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[Tpodunupyronum sK3aMEeHOM JJIsI aOUTYPUEHTOB, MOCTYNAIOIINX B MEAUITUHCKAC
BY3bI, SIBIISIETCS AK3aMEH MO XUMHUU. TpeboBaHMs K YPOBHIO MOJTOTOBKHA BO3PACTAIOT C
KaXbIM ToJ1oM. [lepBUuHOE OCBOEHME XUMHUM HAYMHAETCS C U3yUYECHUSI TEOPUU U BBITIOJ-
HEHUS CHCTEMBI YIIPaXXHEHUH, KOTOPBIC TTO3BOJISIOT BEIPAOOTaTh HEOOXOIMMBIE MPAKTH-
YECKHUE HABBIKH.

JlanHas momoJHUTENBHAsT 001e00pa3oBaTebHas MporpaMMa MpeIHa3HaYCHA IS
ciymatenei Llentpa npodopreHTallMOHHOM pabOThI U TOBY30BCKOI0 00pa30BaHMsl C BOC-
KpecHO# (hopMOi MOATOTOBKH, O0YUYaIOIIUXCS B OJIMHHAIIATHIX Kilaccax 0011eoopa3oBa-
TEJIbHBIX OpPTaHU3alUi, U MPECTaBIsET COOO0M MPOrpaMMy JIJisi OJTOTOBKH aOUTypUEH-

TOB K €JMHOMY I'OCYZJapCTBEHHOMY JK3aMEHY 110 XUMUHU.
COAEPKXAHHUE KYPCA XUMHNU

OBIIASA XUMUA

OCHOBHBIE MOHATHUS U 3aKOHBI XUMHHU. ATOMHO-MOJIEKYJISIPHOE YY€HHE. ATOMBI U
MoseKyibl. Macca aroMa (Monekyinbl). OTHOCUTENbHAsE aTOMHast Macca. OTHOCUTEbHAS
MOJIEKYJIsIpHAsi Macca. ATOMHas eIMHUIA Macchl. MOJib — Mepa KOJIMYECTBA BEIIECTBA.
MonsipHas Macca (eauHuIa u3MepeHus). Xumudeckuit anement. [Ipocroe Bemectno. [1o-
HsATHE 00 a/uIOTpOIHbIX Moudukanusax. [Ipuunns amnorponuu. CIoKHOE BEIIECTBO (XU-
MHUUYECKOE coeiMHeHne). MexaHnueckas CMeCh U XMMHYECKOE COEUHEHUE (CXOCTBA U
paznuuust). SABneHus Gpuznyeckue U XuMruieckrue. BaleHTHOCTh U CTETIEHb OKUCIICHUS XU-
MHYECKHX JIEMEHTOB. MeTaiuiel u HeMeTaibl. X monoxxenue B Tabmmie J.1.Mennene-
eBa.

OCHOBHBIE 3aKOHBI XUMUH. 3aKOH COXPAHEHUS MACCHI. 3aKOH MOCTOSTHCTBA COCTaBA.
3akoH ABorajapo u ero cienctBus. [loctossHHas ABorajipo, MOJISIpHBIN 00beM (coleprka-
HUE MOHATHS, YUCIICHHOE 3HaueHue). Y paBHeHue MeneneeBa-KnaneiipoHa.

Crpoenue aTroma. Xumuueckas cBa3b. [lepruonnueckuii 3aK0H U IEPUOJUYECKAS CH-
crema J[.M.MenneneeBa. OCHOBHBIE TMOJIOKEHUS MPOTOHHO-HEUTPOHHOW TEOPUHU CTPOE-
Hus sapa. [lonsaTre 06 semMeHTapHbIX YacTuilax (MpOTOH, HEUTPOH, IIEKTPOH). Hucien-
HbIC 3HAYCHUS MACChI U 3apsifa yacTullsl. M3otonsl. SAnepHeie npeBpameHus.

CrtpoeHne 3IeKTPOHHBIX 000JIOYEK aTOMOB XUMHUYECKHX dieMeHToB. [loHsaTue o
KBAaHTOBBIX YHCIIaX (TJIABHOE, MOOOYHOE, MArHUTHOE, CIIMHOBOE). ATOMHBIC OPOMTAIIH.
[TpuHIMTIBI pacnpeeseHus JIEKTPOHOB B MHOTORJIEKTPOHHBIX atoMax (npuHuumn [laymnu,
MIPUHIIAI HAUMEHBIIIEH dHEPTUH, MPaBUI0 XYHIA). DJIEKTPOHHBbIE KOH(pUTypaIuu (dJeK-
TPOHHBIE (HOPMYJIBI, FJIEKTPOHHO-CTPYKTYPHBIE CXEMbI) aTOMOB B OCHOBHOM U BO30YK-
JICHHOM COCTOSIHMSIX. S-, p-, d-, f-aemMenTsl, ux nonoxenue B Tabnuie JI.11. Menaeneesa.
DJIeKTPOHHBIC KOH(PUTYpPAIIMH HOHOB.

[leproauyeckuii 3aKOH U €ro 000CHOBaHUE C TOYKH 3PEHUS IJICKTPOHHOTO CTPOe-
HUst aToMOB. CTpoeHue nepuogndeckor cucteMsl. [lepuoasl. I'pynmel v noarpynmsl. 3a-
BUCHUMOCTB CBOMCTB 3JIEMEHTOB OT MOJIOKEHUS B IEPUOANYECKON CUCTEME.

Xumuyeckasi CBsi3b U €€ BUJbI: KOBaJICHTHAs (MOJspHAs U HENOJspHasi), UOHHAas,
BOJIOPOJIHAs, MEeTaJuIMYecKas. MexaHn3mbl 00pa30BaHMs KOBAJIGHTHOM CBSI3U: OOMEHHBIH
Y JOHOPHO-aKUENTOPHBII. XapaKTEPUCTHKA CBA3U (PHEPrus, JUIMHA, MOJASIPHOCTH). CBSA3b
oAuHapHas W KparHas. llepmomnueckne CBOMCTBAa aTOMOB: pPaguyC aroma, MOTEHUIHAI



MOHU3ALMH, CPOJICTBO K 3JIEKTPOHY, 3JEKTPOOTPULATEIBHOCTh U UX U3MEHEHUE B IIEPUO-
Jax U rpymnmax.

ArperaTHble COCTOSIHUS BelecTB. BemecTa aMmopdHbIe U KprcTauinyeckue. TUmbl
KPUCTAJUIMYECKUX PEMIETOK. BemniecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.

PactBopel. Boza - monsipHblil pacTBOpUTENL. PacTBOPUMOCTH BEIIECTB. 3aBUCH-
MOCTbh PAaCTBOPUMOCTH BEILECTB OT UX MPUPOJBI, TEMIEPATYPhl U IaBJICHUS. TeIoBbIe
3¢ deKThI pU pacTBOpEHUU. THITBI pacTBOPOB (Ta3000pa3HbIe, KUJIKUe, TBepabie). Kom-
YECTBEHHOE BBIPAXKEHUE COCTaBa PaCTBOpA: MPUOIMKEHHbIE (pa30aBlIeHHbIN, KOHIICHTPHU-
POBaHHBIM, HEHACBIILIEHHBIHN, HACHIIIIEHHBIH, IEPECHIIICHHBIN PACTBOP) U TOUYHBIE CTIOCOObI
BBIPKEHUSI KOHIIEHTPAIIMK PacTBOPOB (MaccoBast J0Jis, 00beMHas J10Jisl, MOJIIpHAsl KOH-
neHTpauus). [IpencraBineHuss 00 UCTUHHBIX U KOJUIOMAHBIX pacTBOpax. 3HauYeHHE PacTBO-
POB B MEIULIMHE, OMOJIOTUHU, XUMUH, B OBITY.

Teopus 37EKTPONIUTHYECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEANIEKTPOIUTHI. Pac-
TBOPHI 3J1eKTpoauToB. Kinaccudukaius seKTpoauToB no cuie (cnadbie u cuiabHble). Kon-
cranTta auccouuanuu. Crenens nuccounuanuu. CtyneHdaras nuccouuanus. Peakiuu B
pPacTBOPAX AIEKTPOIUTOB (KPUTEPUU HEOOPATUMOCTH PEAKIMI B pacTBOpax 3JIEKTPOJIU-
TOB). IOHHBIE YpaBHEHHUSI pEaKIHi (ITOJHBIE U COKPAILICHHBIE).

['unponus conei. [IpocToii u crynenuarsiii rugpoaun3. OOpaTUMBbIl 1 HEOOPATUMBIN
ruApon3. ['uaIpom3 no KaTUOHY, M0 aHUOHY cOJii. KHCIIOTHOCTh 1 OCHOBHOCTH PacTBO-
poB. IloHATHE O KHCIOTHO-OCHOBHBIX MHANKATOPAX.

OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAaHUs XUMHUYecKuX peakuuil. Knaccuduxamms
XUMHUYECKUX PEaKLUN: peakuy COeANHEHNUs, PA3JI0KEeHUs, 3aMelIeHus, oOMeHa. ['omo-
T€HHBIE U TE€TEPOreHHBIC PEAKIIUU. DK30- U SHIOTEPMHUUYECKUE peakiuu. Katanuruaeckue
U HeKaTaJluTH4eckue peakuuu. OOpaTuMble 1 HEOOpATUMbIE PEAKIIUH.

CKOpOCTh XUMHYECKOM peakInu (CoJep:KaHue MOHATUS, IUHUIIA U3MEPEeHHUS). 3a-
BUCHUMOCTb CKOPOCTH OT Pa3jIN4HbIX (PaKTOpOB (IPHUPOABI PEATUPYIOIIMX BEUIECTB, KOH-
LIEHTpaLNY, JaBJIeHUs, TemnepaTypbl). KoHcTaHTa CKOpOCTH XUMUYecKon peakiuu. Ku-
HETUYECKOE YpaBHEHUE XUMUYECKOUN peakuu. Bpems npoTekanus peakuuu (CBSI3b MEXKIY
BpEMEHEM M CKOpocThio peakiun). IIpasuno Baut-I'odda. TemnepaTyphsblil koappuiu-
eHT ckopoctu. Katanus u katanuzatopsl. [IpencraBienre o MexaHu3mMax roMOT€HHOTO U
reTepOreHHOro KaTaau3a.

TenoBble YPPEKTHI XUMUYECKUX PEAKIUA. DK30- U DHIOTEPMHUUYECKUE PEAKLIUU.
Tepmoxumudeckue ypaBHeHUs. 3akoH ['ecca u ero crmenctBus. Terutora oOpa3oBaHus u
TEIJI0TA CrOPaHUsL.

HeoOpatumble 1 0OpaTHUMbIe peakiini. XMMHUYECKOe paBHOBECHE. Y CJIOBHSI CMelIle-
Hus paBHoBecus. [Ipunnun Jle [larense.

OCHOBHBIE NIOJIOKEHMSI AIIEKTPOHHON TEOPUH OKUCIIEHHUSI-BOCCTAHOBIJICHHUSI (OKHCIIE-
HUE, BOCCTAaHOBJICHHE, OKUCIIUTEb, BOCCTAHOBUTEIb, OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS
peakuusi). BaxkHelrie OKUCIUTENN U BOCCTAHOBUTENU (ITPOCTHIE BEIIECTBA U XUMHUE-
CKH€ COeIMHEeHMs ). BiusiHue cpenibl Ha HanpaBleHUE OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX
peaKIuu.

[IpencraBnenne 00 ANEKTPOIU3E. DIEKTPOIU3 PACIUIABOB M BOJAHBIX PACTBOPOB C
WHEPTHBIMU 3JIEKTPOAAMU U PACTBOPUMBIM aHOJOM. KaToiHast u aHOIHASI pEaKLIUH.



OCHOBHBIE KJIACChl HEOPraHUYECKUX coeAuHEeHU. OKCUIbI, THIPOKCUABI (OCHOBA-
HUS, KUCIIOTHI), conu. Kitaccudukanmsi, HoMeHKIaTypa, rpagudeckue GopMyIibl, CocoObI
MoJTyueHus1, GU3NYECKUE U XUMUYECKHe CBOMCTBA. CBS3b MEXTY KIIacCaMHU.
Kommnekcubie coeauneHusi. CTpOCHUE KOMIUIEKCHBIX COEAMHEHUM Ha TMpUMeEpe
THAPOKCO- U aKBAKOMILJIEKCOB aTIOMUHUS, MEH, IIMHKA, XPOMa, a TaKXKe ITUAaHUIO0B XKe-
nesa (1) u xemesa (I11).
HEOPI'AHUMYECKAS XMW

Hewmeramnbl. O0111as xapakTepruCcTHKa HEMETAIIOB. S- U p-HeMeTaiubl. [lonoxkenue
B IIEPUOJNYECKON CUCTEME.

Bonopon u ero uzotonsl. Haxoxaenue B nmpupoie. J[BoiicTBEHHOE MOJI0KEHUE BO-
nopoja B nepuoanyeckon cucreme. CtpoeHue atoma. XapakTepHbIE CTEIEHU OKHUCIICHUS
1 BajeHTHOCTb. COCTaB U CTPOCHHE MOJEKYJbI BOJOpoaa. Duznueckue U XUMUUECKUE
cBoMcTBa. BoccTaHOBUTENBHBIE M OKUCIUTEIbHBIE CBOMCTBA BoAopoaa. CriocoObl Mmomy-
YEHUS BOJIOPO/a B MPOMBIIIJIEHHOCTH U Jaboparopuu. Bona. duzndeckre 1 XUMUYECKUE
cBoricTBa BoJibl. [lepokcua Bogopoaa, Ero OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS IBOMICTBEH-
HOCTb.

