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1. IACHHOPT PABOYEH IPOTPAMMBI YUEBHOM JUCIHUIIJIAHBI
XUMuUs
1.1. ObsacTh NPUMEHEHUS MPOTPAMMBI

PabGouast mporpamma ydeOHON JUCHUIUIMHBI SIBJISETCS 4YacThio padoueit
pOrpamMMbl OJITOTOBKH CIELUATIMCTOB CPEAHETo 3BeHa 1o crnenranbHoctu CIIO:
34.02.01 «CectpunHckoe aeno» Ha 0a3e OCHOBHOIO oOOIIero oOpa3oBaHHUs IO
nporpamme 0azoBoii noaroroBku CI1O. OcHoBy pabouyeil mporpaMMbl COCTaBISET
colepKaHue, COTJIAaCOBAaHHOE C TpeOoBaHWSAMHU (emeparbHOTO KOMITOHEHTA
rOCyJapCTBEHHOTO CTaHAapTa CpemHero (MOJTHOTO) 001ero 0opa3oBaHusl.

1.2.MecTO AUCHUILIMHBI B CTPYKTYPe OCHOBHOM Npo(deccnoHaIbLHOi
o0pa3oBaTe/ibHON MPOrpaMMbi:

VYyeOHast AMCUMITIINHA SIBISETCSA YacThIO 00I11€00pa30BaTENbHOTO KA
€CTECTBEHHO-HAYYHOI 0 IPO(UIIs, XUMUS U3y4aeTCsl Kak 0a30BbIi yueOHBIN
npeaMer.

1.3. lesn 1 3a1a4u AUCHUIIMHBI - TPE0OBAHUS K Pe3y/JIbTATaM OCBOEHUSA
AUCIHHUIJINHBI:
Pabouast mporpaMMa OpHeHTHpPOBaHA HA JOCTUXKEHHUE CISAYIOIINX 1IEJICH:

o (opmupoBanue y oOydarOmMXCd YMEHHUS OLICHHBAaTh 3HAYMMOCTH
XUMHUYECKOTO 3HAHUS
JUISL KOKJIOTO YETIOBEKa;

o (opmupoBaHue y 0OYyYarOMUXCS IEIOCTHOTO MPEACTABICHHUS O MHUPE U
pOJIM XMMHH B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MHpa; YMEHHS OOBICHATH OOBCKTBI M  IPOIECCHI  OKPYIKAroIICHh
JNEUCTBUTEIBHOCTU: NPUPOAHOM, COLMAIBHOW, KYJIBTYPHOW, TEXHHUYECKON
Cpelbl, - UCTONb3Ys AJIA 3TOTO XUMUYECKUE 3HAHUS,

o pa3BUTHE Yy 00ydarouuxcsi YMeHU pa3nnyaTh GakThl U OLICHKU, CPABHUBATH
OIICHOYHBIE BBIBOJIbI, BUJETh HMX CBA3b C KPUTEPUSIMU OILICHOK U CBA3b
KPUTEpPUEB C ONpENEJICHHON CHUCTEMOM IeHHOCTel, (opmyaupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIHIO;

o TmnpuobOpereHrne OOyYaroUMMHUCA ONBbITa PA3HOOOpPA3HOU JEATETHLHOCTH,
MO3HAHUS U CAMOIIO3HAHUS; KIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATIbHOE
3HAQYEHUE JJIsl PA3IUYHBIX BHJOB JIESITEIbHOCTH (HABBIKOB PEILICHHS
poOJieM, MPUHATHUS PEIISHNUM, IIONCKA, aHalln3a 1 00paboTku nHpopManmmu,
KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHUN, COTPYIHUYECTBA,
O0e3omacHoro oOpalieHuss C BEUIECTBAMU B TOBCEAHEBHOW JKU3HU).
OcBoenue comepkaHusi yueOHOM TUCIIUILINHBI

«XuMust», 00eCIeYnBaACTIOCTUKEHUE CTYJICHTaMU CIEAYIOIIUX PE3yJIbTaTOB:
* TUYHOCTHBIX:

YYBCTBO FOPJIOCTH M YBAXKEHHUS K UICTOPUU U JTOCTUKEHUSIM OTECUECTBEHHOM
XUMHUYECKON HAYKH; XMMHUYECKH TPaMOTHOE MOBEJEHUE B MTPOPECCHOHATIbHON
NEeSATEIbHOCTH U B OBITY TPU OOpaIlleHUH C XUMUYECKUMHU BEIIECTBAMM,
MPOLIECCAMY;



e YMEHHE UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XUMHUYECKOW HAyKU U
XUMHUYECKUX TEXHOJIOTHI JJIsl TOBBIIIEHUS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO Pa3BUTHSI B BbI-OpaHHOM MpodecCuoHanbHOU
NEATENIbHOCTH;

o MeETalnmpeaMETHDBIX:

* HCNOJb30BAHHME PA3JIMYHBIX BUJOB I03HABATEIbHOM JEATEIBHOCTH H
OCHOBHBIX
MHTEJJICKTYyalbHBIX OmNepaluii (MOCTaHOBKU 3adaud, (HOpMyIHpOBAaHUS THUIOTE3,
aHajgu3a W CHHTE3a, CpPaBHCHHS, OOOOIIECHMS, CHUCTEMATH3allMH, BBISBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBA3EH, MOMCKA aHAJIOTOB, (POPMYJIUPOBAHHS BBIBOJOB)
JUISl PELIEHHs MOCTABJIEHHOM 3a/1auyd, IPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUS
JUI. U3YyYEHUs pa3IMYHbIX CTOPOH XUMHYECKMX OOBEKTOB M IIPOLECCOB, C
KOTOPBIMU BO3HUKAET HEOOXOUMOCTbh CTAJIKUBATHCS B MPOPECCUOHANIBHOMN cdepe;
UCIIOJIb30BAHUE  PA3NIMYHBIX  HCTOYHMKOB  JUIA  IIOJYYEHUS  XHMHUYECKOU
uH(pOpMaIlMM, YMEHUE OLIEHUTh €€ JOCTOBEPHOCTh JI JOCTUXKEHUS XOPOLIMX
pe3yJabTaTOB B IPOQECCUOHANBHOM cdepe;
* IpeAMEeTHBIX:
c(OpMUPOBAHHOCTh NPEJACTABICHUH O MECT€ XMMHUU B COBPEMEHHON Hay4dHOU
KapTHHE MHpa; TMOHUMAaHHE pOJM XUMUU B (POPMUPOBAHUU KpPyrozopa u
(GYHKIIMOHATBLHOU IPaMOTHOCTH Y€JIOBEKa JIJISl pELIeHHs] MPAaKTUIECKUX 3a/1ay;
BJIJICHUE OCHOBOIOJIAraIOIMMU XUMUYECKUMHU MTOHATUAMHU, TEOPUSIMH, 3aKOHAMU
U 3aKOHOMEPHOCTSIMH, YBEPEHHOE I0Jb30BAHUE XWMHUUYECKOW TEPMHUHOJIOTHEN U
CUMBOJIMKOM;
BJIaJICHUE OCHOBHBIMU METOAMH HAYYHOI'O MO3HAHUS, UCIIOJIb3YyEMBIMU B XUMUU:
HaOJII0JIEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM; YMEHHE 00padaThIBATh,
OOBACHATH Pe3yibTAThl MPOBEACHHBIX OMNBITOB M J€JNaTh BBIBOJbI; TOTOBHOCTb U
CIIOCOOHOCTB MPUMEHATh METO/IbI TO3HAHUS NPU PEIIEHUH NTPAKTUYECKUX 3a/1a4;
BJIa/ICHNE IPABUJIAMU TEXHUKH O€30MACHOCTH MPHU UCTOIb30BAaHUN XUMUYECKUX
BELIECTB;
c(OpMUPOBAHHOCTh COOCTBEHHOMN MO3UIIMH 10 OTHOILIEHUIO K XUMUYECKON UH-
(dopMaruu, noxy4aeMon U3 pasHbIX HCTOYHHUKOB.
B pesynbpraTte uzyueHus yueOHONW NUCUUIUIMHBI « XUMUS» CTYIEHT JOJIKEH: 3HATh
MOHUMATh!

o Ba)XHEWIINE XUMHYECKUE MOHATHS: BEIIECTBO, XUMUYECKHI IIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE AaTOMHAas M MOJIEKYJIIpHas Macchl, HOH,
QJUIOTPONUS, H30TOIbI, XUMHUYECKas CBf3b, AJIEKTPOOTPHULATEIBHOCTD,
BaJICHTHOCTb, CTENEHb OKHUCJIEHWS, MOJb, MOJSpHas Mmacca, MOJISIPHBIA
00BeM, BEIIECTBAa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS!, paCTBOPHI,
IEKTPOJIUT W HEIJIEKTPOJIUT,  IJIEKTPOJUTHYECKAs  JUCCOLMaLus,
OKHUCJIUTENb U BOCCTAaHOBUTENb, OKHUCICHHE M BOCCTAHOBJICHHUE, TEIUIOBOM
3p(eKT peakuuu, CKOpOCTb XMMUYECKOM pEaKIUM, KaTaliu3, XUMHYECKOE
paBHOBECHE, YIIEPOAHBIA CKENET, (PyHKIMOHAJIbHAs Tpylma, HU30Mepus,
TOMOJIOTUS;



o OCHOBHBIE 3aKOHbl XHMHHU: COXPAaHEHHUS MacChl BEIECTB, MOCTOSHCTBA
COCTaBa, MePUOTUUECKUIN 3aKOH;

o OCHOBHBIE TEOPUM XUMHU: XHUMHUYECKOW CBSA3H, DJICKTPOIUTHUYECKOU
JMCCOILUAIINH, CTPOCHHS OPTaHUUECKUX COCTMHEHUM;

o BaKHEWIIIME BEIIECTBA U MAaTepUAJIbl: OCHOBHBIC METAJUIbl U CIUIABBI; CepHasl,
COJIsTHAsA, a30THAsg M YKCYCHas KHUCJIOTBI, IIEJI0YH, aMMHaK, MUHEpaIbHbIE
yaoOpeHusi, MeTaH, JTWJICH, alleTWIeH, OCH30JI, ATaHOJ, >XUPbI, MbLIA,
TJIIOKO3a, caxapo3a, Kpaxmals, KieTdyaTka, OeJKHd, WCKYCCTBEHHBbIC U
CUHTETHYECKHE BOJIOKHA, KAYUYKH, IJIACTMACCHI;

o Ha3bIBaTh MU3YYEHHBIE BEIIECTBA M0 «TPUBUAIBLHOW» WM MEXKIyHApOIHOU
HOMEHKJIATYPE;

o OIpPEIENsATh: BAJEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKHX 3JIEMEHTOB,
TUN XUMHUYECKON CBSI3M B COCAMHEHMSIX, 3apsiji MOHA, XapaKTep Cpeabl B
BOJIHBIX PAacTBOpax HEOPraHWYECKUX COCAUHEHUN, OKHUCIUTEIb W
BOCCTAHOBUTENb, NPUHAIICKHOCTh BEIIECTB K pa3-JIMYHBIM Kjaccam
OPTaHUYECKUX COCTUHEHUI;

0 XapaKTepHU30BaTh: BJIEMEHTHl MAJIbIX IEPUOJIOB MO HX IOJOXKECHUIO B
nepuoandeckor cucreme /.M. Mennaeneera, o01re XMMUYECKHE CBOMCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX  KJI4aCCOB  HEOPraHWYECKUX U
OPraHMYECKUX COCIMHEHUMN; CTPOCHUE U XUMHUYECKHE CBOMCTBA M3YUYEHHBIX
OPraHMUYECKUX COCAUHECHUI;

OOBSICHATH: 3aBHCHMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS,
MPUPOAY XUMHYECKOW CBSI3M (HOHHOM, KOBAJICHTHOM, METaJUIMYECKOil),
3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMU U TMOJOKEHUS XUMUYECKOTO
paBHOBECHS OT Pa3IMYHBIX (DAKTOPOB;

o BBIMOJHATh XUMHUYECKHUW SKCIEPUMEHT IO PACHO3HABAHUIO BAKHEUIIIMX
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB;

O TMPOBOAUTHL CAMOCTOSITEJBHBIM TMOMCK XMMHYECKOW uHopMamuu ¢
WCIIOJIB30BAaHUEM Pa3-JIUYHBIX HMCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX —HM3JaHUM,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTEepHETa);  HUCMOJB30BaTh
KOMIBIOTEPHBIC TEXHOJIOTUH JUIsl OOpabOTKM W Tepeadyd  XHUMHUYECKOU
uHpopMalMu W ee TMPEeJCTaBICHUS B pa3IMYHBIX (OpMax; HCIOIb30BATh
NpUOOpPETEeHHBIE 3HAHWS W YMEHHUS B TIPAKTUYECKON JEATETLHOCTH U
IMOBCEIHEBHOM KWU3HU IS

o OOBSICHEHUS XMMHYECKHUX SIBJICHUH, IPOUCXOIAIINX B MPUPOJEC, OBITY U HA
MIPOU3BOJCTRBE;

o OIpEIENEHUs] BO3MOXKHOCTH MPOTEKAHWS XUMUUYECKUX [MPEBpaIlCHU B
Pa3JIMYHBIX YCIOBUSIX U OLICHKU UX MOCJEICTBUM;

o DKOJIOTMYECKH IPaMOTHOTO TTOBEICHUS B OKPYXKAIOUIEH CPEIE;

o OIIEHKM BIIMSHUS XMMHUYECKOIO 3arps3HCHHUS OKPYXaloUed cpeabpl Ha
OPTraHu3M YEJIOBEKA U JIPYTUE KUBBIE OPTaHU3MBI;

o Oe3omacHOro oOpalleHHs] ¢ TOPIYMMH M TOKCHUYHBIMH BEIIECTBAMH,
J1a00paTOPHBIM 000PYI0BaHUEM;



o TPUTOTOBJICHUS PACTBOPOB 3a/JaHHOM KOHIIGHTpAllud B OBITY U Ha
IIPOU3BOJICTBE;

o KPHUTHYECKOW OLEHKH JOCTOBEPHOCTH XMMHUECKOU MHPOpMALIUH,
MOCTYNAIOLIEH U3 Pa3HbIX UCTOYHUKOB.

