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|. HOACHUTEJBHASA 3AIIMCKA

Paboyas mporpamMma OCHOBHOTO OOIIEro 0Opa3oBaHHUsS 1O XMMHUHU COCTABJICHA HAa OCHOBE
@enepanbHOTO  TOCYJApCTBEHHOTO  00pa3oBaTeNIbHOTO — CTaHAApTa OCHOBHOTO  OOILEro
o0Opa3oBaHUs, YTBEPKICHHOTO MpHKa3oM MUHHUCTEPCTBA 00pa3oBaHHMsS W Hayku Poccuiickoii
@enepanun ot 17 nexadbps 2010 r. Ne 1897 (B penmakiuu npuka3oB MunoOpHayku Poccun ot
29.12.2014 No 1644, or 31.12.2015 Ne 1577) u aBrOpckoit pabouecit mporpammber O.C.
labpuensna, C. A. CnaakoBa, onmyOiMKoBaHHOW B cOopHuke «Xwumwus. [lpumepHsie paboune
nporpammsbl. [Ipeamernas nunus yueObnukoB O. C. I'aGpuensna, U. I'. Octpoymona, C. A.
CnankoBa. 8—9 xiaccel: yaeOHOe mocoOme s obmieoOpazoBarenbHbix opranuzaiuii / O. C.
I'abpuensn, C. A. CnagkoB — M.: [Ipocsemenue, 2019».

Paboyas mporpamMma HampasiieHa Ha TIOCTHKECHUE CIISIYIOIIUX eNei:

* @opmuposanue y ydaiuxcs HeI0CTHON €CTECTBEHHO-HAyYHOW KapTUHBI MUPA.

* Pazeumue  TO3HABaTENbHBIX  HMHTEPECOB, HUHTEIJIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH ydJaliuxcsi B Ipollecce H3Y4YEeHHMsT XUMUYECKOM Hayku U e€ BKiIaga B
COBPEMEHHBIM HAay4yHO-TEXHUYECKUH TMporpecc; (OPMUPOBAHHWE BaXXHEUIINX JIOTHYECKUX
omepanuil MbIIUIEHUs (aHaIU3, CHHTE3, 0000IleHue, KOHKpETU3allus, CpaBHEHHE U Jp.) B
MpOLECCE MO3HAHUS CHUCTEMbI BaKHEWIIMX MOHSATUH, 3aKOHOB M TEOPUW O COCTABE, CTPOCHHUH,
CBOMCTBaX U NPUMEHEHUU XUMUYECKUX BEIIECTB.

* Bocnumanue y0ex1IEHHOCTH B TOM, YTO MPUMEHEHHE MOJYYEHHBIX 3HAHUN U YMEHUH 110
XUMUHU SIBIIIETCA OOBEKTHUBHON HEOOXOIUMOCTBIO i O€30MacHOW pabOTHI C BEIIECTBAMH H
MaTepuagaMu B ObITY U Ha ITPOU3BO/ICTBE.

» Ilpoexmuposanue u peanuzayus BHITYCKHUKAMH OCHOBHOM HIKOJIBI  JIMYHOM
00pa3oBaTeIbHON TPAGKTOpWUU: BBIOOP Tmpoduias oO0ydeHHs B CTaplied IIKOJEe WU
poheCcCHOHAITBHOTO 00Pa30BaATEIBLHOTO YUPEIKICHHUS.

* Ognaoenue K/1104eebiMu KOMRemeHyuamu. y4eOHO-TI03HABATEIbHBIMU,
MH(OPMALMOHHBIMHU, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMH.

Jannast pabouasi mporpaMMa OpPHEHTHPOBAHA Ha OCBOGHHME OOYYalOIIUMHCS OCHOB
HEOPraHMYeCKOM XHMHUU U KpaTKoe 3HAKOMCTBO C HEKOTOPHIMH MOHSTHSIMH U OOBEKTaMU
OpraHMyYecKod Xumuu, (GopMHupoBaHHE KYIbTYpbl 0€30MaCHOTO W 3KOJOTHYECKH TPaMOTHOTO
oOpallleHHuss ¢ XUMHYECKUMU OOBEKTaMHU. 3HAuMTEIbHAs pOJb OTBOAUTCA XUMHUYECKOMY
SKCIEPUMEHTY: TMPOBEACHUIO TMPAKTUYECKHUX pPadOT U J1IabOpaTOpPHBIX OMBITOB, (pUKcaUU U
aHaJIM3y WX Pe3y/lbTAaTOB, COOIIOACHUIO HOPM U IpaBHJ 0e30MacHON pabOThl B XMMHUYECKOM
KaOuHeTe.

Peanuszanus ganHo# paboueii mporpaMMsel B rpoiecce 00ydeHHs MO3BOJIUT 00ydaromuMces
MOHATH POJIb U 3HAUEHUE XMUMHH CPEIU APYTrUX HAYK O MPHUPOJE, T. €. PACKPHITh BKJIAJ XUMHUH B
(hopMHpOBaHHE LIETOCTHOM €CTECTBEHHO-HAYYHOM KAPTUHBI MUPA.

[Ipn peanusanuu pabouell mHporpamMmbl HCHOJIB3YIOTCS MEJAaroruuyeckue TEXHOJOTHU:
MpoOJIeMHO-IMaJIOTHYecKas,  KPUTHUECKOTO  MBIIIJICHHUs,  MPOEKTHOW  JIEATENIbHOCTH,
nH(OPMALMOHHO-KOMMYHUKAIIMOHHAS, KEHC-TEXHOJIOTHS, TEXHOJIOTHUS MUHHM HCCIEI0BaHUS,
MIPOJIYKTUBHOTO YTEHUS, TEXHOJOTHH OLIEHUBAHUSI 00pa30BaTENbHBIX IOCTHKEHUH.

OcHoBHOU (hopMO#T OpraHu3anuu y4eOHOTo Mpoliecca SBISETCs KIACCHO-YpOYHasl CHCTeMa
C UCTOJIb30BAaHUEM HHIWBUyaJIbHBIX, TPYIIOBBIX, MAPHBIX, PPOHTAIBHBIX (POPM OpraHu3aluu
y4eOHOro Impolecca.

ba3ucHblif yaeOHBIN M1aH OTBOJUT HA U3ydeHHE NIpeAMeTa XUMUM B 8-9 kiaccax o 2 Jaca B
Heznemo. [IpumepHas mporpamma paccuutaHa Ha 140 yuyeOHbIx uacoB. IIpu 3TOoM B Helt
MpeIyCMOTPEH pe3epB cBOOOAHOTO BpeMeHU B pasmepe 10% or obmiero oObema yacoB Juis
peanu3aly  aBTOPCKMX IOAXOJO0B, MCIOIb30BaHUA Pa3HOOOpa3HbIX (opM opraHuzanuu
y4eOHOTO Tpolecca, BHEAPEHNS COBPEMEHHBIX MEeJarorn4eckKux TeXHOIOTHH.

Astopckas nporpamma O. C. INabpuensna, C. A. CnaakoBa paccuutana Ha 140 gacoB mjis
00513aTeIbHOTO N3y4eHHs y4eOHOTO MpeaMeTa U3 pacuéra 2 yueOHBIX yaca B HEZIEIIIO.

Hacrosimas nmporpamma 6 8—9 knaccax paccuuTaHa Ha 2 yaca B Henenmo B ooveme 136
y4eOHBIX YacOB 3a CUET COKpallleHHUs 4 4acoB PEe3epBHOIO BPEMEHH M3 aBTOPCKOM MPOrpaMMBbl.
N3ydeHne 3T10oro Kypca AaeT BO3MOXKHOCTb BBIITYCKHUKY OCHOBHOM HIKOJIBI ycrelHo caatk OI'D



[0 XUMUH KaK IpeaMeTa 1o BEIOOpY.

PabGouass mporpamMma OpHUEHTHPOBaHA HAa UCIOJIb30BaHHWE Y4YeOHMKOB BKJIFOYCHHBIX
B (enepanbHBIl TIEpeYeHbh Y4COHHKOB, PEKOMEHIYEMBIX K HMCIOJB30BAHUIO TIPH peaTu3alluu
MMEIOIIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTeIbHBIX IPOTPaMM HAYaILHOTO OOIIETO,
OCHOBHOTO  oOmiero, cpeaHero oOmero  o0pa3oBaHMs,  YTBEPKACHHOTO  IPUKA30M
Munnpocsemieanst Poccun ot 28.12.2018 Ne 345 (B penmakumu mnpukaza MUHIPOCBEIICHUS
Poccum ot 08.05.2019 Ne233):
1. Taopuensu O. C. Xumusa. 8 xiacc : yued. mns obGmeoOpasosat. opranmsanuii / O. C.
I'a6bpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2019
2. Taopuensa O. C. Xumms. 9 kmace : yueO. mis oOrreodpasosar. opranmsanuii / O. C.
I'a6puensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenne, 2019

KoHTpons 00pa3oBareinbHBIX pPE3yJIbTATOB TMPEAYCMATPHUBACT IPOBEICHUE BXOJHBIX,
TEMaTHYCCKUX, PYOEKHBIX M HTOTOBBIX KOHTPOJBHBIX pPa0OT W MpakTUYecKux pabot. s
TEKYIIET0 KOHTPOJIS ¢ YIeTOM O0COOECHHOCTEH Kilacca IUIAaHUPYIOTCS TEKYIIHE CaMOCTOSTEIbHBIS
¥ TIPOBEPOYHBIE pa0dOThI B paMKaxX KakKJIOH TeMbl B BUiC (DparMeHTa ypoka, a TaKKe YCTHBIN
omnpoc (cobeceoBaHUE), AUCKYCCHS, BBIMOJHEHUE Ja0OPATOPHBIX OMBITOB, CAMOCTOSTEIbHAsS
paboTa 0OYyYaArOMIUXCS C Pa3TIMIHBIMA WCTOYHHKAMH XMUMHYECKOW HWH(OpMAIWH, MMOIATOTOBKA
WH()OPMAIMOHHOTO MTPOYKTA U €T0 TIPE3CHTAIIH.

JIIs TIpoBeEHUS TEKyINIero W HWTOTOBOTO KOHTPOJIS: KOHTPOJBHBIX, MPOBEPOUYHBIX U
CaMOCTOSITCJIBHBIX pabOT TI0 OCHOBHBIM TeMaM Kypca  HCHOJB3YIOTCS  CIICIYIOIIHE
METOIUYECKHE TTOCOOMUS:

1. lNabpuensua O. C. Xumus. Metoauyeckoe nocodue ais 8 kiiacca: yueOHOe mocooue st
obmeoOpazoBaTenbHbIX opranusanuii / O. C. I'abpuensu, U. B. Akcénosa, U. I'. OctpoymoB. —
M.: [Ipocsemenue, 2019.
2. INabpuensa O. C. Xumusa. COOpHUK 3a/ad U yINpaXHEHWH. 8 Kiacc: ydeOHoe mocoboue
s obrreoopazoBarenbubix opranmzanuii /| O. C. I'abpuensn, WM. B. Tpurybuak. — M.:
[Tpoceemenue, 2019.
3. Iabpuensu O. C. Xumus. Metoaudeckoe nocodue mis 9 kiacca: yueOHoe mocoOue s
obmeoOpazoBaTenbHbIX opranusanuii / O. C. I'abpuensu, U. B. Akcénosa, U. I'. OctpoymoB. —
M.: ITpocsenienue, 2019.
4, INabpuensa O. C. Xumusa. COOpHUK 3a/ad U yrnpaxxHEeHUH. 9 kimacc: yueOHoe mocobue
s obireoopazoBarenbubix opranmzanuii /| O. C. I'abpuensn, WM. B. Tpurybuak. — M.:
[Tpoceemenue, 2019.
B pabouyro npocpammy enecenvl cnedyroujue uzmenerus:

PacnpeseneHue 4acoB 1Mo TeMaM COCTaBJIICHO C HE3HAYMTEIbHBIMH U3MEHCHUSMH aBTOPCKOM
MPOrpaMMBbI C UCTIOJIB30BAHUEM PE3EPBHOTO BPEMCHH.
dopmynupoBKa Ha3BaHUI pa3zeioB U TEM COOTBETCTBYET aBTOPCKOH Mporpamme

8 kmacc

1. PesepBHbie 4 uyaca wucCmoib3yeTcss sl 00OOIIEHHMS W CHUCTEMaTH3aluu Marepuana 8
kiacca. M3 Hux 1 yac Ha UTOTOBYIO KOHTPOJIbHYIO paboTy 1o Kypcy 8 kiacca.

2. [IpakTrueckux padoOT 3aIUTAHUPOBAHO 6, KOTOPHIC Pa3MEILICHBI B YUSOHHUKE; KOHTPOJIBHBIX
pabot 5 mo temam: «HauvanbHbIC TIOHSATHS M 3aKOHBI XUMUHW», «BaKHeWIue mpeacTaBUTENN
HEOpPraHW4ecKuX BemiecTB. KoiaumuecTBeHHbIE OTHOLICHHS B XuMUH», «OCHOBHBIE KIIACCHI
HEOpPraHWYecKux coenuHeHuit», «llepumommyeckunii 3akoH u llepuoanueckas cucrema
xumuueckux snemeHToB J[.M. MenneneeBa u cTpoeHue atoma» u «CTpoeHHE BelIeCTBa.
OKHCANTENEHO-BOCCTAHOBUTENBHBIE peakiun», «lToroBas KoHTposibHas paboTa 3a Kypc 8
KJ1accay.

9 kmmacc

1. PesepBHbIe 2 4yaca HCMONB3YeTCS AJS peanu3anuu TeMbl «Hemeramibny s U3ydeHus
OpPraHHYECKUX COCTMHECHHIM.

2. [IpakTdeckux pabOT 3amIaHUPOBAHO 7/, KOTOpBIE pa3MelleHbl B y4YeOHHKE,
KOHTPOJBHBIX paboT 4 1o TemMaMm: «XUMHUYECKHE PEaKIUu B PACTBOPAX AJIEKTPOIUTOBY,
«HeMmeramnel 1 ux coeuHEHUs», «MeTamibly, « Torosas mo Kypcy OCHOBHOM IITKOJIBI.



Pacnipeniennenne 4acoB aBTOPCKOM IporpamMMbl U pabouell mporpamMmbl  OCHOBHOI'O
obmiero o6pazoBanus 8-9 kinacc 6a30BbIN YPOBEHB MPHUBEICHO B TaOIHIIC:
8 kiace
Konngectso yacos
Tema o aBTOpCKOM Ilo paboueit | I[IpakTnueckux,
nporpamme nporpamme KOHTPOJIBHBIX paboT
O. C. l'abpuensina,
C. A. CnankoBa
ITepBOoHaYaNbHBIE XUMUYECKHUE TTOHSATHUS 20 20 EPP J}f?gll’z-
Baxxnelimnie  npencTaBUTENM — HEOPTaHUUYECKUX 17 IL.P. Ne3,4,5
BemecTB. KoinuecTBeHHbIE OTHOIICHUSI B XUMUH 17 K.P. No2
OcHOBHBIE KJIACCHl HEOPTAHUYECKUX COSAUHEHUN 10 10 EPP ’ Jjjfg
Ilepruonuueckuii 3axoH u [lepuoanyeckas cucrema
xuMHudeckux sneMentoB J[. 1I. Mennaeneesa u 9 9
CTpOEHHE aToMa.
Xumuueckas CBSI3b. OKHUCITUTENBHO- 8 8 K.p. Ne4
BOCCTaHOBUTEJIbHBIE PEAKIINH
OO0oOmIeHHEe W cUcTeMaTH3alMs MaTepuana 8 0 +4 +K.p. Ne5
KJacca.
Peszeps 6 0
Htoro IT.p Ne6
70 68 K.p. Ne5
9 knace
KonudectBo yacos
Tema 1o aBTOpCKOM [To paboueit | [IpakTuueckux,
nporpamme nporpamme KOHTPOJIBHBIX paboT
O. C. T'abpuensna,
C. A. CnanxoBa
[ToBTOpenue u 0600IIEHUE CBEACHUI MO Kypcy 8 5
Kjacca. XMMHUYECKHUE PEaKInm. 5
IL.P. Nel
XUMHYECKUE PeaKiliy B pacTBOpax 10 10 KP. Nel
Hemeras 25 2542 E}I;Jﬁé 3,45
II.P Ne 6,7
Meraiibt 17 17 KP.Ne 3
XuMus ¥ OKpyKarolas cpesia 2 2
O0600mIeHre 3HAaHUI 1T0 XUMUU 332 KypC OCHOBHOH K.P. N4
IIIKOJIBL. TToaroroska K OCHOBHOMY | 7 7
roCyIapCTBEHHOMY dk3ameny (OI'D)
Peseps 4 0
Hroro IL.P. Ne7
70 68 K.P. Ne4

B TedeHnne ocBoeHUsS O6y‘IaIOIJ_II/IMI/IC$[ XUMHH Ha 0a30BOM YPOBHEC BO3MOXKHBI H3MCHCHU A

o0beMa KOJIMYECTBAa 4YacoOB Ha HN3Y4YCHHUEC TEM IMPOrpamMMmbl, B CBA3HU C COBIIAZICHUCM YPOKOB

pacniucanug C TNpa3aAHUYHBIMHU  JTHAMH,

CpOKaMu TMPOBCACHUA KAHUKYIT U JOPYIrUMHU
0COOCHHOCTSMH (I)YHKLII/IOHI/IpOBaHI/IH 06pa30BaTem,H0171 OpraHu3alv YUYpCiKICHU.




