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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 CIEUATIMCTOB 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 CpeHero (MOJTHOT0) 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
AUCUMILIHHBI:
Pabouast mporpaMMa OpHeHTHpPOBaHA HA JOCTUXKEHHUE CISAYIOIINX 1IEJICH:

o (popmupoBaHue y 00y4aromuxcsi yMEHHs OLIEHUBATh 3HAYUMOCTb
XUMHUYECKOTO 3HAHMS ISl KAKJOTO YEIIOBEKA,

o (hopMHpoBaHHE Y 00YUAIOUINXCS EIOCTHOTO MPEICTABICHUS O MUPE U
pOJIM XMMHUHU B CO3JIJaHUHA COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA;
YMEHHSI OOBSCHATH OOBEKTHl M TMPOIECCHl OKpPYKAIOIIEeH JAeHCTBUTENBbHOCTH:
IIPUPOJHON, COLMAIBHOW, KYJIbTYPHOW, TEXHUYECKOM CpEIbl, - HCIOIb3Ys I
3TOr0 XUMHUYECKHE 3HAHUS;

o pa3BUTHE Yy 00yYarouuxcsi YMEHHI paznnyaTh GaKkThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh UX CBS3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPUEB C
ONpEeNEICHHON CHUCTEeMOM LIEHHOCTeH, (OpMyIHpoBaTh U  OOOCHOBHIBATH
COOCTBEHHYIO MO3UIIHIO;

o mnpuodpereHrne 00y4arouMMUCs ONbITa pa3HOOOPA3HOU JAEATEIBLHOCTH,
MO3HAHUS W CaMOIIO3HAHUS;, KIKOYEBBIX HABBIKOB, HMMEIOIINX YHUBEPCAIBHOE
3HAQUYEHHME MJI PA3JIMYHBIX BHUIOB JACSATENBHOCTU (HABBIKOB DEIICHUS MPOOIIEM,
NPUHATUS  PEIICHWH, TIOMCKA, aHamm3a W o0paboTku  WHQpOpMAINH,
KOMMYHUKATUBHBIX  HABBIKOB,  HAaBBIKOB  HM3MEPEHUM,  COTPYJHUYECTBA,
0e30macHOr0 OOpalIeHus C BEIIECTBAMH B TOBCEIHEBHOW ku3HM). OcCBOeHUE
coiep)KaHus YIeOHOU TUCIUILINHBI
«XHUMHA», 00ECTIEUNBAET TOCTUKEHUE CTYJEHTAMHU CIEAYIOIINX PE3yJIbTaTOB:
* JINYHOCTHBIX:
YyBCTBO T'OPJIOCTH U YBAXKEHHS K UCTOPUU U JOCTUKEHUSAM OTEUECTBEHHON
XUMHUYECKON HAYKH; XMMHUYECKH TPaMOTHOE MOBEJEHUE B MTPOPECCUOHATIbHON
NESATEIbHOCTH U B OBITY TPU OOpaIlleHUH ¢ XUMUYECKUMHU BEIlIECTBAMM,
MIPOLIECCAMU;

¢ YMEHME UCIIOJIb30BaTh JOCTHKEHUS COBPEMEHHON XUMUYECKOW HAYKH U



XUMUYECKUX TEXHOJIOTUH JJIs OBBIICHHS] COOCTBEHHOTO WHTEIICKTYaIbHOTO
pa3BUTHS B BBIOpaHHOM NPO(ecCHOHaNBHOM eI TeIbHOCTH;

o MeETalnmpeaIMETHDBIX:

* HCMOJb30BAHME PA3JIMYHBIX BUJOB [O3HABATEIBHON JIEATEILHOCTH M
OCHOBHBIX
WHTEJUICKTYaIbHBIX Ofepanuid (MOCTaHOBKH 3a1adyu, (popMyIUpOBaHUS THUIIOTE3,
aHajgu3a W CHHTE3a, CpPaBHCHHS, OOOOIIEHMS, CHUCTEMATH3allMH, BBISBICHUS
IPUYUHHO-CJICICTBEHHBIX CBS3€H, MOMCKA aHAJIOroB, (hOPMYITUPOBAHUS BHIBOJIOB)
JUTSl PEIICHUs TIOCTABIICHHOW 3a/1au, MPUMEHEHNE OCHOBHBIX METOJOB MO3HAHUS
JUIST W3YYEHUS PA3IMYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB U TIPOIECCOB, C
KOTOPBIMU BO3HHUKAET HEOOXOIMMOCTh CTATKUBATHCS B MpodeccnoHanbHOU chepe;
UCIIOJIb30BAHUE  PA3NIMUHBIX  HCTOYHMKOB I TOJIYYEHHS  XUMHYECKOU
uH(popMaIuU, YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTh IS JOCTHUKEHUS XOPOIIMX
pe3yapTaToB B mpodeccruonansHol chepe;

* IpeJAMEeTHBIX:

c(hOpMUPOBAHHOCTh MPEJCTABICHUH O MECTE XMMHUU B COBPEMEHHOM Hay4HOU
KapTUHE MHpa; TOHMMAaHUE POJM XUMUU B (POPMUPOBAHUM Kpyrozopa u
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS] MPAKTUYECKUX 3a/1a4;
BJIAJICHUE OCHOBOIOJIATAIONUMU XUMUYCCKUMHU TTOHSATHUSIMH, TEOPUSIMH, 3aKOHAMU
¥ 3aKOHOMEPHOCTSIMH, YBEPEHHOE IOJIh30BAHUE XWMHUUYECKOW TEPMHUHOJIOTHUEH U
CUMBOJIMKOM;

BJIJICHUE OCHOBHBIMU METOIAMH HAYYHOTO TIO3HAHUS, NCTIOJIb3YEMbIMU B XUMUU:
HaOJIOICHUEM, OTIMCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM; YMEHHE 00pabaThIBaTh,
OOBSCHSITh PE3yJabTaThl MPOBEJCHHBIX OMBITOB W JENATh BBIBOJBI, TOTOBHOCTh U
CIIOCOOHOCTh MPUMEHSITh METO/IbI IO3HAHUS TIPU PEIICHUH MPAKTUYECKUX 3aa4;
BJIaJICHUE MPABUJIAMHU TEXHUKHU 0€30MaCHOCTH MPU UCTIOIb30BAHUU XUMUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMH 110 OTHOLIEHUIO K XUMHYECKOW MH-
dbopmaru, noayyaeMoi U3 pa3HbIX HCTOYHUKOB.

B pesynbrare uzyuenus yueOHOM TUCHUTIIMHBI «XUMUS» CTYACHT JOJDKEH: 3HATh
MOHUMATh:

o BWKHEWIINE XMMUYECKUE MTOHSITHUS: BEIIECTBO, XUMHYECKHUI 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIhHBIC aTOMHAs M MOJIEKYJISIpHAsT MAacChl, HOH, aJUIOTPOIIHS,
W30TOTIBI, XUMUYECKAs CBS3b, DIEKTPOOTPHUIIATEILHOCTh, BAJICHTHOCTH, CTEIICHb
OKHUCJICHUS, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, BEIIECTBA MOJICKYJIIPHOTO
U HEMOJICKYJIIPHOTO CTPOCHHUS, PACTBOPHBI, JJIEKTPOIUT H HEDJIEKTPOJIHT,
AIIEKTPOIUTUIECKAS JAUCCOLMAINSI, OKUCITUTENh U BOCCTAHOBUTEINb, OKUCICHUE U
BOCCTAaHOBJICHHE, TEIJIOBOM 3(PQEeKT peakiu, CKOPOCTh XMMHUYECKOW peakluu,
KaTajin3, XMMHUYECKOE paBHOBECHE, YIIIEPOAHBINA CKEEeT, GYHKIUOHAIbHAS TPYIIIa,
U30Mepusi, TOMOJIOTHS;

o OCHOBHBIE 3aKOHbI XUMHUHU: COXPAHEHUSI MACChI BELIECTB, TOCTOSHCTBA
COCTaBa, MEPUOJNYECKUIN 3aKOH;

o OCHOBHBIE TEOPUH XUMHUH: XUMUUYECKON CBSI3H, DJIEKTPOTUTHUECKON



o JAUCCOLMALWH, CTPOCHUS OPraHUYECKUX COCINHEHHUM;

o BaXHEHIINE BEIIECTBA U MaTEpUaJIbl: OCHOBHBIC METAJIJIbI U CIUIaBbI; CEpHAas,
COJIsiHasi, a30THAsT M YKCYCHas KHCJIOTHI, WIEJIOYM, aMMHaK, MHUHEpaJbHbIC
ynoOpeHusi, MeTaH, dTUJICH, alleTHJIeH, OCH30J1, ATaHOJI, JKUPHI, MbLIa, TJIIOKO3a,
caxapo3sa, Kpaxma, KjaeT4aTka, OeJIKH, UCKyCCTBEHHbIE U CUHTETHYECKHUE BOJIOKHA,
Kay4dyKH, IJIaCTMACCHI;

o Ha3bIBATh U3YUCHHBIE BEIIECTBA MO «TPUBUAIBHON» WU MEXKIYHAPOIHOU
HOMEHKJIATYPE;

o ONPEAesATh: BAJICHTHOCTb U CTEIIEHb OKUCIICHUS] XMMUUYECKUX JIEMEHTOB,
TUN XMMHYECKON CBS3M B COCAMHEHMSX, 3apsi]l MOHA, XapaKTep CPeabl B BOJIHBIX
pacTBOpax HEOPraHUYECKMX COCAWHEHUN, OKHCIUTEIh U BOCCTAaHOBUTEID,
MIPUHAAJICKHOCTD BEIIECTB K pa3-JTUYHBIM KJaccaM OPraHUYECKUX COSTMHEHU;

O XapakTepu30BaTb: OHJIEMEHTHl MaJlblX IMEPHUOJIOB MO UX IMOJOXKEHUIO B
nepuoandeckoi cucreme JI.M. MeHnneneeBa, oOnme XHMHUYECKHE CBOMCTBa
METaJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX M OPTraHUYECKUX
COCJIUHEHUW; CTPOCHUE W XUMHYECKHE CBOWCTBA H3YYEHHBIX OPraHUYECKUX
COCIUHECHMU;

OOBSICHATH: 3aBUCUMOCTh CBOMCTB BEIIIECTB OT UX COCTAaBa U CTPOCHHUS; MPUPOTY
XUMHUYECKOW CBA3M (HOHHOM, KOBAJCHTHOM, METa/UIMYECKO#), 3aBHCUMOCTH
CKOPOCTHM XHMHUYECKON pEaKIMyh M TMOJIOKCHUS XUMHUYECKOrO PaBHOBECHUS OT
pa3TUYHBIX (aKTOPOB;

o BBIMOJIHATh XUMHUYECKUUA HKCIEPUMEHT IO PACMHO3HABAHUIO BAXKHEUIIMX

HEOPraHUYECKUX M OPTaHUYECKUX BEIIECTB;

O TMPOBOAUTHL CAMOCTOSTEIbHBIA TMOHMCK XHMHYECKOW uHOpMammm ¢
HCIMOJIb30BaHWEM  pa3-JIMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX — H3JaHUM,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  VHTepHeTa);  HCIOIB30BATH
KOMIIBIOTEPHBIC TEXHOJIOTUU JUIsl OOpabOTKM W Tepefayd  XUMHUYECKOU
uHpopMalMu W ee TMPEeJCTaBICHUS B pa3IMYHBIX (OpMax; HCIOIb30BATh
NpUOOPETEHHBbIE 3HAHUSA W yMEHUS B TMPAKTHYECKOM JEATEIBHOCTH U
MMOBCEHEBHOM JKHU3HM JIJIS:

o OOBSICHEHUS XMUMHYECKUX SBJICHUH, TPOUCXOSAIINX B IPUPOJIE, OBITY U HA
MIPOM3BOJICTBE;

o ONPEAETICHUS BO3MOKHOCTHU MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B
Pa3JIMYHBIX YCIOBUSIX U OLICHKU UX MOCJIEICTBUM;

o DKOJIOTMYECKH I'PAMOTHOTO MOBEJICHUS B OKPYKAKOIIEH Cpelie;

o OILICHKHU BJIMSIHUS XUMHUUYECKOTO 3arpsA3HEHUs OKPY KaroIIed cpebl Ha
OpraHu3M YeJOBeKa U IPYTHUE )KUBbIE OPTaHU3MBI;

o 0e3omacHOro oOpareHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIIECTBAMH,
71a060paTOPHBIM 000PYIOBAHUEM;

o TPUTOTOBJIEHUS PACTBOPOB 3aJaHHON KOHIICHTPAIIUU B OBITY U Ha
MIPOM3BOJICTBE;

o KPUTHYECKOM OLICHKH JOCTOBEPHOCTH XMMHUYECKOU MH(POpMAIIUH,
MOCTYIAIOIIEH U3 pa3HbIX UCTOYHUKOB.