Hewmeramnsl VIIA rpynnsi. O6mias xapakrepuctuka 35meMenToB VIIA rpynmel. [a-
JoreHbl. BalleHTHBIE COCTOSIHHS TalloreHoB. ['amoreHoBomoponbl. ['anorenuasl. Xiop,
CTPOECHHE €ro aToMa. XapaKTEepPHbIE CTENEHN OKUCIIEHUs xjopa. [IpupoaHbie coeTnHEHUs
xyiopa. CocTaB U CTpOEHUE MOJIEKYJIbI XJ10pa. PU3ndecKue 1 XUMHUYECKUE CITIOCOOBI MOITy-
yeHus xjopa. Ero monydeHue B MpOMBIIUIEHHOCTH U JabopaTopuu. XJIOPOBOJIOPO, CO-
JIsiHast KUCJIOTa U XJopuibl. COCTaB M CTPOCHHUE MOJIEKYJIBI XJI0pOBO0poIa. Du3ndecKkue
Y XUMHYECKHUE CBOMCTBA, CIIOCOOBI MOJYyUYECHUS XJIOPOBOJIOPOA U COJITHOU KUCIOTHI. Ka-
YECTBEHHAsl PEaKIUs Ha XJIOPU/I-HUOH.

Kucnopoaconepxainiye COeIMHEHUs XJIOpa: OKCUABI, KUCIOTHI, cojid. CpaBHEHUE
KUCJIOTHBIX U OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX CBONCTB KHUCIOPOCOAEPKAIIUX KHUC-
JIOT XJIOpa B 3aBUCUMOCTH OT CTENIEHU OKHUCJICHHUSI B KUCIOTE. [ UIMOXJIOPUTHI, XJIOPUTHI,
XJIOpaThl, IepXJIopathl. XJIOpHAs U3BECTh, OEPTOJIETOBA COJIb, X TIOJyYCHHE, CBOMCTBA U
npumeHenue. CpaBHeHHE CBOMCTB (pTopa, Opoma u Hoaa co CBOMCTBAMHU XJIOpa, MOCIEI0-
BaTEIHLHOCTH BRITECHEHHMSI IPYT APyra U3 pacTBOPOB cojiei. Meanko-0nonorunyeckoe 3Ha-
yeHue 31eMeHToB VIIA rpynmnsl u ux coeuHeHuil.

Hemeramnst VIA rpynmel. O6mas xapaktepuctuka 35eMeHToB VIA rpynmbsi. Xanb-
KOTeHbl. BaJleHTHBIE COCTOSIHUS XAJIbKOT€HOB.

Kucnopon, crpoenne aroma. XapakTepHbIE CTEIEHU OKUCICHHSI M BaJECHTHOCTH.
Kucnopon B npupoae. AmnoTtpornHbsie Moaudukanuu kuciopoga. CoctaB U CTPOCHUE MO-
JIEeKYJIbI Kuciiopoia. Gu3ndeckre 1 XUMUYECKUE CBOIMCTBA, MOTYyYeHHE KUCI0PO/ia B MPo-
MBIIIUIEHHOCTH U JabopaTopuu. Kuciopos kak okucnutesb. Okcuabl U nepokcuanl. Cpas-
HeHUE (PU3NYECKUX U XMMUYECKUX CBOMCTB KUCIopoja u o30Ha. Cepa, CTpOCHHUE aToMa.
XapakTepHbl€ CTENEHN OKUCIIEHUS U BaJlIeHTHOCTH. HaxoxaeHnue cepel B pupoie. AJio-
Tpomnus cepbl. PU3NUECKre U XUMUYECKUE CBOMCTBA, ClIOCOOBI MoJydeHus cepbl. CepoBo-
JI0pOJI, CEPOBOJOPOAHAS KUCIIOTA, Cynb(uapl. COCTaB M CTPOCHUE MOJIEKYJIBI CEPOBOJIO-
pona. KucioTHble 1 BOCCTAHOBUTEIBHBIE CBOMCTBA CEPOBOAOPOAA. PUZNUECKUE U XUMH-
YECKHUEe CBOMCTBA, MOJMydYeHHE cepoBoaoponaa. KauecTBeHHas peakuus Ha CyJab(uma-HOH.
Kucnopoaconepxkamnme coenuaenus cepol: okcuabl cepol (1V, V), cepaucras u cepHas



KHCJIOTHI, CYIb(GUTHI U CyIb(}aTel. OKUCIUTEIHPHO-BOCCTAHOBUTEIHLHBIC CBOMCTBA CEPHHU-
CTOU KUCIOTHI U cynbdatoB. CBoiiCTBa U ciocoObl nmosydeHus. KauecTBeHHbIE peakiuu
Ha CcynbGuUT- U cyabdar -uoHbl. Meauko-Onojornueckoe 3HadeHue HemeTauioB VIA
TPYIIbI U UX COCAMHEHUH.

Hewmetamnst VA rpynmsl. OO1iast XapakTepUCTHKA JIEMEHTOB TJIaBHOW MOATPYIIIBI
IIATOW TPYIIIBI IEPUOINYECKON cucTeMbl. I[HUKTOreHBI. BameHTHBIE COCTOSHUSA THUKTO-
TE€HOB. A30T, CTPOEHUE aTOMa. XapaKTEPHbIEC CTENIEHU OKUCIIEHUS U BAJICHTHOCTH. Haxox-
nenue B npupoje. CoctaB U cTpoeHue MoJeKybl azoTa. [lonydyenue, pusnyeckue u xu-
MUYECKHUE CBOMCTBA a30Ta. AMMHak. [lomyueHne aMMuaka B MPOMBIIIJIEHHOCTH U J1a0o-
patopuu. CocTaB U CTPOCHHE MOJIEKYJIbl aMMHuaka. Mexanu3m o0pa3oBaHUsl HOHA aMMO-
HuA. OU3nUecKkue U XUMUYECKHE CBOKMCTBA: KUCIOTHO-OCHOBHBIE U OKUCIUTEIBHO-BOC-
craHoButenbHbie. Coni ammoHUs. Paznoxenue conelt aMMoHuUsI (TEPMHUECKOE U THAPO-
mu3). KauectBeHHas peakuus Ha HMOH aMmMmoHus. Kuciopopacoaepskamue cOeIMHEHUS
a30Ta: OKCHUJIbI, a30TUCTAsl U A30THASI KUCJIOTHI - PU3NYECKHE U XUMUYECKHUE CBOMCTBA, I10-
nydenue. Hutputel u HUTpaThl. OKHUCIUTEIHHO-BOCCTAHOBUTENbHAS JABONCTBEHHOCTh
HUTPUTOB. TepMuyeckoe pas3noxkeHue HUTPAToB. A30THbIe yaoOpenusa. docdop, cTpoe-
HHE atoMa. XapaKTepHbIE CTENIEHU OKUCIIEHUS U BAJICHTHOCTHU. [IpupoaHbie coenuHeHus
docdopa. [lonyuenne dochopa. Amnorpornus dochopa. Puzndyeckre U XUMUYECKUE
cBorictBa dochopa. ®ochun, dpochunsl. [lonyyenue u croiictBa. Kuciopoansie coenu-
HeHus pocdopa: okCubl, KUCIOTHI, conu. Merta-, mu-, opTopocdopHbie Kuciaothl. [lomy-
yeHue, pu3nyeckue U XuMudeckue cBoictBa. dochopHbie ynoopenus. Menuko-o6umolio-
rUYECKOe 3HAaYeHHEe HeMEeTAIIOB VA TPYNIBI U UX COCTMHEHUM.

Hemeramnsl IVA rpynmnel. OOmias xapakTepucTUKa 3JIEMEHTOB MOTPYIIIIBI
yriepona. llonoxxenue B nepuoauueckor cucreme. BajneHTHbIE COCTOSIHHUS 3JIEMEHTOB
IVA rpynnsl. Yriepon, ctpoenue atoma. XapaKTepHbIe CTETICHH OKUCIICHUS U BaJICHTHO-
ctu. Amotponus yriiepoaa. CTpoeHue U CBOMCTBa anMasa U rpadura. AKTUBUPOBAHHBIN
YTOJIb ¥ €70 IpuMeHeHne. Pu3ndeckre u XMMUYECKUE CBOMCTBA yraepoaa. Kucnopoansie
coeanHeHus yriaepona: okcua yriepoaa (1V), yromsHast kKuciaoTa, THAPOKApOOHATHI M Kap-
oonatsl. [lomydyenue, pusznueckue U XUMHYECKUE CBOMCTBAa. KauecTBeHHAs! peakius Ha
KapOOHAT-WOH. YTapHbIM ra3 u ero cBoicra. KpeMuuid, ctpoeHue aroma. XapakTepHble
CTETIEHU OKUCJICHUS U BaJIeHTHOCTH. [losyuenue u cBoiicTBa kpemuusi. Cunuuuabl. OKCu
kpemuus (V). Kpemuuessie kucinotel. CHIMKATBI, UX TOJYYCHHUE W CBOMCTBA. MeIuKo-
OnoJoTHYecKoe 3HaUeHre MEeMeHTOB |V A rpymnmbl U X coeqMHEHUH.

Mertamaer. O6muii 0630p MeTamioB. Haxoxaenue metamioB B pupoje. Ilomoxke-
HHE METAJUIOB B MEPHOJUYECKON CUCTEME JIEMEHTOB. Mertamnuyeckas cBsi3b. Ouznue-
CKHE€ U XUMUYECKHE CBOMCTBA MeTaiuToB. O01ue crmocoOb! moaydeHust MeTauioB. CriiaBsl
Y UX CBOMCTBA.

Metambl raBHbIX noarpymi. OOmas XxapakTeprucTUKa METaIOB HA OCHOBE X T10-
JIO)KEHUS B nepuoauyeckon cucreme. Hatpuit u kanuii, ctpoenue atroMoB. [IpupoaHbie
coeauHeHns HaTpus U Kanus. [lonyuenne. @u3nueckue 1 XUMUYECKUE CBOMCTBA HATPUS
u Kanus. Enkue menouyu, ux noiaydeHue u cBoiictBa. Conmu Hatpus u kanus. Kanuiineie
ya00peHus.

O6mas xapakrepuctuka 37eMeHToB ||A rpynnel. Kansiuit 1 Maruuii, ctpoeHue
atomoB. Haxoxnenue B npupoje. Ilonyuenue, ¢uznueckue M XMMHUYECKHE CBOWCTBA



KanpIus 1 Maraus. Heramenas u ramenas u3Bectb. JKeCTKOCTh BOJIbI, CIOCOOBI €€ ycTpa-
HEHUS.

OOmas xapakrepuctuka 31eMeHTOB |IIA rpynnbel. AlfoMUHUHN, CTPOEHUE aToMa.
[Tpuponnsie coenunenus amoMunus. [lonydenne, puznyeckue U XUMUYECKUE CBOMCTBA
ATIOMHUHHUS. ATIOMUHOTEpMHESL. AMGBOTEPHOCTD aTIFOMUHUSA, OKCHUJIA U TUAPOKCUIA ATIOMHU-
Husl. ['maponns cosiel amoMuHHS.

Meanko-61oI0rnYecKoe 3HaUeHHe METaUIOB TJIABHBIX MOATPYII U UX COEIUHE-
HUW.

Metamnbl no6ounbix noAarpynmn. Meab. [lojoxkeHrue B MepuoanyecKoi cUcTeMe.
Crpoenune atoma. XapakTepHbIE CTETIEHU OKUCIEHUS U BaleHTHOCTH. COeMHEHUS MEIU
(1) u (I1): oxcumpl, rUaAPOKCUBI, coiu. [TomyueHre U CBOMCTRA.

[MuHk. [Tonoxenue B nepuoaudeckoit cucreme. Ctpoenue atoma. CBoiicTBa LIMHKA,
OKCHJa Y TUAPOKCHIA HIUHKA. AM(MOTEPHOCTh HUHKA U €ro coeAMHEHUI. [IMHKaThl 1 ruj-
POKCOKOMILIIEKCHI [IUHKA.

XpoM. Ilonoxenune B nepuoandeckon cucreme. CTpoeHUE aToMa. XapaKTepHbIE
CTETIEHU OKHUCJICHUA U BaICHTHOCTU. CBOMCTBA XpoMa U €ro coenuHeHuil. Okcua u rui-
pokcup xpoma (l1l), ux nonyuenue u amporepHOCTb. XPOMUTHI U THAPOKCOKOMITIEKCHI
xpoma (I11). XpomoBbIid aHTHAPUA, XPOMOBAsT M TUXPOMOBAsI KHCIOTBL. XPOMAThI U JH-
xpomatbl. OKUCITHTEIbHBIC CBOMCTBA coenuueHuit xpoma (V).

Maprasnen. ITonoxenue B nepuoandeckoit cucreme. CTpoeHue aTroMa. XapakTep-
HBIE CTEIIEHH OKHCIIEHHS W BAJIEHTHOCTH. VI3MEHEHHE KHCIIOTHO-OCHOBHBIX M OKHCIIH-
TEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB COEIMHEHUI MapraHua B 3aBUCUMOCTH OT CTEIICHU
okucieHus mapranua. [lepmanranar kanus. Tepmuueckoe pasioxxenue. BocctaHoBieHue
IIEpMaHraHaT-uOHA B KUCJIOM, HEUTPAIILHOM U LIEIIOYHOM Cpeiax.

Kenezo. [Tonoxenue B nepuoguyeckoit cucreme. CTpoeHue atoma. XapakTepHbIE
CTEIIEHHU OKUCJIEHUS U BAJIEHTHOCTH. [loiyuenue xkene3a. XuMuuecKkue CBOKMCTBA KEJe3a.
Oxcunel 1 ruapokcust xenesa (1) u (1), ux monyuenne u cporicra. Comu sxenesa (1)
u (I11). KauectBennsle peakiuu Ha noHbl xkenes3a (1) u (111).

Meanko-01oI0rnYecKoe 3HaU€HHE METAIIOB MOOOYHBIX MOArPYII U UX COEIUHE-
HUM.

OPTAHUYECKASA XMUA

Teopernueckue MoJ0KEHUSI OPraHUUECKON XUMUHU. Teopuss XMUMUUYECKOTO CTPOEHHUS
oprannueckux coequnenuit A.M.bytnepoBa. U3omepust u ee BUbI (CTPYKTypHAasi, F€OMET-
pUYecKasi, MOJIOKEHHUSI KPATHOM CBSI3M WM (YHKIIMOHATILHOU TPYIIIIHI).