IVIAHUPYEMBIE PE3YJIBTATBI ObYUEHUSA

Ilo 3aBepiieHNM Kypca XMMUU Ha 3Talleé OCHOBHOI'O 00I1ero oOpa3oBaHMsl BbITYCKHUKHMOCHOBHOM
LIKOJIbI IOJIKHBI OBJIAJIETh CIEAYIOUIUMU PE3YIIbTaTaMuU:

JInyHOCTHBIE pe3yJIbTaThl OTPakal0T (JOPMHPOBAHKE:
7. IK0JI0rM4eCKOro BOCIIUTAHUS

9KOJIOTUYECKH 1€JIeCO00pa3HOT0 OTHOLIECHHUS K MPUPOJIe KaKk UCTOUHUKY JKu3HU Ha 3emiie, OCHOBE
e€ CyIIecTBOBaHUS, TOHUMAaHUs IIEHHOCTH 30pOBOro U 0e30macHoro obpasza KU3HH,
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHU3HMYECKOMY M TICUXHYECKOMY 30pPOBBIO,
OCO3HAHUS IEHHOCTU COOJII0/IEHUS MPaBUiI 0€30MMaCHOT0 MOBEACHHS TPH padOTE C BEUIECTBAMH, a
TaKKe B CUTYaILUSIX, YTPOKAIOIIUX 370POBBIO M KU3HH JIFOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHHS, TOJIydaeMble TPH W3YYCHUH TMpeaMeTa, JUIsl pelIeHUs 3anad,
CBSA3aHHBIX C OKPYXKAIOLEH MPUPOJHON CPEAOH, OBBILIEHNS YPOBHS YKOJIOTMYECKON KYJIbTYPBHI,
0CO3HaAHUs II00aJTFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U yTeH UX PEIICHUs TTOCPEICTBOM
METOJIOB IIPEIMETA;

OKOJIOTUYECKOTO  MBIIUICHUS, yMEHHS  PYKOBOJCTBOBAaThCA WM B  IIO3HABATENIbHOM,
KOMMYHUKATUBHOM M COIMAIbHON MPAKTUKE

8. LlenHocTeii HAYYHOT0 MO3HAHUS

MupoB033peHUECKHX TPEACTABICHUH COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd H COCTABJBIIONIUX OCHOBY I TIOHUMAaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHPA;
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AMMOCBSI3SIX YEIOBEKA C
MPUPOIHOMN CPEAOil, O pOJIM IPeAMETA B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIHHBIX MOTHBOB, HAINPABJICHHBIX HaA TIOJIYyUCHHE HOBBIX 3HAHWUH 1O TIPEIAMETY,
HEOOXOUMBIX ISl OOBICHEHUS HAOJI0IaeMBIX MPOIIECCOB U SIBJICHHUIA;

MO3HABATEILHOM U WHPOPMAITUMOHHOMN KYJIbTYpHI, B TOM 4HCIIE

HaBBIKOBCAMOCTOSITEIbHONH PAa0OThI ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATypPOM,TOCTYITHBIMA TEXHUISCKUMHU CPEACTBAMU HH(POPMAITMOHHBIX TEXHOJIOTH;
HWHTEpeca K O0Oy4YeHHIO A TO3HAHHIO, JI0003HATEILHOCTH, FOTOBHOCTH

l. Memanpeomemmnuwle pezyibmamal:
1) onpedenenue nencit coOCTBEHHOr0 OOydYEHHS, MMOCTAaHOBKA W (OPMYIUPOBAHUE IS CceOs
HOBBIX 3aJ1a4;
2) naanuposaHue TIyTEH JOCTHXKEHHS JKEIAeMOTO pe3yibraTa OOYyYeHHs XHMHH Kak
TEOPETUYECKOTO, TAK U IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coomnecenue cBOMX JNEHCTBUI C TUIAHUPYEMBIMH PE3yJbTaTaMHU, OCYUjecmeieHue KOHTPOIIS
CBOEH NIeATENBHOCTH B Mpoliecce AOCTHKEHUs pe3yabTaTa, onpeodeieHue CIOCOO0B IEHCTBHIA
IIPH BBINOJTHEHUU JTa00PAaTOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUU C MPaBUIAMU TEXHUKU
0€30I1aCHOCTH;
4) onpeodenenue WCTOYHUKOB XUMHYECKOW HH(OpPMAIIUK, MOJyYECHHE M aHAIU3 €€, CO3JaHue
MH(OPMAIIMOHHOTO MPOIYKTA U €r0 MPe3eHTaIS;
5) ucnonvzosanue OCHOBHBIX WHTEJUICKTYaTbHBIX ONEpAIlHii: aHAIN3a U CHHTE3a, CPABHCHUS U
cUCTeMaTu3aIuu, 0000IIEeHNUS U KOHKPETU3ALUH, 8blsA6/leHIe TIPUINHHO-CIEICTBEHHBIX CBA3EH U
nocmpoeHue TOTUIECKOTO PaCCYKJIECHUS U YMO3aKItoueHHs (MHAYKTUBHOTO, IEAYKTUBHOTO U TIO
aHAJIOTMH) HA MaTepualie ECTECTBEHHO-HAYYHOTO COJIeP KaHMUS;
6) ymenue co3naBaTh, MPUMEHATH U PEOOPA30BBIBATh 3HAKH M CHUMBOJIBI, MOJIEIHA M CXEMBbI JIJIsI
pelieHus yueOHbIX U MMO3HABATEIbHBIX 33/1a4;
7) gopmuposanue WM pazsumue SKOJIOTUYECKOTO MBIILIICHUS, YMEHHE MPUMEHATh €ro B
MO3HABATEIbHONW, KOMMYHUKATUBHOW, COIMAIbHOM TMpakTUKe ©  NpodeccroHaIbHON
OpHUEHTAIIHNH;
8) ecenepuposarue unei u onpeeICHUE CPEACTB, HEOOXOMMBIX ISl HX peaTU3aIliH.

HCI



Il. IIpeomemnvie pe3ynomamut
BorinyckHUK Hay4YuTcsi: BBINYCKHMK HAYYHTCH:
XapaKTepU30BaTh OCHOBHBIC METOIbI TO3HAHUS: HAOIIOICHUE, U3MEPEHHE, IKCIICPUMEHT;
OTIMICHIBATh CBOMCTBA TBEP/BIX, )KHUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIICIAS UX CYIICCTBCHHBIC TIPU3HAKHY;
PacCKpbIBAaTh CMbBICI OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKUMN SJIEMEHT,
«IPOCTOE BEIIECTBOY, «CI0KHOE BEILIECTBOY, «BAJICHTHOCThY, «XUMHUYECKAsi PeaklUsh», UCIIOIb3Yys 3HAKOBYIO
CUCTEMY XUMHUH;
PAacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHUSI MaCChl BEIIECTB, IIOCTOSIHCTBA COCTAaBa, aTOMHO -MOJIEKYJISPHOM
TEOpUH;
pasznuyaTh XUMHUYECKUE U (PU3UYECKUE SIBIICHNUS,
Ha3bIBaTh XUMUYCCKHUE DIIEMEHTHI;
OTIPEJICIIATh COCTAB BEIIECTB 10 UX (hopMysiam;
ONPEAENATh BAICHTHOCTh ATOMA 3JIEMEHTA B COCUHEHUSIX;
OTIPENIETISATh TUTT XUMHYECKUX PEaKIINA;
Ha3bIBaTh MPHU3HAKU U YCIOBUSI MPOTEKAHHS XUMUUECKUX PEAKIINA;
BBISIBJISITh TIPU3HAKU, CBUJIETEILCTBYIOIIUE O IPOTEKAHUH XUMUUYECKOU PEAKIINH MPU BHITIOJTHEHUH
XUMHYECKOTO OIIBITA;
COCTaBJIATH (POPMYIIBI OMHAPHBIX COCTUHECHHI;
COCTAaBJISITh YPABHEHUSI XUMUUECKUX PEaKIIUiA;
coOnroath mpaBuia 6e30mMacHOM pabOThI TP MPOBEIEHUH OTIBITOB;
M0JIb30BaThCs Ja00OPATOPHBIM 000PYAOBAHUEM U MOCYA0M;
BBIYUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO I MOJIIPHYIO MacChl BEIIECTB;
BBIYHUCIISITH MACCOBYIO JIOJIO XUMUYECKOTO dJIeMEHTa 0 (PopMysie COeTMHEHHUS;
BBIYUCIIATH KOJIMYECTBO, 00BEM HUITH MACCy BEIIECTBA MO KOJUYECTBY, 00bEMY, MacCe PEareHTOB Uin
MIPOIYKTOB PEAKIINH,
XapaKTepHU30BaTh (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOia M BOJAOPOIA;
MOJIy4aTh, COOUPATh KUCIOPO U BOJIOPO/I;
pacro3HaBaTh OMBITHBIM IMYyTEM Ta3000pa3HbIC BEIIECTBA: KUCIOPOI, BOJAOPO;
pacKpbIBaTh CMBICH 3aKOHA ABOrajpo;
PacKpBIBAaTh CMBICI MIOHITHH «TETII0BOM A(D(PEKT peakium», «MOJISIPHBIN 00BEMY;
XapaKTepu30BaTh (PU3NUECKUE U XUMUIECKHNE CBONCTBA BO/IBI;
PacKpbIBaTh CMBICII IOHSTHUSL «PACTBOPY;
BBIUUCIISITH MAaCCOBYIO JI0JIFO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;
MPUTOTOBJISATH PACTBOPHI C ONIPEACICHHON MAaCCOBOM J10JI€H paCTBOPEHHOIO BEIIECTBA;
Ha3bIBaTh COCIMHEHHUS U3YYCHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
XapaKTepH30BaTh (PU3NUECKUE U XMMUYCCKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB:
OKCHIO0B, KHCJIOT, OCHOBAaHMI, COJICH;
OIpeneNsATh NPUHAAIEKHOCTh BEUIECTB K ONPEIEICHHOMY KIIACCy COECIMHEHUI;
COCTaBIIATH (POPMYJIbI HEOPTaHUYECKUX COCTUHEHHUI U3yYeHHBIX KIIACCOB;
MIPOBOJIUTH ONBITHI, HOATBEPKIAIOLINE XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;
pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPHI KUCIOT M IIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHIUKATOPA;
XapaKTepHU30BaTh B3aUMOCBS3b MEXIY KJIACCaMU HEOPTaHUUECKUX COEANHEHUM;
packpbiBaTh cMbici [lepuoguueckoro 3akoHa JI.11. Mennaeneesa;
00BSACHATH GUBUYECKUIN CMBICT AaTOMHOTO (TIOPSAIKOBOT0) HOMEpPAa XUMUYECKOTO AIEMEHTa, HOMEPOB TPYIIIBI U
nepuoa B nepuoanueckon cucreme .M. Menneneesa;
O0OBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHSI aTOMOB, CBOICTB JIEMEHTOB B IIPE/IENIaxX MaJlbIX TIEPUO0B
Y TJIaBHBIX TOATPYIIIL;
XapaKTepH30BaTh XUMUYECKUE ITIEMEHTHI (OT BOJIOPOA IO KalbIKs) HA OCHOBE UX MOJIOXKECHHUS B
nepuoauueckoit cucreme .M. MenaeneeBa u 0coOEHHOCTEW CTPOEHUSI UX ATOMOB;
COCTAaBJISITh CXEMbI CTPOCHHMS aTOMOB TepBbIX 20 371eMeHTOB nepuoanueckoi cucreMsl .M. Menneneena;
PacCKpbIBAaTh CMbICI MOHITHM: «XUMHYECKasi CBSI3bY», «AIIEKTPOOTPULATENBHOCTDY;
XapaKTepr30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTB OT TUMA KPUCTAIIIMYECKOMN PeIIeTKY;
ONpEeNENATh BUJI XMMUYECKOH CBSI3H B HEOPraHMYECKUX COEAUHEHUSX;
M300paxaTh CXEMBbI CTPOEHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUAAMU XUMHUECKUX CBS3EH;
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PacKpbIBaTh CMBICI IOHATUN «HOH», KKATUOH», AHHUOH», «AJIEKTPOIUTHI», «HEIIEKTPOIUTHIY,
«QIEKTPOIUTHYECKAS JUCCOLUALMY, KOKUCIUTEIDY, «CTEIIEHb OKUCIICHUS» «BOCCTAHOBUTENbY, OKUCIECHHUEY,
«BOCCTaHOBJICHUEY;

ONPEEIATh CTENEHb OKHUCIEHMSI aToMa 3JIEMEHTA B COETUHEHUH;

PacKpbIBATh CMBICII TEOPUH IEKTPOIUTUYECKOMN TUCCOLMALINY;

COCTaBJISATh YPABHEHMSI SJIEKTPOIUTHUECKON AUCCOLMALINU KUCTIOT, IIEJI0Y€EH, COJIEH;

OOBSICHATB CYIIHOCTB MPOIIECcCa dIEKTPOJIUTHUECKON JUCCOIMAIIIH U PEAKLIUi HOHHOTO OOMEHa;

COCTaBJISATh NOJIHBIE U COKPAIIEHHbIE MIOHHBIE YPaBHEHUS PEAKIIMU OOMEHA;

OTIPENIENIATh BO3MOKHOCTD ITPOTEKAHMS PEAKIINiA HOHHOTO OOMEHa;

IIPOBOJUTH PEaKLUH, IOATBEPKAAIOIINE KAUECTBEHHBI COCTAaB Pa3IMYHBIX BEIIECTB;

ONPEEIATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBJISATh YPABHEHMSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (JaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOH peaKIim;

KJIaCCU(UIIMPOBATH XUMUYECKUE PEAKIIMH 110 Pa3IMUYHBIM MPU3HAKAM;

XapaKTepU30BaTh B3aMOCBSI3b MEXAY COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAILJIOB;

MIPOBOJIUTH OMBITHI 110 MOJIYYEHHUIO, COOMPAHUIO U U3YUEHUIO XUMUYECKIUX CBOMCTB Ira3000pa3HbIX BEIIECTB:
YTJIEKUCIIOTO ra3a, aMMHaKa;

pacrno3HaBaTh OIMBITHBIM IyTEM ra3000pa3Hble BELIECTBA: YITIEKUCIIbINA a3 1 aMMHAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOEHHUEM U CBOWCTBAMU METAILJIOB;

Ha3bIBaTh OPraHUYECKUE BEIIECTBA M0 UX OopMysie: METaH, ITaH, ITHIIEH, METAHOJI, TAaHOJ, [NIULEPUH,
YKCYCHasl KUCJIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEAPHUHOBAsI KMCIIOTA, OJIEMHOBAsI KUCJIOTA, TJIFOK03a;
OIICHUBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPY’KaIOIel Cpe/ibl Ha OpraHu3M YeJIOBEKa;

IrpaMOTHO 00OpalaThCs ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HU

OTIPEIeINIATh BO3MOKHOCTh MPOTEKaHMsI peakLUii HEKOTOPBIX MPEACTaBUTEIEH OPraHUYECKUX BEIECTB C
KHCJIOPO/IOM, BOJIOPOJIOM, METalIaM1, OCHOBaHHUSIMH, FaJIOT€HaAMU.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTH HAYUYHMThCS:

BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAILHO TUIOTE3bl O XUMUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE UX
COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XMMHUECKHE PEAKIINH, O XapaKTepe U MPOAYKTaX pa3INuHbIX
XUMHUUYECKUX PEAKIINH;

XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAHABIMBATH IPUYUHHO -CJIE/ICTBEHHbBIE
CBSI3M MEXY JaHHBIMHU XapaKTepUCTHUKAMU BEIIECTBA;

COCTaBJIISATh MOJICKYJISIPHBIE U TIOJIHbIE MOHHBIE YPABHEHHUS 110 COKPAIICHHBIM HOHHBIM YPAaBHEHUSM;
MIPOTrHO3UPOBATH CIIOCOOHOCTH BEILECTBA MPOSBIATh OKUCIUTENbHBIE UM BOCCTAHOBUTEILHBIE CBOMCTBA C
Y4ETOM CTETIeHEN OKUCIICHHUS JIEMEHTOB, BXOISAIINX B €r0 COCTaB;

COCTaBIISATh YPaBHEHUsSI pEaKLUN, COOTBETCTBYIOLIUX I10CIIEI0BATEIBHOCTH MPEBPAILICHUN HEOPraHUYECKIX
BEIIECTB PA3JIUYHBIX KJIACCOB;

BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAILHO THIIOTE3bI O PE3YJIbTaTax BO3ACUCTBUS Pa3INUHbIX (JaKTOPOB Ha
M3MEHEHHE CKOPOCTH XMMHUYECKON PeaKInH;

MCI0JIb30BaTh MPHOOPETEHHBIC 3HAHUS I SKOJIOTUYECKU IPAMOTHOTO MOBEACHUS B OKPY)KAIOILEH Cpelie;
MCIO0JIb30BaTh MPHOOPETEHHBIE KIIOYEBbIE KOMIIETCHIIMH MTPH BBHIIIOJHEHUH MPOEKTOB U y4eOHO-
UCCIIeIOBATENIbCKUX 3a/a4 10 U3YYEHUIO CBOMCTB, CIIOCOOOB MOJMYyYEHHUS U paCcliO3HABAHUS BEIIECTB;
00BEKTUBHO OLIEHUBATh HH(POPMAIIUIO O BEIIECTBAX U XUMUYECKUX MPolieccax;

KPUTHYECKH OTHOCUTBHCSA K MICEBOHAYUYHON HHPOpPMALINK, HEA0OOPOCOBECTHOM peKiaMe B CpeACTBaX MacCOBOM
uH(pOpMaINH;

OCO3HABATh 3HAYEHHUE TEOPETUYECKUX 3HAHUN N0 XUMUH JUISl IPAKTUYECKOU NEATEIBHOCTH YEJIOBEKA;
CO3/1aBaTh MOJIEJIM U CXEMBI JJIs pellieHUs] yIeOHbIX U MI03HABATENIbHBIX 3a/1a4;[TOHUMATh HEOOXOIUMOCTb
COOIIIOJICHNS MTPENMCAaHu, TpeUlaraéMbIX B MHCTPYKIMAX 110 HCII0JIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM
XUMHH U JIP.



1. COIAEPKAHME KYPCA

KJ1ace
HavanbHble NOHATHS U 3aKOHBI XUMuHM (20 yacoB)

Tena m BemectBa. CBoiicTBa BEHIECTB. JTaJlOHHBIC (PU3MUECKHE CBOWCTBA BELIECTB.
Marepuansl 1 MaTepuanoBeieHre. Pojib XUMUU B )KH3HH COBpEMEHHOTo olmecTBa. OTHOIIEHHE
oOrmIecTBa K XUMHUH: XeMOQHIUS U XeMO(pOOHsI.

Meroasl u3yuenuss xumuu. HaOmrionenue. DkcnepuMeHnTt. MogaenupoBanue. Moaenu
MaTepUaJIbHbIE U 3HAKOBbIE UM CUMBOJIbHBIE.

l'azer. JKunkocrtu. TBEpaple BemecTBa. B3anMHBIE mepexoabl MeEXAy arperaTHbIMU
COCTOSIHUSIMU BELIECTBA: BO3TOHKa (CyOaumalys) u aecyoirManis, KOHJIeHcalsl U UCIIapeHue,
KpUCTAJIJIN3alUs U TJIaBJICHHE.

®usnueckue ABJICHUs. YNUCThIE BEECTBA U CMECU. [ OMOTE€HHBIE U TE€TEPOrE€HHBIE CMECH.
CMmecu razooOpasHble, xuakue U TBEpAble. CrocoObl paslieNieHus cMecel: MeperoHka, Wiu
TUCTWJUISILMS, ~ OTCTaWBaHWEe,  (QWIBTPOBAHWE,  KpPUCTAIUIM3alus  WIM  BbIIapUBaHUE.
Xpomarorpadus. [IlpumMenenue 3Tux cnoco0oB B 1a00paTOpPHON MPAKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XuMHYecKkue 3JeMeHTbl. ATOMbl W MoJiekyabl. [IpocThle U ClOXHBIE BEIIECTBA.
AnnoTtponus Ha npuMmepe Kuciopoaa. OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO yUEHHS.
Honbl. BenecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUSI.

3HaKd (CHMMBOJIBI) XHUMHUYECKHUX dJeMEHTOB. HMHbopmarms, KOTOpyH HECyT 3HaKu
XMUMHUYECKUX DJIEMEHTOB. OTHMOJIOTHS Ha3BaHUN HEKOTOPBIX XHUMHYECKHX DIJIEMEHTOB.
[lepuoauueckas Tabnuua xumudeckux snemeHToB JI. . MenneneeBa: KOpOTKONEPUOIHBIN U
JUIMHHOTIEpUOAHBIN BapuaHThl. [lepuosl u rpynnsl. [1aBHas u mobovHas MOArpyNHNbl, Ui A- 1
Bb-rpynmnel. OTHOCHUTENIBHAS aTOMHAs Macca.

Xumunyeckue ¢Gopmynsl. UHaekcsl n kodpdunuentsl. OTHOCUTEIbHAS MOJEKYISpHAs
Macca. MaccoBas 10Ji1 XUMHUYECKOTO 3JeMeHTa B coenuHeHur. MHopmarius, KoTopyio HecyT
XUMUYECKHEe (POpMYIIBI.

Banentnocts. CTpykTypHBIE (DOpPMYSbl. XHUMHYECKHE OJIEMEHTHI C TIOCTOSHHOW |
MEPEeMEHHON BaJIeHTHOCTHIO. BbIBoa (opmynbl coenuvHeHus mo BajeHTHocTH. OmnpeneneHue
BAJICHTHOCTH XWMHYECKOro »3jeMeHTa 1o Qopmyne BeniectBa. CocTaBieHHE Ha3BaHHI
COCIMHEHUH, COCTOALIMX U3 JABYX XUMHUYECKHX JJIEMEHTOB, [0 BAJEHTHOCTH. 3aKOH
ITOCTOSTHCTBA COCTaBa BEILECTB.

XuMmuueckue peakuuu. PeareHTl W OpOayKThl peakuuu. IIpu3Hakum XuMHUYECKHX
peakuuii. YCiIOBHS MX NPOTEKAHWs W NpekpameHus. Peakuuu ropeHus. JK30TEPMHUYECKUE U
SHIOTEPMHUYECKHUE PEAKIUH.

3aKOH COXpaHEHUs1 MacChl BEIECTB. XUMHUUECKHE ypaBHEHUs. COCTaBICHUE XUMHYECKUX
ypaBHeHuil. MudopMmalus, KOTOpyro HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanus XMMHYECKUX PEAKIHM MO COCTaBy W YHUCIY PEareHTOB M MPOJYKTOB.
Tunel XuMudeckux peakuuidl. Peaknuu coeAuHEHUs, pa3loKEHHUs, 3aMelleHuss U oOMeHa.
KaranuzaTtops! u katanus.

JdeMoHcTpanun
e Koiekiusi MaTepualioB U U3JI€JIUN U3 HUX.
e Mojenu, Ucnob3yeMble Ha ypoKax (GU3UKH, OMOJIOTHU U IreorpaduH.