1.4.Koin4ecTBO 4aCOB HA OCBOEHHE MPOTPAMMBI TUCHMILJIMHBI:



MaxkcumManbHOU yueOHOU Harpy3ku ctyaenTa 108 yaca, B Tom yuce:
o 00s13aTeNbHON ayTUTOPHOM yueOHOUM Harpy3Kku cryaeHTa 108 yacoB no
O4HOM popMbl 00yUeHHS U 84 yaca 10 OYHO-3a04HOU (popMme.

2. CTPYKTYPA U COJIEPXXAHUE YUYEBHOM JUCIATIIIMHEI

2.1. O6beM y4eOHOI JMCUMILIMHBI B BH/ie Y4eOHOil padoThl

Buj yue6Hoii padoThl O0beM vacoB

OYHO OuHo-
3a04YHO

MakcumaiibHasi yueOHasi Harpy3Ka 108 108

OO0s3aTenpHas ayJUTOpPHAs Harpy3Ka 108 84

B ToMm uucie:

JIEKIUN 54 40

IIPAKTUYECKHUX 54 44

CamocTosiTesibHAsi pad0Ta 00y4ar0merocst - 24

IIpome:kyTouHas aTTecTaums - IK3aMeH -




2.2. TeMmaTHUYeCKU MJIAH MO0 « XUMUN»

HaumeHoBaHue pa3iesioB U TeM

Conep:xanue y4yeOHOro MaTepuaJa, 1a00paTopHble U MPaAKTUYeCKHUe
padoThl, caMoOCTOSITeIbHASL padoTa CTY/ICeHTOB

O0nLeM yacoB

YpoBeHb
YCBOEHMS

2

3 4

5

1 cemecTp

ouno | OunHo-
3a04HO

OO0mas 1 HeOpraHu4ecKasi XUMHust

1.1 OcHOBHBIE TTIOHATHS XUMHUU.
Ctpoenue aToma.

CognepkaHue ydeOHOro MaTepuaa

1.1.1 OcHoBHBIE MOHATUS XUMUHU. CTpOEHHE aTOMa.

OcHoBHbIe TIOHATUSI XuMuU. BemectBo. ATom. Monekyna. XuMHUUYECKHI
3JIEMEHT. AJoTponus. ATOM - cloxkHasa yactuia. CoctaB aTOMHOTO siApa
- HYKJIOHBI: MIPOTOHBI U HEUTPOHBI. M30TONBI MU HYKIUbBI. DIEKTPOHHAS
o6osouka atoMoB. [loHsATHE 00 SJIEKTPOHHON OPOUTANIH W DJIEKTPOHHOM
obmake. KBaHTOBBIC 4uMCIIa: TJIaBHOE, OpOWTalbHOE (MOOOYHOE),
MarHMTHOE M CIIMHOBOE. PacripeneneHue 3J1eKTPOHOB MO SHEPTeTHUECKUM
YPOBHSIM, TOIYPOBHSIM M OpPOUTAISIM B COOTBETCTBHHM C IPHUHIIAIIOM
HauMeHbIlle »Hepruv, npuHuunoMm Ilaynu wu npaBunom ['yHpa.
BasienTHBIE BOBMOXXHOCTH aTOMOB XMMHMUYECKHX 3J€MEHTOB. DIEKTPOHHAS
KJIacCU(DHKAINSA XUMAYECKUX JJIEMEHTOB: S-, p-, d-, f-37IeMeHTEHL.
IIpakTuyeckass padora Nel. Pacuer kommuectBa p, M, € B aromMax
XUMHYECKHX 3JIEMEHTOB

1.2. Ilepuomuueckuii  3aKOH |
[l.cucteMa XUMHUYECKUX DJIEMEHTOB
JI.11. MenneneeBa

1.2.1 Ilepuoanueckuit 3akon u [ICXD JI.U. MenneneeBa

3akoH u Ile- Ilepmoamyeckuii 3akOH W cTpoeHue artoma. WM30TombI.
CoBpeMEHHOE TOHSITHE XHWMHUYECKOrO0 »JJIeMEHTa. 3aKOHOMEpHOcTh I
puoanueckasiMosznu. CoBpeMeHHass ¢GopmynaupoBka [lepuogmdeckoro
3akoHa. [lepuonnueckoe M3MEHEHHE CBOMCTB 3JEMEHTOB: paguycHcTema
aToMa; »JHEPruM HOHHU3ALMUHU; JJIEKTPOOTPULATEIIBHOCTA. 3HAYEHUE
[Tepuoandeckoro 3akoHa. XUMUYECKHUX

HemoncTpanuu. Paznuynsie BapuaHnThl Tabnuibl [lepronnueckoi cucteMbl
XUMHYeCKHX 31eMeHToB JI.11. MeHaeneena.

3JIEMEHTOB




C/3 Nel. Crpoenue artoma. Ilepmommueckuit 3akon u I[ICXD ..
Menpeneesa.

IIpakTuyeckass padora Ne2. PaGora mo Ilepmonnueckoi cucreme [1.1.
MengeneeBa CaMocTosiTenbHas padoTa CTYACHTOB:

PaGoTa ¢ yueOnol nuteparypoii u MHTepHeT - pecypcamu.

1.3. Ctpoenue BemiecTBa

1.3.1 Crpoenue BeniecTBa

Bunsl xumMuueckoil CBA3M.

[TonsiTHE 0 XMMHYECKON CBS3U. TUIBI XUMUYECKHUX CBSI3€W: KOBAJICHTHas,
MOHHAs1, METAJUNIMYECKAsi U BOJIOPOIHASL.

KoBaneHTHast xumuyeckas cBs3b. J[Ba MexaHu3MmMa oOpa3oBaHUS ITOU
CBSI3M: OOMEHHBIN U JIOHOPHO-AKIIETITOPHBIH.

OcCHOBHBIE TIapaMeTpbl CBSA3U: [UIMHA, MPOYHOCTb, YIOJ CBSA3U WIH
BaJICHTHBIN yron. OCHOBHBIE CBOMCTBA: HACBHIIIEHHOCTb, MOJISPU3YEMOCTh
u npoyHocTh. Crnoco0 mepeKphIBaHUS JJIEKTPOHHBIX oOpOuTaneil u
KJIacCU(UKAIMs KOBAJICHTHBIX CBSI3CH IO ATOMY MPHU3HAKY: O- U M-CBS3H.
KpaTHocTh KOBaJIEHTHBIX CBsI3ed M KIacCUpUKaLUsi HX IO 3TOMY
MPU3HAKY: OJMHApHBIC, JBOWHBIE, TPOWHBIC, TMOJYTOPHbIC. THIIBI
Kpuctauinueckux. @ru3ndeckue CBOMCTBA BEIECTB C 3TUMHU PEIIETKAMHU.
HNoHHasa xumuyeckas CBs3b, KAK KpalHUH Clly4ail KOBAJICHTHOU IOJISIPHON
cBsA3U. lOHHBIE KPUCTAIIMYECKUE PEILIET-

KM 1 CBOMCTBA BEIIECTB C TAKUMHU KPUCTAIIIIAMHU.

MeTannudeckass XUMUYECKas CBSI3b, KAK OCOOBIM THUI XMMHYECKOH CBA3M,
CYILECTBYIOIIMI B METaJJIaX U CIUIaBaX.

CBolicTBa METAIMYECKON CBS3M. MeTaumyeckue KpUCTAUIMYECKUE
PELIETKU U CBOMCTBA BEILIECTB C TAKUMU KPUCTAIIAMH.

Bopopoanas xumuueckas cBs3b. Ee kinaccudukanus: MeXMONEKYIsIpHas U
BHYTPHUMOJIEKYJISIpHAs BOJIOPO/IHBIE CBSI3H. MonekynspHbie
KpUCTAJUIMYECKUE peleTKH. brosornueckas poyib BOJOPOAHBIX CBS3EH B
OpTraHu3aIui OMOTIOTUMEPOB.

C/3 Ne. 2 CtpoeHnue BeniecTBa. Buibl XUMHYECKOI CBSI3H.

IIpakTuyeckas padora Ne 3. Tunbsl xuMuyeckoi cBsizu. X MexaHU3MBI,
croco0 mepeKphIBaHus, KPaTHOCTh U KBaTU(PUKAIIHS.

CamocrosTenbHas paboTa cryaeHToB: PaboTta ¢ y4eOHON nuTepaTypoil u




HNutepHer - pecypcamu.

CocraBnenue Ttabnumbl  «Knaccudukanus  IUCIEPCHBIX  CUCTEMY;
CPaBHUTEIBHOM XapaKTEPUCTHUKH THUIIOB XUMHUYECKOW CBS3M. PemeHue
3a/1a4 Ha HAaXOXXJCHHE OObEMHON M MacCOBOM JIOJHM KOMIIOHEHTOB CMECH,
MacCOBOM 1071 IPUMECEHN

1.4. JlucriepcHblE CUCTEMBI

1.4.1. JluctiepcHbIE CUCTEMBI

[TonsiTue o aucnepcHbIx cucremax. Kiaccudukamusi JUCIEPCHBIX CUCTEM
B 3aBHCHMOCTH OT arperarHoro COCTOSIHMS JUCIEPCHOHHOW Cpelapl M
JTUCTIEpCHOM (ha3hl, a TaKke MO pa3Mepy MX 4acTuil. ['pybomucrepcHbie
CUCTEMBI: O3MYJIbCHUU U CyCHEH3UH. TOHKOAUCHEPCHBIE CHUCTEMBI:
KOJUTOMIHBIE (30JIM U T€JIM) U UCTUHHBIE (MOJIEKYIISIPHbBIE, MOJIEKYISIPHO-
noHHble W KoHHBIE). Dddexr Tunmans. Koarynmsuuss B KOJUIOMIHBIX
pactBopax. CuHEpEe3uC B ressix.

3HayeHHUE UCTIEPCHBIX CHUCTEM B JKMBOM M HEXHUBOW TIIPUPOAEC U
MPaKTUYECKOW KU3HH YEJIOBEKA. DMYJIbCUU U CYCIIEH3UH B CTPOUTEIIBCTBE,
MUIIEBOMN u MEAUIIMHCKOMN MIPOMBIILUIEHHOCTH, KOCMETHKE.
buonornyeckne, MEIUITMHCKHE U TEX-0JOTHUECKHE 30JIck. 3HAUCHHE renei
B OpraHu3aIvu kKuBoi Matepun. CuHEpe3nc Kak GPaKTop, ONMpeaesTFOIIHIA
CPOK TOJHOCTM MNPOAYKIMM HAa OCHOBE resei. CBepThIBaHHE KPOBU Kak
OMOJIOTUYECKHI CHHEPE3NUC, €ro 3HAUCHHE.