1.4.Kosi4ecTBO 4acOB HA OCBOE€HME NMPOrPaMMbl JUCIHUATIMHBI:

MaxkcumansHOU yueOHOM Harpy3ku cryneHTa 144 yaca, B TOM 4uce:
o 00s3aTeNnpHON ayAUTOPHON y4eOHOI Harpy3ku cryaeHTta 1444dacos.

2. CTPYKTYPA U COJJEPXXAHUE YYEBHOM JTUCLIUTIJIMHEI

2.1. O0bem y4eOHOH TUCHMILIUHBI B BU/Ie Y4eOHOM padoThI

Bup yueOHoI padoThI O6bem
4acoB

MakcumaiibHasi yueOHasi Harpy3Ka 144

OO0s3aTtenpHas ayAUTOpHAsT HArpy3Ka 144

B ToMm uucre:

JEKIUN 62

MPAKTUYECKUX 64

CamocTosiTesibHAsi padoTa 00y4aromerocst -

IIpome:xkyTOYHAS aTTECTAIUA - IK3AMEH 18




2.2. TeMaTHYEeCKUNILJIAHIIO « XHUMHUN»

HaumeHoBaHMepasaejoB U TeM

Coaep:kanue y4e0HOro MaTepuaJjia, JJadopaTopHble U
NpaKTH4YecKue padoThbl, CAaMOCTOSITeIbHAA padoTa
CTYJE€HTOB

Oo0bem
4acoB

YpoBeHb
YCBOEHMS

2

1 cemecTp

OO0masi ¥ HEOPraHMYeCKass XUMHS

1.1 OCHOBHBEIE MTOHATHS XUMUH.
Crtpoenue atoma.

Copeprkanue yueOHOTO MaTepuaa

1.1.1 OcHoBHbIe OHATUS XUMUU. CTPOEHUE aTOMA.
OcHoBHBIE MOHATUS XuMUU. BemectBo. Atom. Moekyina.
XUMHUYECKUI 3ieMeHT. AsuioTpornus. ATOM - CJOXKHas
yactura. CoctaB aTOMHOTO siipa - HYKJIOHBI: MPOTOHBI U
HEHUTPOHBI. M30TOMBI M HYKIUIBL. DJIEKTPOHHAS 000JIOYKa
atomoB. Ilonstne 00 DJEKTpOHHOW  OpOWUTATM |
AJIEKTPOHHOM  oOnake. KBaHTOBBIE dUwWcla: TIABHOE,
opbutanpbHOoe (TMOOOYHOE), MArHUTHOE © CIIMHOBOE.
Pacnpenenenue 31€KTPOHOB MO SHEPTETUYECKUM YPOBHSIM,
MOJYPOBHSIM U OPOWTANIIM B COOTBETCTBUU C MPUHIIUIIOM
HauMEHbIIEH >3Hepruu, npuHiunoM llaynu u npasBuiom
['yuna. BaneHTHble BO3MOXKHOCTHM aTOMOB XHUMHYECKHX
AJIIEMEHTOB. DIJIEKTPOHHAsA KJIacCUPUKALUS XUMHUYECKUX
9JIEMEHTOB: S-, P-, d-, f-2JIIeMeHTHI.

IIpakTuyeckass padora Nel. PacueTr koimuecTsa p, 1, € B
aTOMaxX XMMHUYECKUX JIEMEHTOB

1.2. Ilepuoguueckuii  3aKOH U
Il.cuctemMa XMMHUYECKUX DJIEMEHTOB

1.2.1 Ilepunonnueckuii 3akon u [ICXD JI.1. Menaeneena
3akoH u lle- Ilepronnyeckuil 3aKOH M CTPOEHUE aTOMA.




J.1. Menneneena

N3oronsl. CoBpeMEHHOE MOHATHE XMMHUYECKOTO 3JIEMEHTA.
3akoHoMmepHocTh ['. puoamueckasMosznu. CoBpemeHHas
dbopmynupoBka Ilepuoguueckoro 3akona. Ilepuogmueckoe
U3MEHEHUE CBOWCTB JJIEMEHTOB: paJUyCcHCTeMa XH- ca
aToMa; DSHEPrud HMOHM3ALUU; AJIEKTPOOTPUILIATEILHOCTH.
3nauenue [lepuoanueckoro 3akoHa.

MHUYECKHUX
JlemoHCTpanum. Paznugnnie BapUaHThI TaOIULIBI
[Iepuoguueckoil CHUCTEMBI XUMHYECKHX diiemeHTOoB J[.H.
Menaeneena.

2JIEMEHTOB

C/3 Nel. Ctpoenne atoma. Ilepuoanueckuii 3akon u [ICXD
JI.. Menpeneena.

IpakTnueckass padora Ne2. Pabora mo Ilepuoanueckoit
cucreme JI.M. Menneneea CamoctosiTenbHas padoTa
CTYJICHTOB:

Pabora ¢ yuebHoit ureparypoit u lHTepHET - pecypcamu.

1.3. CtpoeHueBeniecTBa

1.3.1 Ctpoenue BerecTBa

Buaber xuMn4uecKkou CBSI3H.

ITordaTHe 0 XMMHUYECKOHN CBA3U. THIBI XUMHUYECKUX CBSI3CH:
KOBAJICHTHAs, HOHHAS, METAJIJINYECKasi U BOJOPOHASL.
KoBanenTtHas xumuueckas cBs3b. JIBa  MexaHu3Ma
o0pa3oBaHMsl ATOM CBSI3U: OOMEHHBIH U  JIOHOPHO-
AKUENTOPHBIN.

OCHOBHBIE MapaMeTpbl CBA3U: JJIMHA, MPOYHOCTh, YTOJ
CBSI3M WJIM BaJ€HTHbIM yros. (OCHOBHbIE CBOWCTBa:
HACBHIIIEHHOCTh, TOJIIPU3YEMOCTh U MPOYHOCTh. Criocod




NEPEKPHIBAHUS AJIEKTPOHHBIX OpOUTanel u KiaccupuKkaims
KOBAJIEHTHBIX CBSI3€M MO 3TOMY MNPHU3HAKY: O- U I-CBS3H.
KpaTHOCTh KOBaJE€HTHBIX CBS3€H M KiacCcU(UKAIUSA UX IO
ATOMY TPHU3HAKY: OJWHAPHBIE, JBOWHBIEC, TPOUHBIE,
noiayTopHble.  Tumbel  KpucTaunueckux. Dusnyeckue
CBOMCTBA BEILIECTB C 3TUMU PEUIETKAMM.

NonHass xuMuyeckas CBsI3b, KaK KpaWHUW  CiIydau
KOBAQJICHTHOM NOJIIPHOU CBs3U. MOHHBIE KpUCTaIIIMYECKHE
pemrer-

KM Y CBOMCTBA BELIECTB C TAKUMU KPUCTAJJIAMU.
Mertannudyeckass XHMHYECKas CBsA3b, KaK OCOOBIM THII
XUMHYECKOM CBA3H, CYLIECTBYIOIINN B METaJUIaX U CIUIABAX.
CBolicTBa  METAUIMYECKOM  CBA3UM.  MeTajuiM4yecKue
KPUCTAUINYECKUE PELIETKU U CBOMCTBA BELIECTB C TAKUMHU
KpUCTAJJIAMH.

Bonmoponnass xumuyeckas cBsizb. Ee kinaccuduxanus:
MEKMOJIEKYJISIPHAsT U BHYTPHUMOJIEKYJIApHAs BOJAOPOAHBIC
CBSI3U.  MOJIEKYJIIpHBIE ~ KPUCTAUIMYECKHE  PELIETKH.
buosiornueckasi pojib BOAZOPOAHBIX CBS3EH B OpraHU3allUH
OMOMOJIMMEPOB.

C/3 Ne. 2 Ctpoenue BeniecTBa. Bujabl XUMHUECKOU CBSI3U.
IIpakTnueckas padora Ne 3. Tumnbl xuMuueckoi cBsazu. Mx
MEXaHU3MbI, CIOCOO0  TEepEeKphIBaHUS, KpPATHOCTh U
KBTI (PUKALIHSL.

CamocrositenpHas paborta cryaeHToB: Pabora ¢ yueOHOM
aureparypou u MHTEpHET - pecypcamu.

CocraBnenue tabmumpl «Knaccupukanuss AUCHEPCHBIX
CHUCTEM»;  CpPAaBHUTEJIBHOM  XapaKTEPUCTUKH  THUIIOB
XMMHUUYECKON CBsI3U. PelieHne 3aga4 Ha HaXOXKICHHE




O0OBEMHOM M MAacCOBOM JIOJJM KOMIIOHEHTOB CMECH,
MAacCCOBOM JI0JIM MIPUMECEN

1.4. IucnepcHbIeCUCTEMBI

1.4.1. JluciepCHbIE CUCTEMBI

[TonatTne o0 gucHepcHBIX cucTeMaxX. Kiaccubukauys
JUCIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT arperatHoro
COCTOSIHHSI TUCTIEPCHOHHOU Cpefbl U AUCTepcHOU (aswl, a
TaKKe MO0 pa3Mepy MX dacTuil. ['pyboaucnepcHble CUCTEMBI:
AMYJBCHUM M CYCNEH3UU. TOHKOAMCHEPCHBIE CHUCTEMBI:
KOJUIOMJHBIE (30JIM U Telav) U UCTUHHBIE (MOJEKYJISIPHBIE,
MOJIEKYJISIPHO-MOHHBIE U KOHHBIE). Oddexr Tunmans.
Koarynsuus B komonHbIX pactBopax. CHHEPE3UC B TEIIAX.
3HaYeHUE JHCHEPCHBIX CUCTEM B JKMBOM M HEKHUBOU
NPUPOJIE U NPAKTHUUYECKON JKM3HU YEJIOBEKA. DMYJIbCHU U
CyCIIEH3UU B CTPOMUTEIBCTBE, NMHUIIEBOM M MEAMIMHCKOU
IIPOMBIIICHHOCTH, KOCMETHKE. buonornueckue,
MEJIMLIMHCKHUE U TEX-0JOTHUYECKUE 30J1€i. 3HaUYCHHE T'eleil B
opraHm3anuu kuBoid marepuu. CuHepe3uc Kak (aktop,
ONPEIEISAOIMNA CPOK TOJHOCTH NPOAYKLIHMU HAa OCHOBE
reneil. CBepThIBaHKE KPOBHU KaK OMOJIOTUYECKUI CHHEPE3NC,
€ro 3Ha4eHUe.