OOBEMHBIE U IAPOCTEPIKHEBBIE MOJIENIN HEKOTOPBIX XUMUYECKUX BEIIECTB.
Mopnenu KpucTasIn4ecKuX peléToK.
Cobupanue npubopa J1st MOJTYyYESHHUs T'a3a U MPOBEpPKa ero Ha FTepMETHYHOCTb.
Bosronka cyxoro 5pfa, HoJa Win HaTaauHa.
ArperaTHble COCTOSIHUSI BOJBI.
Pa3nenenue qByX HECMEIINBAIOIIUXCS JKUJKOCTEN C TOMOILBIO JETUTEIBHON BOPOHKH.
Juctumistop u ero padora.
YcranoBka it puiabTpoBaHus U €€ padoTa.
VYcraHoBKa 1715 BeITapuBaHus U €€ padorTa.
Komnekuust OITOBBIX puOOPOB ISl GHUIIHTPOBAHUS BO3AYXA.
Pa3nenenue kpacsuiero Beiectsa (oMacTepa ¢ IoMOILIbI0 OyMa)xxHOW XpomaTorpaduu.
Mojienu ayutoTpOTIHBIX MOAM(UKALINE yriaepoia U Cephl.
[Tony4yenue o30Ha.
Hoprpers 1. 5. Bepuenuyca u JI. Y. Menneneesa.
KopoTkonepnoaHbeiii ¥ JyIMHHONIEpHOAHBIA BapuaHThl Ilepnonndeckon cucremst 1. .
MenpneneeBa
KoHcTpyrnpoBaHue mapocTepKHEBbIX MOJIETEH MOJIEKYII.
Amnmapat Kunma.
Paznoxenne Guxpomara aMMOHHUSI.
I'openue cepbl 1 MarHMEBOM JICHTHI.
[Hoptpetst M. B. JlomonocoBa u A. JI. JlaByasbe.
OnbIThI, WJUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MacChl BEIIECTB.
l'openne Qochopa, pacTBOpeHHe MNpoAyKTa TOpPEHUS B BOJE U HCCIEIOBaHHE
MOJIYYEHHOTO PACTBOPA JAKMYCOM .
BsanMonenicTBre CONAHON KUCIOTEI C IIMHKOM.
e [lomyuenue ruapokcuaa meau(ll) u ero pasnoxenue mpu HarpeBaHUU.
JlabGopaTopHble ONBITHI
. O3HaKOMJIEHHE C KOJIIEKIIMEH J1Ta00paTOPHON TIOCY/IBI.
. [IpoBepka mpubopa A5 NOTyYeHHsI Ta30B Ha T€PMETUYHOCTb.
. O3HakoMIIeHHE ¢ MUHEpajIaMH, 00pa3yroIUMH FPAHUT.
. [IpuroroBiieHne reTeporeHHON CMECH MOPOUIKOB CEPBI U JKEJIe3a U UX PA3ACIICHUE.
. BsaumoieifictBie pacTBOPOB XJIOPHI0B M HOAMIOB KaIHsl C paCTBOPOM HUTpaTa cepedpa.
. [Tonyyenune runpoxcuaa meau(Il) u ero B3aumMoaeiicTBUE ¢ CEPHON KHCIOTOM.
. B3aumopielictBrue pacTBopa cobl ¢ KUCIOTOM.
. IIpoBepka 3ak0Ha COXpaHEHUsI MACCHI BEILIECTB HA IPUMEPE B3aUMOACUCTBUS MIEIOYN U
KHUCJIOTBI.
9. IIpoBepka 3akoHa COXPAHEHHUS MacChl BEIIECTB Ha MpUMepe B3aUMOACUCTBUS IETOYN U COIU
xenesa (11).
10. PaznoxkeHue nepokcuaa BoIopoaa ¢ nomoinsto okcuaa mapranna (1V). 11.3amenienne
KEJIEe30M MEU B METHOM KYIOpOCE.
IIpakTH4eckue padboThl
1. 3nakoMmcTBO ¢ 1abopaTopHeIM 060pynoBaHueM. [IpaBuina TexHukn 0€30MacHOCTH Ipu padoTe
B KabuHeTe Xumun. Hekotopelie BUbI paboT.
2. AHanu3 MoYBHI
Baskneiimiue npeacraBuTe/ M HeOPraHmyecknx semecrs. KomuecTBeHHbIC OTHOLICHUS B
xumuu (17 yacos)

CocraB Bo3ayxa. [lonsarre 006 00bEMHOIT f01e ((0) KOMIIOHEHTA MPHPOIAHON ra30BOH cMecH
— Bo3ayxa. Pacuér 00béMa KOMIIOHEHTa ra30BOM CMeCH 10 ero 00BeMHOM Jj0J1e U Ha0O0POT.

Kucnopoa. O3zon. Ilomyuenue kucnopoma. CoOupaHue U pacro3HaBaHHE KHUCIOPOAA.
XHUMHUYECKHE CBOMCTBA KUCIOPOJIa: B3aUMOJAEHCTBUE C METAJNIaMU, HEMETAJJIAaMU U CIIOKHBIMU
BeecTBamu. [Ipumenenue kucinopoaa. KpyroBopot kuciaopoza B IpupoJe.
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Oxcuapl. O0pa3oBaHue Ha3BaHUM OKCHIIOB 10 uX dopmynam. CocraBieHue GopMyn OKCHIOB
10 UX Ha3BaHMAM. [IpeacTaBuTENM OKCHUIOB: BOJA U YIJIEKUCIIBIM a3, HeraeéHas u3BeCTb.

Bonopon B npuposae. ®uznueckue U XMMHUUYECKHE CBOMCTBA BOJOPOJA, €r0 MOJIyYCHHE U
MIPUMEHEHUE.

Kucnotel, ux cocraB u kiaccupukanus. Muamukatopel. Tabmuma pacTBOPUMOCTH.
ConsiHas 1 cepHasi KUCIOTHI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB U Ha3BaHus. PacTBopuMmocTh cosieir B Boje. [IpeacraBurenu coieii:
XJIOpU/I HATpUsl, KapOoHAT HaTpus, pocdar Kanpuus.

[Tocrosisunas Aoragpo. KommyectBo BemiectBa. Mousib. Momsipuas macca. KpaTabie
EAVMHUIBI U3MEPEHUS KOJIMYECTBA BEHIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUTUMOJIIPHAS U
KHJIOMOJISIPHAsI MacChl BEIIECTBA.

Pacuérel ¢ MCMOIB30BaHMEM TOHSTHI «KOJIMYECTBO BEIIECTBA», «MOJISIpHAST Maccay,
«IOCTOSIHHAST ABOTAZIpO».

3akoH AsBoraapo. Monspubiii 00bEM Ta3000pa3HbIX  BemiecTB. OTHOcHUTENbHAS
MJIOTHOCTH OJHOTO ra3a 1o APyromy.

KpatHble eauHHIBI U3MEPEHHs] — MWUIMMOJSPHBI M KUJIOMOJISIPHBIH OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ uCMoOIB30BaHMEM TIOHSATHI «KOJHYECTBO BEIIECTBA», «MOJISIpHAST Maccay,
«MOJIIPHBIN 00HEM Ta30B», «IIOCTOSTHHAST ABOTAIPOY.

Pacuétel ¢ MCMOTB30BaHMEM TOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIpHAS Maccay,
«MOJIIPHBIN 00BEM Ta30BY, «UUCIO ABOTAIPO».

I'uapocdepa. KpyroBopot Boabl B ipupoae. Puzndeckne U XMMUUECKHE CBOMCTBA BO/IBI:
B3anMMOJICHCTBHE C OKCUIAMH.

OcHoBaHus, X cocTtaB. PacTBOpMMOCTH OCHOBaHWUW B BoJAE. M3MEHEHHE OKpacKu
WHJIMKATOpPOB B WIENOYHOU cpere. [lpencraBurenu 1mienodeil: TMAPOKCUABI HATPHS, Kalaus MU
KaJIBLIMSL.

PactBoputens u pactBopéHHOe BemiecTBO. PactBopbel. PactBopenme. ['mapatsl.
MaccoBas 10751 pacTBOPEHHOIO BeleCcTBA. Pacu€rbl, CBSI3aHHBIE C UCIIOJIB30BAHUEM MOHATHS
«MaccoBasi 10J1s1 PACTBOPEHHOTO BEILIECTBAY.

JdemoHcTpauuu

e OmnpeneneHue copepkaHusl KUCIOPOJa B BO3IYyXE.
e [losydeHue KMCIOPOAA PA3IOKEHUEM IIEPMAHIaHaTa Kajaus U IEPOKCUIa BOIOPOa.
e CoOupaHue METOJIOM BHITECHEHHSI BO3/IyXa U BO/IBI.
e Pacno3HaBaHuE KUCIOPO/a.
e Topenue maruus, xenesa, yris, cepsl u pocdopa B KUCIOPOE.
Komneknust okcuios.
[Tonyuenue, cobnpanue u pacro3HaBaHUe BOJAOPOA.
I'openue Bonopona.
B3anmonerictBue Bogopoaa ¢ okcugom meau(Il).
Konnekuust MUHEpaIbHBIX KHCIIOT.
[IpaBuno pa3baBieHus cepoil KUCTOTHI.
Komnexkuus coinen.
Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJIE.
HekoTopbie MeTamibl, HEMETAIJIBI M COSMHEHHS KOJTMYEeCTBOM BellecTBa B 1 MoJb.
Moaens MOJSIpHOTO 00bEMa ra3000pa3HBIX BEIIECTB.
Konnekuust ocHoBaHUM.
JlabopaTopHbIe ONbITHI
12. TTomyTHEHHE U3BECTKOBOM BOBI P MPOMYCKAHUU YIIIEKHCIOTO rasa.
13. Tony4eHnue BOAOPOIa B3aUMO/ICHCTBUEM ITMHKA U COJITHOM KHCIOTHI.
14. Pacnio3HaBaHMe KUCIOT MHAUKATOPAMH.
15. 3meHeHne OKpacku HHIMKATOPOB B IIETOYHOU cpeie.
16. O3HakomileHHE C TpenapaTtaMu JOMAIllHeW WM HIKOJBHOM anTeYKu — PacTBOPAMH
MepOKCUIa BOJAOPO/Ia, CHUPTOBOM HACTOMKH MOJa U HALIATHIPHOTO CIIHUPTA.
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IpakTHyeckne padboThI

3. Ilonydenue, cobupanue u paclio3HaBaHUE KHCIOPOIA.

4. [onydenue, coOMpaHue U pacrio3HaBaHUE BOAOPOIA.

5. [IpuroToBieHre pacTBOPOB COJIEH € UX 3aJJaHHON MacCOBOM JOJIEH.
OcHOBHBIE KJIacChl Heopranuveckux coeanuenuii (10 yacon)

O06o06menne cBeneHnii 00 OKCHIAX, WX KIAacCH(PUKALMHU, HA3BAaHUSIX M CBOWCTBAX.
CriocoOBI MOTydeHUsT OKCHJIOB.

OcHoBanusl, UX Kiaccuukaius, Ha3BaHUs U CBOWCTBA. B3aumoaeiicTBue ¢ KUCIOTaMH,
KHCIIOTHBIMU OKCHUJAMU U COJsIMHU. PasiioxkeHue HepacTBOPUMBIX oOcCHOBaHHM. (CrocoObl
MOJIy4€HUSI OCHOBAHU.

Kucnotel, ux knaccudukanuss W Ha3zBaHus. OOIMHMe XUMHYECKHE CBOWCTBA KHCIIOT.
B3aumopeiicTBue KUCIOT ¢ MeTaUlaMU. ODJEKTPOXUMHYECKUH psijl HANpPsDKCHUM METaJlIoB.
BzaumopelicTBre KUCIOT C OKCHAAMH METaIoB. B3anmMoJeCTBHE KHUCIIOT ¢ OCHOBAHUSIMU —
peakuus HeWTpanuzauuu. B3aumoneincTBue KuciaoT ¢ coissMu. [lomyueHue OeCKHCIOPOIHBIX
Y KUCJIOPOJICOACPIKAITUX KUCIIOT.

Comu, wux xnaccupukauss W CBOWcTBa. B3amMopeiicTBue coJieii ¢ MeTauiamH,
0COOEHHOCTH ATHX peakuuii. BzaumoecTBue coeii ¢ cosiMu.

['eneTndeckue psipl MeTauila U HeMeTalla. [ eHeTHdecKkas CBsI3b MEXKIY Kiaccamu
HEOPraHMYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI
17. BzaumoielicTBrE OKCHUIA KBNS C BOOM.
18. IToMyTHEHHE N3BECTKOBOI BO/IBI.
19. Peakmust HEUTpaIU3AIIHH.
20. Momyyenne ruapoxcuna meau(Il) n ero B3anmoieiicTBre ¢ KHCIOTOM.
21. Paznoxenue ruapoxcuaa meau(1l) mpu narpeBanum.
22. BzaumoaencTBrue KUCIOT C METAIIAMH.
23. B3aumoaencTBrue KUCIOT C COJIAMHU.
24. O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEN.
25. B3aumopeiicteue cynbdara meau(Il) ¢ xxemesom.
26. BzaumoaencTBue coei ¢ COIAMU.
27. I'eretndeckas CBs3b Ha MPUMEPE COCTMHCHUN ME/IH.
IIpakTHyeckue padoTbl
6. Pemienne sxcriepuMeHTAIbHBIX 3a/1a4.
IMepuonuyeckuii 3axoH u [lepnoanyeckas cucreMa XuMu4eckux aemenToB /1. U.
MenjeseeBa u crpoenne aroma (9 yacon)

EcrecTBeHHBIE ceMelicTBa XMMHYECKHX 3JIEMEHTOB: IISJIOYHBLIC U IEIIOYHO3EMEIbHBIC
METaJUIbl, TAJIOTeHBI, UHEPTHBIC (OaropoHbie) ra3pl. AMdorepHOCTh. AMBOTEPHBIC OKCUIBI U
rugpokcuibl. KomriekcHbie cou.

Otkpeitie  JI. WM. MenngeneeBsiM Ilepuoanueckoro 3akoHa ¢ CO3/JaHUE UM
[Tepuoanueckoit cUCTEMbl XUMHUYECKUX JIEMEHTOB.

AToMBI Kak (opma CyIIECTBOBAHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEICHHS O
CTpOCHHMH aTOMOB. JloKa3aTenbCTBa CIIOKHOCTH CTpoeHHsi aTomoB. OmbiTel Pesepdopna.
[InanerapHas MOJIeIb CTPOEHHUS aTOMA.

CocraB aTOMHBIX sJ€p: NPOTOHBI, HEUTPOHbL. (OTHOCUTENbHAs aTOMHas Macca.
B3anMocBsI3b MOHATUH «IIPOTOHY», KHEUTPOHY», KOTHOCUTEIbHAS aTOMHASI MAcCay.

Mukpomup. OnekTtpoHbl. CTpOE€HHE JJIEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKUX
aneMeHTOB NelNe 1-20. [ToHsaTHE O 3aBepIIIEHHOM YIEKTPOHHOM YPOBHE.

N3otonbl. ®@usnueckuii cMmbica cuMBOJUKHM [leprnoanueckoii cuctembl. CoBpeMeHHas
dbopmynuposka Ilepumonndeckoro 3akoHa. M3MEHEHHS CBOWCTB JJIEMEHTOB B TEPUOAAX U
Tpymmax, Kak QyHKIUs CTPOSHUS IIEKTPOHHBIX 000J0UEK aTOMOB.

XapakTepucTuKa DJJIEMEHTAa-MeTajlyla W JJIeMEHTa-HeMeTalsla M0 WX TOJIO)KEHHIO B
[Tepuonnueckoit cucreme xumuyeckux aaeMeHToB [[. 1. Menneneena.

JdeMoHcTpanuu
e Paznmuunbie GopMbI TAOIUIl IEPUOANUECKON CHCTEMBI.
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e  Mouaenuposanue nocrpoenus [lepunoguueckoit cucremsl 1. . Menneneesa.
e Mojenu aTOMOB XMMHUYECKUX JJIEMEHTOB.
e Moaenu aTOMOB 31eMeHTOB 1—3-T0 TIeproa0B

JlabopaTopHble ONBITHI.

28. [lomyyenne aMm(pOTEPHOTO THIPOKCUIA U UCCIICIOBAHUE €r0 CBOMCTB.

Xumunueckasi ¢Bsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbBIE peakiuu (8 yacoB)

HNonnas xumuueckasi cBs3b. MoHbI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HEMETAJIJIOB.
Cxembl 00pa3oBaHHS MOHHOW CBSI3U JUIsl OMHAPHBIX COCIUHEHWH. MOHHBIC KPHCTaUIMYECKUE
peméTkn U (hU3MYECKHe CBOWMCTBA BEIIECTB C 3TUM TUIOM pemérok. [lonstre o GopmynbHON
€IMHHUILIE BEILECTBA.

KoBanenTHas xuMudeckas CBsi3b. DIIEKTPOHHBIC U CTPYKTYpHBIE popMyiibl. KoBasieHTHas
HemoJsipHast cBsizb. CxeMbl 00pa3oBaHUS KOBAJCHTHOM CBSI3U [Isi OMHAPHBIX COCAMHEHHH.
MoneKkynsipHble U aTOMHBIE KPUCTAUIMYECKUE PEIIETKU, U CBOMCTBA BEUIECTB C 3TUM THUIIOM
PEWETOK.

DNEeKTPOOTPUIIATENILHOCTh. Psin  snekTpooTpuniarebHocTH. KoBaneHTHash ToJispHas
XUMUYecKas cBs3b. Jumonas. Cxembl 00pa3oBaHMs KOBAJEHTHOM MOJSPHOM CBSI3H JJIsi OMHAPHBIX
coeMHEHU. MOJIEKYIISIpHBIE M aTOMHbBIE KPUCTAIUIMYECKUE PEIIETKH, CBOMCTBA BEIMIECTB C 3TUM
TUIIOM PEIIETOK.

Mertannuueckass XUMHUYECKass CBSI3b W METAUIMYECKas] KPUCTAIUIMYECKas pelIeTKa.
CBoiiCTBa BEIECTB C 3TUM THUIIOM PEIIETOK. EqnHas npupoaa XMMUYECKNX CBS3EH.

Crenenpb okucienus. CpaBHEHHE CTENIEHW OKHUCIICHHS M BajeHTHOCTH. [IpaBuna pacuéra
CTETEeHeN OKUCIIEHUS 10 POPMYJIaM XUMHUYECKUX COETMHEHUI.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OnpenesieHHe CTeNeHeW OKUCICHHS IS
AJIEMEHTOB, OOpa3yIOIMX BEIIECTBA pa3HBIX KiaccoB. Peaknuu #WOHHOTO OOMeHa WU
OKHCIIUTEIBHO-BOCCTAHOBUTEINBHbBIE peakiuu. OKHCINTENb U BOCCTAaHOBUTEIb, OKHUCIECHHUE U
BoccTtaHoBieHue. (CocTaBieHUME YpPaBHEHHMM OKHUCIWUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUI
METO/IOM 3JIEKTPOHHOTO OasiaHca.

JdemoHcTpauuu

Buneodparments! u cnaiiapl «MoHHasS XUMHUECKas! CBS3bY.

Komneknyst BeniecTs ¢ HOHHONM XUMHUYECKOHN CBS3LIO.

e Mo/ienu HOHHBIX KPUCTANINYECKUX PELIETOK.

e Buneodparments u crnaiifpl «KoBaeHTHass XUMUYECKast CBSI3bY.

e Koieknus BeecTB MOJIEKYIIPHOTO U @aTOMHOTO CTPOEHUSI.

e Moenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUTMYECKUX PEHIETOK.

e BuneodparmenTs! u cnaiapl «MeTalInueckas XUMUUECKast CBSI3bY.

Komnexuust «MeTaiusl v CrisiaBb».

B3anMoelicTBrUe IMHKA ¢ CEPOM, COITHOM KUCIOTOH, xmopuaoM Meau(1I).

I'openue marums.

B3aumopelictBue XJ0pHON U CEPOBOAOPOAHOMN BOIBI.