IIpakTnyeckas padora Ne 4 [TlonydeHne 3MyJIbCUUA PACTUTEIHLHOTO Maciia
1 30151 Kpaxmasia

1.5. Xumuyeckue peakimu

1.5.1. Xumnueckue peakiuuu

Turbl 1 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKLIUI
Knaccudukanmst ~ XMMHUYECKMX ~ peaKkIMid B OpraHUYecKod |
Heopranuyeckod xumuu. I[loHSITHE O XMMHUYECKOW peakiuu. Peakiuu,
uaymue  0e3  M3MEHEHHMs]  KaueCTBEHHOTO  COCTaBa  BEIIECTB:
ajuioTponuzanus U uzomepusauus. Peakuuu, uaymme ¢ HM3MEHEHHEM
COCTaBa BEILECTB: 10 YUCIIY U XapaKTepy pearupyromx U 00pa3yrouumxcs
BEIIECTB (Pa30KEHUs, COSAMHECHISI, 3aMeIlIeH s, 00MEHA); TI0 N3MEHECHUIO
CTENEHe OKHUCJICHHUS DSJEMEHTOB, IO TemioBoMy A3ddekty (3K30- u
OHIOTEpPMUYECKHUE); 1O ¢a3e (TOMO- M TeTepOTCHHBIC); M0 HAIMPABJICHUIO




(oOpatmMbie ¥ HEOOpaTHMBIC); TI0 HCIOJIB30BAHUIO KaTajau3aTropa
(KaTaTUTUYECKUE M HEKATAIUTUYECKHUE); MO0 MEXaHu3My (paauKalbHBIC,
MOJIEKYJISIPHBIE U KOHHBIE).

1.5.2.Cxopoctb xumuyeckux peakiuil. GakTopel, BIUAIONINE HA CKOPOCTh
XUMHYecKor peakuuu. [Ipupona pearumpyromux BemiecTB. TemmepaTypa
(3axoH Bant-T'odda). Konnenrpanus. KaranuzaTopsl u karaau3: roMo- U
TeTEePOreHHBIN, MX MexaHWu3Mbl. DepmeHTh. OOpPaTUMOCTh XUMHUYECKUX
peakuuii. XUMUYECKOE paBHOBecHE. [IOHATHE O XMMHUYECKOM PABHOCUHU
PaBHOBeCHBIE KOHIIEHTpaUuH. [[MHAMUYHOCT XMMHYECKOTO PaBHOBECHS.
@dakTophl, BIUAIONIME HA CMEIICHUE pPABHOBECUS: KOHIEHTpaIus,
nasnenue, t (mpuanun Jlelllarense).2

JlemoHcTparuu. B3auMoieicTBUE IIUHKA C PACTBOPAMHU COJISIHOM U CEpHOMU
KHCJIOT IPH Pa3HBIX TEMIIEpaTypax, PAa3HbIX KOHIEHTPALMIX COJISHOU
KHCIJIOTBI, pa3JIOKEHUE IMEePOKCUIA KUCIOpoAa C TMOMOIIbI0 OKCHAA
maprauna(IV).

IIpakTuyeckass padora NeS Tunbel U 3aKOHOMEPHOCTH MPOTEKAHHS
XUMHYECKHUX peakiuid. CKOPOCTh XUMHUECKUX PEaKIUi

1.6. PacTBOpBI

1.6.1 PactBOpbI

Bopma. PacTBopbl. DieKTpoauTHYECKAs TUCCOIHUAIINS.

IToussitue o pacrBopax. DHU3MKO-XMMHUYECKasi MPUPOJA PACTBOPECHUS U
pacTtBopoB. BzaumMmopelcTBue pacTBOPUTENS M PAaCTBOPEHHOI'O BEIIECTBA.
PactBopumocts  BemiecTB.  CmocoObl  BBIpOKEHHS  KOHIIEHTpAIlUH
pacTBOpPOB: MaccoBasi JOJS PAaCTBOPEHHOTO BeIIeCTBa (MIPOLICHTHAs),
MOJISIpHAs.

Teopust 3JIEKTPOJUTHYECKON JUcCCOUAMKA. MeXaHu3M JUCCOIUaIuU
BEILIECTB C PAa3JIMYHBIMM THUIIAMU XHMHYECKHX CBA3ed. Bkiag pycckux
YYCHBIX B PaA3BUTHE MPEICTABICHUN 00 3JEKTPOJUTHUSCKON TUCCOIUAIUH.
OCHOBHBIE TMOJOXEHUS TEOPUU  DICKTPOJUTUUECKON  JTHCCOLIMAIIUH.
CreneHb AICKTPOIUTHYSCKON JTUCCOIUAUA M (DaKTOPhl €€ 3aBUCHMOCTH.
Huc-counarus Boasl. Bonopoansiii mokaszatens. Cpena BOAHBIX pacTBOPOB
AIIEKTPONUTOB. [ MAPOIN3 Kak OOMEHHBIN TPOIIECC.

HeobOpaTtumplii THAPOIN3 OPraHUYECKUX U HEOPTAaHUUECKUX COCTMHECHUM 1
€ro 3Ha4€HHE B MPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa.




O6parumbiii tuaponu3 cojeid. CtyneHvarsii ruaponu3. [IpakTudeckoe
NpUMEHEHUE TuApoian3a. [HUApoNM3 OpraHWYecKUX BEIIECTB U €ro
OHMOJIOTHYECKOE U MPAKTUYECKOE 3HAUECHHE

JemMoHCcTpanuu. CpaBHenue AJIEKTPONPOBOAHOCTH pacTBOpOB
aMekTponuToB. WHauKaTopel W H3MEHEHME HX OKpacku B Cpeaax.
Iupponus kapOOHATOB, CYIH(ATOB M CHIIMKATOB MIEIOYHBIX Me; HUTPaToB
cunna(l), muHKa, XJTOpHAa aMMOHHS.

IIPNe3 CriocoObI BeIpa)KEHHUS KOHIICHTPALIUK PACTBOPOB

IpakTnyeckasi padbora Ne 6. CKOpoCTb XUMUYECKHX PEAKIUN

1.7.OKUCIUTETBHO-BOCCTAHOBHU-
TEJbHBIC PEAKIIHH.
DNIEKTPOXUMHUYECKHE MTPOIIECCHI

1.7.1.0kucIUTENbHO-BOCCTAHOBUTENIbHBIE peakiu. CTerneHb OKUCICHHUS.
BoccranoBurenn u  okuciautenud. OKUCIEHHE W BOCCTaHOBJICHHUE.
Baxneililie OKHCIUTENIX ¢ BOCCTAaHOBUTEIU. BoCCTaHOBUTEILHBIC
CBOWMCTBA METAJUIOB - TPOCTHIX BemiecTB. OKHUCIUTEIbHBIE U
BOCCTAaHOBHUTEIIbHBIE CBOWMCTBA HEMETA/NIOB - TIPOCTBIX  BEIIECTB.
BoccranoButenbHbIE CBOWMCTBA BEIIECTB, OOpPa30BaHHBIX JSJIEMEHTAMHU B
HU3IICH (OTPUIIATEIBHOM) CTEIICHN OKKMCIICHHsI. OKHCIIUTEIbHBIE CBOKWCTBA
BEIIIECTB, OOpa30BaHHBIX »JJIEMEHTAMH B BBICHICH (TTOJOXKHUTEIHHOM)
cTerneHu OKucieHus. OKHCIUTENbHBIE M BOCCTAHOBUTEIb-HBIE CBOMCTBA
BEIECTB, OOPA30BAHHBIX DJJIEMEHTAMH B TPOMEKYTOYHBIX CTEHEHSX
OKHCJICHUS.

1.7.2. Knaccudukamusi  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITHH.

Peakuun MEKaTOMHOTO u MEXMOJIEKYJIIPHOTO OKHUCJICHUSI-
BOCCTAHOBJICHHS. Peakuun BHYTPUMOJIEKYJISIPHOTO OKHCJICHHUS-
BOCCTaHOBJICHHUSI. Peakiuu CaMOOKHCJICHUSI-CAMOBOCCTAHOBJICHUS

(IUCTIPONIOPLIMOHUPOBAHUS ).

Meroapl COCTAaBJIICHUS YPAaBHCHHH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii. MeTo1 2JIeKTPOHHOTO OataHca.

DNEKTPOAN3 BOIHBIX PACTBOPOB C PACTBOPUMBIMU  DJICKTPOIAMH.
[IpakTrueckoe MpUMEHEHNE IEKTPOIIN3A.

C/3 N.4 XuMUYEeCKHE PCaKIIHH.

IIpakTnyeckas padora Ne7. Peakuyn MEKaTOMHOTO u
MCXKMOJICKYJIIPHOI'O OKHCJICHUA-BOCCTAHOBJICHH. PeaKI_[I/II/I
BHYTPUMOJIEKYIISIPHOTO OKHCJICHUSI-BOCCTAHOBJICHHUS. Peakuun

CaMOOKHCJIEHUSI-CAaMOBOCCTAHOBJIEHMSI (IUCIPOIIOPIIMOHUPOBAHMS]).




1.8. Knaccudukamms
IIpocteie BemecTBa.

BE€IICCTB.

1.6.1. Kimaccudukanms mpocThIX BEIIECTB.

Mertannel. Ilonoxenue w™etauioB B Ilepuomuueckoil cucreme u
0COOEHHOCTH CTPOCHHUS UX aTOMOB. [IpocThie BemecTBa

- METaJUIbl: CTPOCHHE KPUCTAIOB U METAJUIMYECKash XUMUYECKas CBS3b.
O6mme ¢Qu3nueckne CBOHWCTBA METAIOB M HMX BOC-CTAHOBUTEIBHBIC
CBOMCTBA: B3auMoOJeHCTBHE ¢ HeMmeTalaMud. OKCUABI U TUIAPOKCHJIBI
METAJIJIOB.

Koppo3uss MeramioB. Xumuueckass KOpPpo3us. JIEKTPOXUMHUUECKAs
Koppo3usi. CriocoObl 3alUTHl METAJIJIOB OT KOPPO3HH.

Meramisl B npupoje. DIEKTPOIU3 pacIiulaBOB U PACTBOPOB COEAMHEHUM
METAJJIOB U €0 MPAaKTUYECKOE 3HAUEHHUE.

Hemetannwl. Ilosio’)keHME HEMETANIOB B TMEPUOAUYECKONW CHUCTEME,
OCOOEHHOCTH  CTPOCHHUSI HMX  aTOMOB.  ODJEKTPOOTPHUIIA-TEIHHOCTD.
Bbrnaropoaabie ra3el. DIEKTPOHHOE CTPOCHHUE aTOMOB OJIATOPOJIHBIX Ta30B U
OCOOEHHOCTH UX XUMHUUYECKHUX U (PU-3UIECKUX CBOMCTB.

JemoHcTpanmu. Monenn — KpUCTAUIMYECKUX  PELIETOK — METAJIOB.
Komnneknust MeTanioB ¢ pasHbIMHA (PU3-MU CBOHCTBAMH.

C/3 N° 5 O6o0miaroriee 3aHITHE

IIpakTuyeckass padora Ne8 CocraBimeHue 0000OmaromMe TabIUIBI IO
HOMEHKJIATYp€ W  XHMHUYECKHMM  CBOWCTBAM  OCHOB-HBIX  KJIACCOB
HEOPraHUYECKUX COCTMHEHUN.

[ToaroroButk nokian Ha TeMy: «/cronb30BaHre MUHEPAIbHBIX KUCIOT Ha
MPEANPUITHIX PA3TAYHOTO TPODOUIISY.




1.9.0cHOBHBIE
HEOPraHUYECKUX COCIMHEHUN

KJIaCChI

1.7. OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHHIA.

1.7.1. CBoiicTBa OKCHJOB M1 OCHOBAHHI.

COCTMHEHNN

Bomopoanwsie  coenuHeHuss HeMmeTaioB. Ilonmydenwe amMuaka u
XJIOPOBOJIOPO/Ia CHUHTE30M W  KOCBeHHO. Dusnueckue CBOMCTBA.
OTHoNIEHNE K BOJIC: KHCIOTHO-OCHOBHEIEC CBOICTBA.