IIpakTnueckas padora Ne 4 [lonmydyeHue ->MyJabCUH
PACTUTENILHOTO Macja v 30115 KpaxMalia

1.5. XuMuueckuepeakiuu

1.5.1. Xumuueckue peakiuu

Tunbl W 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHUX
peakuui

Knaccudukanys XMMUYECKHX PEaKIUi B OPraHUYECKOU U




HEOPraHU4EeCKOW XUMUU. [IoHATHE O XMMUYECKON pEeaKLUu.
Peakuuu, unynie 0e3 W3MEHEHHUsT KaueCTBEHHOIO COCTaBa
BEILIECTB: AJUIOTpONM3alMs M u3oMepusauus. Peakuuw,
UAyIIME C U3MEHEHHWEM COCTaBa BEIIECTB: MO YHCIY H
XapakTepy pearupyromux W o0pa3ylolUXCsi BeleCTB
(pa3nokeHus, COCIWHEHMS, 3aMelleHusi, oOMeHa); To
W3MEHEHHUIO  CTEMEHEH  OKHCIEHUS  3JIEMEHTOB, MO
TeraoBoMy 3P dekTy (3K30- U IHAOTEPMUYECKUE); O (a3e
(roMO- W TeTEepOTEHHEBIE); 10 HANpPABJICHUIO (0OpaTUMBIE U
HEeoOpaTUMbIE); 1O  HWCIOJB30BAHHWIO  KaTaln3aTopa
(KaTaUTUYECKUE M HEKATATUTUYECKHUE); IO MEXAHU3MY
(panuKabHbBIE, MOJIEKYJISIPHBIE U KOHHBIE).

1.5.2.CkopocTh ~ XMMHUYECKUX  pPEAKIMH. DaKkTOopHI,
BIIMAIOLIME HAa CKOPOCTh XMUMHYECKOW peakuuu. [Ipupona
pearupyromux BemiecTB. Temmeparypa (3akoH Bant-
I'odda). Konnentparus. KaranuzaTopsl U KaTajiu3: TOMO- U
reTeporeHHbl, Ux MexaHu3mbl. DepmeHThl. OOPaTUMOCTh
XMMHUYECKUX peakuui. XuMudyeckoe pasHoBecue. IloHsTue
0 XMMHYECKOM pPaBHOCHUM PaBHOBECHbIE KOHUEHTPALIUH.
JINHAMUYHOCTh XMMHUYECKOr0 paBHOBecusA. DakTophl,
BIIMAIONIME HA CMEIICHHE PAaBHOBECUS: KOHIEHTpaIus,
nasiienue, t (mpunnun Jlelllarense).

JemoncTpaunu. B3ammoneicTBue UHMHKA € pPacTBOpaMu
COJSIHOM W CEPHOM KHCIOT NPU PA3HBIX TEMIIEPATYypax,
Pa3HBIX KOHUEHTPALHUSIX COJITHOM KHCJOTHI; Ppa3ioKEeHHE
MEepOKCHUAa KUCIOPOia ¢ MOMOIIbI0 okcuaa Mmaprania(lVv).
IIpakTuyeckass padora NeS Tunbl m 3aKOHOMEPHOCTHU
MPOTEKAHHUST XUMHUYECKUX peakuuid. CKOpOCTh XMMUYECKHUX
peakuuii




1.6. PacTtBOpBI

1.6.1 PacTBOpHBI

Bopa. PacTBophl. DneKTpoIMTHYECKAS TUCCOLAALIMS.
[TonstTue o pactBopax. DPU3MKO-XUMHUYECKas MpPUPOJA
pacTBOpPEHHUS U PACTBOPOB. B3anmoaelcTBrUe pacTBOPUTEIIS
M PACTBOPEHHOrO BeEHIECTBA. PacTBOPUMOCTH BEIIECTB.
Cnoco0bl BeIpaXKEHHUSI KOHIICHTPAIIMA PACTBOPOB: MacCoBas
JIOJIs1 pACTBOPEHHOIO BEIeCTBa (MPOLIEHTHAS ), MOJISIpHASI.
Teopust 3IEKTPOIUTUYECKON AuccorManuu. MexaHu3m
JIUCCOLMAIINY BEIIECTB C PA3JIMYHBIMU THIIAMU XUMHYECKUX
cBs13el. Bkian pyCCKuX y4eHBIX B Pa3BUTHUE IIPEACTABICHAN
00  DJIGKTPOJIUTHYECKOH  JTUCCOLUAIINH. OCHOBHBIE
MOJIOKEHUSI TEOPUM  BJIECKTPOJUTHYECKON JIHCCOIMALINU.
CreneHb 2JIEKTPOJUTUUECKON THUCCOLMAIIMN U (PaKTOPhI e
3aBUCUMOCTH. Junc-conuanms BOJIBI. Bonopoansii
nokasarenab. Cpena BOJHBIX PACTBOPOB  AICKTPOJIMTOB.
['uaponu3 kak OOMEHHBIN Mpoliece.

HeoGpaTuMblii THAPOIN3 OPraHUYECKUX U HEOPTraHUYECKHUX
COCIMHEHU U €r0 3HAYEHUE B MPAKTUYECKOUN AEATEIIbHOCTH
YeJIOBEKA.

OOpatumpiii  tuaponu3 cojieid. CTymeHdYaThlii THAPOIHS3.
[IpakTHueckoe  OpuUMeHeHue  ruapoiusa.  [uaponus
OpPraHMYEeCKHX BEIIECTB M €ro  OHOJIOTHMYECKOe M
MIPAKTUYECKOE 3HAUYCHHUE

JemoHcTpauumu. CpaBHeHue AIEKTPONPOBOAHOCTH
pPacTBOPOB DJIEKTPOJIUTOB. MHIUKATOPHI U U3MEHEHUE HX
OKpacku B cpenax. ['maponus kapOoHATOB, Cyiab(aToB H
CUJIMKATOB IeiaouHblx Me; HuTpatoB cBuHIa(l), 1muHKa,
XJI0pHUia aMMOHMUSL.




IIPNe3 Crioco0On1 BEIpakeHHS KOHIICHTPAIIUHA PaCTBOPOB
IIpakTuyeckass padora Ne 6. CKOpOCTb XMMHUYECKHUX
peakuui

1.7. Oxucaut
€JIbHO-BOCCTAHOBU-TEJIbHBIE PE-AKIUU.
DNEKTPOXU-MUYECKHETPOLIECCHI

1.7.1.0kuCIUTENHbHO-BOCCTAHOBUTEIIbHBIC peaxkiuu.
Crenenp okucjaeHus. BocCCTaHOBUTENM W  OKHUCIUTEIH.
OkucneHre U BOCCTaHOBJICHHE. BakHelIMe OKUCIUTENN U
BOCCTAHOBHUTENIN. BOCCTAaHOBUTEIBbHBIE CBOMCTBA METAILIOB
- MPOCTHIX BEIIIECTB. OkucnuTenbHbIe u
BOCCTAHOBHUTEJIbHBIC CBOWCTBA HEMETA/UIOB - MPOCTHIX
BElIeCTB.  BoccTaHOBUTENbHBIE  CBOMCTBA  BEIIECTB,
00pa30BaHHBIX DJIEMEHTAMHW B HU3IICH (OTpUIIATEIBHOMN)
cTeneHu okuciieHus. OKHCIUTENbHbIE CBOMCTBA BEIECTB,
00pa30BaHHBIX DJEMEHTAMHU B BBICHIEH (ITOJOXKHUTEIHHOMN)
CTeneHu OKucieHUus. OKHUCIUTEIbHbIE U BOCCTAHOBHUTENb-
HbIE CBOICTBa BEIIECTB, OOpa30BaHHBIX JJIEMEHTAMH B
MIPOMEKYTOUYHBIX CTENIEHAX OKUCIICHHUSI.

1.7.2.Knaccudukaiuss OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. Peakuuu MeXaTOMHOTO W MEXMOJEKYJISPHOTO

OKHCJIEHUSI-BOCCTAHOBJICHHUSL. Peakiun
BHYTPUMOJIEKYJISIPHOTO OKHCJIEHUSI-BOCCTAHOBJICHHUSL.
Peakuun CaMOOKHCJICHUSI-CAMOBOCCTAaHOBJICHUS

(IMCTIPOMOPIUOHUPOBAHHS ).

Mertoapl  COCTaBIEHHsT ~ YPaBHEHHHW  OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX  peakuuil. Merog  3JIEKTPOHHOIO
OanaHca.

DJIEKTPOJIN3  BOAHBIX  PAacTBOPOB C  PAaCTBOPHUMBIMHU
anektpoaamu. [IpakTniyeckoe NpUMEHEHHUE 3IIEKTPOJIN3A.
C/3 N.4 XuMH4YeCKUe peaKIuu.




IIpakTuyeckass padora Ne7. Peakuuu MeXaTOMHOIO U
MEXMOJIEKYJIIPHOTO OKHUCJICHHUS-BOCCTAHOBJIEHUS. Peakiuu
BHYTPHUMOJIEKYJISIPHOTO OKHUCJICHUS-BOCCTAHOBJICHHUSI.
Peakuuun CaMOOKHCJIEHHUSI-CAMOBOCCTAHOBIICHUS
(IMCTIPOTIOPIIMOHUPOBAHMUS ).

1.8. Knaccuduxarus
[IpocTeie BemecTna.

BCIICCTB.

1.6.1. Knaccudukarus mpocThIX BEIIECTB.

Metamibl.  Ilonoxkenne wmetrauioB B I[lepuoamyeckon
cucTeMe W OCOOCHHOCTH CTpPOCHHsI MX aTtoMoB. [IpocTteie
BEIlIECTBA

- METaJUlbl: CTPOCHHE KPUCTAUIOB M MeTaulnuecKas
XuMH4eckas cBsi3b. O0IMe Gu3nIecKue CBOMCTBa METAINIOB
U UX BOC-CTAaHOBUTEJbHBIC CBOWCTBA: B3aUMOJIEHCTBHE C
HeMeTauiaMu. OKCHUJIBI U THAPOKCHUIBI METAILJIOB.

Koppo3sus METaJIJIOB. XUMHUYeCcKast KOPpO3Hs.
OnekTpoxumuueckass — kopposus.  CrnocoObl  3alUTHI
METAJIJIOB OT KOPPO3HH.

Mertaiel B nipupoje. DIESKTPOJIU3 PaciylaBOB U pacTBOPOB
COEJIMHEHUI METAJIJIOB U €T0 MPaKTUYEeCKOe 3HAUCHHUE.
Hemeramnel. IlomokxeHne HEMETAIIOB B MEPUOIUYECKOUN
cCUcCTEME, 0COOEHHOCTH CTPOCHUS ux aTOMOB.
DIIeKTPOOTPUIIA-TEIBHOCTb. bnaropoaneie rasbl.
DIEeKTPOHHOE CTPOCHHE aTOMOB OJIarOPOJHBIX Ta30B H
0COOCHHOCTH MX XUMUYECKUX U (PU-3MUECKUX CBOWCTB.
HemoHcTpanuu. Mojenu  KpUCTaUIMYECKUX  PEIIeTOK
MeTaioB. Kosmekiuss MeTajuioB ¢ pa3sHbIMU  (Pu3-MH
CBOMCTBaMH.

C/3 N° 5 O0o06miaroiiiee 3aHATHE

IlpakTuueckass padora Ne8 CocrapieHue 0000mIarOMICH




TAaONMUIBI 10 HOMEHKIAType M XHMHUYECKHM CBOMCTBaM
OCHOB-HBIX KJIACCOB HEOPTAHMUYECKUX COCAMHECHU.
[lonroroBuTh  nmOKIam Ha  Temy: «Vcmonp3oBaHHe
MUHEPAITBHBIX KHUCJIOT Ha MPEINPHATHIX Pa3IHIHOTO
npoduIs».

1.9.0cHOBHBIE
HEOPraHUYECKUX COCTUHEHUIN

KJIaCChbl

1.7. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUM.

1.7.1. CBoiicTBa OKCHJIOB U OCHOBaHUH.

COCIMHEHUI

Bonoponnsie  coenuHeHuss ~ HemerauioB.  [lomyueHwue
aMMHaKa U XJIOPOBOAOPOJAa CHUHTE30M M KOCBEHHO.
@usnueckue cBoicTBa. OTHONIEHME K BOJE: KHUCIOTHO-
OCHOBHBIE CBOICTBA.

1.7.2. CpoiictBa kucioT U cojed. Heconeobpasyromme u
coyieoOpasyromue OKcuabl. KHCIOTBI OpraHuyeckue u
HEOPTaHUYECKHUE. Kucnotst B CBETE TEOPUHU
ANEKTPOIUTUYECKON JTCCOLUALINY. Knaccudukanus
OpraHUYECKUX U HEOpraHM4ecKux Kucaot. O0uiue cBoiicTBa
kuca0T. OCHOBaHUSI B CBETE TEOPUHU DIEKTPOIUTUUYECKOU
JUCCOLUALINY. AmdoTepHbIe OpraHUYEeCKue u
HEOPTaHWYECKUE COoequHeHUsA. AMQOTEpHbIE OCHOBAHUSI.
AMQOTEpHOCTh OKCHIOB U THAPOKCUIOB TMEPEXOIHBIX
METAJIJIOB: B3aUMO/JICUCTBUE C KUCIOTAMHU U I1I€JI0YaMHU.
Comu. Knaccudukanus v XMMHUYECKHE CBOICTBa COJEH.
Oco0eHHOCTH CBOMCTB COJICH, KHCIIOT.