OcoOeHHOCTH CTPOCHMSI aToMa yIyiepojia. DJIEKTPOHHOE 00JIako U OpOUTallb, UX
(bopMBI: s,p. DIEKTPOHHOE U JIECKTPOHHO-Tpaduyeckre GopMyJsibl aTOMa yIiiepoja B HOp-
MaJIbHOM Y BO30YKJIEHHOM cOoCTOsIHUSIX. [ToHATHE O THOpUAM3alUK aTOMHBIX OpOUTAIIEH,
BaJICHTHBIE COCTOSIHUS aToMa yriepoaa (sp, sp? u sp°). Banentnocts. I[loHsTHE nepBuy-
HOTO, BTOPUYHOT'O, TPETUYHOTO ¥ YETBEPTUYHOTO aTOMa yriepoaa.

DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI OPTaHUYECKUX BEILIECTB Ha
puMepe MoJIeNIel MOJIEKYJI MeTaHa, dTUJICHA, alleTUJIeHa U 0eH30Ja. DJIEKTPOHHAs MPH-
pOJa XUMUYECKUX CBS3EH B MOJIEKYJIAX OPraHUYECKUX COEAUHEHUN. Pa3HOBUIHOCTH XU-
MUYECKOU CBSI3U: G- U T-CBsI3U. CBOMCTBAa XUMUYECKHUX CBSI3€M B MOJIEKYJIaX OpraHUye-
CKUX COEJIMHEHH: TIOJISIPHOCTD, COIPSKEHHE, ETOKAN3alns, apOMaTUYHOCTh. [loHsATHE



0 B3aMMHOM BJIMSIHUM aTOMOB Ha MpUMEpPE TOIyoJia, (eHOJa, XJIOPYKCYCHONU KHUCIIOTHI.
Cnioco0bl pa3psiBa cBsizeid. [IpomexxyTouHble YyacTHIbI (paIuKalibl, KATHOHBI, aHUOHBI, UX
cBoiicTBa. Knaccudukanus opraHMuecKUx COCIUHEHM, OpraHMYeckux peakuuid. Kuc-
JIOTHO-OCHOBHBIE€ U OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA OPraHUYECKHUX COEIH-
HeHui. OO1Me NPUHLINUITBI HOMEHKJIATYPbl OPraHUYECKUX COETMHEHH (TpUBHANIbHAS, pa-
JTYKaJbHasl, CHCTEMaTHIeCcKas).

OCHOBHBIE KJIaCChl OpPraHUYECKUX coeluHeHuil. YrieBogopoasl. Knaccuduxamms
yrieBoaopoaoB. llpenenbHpie yriaeBo1opoasb! (aakaHbl). 'oMOI0ruueckuil psii alKaHoB.
3aKOHOMEPHOCTH M3MEHEHUs1 (PU3NYECKUX CBOICTB B FOMOJIOTHYECKOM psiay. M3omepus
M HOMEHKIAaTypa aikaHoB. MeraH. TeTpadapHUecKOe CTPOEHHME MOJIEKYJbI, SP°-
ruOpuansanus. [Ipuponnsie ucrounuku. [lomyuenue, puznyeckue U XMMHUUECKHUE CBOM-
cTBa MeTaHa. MexaHu3M peakuuu 3amelneHus. L{ukmoankansl. OCOOEHHOCTH CTPOEHUS
LMKJIONPOIaHa U HUKIOTeKCaHa.

HenpenenbHble yraeBogopoabl (AIKEHbI, AIKUHBI). ['OMONIOrn4eckuil psij 3THUICHA.
N3omepuss 1 HOMEHKIIATypa aJKEHOB. DTWJIEH: AJIEKTPOHHAs MPUPOAA JBOWHOW CBS3H,
CTPYKTypHas (popMyJia, SP>-ruOpuau3anys, G- M T-CBA3U B MOJIEKyJe dTuineHa. Ilomyde-
HUE, PU3NYECKUE U XMMHUYECKUE CBOMCTBA ATWJIEHA. Peakuus moiMMepu3anuu Ha Ipu-
Mepe MOTy4YeHHs oau3TUiIeHa. J(ueHoBble yraeBoaopoas! (nquensl). byranuen. [Tpupoa-
HBIM U CHHTETUYECKUU KAyUyKHU.

["'omonoruueckuii psia auetuiieHa. i3oMepusi © HOMEHKIIATypa aIKHHOB. ATIETUJIEH.
DneKkTpoHHAas NPUPOIAa TPOMHOM CBA3M, CTPYKTypHas popmyna, Sp-rudpuaunzanusd. [lomy-
yeHue, pu3nueckue 1 XuMU4YecKue cBoMcTBa aneruieHa. Peakuus Kydepoga.

ApomaTtnueckue yrieBoopossl (apensl). ['omonornyeckuii psig 6enzona. benszoun.
DNEeKTPOHHOE CTPOEHUE MOJIEKYJ bl OeH3o0a. PopMysia XUMHUUECKOTO CTPOEHUs (COBpe-
MeHHas, Kekyne). [lonyyenue, ¢pusnueckue u xumMuueckue cBorctsa OeHzona. Tomyon.
B3anMHoe BIMsiHUE aTOMOB B MOJIEKYJIE TOJIYOJa.

["anorenconepsxaiue coequHeHuss. MeToapl MOJyYeHUsI U CBOWCTBA Ha MpUMEpE
METaHa, YKCYCHOM KUCJIOTBI U JIp. COCTUHEHUN.

HedTps 1 ocHOBHBIE TPOAYKTHI €€ nepepadboTku. [Ipupoanble ra3pl U UX UCIOJIB30-
BaHUE.

Kucnopoaconepxamme opranudeckue coenrHeHus. Crnuptel. DyHKIHMOHAIbHAS
rpynna. Knaccugukanus cnuptoB. ATOMHOCTh cIUpTOB. [lepBUuHbIe, BTOpUYHBIE U TpPE-
TUYHBIE CIIUPTHL: MPEAEIbHbIEC, HEMPEAEIBHBIE U apOMaTUYECKue crupThl. ['oMonorunye-
CKMI Pl IpeJIedbHBIX OJIHOATOMHBIX CIUPTOB. HoMeHKIIaTypa u n3oMepusi. ITUIOBBIN
cnupT. CTpoeHne MOJIEKYJIbl, CIIOCOOBI MOJIYyYeHUSs], PU3HMUECKHEe U XUMUYECKHE CBOMCTBA
ATUJIOBOTO CIHUPTA.

MHoroaToMHbi€ CIIUPTHI: ATUIICHIJIMKOJIb U TIUIEpUH. X cTpoeHue, noinydeHue u
CBOMCTBA.

®enon. CtpoeHue Mosiekynbl. B3aumHoe BivsHuE aTOMOB B MoJjiekyJe (henomna. I1o-
Jy4eHHUE U CBOICTBA eHOoa.

Anbaeruapl 1 KeTOHBI — (PyHKIIMOHAIbHBIE H30Mepbl. ['OMonornueckuit pss anbe-
ruioB. 3oMmepurs 1 HOMEHKIIaTypa anbaeruoB. @opmansaerua u anetanbaerua. Ctpoe-
HUE MOJIEKYJ, MOJy4YeHHe, (PU3NIECKUE U XUMUYECKHE CBOMCTBA. Peakiiny moJuKoHIeH-
caruu. [lonydyenue denono-popmManbaeruaHON CMOIBI. ATIETOH — MPOCTEHIINIA KETOH.



IlonydeHue u CBOMCTBA allETOHA.

Kap6onoBble kuCIOTBl. OCHOBHOCTB KUCHOT. [IpenenbHble, HENpeaenbHble U apo-
MaTH4eCKHe KapOOHOBBIE KHCIOTHI. ['OMONOTHYECKUI psii MPEAeTbHBIX OJHOOCHOBHBIX
KHCIoT. MypaBbuHas M YKCyCHasi KUCIIOTHL. VX cTpoenue, nonydenue, Gu3ndecKue u Xu-
MHYECKHE CBOWCTBA. Bpicime kapOOHOBBIE KUCIOTHI — MAJIbBMUTHHOBAS, CTEAPUHOBAs,
OJICUHOBAs, JTUHOJICBASI.

O¢upsl. [Ipocteie u cnoxuble 3¢upsl. [lomyuenue, uznyeckue U XUMUUYECKHUE
cBoiicTBa. Peakuuu stepudukanmu. ['naponus cioxxHbIX 3(pUpOB.

[Tpou3BoHbIE KaPOOHOBBIX KHUCIIOT: COJIM, CJIIOKHBIE 3(PUPBI, aMUABI, AHTUAPUIBI,
raJIOreHaHTUIAPUABI HUTpWIbL. [lonydeHne, XuMU4eCKUe CBOMCTBA.

A3orconepikamue opraiudeckue coeauHeHus. HwurtpocoennHenus. @DyHKIMO-
HasbHada rpynna. Hutpo6enson. I[lomydenue u cBoiicTaa.

Amunbl. @yHkimonansHas rpymnmna. Kimaccudukanusa. Crtpoenue moseky:. [Tomyde-
HHAE€ U CBOMCTBA aMHHOB. KHCIIOTHO-OCHOBHBIE W OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC
CBOKCTBA aMUHOB. AHWIMH. CTpoeHne MOJIEKYJIbI, IOJIy4YEeHHE U CBoMcTBa. Peakuus 3u-
HUHA.

AMUHOKHCIIOTHI. OYHKIIMOHAIBHBIE TPYIIIBL. ['OMOJIOrHYeCKuil psii aMUHOKHCIIOT.
Anbpa- u 6eta-aMuHOKUCHOTHI. [loHsATHE O OUITOISIPHOM HOHE, TenTUAHOU cBsi3u. OOpa-
30BaHMe NenTtuaoB. [lomydeHrne u cBOMCTBa aMUHOKUCIOT. CTpOCHUE OTAEIBHBIX MPEI-
CTaBUTEJEH AMUHOKHUCIIOT: TJIMLMHA, aJJaHWHA, UCTEUHA, CEPHUHA, TIIyTAMUHOBOW KHC-
JIOThI, TM3KHA, (peHmnananuHa. [IoHsATHE O reTepOUKINYECKUX coequHeHusX. CTpoeHue
U XMMHWYECKHE CBOMCTBA NMUPHUAMHA, IUPpOIa, TUpUMUANHA U TypuHa. CTpOEHHE NUPH-
MUJMHOBBIX Y IIypPUHOBBIX OCHOBAaHUI: HUTO3MHA, ypalusia, TAMUHA, aICHUHA, TYaHUHA.

Mennko-61oa0rnueckoe 3HaueHne OCHOBHBIX KJIACCOB OPTaHUYECKUX COCIUHEHUH.

Baxueiimme oprannyecKkue NpUupoIHbIE COCIUHEHHUS.

Kupsl. [lonyuenne u cBomcTBa kupoB. OMBUICHHE KUPOB. [ 'MaAporeHn3anus xu-
POB.

VYrneBoapl. @yHkimoHanbHas rpynna. Knaccudukanusa yrneBonos. Ilpupoansie
HMCTOYHUKH U CIOCOObI mostyueHusi. OcoOeHHOCTH n3oMepun. MoHocaxapuibl: TJIIOK03a,
bpykTo3a, pubdo3a u n1e3okcupuoo3a. FIx ctpoeHne u xuMuueckue cBoicTBa. Jlucaxapuib:
MajbT03a U caxapo3a. BoccTanaBimBarolye 1 HEBOCCTaHABIMBAKONIME aucaxapuasl. Ca-
xapo3a. ['maponus caxapossl. Ilomucaxapuibpl: Kpaxman U LEJUI0I03a. JTepuduKaius
L(EJUTIOIIO3BI.

benku - BBICOKOMOJIEKYJIIPHBIE NPHUPOAHBIE coeauHeHus. CTpoeHue, CUHTE3 WU
cBoiicTBa OenkoB. [loHsTHE O IEPBUYHOM, BTOPUYHON U TPETUYHOU CTPYKTypax OEIKOB.
KauecTBeHHbIE peakiiu Ha OENKH.

Menuko-6uonorndeckas poJib MPUPOTHBIX COCTMHEHHM.

BricokoMonekyssipabie coeauHeHnus. O01ue NOHATUS XUMUHA BBICOKOMOJIEKYJISIP-
HBIX COCIMHEHUI: MOHOMEp, MOJUMED, DJIEMEHTAPHOE 3BEHO, CTEIEHb NOJMMEPU3ALNH.
Peakuuu nonuMepusanuu 1 MOJIMKOHAEHCALNN, KaK CIIOCOOBI ITOJTyYEHUs IOJIMMEPOB, UX
CXOJCTBO U pa3jInyusl.

TEMATHUYECKOE COJIEPXKAHME 3AHATUN 1 YUEEHBIE BOITPOCHI



Ne 3ans-
TUSA

Tewma 3auaTus

Y4eOHbIe BOITPOCHI

OBIIAA XUMHIA

OCHOBHBIEC TIOHSTHS U 3a-
KOHBI XUMHH.

CrtpoeHue aroma U nepu-
OJIMYECKUI 3aKOH.
XuMmuueckasi CBSI3b U
CTpOEHHE BEIECTBA

3aKOH COXpaHEHHUs Macchl ¥ dHepruu. ['azo-
BbI€ 3aKOHBI. 3aKOH ABoraapo. Moibs-Mepa
KoJuyecTBa BemlecTBa. [loHATHA: MOISIp-
Hasi Macca, MOJISIpHBIM 00beM, YuCiIo ABO-
rajipo, mMaccoBasi, oOb€MHasg U MOJSIpHas
JIOJIM, OTHOCUTEIIbHAS INIOTHOCTh Ia30B.
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
3JIEMEHTOB

MIEPBBIX YEThIPEX MEPHOIOB: S-, P- u d-ie-
MEHTHI.

