus;

B) HUTPUT aMMOHMUSI;

r) nuruapodocdat aMMOHHUS.

51. B naGoparopuu a30THYIO KUCJIOTY MOJIY4YalOT [0 PEAKIUU:
52. Ilpu B3auMOI€CTBIUM KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C cepedpoM
NOMHMO COJIM U BOJIbI BBIJEIISIETCS T'a3:

a) NO2;

06) NO;

B) N2;

r) N20.

53. Ilpu TepMUYECKOM pa3sIOKEHUN HUTPATa Kausl BbIJIEISETCS Tras:
a) N2;

0) NO2;

B) O2;

r) N20.

54. BemectBo Ca3P2 Ha3wpIBaeTcs:

a) ¢pocdar KanbIus;

0) ¢pTopu KaNBITUS;

B) hochua KampIus;

r) ¢pochuH.

55. Yto06s1 monyunth 6enbiii hochop HYKHO:

a) HarpeTh KpacHbIi dochop 6e3 1ocTyma KUCIopoa;

0) oxJIaIuTh KpacHbIi docdop;

B) HarpeTh YepHbiit hocdop 6e3 1ocTyIa KUCIOPoa;

') paCTBOPUTH KpacHbIi ¢ocdop B BOJE.

56. Bropas crynens auccouuanuu GpochopHOil KUCTOTHI BRIPAKACTCS
ypaBHEHUEM:

57. Ilpu KaKOM yCIOBHUH MPOTEKAET PEAKIUS

P205 + 3H20 = 2H3P0O4?

a) HarpeBanue;

0) OXJIaXK/ICHHE,

B) u3menbuyenue P205;

T') B MPUCYTCTBUH KaTaanu3aTropa.

58. Kakas u3 NpuBEACHHBIX HUKE PEAKIIMN HE MPOTEKAET?

a) P205 + KOH = ... ;

6) H3PO4 + Na2S04 = ... ;
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B) K3PO4 + AgNO3 = ... ;

r) Na3PO4 + H2SO4 (xoHI1.) = ... .
59. ®opMyna aMMUAYHOW CEJIUTPHI:
a) KNO3;

6) (NH4)3PO4;

B) NH4NO3;

r) (NH4)2S04.

60. MUKpPO3IEMEHT — 3TO:

a) IIMHK;

6) docdop;

B) a30T;

I') KaJui.

Hoarpynna yriaepoaa

61. ['paduT sBISETCS AVIOTPOIHBIM BUION3MEHEHUEM
a) KHCJIOpOJa;

0) yriepona;

B) pocopa;

I) a3oTa.

62. BanentHOCTh yriepona B Merane CH4 paBHa:

a) [;

0) II;

B) IV;

r) VL.

63. Kakum cioco6oM Hemnb3s moyryduTh okeut yriaepoaa(ll)?
64. Coenquuenne Al4C3 naspiBaeTcs:

a) KapOoHAT ATFOMUHHS;

0) HUTPUJT aTFOMUHUS;

B) KapOuJ aTIOMUHUS;

') OKCHU/JT AJIFIOMUHMUSL.

65. B peakiuu okcup yriepoaa(Il) mposiBisier cBoiicTBa:
a) BOCCTAHOBUTEIIbHBIE;

0) OKUCTTUTENHHBIC;

B) 9Ta PEAKIMS HE UJICT;

r) CO sBisieTCsa KaTaau3aToOpPOM PEAKIIHUH.

66. Kakoii Mmetamt MoxeT ropetb B armochepe CO2?
a) Menp;

0) HUKEJIb;

B) MarHui;

) cepedpo.

67. Kakas peakuus He MpOTeKaeT /10 KOHIa?

a) H20 + CO2 =...;

0) CaO + CO2 =...;

B) KOH+ CO2=...;

r) K2CO3 + CO2 +H20 = ....
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68. UeMy paBHa BaJICHTHOCTH yIiiepoja B yrojibHou kuciore H2CO3:
a) II;

0)I1V;

B) III;

r) VL

69. Jlns npoTekaHus peakuun

CaCO3 = CaO + CO2

HEOOXOMMBIM YCIIOBUEM SIBIISICTCS

a) OXJIaXKJICHHUE;

0) usmenpuenue ucxoanoro CaCO3;

B) HAJIMYHME KaTalln3aTopa;

I') HarpeBaHue.

70. BeiGepute psizi, COOTBETCTBYIOIMIUM YOBIBAHUIO CUJIbI KUCIIOT:
a) H2S04, H3PO4, H2CO3;

6) H2SO4, H2CO3, H3PO4;

B) H3PO4, H2S04, H2CO3;

r) H2CO3, H3PO4, H2SO4.

71. Kakas peakuust ucroyibzyetcs 1j1st ooHapyxenus CO2?
a) KOH+ CO2=...;

0) Mg+ CO2=..;

B) H20+ CO2 = ... ;

r) Ca(OH)2 + CO2 = ....