1.7.3. I'eneTnueckas CBS3b MEXKITY KJIacCaMH
HEOPraHUYECKUX COECAUHEHMI. ENMHCTBO MUpa BEILIECTB.
HemoHcTpaunn. Konnekuuu KUCIOTHBIX, OCHOBHBIX H
aM(pOTEpPHBIX OKCHUJIOB, JIEMOHCTpallMsi MX CBOMCTB.




Ocyl1recTBiieHrEe TIEPEX0/I0B:

Ca -» CaO ->Ca(P0O4)2 ->Ca(OH)2;

P ->P20s ->H;PO4;

Cu ->CuO -> CuS04 -> Cu(OH)2 ->CuO -> Cu

1.10.Xumus
AJIEMEHTOB

CamocrosiTenpHas paboTa CTYACHTA: - S - P-2JIEMEHTHI
Bopopon.  JIBOMCTBEHHOE  MOJIOKEHHE  BOAOpPOJAa B
[Iepuomnueckoint cucreme. HW3oromer Bomopona. Ponb
BOJIOPOJA B )KUBOM U HEXKUBOU MPUPOJIE.

Bona. Ponb BOIbl Kak cpegooOpa3yroliero BelecTBa
KJIETKU. DKOJIOTUYECKHUE aCIIEKThI BOJIOIIOJIb30BAHUSI.
Onementsl [A-rpynmbl.  Ilenounsie  metamibsl.  OOmast
XapakTepUCTUKAa  IIETOYHBIX  MeTauioB.  [lomydenwue,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA IIEI0YHbBIX METAILIOB.
[IpuponHble COEINHEHUS HATPUS U KaJUsl, UX 3HAYCHHUE.
DJIEMEHTBI A-Tpynsl. O6mas XapaKTEepUCTUKA
HIEJI0YHO3EMENBHBIX METAUIOB M MarHus Ha OCHOBAHUM
MOJIOKEHHUSI B

[Iepunonnueckoit cucreme snemeHToB .M. Menneneesa u
cTpoeHust atoMoB. Kamnbiuii, ero nomydenne, Gu3ndecKue u
XMMHUUYECKHE CBOMCTBaA. BakHeillme coequHEHUS KalabIUs,
X 3Ha4YeHWE U npuMeHeHue. Kambnuii B HOpuUpoOIE, €ro
OMOJIOTUYECKAS POJIb..

1.10.2 Xumus 3J1€MEHTOB: P-3JIEMEHTHI.

AmoMuHHN. XapakTEPUCTUKA AIOMUHUS HAa OCHOBAaHHUU
nosokeHus B [lepruoguyeckoil CUCTEME DIIEMEHTOB

.M. MenneneeBa u crTpoeHus aroma. llomyyeHwue,
bu3nYecKre 1 XMMUYECKHE CBOMCTBA AJIIOMUHUSL.




[amorensl.  OOmIasi  XapakTepuCTUKAa  TajoreHOB  Ha
OCHOBaHMM UX TMO0JOkeHus1 B Ilepuogmueckoil cucreme
anementoB JI.MI. MenneneeBa W CTPOEHHUS aTOMOB.
Baxkneiime coeIuMHEHUs TaJIoreHOB, MX CBOMCTBA,
3HAYEHUE U NIPUMEHEHUE. bruonornueckas poJib rajJloreHoB.
Xanpkorensl. OOmIas XapakTEPUCTHKA XaJbKOT€HOB Ha
OCHOBaHMHM WX MNoJIokeHusi B llepuomnueckon cucreme
anemeHnTtoB J[.MI. MenneneeBa u CTPOEHHS ATOMOB.
XanbKOTeHBI - IPOCThIe BemiecTBa. Amotponus. CTpoeHue
MOJIEKYJT JUIOTPOTHBIX MOIU(UKAIMHA W WX CBOMCTBA.
XanpKOTeHBI B PUPOJIC, UX OMOTOTHYECKAs POJIb.
OnemeHTsl  VA-rpynmsi. OOmass ~ xapakTepHCTHUKa
AJIEMEHTOB 3TOW TPYIIBI HA OCHOBAaHWU MX IOJIOKECHHS B
ITepuonuueckon cucreme snemeHToB .M. MenneneeBa u
ctpoeHuss atomMoB. CTpoeHHE MOJEKyJbl a30Ta W
ajuIoTponHbeIX Moaudukanuii dochopa, ux ¢GusUYecKue u
XMMHUYECKHME  CBOMCTBAa.  BopopoagHele  coeauHEHUs
anemeHTOoB VA-rpynmbel. Oxcuabsl azota U ocdopa,
COOTBETCTBYIOIIME UM KUCIOTHI. COJIM 3TUX KUCTOT A30T U
dbocdop B mpupoe, ux Onosoruyeckast pob.

Onementsl  [VA-rpynmel.  OOmass  XapaKTepHUCTHKA
AJIEMEHTOB 3TOM TPYIIBI HA OCHOBAHUMU UX IOJIOKECHHS B
[Iepunonnueckoit cucreme snemeHToB .M. Menneneesa u
CTPOEHHS aTOMOB. YTJIEPOJ U €0 aJUIOTPOIIHSL.

1.10.2 d-snemeHTHI.

Ocobennoctu cTpoeHus aromoB -3yemeHToB (IB-VIIIB-
rpynn). Menb, IUHK, XpOM, KeJe30, MapraHel] - MpoCThie
BEIIECTBA, UX (PU3NUYECKHE U XUMUYECKHUE CBOWCTBA.
JeMoHcTpanuu. Kosnekimun IIPOCTBIX BEIECTB,




00pa30BaHHBIX JJIEMEHTAMHM PA3JIMYHBIX BJIEKTPOHHBIX
cemerictB. Komekuuy MUHEpaIOB M TOPHBIX IOPO/I.
[TonydyeHue asIOTPONHBIX MOAUPUKALIUM.

C/3 # 1 s-aieMEHTBI M P-3JE€MEHTBI, -3JIEMEHTHI M WX
COEIMHEHHSI.

1.11. XuMusd B )XU3HAOOIIECTBA

XUMHS ¥ TPOU3BOACTBO. XUMHYECKAs! MPOMBIIIJIEHHOCTh U
XUMHUUYECKUue TexHoynoruud. Ceipbe 11  XUMHUYECKOM
MIPOMBIIIJIEHHOCTH. Bo/ia B XUMUYECKON MPOMBIILIEHHOCTH.
OHeprus Uil XHMHYECKOro Mpou3BojcTBa. HayuHble

OPUHLUNBL  XUMUYECKOTO  MPOU3BOJCTBA. 3amura
OKpY>Kalollled cpeibl M OXpaHa TpyJda MNpU XUMHUYECKOM
MPOU3BOJICTBE.

1.12. Xumus u noBCEJHEBHAS XKM3Hb 4eJloBeKa. JloManiHss
anteka. CpencTBa JUYHON TMTUEHBl U KOCMETUKHA. XUMHUS U
nuia. MapkupoBKa yHnaKOBKa TMHUILIEBBIX U TUTHEHUYECKUX
MPOJYKTOB U YMEHHUE UX YUTATh.

Hemonctpanuu. OOpasibl CpeACTB OBITOBOM XUMUU H
JIEKapCTBEHHBIX MPENapaToB.

2.0prannyeckasi XuMus

2.1. OCHOBBI OPraHUYECKONXUMUMU.

2.1.1. Ilpenmer opraHnyeckod XuMuu. Teopus CTpoeHUs
opranuueckux coeauHeHnii A.M. bytinepoBa. OCHOBHBIE
noyioxkeHust  teopun  ctpoenus A.M.  bytieposa.
XHUMHUYECKOE CTPOEHUE U CBOMCTBA OPraHUYECKUX BEIIECTB.
Oco0EeHHOCTH CTPOEHHUS OpT. COEIMHEHUN

N3omepsr u romonoru. CTpoeHue aroma yriepoja.
DJIEKTpOHHOE O00Jlako W opOuTalb, - U Pp-OpOUTAIH.
DJEeKTpOHHBIE U 3JIEKTPOHHO-Tpaduyeckue GopMynbl aToMa




yriaepoja B OCHOBHOM U BO30YXJICHHOM COCTOSIHUSIX.
KoBaneHTHass XxuMuueckasi CBsi3b U €€ KiaccupuKaius 1o
croco0y mepekpbiBaHus opOutanged (0- W I-CBSI3M).
[TonsiTue rudpuaN3aLIuy.

2.1.2. Xumuyeckue peakiuid B OPraHUYECKON XHUMUHU.
Peakuuu npucoenunenus (An, As), snumuHupoBanus (E),
samemieHus (SR, SN, SE), nzomepuzanuu. PasHoBuaHOCTH
peakmuii  kaxgoro tmma. Ocobennoctu OBP B
OpPraHU4YeCKON XUMUH.

Homenkiatypa XuMUYE€CKUX COCTMHEHUN

HemoHnctpanuu. Komiekium opraHu4eckux BemecTB (B TOM
yuciae  JIGKApCTBEHHBIX  NpemapaToB,  KpacuTenew),
MaTepuanoB (MPUPOJHBIX U CHH-KUX Kay4yKOB, IJIACTMACC
U BOJIOKOH) W M3AeNUid U3 HUX (HUTH, OTIEIOYHbIE
MaTepHuabl).

Mopnemun monexyn CH4, C2H4, C2H2, C6H6, CHOH -
HIApOCTEPKHEBBIE U O0BEMHBIE. MoOJenu OTTaJIKUBaHUS
TUOPUIHBIX OpOUTANIE C TMOMOIIBIO BO3IYIIHBIX IIAPOB.
H3roroBieHne MOJIEIEN MOJIEKYIL.

IIpakTuyeckasi padbora Ne9

[Ipenmer opraHndeckol XuUMHHM. BbIBOJ XHMHUYECKUX

bopmyn

2.2. IlpenenbHbIEYTIEBOIOPOIbI

['omonornyeckuit psia ankaHoB. OCOOEHHOCTH CTPOCHHS
NpEAEIbHBIX YIJIEBOJAOPOAOB. AJIKaHbl KAaK MPEICTABUTENH
NpEAEIbHBIX  YIVIEBOAOPOAOB. XHWMHYECKHE  CBOMCTBA
ankaHoB. Peakuuu SR-Tumna: ranoreHupoBanue (padoThI
H.H. CemeHnoBa), HutpoBanue no Konosasony.

JlabopaTopHble crmocoObl TOJYYEHHUS aJKaHOB: CHHTE3




Bropua, rugponus kapOua anroMUHUS.

[[Iuknoankansl. ['OMOJIOTHYECKMUA PAJ U HOMEHKIATypa
[UKJIOAJKAHOB, UX 001mas Gopmyna XUMHUUECKUE CBOMCTBA
LHUKJIOAIKAaHOB. Peakunu nmpucoeauHEHus U paguKalIbHOTO
3aMELICHUS.

N3rorosineHne MOJEIEN MOJIEKYJI aJIKaHOB U
rajOreHAJIKaHOB.

IIpakTuyeckas padora Nel(

DNEKTPOHHOE U XMMUYECKHE CTPOCHHE MPEAEIbHBIX Y B

2.3. DTUJIEHOBBIE
JTUEHOBBICYTJICBOIOPO/IBI

2.3.1. DTUNEHOBbBIE U TUEHOBBIE YIIIEBOAOPOIbI
OTUJIEHOBBIE  YIJIE€BOAOPOABLI.  ['OMOJIOrMYECKUl  psl
aJKEHOB. OJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbl J3THUJICHA W aJKEHOB. XUMHYECKHE CBOMCTBA
ankeHoB. IIpaBuino MapkoBHMKOBA U €ro 3JEKTPOHHOE
000CHOBaHMUE. Peakiuu rajoreHupOBaHUS,
TUJAPOTAIONCHUPOBAHUS,  TUApaTallik,  TUAPUPOBAHMUSL.
[ToHsTHEe O peakuuax noauMepuszanvu. ['opeHue ajaKeHOB.
Peakunu OKuCIIEHHUST B MSTKMX W JKECTKHX YCJIOBHSX.
[Ipumenenue 51 CITOCOOBI MOJTyYCHUS AJICHOB.
Hcnonb30BaHWE BBICOKOM  PEAKIIMOHHOW CHOCOOHOCTH
aJICHOB B XMMHYECKOW MPOMBIILJICHHOCTH.