OnekTpoHHasi koHburypamus atoma. Oc-
HOBHOE€ U

BO30Y>KJICHHOE COCTOSTHUE aTOMOB. OJIEK-
TpoHHast KoHpurypamuss noHoB. Cokpa-
IICHHBIC AJIEKTpOHHBIE Gopmyibl. [IpoBan
3JIEKTPOHA.

3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB 3Jie-
MEHTOB U HX

COCIMHEHUH T10 NIEPUOIAM U IPyIIaM
Tunbsl XUMHUYECKOW CBS3U: KOBAJICHTHAs
(monsipHas ¥ HENoJIsIpHas), MOHHAs, BOJIO-
pOIHasl, METAJNTAYECKASL.

KoBanenTHas cBs3b-

MexaHu3Mbl, XapaKTEPUCTUKHU
(MOJIAPHOCTL U DHEPrusl CBSI3U, JJIMHA,
POYHOCTb, KPATHOCTH). MlOHHas CBSA3b-Me-
XaHU3M O0pa3oBaHUs, XapaKTEPUCTHKU
CBSI3U

Merammueckasi CBA3b-MEXaHU3M 00pa3o-
BaHus. OCOOCHHOCTHM METAJJIOB BCIIE-
CTBUE HAJIWYUS METALINYECKOU CBs3U. Bo-
JIOPO/IHAS CBSI3b - MEXAaHU3M 00pa30BaHUS,
XapaKTEPUCTHKHU.
DIJIEKTPOOTPULIATENBLHOCTh. CTENEHb OKHC-
JICHUS ¥ BAJICHTHOCTh XUMHUYECKHUX JJIEMEH-
TOB.

BemectBa MONEKyISIPHOTO M HEMOJIEKY-
JSIPHOTO CTPOECHUSI.

Tun KpUCTaUIMYECKOW PEHIETKU. 3aBUCH-
MOCTb CBOWCTB

BEIIECTB OT UX COCTaBA M CTPOCHUS




OCHOBHBIE KJIACChl HEOP-
TaHUYECKUX COCAUHECHUIN
DNeKTpOoIuTUYECKas AUC-
COL[ALIUSL.

Oxcuppl: knaccudukanus, HOMEHKIATypa,
rpaduueckue popmynsl. [lomyuenue, Qu-
3MYECKHUE M XUMUYECKHE CBOMCTBA OKCH-
JIOB.

OcHoBanus: Ki1accuukaiyss 1 HOMEHKJIIa-
Typa, rpaduueckue hopmyisl. [Tonyuenue,
du3nUecKkue XMMHUYECKUE CBOMCTBA OCHO-
BaHU U aM(POTEPHBIX THIPOKCUIOB.
Kucnotel: knaccuduxanus, rpadpudeckue
dbopmybl, oydeHue, PU3NYEcKre U Xa-
PaKTEpHbIE XUMHUUYECKHE CBOMCTBA KUCIIOT.
Comu: knaccudukauusi, HOMEHKJIATYpa,
rpaguueckue GopMyIibl, Ody4eHue, Pu3n-
YECKHUE U XAPAKTEPHbIE XUMHUYECKHE CBOM-
CTBA COJIEH.

B3anmocBs3p Ki1accos.
DNEeKTPOIUTUYECKAsT JAUCCOLMALMS IJICK-
TPOJIUTOB B BOAHBIX

pactBopax. CuibHbIE U CIIa0BIE 3IJIEKTPO-
JIUTHI.

Peaxiiuu nonHoro oomeHna

I'maponus coneit. Cpena BOAHBIX PacTBO-
POB: KHCIIas,

HEUTpaJIbHAas, LIEIOYHAS.

['upponu3 GMHAPHBIX HOHHBIX U KOBAJICHT-
HBIX COCINHCHUI.

PactBopsI

OO01re 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKIX
peakiuii

Konuentpanuu pactBopoB. Pacuer KoH-
LHECHTPAIUH.

Knaccudukanuss XMMHUUECKUX peaKIUid B
HEOPraHU4ECKOU

Y OPTaHUYECKON XUMHH.

TernoBo#t 3PdeKkT XUMHUECKOW pPEeaKIuu.
TepMoXUMUYECKHE YPABHEHUS.

CkopocTh peakiyu, €€ 3aBUCUMOCTh OT Pa3-
JUYHBIX (PAKTOPOB.

OOpatumple ¥ HEOOpATUMbIE XUMHUYECKHUE
peaKIuu.

Xumuyeckoe paBHoBecue. CMeEIlEHHE XH-
MHYECKOTO

paBHOBECUA TMOJ JCHCTBUEM Pa3IMYHBIX
daxTopos. [Ipunnun Jle-1llarense.

OKHUCIUTEILHO - BOCCTa-
HOBUTEJIbHBIE PEAKIUU.
DnekTpoin3

CreneHb OKHUCIICHUS.
Briciiast creneHb OKHUCIIEHHUS, HU3IIAS CTe-
[IEHb OKHUCJICHUS. THUIIMYHBIE OKUCIIATEIH.




Tunuunble  BoccTaHoBUTENU.  OKCUIIU-
TEIbHO-BOCCTAHOBUTE/IbHASA  JBOMNCTBEH-
HOCTbh. Peakiuu OKHCIUTEIbHO-BOCCTaHO-
BUTEIIbHBIC. BiinsiHue cpenpl, TeMnepaTypbl
U KoHUeHTpauu Ha xoa OBP.

DNEeKTpOoJIU3 PaCILUIaBOB U PacTBOPOB (CO-
JIeH, 1enouei, KUCIoT)

[Tonyuenune MeTasmios.

Koppo3zus

METaJJIOB U CIIOCOOBI 3aIIMTHI OT HEE.

KoHntposbHas pabota 1o
oOmel xumuu, pazoop
KOHTPOJIbHOM  paboThl,
pelieHue 3aaay

TectupoBanue, paz00p HEMOHATHBIX MO-
MEHTOB, IOBTOPEHUE

HEOPI'AHUYECKAS X1MUA

Hemeramnel. Bomopon u
ero coeauHeHus. [ ano-
TEHbI U UX COCIIMHCHUSA

OO6m1as xapakTepuCTUKAa HEMETAILJIOB.
DJIEKTPOHHOE CTPOEHUE aTOMa U HOHOB BO-
nopona. JIBOMCTBEHHOE IIOJIOKEHUE BOJO-
poaa B [ICX3. Ctpoenue MoJeKybl BOJO-
pona, (U3MYECKHE U XUMHUYECKHE CBOM-
ctBa. [lonyuenue Bonopona.

Bopna, ee cBoiicTBa u ctpoenue. llepokcnn
BOJIOpOJIa, €r0 CBoMcTBa U cTpoeHue. Kuc-
JIOTHO-OCHOBHBIE CBOMCTBA U  OKHCJIH-
TeJbHO-BOCCTAHOBUTEIbLHBIE CBOMCTBA.
l"anorensl, o0mas xapakTepucTuka, U3Me-
HEHHE CBOMCTB B MOATPYMIE. DJIECKTPOHHOE
CTPOCHME aTOMOB U HOHOB TaJIOTE€HOB.
Crpoenue wmosiekyn ranoreHoB. [lomyue-
HUE.

["anoreHoBOIOPOBI U KX CBOMCTBA.
Kucnopoaconep:xanme coeauHEHHs rajo-
TEHOB.

Xyop. XJa0poBo0poa. XI0POBOAOPOIHAS
KHUCJIOTA. XJIOPHUJIbI, TOJIydeHHUE U CBOU-
cTtBa. KauecTBeHHbIE peakilud Ha rajore-
HUJI-UOHBI.

p-anementsl VI rpynms
[1CXD.

Kucnopon, cepa u ux co-
€AMHEHUS.

P- anemenTsl |V rpynmsl.
Yraepon. Kpemuaui.

DNEeKTPOHHOE CTPOCHHE aTOMOB KHCIIO-
poaa, cepbl U UX MOHOB. XapaKTEPHBIE CTeE-
NIEHU OKHCJICHUS, HAXOXKJICHUE B MIPUPO/IE,
duznyecKkue U XMMHUYECKHE CBOMCTBA. AJ-
JOTPOTIHBIC MOAU(UKAIIHH.




CepoBoaopos, CEpOBOAOPOAHAS KHUCIOTA.
Cynbdunsl u ruapocynbuasl. Ilomyue-
HUe, GU3NUECKIE M XUMUUYECKHIE CBOMCTBA.
Oxcunpl cepol. [lomydenue, pusndeckue u
XMMHUYECKUE CBOMCTBA.

Cepuucras xucnora. CepHasi KHUCIOTA.
Cynbdutel, ruapocyibPuTsl, Ccyiabdarsl,
ruapocynbdarsl. CrpoeHue, Gpu3ndecKue u
XUMUYECKHE CBOMCTBA, noixyyeHue. Paszio-
*eHue cojiedl. KauecTBeHHBIE peaklnuu Ha
cynbdua- u cynbdar-uoHsI.

DIEeKTPOHHOE CTPOEHHE aTOMOB YTJepoja
¥ KpeMHus. HaxoxaeHnne B mpupoje, amio-
TPOITHBIE MOAU(UKAIINHA, CTCTICHH OKHCIIC-
HUs, PU3NYECKUE U XUMUYECKUE CBOICTBA.
Oxkcupsl yriepoaa |l u IV, ctpoenue, cBoii-
CTBa, OJIyYECHHE.

VYronbHas KUCIOTa, KapOOHATHI, THAPOKAP-
OOHATHI, MOJTy4YEHUE, CBOICTBRA.
Tepmuueckoe pasiokeHHe KapOOHATOB M
TUAPOKApOOHATOB.

KauectBenHnas peaxiusi Ha KapOOHAT-HOH.
Oxkcun xpemuus |V. Cwinan, CHIHIUIBL
KpemuueBas kucnora, cunukatbl. CTpoe-
HUE, ITOJyYEHHE, CBOMCTBA.

Bugpl crekna. Cocras cTekIa.

p-2JIeMEHTHI V TPYyHIIbL.
docdop

P — dAEMEHTHI V TpyIIIbL.
Asor.

DJIEKTPOHHOE CTpPOEHHUE aToMa a3oTa.
Ctpoenue Monekyibl azota. Haxoxnenue B
npupo/ie, nojiydeHue, Gu3ndecKue U XuMu-
YECKHE CBOMCTBA a30Ta U €r0 COCTUHEHH M -
aMmmuaka, okcuaoB azorta |l u V. Tepmuue-
CKO€ Pa3JI0kKECHHUE COJIC aMMOHHUS.
KucmoTHO-0CHOBHBIE U OKHCIIUTEIBHO-BOC-
CTAaHOBUTEJILHBIE CBOMCTBA COEIUHEHHUU
asora.

A3oTHCcTas W a3oTHas Kuciota. HUTpUTHI.
Hurparsl. Ctpoenue, nonyyeHne u CBOM-
CTBa.

TepMuueckoe pa3noxKeHUe HUTPATOB.
DJNIeKTpOHHOE cTpoeHue aroma docdopa.
Annotporniable  Moaudukanuu. Haxoxme-
HUE B NMPUPOJE, MToTyueHue, Gpu3ndeckKue u
XMMHUYECKUE CBOMCTBA.




®ochun, pocuasl, okcuast pochopa Il u
V, dpochopubie kucnotsl, pocparer. CTpo-
€HHeE, ITOJTYYECHHUE U CBOMCTBA.

S-anemenTsl | u |l rpynm.
Mertaiibl

p-, d- Meramibl: anromu-
HHM, IUHK, XPOM.

d- Meramel:  Kelneso,
Maprasell, MeJib, cepeopo

OO0u1as xapakTepUCTHKa METAJLIIOB.
[Tonoxenue metamwoB | u Il rpynmn. Dnek-
TPOHHOE CTPOEHUE IIEJIOYHBIX, IIETOYHO —
3eMEJIbHBIX METaJUIbl, OCPUILTNS U MarHusl.
Haxosxnenue B mpupoje, Gusndeckue u Xu-
MUYECKHUE CBOMCTBA, MOJIyYCHHE METAJIJIOB
U UX coeluHeHuid. ['uapubl, OKCUabI, Te-
POKCHJIBI, TUAPOKCHIBI.
KectkocTh BOABI, €€ BHUIBI,
yCTpaHEHHUS.

DJIEKTPOHHOE CTPOEHUE, (PU3NUECKUE U XU-
MUYECKHE CBOMCTBA AIFOMUHUS WM IIMHKA.
AMGOTEPHOCTH ATUX METAIJIOB, OKCUIOB U
TUIAPOKCUIOB. [ MIAPOKCOKOTIIEKCHI aTtOMHU-
HUS U 1uHKa. VX paspymenue. Tepmuue-
CKHE MPEBPAIIECHUS KOMIIJIEKCOB.
DIIEKTPOHHOE CTPOCHHUE, (DU3NICCKHUE U XH1-
MHUYECKHE CBOMCTBA XpOMA U €r0 COEIUHE-
HUW. KUCIOTHO-OCHOBHBIE UM  OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA CO-
€IMHCHUN XpoMa.

DNEeKTPOHHOE CTPOEHUE, NoNyYeHue, pusu-
YeCcKHe M XHMMHUYECKHE CBOMCTBA JKeJe3a,
Maprania, meau, cepedpa. KucimoTHo-oc-
HOBHBIEC Y OKHCJIUTEIBHO-BOCCTAHOBUTEIIb-
HbIE€ CBOMCTBAa COCIMHEHUM Keje3a U Map-
ranna. KayecTBeHHbIE peaklMd HA HOHBI
xKenesa, cepedpa. CrrocoOHOCT K KOMITIEK-
c000pa3oBaHUIO.

CITOCOOBI

10.

KontponbHas pabota 1o
HEOPTraHWYECKOU XHMUH,
pa300p KOHTPOJIHHOU pa-
OOTBHI, peIICHUE 3a/1a4.