JlaGopaTopHble ONBITHI

29. M3roTtoBiieHHE MOJIENH, WILTIOCTPUPYIOLIEH CBOMCTBAa METAIIINYECKOH CBS3U
O0o0meHue U cucTeMaTH3anusi MaTepuaia 8 kiacca (4 yaca)

9 knace
IMoBTOpeHue u 00001IeHNe CBeeHUIi 0 Kypcey 8 kiaacca (5 yacoB)

bunapusie coemuuenus. OKcuIpl  cOoJeoOpa3yrolue U HEcoJIeoOpasyromue.
I'unpoxcunel: ocHoBaHwus, aMpoTepHbie, KUCTOThL. CpeHre, KUCTbIE, OCHOBHBIE COJIH.

O06o001meHne cBeleHni 0 XUMUYECKHX peakiusax. Kinaccuduxamms XuMH4ecKuX peakiui
M0 pa3INYHBIM OCHOBAaHHUSM: COCTaBy M YHCIYy PEarupyrommx U OOpa3yIOIIMXCs BEIIeCTB,
TEIUIOBOMY  3(PQeKTy, HampaBlIeHUIO, W3MEHEHHIO CTEMeHell OKHUCIEHUS  DJIEMEHTOB,
00pa3yIIuX pearupyrolire BemecTBa, Ga3e, UCIOIb30BAHUIO KaTallu3aTopa.
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[lonaTHE O CKOpPOCTH XHMMHM4YECKOW peakuuu. DaxTopbl, BIHAIOIIME HAa CKOPOCThb
XUMHUYECKUX PEAKIUU: TMPUPOJa PEArupyrollnX BelIeCTB, UX KOHIEHTpalus, TeMIeparypa,
IJIOIA/Ib COIPUKOCHOBEHUS, HANIMUKE KaTain3aTopa. Karanus.

JdeMoHcTpanuu
e (O3HaKOMJIEHHE C KOJIJICKIIMSIMHU METAJJIOB U HEMETAJLIOB.
e (O3HaKOMJIEHHE C KOJUICKIMSMU OKCUIOB, KUCIIOT U COJICH.
e 3aBUCHUMOCTbH CKOPOCTHU XMMHUYECKON PEAKIIUU OT IPUPOIbI PEarupyroIINX BEIICCTB.
e 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaAKIUU OT KOHIICHTPAIIMU PEarupyronux
BEILIECTB.
e 3aBUCUMOCTh CKOPOCTHM XHMHUUYECKOW peakuuu OT IUIOMAAN COMPUKOCHOBEHHS
pearupyromux BeIecTB («KUTISAIIUNA CI0M»).
e 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peakluu OT TeMIepaTypbl pearupyronmx
BEIIIECTB.
JlabopaTopHble ONBITHI
1. BzauMoeiicTBHe aMMHaKa M XJI0POBOI0PO/IA.
2. Peaknus HedTpanu3auu.
3. HabGmoenue termnoBoro s gexra peakiuu HeHTpaTn3aIiu.
4. BzanumoieicTBre cepHOM KUCIOTHI ¢ okcuaom menu (I1).
5. PaznoxeHnue nepoxcuaa BOIOPOIa C MOMOIIBIO KaTajiasbl KapTodems
6. 3aBUCIMOCTB CKOPOCTH XUMHYECKOW PEaKIIMK OT MIPUPOJIBI PearupyrOIINX BEIIECTB Ha
MpUMepe B3aMMOICHCTBHS paCTBOPOB THOCYNIb(aTa HATPHS U XJIopHuaa Oapusi, THOCYIbdaTa
HATPUS U COJITHOU KHUCIIOTHI.
7. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOU PEAKIIMK OT MPHUPOIBI METAIIOB IPU UX
B3aMMOJICICTBUH C COJISTHOM KHUCIIOTOM.
8. 3aBUCHUMOCTb CKOPOCTH XUMHYECKON peaKIMK OT MPUPOAbI KUCIOT MPU B3aUMOACHCTBUU UX C
HKEJIE30M.
9. 3aBUCHMOCTH CKOPOCTH XMMHUECKON PEAKIINU OT TEMIIEPATYPHl.
10. 3aBuCUMOCTb CKOPOCTH XUMUYECKOM peaKkIui OT KOHLIEHTPALIUH.
11. 3aBUCHMOCTb CKOPOCTH XUMUYECKOM PEaKkIuy OT IJIOIIA U COTPUKOCHOBEHUS
pearupyromux BeneCTB.
12. 3aBUCHMOCTb CKOPOCTH XUMUYECKOM PEaKkIuu OT KaTalnu3aTropa.
XuMHuUYecKHe PeaKIui B pacTBopax 3iekrpouros (10 yacos)

[Tonsitne 00 HSNEKTPOIUTHUECKON IUCCOLMALUU. ODIEKTPOJIUTHI M HEIIEKTPOJUTHL
MexaHu3M [HMCCOLMALMU  3JEKTPOJUTOB C pa3IMYHbIM  Xapakrepom cBs3u. (CTeneHb
ANIEKTPOJIUTUYECKOU nucconnanui. CHUIIbHbIE U CIa0bIe AIEKTPOIUTHI.

OcHOBHbBIE TOJIOXKEHUS TEOPUU DIEKTPOJIUTHUECKOM nuccoumanuu. Kiaccudukanms
MOHOB M UX CBoicTBa. KHCIOTHI, OCHOBaHUS U COJNM Kak 3MeKTpodauThl. VX kiaccuduxamnus u
JUCCOIALHS.

OO0mue XUMHYECKHME CBOMCTBAa KHUCJIOT: HM3MEHEHHE OKpacKd HHIUKAaTOPOB,
B3aMMOJICIICTBUE C MeETalllaMHM, OKCHJAaMU M TUJIPOKCHUAAMH METAIOB U COJSIMHU.
MounekynspHble 1 HOHHBIE (IIOJHBIE U COKPAILIEHHBIC) YPaBHEHUS peakiuil. XUMHUYECKUNH CMBICIT
COKpalI€HHBIX YpPaBHEHUW. YCJIOBHS MPOTEKAHMS PEAKLMI MEXIY AJEKTPOJUTaMH JI0 KOHIIA.
Psin akTMBHOCTH METaIOB.

OO0mue XuMUYEeCKHe CBOWMCTBA IMIeNovYel: B3aUMOJCHCTBHE C KHCIOTaMH, OKCHUIAMH
HEeMeTalioB, coisaMud. OOmuMe XUMHUYECKHEe CBONCTBA HEPACTBOPUMBIX  OCHOBAHMIA:
B3aMMOJICIICTBUE C KUCIOTaMU, Pa3JI0KEHUE ITPU HATPEBAHUU.

OO0me XWMHUYECKHE CBOMCTBA CpENHUX COJIeH: B3aMMOJCHCTBHE C KHUCIOTaMH,
1IeJ104YaMH, COJIAMH M MeTalljlaMu. B3aumoielicTBie KUCIIBIX COJIEH CO IIeI0YaMHu.

Iunponus, kak 0OMEHHOE B3aWMOJEWCTBHE CoOJiel ¢ BOJOW. ['MIpoin3 COMM CHIBLHOTO
OCHOBaHUS U cl1a0oii KUCIOTHI. ['MaApoIu3 coyn cnaboro OCHOBaHUS U CHIIBHOM KucaoThL. [llkana
pH.

CBoiicTBa KHUCJIOT, OCHOBAaHUM, OKCUJIOB U COJIEH B CBETE TEOPUM DIIEKTPOIUTHUECKOMN
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.
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JdemoHcTpanmuu.
e lcnblTaHue BEUIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTb.
e 3aBUCUMOCTb NIEKTPOIPOBOJIHOCTH YKCYCHOMN KUCIOTHI OT KOHIIEHTPALIHUH.
e JIBIKEHHUE OKPAIICHHBIX HOHOB B 3JIEKTPHYECKOM TIOJIE.
e OrmpeneneHue xapakrepa cpeibl B pacTBOpax COJIeH.
JlaGopaTopHble ONBITHI.
13. Aucconmarus caaldbIX 3IEKTPOIUTOB HAa IPUMEPE YKCYCHOM KHUCITOTHI.
14. I3meHeHune OKpacku MHANKATOPOB B KMUCJIOTHOM cpeie.
15.Peaknus HelTpanu3anuu pacTBOpa MEIOYN Pa3IMYHBIMU KHUCIOTAMHU.
16. [Tomy4yenune ruapoxcuna meau(1l) u ero B3anmoaeiicTBrE C Pa3InYHBIMHA KACIOTAMHU.
17. B3aumopaeicTBue CHIIBHBIX KUCTOT ¢ okcuiom meau(1l).
18-20. BzaumoeiicTBHE KUCIOT C METAJLIAMH.
21. KayecTtBeHHas peakiys Ha KapOOHAT-HOH.
22. TlomryyeHne CTyiHs KPEMHUEBOW KHCIIOTHI.
23. KauecTBeHHas peakiys Ha XJIOPH/I- WIH CYTb(aT-HOHBI
24. VI3aMeHeHue OKpacKu MHINKATOPOB B IIEIOYHOM cpe/ie.
25. BzanMoeiicTBHE TIEeNI0YeH C YTICKUCITBIM T'a30M.
26. KavecTBeHHas peakiysi Ha KATHOH aMMOHWUSI.
27. Tlonygyenne ruapokcuaa meau(Il) u ero pasnoxenue.
28. BzanMoeiicTBre KapOOHATOB ¢ KHCIOTaMHU.
29. Tlonmygyenne ruapokcuaa xemeza(lll).
30. B3anmopeiicTBue xeneza ¢ pactBopoM cynbdarta memu(1l)
IIpakTnuyeckue padornl
1. CBolicTBa KMCJIOT, OCHOBAHMI, OKCHJIOB U COJIEH B CBETE TEOPUHU NIEKTPOJIUTUIECKON
JMCCOLMAIIMU U OKUCITUTENIbHO-BOCCTAHOBUTEIbHBIX peaKLni
HemeTanjbl u ux coequHenusn (27 4yacoB)

CtpoeHne aToMOB HEMETAUIOB M WX TojiokeHue B llepmoamdeckoid cucreme. Psin
ANIEKTpOOTpHUIATeNbHOCTU. Kpucraminyeckue peméTkd HEMETauIoOB — MPOCTBHIX BELIECTB.
Amnorponus u €€ npuunHbl. u3znueckne cBoricTBa HeMeTaoB. OO0IHe XUMUYECKHE CBOMCTBA
HEMETAIIJIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTEIbHBIE.

lanmorensl, cTpoeHne MX aTOMOB M MoJiekyl. Du3nueckue U XUMHUYECKHE CBOICTBa
raJIoreHOB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB raJIOTEHOB B 3aBUCUMOCTU OT UX IMOJIOKECHHUS
B [lepuonuueckoii cucreme. HaxoxxeHue rajioreHoB B MPUPOAE U UX MOJydeHHE. JHAUCHUE U
MIPUMEHEHHE TaJIOT€HOB.

l'amorenoBoiOpoABI M COOTBETCTBYIOUIME WM KHUCJIOTHI: I[IJIaBUKOBAs, COJISHAs,
OpomoBoJOpoiHasi, noAoBodopoaHas. ['amorenunpl. KauecTBeHHBIE peakuuu Ha TaJOTCHU-
noHbl. [IpuMenenue coeJMHeHN TalOTeHOB U UX OMOJIOTUYECKAs POJIb.

OO6mas xapaktepuctuka sneMeHToB VIA-rpynmnbel. Cepa B mpupojae u €€ MOTydeHHE.
AnnoTponHbsle MoAU(UKAIMK Cepbl U HUX CBOWCTBA. XHUMHUYECKHE CBOWMCTBA cepbl U €€
MIPUMEHEHHE.

CepoBoI0po: CTPOCHUE MOJIEKYIIbI, (PU3NYECKUE U XMMUYECKHE CBOWCTBA, MOyYeHHE U
3naueHue. CepoBogopoanas kucinoTa. Cynbduasl u ux 3HaueHue. JIroMuHOQOPEI.

Oxcup cepoi(I1V), cepuucras kuciora, cynbGutsl. KauecTBeHHas peakuusi Ha Cylb(pUT-
UOH.

Oxcun cepoi(VI), cepnas kucinora, cyiabdarsl. Kpucramnorunparsl. KauecTBeHHas
peaxius Ha cynb(daT-uoH.

CepHas KuCIOTa — CUIbHBIN 31eKTpoauT. CBOMCTBa pa30aBIeHHON CEpPHON KHCIOTHI, KaK
TUMAYHOW KUCIIOTHI: B3aUMOJICHCTBHE C METallllaMH, OCHOBHBIMH U aM(OTEPHBIMU OKCHUIIAMH,
OCHOBaHUSMHU M aM(POTEPHBIMHU THAPOKCHAAMHU, colsiMu. KauecTBeHHas peakius Ha cyibdar-
HOH.

OOmiast XxapakTepuUCTUKa 3JIEMEHTOB VA-Tpynnbl. A30T, CTPOCHHUE aTOMa U MOJIEKYIIbI.
dusnueckue M XUMHMYECKHE CBOWCTBa M MNPHUMEHEHHE a30Ta. A30T B INPUPOJE M €ro
Onosornyeckas pob.
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AMMHaK, cTpoeHHE MOJIEKYJIbl U (pu3ndYecKre cBOiCTBa. AMMHMaYHast BOJA, HAIIATHIPHBIHI
CIHMPT, THAPAT aMMHaKa. JIOHOPHO-aKIENTOPHBIA MEXaHH3M O00pa30BaHHMS KaTHOHA aMMOHHUSL.
BoccranoBurenpHble cBoiicTBa ammuaka. Coji aMMOHMA M UX IpuMeHeHue. KauecTBeHHas
peaxkiusi Ha KaTUOH aMMOHHMSL.

Oxcunpl a30Ta: HecojaeoOpa3yroue M KUCIOTHBbIE. A30THUCTast KHCIOTAa M HHUTPHTHI.
A30THas KuCI0Ta, €€ NOJIydeHHE U cBoKcTBa. HutpaTsl.

®docdop, crpoenne atoma u amtorponms. Pochuapl. Dochun. Oxcun docdopa(V) u
oprodochopnas kuciora. Pocdarer. Docopubie ynodpeHus. THCEKTHIIHIBI.

OObmas xapakrepuctuka sneMeHToB |V A-rpynnbl: 0COOEHHOCTM CTPOEHHS aTOMOB,
IIPOCTBIX BEIIECTB U COCIUHEHUI B 3aBUCUMOCTHU OT MOJIOXKEHUS 3JIeMeHTOB B [lepuoauueckoit
cucreMe. YTiepoa. AJIOTPOIHbIE MOAU(DUKAIMK: anMa3, rpaduT. AMOpPGHBIN yriepoa U ero
copTa: caxa, AaKTUBUPOBAHHBIA YroJjib. AncopOums. XHUMHUYECKHE CBOWCTBA yrjepoja.
Kokcoxumuueckoe npou3BoACTBO U €ro npoaykius. Kapousl.

Oxcupn yrnepona(ll): crpoeHune MouieKynbl, MOJydeHHE M ero cBoiictBa. Oxcua
yraepona(IV): crpoeHune Moiiekylnbl, MOJIY4€HHE U €ro cBOMCTBa. YrojbHas kucnota. Conu
YTOJIBHOW KUCIIOTHI: KApOOHATHI M THIpOKapOOHaThl. TexHuYecKkas ¥ MUILEeBas co/a.

Heoprannueckue um opraHvyeckue BelIeCTBA. YTJIEBOJIOPOAbl. XHUMHUYECKOE CTPOEHHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COETUHEHHS] ATOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

Mertan, 3TaH, Kak IpeJesbHbIe YIIeBOAOPOAbl. DTHIIEH U alleTUIIEH, KaK HellpelelbHbIe
(HEeHaChIIIEHHbIE) YIIIeBOJOPObl. lopeHue yriaeBoaopoaoB. KauecTBeHHblE peaknMH Ha
HemnpeJebHbIE COETUHEHHUSL.

OTUIOBBI CHUPT, €ro TMOJy4yeHHue, TNpUMEHEHHEe U (U3HOJIOTHMYEcKOoe JeiCTBHE.
TpéxaTomublii ciupt raunepuH. KadecTBeHHas peakius Ha MHOTOATOMHBIE CIIMPTHI. YKCYyCHas
— IPEJCTaBUTENb Kacca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenune ero atoma u coiictBa. Kpemuuii B npupoae. CHIMIUAbI U CUJIAH.
Oxkcun kpemuansi(1V). KpemuaneBas kucinora u €€ CoJIn.

[IpousBoacTtBO crekna u  uemeHTta. [IpoAykius CHIMKATHOW MPOMBINUICHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, papdop, pasac. OnTuyeckoe BOJIOKHO.

Hemeramnel B mpupone. @DpakimMOHHAs NEPEroHKAa MKHUAKOIO BO3JyXa Kak CIOCO0
NOJIydeHUs1 KHUCIOpoJa, a3oTa, aproHa. Ilosmyuenuwe ¢ocdopa, KpemMHMs, XJopa, HOJA.
DIIEKTPOJIN3 PACTBOPOB.

[lomydeHne cepHOM KHMCIOTBL: CBIpbE, XMMH3M, TEXHOJOIMYECKas CXeMa, METOA
KHUIALIETO CJI0s, IPUHIUIBI Tenao00MeHa, MPOTUBOTOKA U HUpKysauuu. Oneym. IIpousBoacTso
aMMMaKa: ChIPbE, XMMHU3M, TEXHOJIOTHYECKas CXeMa.

JdemoHcTpauuu

e Kouekiust HeMeTaIoB.
Mojenu KpUCTaJUIMYECKUX PElIETOK HEMETAIIIOB: AaTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOP ¥ NPUHIUIIBI €r0 PAOOTHI.
I'opeHune HeMeTao0B — MPOCTHIX BELIECTB: cepbl, hocdopa, APEeBECHOTO YIIIA.
OO0pa3s1bl TaJOreHOB - MPOCTHIX BELECTB.
B3aumMopelicTBre rajloreHoB ¢ MeTaJllIaMu.
BeiTecHenue xsopa OpoMOM MM MO/a U3 PAaCTBOPOB UX COJICH
Komexkuust mpupoAHBIX COEIMHEHUH XJI0pa.
B3aumonelicTBue ceprl ¢ METaJlJIaMHU.
I'openue cepsl B kKuCI0poIe
Konneknus cyabGuaHbIX pya.
KagecTBeHHast peakiyst Ha CyabGUA-UOH
ObecrBeunBaHUE OKPALICHHBIX TKaHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anmonencTBue KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C MEIBIO.
OOyriMBaHue OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOM CEPHOI KUCIOTOH.
JHuarpamma «CocTaB BO3/1yXan.
Buneodparments! u cnaiiapl «IItnasu 6a3ape».
[Tomy4yenue, cobupaHue 1 pacrio3HaBaHUE AMMHUAKa.
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Paznoxxenne GmxpoMara aMMOHHUSI.

B3anMoelicTBre KOHLIECHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO.
I'openune u€pHoro nopoxa.

PasnoxeHne HUTpaTa Kanus U TOPEHUE JPEBECHOTO YroJIbKa B HEM
OO0pa3ibl MPUPOHBIX COeAMHEHUN docdopa.

I'openue pocdopa Ha BO3Iyxe U B KHCIOPOJIE.

[Toyuenue 6enoro gochopa U UCIIBITAHUE €TI0 CBOWCTB
Komnexuust «O6pasiibl IpUPOIHBIX COSTUHEHUN YTIIEPOIay»

[Toptper H. J. 3enunckoro. [lornomnienre akTuBUpOBaHHBIM YIJIEM PACTBOPEHHBIX

BELIECTB WU T'a30B.
YeTpoicTBO IPOTUBOTa3a.
Moenu MOIeKyll METaHa, 3TaHa, STUICHA U alleTUIICHA.

BsaumonelicTBue 3TuieHa ¢ OpoMHOM BOJIOM U pacTBOPOM IE€pMaHraHarta Kajusl.

OO01ue XuMU4YecKre CBOMCTBA KUCIOT Ha IPUMeEpPE YKCYCHOM KHCIOTBHI.
KauecTBeHHas peakiiyus Ha MHOTOATOMHbBIE CIIUPTHI.

Konnexuust «O0pa31ibl NpUPOAHBIX COETUHEHUN KPEMHUSY.