1.7.2. CroiicTBa KucIOT U cojiei. HecoseoOpasyrornue u coiieodpasyrommue
okcuabl. KHCIOTBI opraHuueckue W HeopraHudeckue. Kuciorsl B cBere
TEOPHUH AIEKTPOJIUTHUECKON JIACCOIIMAIINH, Knaccudukanms
OPraHWYECKUX M HEOPraHMYeCKuX KHCIoT. OOmue CBOHCTBAa KHCIIOT.
OcHOBaHHMSI B CBETE€ TEOPUU  DJICKTPOIMTHYECKOM  JUCCOIHAITIH.
AMdoTepHbIE  OpPraHMYeCKHMe W  HCOPraHMYECKHE  COCAMHCHUSI.
AmdortepHble OCHOBaHHUS. AMQOTEPHOCTH OKCHIOB U THAPOKCHUIIOB
MepEeXOqHBIX METAJIOB: B3aUMOJICHCTBUE C KUCIOTAaMH U IIEI0YaMHU.
Comu. Knaccudukarmuss ¥ XUMHYECKHE CBOWCTBa cosieil. OcoOeHHOCTH
CBOICTB COJICH, KMCJIOT.

1.7.3. T'enernueckas CBsI3b MEXIY KJIacCaMH  HEOPTraHHMYECKHUX
coeMHEeHU. EAMHCTBO MHpa BELIECTB.

Hemoncrpanuu. KoONIIEKIUM KHUCIOTHBIX, OCHOBHBIX W aM(OTEpHBIX
OKCHJIOB, IGMOHCTpAIUs UX CBOMCTB. OCyIIEeCTBICHHUE ITEPEX0JI0B;

Ca -» CaO ->Ca(P0O4)2 ->Ca(OH)2;

P ->P20s ->H;P0O4;Cu ->CuO -> CuS0O4 -> Cu(OH)2 ->CuO -> Cu

1.10.Xumus
3JIEMEHTOB

CamocrosTenbHas padoTa CTyICHTa: - S - P-3JIEMEHTHI

Bonopon. JIBolicTBeHHOe ToNoKeHUE Bogopona B llepmoamyeckoit
cucreMe. M3zoromsl Bomoponma. Poib BOAopona B JKMBOM U HEXUBOHU
MpUpoE.

Boma. Pomp  Boapl  Kak  cpeAooOpa3yroOIIEro  BEIIECTBA  KIICTKH.
DKOJOTHYECKHE ACTIEKThI BOJIONOIb30BaHUA.

OneMeHTbl [A-rpynmbl. Illenounsie mMetayel. OOmas XapakTepHCTHKa
MICJIOYHBIX MeTawioB. [lomydeHne, GuU3MYecKne M XMUMHUUYECKHE CBOWCTBA
HICJIOYHBIX MeTauioB. [IpupoaHble COENMHEHMS] HATpUs M KaJMs, UX




3HA4YCHHE.
OnemeHThl A-rpynmbel. OOmass XapakTepUCTHKA IIETOYHO3EMETbHBIX
METaJUIOB U MarHusi HA OCHOBaHUH MOJIOKEHUS B

Ilepuonuueckoit cucreme n3neMeHToB J[.M. MeHaeneeBa U CTpOCHUSA
atomoB. Kanbiuii, ero monydenue, GU3NIECKUEe U XUMUYECKHE CBOMCTRBA.
Baxueilmne coeiMHeHUs Kalblusl, UX 3HaYeHUE U npuMeHeHue. Kanbiuit
B IIPUPOJIE, €ro OUOIOrHYecKas poib..

1.10.2 XuMust 371I€MEHTOB: P-3JIEMEHTHI.

AnmoMuHni. XapakTepUCTHKA ATIOMUHUS HA OCHOBAHHMM TMOJIOKEHHUS B
Ilepuoauueckoi cuctemMe dJIEMEHTORB

AWM. MenneneeBa u crpoeHusi aroma. [lomydenue, Qusnueckne u
XUMUYECKHE CBOWCTBA AIIOMUHUS.

[amorensl. OOmIass xapakTepUCTHKA TaJOT€HOB HAa OCHOBAaHUHM WX
nonoxkeHuss B Ilepuogmueckoil cucreme anementoB .M. MenneneeBa u
CTpOEHHUS aTOMOB. BaxHelllne COEIMHEHHUsI TalOr€HOB, WX CBOMCTBA,
3Ha4YCeHHE U MpUMEHeHHe. bruonornueckas pojib rajJlOreHoB.

Xanpkorenbl. OOmias XapakTepHCTHKAa XaJbKOT€HOB HAa OCHOBAHMM UX
nonoxxenus B Ilepuogmueckoil cucreme anementoB .M. MenneneeBa u
CTpOEHUsI aTOMOB. XaJIbKOT€Hbl - TIPOCThIE BeIlIeCTBAa. AJUIOTPOMHUS.
CtpoeHne MOJIEKyd aUIOTPOMHBIX MOIU(HUKAIMA W WX CBOWMCTBA.
XaabKOTEHBI B MPUPOJIE, UX OUOIIOTUYECKAS POJTb.

OneMeHThl VA-rpymnmbl. OO0mmas XxapakTeprucTUKa 3JIEMEHTOB dTOM TPYIIITBI
Ha OCHOBaHUU HX 1ojoxxeHus B [lepuoandeckoit cucreme sanementon .M.
MenneneeBa M CTpoeHHsi aToMOB. CTpoeHHE MOJIEKYJbl a30Ta U
AUTOTPOMHBIX Moaudukanuii docdopa, ux (GU3HUECKHE U XUMHYECKHE
cBoiicTBa. Bomopoanwie coeauHeHHs 31eMEHTOB VA-rpynnbl. OKCHIBI
azora u (¢ocdopa, COOTBETCTBYIOINUEC UM KHCIOThI. COJIU 3THX KHCIOT
A3zot u pochop B mpupoze, ux 6uosoruIecKas poib.

Onementsl [VA-rpynmel. OOmasi XapakTepUCTHKA JJIEMEHTOB OTOM
IpYIIIBl Ha OCHOBAaHMM HUX mNojoxeHus B llepuogumyeckoit cucreme
anementoB JI.MI. MenzaeneeBa M CTPOEHHUS aTOMOB. YTIEPOL U €r0
AJUIOTPOIIHSL.

1.10.2 d->memeHTHLI.

Ocobennoctu ctpoeHusi atomoB -3imeMeHtoB (IB-VIIIB-rpymnm). Menp,




IIUHK, XPOM, >KeJIe30, MapraHel - MpOoCThle BELIECTBA, UX (U3NYECKUE U
XMMHUYECKHE CBOMCTBA.

Hemonctpauuu.  Kosjlekuuu — mpocThIX — BEWIECTB,  OOpa30BaHHBIX
DIIEMEHTAMU PA3JIMYHBIX JIEKTPOHHBIX ceMelcTB. Kolekiuu MuHepaaoB
U TOpHBIX nopo. [lonyuenne annoTponHbIX MOAU(DUKAIIHIA.

C/3 # 1 s-5€MEHTBI U P-DIIEMEHTBI, -3JIEMEHTHI i UX COCIMHCHHSI.

1.11. XuMus B KHU3HU 00IIIECTBA

XUMHS U TPOU3BOACTBO. XUMHUYECKas MPOMBIIIJIEHHOCTh U XUMHYECKHE
texHosnoruu. CpIpbe UISI XUMHUYECKOM MpOMBIIUIEHHOCTH. Boma B
XUMHUYECKOH  MPOMBIIIJICHHOCTH. DHeprus  UIsi  XUMHYECKOTO
npou3BoACcTBa. HayuHble TpUHIIMIIBI XUMHUYECKOTO MTPOU3BOJICTBA. 3alluTa
OKpY’Karollel cpellbl U OXpaHa Tpy/a MNPy XUMHUUECKOM MPOU3BOCTBE.
1.12. Xumus W TOBCEIHEBHAs JKM3Hb YeloBeKa. JloMaiiHss amnTeka.
CpencrBa JIMYHOM TMTHEHBI U KOCMETHKH. XUMUS W TUiIa. MapkupoBKa
YIaKOBKa MUIIEBbIX U TUTHEHUYECKUX MPOIYKTOB U YMEHUE UX YUTATh.
Hemonctpamuu. OOpa3ibl cpeACTB OBITOBOM XUMHUU M JIEKAPCTBEHHBIX
Mpenaparos.

2.0prannyeckasi XuMus

2.1. OCHOBBI OpPraHUYECKON XUMUHU.

2.1.1. TlpenmeTr opraHm4yeckoi XUMUH. TeopHsi CTPOEHHUS OPraHUYECKHUX
coenunenuit A.M. bytiepoBa. OCHOBHbBIE TOJOKEHUSI TEOPUU CTPOCHUS
AM. byrtnepoBa. XUMHYECKOE CTPOCHHME W CBOMCTBAa OPraHUYECKUX
BerecTB. OCOOCHHOCTH CTPOEHUS OPT. COCTUHEHUN

N3omepsl 1 ToMmosioru. CTpoeHHe aToMa yriepo/ia. DIEKTPOHHOE 00IaK0 1
opOuTanb, - U p-opoUTaTH. DJICKTPOHHBICE M JIIEKTPOHHO-TpaPUIECKUE
dbopMynbl aroma yriepoja B OCHOBHOM U BO30YXIEHHOM COCTOSIHHSX.
KoBaneHnTHast XxwMmuueckas CBSI3b M €€ KIacCU(pUKAIUS IO CIIOCo0y
nepeKpriBaHus opoutanei (0- u n-cszm). [lonsarue rubpunuzaum.

2.1.2. Xumuyeckue peakiuid B OpraHudeckol xumuu. Peakuuu
npucoenunenus (An, As), sanmumuHUpoBanus (E), 3amemenus (SR, SN,
SE), wu3omepuzauuu. Pa3HOBUOHOCTM  peakuuid  KaXJOro  THIIA.
Ocob6ennoctu OBP B oprannueckoii XuMHHU.

Homenkiiarypa XuMHUECKUX COEAUHEHUIN

Hemonctpauuu. Kosuieknuu OpraHMyYecKux BeIiecTB (B TOM YHUCIE
JICKapCTBEHHBIX MPEMapaToB, KpacUTENei), MarepraioB (IPHPOMHBIX U
CHUH-KMX Kay4dyKOB, IJIACTMACC M BOJIOKOH) M M3JeNUN W3 HHUX (HUTH,




OT/ICJIOYHBIC MATEPHAIIBI).

Mopenu monexyn CH4, C2H4, C2H2, C6H6, CHOH - mapoctepxHeBbie U
oO0beMHBIC. MOJIenM OTTAJIKWBAHKUS THOPHIHBIX OpOUTAlIEH C IMOMOIIBIO
BO3AYIIHBIX IApOB. MI3roToBIEHHE MOIEIIEH MOJIEKYIL.

IIpakTuyeckas padora Ne9

[Ipenmer oprannveckoil xumun. BeiBog XumMuueckux hopmyi

2.2. llpenenbHble YriaeBOIOPOIbI

['omonoruyeckuii psg ankaHoB. OCOOCHHOCTH CTPOCHHS MPEAEIbHBIX
YTJIEBOJOPOIOB. AnKaHbl KaK MpEeACTaBUTENN MpeAeNIbHBIX
YIJIEBOAOPOAOB. XUMHUYECKHE CBOMCTBa ankaHoB. Peakunun SR-Tuma:
ranorenupoBanue (padotel H.H. Cemenona), HutpoBanue no Konosaiony.
JlaGoparopHble crocoObl MOJyuYeHUsl aJIkaHOB: CUHTEe3 Bropua, ruaponus
KapOu1a aIFOMHUHHSL.

[[Inknoankanel. 'oMOIOrHYECKUNA Psii 1 HOMEHKJIATYypa IUKJIOATIKAHOB, X
obmas ¢opmyna XUMHYECKHE CBOHCTBA IMKJIOAIKAaHOB. Peakiuun
IIPUCOEIMHEHMS U PAJUKAIIBHOTO 3aMEIICHMUS.