TectupoBanue, pa300p HEMOHSATHBIX MO-
MEHTOB, IIOBTOPEHUE.

OPI'TAHNUYECKAA XMW

11.

Teopus XUMHAYECKOTO
CTPOCHHUSI OpPraHUYECKHUX
COECIMHEHUM.

YrneBonopoasl: alKaHbI,
LUKJIOAJIKAHBI

YrineBogopoasl ¢ Kpar-
HBIMU CBSI3SIMU: QJIKEHBI,

OCHOBHBIE TOJOKEHUS TEOPUH XUMHYE-
CKOI'O CTPOEHHUS OPraHMYECKHX COEIUHEe-
Huil A.M. bytneposa. Knaccuduxarus op-
raHn4eckux coeauHenui. Mzomepusd. Io-
Mosornyeckun psg. [IpuHImner HoMeHKIIa-
Typbl OPTAHUYECKUX COETUHECHUM.




aJIKaJUEHBI, AJIKUHBI.
ApomaTHYecKue YIJIeBO-
nopoasl. ['amoreHnpowns-
BOJHBIE YTJIEBOJOPOAOB.

Anxanpl. Obmas dopmyna. ['omonorude-
ckuii pan. Crpoenwme. Spi-rubpumusanus
atoma yriaepoaa. [lonmyuenue, gpusndeckue
Y XMMUYECKUE CBOMCTBA AJIKAHOB.
Huxnoankanel. O6mias ¢popmymna. I'omosno-
rudeckuit psa. Ctpoenue. [lonyyenue, du-
3UYECKUE U XUMUYECKHE CBOMCTBA.

Ob6mas popmyna. ['omosoruueckue psijbl.
Crpoenue. SP>- ¥ SP-ruOpUaM3alUs aToMa
yraepoja. [lonyuenue, uznueckue U Xu-
Mu4deckue coucTsa. IIpaBuno MapkoBHU-
KOBa, 3anuena. Peakiusa Kyueposa.

O6mass ¢gopmyna apeHOB. IJIEKTPOHHOE
CTpoeHHEe OeH30J1a. MoJIyueHre OeH30Ja U
€ro roMoJoroB. @u3MYECKUe U XUMHYE-
CKHME CBOMCTBA apeHOB. Peaknny apeHoB 1o
OCH30JIbHOMY KOJIBILY U 110 OOKOBOM IIEMH.
[IpaBuna opuHeTanu B  OCH30JBHOM
KOJIbLIE.

Peakunn mnonyyeHusi TajioreH MPOU3BO/I-
HBIX YTIJIE€BOJOPOJAOB. XUMHUYECKHE CBOW-
crBa. Peaknus Beropiia.

12-13.

Kucnopoaconep:xamue
OpraHUYecKue COoequHe-
HUS: CHOUPTHI, (EHOJIBI,
POCTHIE YPUPBHI.

KapOoHnumnbsHbie coenurHe-
HUSI, YTJIEBO/IBI.

Hutpo- u amuHocoenvne-
HUSL.

Knaccudukanus, mnomydeHue, CTpoeHUE,
duznyecKre 1 XUMUIECKHE CBOWCTBA CIIUP-
ToB. KadecTBeHHass peakuuss Ha MHOIO-
aATOMHBIE CTIUPTHI.

[Tonsitue o mpocteix 3¢gupax. Homenka-
Typa, MOJy4YEeHHUE, CBOMCTBA.
Knaccudukanusa, noisydyeHue, CTpOEHUE,
dbu3nUeckue U XMMUYECKHE CBOWCTBa (e-
HoJioB. KauecTBeHHbIE peakiiuu Ha PEeHON.
KapOoHusbpHbIE COCAMHEHUS: aJIbJICTH/IbI U
keToHbl. OOmas ¢opMyna albIeruioB U
KETOHOB. DJIEKTPOHHOE CTpOEHHue Kapoo-
HWIbHON rpymnmbl. [lomydenue, ¢uznye-
CKHE€ W XHUMHYecKue cBoicTBa. OcoOeHHO-
CTH XMMHYECKOTO TIOBEJICHUS aJIbJICTH]IOB.
KauecTBeHHbIC peaKIiy Ha aIbICTHIbI.
Knaccudukanus yrneBonoB. MoHocaxa-
PUIBL: TIII0OK03a, GpyKTO3a, pubo3a, 1e30K-
cupubo3a. J{u- u mosucaxapuibl: MajbTO3a,
JaKTO3a, caxapos3a, Kpaxmal, IeJUTI0JI03a.
du3nyeckue W XHMHUYECKHE CBOWCTBA.




Hutpocoenuuenus. Ilomyuenue. Peakuus
3uHUHA.

Amunbl. Knaccudukanus, noinyduenue, ¢hu-
3UYECKHE U XUMUYECKHE CBOMCTBA.

14-15.

KapOoHoBbIE KHCIIOTHI H
UX TIPOU3BOHEIE.
AMUHOKHCIIOTHI. Ilen-
Tuael. beaku.

DNEKTPOHHOE CTPOEHHE KapOOKCUIBHON
rpynnsl. Knaccugukanus, nonyuenue, ¢u-
3UYECKUE U XUMUYECKHE CBOMCTBa KapOo-
HOBBIX KHCJIOT.

OyHKIMOHAIBHBI NPOU3BOJIHBIE KapOOHO-
BBIX KHCJIOT: COJIH, CJIOKHBIE 3(UpBI, aH-
TUAPUJBI, TaJOr€HAHTUAPUIBI,  aMUJBbI,
HUTpUIIBL. VX onydeHne u CBOMCTBA.
Bricime xupHbie KUCHOTHL. Kupbl. OMbI-
nenue xupa. Mputo. [lonyuenue, puznue-
CKME U XUMUYECKHE CBOMCTBA. AMHHOKHC-
notel. [lonydyenue, pusndyeckue U XuMu4e-
CKHE CBOMCTBA.

IlentnaHas cBs3p. IlenTuabpl, HOMEHKIIA-
Typa MENTHIO0B.

benku. Ctpykrypa 6ernka.

['eneTnyeckas CBA3b MEXKYy BaXXKHEUIIUMHU
KJIACCAMHU OPraHUYECKHUX COECIMHEHU.

16-17.

KoutposbHas pabota -
[TpoOue1it EI'D
OOcyxneHue pe3yJibTa-
TOB ipobHoro EI'D

TectupoBanue

Pa360p 3aganuit mpodnoro EI'D, pemenuii
3a/laHUii, BBI3BABILUX 3aTPYJAHEHHUE Yy CIIy-
aTene.

1.

@OH/I OLIEHOYHBIX CPEJICTB

[IpumepHsbIe 3anaun

PacueTHble 3a1a44, CBA3AHHBbIE C MCMOJIbL30BAHUE MOHATHI «MacCCOBasi
J0JIs1 BellleCTBA B PAaCTBOpPe» (BbIYUCICHHE MACChl PACTBOPEHHOI0 BeLeCTBa, Coep-
JKallerocs B omNpeae/ieHHOM Macce pacTBOPAa ¢ U3BECTHON MacCOBOM J0J1eil; BbIYUC-

JICHMe MAaCCOBOM /10J1M BelleCTBA B pacTBope)

OcHoBHBIE UCTIONIB3yeMbI hopmydbl: [2], [6], [7]

IIpumep 3adayu: B Boae maccoii 40 r pactBopuiu xene3nbiil kynopoc FeSO4¢7H,0
Mmaccoit 3,5 r. Onpenenure MaccoByro a0m0 cyibgara xene3a (II) B momyyeHHoM pac-

TBOPE.

Pemenue: naiinem maccy FeSQO4 conepskamerocs B FeSO4+7H,0.

st aToro paccuntaeM konuuectBo BeriectBa FeSO4¢7H,0 no hopmye [8]:
N(FeS0O4+7H,0) = m(FeSO,4+7H,0)/M(FeSO4+7H,0) = 3,5/278 = 0,0125mo1b
N3 popMyibl Kene3HOro Kynopoca cliefyer, 4To




n(FeSO,) = n(FeSO4+7H,0) = 0,0125 mous.

Paccuntaem maccy FeSOq:

m(FeSO,) = n(FeSO,) * M(FeSO4) = 0,0125¢152 =191 .

VYuuThIBas, 4T0 Macca pacTBOpa CKJIAJAbIBAETCS U3 MACCHI XKEeJIe3HOro Kynopoca (3,5
r) 1 Macchl BojsI (40 T), paccunTaeM MacCOBYIO JIOJIO Cyib(ara jkeie3a B pacTBOpe, MC-
noJe3yst popmyuet [2] u [7].

m (pactBopa) =3,5+40=43,5T.

o(FeS0O,) =m(FeS0,4)/m=1,91 /43,5 = 0,044 =4,4 %.

OrtserT: 4,4

2. PacyeTbl 00beMHBIX OTHOILICHUH Ia30B IPH XUMHYECKUX PeaKIusixX

OcHoBHEBIe Hcnonb3yeMbl hopmyisr: [3], [8], [9] ,[10]

Lpumep 3a0auu. JIns OJTHOTO CKUTAHUS 4 J1 STUIIaMHHA TTOTpeOyeTCs BO3
JIyX 00BEMOM 7. (3aMIIUTE YUCIIO0 ¢ TOYHOCTHIO 0 IICIIBIX. )

Pewenune: B 3amaue HE0OOXOAMMO YYECTh, YTO KHCIOPOJ U BO3AYX HE OJHO M TOXKE, H
BCIIOMHHTD, YTO KUCIOPOa B Bo3ayxe- 21%.

VYpaBHEHUE TOPEHUs ITUIAMHUHA:

4Co,HsNH, + 150, = 2N, + 8CO, + 14H,0

[TockonbKy 00bEMBI pearupyrolux ra3oB MPOMNOPLHOHAIBHBI KOA(uineHTam B
YpaBHEHUU PEAKIUH, ISl CKUTAHUS 4 J1 3THIIaMUHA TOTpedyeTces 15 1 kucnopoa, u, yuu-
ThIBasi €ro 00beMHYIO 1010 B Bo3ayxe (21%), 71,4 1 Bo3ayxa, okpyrisem - 71 .

Otger: 71

3. TemnoBou 3pPpexT XUMHUYECKOH peakuuu. TepMoXMMHYECKHE YPaBHe-
Husl. Pacuyers! TensioBoro 3¢gpexra peakuuu

OcHOBHBIE HCITONB3yeMbl opmyiel: [8], [9]

Ipumep 3a0auu: B pesynbrare peakiyuu, TEPMOXUMHUECKOE YpaBHEHHE KOTOPOil
2AgNO;3(te) = 2Ag + 2NOyr) + Oyry— 317 xIx, nornotunocs15,85 k/lx Tennotsl. Bel-
YHCIIUTE MaccCy BBIIEIUBIIETOCs cepedpa (C TOUHOCTBIO 10 IECATHIX).

Pemenue: no ypaBHEHHUIO peakiiuy, IpH BbIIEJICHUH 2 MOJIei cepedpa Moriomnaercs
317 kJI>k MOJIb TEMIIOTHIL,  TPH BBIAEIECHUHU X MOJIeH ornoTuiiock 15,85 kI (1o ycioBuio

3a/1a4n).
CocraBnsieM nponopiuto: 2 — 317
x — 15,85
Haxonum x:

x=2+15,85/317=0,1 moinb

N3 dpopmyel [8] BeIpaxkaeM maccy cepedpa:

m(Ag) =n(Ag) *Ar(Ag)=0,1 108 =108

OtBer: 10,8

4, Pacuerbl Macchl BellleCTBA WIN 00beMa ra3oB M0 U3BECTHOMY KOJIMYe-
CTBY BellleCTBA, Macce WIN 00beMy 0JIHOTO M3 YYaCTBYIOIIUX B PeaKIMU BellleCTB

OcHOBHBIE UCTIONIB3YeMbI (opMyJIbl: [8], [9]



IIpumep 3a0auu: Kakyro maccy ¢pocdopa Halo ciKedb I HOTYICHUS OKCHIa Goc-
dopa (V) maccoii 7,1 1?2

Pemienue: 3anuceiBaeM ypaBHEHHE peakny ropeHus Gocdopa u paccTapisieM cTe-
XHOMeTpUIeCKre KO PUITUEHTHI.

4P+ 50, = 2P,05

OmnpenensieM konuuecTBo BerecTBa P2Os, momydnBierocst B peakiuu no Gopmysie
[8]:

n(P20s) = m(P20s)/ M(P,05) =7,1/142 = 0,05 MoJ1b.

W3 ypaBHeHMs peakiuu ciieayeT, ato N(P20s) = 2¢n(P), ciaenoBaTelibHO, KOJIMYECTBO
BemiecTBa pocdopa, HEOOXOUMOro B PEaKIIMKU PABHO:

N(P20s) = 2en(P) = 2+ 0,05 = 0,1 mMob.

Otcrona Haxoaum maccy gocdopa: m(P) =n(P) e M(P) =0,1« 31 =3,1r.

Ortsert: 3,1

5. Pacuernbl macchl (00beMa, KOJIMYECTBA BelIECTBA) NMPOAYKTOB pPeaKIuu,
eCJIM OTHO M3 BelleCTB JaHO B M30bITKe (MMeeT MPUMeCH), eCJIM OJHO W3 BellecTB
JaHO B BH/Ie PACTBOPA C ONpeaeJeHHOM MAaCCOBOH J10JIeH PACTBOPEHHOI0 BelleCcTBA.
Pacuerbl MaccoBoil MM 00bEMHOM 10/ BbIX0/1a MPOAYKTA peaKkuuu 0T TeopeTuye-
CKH BO3MO:KHOTr0. Pacdyersl MaccoBoil 101 (Macchbl) XMMHUYECKOT0 COeIUHEHUS B
CMeCH.