Konnekuus crekia, kepaMuKH, IIEMEHTA U U3ACIUN U3 HUX.

Konnexuus mpoayKuuu CUIMKaTHOW MPOMBIIIIIEHHOCTH.

BuneodparmenTs! u cnaiiapl «[Ipon3BoCTBO CTEKIA U IEMEHTA.
Komnexuus «IIpupoiHbie coeMHEeHnsT HEMETaIOB.

BuneodparmenTs! u cnaiiapl «OpakiMOHHAs MEPErOHKA KUAKOTO BO3TyXa»
Buneodparmentst u cmaiinel  «llomyuenne Bomopona, Kuciaopoga H
ANEKTPOIUTUYECKUM CIIOCOOOM.

Mojenu anmaparoB AJid MPOU3BOACTBA CEPHOU KUCIOTHI.

Moaenp KUISIero ciosl.

Mopenp KOJIOHHBI CHHTE3a AMMHAKa.

Buneodparments! u cnaitapl «IIpou3BoACTBO CEPHOI KUCIOTHI.
Buneodparments! u cinaitapl «IIpon3BoACTBO aMMHaKay.

Komnekuust «CoIpb€ 1715 MOTy4EHHUS] CEPHOM KUCIOTBD».

JlaGopaTopHble ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

PacnioznaBanue rajoreHu1-uoHOB.
KauecTtBenHsbie peakiuu Ha CyibhaT-HOHBI.

KauecTBeHHas peakuus Ha KATHOH aMMOHHS.

XVMHYECKUE CBOMCTBA A30THOM KUCIIOTBI, KaK JIEKTPOJINTA.
KadectBennsie peakuuu Ha Gocdar-noH.

[Tonyuenue u cBOMCTBA YrOJbHOW KHCIIOTHI.

KavecTBeHHast peakiysi Ha KapOOHAT-HOH.

[Iponyckanue yriekuciaoro raza 4epes3 pacTBOp CHIIMKATa HATPUS.
IIpakTH4eckue padboThI

2. V3ydeHue CBOMCTB COISTHON KUCIIOTHI.

3. N3ydeHue CBOICTB CEpHOI KUCTIOTHI.

4. [TomyyeHne aMMHUaKka ¥ U3y4eHHE €ro CBONCTB.

5. Ilonmydenue yriekuciaoro ra3a u U3y4eHUE €ro CBOMCTB.

MeTanibl ¥ ux coequHenus (17 yacon)

raJJOrcHOB

[Tomoxenne meraiutoB B [lepuonnueckon cucreme xumuueckux snemMeHToB 1. M. Menneneesa,
CTPOEHHE UX aTOMOB M KPUCTAJUIOB. MeTamnyeckas CBsA3b U METAJUIMYECKAsk KPUCTATUIMYECKAS
pemérka. duznyeckre CBOWCTBA METAIUIOB: JJIEKTPO- U TEIJIONPOBOJHOCTH, OTpaXKarollas
CHOCOOHOCTB, MIIACTUYHOCTD. CILIaBbI UEPHBIE U LIBETHHIE.
Meramibl Kak BOCCTAHOBUTENH. ODJNEKTPOXUMUYECKUU psl HanpsbkeHui. BsaumonelictBue
METAJUIOB C HEMETAJJIaMH, OKCUAAMH, KUCIOTaAMH, COISIMU. AJIFOMUHOTEPMHUSL.
CrtpoeHre aTOMOB W MPOCTBIX BEHIECTB MIETOYHBIX METAJUIOB. 3aBUCHUMOCTh (DU3MYECKUX U
XUMUYECKUX CBOMCTB LIETOYHBIX METAJUIOB OT 3apsiA0B siiep UX aTOMOB. OKCUABI U THIPOKCHUIBI
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LIEJIOYHBIX METAJJIOB, UX IOJY4YeHHE, CBOWCTBa, MpUMEHeHHEe. BakHeliine coiau MeI0YHbIX
METaJUIOB, MX 3HAUYECHUE B )KUBOU M HEKUBOU MPUPOJE U B )KU3HU YEIIOBEKA.

CtpoeHue aroMOB M TMPOCTHIX BEIIECTB MICIIOYHO3EMEIbHBIX METAUIOB. 3aBHCHUMOCTD
(U3HYECKUX W XUMUYECKUX CBOWCTB IIEIOYHO3EMENIbHBIX METAJJIOB OT 3apsIoB sep UX
aToMOB. OKCHJIBI U THUJPOKCUABI IIEJTOYHO3EMENIbHBIX METAJUIOB, MX IOJy4YeHUEe, CBOMCTBA U
npuMeHeHune. Baxuenme coiau mEnoyHO-3eMeNbHBIX METAIOB, UX 3HAYEHUE B IMPUPOJIE U
KU3HU YenoBeka. KapOoHAThl v rupokapOOHATHI KATBIIHS.

Kéctkocth BOnBI: BpeMeHHass M nocTosinHas. CriocoObl ycTpaHEHUsS BPEMEHHOM KECTKOCTH.
CriocoObl ycTpaHEeHHSI ITOCTOSIHHOM JKECTKOCTH. VIOHUTHI.

Coenunenus allOMUHUS B IpUpoe. XUMUYECKHE CBOMCTBA amfoMUHUsA. OCOOEHHOCTH OKCHAA 1
TUAPOKCHIA aTIOMUHUS KaKk aM(POTEpHBIX CoeAuHEHUI. BaxkHelie coy aTtoMUHUS (XJIOPHU],
cynbdar).

OcoOenHocTH cTpoeHust aToMa xkenesa. JKene3o B npupoje. Baxueiue pynabl sxeneza. OKcHIbl
u rugapokcuasl xene3a(ll) u xeneza(Ill). Comu xenesa(Il) u xeneza(Ill). OGHapyxeHHUE HOHOB
KaTHOHOB JK€Jie3a B pacTBOPE. 3HAUEHUE COCTMHECHUM JKeTe3a.

Koppo3sus xumudeckasi U 3JIEKTPOXUMUYECKast. 3allluTa METAJIJIOB OT KOPPO3HH.

Mertamisl B MpUpoje: B CBOOOJHOM BHUAE M B BHJE coeAuHEHHUN. [loHSATHE O MeTauTypruu.
Uépnas u usetHast metautyprusi. [lupomeramnyprus, ruijpoMeTauTyprus, SJIeKTPOMETaUTyprHs.
Jomennsrii mporiecc. [lepepaboTka dyryHa B cTaib. DIEKTPOJIN3 PACILIABOB.

JdeMoHcTpanuu

B3anmonericTBre HaTpus, TUTUA U KaJIblUA C BOJIOH.

['openue HaTpusi, MarHus U Keje3a B KUCIOPOIE.

Benblmka TepMUATHOR CMECH.

B3anmopeiicTBre cMecH MOPOIIKOB CEPBI U KEe3a, [IMHKA U CEePHI.

BzanmopeiicTBre almfOMUHUS ¢ KUCIIOTaMH, IIeJIOYaMH 1 BOJOM.

B3anmopericTBue xene3a U MEIH C XJIOPOM.

B3anmonelictBue Meau ¢ KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOW M a30THOM KHUCIIOTOM
(pa3baBiIeHHOM M KOHIICHTPUPOBAHHOM ).

Oxkpacka njaMeHH COEUHEHUSIMH HIEJIOYHBIX METAJIOB.

e Oxpacka IIaMeHu COeAMHEHUSAMU HNIENOYHO3EMENBHBIX METAJIIOB .

e [ameHue U3BECTH BOIOH.

e [lomyuyenue kECTKOM BObI B3aUMOJICHCTBUEM YTJIEKHUCIIOTO C U3BECTKOBOM BOJIOM.

e VYcTpaHeHHe BpeMEHHOM KECTKOCTH KUIISTYEHUEM U 100aBKOM COMbI.

e VYcrpaHeHHE MOCTOSIHHOM KECTKOCTH JOOABKOM COIBI.

e loHUTHI ¥ IPUHIMT KX ACUCTBUA (BUICOdpPArMEHT).

Komnexuust npupoIHbIX COEAMHEHUIN AIFOMUHUS.

BuneodparmenTs u cnaiiapl «OKCU aTFOMUHUS U €70 MOAU(DUKAITII.

[Tomyuenue ampoTepHOro THAPOKCHIA ATIOMUHHUS U UCCIIEIOBAaHUE €r0 CBOMCTB.
Komnexuust «XuMuyeckue uCTOUHUKU TOKa.

Pe3ynbrarhl JUIMTENBHOTO SKCIIEPUMEHTA 10 M3YYEHUIO KOPPO3UHU CTaJbHBIX WM3JEIUN B
3aBUCHUMOCTH OT YCJIIOBUI MPOLIECCOB.

Boccranosnenue menu u3 okcuaa meau(Il) Bogopoaom.

BuneodparmenTs u cnaiiasl «[Ipou3BOICTBO UyryHa U CTATIN.

BuneodparmenTs! u cnaiapl «3menus U3 4yryHa u CTaim.

BuneodparmenTs! u cnaiinbl «[Ipou3BoICTBO aTFOMUHUS.

JlabopaTopHbIe ONBITHI

39. B3aumogeiicTBue xene3a ¢ pactBopoM cynbdara meau(Il).

40. TTomyueHne U3BECTKOBOW BOJIbI M OTIBITHI C HEH.

41. Tlomyyenue ruapoxcuaos xenesa(ll) u (III).

42.KadecTBEeHHbIE PEaKIIUU HA KATHUOHBHI JKeJe3a.

IIpakTnuyeckne padoThl

6. [TomyueHue >keCcTKOM BOJIBI U CLIOCOOBI €€ yCTPaHEeHHS.
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7. Perienue sKCliepMMEHTAIbHBIX 33/a4 110 TeMe «MeTaibh».
XuMus ¥ OKpYy:Kaouas cpena (2 yaca)

Crpoenne 3emun: sapo, MaHTHs, 3€MHas Kopa, WX XUMHUYecKuil cocrtaB. Jlutocepa u eé
xuMHuueckuii coctaB. Munepansl. Pynpl. Ocanounble noponbl. Ilone3sHbsle HMCKOIaeMBbIE.
XUMUYECKU# cocTaB rupochepbl. XUMHUECKHH COCTaB aTMOCHEPHI.

HcTOUHMKM XMMMYECKOTO 3arpsi3HEHHUsl OKpY)Karolled cpenbl. [1o0aibHblE HKOJIOTHYECKUE
npoOJieMBbl YeIOBEYECTBA: IMApPHUKOBBIA 3((eKT, KUCIOTHBIE 0XKIW, O30HOBBIC JIBIPHI.
MexyHapoAHO€ COTPYJHHUYECTBO B O0JIACTH OXPAaHbI OKPY)KAIOWIEH Cpelibl OT XUMHUYECKOIO
3arps3HEHUs. «3enEHast XUMUS.

JdeMoHcTpanuu

Buneodparments! u cnaiiapl «CtpoeHne 3eMin U € XUMHUECKUI COCTaBy.

Kosnexnuss MUHEPaIoOB ¥ TOPHBIX ITOPOI.

Komnexnus «Pyzasl MeTamiosy.

BuneodparmenTs! u cnaiiapl «I 1odaabHbIE 3KOJIOTHYECKHE TPOOIEMbI UET0BEYECTBA.
JlabopaTopHblie ONBITHI
43. N3ydenue rpaHuTa.
O0o0menne 3HaHUH M0 XMMHUH 32 KypC 0CHOBHOM mKoJbl. [Togroroska k OcHoBHOMY
rocy1apcTBeHHOMY 3K3aMeHYy (7 4acoB)

Crpoenue aroma B COOTBETCTBHM C IOJIOXKEHHMEM XHUMHYECKOTO 3jeMeHTa B llepuonmueckoi
cucreme. CTpoeHHE BEIECTBA: XUMHUUYECKasl CBA3b U KPUCTAJUIMUECKUE PEIIETKU. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJIOB, HEMETAIIJIOB, 0JIarOpoaHbIX
ra3oB) OT TOJIOKeHUs1 AnemMeHToB B Ilepumoamdeckoit cucteme. Tumosiorusi HEOpraHUYECKUX
BEILIECTB, JIEJICHUE UX Ha KJIacChl U rpymisl. [IpencraBurenn.

[Ipu3Haky 1 ycIoBHsI MPOTEKAHUS XUMHUYECKUX peakiui. TUIOIorus XUMHUYECKUX PEAKIUN 1O
pa3IUYHBIM OCHOBAHUSIM. Peakuun NOHHOTO oOMeHa. OxucnurenpHo-
BOCCTaHOBHUTEJIbHBIC PEAKIIUH.

XUMUYECKUE CBOMCTBA TMPOCTHIX BEHIECTB. XAapaKTEpPHbIE XHMMHUYECKHE CBOMCTBA

COJICOOPA3yIOIMMX  OKCHUIIOB, THUIAPOKCUIOB  (OCHOBaHWH, KHUCIOT W aM(OTEPHBIX
TUAPOKCHJIOB), COJICH.

IV. TEMATHYECKOE IINTAHUPOBAHHUE
Temartnueckoe MmIaHUPOBAHUE PeaTU3yeT OJIMH U3 BO3ZMOXKHBIX MOJX0JI0B K PaclpeieICHUIO
M3y4aeMOoro MaTepuaia 1o rojam, BpeMEHH! U3y4eHHs OTIENIbHBIX TEM Kypca.
B nanHoM mutanupoBaHUM pa3ziesibl OCHOBHOTO COJIEP>KaHUs IO XMMHH Pa30UThI Ha TEMBI
B XPOHOJIOTUH UX U3y4eHUs 10 yueOHuKaM. OcoOEHHOCTHIO 3TOTO IJIAHUPOBAHUS SBJISETCS TO,
YTO B HEM COJICPIKUTCS OMMCAHUE BO3MOKHBIX BUIOB JESTEILHOCTH 00yUYalOIIUXCs B Ipoliecce
YCBOEHHUS COOTBETCTBYIOIIETO COAECP KaHMsI, HAITPABIEH "HbIX Ha JOCTHKEHUE TIOCTABICHHBIX
1enei 00ydeHusl.
[Iporpamma 8—9 knaccoB paccuntana kak Ha 2 yaca (136 4 3a qBa roga oOyueHus) B HEIEIO.
B TemaTuyeckoM IMIaHHUPOBAHHUH MIPEAYCMOTPEHO PE3EPBHOE BpeMsi, HEOOXOIUMOCTh KOTOPOTO
o0ycloBJIeHa TeM, YTO pealibHas MPOJODKUTEILHOCTh Y4eOHOTO Tojia BCEeTa OKa3bIBaeTCs
MEHbIIIE HOPMATUBHOM.
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TemaTnueckoe IaHNpoBaHue Kypca 8 kiaacca

(2 u B Hege10, Bcero 68 4, 3 HUX 4 4 — pe3epBHOE BpeMsi)

Homepa XapaKTepuCTHKA OCHOBHBIX |  OcHOBHbIE
YPOKOB OcHoBHOe coep:xaHue
Tema oKa BH/0B HANpPAaBJICHHUs
YpoKa yp JeTEeJIbHOCTH BOCIHTATEIBHOM
o0yuyawmmxcs (Ha NIeATETLHOCTH
YPOBHE Y4eOHbIX
el cTBHII)
8 kiace

HayvanbHble NOHATHSA U 3aKOHBI XUMHH (20 1)

1 IIpenmer | Tena u BemectBa. CBOMCTBa BEIIECTB. Obvsicnamp, 4YTO  TPEAMETOM |7.DKonocuueckoe
XUMUH. OTalloOHHbIE ¢dusnueckue CBOMCTBa | M3y4eHHs XUMUH SBISIFOTCSL |BOCHUMAHUE
Poip BEILIECTB. Marepuains W | BElIeCTBAa, HX CBOMCTBA U HX
XMMUHM B | MatepuajoBefeHue. Ponb XUMHUM B KHM3HU | MPEBpaICHHS. 8.L]ennocmu
KHU3HU coBpeMeHHoro obmectBa. OTHOLIEHHE Paznuuams  Tema W BEIIECTBA, | HAYYHO20 NOZHAHUSA
yejoBeka | oOmiectBa K XMMUHM: XeMO(WIMS ¥ | BellecTBa M MaTEpPHAJbL

xeMmooOust. Yemanasnusamo MPUYUHHO-
JdemoncTpanuu. Komnexius ClIeZICTBEHHbBIE CBS3U MEXY
MaTepualioB ¥ U3AENUI U3 HUX. CBOIMCTBAaMHM  BEIIECTB W HX
JlabopaTopHble ONBITHI. 1. | npuMeHEeHHEM
O3HakoMJIeHHE c KOJUIEKIUE Xapaxkmepuzosambo
11200paTOPHON NOCY/BI TIOJIOKUTENBHYIO W OTPHLATENBHYIO
POJIb XMMUH B KU3HHU COBPEMECHHOI'O
o01iecTBa.
Apaymenmuposams cBO&
OTHOIIEHHEe K  Xemodwimun u
xeMmodooum.

2 Meroapt | Meronsl u3ydenuss xumun. HabOnronenue. | Xapaxmepuzoeamo OCHOBHBIE  |8.[]ennocmu HayuHo20
n3ydeHust | OkcriepuMeHT MonenupoBanue. Monenu | IIpugooums npumepsl nosnanus
XUMUH MaTepualibHble M 3HAaKOBblE WM | MaTepUallbHbIX U3HAKOBBIX

CHMBOJIbHBIE. WJI CUMBOIIBHBIX MOJIEIIEH,
JemoncTpanuu. Mozenu, Ucnonb3yeMble | HCIIONB3YEeMbIX Ha YPOKax (DU3HKH,
Ha ypokax (¢u3uKM, OHONOrMM | | OMOJNOrMU ureorpaduu.
reorpaduu. O0OBEMHBIE u | Cobupamn 00bEMHBIC U
IIapOCTEPKHEBBIE MOJENH HEKOTOPBIX IapOCTEP>KHEBBIEMOIEN N
XMMHUYECKHX BEIIIECTB. Mopenu | HEKOTOPBIX XUMHYECKUX
KPHCTAJUIMUECKHUX PELIETOK BEILIECTB

3 ArperatH | 'a3bl. JKunkoctu. TeEpaple BemiectBa. | Paziuuams  TpH — arperaTHBIX 8. L{ennocmu nayunozo
bIe Bzanmusle TIepex 0/Ibl MEXKIY COCTOSHUSIBEUIECTBA.  [NO3HAHUSA
COCTOSIHMS| arperaTHBIMH  COCTOSIHUSIMH ~ BEILECTBA: | Ycmanasenueams B3aMMOCBSI3U MEXIY
BEIIICCTB | BO3TOHKA (CyOnMMarys) U AecyOnuManys, | HIMH HaOCHOBE B3aHMHBIX

KOHJICH AN u WCTIapeHHe, | Mepexo/oB.
KPHCTAJUIN3AIMs 1 TUTaBICHHE. Hnnmocmpuposams 3TH TIEPEXOIBI
Jemonctpanuu. Cobupanne npubdopa amst | mpumepamu. Habaodams
MONYYeHHUs Tra3a W TPOBEpPKAa €ro Ha XUMUYECKHH
repMETHYHOCTh. BO3roHKa cyxoro Jibaa, SKCIIEPUMEHT U
voga win HadranmHa.  ATperaTHBIE | Oesamb BBIBOIBI HA OCHOBE
COCTOSIHUSI BOJIBI. HaOmoaeHNH
JlaGoparopHbie onbIThbl. 2. IIpoBepka
mpubopa A7 TONy4YeHWS] Ta30B  Ha
TePMETHYHOCTh
[paxr 3HAaKOMCTBO ¢ 1a00paTOPHBIM Pabomams c nmabopatopHbM 8. [JenHocmu HayuHo20
4 n4ae 000pyI0BaHUEM. 000pyIOBaHNEM | HArpEBATENbHBIMH |[1O3HAHUSA
cKast [IpaBuia TexHUKH O€30MTACHOCTH MIPU npubopaMn B COOTBETCTBHH C
pab pabote B kabuHeTe xumun. Hexoropsie MPaBUJIAMH TEXHUKH O€30MaCHOCTH.
ora BHBI paboT. Buinonname npocTenme
1 OOHapyXeHHe IPOAYKTOB TOPEHHSA MaHHIYJSIAN C 1a00paTOPHBIM
napadrHa U BIUSIHUE BO3yXa Ha TOPEHHE
CBEUH
- Homa HabGmonenue 3a ropsimieii cBe4oit Buinoanams Ge3omacHble B 8. L{ennocmu Hayunozo
mHU | Pusndeckre SBICHUS IPU TOPEHUN CBEYH. | JIOMAITHUX YCITOBHAX nosHanus
skcrie | CTpoeHuMe ImIaMeHH CBEUYH 9KCIIEPUMEHTHI, TIPOBOIHTH
puMeH | BimsHue Bo3myxa Ha ropeHHE CBEYH HaOMIONIeHNs 32 TOpEHHEM
Tl cBeun