H3rorosnenue Moaenei MOJIEKYJl aJIKaHOB U TaJIOT€HAJIKAHOB.
IIpakTuyeckasi padora Nel(

DIEKTPOHHOE U XMMHUYECKHUE CTPOEHUE NMpEAEIbHBIX Y B

2.3.OTHIIEHOBEIE U TUEHOBEIE
YTJIEBOJOPOIbI

2.3.1. DTUEeHOBBIE U JUEHOBBIC YTIIEBOAOPOIBI

OTUIIEHOBBIE  YIJIEBOJIOPO/JIBI. ['omosiornueckuii  psx  aJKEHOB.
OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl JSTHJIEHA U
aJKeHOB. XMMHUUYECKHE CBOMCTBA alKeHOB. [IpaBuno MapkoBHUKOBA U €ro
3JIEKTPOHHOE 000CHOBaHUE. Peaknun raJOreHUuPOBAHMS,
TUAPOTAIIOTEHUPOBAHMS, TUApaTalud, ruapupoBanus. [lonarue o
peakuusax nonuMmepusanuu. ['opeHne ankeHoB. Peaknuum okuciieHHs B
MSTKUX M JKECTKHX ycloBHsX. [IpuMeHeHHe U CIOCOOBI TMONYYCHHUS
asieHoB. lcrmonb30BaHre BBICOKOW PEAKIIMOHHOW CIIOCOOHOCTH aJICHOB B
XUMUYECKON MTPOMBILIIEHHOCTH.

JuenoBbie yrieBogoponsl. [loHsTHe u Kiaccupukanus TUEHOBBIX
YIJIEBOJOPOAOB 10 B3aMMHOMY PAcHOJIOKEHUIO KpaTHBIX CBS3€d B
MoJsiekyne. OCoOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOI'O CTPOCHUS
COMNPSDKEHHBIX  TueHOB. HoMmeHkiaTypa JAMEHOBBIX  YIJIEBOJOPOIOB.
Oco0eHHOCTH XMMHYECKUX CBOMCTB CONMPSIKEHHBIX JUEHOB, KaK CIEACTBHE
ux 3JIEKTPOHHOTO CTPOECHHUS. Peaknuu 1,4-nnpucoeuHeHus.




[Tonumepuszamuss nueHoB. CrnocoObl TOTYy4YEHUS JTUEHOBBIX  yrjie-
BO1I0poI0B: paboTel C.B. Jlebenesa, neruipupoBaHue aTKaHOB.

Kayuyku HaTtypanbHbIi U cHHTEeTUYECKHE. Bynkanu3anus kaydyka, pe3uHa
1 DOOHHUT.
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CBoiicTBa HEMPENEIbHBIX YTIIEBOJOPOOB

2.4. ALICTUIIEHOBBIE YTJIEBOIOPOIBI

2.4. ALICTUIIEHOBBIE YTJIEBOAOPOIbI

I'omonoruueckuit psa ankuHOB. ['omMonoruueckuii psia u obmas popmysa
anknHOB. HoMeHKkaTypa u usomepusi.

XVMHUYECKUE CBOWCTBA M MpHUMEHEHHE ANKUHOB. OCOOCHHOCTH DPEaKIIHiA
MIPUCOETUHEHUS 110 TPOMHOM YIIepOIHOU CBS3H.

Peakuus KyuepoBa. IlpaBuino MapKkoBHUKOBA TNPUMEHHUTEIBHO K
anerwieHaM. M3rotoBiieHue Mojenell MOJIeKyJl aTKMHOB, UX U30MEPOB.
IMpakTnyeckas padora Ne 12

CBoMCTBa allETUJICHOBBIX YTJIEBOJIOPOIOB.

2.5.Apomarnueckue yrieBoJ0pO bl

2.5.1. ApomaTudecKkue yriieBoJopoabl

I'omonornyeckuii psa apeHoB. beH30il kKak mNpeacTaBUTENIb apPEHOB.
Pa3BuTHe npeacTaBneHuit 0 CTpOSHUH OEH30Ia.

CoBpeMeHHbIE MpeiCcTaBiIeHUs] 00 3JEKTPOHHOM M MPOCTPAHCTBEHHOM
cTpoeHnn Oenzona. OOpa3zoBaHUE apOMATUYECKOW T-CHCTEMBI. ['oMosoru
OcH30/1a, MX HOMEHKIarypa, oOmias ¢opmyna. XWUMHYECKHE CBOWCTBA
apeHoB. [IpuMeHeHHe W TMOJyYyeHUE ApPEHOB. ApoMaTH3alUsl AIKAHOB M
UKJIOAJIKaHOB.

Hemonctpanuu. [llapoctep:kHeBbie 1 00bEMHBIE MOJIEIH MOJIEKYJ O€H3071a
u ero romojoros. Pa3nenenue cmecu

OCH30/1-BOJIa C IIOMOIIBIO JICJIUTENbHON BOpOHKH. PacTBopstomas
CIOCOOHOCTH OEH30171a.
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CBolCcTBa apOMaTUYECKUX YIII€BOJOPOJIOB.

2.6. [Ipupoausie HMCTOYHUKH
YTJICBOIOPOIOB

.6.1. ITpupoiHBIE UICTOYHHUKHU YTIIEBOJIOPOIOB
Hedts. Haxoxnenue B nmpupone, coctaB U (pu3nueckue CBOMCTBA HEPTH.
TonnuB-HO-PHEPreTHUECKOE 3HAUCHNE HEDTH.
[TpompbinuieHHas mepepadbotka HepTH. Pextudukanus HedTH, OCHOBHBIE
dpakun ee paszieneHus, WX HCIOJIb30BaHWe. BropuuHas mnepepaboTka




HedTenpoAyKkToB. PekTudukanus Mazyra mpu YMEHBIICHHOM JaBJICHHH.
KpekuHr HEPTETpOTYKTOB.

Paznuunbie Buabl KpekuHra. M3omepusanus ajkaHOB. AJIKUIUPOBAHHE
HEIpeAeNIbHBIX YIIIEBOIOPOIOB.

[Tpuponaubrii 1 monyTtHeId HedTsHOW Ta3. KameHHbId yronb. OCHOBHBIE
HaIlpaBJICHUs UCIIOJIb30BAHUS KAMEHHOTO YTJIsl.

Hemouctpanuu. Komnekuust «IIpupoiHble MCTOYHUKH YTIIEBOJAOPOIOBY.
CpaBHeHue mporieccoB ropenust HehTu u mpupoaHoro raza. O6pasoBanHme
He(TSHOW TUUICHKM HA TOBEPXHOCTH BOJbI. KaramuThueckwii KpeKWHT
napaduHa (WM KEpOCHHA).

IIpakTuyeckas padora Nel4

HaxoxxeHne B npupoje, cocTaB U (u3nYecKre CBOWCTBA HeTH.

2.7. I'nIipOKCHIIbHBIE COCTMHEHUS

2.7.1. 'uapOKCUIbHBIE COETUHEHUS

eMHEHUS

Crtpoenue u knaccuduxanus cnuproB. Kinaccudpukauus ciupToB mo TUIy
YTJIEBOJOPOAHOTO paguKalia, YUCIy TUIPOKCUIIBHBIX TPYII U TUIY aToMma
yIJIEpOJa, CBSI3aHHOTO C THUAPOKCUIIBHOW TPyHHod. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE THAPOKCUIIbHOM Ipynibl. BiusiHue crpoeHust
CIIUPTOB Ha WX (pu3NUeCKHe CBOWCTBA. [ OMOJIOTHYECKUN Psifl IPEACTBHBIX
OJIHOATOMHBIX CUPTOB. M30Mepus 1 HOMEHKIIaTypa aIKaHOJIOB, UX OOIIast
dbopmya.

XVUMUYECKHE  CBOMCTBAa  QJKaHOJOB.  PeakimoHHas  CIOCOOHOCTH
MpEAEIbHBIX OJJHOATOMHBIX CIIUPTOB.

OtnenbHBIE MPEICTABUTENM aJIKaHOJIOB. MeTaHOJ, €ro NpOMBINIIIEHHOE
MOJIy4YeHUE U IMPUMEHEHUE B MPOMBIIIIEHHOCTH. MHOTOATOMHBIE CIIMPTHI.
MN3omepusi m HOMEHKJIAaTypa TMpEACTaBUTENEH JIByX- U TPEXaTOMHBIX
cnuptoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX CIIUPTOB, UX
KaueCTBEHHOE OOHApYXKEeHHE.

®deHout. DIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue (peHosa. Bzaumuoe
BIIMSIHME apOMATHYECKOTO KOJIbIA U TUIPOK-CUIBbHOU TPYIIIIHI.
XuMuyeckue cBoicTBa (heHoIa KaK PYHKIHS €r0 XUMHUYECKOTO CTPOSHHUS.
JemoHcTpauuu. Mojenu MoeKyn cnupToB U (heHosoB. PacTBopumocTh B
BOJIE AJIKAHOJIOB, STWJICHIJIMKOJIS, [IIULEPUHA.

CpaBHEHHE CKOPOCTH B3aMMOJICUCTBHS HATPUSI C ITAHOJIOM, MPONAHOJIOM-




2, 2-METUIUPOIAHOJOM-2, ThunepuHoM. I[lomydenue OpomdTaHa u3
sTanona. KauecTBeHHbIe peakinu Ha (EHO.
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PacTBOpHMOCTB CIIUPTOB B BOJE.

2.8. Aapaeruapl 1 KETOHBI

2.8.1. Anpaerunel.

2.8.2. Keronsl

["omonoruyeckue psiibl albIETUI0B U KeTOHOB. [ToHsTHE 0 KapOOHMITBHBIX
COCAMHEHUSX. DIEKTPOHHOE CTPOCHHE KapOOHMIBHOM rpymmsl. M3omepus
U HOMEHKJIAaTypa aibJeTUAOB M KeTOHOB. Du3nueckue CBOWCTBA
KapOOHMJIBHBIX coeluHe-Huil. XHMMHUYeCKHe CBOMCTBAa QIbJIETUAOB U
KeToHOB. [lpumeHeHnne u moidydyeHHE KapOOHHWIIBHBIX COEIUHEHUIL.
[IpumeHeHne anmpAETHIOB W KETOHOB B OBITY M TNPOMBIIUICHHOCTH.
Anpneruapl W KETOHBI B mpupoae (ddupHble Macma, (HepoMOHBI).
[Monmyyenne  KapOOHMJIBHBIX  COCIMHEHWH  OKHMCICHHEM  CIUMPTOB,
rujapaTaliel  ajlKuHOB, OKHCIIEHHEM  YIJIeBOAOpPOoJoB. OTaenbHbIE
NPEJCTaBUTENIN aNbJETUI0B M KETOHOB, cHeruduyeckre crocodbl ux
MOJTY4YEHHS U CBOWCTBA.
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Hemoncrpanuu. HlapocTepkHeBble U OOBEMHBIE MOJECIU MOJIEKYI
albJIETUI0B U KETOHOB. [losydeHne yKCyCHOro anpierujia OKHUCICHHEM
sta”osa. KauecTBeHHBbIE peakuu Ha ajJbACTUAHYIO TPYIIY.

2.9. KapOOHOBBIE KUCIIOTHI

2.9.1 KapOOHOBBIC KHUCIOTHI. JIOTHI H HX

2.9.2. Cnoxwnsie 3¢gupsl. JKupsl.

MIPOU3BOHBIC

['omonornyeckuit psn NpefesbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XHUMHYECKUE CBOMCTBA KapOOHOBBIX KUCIOT. Peakiuu, HLTFOCTPHPYIOITHE
KHUCJIOTHBIE CBOMICTBA M WX CpaBHEHHE CO CBOMCTBAMU HEOPTraHUYECKUX
kucnor. OOpazoBanue (YHKIMOHATBHBIX IPOU3BOIHBIX KapOOHOBBIX
kucioT. Peakumm stepudukamuu. CrocoObl TMOMydYeHUsT KapOOHOBBIX
kucnotT. Crnoxueie 3¢upbl. CTpoeHNEe U HOMEHKJIATypa CII0XKHBIX 3()Upos,
MEXKJIaccoBass H30MepUsi € KapOOHOBbIMH KuciaoramMu. CrnocoOsl
MOJTyYEHUS CIIOKHBIX d(DUPOB.