72. Kucnble conu yroiabHOM KACIOThHI HA3bIBAKOT:

a) HUTPATBHI;

0) kapOOHATHI;

B) TUJIPOKapOOHATHI;

') KapOUIbl.

73. Peakius, ¢ HOMOIIBIO KOTOPOU HEJIB3S MOJYYUTh KPEMHUEBYIO KUCIIOTY:
a) H20 + Si02 = ... ;

6) K25i103 + CO2 + H20 = ... ;

B) Na2SiO3 + HCI= ... ;

r) K2SiO3 + HNO3 = ...

74. XpycTallbHOE CTEKIO MOMUMO OKCUJIOB KaJbIUs, HATPUS U KPEMHUSI,
COJICP’KUT OKCHJIbL:

a) oopa;

0) CBUHIIA;

B) MarHus;

') MEJIH.

75. @opmyia XUMUYECKOTO CTEKJIA:

a) K20+Ca0+6Si102;

0) Na20+Ca0+6Si102;

B) Na20+6Si02;

r) CuO*Na20+6Si02.

76. B cB0OOOIHOM BHJI€ B IPUPOJIE BCTPEUAIOTCS:

a) IIMHK, MarHuii;
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0) HaTpuii, KaIui;

B) cepedpo, Me/ib;

T) JKeJe30, ATFOMUHUN.

77. Kakast peakuust IBISE€TCS IPUMEPOM AITFOMOTEPMUU ?

a) Al+ HCI=...;

0) AI203 + HNO3 = ... ;

B) Al+Cl2=...;

r) Al+ MnO2 = ....

78. Kakoil MeTajl HeJlb3s OJIYYUTh 3JIEKTPOIU30M PacTBOpa €ro xjiopuaa?
a) Huxkens;

0) Meb;

B) KaJluii;

r) cepedpo.

79. U3 xakoro okcujia MOXHO MOJYYUTh METAJIJI BOCCTAHOBJIEHUEM BOJIOPOAOM?
a) CuO;

0) K20;

B) AI203;

r) ZnO.

80. Nmeetcs cmech xiopuaoB meau(Il), nuunka, cepedpa. B xakoi
MOCJIEIOBATEILHOCTH OYIyT BOCCTAaHABIMBATHCS 3TU METAJLIBI Ha KaTtoje?
a) Cu, Zn, Ag;

0) Ag, Cu, Zn;

B) Zn, Ag, Cu;

r) Zn, Cu, Ag.

81. Kakoil u3 npuBEICHHBIX HIXKE METAJIIOB CaMblid MSITKU?

a) Cepebpo;

0) HUKEJIb;

B) KaJIuii;

T) JKeJNe3o0.

82. MeTauibl ¢ KaKOM MJIOTHOCTHIO CYUTAIOTCS TAKEITBIMU?

a) Oxomno 1 r/cm3;

0) 6omnee 10 r/cm3;

B) 0K0J10 3 1/cM3;

r) 6omee 5 r/cm3.

83. Kakas 13 nepeyncieHHbIX HUXKE PEAKIIUi HE TPOTEeKaeT?
a)Ca+Cl2=..;

0)Ag+N2=..;

B)Na+S=..;

rnK+02=...

84. Kakoil u3 mepeyrciaeHHbIX HUKE METAJIJIOB SIBJISIETCS JIETKUM ?
a) AJITOMUHMIA;

0) IIUHK;

B) M€/Ib;

r) cepedpo.

85. Kakas U3 nepednciieHHbIX HUKE PEAKIU MOXKET TPOTEKATh?
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a) MgCI12 + Cu=...;

6) NaCl+ Fe = ... ;

B) CuCl2 +Zn=...;

r) AI2(SO4)3 + Ni=....

86. C mOMONIBIO KAKOM PEAKIIUH HEB3S MOTYYUTh BOIOPOA?

a) Cu+ HNO3 = ... ;

6) Mg + H2SO4 (p-p) = ...;;

B) Fe + HCl = ...;

r) Al+ HCl=....

87. B KOHTaKTe HaXOAATCs JIBa METajllIa — CBUHEI[ U ITMHK. Koppo3us kakoro
MeTaiia OyJaeT NpoTeKaTh BHavasue?

a) CBuHIIa;

0) IuHKa;

B) KOPpOAMPOBATH OYyT 00a MeTaa;

') KOPpO3Hs HE TOUJIET.

88. HukenupoBaHnue — 3TO Mpoliecc MOKPHITHSI METAJIJIOB WJIH CIIJIABOB:
a) OKCHJIOM HUKEJIS;

0) HUKeNEeM;

B) THAPOKCHIOM HHUKEJIS;

I') XPOMOM.

XapaKkTepUCTHKA 1IeJ0YHbIX METAJJIOB

89. DnekTpoHHas KOH(GUTypaIus KaTHOHA KaJus:

a) 1s22s22p4;

0) 1522522p63s523p64s0;

B) 1522522p63s2;

r) 1522s22p63s23p4.