JluenoBele yrieBoaopoabl. I[loHsTHe W KiacCHUpUKAIIHAS
JAECHOBBIX YIJIEBOAOPOJIOB IO B3aUMHOMY PaCIOJIOKEHHIO
KpaTHBIX CBsi3ed B MoJiekysie. OCOOEHHOCTH 3JIEKTPOHHOTO
U TPOCTPAHCTBEHHOTO CTPOCHUS COMPSHKEHHBIX JHUEHOB.
HoMenknaTypa AMEHOBBIX YIriaeBOJ0poJ0B. OCOOCHHOCTH
XMMHUYECKUX  CBOMCTB  COMNPSDKEHHBIX  JHUEHOB,  Kak
CIEJCTBUE UX DIIEKTPOHHOrO CcTpoeHusa. Peakuuu 1,4-




npucoenuuenus. llomumepuzanust aueHoB.  CrnocoObl
MOJIyYeHHUs] JIMEHOBBIX YIyie-BojopoAoB: padotel C.B.
Jlebenena, NeruApupoOBaHUE ATKAHOB.

Kayyyku HaTypanbpHbIi M CHUHTETHYECKue. BynkaHuzarms
KaydyKa, pe3uHa U 500HHUT.

[IpakTueckas padora Ne 11

CBoiicTBa HEMPEIENbHBIX YTIEBOJ0POI0B

2.4. AueTuneHoBbIEyTIEBOAOPOIbI

2.4. ALIETUIICHOBBIE YTIEBOJOPOIbI

['omonornuecknii psip ankuHOB. ['OMOnOrMyeckuu psx u
oOmrast popmyna ankuHoB. HomeHkaTypa u usomepusi.
XWMUYECKHE  CBOMCTBA W  INPUMEHEHHE  AJKHUHOB.
OcoOeHHOCTH peakIui TMPUCOETUHEHUS] TI0 TPOWHOU
YTJIEPOAHOM CBS3U.

Peakuus Kyuepoga. [IpaBuno MapkoBHUKOBA
NPUMEHUTENBHO K aleTwieHaM. M3roroienue mopenei
MOJIEKYJ QJIKUHOB, UX U30MEPOB.

IIpakTudeckas padora Ne 12

CBoiicTBa allETHJIEHOBBIX YIJIEBOJOPOAOB.

2.5.ApoMaTHyYECKHE YIIIEBOIOPOIBI

2.5.1. ApomaTuueckue yrieBo10poIbl

['oMosornueckui psii apeHoB. beH3071 Kak MpeICcTaBUTENb
apeHoB. Pa3BuTure nmpeacTaBieHnii 0 CTpoeHnr OeH301a.
CoBpeMeHHBIE  TpeACTaBlI€HUs] 00  JJICKTPOHHOM U
MPOCTPAHCTBEHHOM  CTpoeHuH OeHzosa. (OOpa3oBaHue
apoMaTU4YeCKOW T-cUCTeMbl. ['oMonoru OeH3oma, WHX
HOMEHKJaTypa, obOmas (opmyna. XUMHYECKUE CBONCTBA
apeHoB. [IpyMeHeHue U oydYeHue apeHoB. ApoMaTr3alus
AJIKAaHOB U IIMKJIOAJIKAHOB.




Hemonctpanuu. IllapocTepkHeBble U OObEMHBIE MOJCIH
MOJIeKyJ1 O€H30J1a U €ro roMoJIoroB. Pasienenue cmecu
OCH30-BOJa C  TOMOUIBIO  JICIUTEILHOW  BOPOHKH.
PacTBopstomast cnocoOHOCTh OeH30J1a.

IIpakTnyeckas padora Ne 13

CBoiicTBa apoMaTUYECKUX YTIIIEBOI0POIOB.

2.6.
[IpupOIHBIENCTOUYHHUKNYTIIEBOIOPOIOB

2.6.1. IIpupoiHbIe HICTOYHUKH YTJIEBOJOPOIOB

Hedts. Haxoxnenue B mpupoae, cocTaB U (PU3NUECKHE
cBoiictBa He(dTU. TOIIMB-HO-IHEPTETUYECKOE 3HAYEHUE
HeTH.

[IpombiniuieHHass nepepaboTka HedTH. PekTuduxanus
HeTU, OCHOBHbIE (Qpakuuu ee  pasleleHus, Uux
ucIosib30BaHue. Bropuunas nepepabotka He(TEPOIyKTOB.
Pextudukanuss Maszyra nOpu YMEHbBIIEHHOM JIaBJICHUU.
Kpekunr HerenpoayKkToB.

Paznmuunbie Buabl KpekuHra. M3omepuszanus aakaHOB.
AJIKUIMPOBAHUE HENPEJETbHBIX YIJIEBOAOPOIOB.
[Tpupoueiii 1 omyTHEIN HeTsHOW ra3. KaMeHHbIN yroJb.
OCHOBHbIE HAMPABJICHUS UCTIOIb30BAHUSI KAMEHHOTO YTJIS.
Hemonctpaunu. Komneknua «IIpuponnbie  UCTOYHUKHU
yraeBo10poaoB». CpaBHEHHE MPOIIECCOB TOPEHUST HEPTH U
npupoaHoro raza. OOpa3oBaHue HePTSIHOW IUJICHKA Ha
NOBEPXHOCTU BoAbl. Karanmutuueckuili KpekuWHr mnapaduHa
(MM KEpoCHuHa).

IIpakTnyeckas padora Nel4

Haxoxxaenue B mpupoje, coctaB U (QU3MYECKHe CBOMCTBA




HeTH.

2.7. 'nIpOKCUTIbHBIECOEAUHECHUS

2.7.1. 'mapoKcUIbHBIE COCTUHEHUS

€AUHEHUS

Crpoenne u kiaccudukanusa cnuptoB. Kiaccudukanms
CIIUPTOB MO THUMNY YIJIEBOJOPOJHOIO paaHKana, YUCTY
TUJPOKCUJILHBIX TPYII U TUITY aTOMa yIJIepoja, CBI3aHHOTO
c TUIPOKCUIBHOU rPYNIOMN. DIEKTPOHHOE 151
MPOCTPAHCTBEHHOE CTPOCHUE TUAPOKCUIBHOM TPYMIIBI.
Brnusiaue crpoenmsi cniupToB Ha WX (PU3MYECKHUE CBOMCTBA.
["omosorudeckuii psijy NpeesibHbIX OJTHOATOMHBIX CITUPTOB.
M3oMepuss M HOMEHKJIATypa aJKaHOJIOB, UX oO0uas
dbopmyia.

XUMUYECKHUE CBOMCTBA AJIKAHOJIOB. Peakunonnas
CIOCOOHOCTH MPEIeTbHBIX OJHOATOMHBIX CITUPTOB.
OtnenpHblE TPEACTABUTENN aJKAHOJIOB. METaHOJ, €ro
IIPOMBIIJIEHHOE MOJTyYEHHE U MIPUMEHEHUE B
MPOMBIIUICHHOCTH. MHOrOaTOMHBIE cUpThl. M3omepus wu
HOMEHKJIaTypa NpeACTaBUTENCH JABYX- M TPEXaTOMHBIX
CIIUPTOB. OcobOeHHocTu XUMUYECKUX CBOMCTB
MHOTOATOMHBIX CITUPTOB, UX KaUYE€CTBEHHOE OOHAPYKECHHE.
@eHon. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
dbenoma. B3zammHOE BIMSHHE apOMAaTUYECKOTO KOJIBIIA H
TUJPOK-CUIBHOMN TPYIIIIHI.

XuMuYeckre CBOWCTBAa (eHoma Kak (QyHKOMS — €ro
XUMHYECKOTO CTPOCHHUSI.

HemoncTtpauuu. Mojenu MoJieKyd CHOUPTOB U ()EHOJIOB.
PactBopyMOCTE B BOJE aJKaHOJOB, OSTHICHIJIUKOJI,
TJIMLEPUHA.




CpaBHEHHE CKOPOCTH B3aMMOJICUCTBHS HATPHUS C 3TAHOJIOM,
MPOMAHOJIOM-2,  2-METWJIMPONAHOJIOM-2,  TJUILECPUHOM.
[Tonyyenue OpomdTana u3 3TaHojsa. KauecTBEHHbIE peaKkIuu
Ha (peHo.
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PacTBOpUMOCTE CIUPTOB B BOJIE.

2.8. Anbpaeruabl U KETOHBI

2.8.1. Anpneruael.

2.8.2. KeToHBI
['omonornueckne psabpl albAETUAOB U KETOHOB. [loHsATHE O
KapOOHWJIBHBIX ~ COCAMHEHUSAX. OJIEKTPOHHOE CTPOCHUE
KapOOHWIbHOM Tpynmbl. HM3oMepuss U HOMEHKJIATypa
aJIbJIECTUI0B U KETOHOB. dusznueckue CBOMCTBa
KapOOHUJIBHBIX ~ CO€IUHE-HUM. XHMHUYECKHE CBOMCTBa
anpACTUIOB U KeTOoHOB. [IpuMmeHeHne U ToOJIydeHUE
KapOOHUJIbHBIX coeluHeHul. [IprmMeHeHue anbIerujioB U
KETOHOB B OBITY W MPOMBIIUICHHOCTH. AJBIETUABI U
KETOHbl B mpupoae (dpupHble Macia, (HEepoMOHBI).
[TonyueHnne KapOOHUJIBHBIX COCAMHEHUNW  OKHUCJICHUEM
CIIUPTOB, rujpaTamnuei aJIKUHOB, OKHCJICHHUEM
yIiIeBo0poi0oB. OTACIbHBIC MPEACTABUTEIN aJbJECTUIOB U
KETOHOB, CIEeIH(PUYSCKUE CIOCOObI HX IIOJyYCHHUS M
CBOMCTBA.
IIpakTnueckas padora Ne 18
Hemonctpanuu. IllapocTepkHeBbie W 00BEMHBIE MOJEIU
MOJIEKYJI aJIbIETUAOB M KETOHOB. llonmydeHue yKkCycHOTO
albJerujia OKUCIECHHEM HTaHojia. KauecTBEeHHbIE peakiuu
Ha AJIBJACTUAHYIO TPYIIITY.

2.9. KapOoHOBBIEKHCIOTHI

2.9.1 KapOoHOBBIE KMCIIOTHI. JIOTHI U X
2.9.2. Cnoxusie 3¢upsl. Kupsbl.




IIPOU3BO/IHBIE

['omonornueckuii  psii~ OPEAENbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT. XUMHYECKHUE CBOMCTBA KapOOHOBBIX
KUCJOT. Peakuyu, WUTFOCTPUPYIOIINE KUCIOTHBIE CBOMCTBA
U WX CpPaBHEHHE CO CBOMCTBAMU HEOPraHUYECKHX KHUCIIOT.
Oo6pazoBaHue (GyHKIMOHATIBHBIX IIPOU3BOJIHBIX
KapOOHOBBIX KHUCHOT. Peakruu stepudukanuu. CrocoOb
MOJIy4eHUs] KapOOHOBBIX KHUCHOT. CrnoxxkHbie 3UPHL
Ctpoerre W  HOMEHKIATypa  CJOXHBIX  3(HUPOB,
MEXKJIACCOBasT HM30MEpUsi C KapOOHOBBIMH KHCJIOTaAMHU.
CrocoObI IOJTyYEHHS CIIOKHBIX A(UPOB.

Kupsl. Kupbl kak cioxHble 3QUPHl  TIUIEPUHA.
KapOoHOBbIE KHUCIOTBHI, BXOJSUIME B COCTAB JKHUPOB.
3aBUCUMOCTh KOHCUCTEHLHMH >KHUPOB OT UX COCTaBa.
XUMHYECKHE CBOMCTBA JKUPOB. buonorumueckas poib
KUPOB, UX HCIIOJIb30BAHUWE B OBITY U MPOMBIIIICHHOCTH.
Conu kapOOHOBBIX KUCIOT. Mpuia. Mblia, CYUIHOCTb
MOIOIIIET0 ICHCTBUSI.

JleMoHCTpanuu. 3HaAKOMCTBO C (PU3MYECKUMU CBOMCTBaMU
BOKHEUIITUX KaPOOHOBBIX KHCIIOT

IIpakTuyeckasi pabora Ne 17

Anpaerunpl. Ketonsl. KapOoHOBBIE KUCTOTHI.

2.10. TTonumepsl

2.10.1. TTomumepsbl

Heopranmueckue mnosmmepsl. Ilomumepsr -  mpocTeie
BEIIECTBA C AaTOMHOM  KPUCTAUIMYECKOM  PELICTKOM:
aJJIOTPOIHBIE BUJOM3MEHEHHMs yriepoja (anmas, rpadwur,
KapOuH, (QymaepeH -  B3aUMOCBA3b  THOPHAM3ALINU
opOuTaneil y aToMOB yriepojia C MPOCTPAHCTBEHHBIM
CTPOCHHUEM aJIOTPOMHBIX MOJU(UKALNIA); CEJIEH U TEIUTyp




LEMOYEYHOTO CTpoeHHUs. [[oMMepBI - CI0KHBIE BEIIECTBA C
aTOMHOM KPHUCTAJUIMYECKOW pemeTkor. MuHepainbl u
TOpHBIE MOPOJIbl. MUHEpaIbHOE BOJIOKHO * acOecT.
Opranunueckue mnonaumepbl. CrocoObl HX MOJYYEHHS:
peaKuuy MOJUMEPU3alMU U PEAKIIUHU TTOJTUKOHICHCAIUH.
CTpyKTypsl MOJMMEPOB: JHUHEHHBIEC, DPA3BETBIECHHBIE U
MIPOCTPAHCTBECHHBIE.