Kuper. XKupsl kak ciaoxkHbie 3GUpsl raulepuHa. KapOoHOBBIE KHUCITOTHI,
BXOJISIIIIME B COCTAB KUPOB. 3aBUCUMOCTh KOHCHUCTEHLHU KUPOB OT UX




cocTaBa. XMMHUYECKHE CBOMCTBA KUPOB. brosornyeckas poyib KUPOB, UX
HUCIIOJIB30BaHUEC B GBITy U IIPOMBIIIICHHOCTH. COJII/I Kap60HOBI>IX KHUCIIOT.
Mpbina. Mbuia, CyniHOCTbh MOKOIIETO JIEMUCTBUS.

JlemoHcTpauuu. 3HAKOMCTBO € (PU3MYECKUMHU CBOWCTBAMH Ba)KHEHIIHX
KapOOHOBBIX KUCIIOT
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Anpaeruapl. Keronsl. KapOoHOBBIE KUCITOTHI.

2.10. ITonumepsl

2.10.1. [Tonumepsbr

Heoprannueckue noaumMepsl. [loauMepsl - TpoCThie BEIECTBA C AaTOMHOM
KPHUCTAJUIMYECKOM PEIIETKOW: aJIOTPOIHBIE BUAOM3MEHEHHUS YIJIEpOJa
(amma3, rpadutr, kKapOuH, QyIIEpeH - B3aUMOCBS3b THOPUIU3AIMHI
opOuTanmell y aTroMOB YIiiepoja C TPOCTPAHCTBEHHBIM CTPOCHHEM
AITOTPONHBIX MOJU(UKALNN); CEeJIeH U TEeJUTyp LEeNOYEeYHOrOo CTPOCHHSL.
[Tonmumepsl - CIOKHBIE BEIIECTBA C aTOMHOW KPUCTAILIMYECKON PELIETKOM.
MuHepabl ¥ TOpHBIE TOPOIbl. MUHEpaTbHOE BOJIOKHO * acOecT.
Oprannyeckne noiuMepbl. CrmocoObl WX  TOJTYYEHHUS:  pEaKIiH
MOJIMMEPU3ALMU U PEAKLIUHU [TOJIMKOHICHCALNH.

CTpyKTypbl OJIUMEPOB: JIMHEWHBIE, Pa3BETBICHHBIE U MPOCTPAHCTBEHHBIE.
Knaccudukanus nommMepoB Mo pa3indHbIM IPU3HAKAM.

Hemonctpauuu. Komnekunn miacrmMace, KaydykoB, BOJIOKOH, MUHEPAJIOB U
TOpPHBIX MOpoA. MuHepalbHOE BOJIOKHO - acOecT W H3Aenus U3 Hero.
Mopemu monekyn 6enkos, JIHK, PHK.
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Opranndeckue mnomuMepbl. CrocoObl WX  TONyYEHUS:  PeaKIHUH
MOJIMMEPU3ALMN U PEaKLIMH MOJUKOHJeHCAauuu. CTpyKTypsl MMOJIUMEPOB:
JUHENHBIE, Pa3BETBICHHBIC U MPOCTPAHCTBEHHBIE.

2.11. YrneBogbl

Momnocaxapuapel. CTpoeHHe U ONTHYECKas U30MepUsi MOHOcaxapuaoB. Mx
KJIacCU(UKAIUS IO YUCITy aTOMOB yTJIe-

pomxa ¥ TpHUpPOAE KapOOHWUIBHOW Tpymmbl. BaxHeWmne mpencTaBUTENN
MOHO3.

['mroko3a, cTpoeHue ee MOJEKYIbl U (PU3NIECKUE CBOMCTBA. XUMHUYECKHE
CBOICTBA IIFOKO3bl. Peaknu riroKo3sl

KaK MHOTOAaTOMHOTO CIIMPTa: B3aUMOJEWCTBUE TIIFOKO3bI C THAPOKCHIOM
menu(l) mpu KOMHATHOH TeMmmepaType M HarpeBaHUHU. PasnuyHble THUITBI




OpoxeHuss (CIUPTOBOE, MOJIOYHOKHCIIOE). [moko3a B mpupoe.
buonoruueckas posib U MpUMEHEHUE TIIIOKO3bl. DpyKTO3a B MPUPOJE U €€
Ouosnoruueckas poiib. [IeHTO3bI.

Hucaxapunpl. ITlonmucaxapunel. Ctpoenune nucaxapunoB. CrpoeHue u
XUMUYECKHE  CBOMCTBA  €axapossl. TexHOIornueckue  OCHOBBI
MPOU3BOJICTBA caxapo3bl. JIakTO3a U MaJbTO3a KaK U30MEPHI CaXxapo3bl.
[Tomucaxapuasr. O6miee crpoenue moiucaxapuoB. CTPOSHHE MOJIEKYJIbI
Kpaxmaja, aMHiI03a U aMIIONeKTHH. du3nyeckre cBOMCTBa Kpaxmaia, ero
HaXOXJeHUE B Mpupoie u Ouonoruueckas poib. I'mukoreH. I[lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBbIA IIeNK, BUCKo3a. CpaBHEHUE
CBOMCTB Kpaxmajia W 1esutroino3sl. OOHapy)KeHHE Kpaxmajia ¢ MOMOIIBIO
KaueCTBEHHOW peakluu B Mefle, XJiebe, Horypre, MaprapruHe, MaKapoOHHBIX
U3JIENHSIX, KpyIax.

C/3 Ne 8 YraeBosl
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JenicTBre Hona Ha Kpaxmall

2.12. AMHMHBI, aMUHOKUCJIOTEI, OCIIK1

2.12.1 AMuHBI. AMHHOKHCIIOTBI, O€JIKH

Knaccudukanus u u3omepust aMuHoB. [lonstre 00 amuHax. IlepBudHbIC,
BTOPUYHBIE M TpETUYHBbIE aMuHbl. Kiaccudukamus aMHUHOB TIO THUITY
YIJIEBOAOPOIHOTO pajauKajga W YUCIAYy AaMUHOTPYNI B  MOJIEKYJIE.
['oMonoruyeckue psabl MpeaeabHBIX amu(aTHYEeCKuX U apOMaTHYECKUX
aMHUHOB, U30MEPHS U HOMEHKJIATypa.

XUMHUYECKUE CBOMCTBA aMUHOB. AMUHBI KK OPTraHMYE€CKUE OCHOBAHUSI, UX
CpaBHEHHE C aMMHAKOM M JPYrHUMH HE-OPTaHWYECKMMU OCHOBAHMSIMHU.
CpaBHEHHE XHWMHYECKHUX CBOWMCTB alu(PaTHUYECKUX M apOMATHYECKUX
amuHOB. OOpazoBaHHE aMHJIOB. AHWIMHOBBIC KpacuTend. IloHsTHE O
CUHTETUYECKMX BOJIOKHax. [IpuMeHeHMe © TMOJIydeHHE AaMHUHOB.
[Tonyuenue amuuoB. PaboTer H.H.3unuHa.

AmwuHOKHUCHOTHL. [loHATHE 00 aMMHOKHMCIIOTaX, WX KilacCHpUKAIUsI |
crpoenue. Onruueckas uzomepus O-

aMHUHOKHUCIIOT. HOMeHKIaTypa aMUHOKUCITOT. JIBOMCTBEHHOCTh KMCIOTHO-
OCHOBHBIX CBOMCTB aMUHOKHCIIOT U €€ IMIPUYHHBI.

bunonspueie woHbl. Peakuum  koHneHcanuu. llenTuaHas — CBSI3b.
CuHTeTHYecKre BOJIOKHA: KampoH, 9HaHT. Kiaccudukanus BOJOKOH.




[ToryueHne aMUHOKHCIIOT, UX MPUMEHEHHE U Ouoornueckas QyHKIHUA.
benku. benku kak npupomHele mnonuMepsl. llepBuuHas, BTOpUYHAs,
TpPETUYHAs U YeTBEPTUYHAS CTPYKTYPhI OEIIKOB.

OubpUIIIApHBIE U TIOOYISIpHBIE Oenku. XUMHUYECKHUE CBONCTBA OCIKOB:
ropeHue, JeHaTypalus, TUIAPOJIN3, KaueCTBEHHbIE (LIBETHBIC) pEaKIUH.
buonorndeckne QyHkum OeIKOB, MX 3HAUYCHHE. bBemKkM Kak KOMITOHEHT
nuny. [Ipo6iema 6eTKOBOTO TOJIOAAHUS U TTYTH €€ PEIICHHUS.
JlaboparopHble OMBITHL. M3roToBICHHE HIAPOCTEPKHEBBIX U OOBEMHBIX
MOJIEJIEN N30-MEPHBIX aMUHOB. PacTBOpeHue

0enKoB B BoJie M uX Koaryisaius. OOHapykeHHe Oellka B KypUHOM siflie u
MOJIOKE.

C/3 N° 9 AMuHBI. AMUHOKUCIOTHL. benku.

[IpakTtnueckass padora No 20/lenarypamusi Oenka. I[BeTHble peakmuu
OEJIKOB.

2.13. A3zot cojepKalme
I‘eTepOI_[I/IK.HI/I‘-IGCKI/Ie COCINUHCHUA.

2.13.1. Tereponuknnyeckue coequHeHuss. HyKIEHHOBBIE KHUCIOTHI.
HyxienHoBble KHUCTOTBHI Kak TPUPOAHBIE mMonuMmepbl. HykineoTuasl, ux
crpoenue, npumepsl. AT® u AJID, ux B3aumonpeBpanieHue 1 pojib 3TOro
mpoiiecca B MPUPO/IE.

ITonstne JIHK u PHK. Ctpoenue JIHK, ee mepBuuHass u BTOpUYHas
ctpykrypa. Pa6orer ®@. Kpuka um JI. Yorcona. KomiuieMeHTapHOCTh
azotuctbix ocHoBanuid. Perumkarnus JIHK. Oco6ennoctu crpoennst PHK.
Tunet PHK u ux O6monornveckue pynkuuu. [loHsTHE O TPOUYHOM KO
(komone). buocuHTe3 Oenka B KMBOM KieTKe. ['©€HHas WHXXEHEpPHUS H
OMOTEXHOJIOTHSI.

Tpancrennbie GOPMBI paCTEHUN U KUBOTHBIX.

A3oTcoaepikalire CoeIMHEHHUS.

JeMmoHcTpanmu. Monenn MoJeKyn BaKHEWIINX TeTepolukioB. JleicTBue
pacTBopa mupuanHa Ha wHAHKaTop. Moaens monekynsl JJHK. OGpasiisr
IPOAYKTOB MHUTAHUS U3 TPAHCTEHHBIX (OPM pACTEHHM U >KUBOTHBIX.
JlexapcTBa 1 npenapaThl, U3rOTOBJIEHHBIE METO/IaMU T€HHOW MHXKEHEPUU U
OMOTEXHOJIOTHUH.
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A30TcoaepKalire CoeIMHEHHUS.