90. B3aumoseticTBre OOJNBIIMHCTBA MIETOYHBIX METAJJIOB C KUCIOPOIOM
IIPUBOJUT K 00OPa30BaHHIO:

a) IEPOKCHUJIOB,;

0) OKCHJIOB;

B) TUJIPU/JIOB;

') THAPOKCHUIOB.

91. C noMoI111pt0 KaKOM peakiiMy MOKHO MOJYYUTh KUCIOPOa?
a) K+ H20=...;

6) Na202 + CO2 = ...;

B) K20+ CO2=...;

r) Mg + H2SO4 = ...

92. CteneHb OKHUCIICHUS KUCIIOpoaa B iepokcuae Hatpusi Na2(02 paBHa:
a)+1;

0) 0;

B) +2;

r)—1.

93. [IpuMepoM IIETOYH CIYKHUT:

a) Cu(OH)2;
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6) Mg(OH)2;

B) KOH;

r) CaO.

94. ®opmyna U3BECTKOBOM BOJBI:

a) Na2CO3;

6) NaHCO3;

B) K2CO3;

r) Ca(OH)2.

95. ®opmyna NUTHEBOU COABI:

a) NaCl,;

6) NaHCO3;

B) Na2S04;

r) K2CO3.

96. Amanprama — 3To cIuIaB J1000ro MeTania C:
a) cepedbpom;

0) aTIOMUHHEM;

B) PTYThIO;

T) )KEJIE30M.

97. Kakast peakiusi XxapakTepu3yeT THAPOKCHI AIFOMUHUS Kak aMm(OoTepHOE
OCHOBaHHE?

Keaneszo

98. ®opmyna MarHeTuTa:

a) FeO;

0) Fe304;

B) Fe203;

r) Fe.

99. PeareHTOM Ha COJIM TPEXBAJICHTHOTO KeJie3a SIBISETC:
a) cepHasl KUCJIOTa;

6) KOH;

B) K2CO3;

') pOJIaHU ] KaJIUsl.

100. Conepxanue yriepoaa B CTalIM:
a) 5%;

06) 0,02%;

B) oT 0,1 10 2%;

r) cBhie 10%.

Kpurepuu u mkaJjia OueHMBaHUSA BbIINOJHEHUS TECTOBBIX 3aIaHUH
Jl1st nepeBoa 0aioB B OLIEHKY MPUMEHSETCS] YHUBEpCaIbHas 1IKala OLIEHKU
00pa3oBaTEIbHBIX IOCTUKEHUM.

Ecnu oOyyaroiuiicst Habupaer :
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ot 90 1o 100% oT MakcUMaIbHO BO3MOYXKHOI CyMMBI OQJIJIOB - BBICTABIIAETCS
OLICHKA «OTJIMYHOY;

ot 80 10 89% - o1lEHKA «XOPOLION,

ot 60 10 79% - OoLIEHKA «yIOBIETBOPUTEIBHO,

MeHee 60% - OLIEHKA «HEYIOBIETBOPUTEIBHO.
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®OH/J] OLIEHOYHBIX CPEJCTB JJISI UTOT'OBOM ATTECTALIMU T10
JUCHUIUIMHE
1. Bux urorosoii arrecrauuu: (ugdepeHIMPOBaHHBbIH 3a4eT

Bonpocs! k 1uddepenupoBanHOMYy 3a4eTy

I.Ilepuoguuecknii 3aKOH MW MEPUOJMYECKAST CUCTEMA XUMHYECKHUX
aneMeHToB JI.M1.MenneneeBa Ha OCHOBE IIPEICTABICHUN O CTPOCHUN aTOMOB.

2.1IpenenbHble yriieBonopoasl. Ankanbl. CBONCTBA U IPUMEHEHNE METAHA.

3.CtpoeHre aTOMOB XHWMHUYECKHUX OJJEMEHTOB M 3aKOHOMEPHOCTH B
U3MEHEHHH UX CBOMCTB Ha MPUMEPE a) 3JIEMEHTOB OJHOIO Meproa; 0) AIeMEHTOB
OJIHOM TJIABHOW T'PYIIIBI.

4 HenpenenbHble yriaeBogopoAbl. AuikeHbl. CBOWCTBA W NPUMEHEHHUE
ATUJIEHA.

5.Bujibl  XMMHUYECKOM CBSI3M: MOHHAs, METAIMYeCKas, KOBaJICHTHAs
(monsipHasi W HEMOJISIpHAs); TPOCThIE M KpaTHBIE CBS3M B OPraHUYECKUX
COEIMHEHUSAX.

6.1luknoankaHpl, ©X CBOMCTBA U IPUMEHEHUS.

7.Knaccudukanuss XUMUYECKMX  peaKIMid B  HEOPraHUYECKOH U
OPraHUYECKON XUMHUHU.

8 AJIKaJIu€HBI, UX CBOMCTBA U MPUMEHEHHUE.

9.11les0uHbBIE METAJIBI, UX CBOMCTBA U MIPUMEHECHHUE.

10.Ankunsl. CBOMCTBA M TIOJTyYCHHUE allCTUIICHA.