Krnaccudukanuys monmumepoB 1Mo pa3IndHbIM MPU3HAKAM.
Hemonctpaunu.  Komtekumm — miactMacc,  Kay4dyKoB,
BOJIOKOH, MHUHEPAJIOB M TOPHBIX MOpoA. MuHepanbHOE
BOJIOKHO - acOecT W u3lenus w3 Hero. Mojaenu MOJIeKyJ
oenxos, JIHK, PHK.

IIpakTn4yeckas padora Ne 18

Opranunueckue mnonaumepbl. CrnocoObl HX TMOJYYEHHS:
peakuuy MOJUMEpU3alMd W PEAKUUU IOJTUKOHCHCALNH.
CTpyKTypsl MOJMMEPOB: JHUHEHHBIEC, DPA3BETBICHHBIE U
IIPOCTPAHCTBEHHBIE.

2.11. YraeBoxabl

Monocaxapuasl. CTpoeHHE UM  ONTUYECKass HU30MEpPUs
MOHOcaxapuaoB. Ux kmaccudukamusi MO YHUCITy aTOMOB
yrie-

pora W mpupoae KapOOHWIBHOW Tpynmbl. Baxkueitmme
MPEACTABUTEIN MOHO3.

['1mrox03a, CTpoeHHE €€ MOJICKYJIbI M (DU3UYSCKHE CBOMCTBA.
XHUMHYECKHE CBOMCTBA IJIIOKO3bI. Peakinuy rimoKo3nl

KaKk MHOTOAQTOMHOTO CHUPTa: B3aUMOJICHCTBUE TJIIOKO3BI C
ruapokcugoMm Meau(l) mpu KOMHATHOM TeMmmeparype H
HarpeBaHuu. PaznuyHble TUNBI OpoOKEeHHS (CIUPTOBOE,
MOJIOUYHOKHCIIO€). ['Joko3a B mipupoje. buomorudeckas
pOJb ¥ NIPUMEHEHME TIIIOKO3bl. DPYyKTO3a B MPUPOJIC U €€




ounosiorudeckas poib. [IeHTO3bl.

Hucaxapuapl. Ilonucaxapunapl. CTpoeHHE AUCaAXapHUIOB.
Crpoenue " XUMHUYECKHE CBOMCTBA caxapo3sbl.
TexHOMOrM4eckue OCHOBBI  MPOU3BOJICTBA  Caxapo3bl.
JlakTo3a 1 ManbTO3a KaK M30MEPHI caxapo3bl.
[Tonucaxapuapl. OOmee  CTpoeHUE  IOJMCAXapHJIOB.
CtpoeHue MOJIEKyJbl Kpaxmaja, aMWJIo3a U aMHJIOTICKTHH.
dU3UYECKUE CBOMCTBA Kpaxmajaa, €ro HaxOXJICHUE B
npupojic U Ouosiorndeckass poiab. ['nukoreH. Ilonsitue 00
HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIM IIIEJK, BHCKO3a.
CpaBHeHUE CBOMCTB Kpaxmasna u LICJIJIFOJIOBhI.
OOnHapyxeHue Kpaxmalia C TIOMOIIBI0 Ka4eCTBEHHOM
peakiuu B Mene, xjiebe, Horypre, MaprapuHe, MakapOHHBIX
M3AEIUAX, Kpynax.

C/3 Ne 8 YrieBoasl
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JlercTBrE oA HA Kpaxmall

2.12. AMUHBI, aMUHOKHUCIIOTHI, OCJIKH

2.12.1 AMuHBI. AMHUHOKHUCIIOTBI, O€JIKH

Knaccudukanus n nzomepus amuHoB. [loustre o0 amuHax.
[lepBuuHble,  BTOpPUYHBIE W  TPETHYHBIE  AMHHBIL.
Knaccudukanus aMMHOB 1O THUITY YIJIEBOJOPOIHOTO
pagwkaza W YUCIYy  aMHHOTPYIII B MOJEKYJIC.
['oMonoruveckne psiapl TPEeAeNbHbIX amu(aTHYecKux |
apOMaTUYECKUX aMUHOB, U30MEPUS 1 HOMEHKJIATypa.
XUMHUYECKHE CBOMCTBA aMUHOB. AMUHBI KaK OpraHUYeCcKue
OCHOBaHMS, UX CpPaBHEHHME C aMMHUAKOM W JPYTUMH He-
OpraHWYeCcKUMHU OCHOBaHUsIMU. CpaBHEHHE XUMHUYECKHX
CBOMCTB anudarnyeckux M apoOMaTUYECKUX aMHUHOB.




OO6pazoBanue aMu10B. AHUIMHOBBIE kpacutenu. [lonsitue o
CUHTETHYECKHUX BOJIOKHAaX. IIprmeHeHne U Tmony4YeHHe
amuHoB. [lomydenue amunoB. Pa6otsl H.H.3ununa.
AMHMHOKHCIOTHL.  [loHsiTHE 00 aMUHOKHUCIOTaX, HX
kiaccudukanus u ctpoenue. Onrtuyeckas nuzomepus O-
aMHUHOKHCJIOT. Homenknarypa AMUHOKHCIIOT.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB
AMHUHOKHCJIOT U €€ TPUYMHBL.

bunonsapusie nonsl. Peakunn konaeHcauuu. llentnnHas
cBsi3b.  CUHTETHYECKHME  BOJIOKHA:  KampoH,  DSHAHT.
Knaccudukanus BomokoH. [lomyueHrne aMUHOKHCIOT, HMX
pUMEHEHUE U Onojorndeckas QyHKITus.

benku. benku kak npupoassie moauMmepsl. l[lepBuuHas,
BTOPHUYHAsL, TPETUYHASI U YETBEPTUYHAS CTPYKTYPbI OCJIKOB.
OubpwUIApHbIE W TIOOYJsSIpHBIE O€NKH. XUMHUYECKHE
CBOMCTBa O€JIKOB: TOpEHHUE, JeHaTypalus, TUAPOIH3,
KaueCcTBeHHbIe  (I[BETHBIE) peakuuu. buonornueckue
dbyHkuun OenKoB, WX 3HaueHue. belku Kak KOMITIOHEHT
nuum. IlpoGnema OenKOBOro TrojioJaHusi W MyTH €€
pELICHUS.

JlabopaTopHbie OMBITEL. V3roTOBIEHHE MAPOCTEPKHEBBIX U
00BEMHBIX MOJIENIeH H30-MEepHBIX aMHHOB. PacTBopeHue
OenkoB B Boje M ux Koarymsauus. OOHapyxeHue Oeika B
KYPHUHOM SIMIIE U MOJIOKE.

C/3 N° 9 Amunbl. AMUHOKUCIOTHI. benku.

[TpakTuueckas padota No 20/lenarypanus O6enka. [[BeTHbIC
peaxiu OeKoB.

2.13.

A3sor

CoOJIepIKaIlne

2.13.1. Tereponuknuyeckue coenuHeHus. HyknenHoBbie




reTCpOHUKINYCCKHUC COCAMHCHUS.

KUCIOTBl. HyKJIeMHOBbIE  KUCIOTBI KaK IPUPOAHBIC
noauMepsbl. Hykneotuapl, ux crpoenue, npumepbl. AT® u
AJl®, ux B3auMONpEBpalIEHWE U POJIb 3TOr0 MpoIEcca B
MIPUPOJIE.

[Tonstue IHK u PHK. Ctpoenue JIHK, ee mepBuuHas u
BTOpUYHas cTpykTypa. Padorer ®@. Kpuka u [[. Yorcona.
KoMmieMeHTapHOCTh a30TUCTBIX OCHOBaHMM. Perummkanuys
JIHK. Oco6ennoctu crpoernsi PHK. Tunmet PHK wu mx
ononornueckue ¢GyHknuu. [loHSATHE O TPOMYHOM KOAEC
(komone). buocmHTe3 Oenka B JKMBOH KieTke. I'eHHas
WHKXEHEPHS U OMOTEXHOJIOTHSI.

Tpancrennbie (GOpMbI pAaCTEHUN U )KUBOTHBIX.
A30TCozepIKalle COEAUHEHMS.

JlemoHCcTpanuu. Mopenn MOJICKYJI BaKHEHIINX
reTepouukioB.  JleiicTBue  pacTBopa NHUPUJMHA  HA
uHaukaTop. Moaens monekyinsl JJHK. O6pa3ibl npoyKToB
NUTaHUS U3 TPAHCTEHHBIX (POPM PACTEHUH U KUBOTHBIX.
JlekapcTBa W Tmpenaparbl, W3TOTOBJIEHHBIE METOJAMHU
TeHHOW MHXKEHEPUU U OMOTEXHOJIOTHUH.

[IpakTn4yeckas padora Ne 21

A30TCo/IepKalllie COSTUHEHHUS.

2.14. buonornuecku AKTUBHBIE
COE€OUHEHUA

CamocrosiTenpHas padota cTtyneHToB: epmenTsl. [lonsTre
0 depmMeHTaX Kak O OHOJIOTMYECKUX KaTaanu3aTopax
oenkoBoil mpupoasl. OCOOEHHOCTH CTPOCHHS M CBOWCTB B
CPaBHEHMH C  HEOPraHMYECKHMMH  KaTaJu3aTopaMHu.
Knaccudpuxanus depmeHToB. OCOOCHHOCTH CTPOCHUSA H
CBOMCTB (DEPMEHTOB: CEJIEKTUBHOCTh U A(PGHEKTUBHOCTD.
3aBUCHMOCTh aKTHBHOCTH (PEPMEHTOB OT TEMIIEpPAaTyphl H




pH cpenpl. 3nauenue @epMeHTOB B OHOJNIOTMH U
NpUMEHEHUE B MPOMBINIUIEHHOCTH. Butamunsbl. [lonsatue o
BuTamMuHax. Mx knaccudukanus m obGo3znauenue. Hopma
noTpeOiaeHus: BUTAMUHOB. Bogo-pacTBopuMble (Ha mpumMepe
ButamuHoB C, rpynnbel B u P) u xupopactBopumbie (Ha
npumepe ButamuHoB A, D wu E). ABuTaMuHO3HI,
TUTIEPBUTAMUHO3bI U TUTIOBUTAMUHO3BI, UX MPO(PIITAKTHKA.
l'opmonbl. [loHsiTHE ©0 TOpPMOHAX Kak OWOJOTHYECKU
AKTUBHBIX  BEIIECTBAX, BBITONHSIONMX JSHIOKPHUHHYIO
PETYIISIUIO KU3ZHEICITSIILHOCTH OpraHU3MOB.
Knaccudukanus ropMOHOB: CTEPOWIBI, IPOU3BOIHBIC
AMUHOKHUCIIOT, TOJUNENTUAHBIE ¥ OCJIKOBBIE TOPMOHEI.
OTtaenbHbIE TMPEACTABUTENM: ICTPAIUOIN, TECTOCTEPOH,
WHCYJIUH, aapeHanuH. JlekapctBa. IloHsTue o nekapcrBax
KaK  XMMHOTEpAneBTUYECKUX  Ipemaparax. [ 'pymnmbl
JeKapcTB:  cyiabdamMuabl  (CTPENTONHA), AaHTUOMOTHUKH
(MEHUIIWIIIMH), AHTUIHUPETUKUA (ACTIMPUH), aHAJIBI€THKU
(aHATBIUH). be3onacHblie CrocoObl IPUMEHEHUS,
jgexkapcTBeHHble  (opmbl.  JemoHcTpamuu.  OOpasiibl
BUTAaMHUHHBIX mpenapaTtoB. [lommButamunsr. C/3 N° 11

buonornuecku AKTUBHBIC COEJIMHEHHSI.
HubdepennupoBannsiii  3auer Pabora ¢ y4eOHOM,
CIIpaBOYHOM JuTeparypod u HMHTepHer - pecypcamu.

[TonroroBuTh NOKIAA Ha TEMY IO BeIOOpY: «buonoruueckue
byHKIIUN OETIKOBY,

«benkoBasg ocHoBa HMMMyHuUTETa», «/lepunur Oenka B
NUIIEBBIX MPOAYKTaxX M €ro IMPEeOoJOJIEHHE B paMKax
r7100aJbHON IPOJOBOIBCTBEHHON IPOIPaMMBD.