Ogopmrsime OTIET O




MPOJIEeITAHHON paboTe ¢
UCIIOJIb30BaHUEM PYCCKOTO A3bIKA
U sI3bIKA XUMUHU

Ousnueck | Gusnveckue sBieHUsA. UucThie BemectBa | Pasmuuams — pusmyeckwme U 8. Llennocmu nayunozo
ue n cMecu. ['oMoreHHele M TeTepOreHHbBIE XUMUYECKHUESBICHHS, [1O3HAHUSA
sIBJICHUS B | cMecu. CMecH Ta3000pa3Hble, JKUIKUE W | YHCTHIE BEIIECTBA U CMECH.
XUMUHU TBEpBIe. CIIOCOOBI pa3esicCHUusT CMeCeit: Knaccuguyuposams cmecu.
TIeperoHkKa, WA JUCTHIIANMS, | [Ipusooums TIpUMEpBl  cMecel
OTCTaUBaHUE, ¢unbTpOBaHUE, pas3In4IHOTO
KpUCTaJUIM3alMsl ~ WIM  BBIIapUBaHME. | arperaTHOro COCTOSHUS.
Xpomartorpadus.  Ilpumenenne  stux | Yemanasnusamo MPUYUHHO-
Croco0OB B J1a0OpaTOpHOIl MpaKkTUKE, Ha | CIEICTBEHHBIC CBSI3U MEXAY
NPOU3BO/ICTBE U B OBITY. (pU3NMUECKUMU CBOMCTBaAaMH BEIIIECTB
JemoncTpanum. Paznenenue JIBYX | CMECH M CIIOCO0aMH WX pa3ZerieHHs.
HECMEIINBAIONINXCS JKUZIKOCTEN ¢ | Pasmuuamo ux,
MIOMOIIBIO JeTUTENHHOM BOPOHKH. onucwvigams
Juctunnsarop u ero pabora. YcraHoBKa
st ¢unbTpoBaHuss W e€  pabora.
YcraHoBKa JuIs BeIIApUBaHus U €€ padora.
Komnekuuss OBITOBBIX — MPUOOPOB ISt
¢bunbTpoBaHus  Bo3ayxa.  Pasnenenue
Kpacsiero BemiecTBa  (iomacrepa ¢
MIOMOIIBI0 OyMa)kHOH XpoMaTorpaduu
JlaGopaTopHble ONBITHI. 3.
O3HakoMJIeHHE c MUHepajlaMH,
00pa3yroIIMMHU TPAHHUT.
4. IlpuroToBjieHWE TeTEPOreHHOW CMECH
NOpPOLIKOB  Ceppl M JKelue3a M uxX
paszeneHue
[IpaxTuye | AHaIU3 MOYBHI Pabomamu c na00paTopHBIM|7. DKon02UdecKoe
cKast 000pyI0BaHHEM U socnumanue
pabora 2 HarpeBaTeNbHbIMK  IpuOOpaMu B
(aHanor COOTBETCTBUM C IpaBUJIaMH TEXHUKH 8.HeHH00mu Hay4Ho20
padoTsI 0€e30I1aCHOCTH. noznanus
«Ouncrk Buinoanames  npocrefimne npuEMBI
a oOpaiueHus c 11a00paTOPHBIM
TIOBapeH 000pyIOBaHUEM: BOPOHKOH,
HOM (UIBTPOM, CIUPTOBKOHA.
COJTNY) Habnrwooams 3a CBOICTBAMH BELIECTB
U SIBICHUSIMM, TPOMCXOASAIIUMH C
BEILIECTBAMH.
Onucvisams XUMHAYECKUH
9KCIIEPUMEHT C TIOMOIIBI0 PYCCKOTO
(pomHOTrO) SI3BIKA U S3BIKA XFMHH.
Jlenamvy BBIBOOBI 1O  pe3yiabTaTaM
MIPOBEAEHHOT0 SKCIIEPUMEHTA
AtomHO- | Xumuueckue dyeMeHThl. AtoMbl U | Ob6vAcHAmb, YTO TAKOE XUMUUECKUl 8. []ennocmu nayunoz2o
MOJEKy1 | Monekynsl.  IlpocTele M CHOXKHBIC | DJIEMEHT, nosHanus
SIpHOE BellecTBa. AJUIOTpONUST HAa MpuMepe | aTOM, MOJIEKY/a, alUIOTPOIIH,
YaeHHe. KHCIOPOAa. OcHOBHEIE MOJIOKEHUs | HOHBL. Paziuuams IpOCThIe U
XuUMHYECK| aTOMHO-MOJICKYJIIPHOTO y4eHHs. MOHBI. | CIOKHEBIC BEIIECTBA, BELIECTBA
ne BemectBa MOJIEKYIISIPHOTO M | MOJEKYISIPHOTO U
JJIEMEHTHI | HEMOJIEKYIISIPHOTO CTPOSHHSI. HEMOJIEKYJISIPHOTOCTPOCHHA.

JdemoncTpaumuu. Monenu amioTpONHBIX
MomupHUKAIMA  yriaepoma HW - CEpHL
IHony4yenue o3oHa

Yemanasnueame npranHHO-
CIIC/ICTBEHHBIC

CBSI3H MEXKIY COCTaBOM MOJIEKYIN U
CBOIMCTBAaMHAUTOTPOITHBIX
Moau(UKaINi KHCIOPOAA.
Dopmyruposams OCHOBHBIC
MONOXKEHNUIaTOMHO-
MOJIEKYJISIPHOTO yYEHHS




8-9 3Haku 3Haku (cuMBOITBI) XUMUYECKUX | Ha3zvieams U 3anucvléams 3HaAKU 8. Llennocmu nayunozo
XMMUYECK | aemeHnToB. MH(opManust, KOTOpyIo HECYT | XMMHUYECKHX nosHanus
nx 3HaKU XUMHYECKUX SJIEMEHTOB. | DJIEMEHTOB.
3JIEM DTUMOIIOTUst Ha3BaHUU HEKOTOpbIX | Xapakmepuzoeamo
CHTO XUMUYECKUX 3JieMeHTOB. [lepuommueckast HHPOPMAINIO, KOTOPYIOHECYT
B. Tabnuma XUMHUYECKUX DJIEMEHTOB | 3HAKU XUMHUYECKHUX 3JIEMEHTOB.

Iepu . . MennerneeBa: KOpPOTKOIIEpUOAHbINA U | Onuceisans CTPYKTYpY TaOIUIIBI
onud JUTMHHOTIEPUOHBIA BapuaHThl. [lepronpl | XuMHUeckuxnemenTos J[. M.
CCKasd W rpymnbl. [aBHas u  moOouHas | Menpeneesa.
Tabn nomrpynmnel  wid  A-  u B-rpymmel. | Obvacuame ITUMOJIOTUYECKUE
una OTtHocuTeNnbHas aTOMHas Macca. Hayana Ha3BaHUH XAMHYECKUX
XUMHU Jemounctpamun.  Iloptperst M. S, | 2JIEMEHTOB M HX OT/EIBHBIX IPYIIIL
YeCK Bepuenuyca u JI. W. Menngeneesa. | Pasiuuamo
nx KopotkonepnoaHsiii ¥ ATMHHONEPUOAHBIN KOpPOTKOIEPUOTH
3JIEMEHTOB| BapuanThl [lepuomuueckoii cucremsl 1. U. | bIi u
A. W MenieneeBa JUTMHHOTIEPUOTHBIN BapHAHTEI
Mennenee [lepuoaunueckoit cucremsr . U.
Ba. MeHneneeBa
10-11 Xumnueck| Xumuueckue ¢opmyasl. HMunekcsl u | Omobpascams cocTaB BEWECTB ¢ 8. []ennocmu nayunozo
ue KO3 (PHUIIUCHTHI. OTtHOcuTENbHAST | TIOMOLIBIO nosnanus
(Gopmynsl | MonekynspHas Macca. MaccoBas 0 | XUMHYECKHX QOpMyIL.
XUMHYECKOTO DJIEMEHTa B COCAMHEHHHU. | Pasnuuambs UHIEKCH U
Wudopmanys, KOTOPYIO HecyT | Kod(UIUEHTHI.
XUMHUYECKHE OPMYIIbI Haxooumyw OTHOCHUTEJIBHYIO
MOJICKYISIPHYIO Maccy BeEIecTBa U
MaccoByIO  JIOJII0  XHMUYECKOTO
3JIeMEHTa B COETMHEHUHU.
Tpancauposamo uHpopmanmrio,
KOTOpYIO HeCyT XUMHYECKHE
dhopmyib
12-13 | BanenrHo | BanentHocts. CtpykTypHbie (GOpMyNbl. | OObscHAMb, 4TO TAKOS 8. L{ennocmu nayunozo
CTb XUMHUYECKHE 3JIEMEHTBl C IOCTOSHHOM M | BalE€HTHOCTb. [lonumamo nosnanus
NEpEeMEHHOW  BaJEHTHOCTBbIO.  BBIBOZ | OTpakeHHe Mopsiika COeIMHEHUs
(OpMyNBl COCAMHEHMS IO BAJEHTHOCTH. | aTOMOB B MOJIEKYJaX BEILECTB
OmnpeneneHue BaJIEHTHOCTH XUMHYECKOTO | TOCPEACTBOMCTPYKTYPHBIX (DOPMYIL.
aeMeHTa 1o Qopmyne  BemecTBa. | Ywmems — cocmagisims  HOPMYIBI
CocraBiieHHMe  Ha3BaHUW  COENMHEHUM, | COEAMHEHWH 10 BaJIGHTHOCTH U
COCTOSIIIMX M3  JBYX  XHUMHUYECKUX | onpeoeiams BaICHTHOCTb dJIEMEHTa
3JIEMEHTOB, 10 BaJEHTHOCTH. 3aKoH | MO opMyJie ero CoeqMHEHHs
IIOCTOSIHCTBA COCTaBa BEIECTB.
Jemonctpanun. KoHcTpynposanue
IIapOCTEP>KHEBBIX MOAENIEH MONIEKYI

14 XuMudeck| Xumudeckue peakuuu. PeareHtsl W | Xapakmepu3zo6amb XMMAYECKYIO 8. L{ennocmu nayunozo
nue MIPOIYKTHI peaxuum. [Ipu3Haku | peakiyio U e€yJacTHUKOB (pEareHThbl |[MO3HAHUA
PeaKUMH. | XUMHYECKHMX peakmuid. YCIOBHSA WX | UM NPOAYKTHI peakuuu). Onucsvieams
IpusHak | mporekanWs W IIpeKpamieHus. PeakiMy | NPH3HAKM M yCIOBUS TCUCHHUS
un TOpCHHA. DK30TepMUYECKHe U | XUMUYECKUX PEAKLIHM.
ycinoBus SHAOTEPMUYECKHUE PEAKIIUU. Paznuyamo
ux JdemoncTpauun. Ammapat Kunmna. 3K30TEPMHUUYECKU
NPOTEKaH | PaznokeHue ouxpomata aMMOHHA. | € 54
ns I'openne cepbl 1 MarHUEBOM JICHTHI. SHJIOTEPMHYECKNE PEAKIIUH.

JlaGopaTopHble ONBITHI. 5. | Coomnocums peakuum TOPEHUS WU
B3anmopneiicTBue pacTBOPOB XJIOPHIOB M | HK30TEPMHUECCKUE PEAKIIUH.
WOAWIOB Kallksl C pacTBopoM HUTparta | Habriooame " onucwieams
cepeopa. 6. TlomyueHwe THAPOKCHAA | XUMHUYCCKUI 9KCIIEPUMEHT c
Meru(Il) m ero B3anMoOJeWCTBHE C CEPHOW | MMOMOIMIBIO  PYCCKOrO  (pOTHOTO)
KHCITOTOH. A3BIKA W SI3bIKA XMMHUH
7. BsammMopeiicTBue pacTBOpa COIBI C
KHCJIOTOU
15-16 3akoH 3aKOH COXpPaHEHUs MacChl BEWIECTB. | Popmyaupoeams 3aKOH COXpaHeHus 8. []ennocmu Hayuno2o
coxpaHeH | Xumudeckue ypaBHeHMs. CocraBieHHe Macchl nosnanus
us XMMHUYECKHX ypaBHeHni. MHpopmarms, BemectB. Cocmagnams Ha
Macc KOTOPYIO HECET XUMHUYECKOE YPABHEHHUE. €ro OCHOBEXHMUYECKUE
BI Jdemoncrpanuu. Iloptpetst M. B. | ypaBHEHHs.
BeIIC JlomonocoBa u A. JI. JlaByasse. ['openue | Tpancruposams nHOpMaLHIO,
CTB. ¢docthopa. ONBITE, WUTFOCTPUPYIOIIHE | KOTOPYIO HECYTXMMHYECKHE
Xnm 3aKOH COXPaHEHHs MacChl BEILECTB. YPaBHEHHSI.
HYECK JlaGoparopubie onbiThl. 8. IlpoBepka | DKCIEPUMEHTATBLHO 100MBEPIHCOAMD




ue 3aKOHAa COXpaHEHHs] MacChl BEIECTB Ha | CHPaBEIMBOCThH 3aKOHA
ypaB MpUMepe B3aUMOJEHCTBUA WIENOYM U | COXPAaHEHHUS MACCHIBEILIECTB
HEHU KHUCIIOTBI. 9. TIlpoBepka 3akoHa
s COXpaHEHHUsI MacChl BEIIECTB Ha IpUMeEpe
B3aUMONCHCTBHA  MENOYH W COIH
xenesa(lll)

17-18 Turns Knaccudukarmus xumudeckux peakiuid o | Kraccuduyuposamo XUMHUIeCKueS. [lennocmu Hayunozo
XUMUYECK | COCTaBY U YMCIY PEareHTOB U MPOAYKTOB. | PEAKLUUU II0 noszuanus
ux Tumel XUMHUYECKUMX peakuui. Peaxiuu | IpH3HaKy — 4ucia u cocTaBa
peaxuui COCOWHEHUS, Pa3I0oKECHUs, 3aMEIICHUS U | PEarcHTOB U MPOIYKTOB.

obmeHa. KaTamu3aTophl U KaTayius. Xapaxmepuzoeams poib
Jdemonctpanuu. Toperne  docdopa, | KaTaauzaropa B HMPOTEKaHUU
pacTBOpEHHE MPOIYKTa TOPEHHS B BOIE M | XMMHYECKOH PEAKLMHU.

WCCNEIOBAHNE  TOJy4eHHOro pacTtsopa | Habarooams u ONUCLIEAMb
JakMycoM. BszammopnelicTBue  CONSHON | XMMMYECKHH OKCIIEPUMEHT c
KHUCJIOTBI c ITUHKOM. [TonyueHue | MOMOIIBIO pycckoro (poamoro)
rugpokcuna meau(ll) u ero paznoxenue SI3bIKA U SI3bIKA XUMUH

TIPY HaTPEBaHUM.

JladopaTopHublie onbIThl. 10. Paznoxenue

HepoKCcHa BOJOPOAA C MOMOIIBIO OKCHIA

maprarna(lVv).

11. 3amerienue xene3oM MeId B MEIHOM

KyTmopoce.

19 IToBTopen | TectupoBaHue, perieHue 3a1a4 u 8. LJennocmu nayunozo
ue u BBITIOJIHEHHE YIPAXKHEHUH 110 TeMe nosnanus
00600111e
HHUE
TEMBI.

[Toaror
OBKa K
KOHTPO
JIbHOM
pabore

20 Konrponbhas padora 1 «HauanbHble NOHSTHS U 3aKOHBI XMMHUI»

Baskueiilue npeacTaBuTeId HeOpraumyeckux BemecTs. KonnuecrBennbie oTHomenust B xumuu (17 )

21 Bozayx u | CocTaB Bo3qyxa. Xapaxmepuzosams 00bEMHYIO JIOIO  |7.DKoN02UYECKOE
ero IMonsitre 06 06BEMHOI 107Te () KOMIIOHEHTa TaKOW IPUPOJHOU socnumanue
COCTaB KOMITOHEHTa IIPUPOIHON ra30BOM CMeECH - ra3oBOil CMECH,KaK BO3IyX, U

BO31yXa paccuumvieams €€ 10 00bEMY 3T0H 8. [Jennocmu nayunozo
Pacuer 06bEMa KOMIIOHEHTA Ta30BOM CMECH. nosHanus
CMeCH 110 ero 00beMHOI 1oe u HaoGopor. | Onucvieams 00BEMHBIN COCTAB
HdemoncTpanuu. OnpeneneHue aTMoc(hepHOroBo3yxa u
coJiep KaHUs KICIOPOIa B BO3AyXeE. noHuMams 3HAYCHUE TOCTOSHCTBA
9TOT0 COCTaBa IS 3JOPOBBSI

22 Kucnopon| Kucmopon. O3own. Ilomyaenne Xapaxmepuzosamb  030H, Kak|7.Oxonoeuyeckoe
kucinopona. CoOupaHue U pacro3HaBaHue | aUIOTPOITHYIO eocnumanue
KHCI0poaa. XUMUYECKHE CBOMCTBA MOAM(HUKALINIO KHCIOPOAA.
Kuciopoaa: B3aHMOHeﬁCTBHe C Onucwieamo (I)I/ISI/IIICCKI/Ie u 8.HeHH00mu HAY4YHO20
METaJIaMH, HEMETAJUIAMHA U CIIOKHBIMU XMMHYECKHE CBOMCTBA, NMONYYEHUE M [no3HaHUS
BemecTBamu. [IprMeHeHne KAUCIopoa. MPUMEHEHUE KHCIIOpoa c
KpyroBopot kuciopona B mpupo/ie. HCIIOJIb30BAaHIEM PYCCKOTO(pOTHOrO)

Hdemoncrpaumu. [lonyyenue kucnopona
Ppa3JIoKeHNEeM MepMaHTraHaTa Kalus 1
repokcuia Bogopoaa. Codupanme
METOJIOM BBITECHEHHS BO3/LyXa U BOJBI.
PacnosnaBanue kucnopoaa. ['openue
MarHus, JKene3a, yris, cepsl u ocdopa B
KHCIIOPOAE

A3bIKa U A3bIKa XUMHHU.

Yemanaenusamo MPUYUHHO-
CIEICTBEHHBIE CBSI3U MEXIY
(uzmaeckuMu CBOWCTBaAMH
KACIIOpOla W CrIocobaMH  €ro
cOOMpaHmMsL.