11.CxkopocTh XMMUYECKUX peaKIuid. 3aBUCUMOCTh CKOPOCTH OT IPHUPOJBbI,
KOHIICHTPALIMUH, TEMIIEPATYPbl U KaTalnu3aTopa.

12.Apomatuueckue yrieBoaopoabl. CBOWCTBa, MONYYEHHUS] U MPUMEHEHUS
OeHzorna.

13.0cHOBHBIE MOJOXKEHUSI TEOPUH XMMHYECKOTO CTPOEHHUS OPraHHM4YeCKUX
BemectB A.M. BbyTtiepoBa. XuUMHUYECKOE CTPOEHHUE KAK MOPAJIOK COCAUHEHUS U
B3aMMHOI0 BJIMSIHUSI aTOMOB B MOJIEKYJax.

14.Peakiiuu MOHHOTO OOMEHA. Y CJIOBUS UX HEOOPATUMOCTH.

15.30omepust OpraHMYeCcKUX COCAUHEHUN U €€ BUJIbI.
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16.Baxxneimmue Kiiaccbl HEOPraHUYECKUX COCTMHEHUM.

I7.Metannpl, MX TMOJOXKEHHE B TMEPUOJUYECKOM CHUCTEME 3JIIEMEHTOB
JI.N.MeHneneeBa, CTpOCHHE UX aTOMOB, MeTaJTM4yeckasi cBsi3b. OOIIMEe CBOMCTBA
METAJIJIOB.

18.IIpupoaHbIe ICTOYHUKH YTJIEBOJIOPOJOB: ra3, He(PTh, KAMEHHBIN Yroib U
HX MPAKTUUYECKOE UCTIOJIb30BAHUE.

19.HemeTtaiipl, HUX TMOJIOKEHHE B NEPUOJUUYECKON CHCTEME DIIEMEHTOB
J.N.MenneneeBa, cTpoeHue HUX aToMOB. OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC
CBOICTBAa HEMETAJJIOB HA TPUMEPE DJIEMEHTOB NOATPYIIIBI KUCIOPOa.

20.ITpenenpHble OAHOATOMHBIE CHHUPTHI, HX CTPOCHHME U CBOMCTBA.
[Tony4yenue u npUMEHEHUE STUIIOBOTO CIIUPTA.

21.Annotponusi HEOPraHMYECKUX BEIIECTB Ha TMPUMEpPE yriepoja Hu
KHCJIOPO/JIa.

22.DeHod, ero XMMHUYECKOE CTPOEHHE, CBOMCTBA U MOTYyYEHHE.

23.D/eKTPOXUMHUYECKAN  psi  HAOpsSDKEHUW  MeETauioB.  BeITecHeHue
METaJUIOB U3 PACTBOPOB COJIEW JIPYTMMU METAJIIIaMHU.

24 Anpneruapl, UX ~ XUMHUYECKOe cTpoeHue u cBoicTBa. [lomydenwe,
IPUMEHEHHE MYPaBbUHOTO U YKCYCHOI'O aJIbJIETHU/IOB.

25.T'ajoreHsbl, UX CBOMCTBA U MPUMEHEHHUE.

26.HenpenenbHble OJHOOCHOBHBIE KapOOHOBBIE KHCIOTHI, UX CTPOCHUE U
CBOMCTBA HA MIPUMEPE YKCYCHOM KUCIIOTBHI.

27.0Kcuapl, ©X CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE.

28.Kupsl, ux coctaB U cBorcTBa. JKUpbI B IPUPOJIE, MPEBPAILICHUE KUPOB B
opranmzMe. [IpomyKTbl TeXHHUYECKOW TMepepabOTKA KUPOB, TMOHATHE O
CUHTETUYECKUX MOIOIIUX CPEACTBAX.

29.Kucnotsl, ux knaccudukaius 1 CBOMCTBA.

30.1lemnronm03a, coCcTaB MOJICKYJIbI, (PU3MUECKHEe M XUMHUUYCCKUE CBOMCTBA,
npuMeHenue. [loHsiTue 00 HMCKYCCTBEHHBIX BOJOKHAX Ha MpUMEpE aleTaTHOTrO
BOJIOKHA.

31.0cHoBaHus, UX KjIaccu(uKkaiys u CBOMCTBA.
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32.I'mok03a — MPENCTaBUTENb MOHOCAXApHUIIOB, XUMHUYECKOE CTPOCHHE,
(u3znuecKre 1 XUMUYECKHUE CBOMCTBA.

33.Conu, ux kinaccudukaiys, CBONCTBA U MPUMEHEHUE.

34 Kpaxman, HaxOoXIECHHE B MPUPOJIC, MPAKTUUECKOE 3HAUYECHUE, THUIPOJIU3
KpaxMmaJa.

35.Xumudeckas M JIEKTPOXMMHYECKAss KOPPO3Usl METAIUIOB. Y CIIOBHS IpHU
KOTOPBIX TIPOMCXOJHUT KOPPO3Us, MEPBI 3allUTHl METAIUIOB M CIUIAaBOB OT
KOPpPO3HHU.