IK3aMeH
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3.YCJOBUS PEAJIM3AIIMN YUEBHOM JUCHUTLIAHBI

3.1. TpeOoBanuss K MHHMMAJIBLHOMY  MAaTEePHATbHO-TEXHHYECKOMY
o0ecrne4yeHn 10
Peanuzanust yaeOHOM AUCIUIIIIMHBI TpeOyeT HaMuus y4eOHOTO KaOuHeTa.
O6opynoBaHneyuYeOHOTOKAOMHETA:
e THUIOBOE 000OPY/I0BaHHUE (CTOJIBI, CTYJIbsI, MIKa)bHI)
e ayAWTOpHAs JOCKAa C MAarHUTHOM TOBEPXHOCThIO MW  HAOOpOM
TIPUCITOCOOJICHUH IS KPEIICHUS TaOJIHnIT
e BHJECOTEKA MYJbTUMEIUUHBIX Y4YEOHBIX MporpaMM (MyJIbTUMEINIHBIC
oOydJarorue IporpaMmbl U 3JIEKTPOHHBIE YIEOHUKH IO OCHOBHBIM pa3ieiiaM
XUMUH, BUACOPUIBMBI 110 pa3zesiaM Kypca, Ipe3eHTAIUU TI0 TeMaM )
o yueOHasuIUTEpaTypa
e pa3gaToYHBIMATEpUAT
e PA3TMYHBICTIPUOOPHI
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5 OcobGeHHOCTH OCBOEHHUsI pado4yell MporpaMMbl HHBAJUAAMH M JIUIIAMH C
OrpaHUYeHHBIMHU BO3MOKHOCTSMU

Metoapl  HCCIENOBATENbCKOW  pabOThl  MPOBOAMTCS TPU  peau3alluu
aJanTABHOM  00pa30BaTEIbHOM  MPOrpaMMbl -  MPOTPaMMbl  IMOJATOTOBKHU
CIICIMAIIUCTOB CpeaHero 3BeHa 1o crnenuainbHocTh 34.02.01 CecTpuHCKOE J1€710 B
1essax odecredyeHus mpaBa MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBbS Ha TOJy4eHHEe MPOGECCHOHAIBHOTO  O0pa30BaHHUs, CO3JaHUS
HEOOXOAMMBIX JUIsl TIOJIYYCHHS CPEAHETO MPOQPECCHOHAIBHOTO 00pa30BaHUs
YCIOBHH, a Takke OOeCIeUYeHHs IOCTIKCHHS OOYyJalOIUMKCS WHBAIHIAMH H
JUIaMH  C  OTPAaHUYEHHBIMH  BO3MOXHOCTSMH  3JI0pPOBbSl  PE3YJIbTAaTOB
dbopMHUpOBaHUS MPAKTUUECKOTO OMBITA.

OoOopynoBanue y4eOHOro KaOMHeTA JJIsl CAMOCTOSITEJILHOI PadoThI
o0y4yaromuxcsi AJ51 00y4aIIMXCs ¢ Pa3IMYHbIMU BUIaAMH OTPaAHUYeHUs
3/10POBBSI.

Ochamenne kaOWHETa  CaMOCTOATEIBHOW  paboThl  OOydYarOImUXCs B
cooTBeTcTBMU ¢ 1.3.1. JOMKHO OTBeYaTh OCOOBIM  00pa30BaTEIHLHBIM
MOTPEOHOCTSIM ~ OOy4YarOMMXCS  WHBAIUIAOB H JHUIl C  OTrPaHUYCHHBIMU
BO3MOYKHOCTSIMU 3710pOBbsi. KaOWMHET MOmKEeH OBITh OCHAIEH 000pPYI0BaHWEM U
y49€OHBIMU MECTaMH C TEXHUYECKUMH CPEJICTBAMH OOYYCHUS 1T 00YUAIOIIUXCS C
pa3TUYHBIMUA BHIAMH OTPAaHUYEHUN 3I0POBBSI.

KaGuner, B KoTOpoM 00ydYaroTcs Julla ¢ HapyImICHHEM clyXa JOJDKSH OBITh
o00opymOBaH  PaAMOKIACCOM, KOMITBIOTEPHOM  TEXHHUKOW, ayJAMOTEXHUKOM,
BUJICOTEXHUKOM, DIIEKTPOHHOM JIOCKOW, MYyJIbTUMEIUNHON CUCTEMOM

Jns  cnaboBuasimux OOydarommxcsi B KaOWHETe MPelyCMaTPUBAIOTCS
IPOCMOTDP YHAJICHHBIX OOBEKTOB IPH IOMOIIM BHICOYBEIUYUTEICH IS
yIAJIEHHOTO MPOCMOTPa, UCIOJIb30BaHNUE bpaiiieBckol KOMIBIOTEPHOW TEXHHKH,
SJIEKTPOHHBIX JIYN, TMPOTrPaMM HEBHU3YaJIbHOTO JOCTyna K wuH(popMaiuwy,
TEXHHYECKUX CPEJICTB IMpHeMa-Tiepeaadd y4eOHOM WH(POpMAlMu B JOCTYITHBIX
dbopmax.


http://www.chem.msu.xn--su(-8ve8a2bhwakz1a5nrb/
http://www.enauki.xn--ru(--8nf5ahadvjdd6ebg3cybe/
http://www.1september.xn--ru(-8ve1ahb3axt1a9bk7f0g/
http://www.hvsh.xn--ru(-8ve5b2bq3a6a/
http://www.hij.xn--ru(-8ve5b2bq3a6a/
http://www.chemistry-chemists.xn--com(-8of6aiiyal1a3a2mza/
http://ru.wikipedia.neorg/wiki/
http://www.xumuk.ru/
http://www.fptl.ru/biblioteka/neorganika.html

Jlist  oOywaroluxcsi C HapylIeHHWEM OIMOPHO-ABUTATENIbHOIO ammnapara
KaOWHET JOJIKEH ObITh 000PYI0BaH MEPEABIXKHON PETYIUPYEMOI MapTO.

BrllieykazaHHOe OCHAILEHHWE YCTAHABJIMBAETCS B KaOMHETE MpH HATUYUU
oOyyJaroumxcsi Mo aJanTUPOBAHHOM 00pa3oBaTENbHON MporpaMme ¢ Y4eToM
MMEIOIIIETOCS TUIAa HAPYIICHUH 3J0pOBbs y 00yUaroIIerocs.

NudopmanuonHoe 1 MeTOAMYECKOe o0ecnieyeHue 00y4armmuxcs

Jloctyn k nHGOPMAIMOHHBIM U OMOIMorpaduaeckumM pecypcam, yKa3aHHBIM B 1I.
4.2. paboueii mTporpaMmbl, JIOJDKEH OBITh mpeacTaBieH B (opmax,
aIaNTHPOBAHHBIX K OTPAHUYCHHSIM 3I0POBbSI 00YUAIONINXCS WHBAIHUIOB W JIHII C
OTPaHUYCHHBIMHA BO3MOKHOCTSIMH 3I0POBBSI:

JI71st an ¢ HapyUIeHUsIMU 3peHust (He MeHee OJIHOTO BHUJIA):

e B IEUaTHOHN opMe YBEIUUEHHBIM MIPUPTOM;

o B (JOPMEIIEKTPOHHOTOIOKYMEHTA;

o B dopmeayauodaiina;

o B meyaTHOU opme Ha s3bike bpaitns. [{s aun ¢ HapylmeHUus MU cityXa:

e B meyaTHoidopme;

e B(OPMEITEKTPOHHOTOTOKYMEHTA.
Jns nui ¢ HapyUIEHUSIMU OIMOPHO-JIBUTATENBLHOTO anmnapaTta (He MEHEe OJHOTO
BHIA):

e B meyaTHoidopme;

e B ()OPMEIIECKTPOHHOTOIOKYMECHTA;

« B(popmeayanodaiina.
Jnst nuil ¢ HEpBHO-TICUXUYECKUMU HApPYUICHUSIMU (pacCTPOMCTBO ayTUYECKOIrO
CIIEKTpa, HapyUIEHUE TICUXHUYECKOTO pa3BUTHs) (HE MEHEE OJJHOTO BUA):

¢ HCIOJIb30BAHUETEKCTA C MILTIOCTPALUSMH,

e MYJbTUMENUNHBIEMATEPUAIIBI.
Bo Bpemsi camocTosiTeNbHOM MOATOTOBKM OOYyYarollUecs: WHBATUILI U JUIA C
OTpaHUYEHHBIMH BO3MOXXHOCTSAMH 370POBBS JJOJIKHBI ObITH 00€CIeUeHbI T0CTYIIOM
K cetu IHTEpHET.

@opMbI 1 METOABI KOHTPOJISI H OLIEHKH Pe3yJIbTATOB 00y4eHH s

Metoapl HMCCIENOBATEIBCKUX AUCIHUIUIMH (HOPMBI U METOJIBI KOHTPOJIS
MIPOBOJIATCS C YUETOM OTPAaHUYCHUSI3IOPOBbS 00yUJaIOIIUXCS.

[lenpto  TEKyLIEro KOHTPOJISI  SIBISIETCSI CBOEBPEMEHHOE  BBISIBIICHHE
3aTpyAHEHUI U OTCTaBaHUsI, 00yUaIOIIErocs ¢
OTpaHUYEHHBIMH BO3MOKHOCTSIMU 37]0pPOBbSI M1 BHECEHUE KOPPEKTUBOB B yUEeOHYIO
NEATEIIBHOCTb.

Popma  IPOMEKYTOUHOM  ATTECTAMM  YCTAHABIMBAETCS C  YYETOM

WHIUBUYAIbHBIX TCUXO(PU3NYECKUX OCOOCHHOCTEH O0YYarolMXCsi MHBAIUJOB U



JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3710POBBA (YCTHO, MTUCHMEHHO Ha Oymare,
NMCbMEHHO Ha KOMITIbIOTEpe, B (popmerectupoBanus u T.I1.).

[Tpu NPOBEICHUH  MPOMEKYTOYHOM  aTTecTaluu oOyyaroiemycs
MPEIOCTABISCTCA BpEMs Ha MOATOTOBKY K OTBETY, YBEJIMUYEHHOE HE Oojee 4em B
TPpU pasza, YCTAHOBJIEHHOTO [UJIi TOJATOTOBKM K OTBETYy OOYy4YalolmuMcs, He
UMEIOIIUM OIPaHUYEHUN B COCTOSIHUH 370POBBSI.

©®OHJI OLHEHHOYHBIX CPEJACTB IJIS ITTPOBEJNEHUA
[TPOMEXYTOYHOU ATTECTALIMN OBYHAIOHINXCA

Bonpocs! 1J1s1 ycTHOro onpoca

1. YUto siBNeTCS MpeAMETOM U3YYEHUS XUMUU?

2. Kakue yacTuiibl Ha3bIBalOT ATOMBI M MOJIEKYJIbI?

3. OxapakTtepusyiTe siBlieHUs aioTponuu. Kakue ¢pakTopsl €ro BHI3BIBAIOT.

4. Kakoe BelecTBO Ha3bIBAIOT CIIOKHBIM?

5. Yro moka3siBaeT XuMu4eckasi opmyna?

6. OxapakTepu3yiTe NOHITHUS «OTHOCUTENIbHAs aTOMHAsl Macca XMMHUYECKOTO

7. aIeMeHTay, «OTHOCUTEIbHAsI MOJIEKYJIipHasi Macca BEIecTBa

8. CchopmynupyiiTe 3aKOH COXPAHEHUSI MACChI BEIIIECTB.

9. ChopmynupyiiTe 3aKOH TTOCTOSTHCTBA COCTaBa BEIIECTBA. SIBISETCS JIM 3TOT 3aKOH



10. yHrBepCaIbHBIM ISl BCEX BEIIECTB?

11. Chopmymupyiite 3akoH ABoraapo. Kakue ciencTBust U3 3TOro 3aKOHa UMEIOT BAKHOE

12. 3HaueHue JUIsi XUMHUYECKUX PacYeTOB?

13. ChopmynupyiiTe IEPUOIUUECKHIN 3aKOH.

14. Yto Takoe nepuon? UYro nokassiBaeT HoMep nepuoja. Kakue nepuoss! Bel 3HaeTe?

15. Yto takoe rpynmna? Yto nmoka3piBaeT HoMep rpynmbl. Kakve noarpymnmsl Bel 3HaeTe?

16. UTto noka3bIBaeT NOPSIAKOBBINA HOMEp?

17. Kak ycrpoeHno atromHoe a1po? Uto takoe uzoronbl? [loueMy cBOKCTBA pa3IMUHbBIX

18. ©30TOMOB OJTHOTO U TOTO K€ ANEMEHTA UJACHTHUYHBI, XOTS UX OTHOCUTEIbHBIC

19. aroMHBIE MacChl pa3auyHbI?
20. OxapakTepu3yiTe IOHATHE «MOHHAsI CBsA3b». KakoB MexaHu3m ero oopaszoBanus?
21. OxapakTepu3yiiTe MOHATUSA «KATUOHBI» U «aHHOHBD». Kakue rpynmnbl KaTHOHOB U aHMOHOB
BbI 3HaeTe?
22. Kakumu (pu3MyecKMMH CBOWMCTBAMH  XapaKTEPHU3YIOTCS  BEIIECTBA C HOHHBIMHU
KPUCTAJIIMYECKUMHU peIIeTKaMu?