OcHOBHBIE UCTIONB3YeMbI (hopmyibl: [1] - [12]

Ilpumep 3a0auu.: Texuudeckuit kapOua Kanbius Mmaccor 20 r oOpaboTanu u30bIT-
KOM BOJIbl, TIOJYYUB allETUIICH, MPU MPOIMYCKAHUH KOTOPOTO 4Yepe3 M30BITOK OpOMHOMU
BOBI 0OpazoBaics 1,1,2,2 —terpabpomatan maccoit 86,5 r. Onpeaenute MacCoBYIO JI0JTIO
CaC; B TeXHUYECKOM KapOuse.

Pemienne: 3anuceiBaeM ypaBHEHHUS B3aMMOJICHCTBUS KapOuaa KalbIUs C BOJOU H
aneTuieHa ¢ OpOMHOM BOJOW U PACCTABIISIEM CTEXUOMETPUUECKUE KO (DUIIMEHTBHI.

CaC, +2H,0 = Ca(OH)z + C,H,

C,H;, +2Br, = CoH2Br,

Haxoaum komnyecTBO BeliecTBa TeTpabpomiTana mo gpopmyse [8]:

n(CszBr4) = m(CgHgBr4)/ M(CzHgBM) = 86,5/ 346 = 0,25 MOIJIb.

W3 ypaBHeHuit peakiuii cieayet, uto N(C,H,.Brs) =n(C;H2) = n(CaC;) =0,25 moub.
OTcrofa Mbl MOKEM HAWTH MacCy YHCTOro Kapouaa kaiabius (0e3 mpumeceii). m(CaCy) =
v(CaCyp) * M(CaCy) = 0,25+ 64 = 16T.

Omnpenensiem MmaccoByto o0 CaC, B TeXHUYECKOM Kapoue mo ¢opmye [4]:

®(CaCy) =m(CaC;)/m (texn. CaC,) = 16/20 = 0,8 = 80%

Otser: 80

6. Haxoxkaenue MoJIeKyJIsApHO# (popMyJibl BelecTBa

OcHoBHbIe Kcnonb3yeMbl hopmyist: [5], [8], [9], [10], [11]

Ipumep 3a0ayu: Ilpu cropanun 1,3 r BemecTBa o6pa3oBanoch 4,4 T OKCUAA yriie-
poaa (IV) u 0,9 r Boxpl. HaliTu MonekynspHyto popMyIly BEIIECTBa, €CIIU €ro MIOTHOCTh
1o BoAOpoAay paBHa 39.




Pemienue: Ilpenmnonoxum, 4To KICKOMOE BEIIECTBO COJICPIKUT YIIIEPOI, BOAOPO U
KHCIJIOPOJ, T.K. IpH ero cropanuu oopazosamch CO; u H2O. Torma HeoOxoammo HalTH
kosmuectBa BeuectB CO2 u HyO, 4ToOBI ONpeesiuTh KOIMYECTBA BEIIECTB aTOMAPHBIX
yriepojia, BOAOPO/ia U KUCIOpOoAa.

ITo dpopmymne [8]

v(CO2) = m(CO2)/ M(COy) = 4,4/44 = 0,1 mob;

v(H20) = m(H20)/ M(H20) = 0,9/18 = 0,05 moub.

OmnpenensieM KOJUYECTBA BELUIECTB AaTOMAPHBIX YIIIEPO/ia U BOJAOPO/A:

v(C) =v(CO2); v(C)=0,1 mob;

v(H)= 2+v(H;0); v(H)=2 * 0,05 = 0,1 mMo0b.

CrnenoBatelbHO, MacChl yIiiepoJia ¥ BOAOPOia OyIyT paBHBI:

m(C)=v(C)* M(C)=0,1-12=1,2T;

m(H) =v(H) « M(H) = 0,1+ 1 =0,1r.

OnpenernsieM Ka4eCTBEHHBI COCTaB BEIIECTBA!

m(B-Ba) =m(C) +m(H)=1,2+0,1=1,3r.

CrnenoBatesbHO, BEIIECTBO COCTOUT TOJIBKO M3 YIJIEpOAa U BOJIOPOAA (CM. YCIOBHE
3a7a4n).

Onpenenum Tenepb €ro MOJEKYJISIPHYIO Maccy, UCXOJs U3 JTaHHOW B YCIIOBUM 3a-
Jlay¥ TJIOTHOCTH BEIIECTBA MO BOJOPOY, UCTIONB3Ys hopmyiy [10]:

M(B-Ba) =2 ¢ Dy =2 * 39 = 78 r/moub.

Jlanee HaXOAMM OTHOIIIEHHE KOJMYECTB BEIIECTB yriepo/ia U BOJAOPOIa:

v(C) : v(H)=0,1:0,

Pa3nenuB npaByro yacTs paBeHcTBa Ha yucio 0,1,

nosyunm: v(C) : v(H)=1:1

[TpumeM yuciao aToMOB yriiepojia (MU BOAOPO/IA) 3a «X», TOT/Ia, YMHOXKHUB «X» Ha
aTOMHBIE MacChl YIJIepoJia M BOJAOPO/ia U MIPUPABHSIB ATy CYMMY MOJIEKYJIIPHON Macce Be-
IIECTBA, PELIUM YpPaBHECHHE:

12x +x =78.

Otcrona x= 6.

CrnenoBatelsibHO, (hopMyJia BellecTBa— OEH30J1

OtBet: CgHs

[Ipumep UTOrOBOM KOHTPOJIBHON PabOTHhI

OtBerom k 3amanusm 1-5, 7-10, 12—17 snsieTcs onHa mudpa, KOTopasi COOTBET-
CTBYET HOMEpY IPaBUIBLHOTO OTBeTa. J[JIs Bamiero yno0cTBa JaHHBIC 3aaHUSI OCHACTHIIH
paauno-kHonkamu. Pabotats co cmaptdona Oyner mpoie. OTBETOM K 3a/1aHUIO 6 SIBIIS-
I0TCsI TpU UG PBI, KOTOPBIE COOTBETCTBYIOT HOMEPaM MPaBUIIbHBIX OTBETOB. 3aMUIITUTE
9TU HUQPBHI B 1OJIe OTBETA B TEKCTE paboThl. OTBeTOM K 3aAaHusM 11 u 18 aBistorcs aBe
1M (pbI, KOTOPBIE COOTBETCTBYIOT HOMEpPaM MPaBUIILHBIX OTBETOB. OTBETOM K 3a/IaHUSIM
24-26 sBASIETCA YMCIO0. 3aMUIIUTE MOJTYYEeHHOE YUCIIO ¢ YKa3aHHOU CTETEHBIO TOYHOCTH
B I10JI€ OTBETA.

1. DnexTponHas koHpUrypauus 1s2522p* cCOOTBETCTBYET YacTHIIE
1.N 2. 0% 3.Cc* 4. C*



2. Yucno HCCIIAPpCHHBIX 3JICKTPOHOB B aTOME MC/IM B OCHOBHOM COCTOSHUH

1.1 2.2 3.3 4.4
3. NonHas cBsI3b peasin3yeTcsi B COSTUHEHUN
1. Hzo 2. CaO 3. COz 4, CI’Og
4. BanentHocth [V aToM a30Ta UMeeT B COEUHEHUN
1. KNO; 2. KNO3 3.NO 4. Ca(NO,),

5. HemonekymnspHoe cTpoeHUE UMEET
1. non 2. xnopun noxa (I1I) 3. rupoKcu Kanusi 4. yKCycHasi KUCIIOTa
6. B mepeune BemecTB K MpeAeIbHBIM YIIE€BOI0POIaM OTHOCSATCS BEIIECTBA

1. meTanon 2. mponaH 3. GeHzon

4. u300yTaH 5. lexaH 6. TMBUHUII

/. BepHbI 11 ciefyromue Cy>XJIeHUs 0 xeese?
A. JKene3o 10BOJIBHO JIETKO B3aUMOAEHCTBYET CO BCEMU HEMETAJIIAMM.
b. Yncno HecnapeHHbIX 3JIEKTPOHOB B aTOME KEJe€3a PABHO JIBYM.
1. BepHO TONBKO A 2. BEPHO TOJBKO b
3. BepHBbI 00a CyKIeHus 4. 0ba cyKJeHusl HEBEPHBI
8. Okcup cepsl (V1) B3ammoielicTBYET C
1. okcugom docdopa (V) u Bogoir 2. okcugom docdopa (V) u 1menousto
3. IIEJIOYBIO U BOJIOH 4. OKCUAOM KQJIbLHUS U YTIEKUCIIBIM Ia30M
9. Cnenu¢pruyeckuM CBOMCTBOM CEPHOM KUCIOTHI SIBISIETCS
1. B3auMOICCTBHUE €€ C IIMHKOM B pa30aBICHHOM PacTBOpE
2. 00€3BOXKUBAIOIIIEE IEHCTBUE HA MHOTHE BEIIECTBA
3. KaTaIUTUYECKast aKTUBHOCTH B PEAKIIMAX THIPOJINA3A
4. B3aMMOJEICTBHE C IIEI0YaMHU
10. Yraekucnslii ra3 He BBIJEISETCS PU MPOKATUBAHUN COJIUA
1. mamaxura 2. mpamopa 3. aMMHauHO# cenuTprl 4. kKapOoHaTa aMMOHMS
11. B cxeme npeBpanieHui

Ny —— Mg,N; ——» NH,

BelleCTBAMU X U Y COOTBETCTBEHHO SIBJISIFOTCSI:

1. Mg(OH), 2. Mg 3. MgO 4. HCI 5. HO
12. Ontrueckasi U30MepHsi BO3MOYKHA JIJISI

l. yKCYyCHOM KHCIIOTBI 2. 3Ta”oJa

3. 2-aMUHONIPONTMOHOBON KUCIIOTHI 4. cTeapuHOBOM KHMCIIOTHI
13. Xumnyeckue CBOMCTBA JUBUHIIIA aHAJIOTHYHBI XUMUYECKUM CBOMCTBAM

1. 6enzona 2. u3o0yTaHa 3. u3omnpeHa 4. Oyrana
14. denonsT HaTpUs 00pa3yeTcs MPU B3aUMOICHCTBUU BEIIECTB
1. CeHe u Na 2. C5H5 n NaOH
3. CsHs-OH u NaOH 4. CeHs-OH u NaNO3

15. Bepubl 11 crieayrolme cyxaeHus o0 anetanpaeruae?

A. Aueranbaeruji B IpOMBIIUIEHHOCTH MOJIYYatOT TUIpaTaliuel alleTUieHa uin
KaTaJTMTUYECKUM OKUCIICHUEM HTEHA.

b. Aueranpaerus u 3TaHallb — pa3Hble BEIIECTBA.

1. BepHO TOIBKO A 2. BEpHO TOJBKO b

3. BepHBI 00a Cyx IeHUs 4. 06a cyxeHusl HEBEPHBI



16. Metan B 1a00paTOpUU MOKET OBITh MOJTYYEH TUAPOTUIOM

1. kapOua xenesa 2. kap6onara xene3a (II)
3. kapOuaa aTFOMUHUS 4. kapOua KampIus
17. AuunuH pearupyer ¢
1. menousto 2. COJITHOU KUCIOTOU
3. YIJIEKUCIIBIM Ta30M 4. TUAPOKCHUIOM ATFOMUHHUS

18. B cxeme npeBpaiieHuit

X Y
CH, > CH,Br » CH,NH: pemectBamu X 'Y COOTBETCTBEHHO SIBIISIFOTCA:

1. HBr 2. Br; 3. N 4. NH3 5. NH4Br
19. K peakrusm dTepuuKaii OTHOCUTCS B3aMMOJICHCTBHE YKCYCHOM KUCTIOTHI U
l. HaTtpust 2. rugpokcua Hatpus 3. XJopa 4. sTa”oina

20. IIpu 0OBIYHBIX YCIOBUAX C HAMOOJBIIEH CKOPOCTHIO MPOTEKAET PEAKITUS

1. Ba** (pp) + SO%4 (p-p) — 2. Als) + 02 —

3.N, + Hy— 4, Brz(mm,) + Sn(TB,)—>
21. BzaumoielicTBUIO KapOOHaTa KaJblHs C 10I0BOJIOPOTHOM KMCIOTON OTBEYaeT Kpart-
KO€ NOHHOE YPAaBHEHHUE

1. CO%3 + 2H — H,0 + CO;

2. CaCO3 + 2H + 2I' — Cal, + H,0 + CO,

3. CaCO3 + 2H* — Ca®* + H,0 + CO;

4. CaCO, + 2HI — Ca?* + 2" + H,CO;
22. KauecTBEHHBIM PEaKTUBOM Ha HUTPAT-UOHBI SBIISICTCS

1. pochar-uon

2. conb cepebpa

3. Menb B IPUCYTCTBUH KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI

4. amanpraMUpOBaHHbIN aTFOMUHUN
23. B kauecTBe BOCCTAHOBUTEJIS TIPU BBITIJIABKE JKeJie3a B MPOMBIIIJICHHOCTH Haubosiee
4acTO UCHOJIb3YIOT

1. Bogopon 2. AITIOMUHUNA 3. HaTpui 4. KOKC
24. K 250 r 10%-nor0 pacTtBopa HuTpaTa HaTpus nodasuian 10 r 3Toii ke comu u 50 M
BOJbl. UeMy paBHa MaccoBasi 0Jisl HUTpaTa HATpHs B ITOJIYYEHHOM pacTBope?

Otger: . (3anuumTe YUCI0 ¢ TOYHOCTHIO /10 JECATHIX)
25. B pe3ynbTare peakinu, TEPMOXUMHUYECKOE YPaBHEHUE KOTOPO

2H(2r) + O(zr) = 2H20(r) + 484 xJIx

BoIemIoCh 121 x/[x Ternorel. Kakoi 00bEM (H.Y.) KHUCIIOpOIa U3PACcX0I0BaH Ha
CXKUTaHUE BoJopoaa?

OTBeT: .(3anummTe YuCiI0 ¢ TOYHOCTHIO JI0 JAECATHIX )
26. Paccuuraiite 00bEM (H.y.) KUCIOPO/Ia, HEOOXOIUMBIN JIJIsl TTOJTHOTO cropanus 4,6 T
ATaHoJjA.