36. AMHHOKHUCIIOTBI, UX COCTaB U XMMHUYECKHE CBOKCTBA: B3aUMOJAECHCTBHE C

KHCJIOTaMH, IICJI0OYaMH, APYyTr C APYTIOM. buonoruueckas POJIb AMUHOKHCIIOT U UX

npUMEHEHHE.
37.0xkuCIUTENBHO —  BOCCTAHOBHUTENbHBIE peakiuu (HAa  mpuMepe
B3aMMOJICUCTBHUSI ~ QJIIOMUHUS  C  OKCHJAAMH  HEKOTOPbIX  METAIOB,

KOHLIEHTPUPOBAHHOW CEPHON KUCJIOTHI C MEJIBIO).

38.AHWIIMH — MPEICTaBUTENb aMHUHOB, XUMUUYECKOE CTPOEHUE U CBOMCTBA,
NOJIyYEHUE U MPAKTUUECKOE TPUMEHEHHUE.

39.Cepa, ee cBOICTBa U 3HAUECHUE.

40.B3auMOCBsA3b ~ MEXAY  BaXHCUIIMMM  KJacCaMHd  OPTraHUYECKUX
COEeIMHEHUM.

41.Kene30: ero TMOJOKEHHUE B MNEPUOAUYECKOM CHUCTEME DIIEMEHTOB
J.1.MenneneeBa, CTpOEHHE aTOMa, BO3MOKHBIEC CTEIIEHU OKHUCIEHH. Duznueckue
1 XUMUYECKHE CBOMCTBA KeJie3a, €ro CIIaBbl.

42 .benku kak ouononmmepsl. CBOMCTBA B OMOJIOTHYECKHUE (YHKIIHH OCIIKOB.

43 .1IpoMbIIUIEHHBI CcHOCOO TMOJTYYEHHS CEPHOM KHCIOTHI: Hay4YHbIE
MPUHLHUIIBL TAHHOTO MPOMU3BOJICTBA. DKOJOTMUYECKUE MPOOIEMbI, BO3HHKAIOIINE
MIPU 3TOM MPOU3BOJICTBE.

44.CnoxHble 3(pUpbl, UX CBOICTBA, MOJTYyYECHHE U IPUMEHEHUE.

45 1lpuurHbl MHOTOOOpa3usi HEOPraHMYECKUX M OPraHMYECKUX BEIECTB;

B3aMMOCBI3b BCIICCTB.
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46.IlonyyeHne CnupTOB W3 HEMPEAENbHBIX U MPEAEIbHBIX YIIE€BOJOPOIOB.
ITIpoMBILITIEHHBINM CUHTE3 METaHOIA.

47.ATIOMUHHN: €ro IOJIOKEHUE B IEPUOAUYECKONM CHUCTEME JIIEMEHTOB
J.N.MeHnneneeBa, cTpoeHHe artoma, (U3UYECKHUE U XUMHUUYECKHE CBOICTBa
ANIOMUHUS, €r0 IPUMEHEHUE.

48.00m1as XapaKTepUCTUKA BBICOKOMOJEKYJISPHBIX COEIMHEHUN: COCTaB,
CTpOEHUE, peaKkluu, Jie)Kallhue B OCHOBE UX MOJIy4eHHs (Ha mMpUMepe MOJUITHIICHA
WIH CUHTETUYECKOTO Kay4yyKa).

49.00ume crnocoObl mModydeHus: MeTauioB. llpakTuueckoe 3HaUYeHHE
JIEKTPOJIN3a HA IPUMEPE COJIEH OECKUCIOPOAHBIX KUCIIOT.

SO.BI/IJ]BI CUHTCTHYCCKHNX KaYUYKOB, UX CBOICTBA U IMPUMCHCHUC.

IIpakTHyeckue 3aJaHusA
l.Cmemanu xnopoBogopod Maccod m = 7,3r u ammMuak m = 4 r. Beruuciaure
Maccy 00pa30BaBIIETOCAXJIOPUIA AMMOHHS.
2. Onpenenute cTeneHb okuciaeHus atomoB B coequueHusix: HNOs3;, KC103 K3POy,
K>S03, KAI(SO4),.
3. Onpenenute tun cBsizu B MmoJiekynax- KCI, Cl,, HCl, AgCl, Cu, NayO,, Fe,
H,O.
4. Hanumure CTpyKTYpHBIE (POPMYIIBI 3TaHA, 9T€HA, dTHHA.
5. Hano BemectBo CH3-CH =CH-CH,-CHj3 Hanuiute BO3MOXKHBIE U30MEPHI:

a) 10  YIIEpPOJHOMY CKEJETY

0) IO MOJIOKECHHIO JBOMHON CBSI3H.
6. HaiimuTe Maccy cepHO KHCIOTHI, HEOOXOIUMYIO NIJIsl TIOJTHOW HEUTpanu3aiuu
20r rupoKcuaa HaTpHsl.
7. Halipure MaccoBYIO JOJIIO TUIIOKO3 B pacTBope, comepxamem 280r Boasl u 40r
[JIFOKO3BI.
8. JlaiiTe XxapakTepUCTUKY peakuuu cuHTe3a okcuna cepol (IV) S+0O,—SO, mno

BCEM BO3MOXKHBIM IIPpHU3HAKaAM KJ'IaCCI/I(I)I/IKaI_[I/II/I XUMHNYCCKUX peaKHHﬁ.
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9. IlpuBenure mpumepsl 00pa3oBaHUS Ta3a, OCaJKa M BOJbLI MPU HEOOPATUMBIX

peakiusix oOMeHa.