23. Kakylo XMMHYECKYIO CBSI3b HA3bIBAIOT KOBAJIEHTHOW? Kakue mpH3HAKK YYWUTHIBAIOT MPHU
KJIaCCU(PUKAIIUU KOBATCHTHBIX CBS3CH?
24. KakoBbl MEXaHH3MbI 00pa30BaHUs KOBAJICHTHOU CBsI3U?
25. Kakumu 0cOOEHHOCTSIMH XapaKTEePU3YyeTCs CTPOCHHUE aTOMOB METAJIOB?

26. OxapakTepu3yiTe MOHATHE «METAUTNYECKasi CBA3b». UTO COMMXKAET ATy CBSI3h C MOHHOU U
KOBAJICHTHOM CBA3SIMU?

27. Yrto mpencTaBisieT co00M MeTAITMYECKast KpUCTAITMYECKas pereTka’?

28. UYro Ttakoe cmech? Kakue Tumbl cMmeceil pas3idyaloT IO arperaTHOMy COCTOSTHUIO
00pa3yromux ux BEHIeCTB?

29. Kakue TuIibl cMeceil pa3innyaroT Mo MPU3HAKY OJHOPOAHOCTU?

30. OxapakTepus3yiTe NOHATHE «IUCIEPCHAsE cUcTeEMa». YeM aucrepcHasi CUCTEMa OTINYAeTCA
OT OCTaJIbHBIX cMecen?

31. Kakue cuctembl Ha3pIBaIOT IpyOoaucriepcHbiMu? Ha kakue rpynmnsl OHU JeSTCs?

32. Kakoii mpu3HaK JIeXHUT B OCHOBE TaKO# Kiaccupuxarmm?

33. Kakumu qucnepCHbIMU CUCTEMAaMU Bbl CTAJIKUBAETECH HA MMPOU3BOJICTBEHHOMN

34. mpakTuke u OyneT UMETh J1eJ10 B MPo(hecCHOHANBHOM NesITeIbHOCTH?

35. Kakue cMecu Ha3bIBalOT pacTBOpaMu?

36. Kakue Tunsl pacTBOpOB Bbl 3HaeTe?

37. OxapakTepu3ynTe NOHATHE «PACTBOPUMOCTh BEIIECTBA B BOJE». B Kakux eAMHUIIAX

38. BeIpa)kaeTcsi paCTBOPUMOCTH?

39. Kakue ¢hakTopsl BIUSIOT Ha PACTBOPUMOCTH B BOJIE Ta30B, JKUJIKOCTEH U TBEPBIX BEIIESCTB?
40. Kakue BelecTBa Ha3bIBAIOT JEKTPOIUTAMU U HEDJIEKTPOJIUTAMU?

41. Kakyto poJib UTPAET BOJAA B MPOIIECCE ANEKTPOTUTUUECKON JUCCOLUALINN?

42. OxapakTepusyiWTe TMOHITHE «CTEMEeHb JJIEKTPOJUTUUYECKON nucconuanumn» Ha kakue
TPYIIIBI AETATCS SJIEKTPOJIUTHI IO CTENEHU TUCCOLUANN?

43. [laiiTe onpenencHus KUCIOTaM U3 UX COCTAaBa U CTOYKH 3PEHUS TEOPUU IIEKTPOIUTUYECKON
JUCCOLUALINN.

44. Ha xakue rpynnsl AT KUCIOThI?

45. Kak onpeaenuTs HaJTuyue KUCIOThI B IPOYKTaX MUTAHUS?

46. [laiiTe ompeneraeHUs OCHOBAaHUSAM MCXOAS M3 HUX COCTaBa M C TOYKU 3PEHUS TEOPHUH
AJIEKTPOJIUTUYECKON JUCCOUAIINN?

47. Ha xakue rpynsl A€JIsST OCHOBaHUS?

48. JlaiiTe onpenesieHUe COJISIM UCXOMS U3 COCTaBa ATUX COECAUHEHMI. JJIs1 KaKOM rpymIibl

49. coneit 3T0 omnpeeneHne CpaBeaIuBo?

50. Kak kmaccuduiupyroT coinu? Uto o01mero Mexay OCHOBHBIMH M KHCIIBIMU COJIIMH. UTO MX
OTJINYaeT?



IMMPUMEPHBIE TECTOBBIE 3AJIAHUSA
Tect 1. (1-BapuanT)
Bonpoc Ne 1. Kakas popmynuposka [leproauaeckoro 3akoHa siBISETCS COBPEMEHHOM?
a) CBoIICTBa XUMHUUYECKHX JIEMEHTOB, a TaKXe (POPMBI U CBOWCTBA UX COCAMHEHHUI HAXOMATCS B
NEPUOINYECKOM 3aBUCUMOCTH OT BETMYUHBI UX ATOMHOW MacChI.
b) CBolicTBa XUMHYECKHX 3JIEMEHTOB, a Takke (POPMBI M CBOMCTBA 00pa3yeMbIX UMHU MPOCTHIX
BEIIECTB U COCOUHEHUN HAaXOMATCS B MEPUOJUUECKOM 3aBUCHMOCTH OT BEIMYHMHBI 3apsiioB UX
ATOMHBIX fJIEp.
Bompoc Ne 2. Kak onpenensercs MECTO XUMHUYECKOI0 JIEMEHTa B epuoaudeckoi cucreme J1.1.
Meunpneneena?
a) KOJINYECTBOM JIEKTPOHOB HA BHEIIHEM YPOBHE
b) KOJIMYECTBOM HEHTPOHOB B sI/Ipe
C) 3apsAJ0M s1pa aToma
d) aromHOi#1 Maccoi
Bomnpoc Ne 3. Yto noka3biBaeT HOMEp nepuoaa?
a) YUCJIO BAJICHTHBIX AIEKTPOHOB
b) uncia0 HEUTPOHOB
C) YHCJIO SHEPTETUYECKUX YPOBHEMN
d) 4ncio 37eKTPOHOB Ha BHEIIIHEM HEPTeTHUECKOM YPOBHE
Bonpoc Ne 4. Kak onpeaenuTs Yuciao S HEPTETUUYECKUX YPOBHEN B aTOME 3JIeMeHTa?
a) 10 MOPSAAKOBOMY HOMEpY 3JI€MEHTa
b) Mo HoMepy TPYIIIbI
C) [0 HOMEPY pszia
d) mo Homepy nepuoa
Bompoc Ne 5. Kakoii a3neMeHT BO3IIaBIIs€T ITIaBHYIO OATPYIITY IIECTOM rpynbl?
a BaHaIUU
b) kucnopon
¢) ocdop
d) MBIIIBSIK
Bomnpoc Ne 6. Kakoit aieMeHT BO3IMUIaBiIse€T MIaBHYIO NOATPYIIY HSATON TPYIIbI?
a) BaHaIUi
b) azot
¢) pocop
d) MBITITBSIK
Bonpoc Ne 7. Ykaxute 351eMEHT, BO3TJIABISAIONINA OOJIBIION MEpHO NEPUOTUIECKON CHCTEMBI
3JIEMEHTOB:
a) Cu (Ne29)b) Ag (Ned47) c) Rb (Ne37) d) Au (Ne79)
Bompoc Ne 8. CkobKkO XMMHUYECKHUX DJIEMEHTOB B YeTBEpTOM Tiepuose: a)8 b)18 ¢) 30 23 d)32
Bonpoc Ne 9. Kakoe umciio BaJIeHTHBIX 3JIEKTPOHOB Yy aroma kpemHusi? a) 1 b)2 c¢) 3 d) 4
Bompoc Ne 10. Kakoe unciio BaJleHTHBIX JIEKTPOHOB y aroma kambius? a) 1 b) 2 ¢) 8 d) 10
Bonpoc Ne 11. Cxonbko sHepreTuyeckux ypoBHe# y atoma xpoma? a 1 b) 2 ¢c) 3 d) 4
Bompoc Ne 12. Ckonbko sHEpreTMueckux ypoBHEW y aroma ckaHaus? a) 1 b) 2 ¢) 3 d) 4
Bonpoc Ne 13. Atombl HaTpus M MarHusi UMEIOT: a) OJMHAKOBOE YHCIO 3JIEKTPOHOB b)
OJIMHAKOBOE YMCJIO JIEKTPOHHBIX YPOBHEH C) OJIMHAKOBYIO CTENEHb OKHUCICHHS B okcuiax d)
OJIMHAKOBOE YHCIIO TPOTOHOB B sApax
Tect 2. (2-BapuanT)
Bonpoc Ne 1. ATomsl yrieposia ¥ KpEMHHSI UMEIOT:
a) OJMHAKOBOE YHCJIO SJIEKTPOHHBIX YPOBHEU b) OJMHAKOBBIE PAAMYCHI C) OJJMHAKOBOE YHUCIIO
3JIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM ypoBHE d) OJJMHAKOBOE YHCIIO IPOTOHOB B SIApE
Bormpoc Ne 2. Onpenenute kakoit 910 a5eMeHT 1s2 2s2 2pl : a) Nel b) Ne3 ¢) NeS5 d) No7
Bompoc Ne 3. Onpenenute kakoit 310 anemenT 1s2 2s2 2p3 : a) Nel b) Ne3 ¢) Ne5 d) Ne7



Bonpoc Ne 4. Ha ocHOBaHUM 5JEKTPOHHOM (OPMYINBI ONpeAenuTe, KaKHMMH CBOMCTBaMHU
obnmamaeTr smeMeHT 1s2 2s2 2p5 : a) meramr 24 b) Hemeramn ¢) amdorepHbId 37meMeHT d)
WHEPTHBINA 3JIEMEHT

Bonpoc Ne 5. PacnpeneneHuio 3J€KTPOHOB MO SHEPreTUUYECKUM YPOBHSIM B aTOME 3JIEMEHTA
COOTBETCTBYET psin uucel: 2, 8, 18, 6. B nepuoanueckoil cucTeMe 3TOT 3JIEMEHT PacloiOKeH B
rpymnme: a) VADb) VIAc)Vbd) VIb

Bonpoc Ne 6. Ha BHeniHeM 3J€KTPOHHOM YPOBHE JBa 3JEKTPOHA UMEIOT aTOMBI: a) CEpPbl U
kucioposa b) pochopa u azota ¢) Mmaraus u kanbius d) 6apus u HaTpuUs

Bompoc Ne 7. B psny xumudeckux amneMeHToB Si — P — S — Cl Hemeramnueckue CBOMCTBA: a)
ocnabeBarT b) yCHIIMBAIOTCA ¢) HE U3MEHSIOTCS d) M3MEHSIOTCS IEPUOINIECKU

Bompoc Ne 8. B psny xummudecknx aneMmeHToB Li — Be — B — C Metanmnndeckue cBolcTBa: a)
HE U3MEHSIOTCS b) yeunmBaroTes ¢) ocnadeBaroT d) M3MEHSIOTCS MTEPUOANICCKH

Bompoc Ne 9. ¥V xkakoro snemMeHTa HamOojee BBIPKEHBI HEMETAJUTMUECKHE CBOMCTBA? a)
docdop b) a30T ¢) MBITIBSIK

Bompoc Ne 10. Cpenu xumudeckux snemenToB Li, Na, K, Cs Hanbosee spko cBOicTBa MeTamia
BBIPKEHBI y: @) TUTHUS b) HaTpus ¢) Kanus d) me3us

Bompoc Ne 11. ¥V kakoro snemeHTa HamOojee BBIPAXKCHBI HEMETAJUTMUECKHUE CBOMCTBa? a)
KHCIOpo b) cepa c) cenen d) Temryp

Bonpoc Ne 12. Kakoif U3 BbICHIMX OKCHJIOB OTHOCHTCS K OKCHAY, 0Opa30BaHHOMY 3JIEMEHTOM
nsaroi rpynmnei? a) RO3 25 b) R205 ¢) RO2 d)R20

Bonpoc Ne 13. Kakoif U3 BbICHIMX OKCHJIOB OTHOCHTCSA K OKCHIY, 0Opa30BaHHOMY 3JIEMEHTOM
yeTBepToit rpymnmbl? a) RO3 b) R205 ¢) RO2 d) R20 e) R203
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