Iposooumy, Habnooamo n
onucvLI8ams XAMHYECKHI
SKCICPUMEHT o MTOTyYICHUIO,

cobupanmio M pac
KUCITIOpo/ia C coOMIo/IeH
TEXHUKH 0€30MaCHOCTH

TTIO3HAaBaHHIO
HCM IIpaBUIl




23 [pakruue | [lonyuenne, coOnpanne u pacrio3HaBanue | Pabomamo c 1a00paTOPHBIM|7. DKon02UUeCKOe
CKasAa KHCJI0pOoaa 060py1'[0BaHI/IeM u eocnumaHue
pabora 3 HarpeBaTeNbHBIME  IpuOOpaMu B

COOTBETCTBMH C NPABUIAMH TEXHUKH (8. [[eHHOCHU HAYYHO20
0e30IacHOCTH. nosnanus
Buvinoanams mpocrteiimme mpuéMBbI
oOpatueHus ¢  nabopaTopHBIM
obopynoBaHueM: cobupath Hpudop
JUISL TIOJTYYEeHUSI Ta30B, ITPOBEPSTH €T
Ha TEPMETHYHOCTh M HCIIONB30BaTh
JUISL TIOJTy9EHUsI KUCIIOpO/ia.
Cobupamb  KUCIIOPOJ,  METOJIOM
BBITECHEHUS BO3JlyXa u
Ppacno3Haeéams €ro.
Habniooams 3a cBOCTBAaMH BELIECTB
W SIBICHUSIMH, TIPOMCXOASIIMMH C
BEILIECTBAMH.
Onucvisamo XUMHYECKU I
JKCIIEPUMEHT c TIOMOIIIBIO
€CTEeCTBEHHOT0  (pyCCKOro  WIn
POZIHOTO) SI3BIKA U SI3bIKA XUMUH.
Cocmagname OTY4ET MO pe3yabTaTaM
MPOBEICHHOr 0 YKCIIEPUMEHTA
24 Oxcunpl | Oxcunsl. OOpa3oBaHue Ha3BaHUM OKCUOB | Beidensime CyIeCTBEHHBIE IPU3HAKU 8. [[ennocmu nayunozo
no ux popmysam. Cocrasienue Gpopmyin OKCHJIOB. noznanus
OKCHJIOB I10 MX Ha3BaHUSIM. /Jlasamwb Ha3BaHUS OKCUJIOB IO MX
[IpencraButenu OKCUIIOB: BOJA U ¢dopmynam. Cocmasenamo
YIIIEKUCTIBIH ra3, HerameéHasi u3BecTb. (dhopMynBl  OKCHJIOB
JdemoncTpanuu. Komiekius okcuaos Xapaxkmepuzosambo TaKUX
JladopaTopHblii onbIT. 12. [TomyTHEHNE TPE/ICTABUTENCH OKCHJIOB, KaK BOJA,
U3BECTKOBOW BOJBI IIPU POMYCKAaHUU YIIEKMCIBIA  Ta3 W Heraménas
YTJIEKUCIIOrO ra3a U3BECTh
25 Bonopon | Bonopon B npupone. Pusnueckue u Xapaxmepuzosamo cocTaB|/. Oxonoeuieckoe
XUMHUYECKHE CBOMCTBA BOAOpOAa, €ro MOJICKYJIBI, Bocnumanue
HOJIyYCHUE U TIPIMEHEHHE. ¢dm3uueckue u XUMHYECKHE
demoncTpanuu. [Tonyuenne, cobupanue CBOWCTBA, MOJNyYCHHE U NPUMEHEHUE 8. [[ennocmu Hayuno2o
U pacrno3HaBaHue Bopopoaa. ['openune BOAOpO/IA. MO3HAHUA
BoAopoaa. BzanmopnelictBue Bonopoaa ¢ Yemanasnusamo [IPUYHUHHO-
oxcugoM meau(Il). CIIEZICTBEHHBIE CBSI3U MEXITy
JlaGopaTopHbIii ONBIT. ¢br3HIeCKUMH CBOICTBaMU u
13. Tony4enue Bogpopoaa criocobamMu  COOMpaHusl  BOAOPOA,
B3aMMOJICHCTBUEM 1IMHKA U COJISTHOU MEXAY XUMHYECKUMHU CBOMCTBAMH U
KHCITOTBI €roNprMEHEHHEM.
IIposooumy, Habaooamo u
onucwieams XUMHAYECKUH
JKCIIEPUMEHT o MOTY4EHHIO,
COOMpaHMIO M  PAaCIO3HABAHHIO
BOJOpOJa C COOJIFOZEHHEM IIPaBUII
TEXHUKH 0€30MacHOCTH.

26 [paxtuge | [lomyuenne, cobupanue u pacrno3HaBanue | Pabomams c 1a60paTopHBIM. [ Jennocmu HayuHo2o
CKas BOOOpOda 060pyIIOBaHI/ICM n No3HaHus
pabora 4. HATpPEeBATCIBHBIMA  MPHOOpPAMH B

COOTBETCTBHH C TIPABHJIAMH TEXHHUKH
0€30MMacHOCTH.

Buinoaname npocredimiie IpuUeMbl
oOpareHus c 1a60paTOPHBIM
o0opynoBaHHEM: COOHMpaTh MPHOOP
JUTS TIONYIeHUS Ta30B, TPOBEPSTH €ro
Ha TEPMETHYHOCTh M HCIIONB30BaTh
JUTS TIOTY9IEeHUS BOJOPOAA.

Cobupamu BOZIOpPOJ METOJIOM
BBITECHEHUS BO3yXa u
PACNO3HABAMD €TO.

Habnrooams 3a CBONMCTBAMH BEIIECTB
U SBICHUSMH, TPOUCXOIAMIAMHU C

BEIIECTBAMU.
Onucvieamo XUMHAYECKHHA
IKCICPUMECHT C ITOMOILBIO




€CTECTBEHHOI0  (pyccKoro
POIHOTO) SI3BIKA M SI3bIKA XUMHHU.
Cocmagname OTY4ET 1O pe3yibTaTaM
MPOBEIEHHOT 0 YKCIIEPUMEHTA

N

27 Kucnorsr | Kucnotsl, X COCTaB U KiIacCHpUKAIIHS. Ananuzupoeams cOCTaB KUCIOT. 8. L]ennocmu nayunozo
Wnanukaropsl. Tabnuma pacTBOPUMOCTH. Pacnosnasams KUCIAOTH C TIOMOIIBIO [103HAHUA
CorstHast ¥ cepHasi KUCIIOTHI, X CBOMCTBa | MHIMKATOPOB.

U TIpMEHEHHe Xapaxmepuzosams TpeACTaBUTENEH
Hemoncrpamun. Komrekys KHUCJIOT: COJISTHYIO U CEPHYIO.
MHUHEpaJIbHBIX KUCIOT. [IpaBuio Ymemo XapaKTepu30BaTh
pa30baBieHHs CEpOi KUCIIOTHI. pacTBOPUMOCTb  COENUHEHHH  C
JlaGopaTopHBbIii ONBIT. TIOMOIIBIO TAOJUIIEI PACTBOPUMOCTH.
14. Pacrio3HaBaHHE KUCIIOT Yemanasnueams MPUYUHHO-
WHIINKaTOPaMH. CII€ZICTBEHHbIE CBSI3U MEXIY
CBOWCTBAMH COJISHOM M CepHOM
KHCIIOT u obnactsmMu ux
MPUMEHEHHSI.
Oco3snasamyo HE00X0TMMOCTh
COONIOIEHHsT  TIpaBHII TEXHHUKU
0e30macHOCTH MpH PadoTe ¢
KHCIIOTAMH.

28 Conu Conu, UX cocTaB U Ha3BaHUSI. Xapaxmepuzosams ~ conmu  Kak 8. LJennocmu nayunozo
PaCTBopI/IMOCTB cojieii B BOJC. TMPOAYKTBI No3HaHus
[IpencraBuTenu comneii: XJIOpu HATPHS, 3aMeIleHus BOIOPO/a B KUCIIOTE Ha
KapOoHaT HaTpusl, hocdar KambIus. Mmetai. 3anuceiéams HOPMYIbL
Jemoncrpamuu.  Komtekiust — coseid. | COJEH IO Ba€HTHOCTH. Hasvbieamo
Tabnuua pPacTBOPUMOCTH  OCHOBaHHMiA, | COIH 1O (hopMymnaMm.

KHCIIOT U COJIEH B BOJIE Hcnonvzoeams Tabnuiy
PacTBOPUMOCTH JIISIXapaKTEPUCTHKU
CBOICTB COJIEH.
I1posooumyw pacu€rel 110 Gopmynam
coneH
29 Komnuecr | [locrossanas  ABoragpo.  Konudectso Ob6vacuamy, 9TO TaKOe KOTUYECTBO |8.[Jennocmu HayuHo2o
BO BellecTBa.  Monb.  MomsapHas  Macca. BELLUECTBA, [103HAHUS
BemectBa | KpatHble €IMHULIBI U3MEPEHHUS] MOJIb, TIOCTOSIHHAST ABOTapo,
KOJTMYECTBA BEIIECTBA — MWUIUMONb H MOJISIpHAs Macca.
KHJIOMOJIb, MIWUTAMOJISIpHAS u | Pewams 3a1auu ¢ UCIONB30BaHUEM
KHJIOMOJISIpHAsI MacChl BEIIECTBA. TTOHSATHIA
Pacuersl ¢ HCHONB30BAaHHEM IIOHSTHH |KKOIHUYECTBO BELIECTBA», «MOISIPHAsS
«KONUYECTBO  BEIIECTBa», «MOJSpHAs Maccay,
Maccay, «IOCTOSTHHasT ABOTaIpoy. «TocTosiHHAS ABOTapo
JdemoncTrpauuu. Hekoropble MeTaisl,
HEMETaJUTBl U COSAMHEHUS KOIUIECTBOM
BemiecTa B 1 Moinp
30 Mossipusl | 3akoH ABorampo. MomspHelid  006eM | O6bsacHAMb, YTO TAKOE MOJISPHBINA 8. Llennocmu HayuHo20
# 00BeEM ra3oobpasHbix BemiectB. OTHOCHTENbHas | 0OBEM Ia3oB, noznanus
razoobpa | IUIOTHOCTH OJHOTO r'a3a TI0 APYTOMY. HOPMAaJIbHBIC YCIIOBHS.
3HBIX Kpathuple  emauHuMubl  w3MmepeHus — | Pewams 3aJadd C UCHOJIB30BAHHUEM
BEIICCTB | MIJUTUMOJIAPHBIL W KIJIOMOJIIPHBIN | TOHATHI
00BEeMBI Ta3000pa3HBIX BEIIECTB. «KOJIMYECTBO BEIIECTBA», «MOJSAPHAS
Pacuérel ¢ wucnonb3oBaHMEM MOHATHI | Maccay,
«KOJIMYECTBO  BELIECTBA»,  «MOJIApHAs | «MOISAPHBIA  00BEM  ra3oBy,
Macca», «MOIIPDHBII 00BEM  Ta30BY, «TOCTOSTHHAS
«TIOCTOSTHHAST ABOTAIPO». ABoragpo».
JdemoncTpauuu. Mopaens  MOJSPHOTO
00beMa ra3000pa3HBIX BEMIECTB
31-32 Pacuérer | Pacuersl c wWCHONB30BaHWEM TOHSITHH Xapaxmepuzosamw 8. Llennocmu HayuHo20
1o «KOIMYECTBO  BEIIECTBa»,  «MOJApHAs KOITNYI€ 103HAHUA
XMMHUYEC | Macca», «MOJSIDHBIH 00BEM  Ta30By, CTBCHHYIO
KAM «4mcino ABoraapo» CTOPOHY XUMHYECKHX 00BEKTOB 1
ypaBHEH MPOLIECCOB.
M Pewamp 3a1a4m ¢ UCTIONB30BaHUEM
MOHSITUN

«KONHMYECTBO BEIIECTBA», «MOJSIpHAs

Maccay,

«MOJIPHBII
ra3oB»,

o0beM

«IIO0CTOSTHHasA ABoraz[po»




33 Bopna. Tunpocdepa. KpyroBopor Bomel B | Ob6wvsicuams,  YTO  TaKoe 7.Oxonoeuueckoe
OcnoBanu | npupone. DHU3HYSCKHE W XUMHYCCKHUEC «OCHOBaHUS», socnumanue
s CBOIMCTBA  BOIBI:  B3aMMOJCHCTBHE C | «IIEIOYN», «KayecTBEHHAs

OKCHJIaMH. peakuus», 8. Llennocmu nayunozo
OcHoBaHMs, WX cocTaB. PacTBOPHMOCTH | «MHIUKATOPY. nozuanus
ocHoBaHWi B Boje. W3menenue okpacku | Knaccuguyuposamo
WHIMKaTOPOB B  IIEJOYHOM  cpere. OCHOBaHH
[IpencraButenyu mienoueil: THAPOKCUABI | A o
HaTpHs, Kalisl U KaJIbIusl. pacTBOpUMOCTH B Bozie. Onpedenamb
HdemoncTrpauuu. Komnekiuss ocHOBaHWM. | MPUHAICKHOCTH  HEOPTaHUYECKUX
JlaGoparopubie onbiT. 15. V3MmeHeHue | BEIIECTB K KIACCY OCHOBaHMM IO
OKpacKH MHIUKATOPOB B IIETOYHOU Cpejie. bopmyne.
Xapaxmepuzosamw CBOifcTBa
OT/IENBHBIX Tpe/iCTaBHUTENeH
OCHOBAHUH.
Hcnonvzoeamo Ta0IUITy
pacTBOPUMOCTH JUISL  OTIPE/IEICHUS
PacTBOPUMOCTH OCHOBAHUI.

34 PactBopsbl.| PactBopuTens u pacTBOpéHHOE BEIIeCTBO. | OObsicHsmb, YTO TaKOe 8. L]ennocmu nayunozo
MaccoBa | PactBopsl. PactBopenue. I'unpaTsrl. «MaccoBasg 101 |jnosHaHus
ST OISt MaccoBast 105151 pacTBOPEHHOT'O BEIECTBA. | PACTBOPEHHOrO BELIECTBAY.

Pacuérpl, CBSA3aHHBIE C HWCIOJIB30BAHHEM | YCMaHaenueéams aHAIOTHU C
TIOHATHS «MACCOBast JIOJs PACTBOPEHHOrO | 00BEMHOM JoNeHKOMIOHEHTOB
BELIECTBAY. ra3oBoi CMecCH
JlaGopaTopHblii ONBIT. 16. | Pewwams 3a1adud ¢ HCHOJIb30BAaHUEM
O3HaKkOMJIEHHE C MpenapaTaMy JOMAIIHeH | TOHSATHMA
WIM [IKOIBHOW aNTeYKH — pacTBOpaMM | «MaccoBas Jojs JJIEMEHTa B
HepoKCHIa BOJIOpO/A, CIHUPTOBOM BEILIECTBEY,
HACTOMKH MO/Ia ¥ HAaIlIATBIPHOTO CITHPTa «MaccoBas JIONIl PacTBOPEHHOTO
BEIIIECTBAY,
«obbpemMHas A0JIs Ta3000pa3HOro
BEIIIECTBA

35 [pakruue | [IpuroroBnenue pactBopoB coneit ¢ ux | Pabomamo c Tab0paTOPHBIMS. [{ennocmu HayuHO20
CKast 3aJIaHHOM MacCOBOM JTonei 000pyIOBaHUEM U nosnanus
pabora 5 HarpeBaTeNbHbIMK  IpUOOpaMu B

COOTBETCTBHH C NPABHJIAMH TEXHHUKH
6e3omacHOCTH.
Buinoanames npocrefimve IpUEMBbI
oOpaineHus c 11a00paTOPHBIM
000pyIOBaHUEM: c MEpHBIM
UIHHIPOM, C BECAMH.
Habnrwooams 3a CBOICTBAMH BELIECTB
U SBJICHUSAMH, TPOUCXOIIMIUMHU C
BEIIIECTBAMH.
Onucvigams SKCIIEPUMEHT c
MIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO
WA POIHOTO) SI3BIKA U S3BIKA XFMHH.
Cocmagname OTYETHI o
pe3ynpTaTaM MpOBEICHHOT O
SKCIEepUMEHTa
Tomoeums  pacTBOpEl €
onpeneneHHON
MacCOBOH J10JIE pACTBOPEHHOT O
BEIIIECTBA

- Homamnu | BelpanBanue KpHUCTAJIOB | Beinoansams 6€30MacHbBIC B TOMAITHIX
i ATFOMOKAJIMEBBIX KBACIIOB WIIA MEIHOTO YCIIOBHSX IKCIIEPIMEHTEHI,
9KCIEPUM | Kymopoca MIPOBOUTHHAOIIOACHNS 32
eHT 2 POCTOM KPHCTAJIIOB.

Ogopmrame OTIET O
npojeTaHHoN paboTe ¢
HCIIOIb30BaHNEM PYCCKOTO SI3bIKA
U SI3bIKa XUMHHU
36 O0o6mieHne u cucTeMaTH3anys 3HaHUH 110 TeMe 8.Llennocmu HayuHo20

«Baxxuetimme OPpEACTaBUTCIIN HCOPIraHNICCKUX

BCIICCTB.

KonmdecTBeHHbIC OTHOIMICHUS B XUMUI)

NO3HAHUA




37

Kontponraas pabora Ne2 mo Teme «BaxHeime
MPEICTAaBUTENM HEOPTaHUYECKUX BEILECTB.
KonunuectBeHnnbie

OTHOLICHUS B XUMUN»

8.LJennocmu nayunozo
NO3HAHUSA

OcHOBHBIE KJIACChI HeOPraHu4YecKkux coequHenuii (10 u)

38 Oxcunpl: | O60OmeHne cBeeHU 00 Okcupax, UX [8.[]ennocmu HayuHo2o nOHAHUA 8. Llennocmu nayunozo
kimaccud | KraccupuKanuu, Ha3BaHUAX W CBOWCTBAX. nosnamnus
HKaIUSI CriocoOBI TOTyYCHHST OKCHIIOB
JlaGopaTopHble ONbITHI.
17. BzaumopeiicTBUE OKCHIA KaJbIHS C
BOZIOH.
18. [ToMmyTHEHUE N3BECTKOBOI BOJIBI
39 OcHoBanu | OcHOBaHUs, UX KIaccu(puKanus, Ha3BaHus |8.[Jennocmu nayunozo nosnanus 8. Llennocmu nayunozo
s u CBOICTBA. Bsaumoneiictue c no3Hanus
Knaccu® | KUCIOTaMM, KHUCIOTHBIMH OKCHUIAMHU H
uKanus comsiMU.  Pa3nokeHHe  HepacTBOPUMBIX
OCHOBaHHI. Crioco0sr MOTY4YeHHUs
OCHOBaHUI.
JlagopaTtopubie ombIThl. 19. Peakius
HeWTpalu3aiuy. 20. [Monyuenue
THUIPOKCH]IA memu(11) u €ero
B3aMMOJeicTBUE ¢ Kuciorod. 21,
Paznoxenue runpokcuaa meau(Il) mpu
HarpeBaHUU.
40-41 Kucnotsr: | Kucnotsl, ux knaccuukanus u Ha3BaHus. 8. [Jennocmu Hayuno2o nosHamus 8. Llennocmu HayuHozo
kiaccud | OOmue XUMHYCCKHE CBOWCTBA KHCIIOT. nosnanus
HKaLHUs B3zauMopeiicTBue KHCIOT C MeTajjlamHu.
ONEeKTPOXUMHUYECKUN PSJT  HaNpsDKEHHH
MeTajjIoB. BzaumonelicTBue KUCHOT €
OKCHMJAMHM MeETajuioB. B3aumopencrsue
KHACIIOT C OCHOBAHMSAMH — PEaKIHd
HelTpanusauuu. B3aumoneicrsue KUCIOT
¢ comsimu. [lonydeHue OECKUCIOPOIHBIX U
KHCJIOPOJICOJEPKAIIUX KHCIIOT.
JlaGoparopHble ONBITHI. 22,
B3aumoneicTBue KUCIOT C METaUIaMH.
23. B3aumoieiicTBre KUCIIOT C COISIMU
42-43 Conu: Comm, ux KrnaccHUKamus W CBOHCTBA. |8.[JenHocmu HayuHO20 NOZHAHUA 8. L{ennocmu nayunozo
knaccud | B3aumopelictBue conedt ¢ Meramnamu, NO3HAHUA
WKL 0CO0EHHOCTH STHX peaxIii.
BsaumoneiicTBue conei ¢ ConsMHu.
JlaGopaTopHbie ONBITHI. 24,
O3zHakoMJIeHHE C KOJUIeKHueil comeit. 25.
Bsammopeiicteue cymepata memu(Il) ¢
)KenesoM. 26. BsaumoneiictBue coieil ¢
COJISIMU.
44 I'enetnuec| I'eneTnueckue pAnsl MeTajuia u | Xapaxmepuzoeamv TOHATHE 8. Llennocmu HayuHo20
Kast HeMeTaiia. ['eHeTndeckas CBS3b MEXKIY «TEHETUYECKMA  posuanus
CBSI3b KJIACCAMU HEOPTaHUIECKHUX BEIECTB. pam».
Heopr JlaGopaTopHbie ONBITHI. 27. | Hamocmpuposams TEHETUIECKYIO
aHH4e leHeruueckas  CBsA3b HA  MpHMepe | B3AMMOCBA3BMEXKIY BEICCTBAMM:
CKHX COCAMHEHUH Mean MPOCTOE BEIIECTBO — OKCHI —
BelIec THIIPOKCHUT —COIb.
TB 3anucvieamo
YpaBHCHHS( KIIETIOUKE))
MPEBpAICHUH HEOPTaHWMIECKUX
BEIIECTB Pa3IMYHBIX KIACCOB.
45 Ipa Pemenne skcriepuMeHTaNbHBIX 33124 Yuemo oOparmarbcst ¢ 8.Lennocmu nayunoco
KTH nmabopaTOpHEIM ~ O0OPYIOBAaHUEM U |[O3HAHUS
qec HATpeBATCIBHBIMA ~ TIpHOOpaMu B
Kas COOTBETCTBHH C MPaBWIAMH TEXHUKHU
pab 0€301MIaCHOCTH.
ora Pacnosnasams HEKOTOpPBIC aHUOHEI U
6 KaTuoHBL. Habnrodames

CBOMCTBa
3JIEKTPOJIUTOB

C y4acTuemM QJICKTPOJIUTOB

Habmiooams u onuceisams peaxuyuu

C




IMOMOIIBKO €CTCCTBCHHOI'O (pYCCKOFO
nim pOI[HOFO) A3BbIKA U s3bIKa XUMHH.