10. Hanumure peakuuio 6pomupoBaHus 6eHzona. K kakoMy Tumy peakiuii oHa
OTHOCHTCH.

11. Hanmnmure peakuuio B3aMMOAECHCTBHS YKCYCHOM KHCIOTBI C TMAPOKCHIOM
Hatpus. OnpenenuTs TUIl PEAKIUY .

12. Hanummure ypaBHEHHWE pEaKUUHA B3aUMOJACHCTBUS COJITHOM KHCIIOTBI C
MarHueM M [IUHKOM.

VYKaxxuTe B KAKOM Clly4ae peakiys mpoTekaet ¢ 6onblieit ckopocTthio. [Touemy?
13. CocTtaBbTe MOJEKYJISPHBIE W HWOHHBIE YpPAaBHEHUS pEaKUud MEKIy
BeniectBamu: a) KOH nu MgCl,, 6)NaOH u H>SO:s.

14. CoctaBbTe MOJEKYJISPHBIE W HOHHBIE YpPAaBHEHUS pEaKUUHd MEKIy
BemectBamu: a)CH3COONa u H,SO4_B)Na»S u HCL

15. Hanmmure moJIHbIE U COKPALIEHHBIE MOHHBIE YPAaBHEHUS BO3MOXKHBIX PEaKIUil
MEK1y TIOMapHO cliMBaeMbIMU pacTBopamu cojeid: AgNOs, NarCOs, CaCl,,

16. IIo U3MEHEHNIO CTENEHU OKUCIICHUS OIpPENENIUTE B CXeMaX, KaKHe IPOLECCHI
IIPOU30LUIH (OKHCIIEHUE UM BOCCTAHOBJICHHE), 3aIIMCATh 3TO MO CTPEJIKOM, a Haj
CTPEJIKOM yKa3aTh YHCIIO MOTEPSHHBIX (C MUHYCOM) HJIM YUCJIO MPUOOPETEHHBIX (C
TIJTFOCOM) DJIEKTPOHOB.

a)CI™ — CI

6)F20 —->F

B)J > J»°

r)Cl° —» CI

17.0npenenure, KaKue peakiuu SBIIFOTCS OKHUCJIUTEIBHO —

BOCCTaHOBHTCJIBHBIMU

a) CaO + H,O = Ca (OH),

6 )Ca + H,O =Ca (OH), + H»
B) Hy + J, =2H]

r) HJ + KOH = KJ + H,O
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n) 2KJ + Cl, = 2KC1 + J»
18.CocraBpTe ypaBHEHUSI OKHCIHUTEIBHO — BOCCTAHOBHUTENBHBIX PEaKIH C

Y4aCTHEM T'aJIOTCHOB.

a) ... + Brp— AlBrn;
0) Al+J, > ...

B) H, + B, — ...

r) NaJ + Br, — ...

) MgBr; +ClL — ...

VKaxxure OKUCIUTEIb U BOCCTAHOBUTEIIb

19. Bo B3aumopeticteue Berynwio 20r CaO u 20r CO,. KakoBa macca u coctas
oOpa3oBaBIIelcs COMH?
20. K 150r pactBopa ¢ maccoii poneir KSOs 10% no6aBunu 100r BoOABLI
Brruncnure MaccoByro J0J110 cyibdaTa Kajaus B TOJIy4YEHHOM PacTBOPE.
21. CocrtaBbTe MOJEKYJISPHBIE W HWOHHBIE YpPAaBHEHUS pEaKUud MEKIy
BEILECTBAMMU:
a) HCOOH u Ca (OH),
6) Fe (OH); u HCI.
22.CocrtaBbTe MOJIEKYJIAPHbIE W HMOHHBIE ypAaBHEHUS pEaKIUH MEXITy
BemectBamu:.a) Pb (OH), u HC1 B) K,CO3; u HCIL.
23. OmnpenenuTe BO3MOXXHOCTH NMPOTEKAHUS PEaKIMi OOMEHa MEXIy BOJHBIMHU
pacTBOpaMu BEILIECTB

a) cynb(aToM Kaus ¥ TUAPOKCUIIOM Oapus;

0) kapOOHATOM HATPHS U XJIOPUIOM KaJIbIUS;