2.14. buonornuyecku
COCIUHCHUA

AKTHUBHBIC

CamocrositensHas padora cryaeHToB: depmenTsl. [lonarue o hepmenTax
KaK 0 OMOJIOTMYECKHX KaTalnu3aTropax OenkoBod mpupoabl. OcobeHHOCTH
CTPOEHHS U CBOMCTB B CPaBHEHHH C HEOPTraHMYECKUMHM KaTalu3aTOpamH.
Knaccupukanus ¢epmentoB. OCOOCHHOCTH CTPOCHHS U  CBOWCTB
(bepMEHTOB: CeIEKTUBHOCTh M 3(P(HEKTUBHOCTh. 3aBUCUMOCTh aKTHBHOCTH
dbepmenToB oT Temmepatypel U pH cpenbl. 3HaueHue (EpMEHTOB B
OMOJIOTUM U TIPUMEHEHHE B MPOMbINIIeHHOCTH. Butamunel. [lonstue o
ButamuHax. Mx kmaccudukamms u obo3HaueHue. Hopma morpeOneHus
BUTaMHHOB. Bono-pactBopuMebie (Ha npumepe ButamMuHoB C, rpynmbel B u
P) u xupopactBopumble (Ha mnpumepe ButamuHoB A, D wu E).
ABHUTaMHHO3bI, THIIEPBUTAMUHO3bI U TUTIOBUTAMUHO3bI, UX MPOPUIAKTHKA.
I'opmownsl. [ToHsATHE 0 TOPMOHAX KaK OMOJOTHYECKH aKTHBHBIX BEIIECTBAX,
BBITOJHSIONINX ~ OSHAOKPUHHYIO  PEryISIHI0 KHU3HEJCATEIIbHOCTH
opraam3mMoB. Kiaccupukanuss TOPMOHOB: CTEPOHJBI, IPOU3BOIHBIC
AMUHOKHUCIJIOT, TOJMIECNTUIHBIE U OeNKOoBble TOpMOHBL. OTAeNbHbIE
NPEICTABUTENN:  ICTPATUON, TECTOCTEPOH, WHCYIHWH, aJpCHAIHH.
JlexapctBa. IloHATHe o0 JekapcTBaX Kak XHMMHOTEParleBTUYECKUX
npemapatax. [ pymibl 1ekapcTB: cyabhaMuIbl (CTPENTONH ), aHTUOMOTUKH
(MeHULIWJUTMH), AHTUNUPETUKH (aCHUpUH), AHAIBICTHKU (AHAIBTHH).
be3omacHeie  cmocoOBl  NMPUMEHEHHWs,  JIGKApCTBEHHBIE  (POPMBEI.
Hemoncrpamuu. O6pa3iibl BATAMUHHBIX npenapatoB. [lonuBuramunst. C/3
N° 11 buomorndecku akTuBHBIE coeauHeHus. [(uddepeHnmupoBanHbI
3auer Pabora c yueOHOH, cmpaBouHOU swmreparypoir u WHTepHer -
pecypcamu. [ToaroroBuTh NoKiIax Ha TeMy 1o BbIOOpy: «buomornyeckue
GyHKIIIHN OEITKOBY,

«benkoBasi ocHOBa UMMYyHHTETa», «Jlepunur Oenka B MHILEBHIX
MPOIYKTAX U €r0 MPEO0JI0JICHNE B PaMKaX II00ATbHOM MPOIOBOIBLCTBEHHOM
IPOrPaMMBI».

IK3aMeH
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Bcero:
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3.YCJOBUS PEAJIM3AIIMN YUEBHOM JUCHUTLIAHBI

3.1. TpeOoBanuss K MHHMMAJIBLHOMY  MAaTEePHATbHO-TEXHHYECKOMY
o0ecrne4yeHn 10
Peanuzanust yaeOHOM AUCIUTIIMHBI TpeOyeT HalMuus y4eOHOTO KaOuHeTa.
O6opynoBaHue yueOHOTO KaOMHeTa:
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 (MyJIbTUMEIUITHBIC
oOydJarorue IporpaMmbl U 3JIEKTPOHHBIE YIEOHUKH IO OCHOBHBIM pa3ieiiaM
XUMUH, BUACOPUIBMBI 110 pa3zesiaM Kypca, Ipe3eHTAIUU TI0 TeMaM )
o yueOHas IuTeparypa
e Pa3AaTOYHBIN MaTepHal
e pa3NMuYHBIC TPUOOPHI
o yu4eOHO-HATJISAIHBIC TOCOOHS IO TUCIUTUTHHE « XUMUS»
« HaOOp IUIAKATOB WJIM 3JIEKTPOHHBIC H3TaHUS

JlonosiHUTeILHASA JINTEpPaTypa:

1. AapunorenoBa U B, babkos A.B, [TonkoB B.A. Xumus 2-e u3f., ucup U TMO/I.
VYueonuk u npaktukymis CI1O. FOpaiit - 2019. - 300c.
JononHuTeNbHASAIUTEPATYPA

2. HoBommuckuit 1.U., HoBommuckas H.C. Xumus ais npenogasatens. 10 kiacc.,
M.: «Pycckoecno-

BO», 2012rT.

3. HoBommmuckuii U.U., HoBomuuckas H.C. Xumus. [Ipodunbhsiii ypoeHb. 11
kiacc., M.: «OHHKCY,

20121.

4.TI'abpuensn O.C., OctpoymoB U. I'. Xumus: [locoOue 15 MOCTyNaOMKUX B BY3HI.
M.,2012r.

5.Pym3utuc T'.E., ®enpaman @.I'. Xumusa. OcHoBel oOmiei xumuu. 11 kiacc.
ba3oBsblii ypoBeHs M.

«OHnukcey, 2012r.

6.Epoxun I0O.M., ®ponos B.U. COopHuk 3amay U ympakHeHUH MO XUMUH, M.,
2012.

7.HecBuxckuii C.H., ®opmynsl no xumun M.: «OHukcy, 2012.

8.Xomuenko I'.Il. Xumusa s mocrynaromux B By3bl, M.: «Bblcmias mikosay,
2012r.

9.EropoB A.C. Xumus 1 komiemkeit. PoctoB w/1l, «®enukc», 2013 r.

HNuTepHeT-pecypcesl:

www.hemi.wallst.ru(O6pa3oBaTeabHbIN CAUT JJIS1 ITKOJBHUKOB « XUMUSI).
www.alhimikov.net(O0pa3oBaTeabHbIN CANUT JJIs IIIKOJIBHUKOR)



http://www.hemi.wallst.xn--ru(-8veagk5at1az2ahd5a5b4msa/
http://www.alhimikov.xn--net(-8nfahl8av3a1a4aid7a7b1mta/

www.chem.msu.su(OnekTpoHHas OMOINOTEKA 10 XUMHUH ).
www.enauki.ru(uHTepHeT-u31aHue A1 yuureneid « EctecTBeHHbIE HAYKN ).
www.lseptember.ru(Meronuyeckas razera «llepBoe ceHTIOPsI»).
www.hvsh.ru(GkypHan «XuMus B IITKOJIE» ).

www.hij.ru(GkypHan « XUMUS U KU3HBY ).
www.chemistry-chemists.com(3J1eKTPOHHBIN XypHaT « XUMUKHU U XUMUSD).
http://ru.wikipedia.neorg/wiki/ Bukunenus (caiir)

www.xumuk.ru (XumMuk (canr)

www.fptl.ru/biblioteka/neorganika.html (bubmmorexa xumuka(cainr)

5 OcobGeHHoCTH OCBOEHHUS pado4yell MporpaMMbl HHBAJUAAMH M JUIIAMH C
OrpaHUYeHHBIMHU BO3MOKHOCTSMU

Metoapl  HCCIENOBATENbCKOW  pabOThl  MPOBOAMTCS TPU  peau3alluu
aJanTABHOM  00pa30BaTEIbHOM  MPOrpaMMbl -  MPOTPaMMbl  IMOJATOTOBKHU
CIICIMAIIMCTOB CpeaHero 3BeHa 1o crnenuaibHocTh 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 TakXke oOeclnedeHus JOCTIKCHHUS OOYyJalOIMMHCS HHBAIHIAMH 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  paboOThl  OOydYarOIIUXCS 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,
BUJCOTEXHUKOM, DIIEKTPOHHOMN JIOCKOW, MyJIbTUMEIUNHON CUCTEMOM

Jns  cnaboBuasimux OOydarommxcsi B KaOWHETe MPelyCMaTPUBAIOTCS
IPOCMOTDP YHAJICHHBIX OOBEKTOB IPH IOMOIIM BHICOYBEIUYUTEICH IS
yIAJIEHHOTO MPOCMOTPa, UCIOJIb30BaHNUE bpaiiieBckol KOMIBIOTEPHOW TEXHHKH,
DJIEKTPOHHBIX JIYN, TMPOTPaMM HEBHU3YaJbHOTO JOCTyna K uH(popMauuy,
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 OCHAILEHWE YCTAHABIMBAETCS B KaOWHETE MpPU HATUYUU
oOyyJaroumxcsi Mo aJanTUPOBAHHOM 00pa3oBaTENbHON MporpaMme ¢ Y4eToM
MMEIOIIIETOCS TUIAa HAPYIICHUH 3J0pOBbs y 00yUaroIIerocs.

NudopmanuonHoe 1 MeTOAMYECKOe o0ecnieyeHue 00y4armmuxcs

Jloctyn k nHGOPMAIMOHHBIM U OMOIMOTrpadmueckuM pecypcam, yKa3aHHBIM B TI.
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 IEUaTHOUN opMe YBEITUUEHHBIM IIPUPTOM;

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 (JOPMEIIEKTPOHHOTO JOKYMEHTA;

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

¢ HCHOJIb30BAHUE TEKCTA C WITIOCTPALUSAMH,

e MYJbTUMENUNHBIE MAaTEPUAIIBI.
Bo Bpemsi camocTosiTeIbHOM MOATOTOBKM OOYyYarolMecss WHBATUILI U JUIA C
OTpaHUYEHHBIMH BO3MOXXHOCTSAMH 370POBBS JJOJIKHBI ObITH 00€CIeUeHbI T0CTYIIOM
K cetu IHTEpHET.

@opMbI 1 METOABI KOHTPOJISI H OLIEHKH Pe3yJIbTATOB 00y4eHH s

Meroapl HMCCIENOBATEIBCKUX JUCIUIUIMH (HOPMBI U METOIBI KOHTPOJIS
MIPOBOJISATCS C YUETOM OTPAaHUYCHHUS 37J0POBbS 00YUYAIOIIUXCSI.

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

dopMa  MPOMEXKYTOUHOM  aTTECTAlMM  YCTAHABJIMBAETCS 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 IPOBEICHUU IPOMEKYTOUHON 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.

®OH/J ONEHOYHbBIX CYPEACTB



Bonpocs! 1J1s1 ycTHOro onpoca

1. YUto siBngeTCS MpeaAMETOM U3YYECHUS XUMUU?

2. Kakue yacTulibl Ha3bIBalOT ATOMBI M MOJIEKYJIbI?

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

4. Kakoe BelecTBO Ha3bIBAIOT CIIOKHBIM?
5. Yro nmoka3siBaeT XuMuueckasi popmyna?
6. OxapakTepu3yiTe NOHITHUS «OTHOCUTENbHAs aTOMHAsl Macca XMMHUYECKOTO
7. BNeMEeHTa», «OTHOCUTEIbHAS MOJIEKYJISIPHAs MACCA BEIIECTBAY

8. CchopmynupyiiTe 3aKOH COXPAHEHUSI MACChI BEIIIECTB.
9. ChopmynupyiiTe 3aKOH TTOCTOSTHCTBA COCTaBa BEIIECTBA. SBISETCS JIM 3TOT 3aKOH

10. yHrBepCaJIbHBIM ISl BCEX BEIIECTB?

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

12. 3HaueHue JUIsi XUMHUYECKUX PacYETOB?

13. ChopmynupyiiTe IEPUOIUYECKHI 3aKOH.

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

15. Yto takoe rpymnmna? Yto nmoka3piBaeT HoMep rpynmbl. Kakve noarpynmsl Bel 3HaeTe?

16. UTto noka3bIBaeT NOPSIAKOBBINA HOMEp?

17. Kak ycrpoeHno atromHoe a1po? Uro takoe uzoronsl? [loueMy cBOKCTBA pa3IMUHbBIX

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

19. aToMHBIE MacChl pa3auyHbI?
20. OxapakTepusyiTe IOHATHE «MOHHAsI CBsA3b». KakoB MexaHu3m ero oopa3zoBanus?
21. OxapakTepu3yilTe MOHATUSA «KATUOHBI» U «aHHOHBD». Kakue rpynmnbl KaTHOHOB U aHMOHOB
BbI 3HaeTe?
22. Kakumu (pu3MUecKMMH CBOMCTBAMH  XapaKTEPHU3YIOTCS  BEIIECTBA C HOHHBIMHU
KPUCTATIMYECKUMHU peIIeTKaMu ?