Otger: . (3anuuuTe YUCI0 C TOYHOCTHIO 10 COTHIX)

B 3a0anusx 27-35 k kaxcoomy anemenmy noobepume coomeemcmayowuil dje-
MeHm u 3anuwume 8vlopanHvle yugpovl nod coomsemcemeayiowumu oyxkeamu. L{ugpot 6
omeenie MO2ym nOBMOPSAMbCA.



27. YCTaHOBUTE COOTBETCTBUE MEXIY 00111eH (HOpMYITIOi TOMOJIOTHYECKOTO Psia U TIPEI-
CTaBUTEJIEM ATOTO Psijia.

OOPMVIJIA PAJIA I[MPEJACTABUTEJIb PAA
A) ChHzn +2 1) Genzon
b) C,H2p 2) IIUKJIOTeKCHUH
B) CiHon -2 3) n3o00yTan
I') CiHaon -6 4) nponuH
5) nuknoOyTaH
6) cTupon
28. YcTaHOBHUTE COOTBETCTBUE MEXIY (DOPMYJIIOil BEIIECTBA U CTENIEHBIO OKUCICHUS
CepbI B HEM.
O®OPMVIJIA BEILIECTBA CTEIIEHb OKHUCJIEHM A CEPBI
A) K3S,0; 1) -2
B) NaHSO; 2) -1
B) SO,Cl, 3) +1
I S;0 4) +4
5) +5
6) +6

29. YcTaHOBHUTE COOTBETCTBUE MEXTY (POPMYIION COJIU U TIPOAYKTOM, BBIICISIOMINMCS
Ha KaToJIe IpH JJIEKTPOJIN3€ BOJHOIO pacTBOPA dTOTO BEILIECTBA.

OOPMVIJIA COJIN KATOﬂHbIﬁ ITPOAVYKT
A) Na;HPO, 1) naTpuii
b) BaCl; 2) Gapuit
B) Al»(SO4)3 3) aroMUHUN
') Cu(Cl103); 4) menp
5) Bogopon

6) KUCIOpOJI
30. YcTraHOBUTE COOTBETCTBHE MEXK/Ty HA3BAHUEM COJIM U €€ CIIOCOOHOCTHIO K THPO-

Jn3y.

HA3BAHUE COJIN CITOCOBHOCTSB K T'MAPOJIN3Y
A) aneraT aMMOHUS 1) ruaponu3zyercs o KaTHOHY

b) cynbdua amomMuHus 2) ruAPONAU3YETCS MO0 AHUOHY

B) oprodocdar kanus 3) ruaposM3yeTcs U 1o KaTUOHY, U IO
I') cynbdat xpoma aHUOHY

4) He noBepraeTcs TUAPOIU3Y
31. YcTaHOBUTE COOTBETCTBHE MEXK/y YPAaBHEHUEM XUMUYECKON PEaKIIMU U HaIpaBJIe-
HUSI CMEIIEHUS XMMHUYECKOTO PABHOBECHS MPY YBEIIMUYEHUH JIaBJIICHUSI B CUCTEME:

YPABHEHUE PEAKIINUA HAIIPABJIEHUE CMEIIEHW A

XUMHNYECKOI'O PABHOBECHA
A) CaCOj3(s) & CaOys) + COyyy 1) B CTOpOHY MPOJYKTOB PEAKIUU
B) 2503y # 2SO0 + Oy 2) B CTOPOHY UCXOHBIX BELIECTB
B) HF (pacs )& H (pacts) + F~ (pacts) 3) mpaKkTUYECKU HE CMELIAeTCs

F) SOz(r) + Brz(r) o SOQBI"z(r)



32. YcTaHOBUTE COOTBETCTBUE MEXKTY BEIIECTBAMH U (DOpMyJIaMH peareHTOB, ¢ KOTO-
PBIMH OHH MOTYT B3aMMOJICHICTBOBATb.

BEILIECTBO ®OPMVJIbI PEATEHTOB
A) NaHSOg4 1) H2804, B&Clz, Pb(NOg)z
b) K»SO4 2) N2, Ag, HCI

B) Li 3) N, Pt, NH;

F) O, 4) 802, P203, CrO

5) KOH, CH3;COONa, Na
33. YcTaHOBUTE COOTBETCTBUE MEXK/TY BEIIECTBAMU M PEareéHTOM, C MTOMOIIbI0 KOTOPOTO
UX MOXHO OTJIMYUTH JPYT OT Jpyra.

BEHIECTBA PEAT'EHT

A) BaSO4 u Ca3(PO4)2 1) H,SO, (p336.)
b) BaCl, u MgCl, 2) HCI (pa3z0.)
B) AgNO3 nu KN03 3) Hzo

I') Na,O u MgO 4) NaNOs

5) HNOj3 (xoHir.)
34. YcTraHOBUTE COOTBETCTBHE MEXK/Ty PEarMpPYyIOIIMMH BEIIECTBAMHU M OPraHUYCCKHM
MPOAYKTOM, KOTOPBIH IPEUMYIIECTBEHHO 00pa3yeTcs MPU B3aUMOACHCTBHH ITHX Be-
IICCTB.

PEAT'MPYIOIIUE BEILIECTBA ITPOJIYKT B3AUMOJIEMCTBH A
A) TiporieH 1 Bojia 1) nponanox

b) stun u Bomopon (1306.) 2) aTaH

B) mponun 1 Bona 3) mpomano:n-1

') nukionpomnax u XJiop 4) npomaHoi-2

5) 1,3-auxnoprponaH

6) XJIOPLMKIONPONaH
35. YcTaHOBUTE COOTBETCTBHE MEXK/TY pEaripyrOIIMMH BEIECTBAMH H YTIEPOACOIepKa-
MM TPOTYKTOM, KOTOPBIN 00pa3yeTcs MpHu B3auMOICHCTBUN ITHX BEIIECTB.

PEATUPYIOUIME BEHIECTBA ITPOJIYKT B3AUMOJIECTBUA
A) dbeHon u HaTpuit 1) Tpubpombenon

b) denon u cona 2) arieTaT HATpUs

B) dbenon u 6pomuas Bona 3) dbopmuat HaTpus

') ykcycHas kucioTa u coga 4) penonsT HATPUS

5) MoHOOpOMbEeHOT
6) 6eH30aT HATPUS

3anuiuTe cHavajga Homep 3amanus (36, 37 u T. 1.), 3aTeM OAPOOHOE PEIICHHE.
OTBeTHI 3aMMChIBANTE YETKO U Pa300PUUBO.

36. Mcniosib3yst METOJ] 3JIEKTPOHHOTO OallaHCca, COCTaBbTE YPABHEHUE PEAKIIUU
NO + HBrO4 + ... — HNOs + Br»
OrnpenenuTe OKUCIUTEND U BOCCTAHOBUTEb.
37. Menp pacTBOpmIM B pa30aBlIeHHON a30THOM kucioTe. K mosydeHHOMY pacTBOpY 10-
0aBmIIM U30BITOK PacTBOpa aMMHUaka, HabJI0Jasi cCHavasaa 0Opa3oBaHue OCajKa, a 3aTeM



€ro MOJTHOE PacTBOPEHHUE C 00pa3oBaHUEM TEMHO-CUHETO pacTBopa. [lomydeHHsIi pac-
TBOp 00paboTany CepHOI KUCIOTOU JI0 MOSBICHUS XapaKTEPHOU ToiTy00i OKpacKu co-
Jer MEJIN.

3anuumTe ypaBHEHUSI OMIMCAHHBIX PEaKIUH.
38. Hanummwrte ypaBHEHUS PEaKINiA, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH CIICTY-
IOIME TIPEBPALICHUSA:

CHyCl—CHyCl — aneriaen — Genaon _CHO, MG, |,
—+X3 KMn0,. BS0, Xg —+ HIOMpONHAGEHI0AT

[Ipu HanMcaHuW ypaBHEHUM peakiMil UCTIOIb3YHTE CTPYKTYpHBIE (POpMYIIbI Opra-
HUYECKUX COCTMHECHUIA.
39. PaccuuraiiTe MaccoBylO JOJIO0 a30THOM KUCJIOTHI B PacTBOpE, MOJIYYEHHOM CMeIle-
HueM 200 M 15%-Horo pacTBOopa cepHOM KUCIOTHI IIIOTHOCTHIO 1,2 r/mit 1 150 Mo 10%-
HOT'0 pacTBOpa HUTpaTa Gapus MIOTHOCTHIO 1,04 r/mit.
40. IIpu cropanuu 4,6 T OpraHUYECKOTO BelIecTBa 00pasyercs 8,8 T yrIeKuciaoro raza u
5,4 r Bozibl. YKa3aHHOE BEIIECTBO KUAKOE IPU H.Y., PEArupyeT C METALUINYECKUM HATPUEM
Y MacJsIHOW KucJIoToM. Ha OCHOBaHMM 3THUX JTaHHBIX:

1) mpousBenuTe BBIYUCIICHUS, HEOOXOAUMBIE ISl YCTAHOBJICHUSI MOJIEKYJISPHOMN
(dbopMyIIbl OPraHUYECKOTO BEIIECTBA,

2) 3aNUIIATE MOJEKYJISIPHYIO (POPMYITY MCXOTHOTO OPTraHUYECKOTO BEIIECTBA;

3) cocTaBbTe CTPYKTYPHYIO (POPMYJTy 3TOTO BEIIECTBA, KOTOPas OJTHO3HAYHO OTpa-
KaET MOPSAIOK CBSI3M aTOMOB B €I0 MOJIEKYJIE;

4) npuBeUTE YpaBHEHHUE PEAKIIUU €T0 B3aUMOAECHCTBUS C MACIIIHOW KUCTIOTOM.

OTBETEI

1 2 3 4 5 6 7 8 9 10

1 1 2 2 3 245 4 3 2 3
11 12 13 14 15 16 17 18 19 20
25 3 3 3 1 3 2 24 4 1
21 22 23 24 25 26 27 28 29 30
3 3 4 11,3 5,6 6,72 3541 6463 5554 3321
31 32 33 34 35

2231 6125 5123 4215 4412

36. 14NO + 4H,0 + 6HBrO4 — 14HNOs + 3Br;

14| N*2 - 32 —» N**
3| 2Br*" + 148 > Br,

A30T B CTEIICHH OKUCJICHUS +2 SBJISETCS BOCCTAaHOBUTENIEM, a OpoM +7 (rim 6pom-
Hasl KUCIIOTA) - OKUCIIUTEJIEM.
37.1) 3Cu + 8HNO;3 = 3Cu(NO3); + 2NO + 4H,0
2) Cu(NOs3), + 2NH3 H,0 = Cu(OH); | + 2NH4NO;
3) Cu(OH); + 4NH3 H,0 = [Cu(NH3)4](OH), + 4H,0
4) [CU(NH3)4](OH)2 + 3H,S0,4 = CuSO, + 2(NH4)ZSO4 + 2H,0
38.



1) CH,Cl-CH,Cl + 2KOH pupron) —— CH=CH + 2KCl + 2H,0 ...
2) 3CHwCH —feXar- , [ |

.’?:"“ N e \T'CH3
3 [ | +cH 0 AT | || +HCI

. N
Ny N

4) C,H,CH,+ 2KMnO, + 3H,S0, — C;H,COOH + CO, + 2MnSO0, + K, SO, + 4H,0

5) C,H,COOH + (CH,),CHOH — f*H2804 | C,H,COOCH(CH,),

39. w(HNO3) =2 %
40. 2) monexynsapHas popmyna CoHgO

3) ctpykrypHas popmyna CH;—CH,—OH
4) ypaBaenue peaknuu C3H;COOH + C;HsOH — CsH;COOC;Hs + H,0O
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IMPUJIOXKEHMUME 1

KAUYECTBEHHBIE PEAKIIM B HEOPT AHWYECKON 1 OPT AHWYECKON XUMUWH

KavecTBeHHBIE PC€AKIIMHA HA KATUOHDbI

Karnon Pearent unu Bo3neiicTBue Buemnuii apdexr KpaTtkoe noHHOE ypaBHEHUE peak-
IIUU Ha KAaTHOH
H* Nunukatopel N3MeHeHue 1BeTa: yHUBEPCAIbHBIN MHIMKA-
TOP U JIAKMYC TIOKPAaCHEIOT, METHJIOBBIN OpaHkKe- -
BBIII—PO30BEET.
Na* [Tnams Oxkpacka r1aMeHr CTAaHOBUTCSA PaBHOMEPHO
JKENTOH. ]
K* [Tmams Okpacka TIaMeHu CTAHOBUTCSI paBHOMEPHO
(hHOIETOBOM. ]
Ca? [Inamst OxkpammBaeT OECLIBETHOE IIaMs TOPEJIKU B i
KpaCHBIN 1[BET
Ag’ PactBop ¢ aanonom CI° Brinagaer Oesblii TBOPOKHCTHINH 0CaI0K, HE Ag*+Cl = AgCl|
pacTBOPUMBIM B a30THOM KHCIIOTE, YEPHEIOIINM Ha
CBETY.
NH,* PacTtBop menoun npu Harpe- 3amax aMMHaKa. NH4*+OH" = NH31+H20
BaHUU Brnaxnas nHauKaTopHas Oymara Jgaet usme-
HeHue kak Ha noH OH™ (cuHeer)
Cu? PacTBOp mienoun B rony60oM MM CHHEM PacTBOPE COJHU BbI- Cu?*+20H = Cu(OH)2|
najaeT 0caJloK CHHETO IIBETA.
Ba** 1) mmams; 1) Oxpacka TIaMeHy CTAaHOBHTCS PAaBHO- Ba**+S04*= BaS04|
2) pacTBOp ¢ aHuoHOM SO4% | MEPHO KeNTo-3eIeHO;
2) BBITIagaeT OebIil 0caioK, KOTOPBINA B KUC-
JIOTax HE PaCTBOPSETCS.
Fe KpacHas KpoBsiHasi COJIb Brlnagenue TEMHO-CUHETO OCAIKa. K*+Fe?*+(Fe(CN))*
K3(Fe(CN)e) =KFe(Fe(CN)s)|
Fe3* 1) Xenras kpoBsiHasi COIb 1) Belmmajienre cuHero ocajka; 1)K*+Fe**+(Fe(CN)s*
K4(Fe(CN)s); 2) KpOBaBO-KpacHOE OKpaIliiBaHHE pac- =KFe(Fe(CN)s)|

2) ponanun-uod SCN;
3) pacTBOp HIEIOYN

TBOPA;
3) BeIMazieHue Oyporo ocaska.