B) HuTpatom meau(Il) u cynsdarom xenesa (II)
CoctaBbTe YpaBHEHUSI BO3MOXKHBIX pEaKUUA B MOJICKYJISIPHOW, HOHHOH W
COKpalIEHHON MOHHBIX opmMax.
24. HanumuTe ypaBHEHUE PEAKLIUN CIEAYIOMINX MPEBPALICHUM:
Cu—>Cu(NO3),—Cu(OH)>— CuO —-Cu—CuCl,
25. HanummnTe ypaBHEHUE PEAKIUU CIEAYIOIINX MPEBPALICHHIM:
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HNOg—)N&NOg—)NElNOz—)HNOz
N
HNO;
26.CoctaBbTe (OpMYNIBI W CPaBHUTb XapaKTep OKCUAOB U THAPOKCUAOB
CIEAYIOIINX CIAEAYIONIUX XUMUYECKUX eMeHToB: Be, Mg, Co.
27. IlpeanonoxuTe, 4To MOJYYUTCS MPU B3aUMOJEHCTBUHM ATHUX BEIIECTB MEKITY

CO0O0Ii.

Ba(N03)2 AgNOg H3P04 HQSO4

Ba(N03)2

AgNO;3

H;3PO4

H>504

28. Bpruucnute 00bEM Bosopoaa (H.y.), KOTOPBI 00pazyercs MpH pacTBOPEHUH

ATIOMUHUS Maccoil 8,12 © B BOIHOM pacTBOpPE IIEJIOUH.

29. HazoBure KUCJIopoJocoaepxkaie rpynmnbl. [IpuBenurte MIPUMEPHI
COEMHEHUM, COAEPKAIINX 3TU TPYIIIIHIL.

30. CocTaBbTe CTPYKTYpHBIE (POPMYIIBIL:

a) Oyranos — 2

6) 1,4 nubpomOyTeH

B) 1- xmopOyTeH — 2

r) 2,3 nubpoMOyTaH.

31. CocraBbTe ypaBHeHUs peakuuil mexay Mg, Al, Mn, Fe u xiaopoBogopoaHoi
KHUCJIOTOM.

32. Kakoif 3 METaioB HE pearupyet ¢ pacTBopom cynbdara meau (11)

a) K 0) Fe B) Ag r) Zn

OTBeT nosiCHUTE.

33. JlonucaTe peakiyio B3aUMOJCUCTBUA METAJIIOB C MPOCTHIMH BEIIECTBAMMU
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a) Na+Cl,—

6) Na+O,—

B) Na+H,—

34. Texuuueckudt nuHk Maccoi 0,33r oOpabotanu pa3daBIEHHBIM PACTBOPOM
CEpHOM KHUCHOTHL. BpraenuBmmics BOAOPOA 3aHUMAOT mpu H.y. 112mi.
PaccuuTaiiTe MaccoByIO J10JII0 [IMHKA B TEXHUYECKOM METAJLJIE.

35. Omnpenenure 00bEM XJIOPOBOJIOPOAA NPHU H.Y., KOTOPBIM MOKHO MOJYYUTb
JIeWCTBHEM KOHIICHTPUPOBAHHON CEpHOMN KUCIOTHI Ha XJIOPU HaTpus maccou 11,7
T.

36. Kakue u3 BemiecTB B3SATHIX MOMAPHO, MOXKHO HCIOJIb30BaTh JJISI TOJIYYEHUS
xsopoBogopoaa? CoctaBbTe ypaBHEeHUS! BO3MOKHbIX peakiuii.a) KCl, 6) CaCl,, B)
K>SOy4, r) KOH, 1) H2SOs.

37. Knmaccudunupyiite cnenyronue okcuabl: CO2, K>O, N»Os, Cr,03, FeO, BaO,
MnO; MnO7, P,Os, Ag,0, ZnO. (ocHOBHBIE, KUCIIOTHBIE, aM(POTEPHBIC).

38. HazoBute cienyroiye OKCUABI U YKOKHUTE K KAKOMY TUITY OTHOCHUTCS KaK[IbIi
okcun: Li,O, SnO, MgO, Cl,03, CrOs, SiO,, PbO, CuO, NO.

39. HanummuTe MOJEKYJISIpHBIE YPAaBHEHUSI MEXTY:

a) okcuaoM Hatpus M okcuaoMm (ocdopa (V), 6) okcumom menu (II) u oxcumom
docdopa (V).

40. 3aKoHYMTE YpAaBHCHUS PEAKIIUN:

BaO + H,0 =

Li,O + H,O =

CO, + HO =

CuO + H,SO4-

41.Kakue oKcuAbpl MONy4yalrTcs mOpu pasznoxkeHun Ttuapokcunos:  Cu(OH),,
Fe(OH)s, H,S103, AI(OH)3, H,SO4. HanumnTe ypaBHeHUS peakiiuii.

42. C xakuMu BemiecTBaMH Oyner pearupoBath okcuj Oapus: H,O, HNO;, CaO,
CuO, Ca(OH),, H3POy4, SO,. CocTaBbTe YpaBHEHHUS PEAKIIHIA.

43. Hanumurte ypaBHEHUs PEaKLHM, C MOMOIIBI KOTOPHIX MOYXXHO OCYIIECTBUTH
CJIeAYIOIINE MPEeBPaIICHUS:
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P—P>05— ? — Ca3(POy)>.