23. Kakylo XMMHYECKYIO CBSI3b HA3bIBAIOT KOBAJIEHTHOW? Kakue mpH3HAKK YYWUTHIBAIOT MPU
KJIaCCU(PUKAIIUU KOBATCHTHBIX CBs3CH?
24. KakoBbl MEXaHH3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3U?
25. Kakumu 0COOEHHOCTSIMH XapaKTepPU3yeTCs CTPOCHHUE aTOMOB METAJIOB?
26. OxapakTepu3yiTe MOHATHE «METAUTHYECKasi CBA3b». UTO COMMXKAET ATy CBSI3b C MOHHOU U
KOBAJICHTHOM CBA3SIMU?
27. Yrto mpencTaBisieT coO0M MeTAITMYECKast KpUCTAITMYECKas pereTka’?

28. UYro Ttakoe cmech? Kakue Tumbl cMmeceil pasziMyaloT IO arperaTHOMy COCTOSTHHUIO
00pa3yromux ux BEHIeCTB?

29. Kakue TuIibl cMeceil pa3innyaroT Mo MPU3HAKY OJHOPOAHOCTU?
30. OxapakTepus3yiTe NOHATHE «IUCIEpPCHAasE cUcTeMa». YeM aucrepcHas CUCTeEMa OTINYAeTCs
OT OCTaJIbHBIX cMecen?
31. Kakue cuctembl Ha3bIBaIOT IpyOoaucriepcHbiMu? Ha kakue rpynmnsl OHU JAeSTCs?
32. Kakoii mpu3HaK JIeXHUT B OCHOBE TaKO# Kiaccupuxarmm?
33. Kakumu nucnepCHbIMU CUCTEMAaMU Bbl CTAJIKUBAETECH HA MMPOU3BOJACTBEHHOMN
34. mpakTuke u OyIeT UMETh JIeJ10 B MPo(hecCHOHANBHOM NesITeIbHOCTH?
35. Kakue cMecu Ha3bIBalOT pacTBOpaMu?
36. Kakue Tunsl pacTBOpOB Bbl 3HaeTe?

37. OxapakTepu3ylTe NOHATHE «PACTBOPUMOCTh BEIIECTBA B BOJE». B Kakux eAMHUIIAX

38. BeIpa)kaeTcsi pacCTBOPUMOCTH?
39. Kakue ¢hakTopsl BIUSIIOT HA PACTBOPUMOCTH B BOJIE Ta30B, JKUJIKOCTEH U TBEPJBIX BEIIESCTB?
40. Kakue BelecTBa Ha3bIBAIOT JEKTPOIUTAMU U HEDJIEKTPOJIUTAMU?
41. Kakyto poJib UTPAET BOJAA B MPOIIECCE AINEKTPOIUTUUECKON JUCCOLUALINN?

42. OxapakTepusyiWTe TMOHITHE «CTEMEeHb JJIEKTPOJUTUUYECKON nucconuanumn» Ha kakue
TPYIIIBI AETATCS SJIEKTPOJIUTHI IO CTENEHU TUCCOLUALNN?
43. [laiiTe onpenencHus KUCIOTaM U3 UX COCTAaBa U CTOYKHU 3PEHUS TEOPUU IIEKTPOIUTUYECKON
JUCCOLUALINN.



44. Ha xakue rpynsl AT KACIOThI?

45. Kak onpeaenuTs HaJTuyue KUCIOThI B IPOYKTaX MUTAHUS?

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

47. Ha xakue rpynsl A€IsST OCHOBaHUSA?

48. JlaiiTe onpenesieHre COJISIM UCXOMS U3 COCTaBa ATUX COECAUHEHMI. JJ1s1 KaKOM rpymIibl

49. coneit 3T0 onpeeneHne CpaBeaIuBoO?

50. Kak kmaccuduiupyroT coiau? Uto o01mero Mexay OCHOBHBIMH M KHCIIBIMU COJISIMH. UTO HX
OTJINYaeT?

INPUMEPHBIE TECTOBBIE 3AIAHUSA

Tect 1. (1-BapuanT)

Bonpoc Ne 1. Kakas popmynupoBka [leproauueckoro 3akoHa siBISETCS COBPEMEHHOM?

a) CBoIiCTBa XUMHUUYECKHX JIEMEHTOB, a TaKXe (POPMBI U CBOWCTBA UX COCTMHEHHUI HAXOIATCS B
NEPUOANYECKON 3aBUCHMOCTH OT BEIMYMHBI MX ATOMHOM Macchl.

b) CBolicTBa XUMHYECKHX 3JIEMEHTOB, a Takke (POPMBI M CBOMCTBA 00pa3yeMbIX UMHU MPOCTHIX
BELIECTB U COCIMHEHUN HAaxXOIATCSA B NEPUOAMUYECKON 3aBUCHUMOCTH OT BEIMUYUHBI 3apsoB MX
ATOMHBIX fJIEp.

Bompoc Ne 2. Kak onpenensercs MECTO XUMHUYECKOI0 AJIEMEHTa B epuoaudeckoi cucreme J1.1.
Meunneneena?

a) KOJIMYECTBOM 3JIEKTPOHOB Ha BHEILIHEM YPOBHE

b) KOJIMYECTBOM HEHTPOHOB B sI/Ipe

C) 3apsAJ0M s1pa aToma

d) aromHO#1 Maccoi

Bomnpoc Ne 3. Yto noka3biBaeT HOMEp nepuoaa?

a) YUCJIO BAJICHTHBIX AJIEKTPOHOB

b) uncia0 HEUTPOHOB

C) YHCJIO SHEPTETUYECKUX YPOBHEMN

d) 4ncio 37eKTPOHOB Ha BHEIIIHEM HEPTEeTHUECKOM YPOBHE

Bomnpoc Ne 4. Kak onpeaenuTs Yuciao SHEPTETUUYECKUX YPOBHEN B aTOME 3JieMeHTa?

a) 110 MOPSAKOBOMY HOMEPY JIEMEHTA

b) Mo HoMepy TPYIIIBI

C) [0 HOMEPY pszia

d) mo Homepy nepuoa

Bompoc Ne 5. Kakoii aneMeHT BO3IIIaBIIsET INIaBHYIO OATPYIITY IIECTOM rpynmbl?

a BaHaIUU

b) kucnopon

¢) ocdop

d) MBIIIBSIK

Bomnpoc Ne 6. Kakoit aieMeHT BO3IMUIaBiIseT MIaBHYIO NOATPYIIY HATON TPYIIbI?

a) BaHaIUI

b) azot

¢) pocop

d) MBITITBSIK

Bonpoc Ne 7. Ykaxurte 351eMEHT, BO3TIABISIONINA OOJIBIION MEpHO NEPUOTUIECKON CHCTEMBI
3JIEMEHTOB:

a) Cu (Ne29) b) Ag (Ned47) c) Rb (Ne37) d) Au (Ne79)

Bompoc Ne 8. CkobKO 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 JJIEKTPOHOB y aroma kambius? a) 1 b) 2 ¢) 8 d) 10
Bomnpoc Ne 11. Ckonbko sHepreTuyeckux ypoBHe# y atoma xpoma? a 1 b) 2 ¢c) 3 d) 4



Bonpoc Ne 12. Ckonbko 3HEpreTHUecKuX YpoBHEH y atoma ckanausa? a) 1 b) 2 ¢) 3 d) 4

Bompoc No 13. ATombl HaTpusi ¥ MarHus HWMEIOT: a) OJMHAKOBOE YHCIO 3JIEKTPOHOB b)

OJIMHAKOBOE YHCIIO AJIEKTPOHHBIX YPOBHEH C) OJMHAKOBYIO CTENEHb OKHCICHHS B OoKcuaax d)

OJIMHAKOBOE YUCJIO IPOTOHOB B SApax

Tect 2. (2-BapuanT)

Bomnpoc Ne 1. ATomsbl yriaepoaa 1 KpeMHUSI UMEIOT:

a) OJMHAKOBOE YMCIIO 3JEKTPOHHBIX YPOBHEH b) ONMHAKOBBIE PAJNYCHI C) OJUHAKOBOE YHCIIO
AJIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM ypoBHE d) OJMHAKOBOE YUCIIO MPOTOHOB B sApe

Bompoc Ne 2. Onpenenute kakoit 31o anement 1s2 2s2 2pl : a) Nel b) Ne3 ¢) Ne5 d) Ne7

Bompoc Ne 3. Onpenenute kakoit 310 35meMeHT 1s2 2s2 2p3 : a) Nel b) Ne3 ¢) Ne5 d) No7

Bonpoc Ne 4. Ha ocHOBaHUM SJEKTPOHHOH (OPMYIBI ONpeAenuTe, KaKHMMH CBOMCTBaMHU

obnmamaeT smeMeHT 1s2 2s2 2p5 : a) meramr 24 b) Hemeramn ¢) amdorepHbId 3aeMeHT d)

WHEPTHBINA 3JIEMEHT

Bonpoc Ne 5. Pacnpenenenuio 3J€KTPOHOB MO SHEPreTUUYECKUM YPOBHSIM B aTOME 3JIEMEHTA

COOTBETCTBYET psin uucel: 2, 8, 18, 6. B nepuoanueckoil cucteMe 3TOT 3IEMEHT PacloiOKeH B

rpymnme: a) VADb) VIAc)Vbd) VIb

Bonpoc Ne 6. Ha BHemHeM 3J€KTPOHHOM YPOBHE JBa 3JEKTPOHA MMEKOT aTOMBI: a) CEpPhbl U

kucioposa b) pochopa u azota ¢) Maraus u kanbius d) 6apus u HaTpuUs

Bompoc Ne 7. B psny xumudeckux smmeMeHToB Si— P — S — Cl Hemerammnmueckue CBOMCTBA: a)

ociabeBarT b) yCHIIMBAIOTCA ¢) HE U3MEHSIOTCS d) M3MEHSIOTCSI IEPUOINIECKU

Bompoc Ne 8. B psny xummudeckux sneMeHToB Li — Be — B — C Metanmnndeckue cBoicTBa: a)

HE U3MEHSIOTCS b) ycunuBaroTes ¢) ocnadeBaroT d) M3MEHSIOTCS MTEPUOANIESCKI

Bompoc Ne 9. ¥V xkakoro snemeHTa HamOojee BBIpaKEHBI HEMETAJUTMUECKHE CBOMCTBA? a)

dhocdop b) a30T ) MBITIBSIK

Bompoc Ne 10. Cpenu xumudeckux snemerToB Li, Na, K, Cs Hanbosee sspko cBOCTBa MeTamuia

BBIPKEHBI y: @) TUTHUSA b) HaTpus ¢) Kanus d) me3us

Bompoc Ne 11. ¥V kakoro snemeHTa HamOojee BBIPAKECHBI HEMETAJUTMUECKHE CBOMCTBa? a)

KHCJIOpo. b) cepa c) cenen d) Temryp

Bonpoc Ne 12. Kakoif U3 BbICHIMX OKCHJIOB OTHOCHTCS K OKCHIY, 0Opa30BaHHOMY 3JIEMEHTOM

nsaroi rpynmei? a) RO3 25 b) R205 ¢) RO2 d)R20

Bonpoc Ne 13. Kakoif U3 BbICHIMX OKCHJIOB OTHOCHTCS K OKCHIY, 0Opa30BaHHOMY 3JIEMEHTOM

yeTBepToit rpymnmbi? a) RO3 b) R205 ¢) RO2 d) R20 e) R203
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