2)He 3aluchIBaeM

3)Fe®*+30H = Fe(OH)s)




KayecTBeHHBIE PC€aAKIIMHA HA AaHUOHBI

AHHOH Pearent Buemnuit agdexr Kpartkoe nonnoe ypaBuenue pe-
aKIUU Ha KaTHOH
OH WNHpukaTopsl M3menenue 1Bera: yHuBepCcaabHbIi MHAUKATOP U He 3anuceiBaem.
JIAKMYC TIOCUHEIOT, METHUJIOBBIN OpaHKEBbI—ITI0KEI-
TEeT.
CI PactBOp ¢ KaTnoHOM BrinagaeT 6ebiit TBOPOKHUCTBIN 0CA0K, HE pac- Cl'+Ag*"= AgCl|
Ag* (AgNO3) TBOPUMBIN B a30THOW KUCIIOTE, pACTBOPUMBIA B aMMHay-
HOW BOJIC, YESPHEIONIMIA Ha CBETY.
Br PactBOp ¢ kKatnoHOM Beltaienue CBETI0-KeNToro 0caaka, KOTOpbIi Br+Ag"= AgBr|
Ag* (AgNQ3) pacTBOpsIETCS B @30THOM KUCJIOTE M TEMHEET Ha CBETY.
I PactBop ¢ KatnoHom Brinagenue xentoro ocaaka, KOTOPbIH pacTBOpPSI- J+Ag = Agl]
Ag* (AgNQ3) €TCs B a30THOM KUCIIOTE U TEMHEET Ha CBETY.
S* PacTBOp ¢ KaTHOHOM Brimasenue uepHOro ocajika, HEpaCTBOPUMOTO B S*+Pb? = PbS|
Pb?* (Pb(NO3). KHCJIOTAaX, HO pACTBOPUMOTO B @30THON KHCIIOTE.
S04% PactBop ¢ kxatnoHOM Brimanaer 6emnblif ocaiok, KOTOPBINA B KUCIOTaX S04 +Ba* = BaS0O4)]
Ba% HE PacTBOPSAETCS.
BaCl,
SO3% PacTtBOp ¢ KaTnoHoM Briensiercs ras, uMmeronuii 3anax #oKeHoi SO3%+2H" = H,0+S0,?1
H* CITUYKH.
COz* PactBop ¢ katnoHOM Brimanaer 6emnblif ocaiok, KOTOPBIKA B KUCIOTaX COz*+Ca** = CaCOg|
Ca? pacTBOpSIETCs C BHIJICIICHUEM Tra3a 0e3 I[BeTa U 3araxa.
POs*> PactBop ¢ KaTnoHoM Brimanenue sxentoro ocazika, KOTOpPbI pacTBops- POs*+3Ag* = AgsPO4|

Ag’

€TCs B a30THOI KHCIIOTE.




Pacno3HaBaHue ra3os

l'a3 Pearenr Ananutnaeckuit 3pdexr
CO2 Ca(OH)2 [TomyTHEHHE M3BECTKOBOW (MJIM OApUTOBOM) BOBI, MPHU JAJbHEHIIIEM MPOITYCKAHUH PACTBOP
Ba(OH): BHOBB CTAHOBUTCS MPO3PAYHBIM
Tneromas Ty4nHKa 3aTyXaer.

CcO — ["openue xonkamu (JIAlOUIHE XJIOTIKH)
0, — BcenbeixuBanue Tieromen 1y9uHKA
Ho> — Jlaronuii XJI0MOK P MOIKUTaHUU
H.S — ['a3 ¢ 3amaxOM TYXJIBIX SIHII
NHs3 OH, t° [TocuHeHue KpacHOW JaKMyCOBOHM OyMasKKH, MaJMHOBOE OKpaliuBaHue (eHOI(PTaNIeHHOBOM

Ooymaxku. [TosiBieHHEe TyMaHa MPHU MOHECEHUH CTCKIISTHHOW MMAaJOYKHA, CMOYCHHON KOHIIEHTPUPOBAH-

Hoit HCI

KayecTBeHHBIE ¢aKIuu B OpFaHH‘IeCKOﬁ XUMHUHU
BemecTBo nim kinacc BeniecTn Pearent AHanutnueckuii rp ekt
AnkaHbl — ['opsiT GeciiBETHBIM TUIAMEHEM
HenpenensHble coenHeHUs Br2 (BoaH.) ObecriBeunBaHue OPOMHOMN BOJIbI
(anKeHbl, aTKUHBI, aJTKaIHCHbI) KMnO4 OOeciBeunBaHMe MOJIKUCICHHOTO PACTBOpA MEPMaHraHaTa KaJus
AJKUHBI (TEpMUHAIHHBIC) Ag20 (ammuauHsIii p-p) BrinasieHre TBOPOKHUCTOTO OCa/IKa CEporo IBeTa
CrnupThl NEPBUYHBIC CuO, t° ITokpacHeHHe NpOKajIeHHON METHOW MPOBOJIOKH
CnupThl MHOTOATOMHBIE Cu(OH)2 ObpazoBaHue pacTBOpa SIPKO-CUHETO I[BETa
®denoun Fe3* OO6pazoBanue pacTBOpa CUPEHEBO-(HOIETOBOTO 1IBETA
Br (BoaH.) Brimagenue 6exoro ocaaka
Anbaerussi Ag20 (ammuaunblii p-p), t° | O6Gpa3oBaHHe HajeTa METAIUIMIECKOTO cepedpa Ha CTEHKAxX CoCyaa — «cepeopsi-

HOC 3CPKaAJIO»

Cu(OH)., t° Beinagenne kupnuyHo-kpacHoro ocajka Cux0
KapOoHoBBIE KHCTOTHI COs* BypHoe BbIeneHue raza

(Hu31IMe) Wuaukatopsl JlakmMyc-KpacHeeT, METUIIOPaHkK-KpacHEeeT

AHWINH Br, (BoaHn.) Brmmanenue 6eoro ocagka
Anudarnyeckue aMUHBI — [TocuHeHne KpacHOM JTaKMyCOBOM Oymaru

VYrieBobl Cu(OH)y, t° OO6pa3zoBaHue pacTBOpa SIPKO-CHHETO I[BETA, IIPH HarpeBaHUU OKPACKa MCUE3aeT
(BOCCTaHABJIMBAIOIIUE) Y BBINIAIAET O0CAI0OK KUPIUYHO-KPACHOTO IBETa
benku Cu(OH),, OH duoseToBast OKpacka pacTBopa (OnypeToBas peakiys)
HNO3 ITosiBieHME KENTOM OKpacKu (KCAaHTOIIPOTENHOBAS pEaKLKs)




} } HPUJIOKEHUE 2
TABJIMLIA PACTOBPIMOCTH KHCJIOT, COJIEH, OCHOBAHMIA B BOZIE

PS1IJI AKTHBHOCTH METAJLIOB / QJIEKTPOXUMHWYECKHM PSIJT HANIPSIKEHUN
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi Cu Hg Ag Pt Au>
AKTUBHOCTb METaJ/IOB YMEHbLLIAeTCs
PACTBOPUMOCTH KMCJIOT, COJIEIl U OCHOBAHUM B BOJIE
H' | L' | K | Na* | NH/ | Ba®* | ca® | Mmg* | sr** | AP | cr** | Fe** | Fe** | Ni** | Co* | Mn** | Zn® | Ag® | Hg" | Pb* | Sn** | Cu®
OH™ P P B P P M H M H H H H H H H H = ~ H H H
F P [ M [P P P | M| H|H]|H]|M|H]|H]|H P P P P P - | H P P
cr p I Pl Bl P h | B BT E L R TR EL R LR TR LR LB P LM PR
Br- P P P P P P P 3 P P P P P P P P P I{H|[M][M][P P
£ P P P P P P P P P P g P ? P P P P H]H/[H][MI[P
8§~ P B B P P - - - H = - H - H H H H H H H H H
HS™ P P B E P P P P P ? 2 & ? ? H ? ? ? 2 ? 2 ?
S0,~ P P P P P H H M H ? - H 7 H H ? M H H H 2 ?
HSO;™ P 2 P P P P P P P 2 2 2 ? ? ? ? 2 2 ? ? 2 ?
SO~ P P P B 5 H M P H P p P P P P P P M - H p P
HSO,~ P 4 P P P 2 2 ? — ? ? ? ? ? 2 ? 2 ? ? H 2 ?
NO;~ P P P P P P P P P P B P P P P 2 P P B B - P
NO,” P P P P P P P P P ? ? 2 ? P M 2 2 M ? ? 2 ?
PO, P H P P - H H H H H H H H H H H H H H H H H
HPO,~ P ? P P P H H M H ? ? H ? ? ? H 2 2 ? M H ?
H,PO,~ P P P P P P P Iy P ? s P 4 2 2 P P P ? — # 2
CO,” B B P P P H H H H ? ? H H H H H H ? H ? H
HCO;~ P P P P 2 P P P P ? ? P 2 2 2 ? ? ? ? P ? 2
CH,COO~ P P P P P P P P P P P - P P P P P P P - P
Si0;” H H P P 7 H H H H ? ? H 7 ? H H ? ? H ? ?
“P” —pacreopsercs (> 1 r va 100 r H,O
“M”™ — masno pacteopsiercsi (ot 0.1 r 10 1 rua 100 r H,O)
“H™ — ne pacrBopsetcst (Menbiue 0.01 r a 1000 r Bozbr)
*—" — B BOAHOI1 cpeae pasiaraercs
*?” — HeT JIOCTOBEPHBIX CBEICHUIA O CYILIECTBOBAHNH COEAMHEHHH




[NEPUOANYECKAA CUCTEMA DJIEMEHTOB .M. MEH/IEJIEEBA

Mepuoanyeckas cucrema dyremenrtos JA.U.Menaeneena.

MHNPUJIO)KEHHE 3

I 1 i v v Vi Vi VIIT
! 1 3
H He
1.00797 4.0026
Bonopou [ eanit
2 3 413 6 7 8 9 10
Li Be B > N (¢} F Ne
6,939 90122 | 10,811 1201115 14,0067 15.9994 18,9984 20,183
it Bepiranii bop Viziepoa Aot Kiteaopon Drop Heow
3 11 12 13 4 15 16 17 18
Na Mg Al Si S i Ar
22,9898 24312 | 269815 28.086 30,9738 32,064 35453 39,948
Harpuii Marsirit AaiomiHuii Kpessi Docdop Cepa Xiop Apron
B 19 20 21 23 23 24 25 26 27 28
K Ca Sc Ti v Cr Mn e Co Ni
39,102 40.08 44.956 47.90 50,942 51,996 54,938 55847 58.9332 38.71
Kauii Koasuusii Crauii Turan Banaanii Xpoat Mapranen Aexeso Kodaaur Huxean
29 30 31 32 33 34 35 36
Cu Zn Ga Ge As Se Br Kr
63,546 6537 69,72 72:59 749216 78.96 79.904 83.80
Me [AHES TaLinii Tepyanyi Motibak Cezent bBpov Kpuirtoi
5 37 38 39 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Te Ru Rh Pd
8547 87.62 88,905 9122 92.906 9594 199] 101,07 102905 1064
Pyoitiit Crponuuii Hrrpnii Linprotit Hinoomnii Mo.amb,1ci TFexueunii Pyrenuii Pomnii astazanii
47 48 49 50 51 52 53 54
Ag Cd In Sn Sh Te Xe
107,868 112,40 114,82 118.69 121,75 127.60 1269044 131.30
Cepedpo Kamsmii Heamii 0080 Cypena | Teamnyp Hoxa Keenon
6 55 56 57 72 73 74 75 76 77 78
Cs Ba La* Hr Ta W Re Os Ir
132,905 137,34 138.81 178.49 180,948 183,85 1862 1902 1922 195,09
1 teauii Bapuii Jlanran Tadyit Tantan Boandpam Penmii Ocytii W prinii ILirana
7 80 81 82 85 84 85 86
Au Hg Tl Pb Bi Po At Rn
196,967 200,59 20437 207,19 208.980 [210] 210 {222
30010 PryTs Tazaui Churent Buevyt ojoudi Actar Paston
7 87 88 89 104 105 106 107 108 109 110
Fr Ra Ac** Db Jl Rf Bh Hn Mt
[223] [226] [227] [261] [262] [263] [262] |265] [266]
Dpanioit Pamiil ARTTHHIIE J1yGrmit JKoamoTmi Pesepdiopnit Iopiit [annii Meifrepiit
CIAHTAHOILIBLE
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Th Dy o Er Tm Yb Lu
140,12 140907 1404 [145] 150,35 151.96 15728 158,924 16250 164,930 167.26 168,934 173,04 174,97
Llepuii Ipazeoany Heomiv Tpomeriil Canapnii Enponnit Fasoamtii Tepuii Jincitpossii Fossanil Dpoirii Tvanit Hrrepbiii Jworeunit
FFAKTHHON TBI
90 91 92 93 94 95 96 97 98 99 100 101 62 103
Th Pa U Np Pu Am Cm Bk r Es Fm Md No Lr
232038 [231] 238.03 [237] [242) [243] 2471 [247] [249] [254] [253] [256) 1255] [257)
Topiii Tporastnmi | Vpan Herrryumii Hayounii Amepuiit Kiopith Bepranit Kamnubpopuuii | Diiturreiinnii | Depauii Memenennii | Hodemmit Jloypencuit