44. 3akOHUNTE YPaBHEHMS PEAKLINM:

a) Caz(PO4)2 + HoSO4 —

6) H,SO4 + NaOH —

B) CH;COOH + Mg(OH), —

45. Kakue U3 mnepeqyuciieHHbIX BEHIeCTB, (POPMYJIbl KOTOPBIX NMPUBEIECHBI HUXKE,
pearupyot ¢ comsHoi kuciaoroit: CuO; Cu; Cu(OH),; Ag; AI(OH)s;, HNOs; Fe;
KCl. Hanumure ypaBHEHHS] BO3MOKHBIX PEAKIUH.

46. Haitnute MaccoByIO AOJIIO TUAPOKCUIA HATPUS B PACTBOPE, MOJYYEHHOM MPH
B3anmMojieiicTeuu 69r Hatpus u 130Mi BOJBL.

47. llpu B3aUMOJIEWCTBUM KAaKHUX JIBYX BEIIECTB MPOUCXOAUT peaKUus
HelTpanu3auun? Hanummre ypaBHEHHS pEaKiUil.

a) NaCl + AgNO3; —

6) NaOH + HNO3; —

B) Fe(OH)3 + Na,SO4 —

r) BaCl, + H,SO4 —

48. Ckonpko rpamMmoB rugpokcuna keneza(lll) HyXHO pasziokuTh, YTOOBI
nonyuuts 0,95 okcuaa xenesa (I111)?

49. HanuiuTte ypaBHEHUS PEAKIMi, C MOMOIIbIO KOTOPBIX MOYKHO OCYLIECTBUTH
caenytomue npeBpaiieHusi: Al —Al(SO4); — AI(OH); — AI(NO3)s.

50. HanumwuTe ypaBHEHHUS! peakiuid, C TOMOIIbI0 KOTOPHIX MOKHO OCYIIECTBUTH
CJIEIYIOLIME PEBPAILCHUS:

0) C —» CHs — C,H, — CsHs — CeHs - NO»

B) C — CaC,; — CyHy — COy — CsH 1206 — C2H50H

Kpurepuu oueHuBaHus:
— MOJIHOTA U MPABUJIIBHOCTh OTBETA;

— CTCIICHb OCO3HAHHOCTH, IOHNMAaHHA U3YYCHHOI'O

IToka3aTenn u mKaJjga oncHUBaHUA:
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[IIxana
OLICHUBAHUA

ITokazarenu

— 00yJaronuiics OTHO U3JIaraeT MaTepual, JacT MPaBUIbHOE ONPEICTICHIE
OCHOBHBIX TTOHSTHI;

— 00Hapy>XMBaeT MOHUMAHUE MaTepHraia, MOXKeT 000CHOBATh CBOU
CYXJICHHUS, TPUMEHUTH 3HAHUS HA TIPAKTHKE, PUBECTH HEOOXOIUMBIC IPAMEPHI HE
TOJIBKO U3 y4eOHHKA, HO M CAMOCTOSITEIIbHO COCTABIICHHBIC;

— M3JIaraeT Marepuai MociaeA0BaTEIbHO U MPABUIIBLHO C TOUKHU 3PEHUS HOPM
JIMTEPATYPHOTO SI3bIKA

— oOyuaroluiicsi 1aeT OTBET, yIOBJIETBOPSIOLINI TEM ke TPEOOBAHUSAM, UTO U
JUTSI OTMETKH «5», HO JIoMycKaeT 1-2 ommoKu, KOTOPhIE caM ke
WCIpaBIISET, U 1-2 HeJ0YeTa B OCIIEJOBATEILHOCTH U SI3bIKOBOM
0(hOPMIIEHUN U3JIaTaeMOTO

- oOydJaronuiicss 0OHapyKMBAET 3HAHUE W TIOHUMAHUE OCHOBHBIX MOJIOKEHUN
TTAHHOM TEMBI, HO:

— M3JIaraeT MaTepuaj HeIOTHO U JIOIYCKAeT HETOYHOCTH B OIIPEICIICHUH
MMOHATHH WU POPMYITHPOBKE ITPABHIT,

- HE yMEET JIOCTATOYHO TJIYOOKO M JI0Ka3aTeIbHO 000CHOBATh CBOU
CYXJICHHS W IPUBECTH CBOU TIPUMEPHI;

- M3JIaraeT MaTepruaj HeIoCIeI0OBaTeIbHO U JIOMTYCKAeT ONIMOKH B SI3BIKOBOM
0(hOPMIICHHH U3JIaraeMoTro

- oOyJaronuiicss 0OHapy>KMBaeT HE3HAHKE OOJBIIICH YaCTH
COOTBETCTBYIOIIETO BOIPOCA, AOMYCKACT OMIMOKU B POPMYTHUPOBKE ONPEICIICHUI
Y TIPaBWII, UCKQKAIOIINE UX CMBICI, OECIIOPSI0YHO U HEYBEPEHHO M3JIaraeT
MaTepua
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