Dopmynuposamnb BBIBOJIBI 1o
pe3yapTataM MIPOBEICHHOT O
JKCICPUMCHTA
46 O06o0011IEHNEe U CUCTEMATH3AIUs 3HAHHI 110 TEMe
«OCHOBHBIE KJIaCCHI HCOPTAaHMYCCKUX COCTUHCHUIND
47 KontpomnpHas pabora Ne3 o reme «OCHOBHBIC KIIACCHI

HEOPraHN4YCCKUX COGHHHBHHﬁ))

Iepuonuyeckuii 3axon u [lepuonuueckas cucremMa XumMmudeckux 3ieMenTos /1. U. MenneneeBa u ctpoenue atoma (9 v)

EcrectBen| EcrecTBenHble cemeiicTBa XuMuueckux | OOwscHsamb NpU3HAKW,S. [Jennocmu Hayuno2o

48 HBIE 3JIEMEHTOB: IIe70YHbIE U | TIO3BOJISIONINE noznanus
ceme IIEJIOYHO3EMEIbHBIE METANIb], IajoreHbl, | OOBEIUHATh TPYMIbl XUMHYECKUX
AcTB UHEPTHBIE (6aroponHsie) raspl. | DJIEMEHTOB B €CTECTBEHHBIE
a AmporeprOocTh. AMGOTEpHBIE OKCHIBI W | CEMEHCTBA.

XUM rugpokcubl. KomrekcHbie comu. Packpvieamo XUMUYECKUN
nyec JlaGoparopHble onbiThl. 28. [lonydenue | Apeymenmuposams OTHOCUTEIBLHOCTD
KUX amM(pOTepHOr0 THAPOKCHIA U | Ha3BaHUS
aJIeM UCCIIEIOBaHHUE €ro CBOWUCTB. «MHEpPTHBIE Ta3bh»
€HTO ObwvacHame, 4yTO Takoe
B. «amorepHbIe COCIMHEHUS.
Amp Habmooamv v onuceiéams peaxiuii
ortep MEXKAY BEIIECTBAMH C IOMOIIBIO
HOCT PYycCKoro (pOIHOro) sI3bIKa M SI3BIKA
b XUMUH.
Xapaxmepuzoeamb ~ JBOWCTBEHHBIN
XapakTepe CBOHWCTB  aM(OTEpHBIX
OKCHJIOB M TUIPOKCHIIOB. /Ipo6ooums
OIIBITHI o MOTY4EHHUIO u
MOATBEPKICHUIO XMMHUYECKUX
CBOKMCTB aM(OTEpHbIX OKCHIOB H
THJPOKCHJIOB C
COONIOZIEHNEM  MpPaBWJI  TEXHUKH
0e30macHOCTH.

49 Otxkpertue | OtkpeiTie /[ n MengeneeBeiM | Pasznuuams €CTECTBEHHYIO U 8. Llennocmu HayuHo20
. H. | llepuonuyeckoro 3aKoHa M CO3AAHME UM | MCKYCCTBCHHYIO nosHanus
Mennen | Ilepuomuueckol CHUCTEMBI XUMHYECKUX | KIACCH(HKALIH.
€eBBl M | DJIEMEHTOB. Apzymenmuposams OTHECECHUE
[epuon | demonctpanuu. Pasmuuneie  dopmer | Ilepnoamueckoro 3akona K
HYECKOT TaOJIAIL] TIEPUOANYECKON CHCTEMBI. | €CTECTBCHHOM
o3akoHa | MopenupoBaHue MOCTPOEHHs | KIacCH(HUKALUH.

[epuoanyeckoit cucremsl | Mooenuposams XUMITYECKHE

. N. MenneneeBa 3aKOHOMEPHOCTH CBBIJICTICHUEM
CYIIECTBEHHBIX XapPaKTEPUCTUK
00BEeKTa U MPECTaBICHUEM UX B
MPOCTPaHCTBEHHO-TpaduaecKoit
WM 3HAKOBO-CUMBOJINIECKON
hopme

50 OcHoBH | AToMbl Kak (opma  CYIIECTBOBAHHS ObvscHAmMy, 9TO TAKOE KIPOTOH», |8.[]ennocmu nayurno2o
ble XAMAYECKHX  37eMeHTOB.  OCHOBHBIC | «HEHUTPOH», «JICKTPOHY, nosnanus
CBCJICHU CBEJICHUSA o CTPOCHUH aTOMOB. | «XUMHYECKHH 3JIEMEHTY,

10 JlokaszaTenabCTBa  CIOKHOCTH — CTPOEHHS | «MACCOBOH YHCIION.

CTPOCHUH | aTOMOB. OrnbITBL Pezepdopra. Onucvisams  CTpOeHHE

aTOMOB. [TmanerapHast MOAIENb CTPOCHHUS aToOMa. Aapa  aroMa HCIONb3YS
CoctaB  aTOMHBIX  sijiep:  mporoHbl, | llepmommueckyro cucrtemy
HeWTpoHBl.  OTHOCHTENbHAass  aTOMHas | XMMHYECKHX DIIEMEHTOB
Macca. B3ammocBs3p monsTHH «mpoton», | [. . Menneneesa.
«HEWTPOH», «OTHOCHTENbHAsl aTOMHAas Ionyuames MHOOPMALIUIO 110 XUMHUH
Maccay. u3

Hemoncrpauuu. Mozaenu aToMoB
XUMUYECKHUX JJIEMEHTOB

Ppa3IMYHBIX
AHAU3UPOBAMD €E.

HCTOYHHUKOB,




51-52 Crpoenue | Mukpomup.  Onextponel.  CtpoeHue | OOvscHAmb, YTO TaKoe MEKTPOHHBINS. [[ennocmu nayurnozo
JJIEKT JJIEKTPOHHBIX ypOBHEH aTOMOB | CIION WJIH nosnanus
pOHH xuMudeckux  anemeHToB  Ne  1—20. | sHepreTH4ecKHil ypOBEHb.

BIX IMonsitue o 3aBepurerHoM siektporroM |  Cocmaenamo CXEMBI
YPOBH YpOBHE. pactipesienieHuss  3JEKTPOHOB  I10
el SJIEKTPOHHBIM CJIOSIM B AJIEKTPOHHON
aToMo obomouke

B

XUMH

YECKH

X

JJIEMEHT

0B

NoNel-

208

TabuIe

..

Mennen

eeBa.

53 Iepuoauu | M3otonsl. dusudeckuil CMBICI CUMBOIUKU | Packpvieams — Gu3Hdeckuil  cMBICI:S. [lennocmu Hayunozo
€CKHI [epnopnueckoii cucrembl. CoBpeMeHHasi | MOPAIKOBOrO nosnanus
3aKOH ¢dopmynupoBka Ilepuoanueckoro 3akoHa. | HOMEpa  XHMHYECKOTO  3JIEMEHTa,

a. 1. M3MeHeHMs:  CBOMCTB  DJIEMEHTOB B | HOMEpalepuoza M HoMepa IPYIIIbL.
Mengen | mepuomax wu rpymmax kak QyHkums | Obvacuame 3aKOHOMEPHOCTH
ceBan CTPOEHHS JEKTPOHHBIX 000I0YEK aTOMOB | M3MEHEHHMS METAJJIMYCCKUX u
CTpPOEH HEMETAJUTMYECKUX CBOWCTB
ue XUMHYCCKHUX DJICMECHTOB nu nx
aroma COEIMHEHUH B MEPUOAX U TPYIIAx

54-55 Xapax XapakTepucTHKa JJIeMeHTa-MeTaiia W | Xapaxmepuzosams xumudeckue §8.IJennocmu HayyHozo
Tepuc JJIEMEHTa-HeMeTalia 10 UX IOJIOKEHUIO B | AJIEMEHTbl 1— 3-ro NepHolIoB MO UX [O3HAHUS
THKa Ilepnoguueckoit  cucreMe XUMHUUYECKUX | IOJIOKEHUIO B [lepuognueckoi
XUMHU snemenToB /. 1. Menpaeneena. CHCTEME XMMMUYECKHUX 3JeMEHTOB /I.
4eCcKOo JdemoncTpauuu. Mopenu atomoB | 1. Menpeneena.
ro aneMenToB 1—3-ro nepruo 08 Apeymenmuposamu CBOWCTBa
aremMe OKCHJIOB M TUAPOKCHIOB METAIJIOB U
HTa HEMETaJJIOB
Ha MOCPENCTBOM YPaBHEHMH peaKIUil
OCHO
BaHU
U ero
I0JI0
KEHU
B
IIepu
o4
€CKOM
cucTeMe

56 3nadve CooO1ieHns yqaImxcsi 0 )Ku3HH, HaydHou | Onpedensimo UCTOYHUKH 8. [Jennocmu Hayunozo
HUE u 00IIeCTBEHHOM JIESITEIPHOCTH | XUMUYECKOMHH( OpMAIIH nosHanus
Iepuno H. W. MenneneeBa «llepuopmueckomy | Ilonyuams HEOOXOTMMYIO
Jdec 3aKOHY HE TPO3UT pa3pylleHue, a TONbKO | HHpOopManuio u3 Pa3IIMYHBIX
KOTO pa3BUTHE U HAJICTPOHKH OOCTIAIOTCS» WUCTOYHUKOB,  AHAIUUPOBAMDL €€,
3aKOHA ogopmname WHPOPMAITMOHHBIN
u TIPONYKT, NPe3eHMO08ams €ro, 8ecmu
ITepuo Hay4HYIO
JIA9ECK IUCKYCCHIO,  OMCMAu8ams  CBOIO
oit TOUYKY 3PECHUS WIH KOPPEeKMUposams
CUCTE eé
MEI
XUMHAY
€CKHX
areme
HTOB
..

Meng
ereeB

a




Xumuveckas cBsizb. OKHCINTEILHO-BOCCTAHOBUTE/IbHBIE peakiuu (8 1)

57 Wonnas WMonnas xumudeckas CBs3b. MoHBL, | O0vbsacHAmb, YTO TaKOS HOHHAS 8. L]ennocmu nayunozo
XUMMYECK | 00pa30BaHHBIC aTOMaMHU METaUIOB W | CBS3b, HOHEBL. Xapaxkmepuzoeams nosnamnus
as cBA3b | HeMmeTauioB. CxeMbl 00pa30BaHUS MOHHOM MEXaHU3M

CBS3M U1  OWHAPHBIX  COCAMHCHUIL. o0pa3zoBaHHS
HoHHBIE KpUCTAUIMYECKAE PEMETKH W | HOHHOW CBS3H.
¢usnyeckue cpoiicTBa BemecTB ¢ 3THM | Cocmasnsime CXeMBl  0Opa30BaHUSA
TUIOM peniéTok. [loHsTHe 0 (GOpPMYIBHOM | NOHHOI CBA3M.
€/IMHUIIC BEIICCTBA. Hcnonvzoeamo 3HAKOBOE
JdemoncTpamuu. BuneopparmeHtsl W | MojenupoBanue. Onpedensimb THII
cnavinpl  «VoHHAs XUMHYECKas CBA3b». | XUMHYCCKOH CBs3U 10 (opmysie
Komnekrus BEIIECTB c WOHHOW | BEIIECTBA.
XUMHYECKOH CBs3bl0. Mogenn WOHHBIX | [Ipueodums TIpUMEpPHI BEIIECTB C
KPUCTAJUTHICCKUX PEIIETOK. HMOHHOU CBSI3BIO.
Yemanasnusams MPUIHHHO-
CIIeZICTBCHHBIC CBSI3H MEXIY
COCTAaBOM  BCIIECTBA M BHJOM
XUMUYECKON CBS3H, MEXIY HOHHOM
CBSI3BIO " KPHUCTAJLTHUCCKIM
CTPOCHHEM BEIIIECTBA, MEXKITY
KPHUCTAJLTHUCCKUM CTPOCHUEM
BEIIIeCTBa
1 ero (hM3UYECKUMH CBOMCTBAMU

58 Kopanent | KoBaneHTHas XUMUYECKast cBs3b. | OOvsAcHAMb, YTO TaKOE KOBANGHTHAS 8. [Jennocmu nayunozo
Hast DJIEKTPOHHBIE M CTPYKTYpPHBIE (DOPMYINBL. | CBS3b, nosnanus
XUMHYE KoBanentHas HemomnsipHasi cBsi3b. CXeMbl | BaJCHTHOCTD.
cKast obpaszoBanust KoBajeHTHOM cBs3u s | Cocmaename cxeMbl 00pa3oBaHus
CBA3b OMHApHBIX COCANHEHUH. MoNeKyIIpHbIe U | KOBAJIEHTHONHENOJISPHOM
KoBan ATOMHBIC  KPUCTAJUIMYECKUE  PEIIETKH, | XMMUYECKOM CBSA3H.
€HTHas CBOMCTBA BEIIECTB ¢ OJTHUM  THIOM | Mcnonv3oeamsb 3HAKOBOE
HETI0J peIueToK. MOJIEJIMPOBAHME.
spHast Hdemoncrpanmuu. BupeopparmeHntsl  u Onpedeﬂﬂmub THII
S — cmaiigel  «KoBameHTHas — XxuMuyeckas | XUMHYCCKOH CBS3H IO

CBSI3bY. Komnexmus BemecTs | (popMmyse BemecTsa.
cekai MOJIEKYJIIDHOTO W aTOMHOTO CTpoeHus. | [Ipu6ooumsb IPUMEPHI BELIECTB C
CBA3b Mozaenn MONEKYJISIPHBIX M aTOMHBIX | KOBAJEHTHOMUCBS3bIO.
KPUCTAJUTHIECKUX PEHIETOK. Yemanaenusamo MPUYUHHO-
CIICZICTBEHHBIE CBSI3M  MEXKIy
COCTaBOM BEIIECTBA M BHUIOM
XUMHYECKOH  CBSI3H,  MEXOY
KOBAJIEHTHOMN
CBSI3BIO U KPUCTAJUINIECKUM
CTPOCHUEMBEIIECTBA, MEXTY
KPHUCTAUTHIECKUM
CTPOEHHUEM BEIIECTBA H €T0
(OU3UIECKUMHUCBONCTBAMH
59 KoBanenT | DnekTpooTpunaTeasHOCTh. Psin Obvscuamy, 4TO TaKoe KOBANEHTHAs |8.[]ennocmu HayuHo2o
Has aeKTpooTpuatenbHocTH. KoBanenTHas TOJISIpHAS nosuanus
MOIIAPHAS | TOJSIpHAs XUMHYECKas CBs3b. [unons. CBA3b, JJICKTPOOTPULIATCIBHOCTD,
XuUMHUYECK | CxeMbl 00pa30BaHMs KOBAaJIEHTHOH BO3TOHKA WJIMCYOIMMALIHSL.
as CBA3b | TIOJSIPHOM CBSI3W ISl OMHAPHBIX Cocmasname cxeMbl 00pa3oBaHusA

coequHEHU. MonekynsapHble U aTOMHbIE
KpUCTAJNIMYECKUE PEIIETKH, CBOMCTBA
BEIIECTB C 3TUM THUIIOM PEUIETOK.
JdemoncTpaumuu. Mozaen MoJEKyISIpPHBIX
1 aTOMHBIX KPUCTAITMYECKUX PEIIETOK

KOBaJICHTHOMIOJISIPHON XUMHUYECKOM
CBSI3M.

Hcnonv3o6ams 3HaKOBOE
MOZIETMPOBaHUE. Xapakmepuszoeamsb

MEXaHHU3M
o0pa3oBaHUA
MOJISIPHOM KOBAJIEHTHOM CBSI3U.
Onpederssmy  THN  XUMHUYECKOH
cBs13u moopmyse
BEILIECTBA.

Ilpueooums IpUMeEpHI BEIIECTB C
KOBaJICHTHOMIOJISIPHOM CBSI3BIO.
Yemanasnusamn MIPUYHUHHO-
CIICJICTBCHHEIC CBSI3HU MEXAY
COCTaBOM  BEIIECTBA U  BHIOM
XHMUYSCKON CBSI3H, MEXAY
KOBAJICHTHOM CBSI3BIO i




KPUCTAJUTNYECKUM CTPOCHHEM
BEILIECTBA, MEXITYy KPHCTAUTYECKUM
CTPOGHHWEM  BeIlecTBa W €ro
(u3MUECKUMU CBOWCTBAMHU.
Cocmasnames  GopMynnbl  OMHAPHBIX
COCIMHEHUH 10 BAJEHTHOCTH W
HAXoOums BAIEHTHOCTH 3JIEMEHTOB
o ¢opMmysie OMHAPHOTO COCTUHCHHS.
Hcnonvzoeamo MaTepHAIIbHOE
MOJIEIIPOBaHNE

60 Merammu | Metamndyeckass XuMH4Yeckas CBs3b U | OObACHAMb, 9TO TAKOE 8. L]ennocmu nayunozo
eckast MeTaJJInYeCKas KpHUCTAJUTHYECCKAsT | METAUINYECKas CBS3b. nosHanus
xuMHdeck | pemérka. CpoiictBa Bemects ¢ otum | Cocmasname CXEMEI
as CcBsA3b | TumoM  pemérok. EnwHas — mpupona o0pa3oBaHHs

XUMHMUYECKHUX CBI3EH. METAJITINYECKON XMMHUYECKOM CBSI3H.
Hemoncrpaunu. BugeodparmenTs! u Hcnonvzoeams 3HaKOBOE
cnaiinel «MeTtaymnyeckas XuMudecKas MOJENUPOBAHKE. Xapakmepusoeams
cBa3by. Komnekmus «MeTamisl 1 MEXaHU3M
CILIaBbI». o0pa3zoBaHus
JlaGopaTopHbIe ONBITHI. 29. METaNINYECKON CBS3H.
HsrotoBnenune mMojenu, Onpedensimb TN  XUMHYECKON
WLTIOCTPUPYIOIICH CBOMCTBA cBs13u oopmysie
METAJIJINYECKON CBSI3H BEILIECTBA.
IIpusooums pUMepbI
BEILIECTB C
METAJUTMYECKOMN CBS3bIO.
Yemanasnusamn MPUIMHHO-
CEICTBEHHEIE CBSI3H MEXIY
COCTAaBOM  BEIECTBA W BHJIOM
XUMHUYECKON CBsI3H, MEXAY
METaJUTMYSCKOM CBSI3BIO u
KPHUCTaTHUYECKUM CTpOCHHEM
BEIIIECTBA, MEKIY KPHCTAILTHYECKIM
CTpOEHHEM BellecTBAa U €ro
(u3NUECKUMU CBOWCTBAMHU.
Hcnonvzosamo MaTepHaIbHOE
MOJICIIMPOBAHUE

61 Crenenp | Crenenp okucieHus. CpaBHeHue cteneHu | OO0vAcHAmMb, YTO TaKOE «CTEICHb 8. Llennocmu HayuHo20
OKHCJICHH | OKHCJIIEHUs W BaJEHTHOCTU. [IpaBmia | OKHCIEHHD», nosHanus
P pacuéra CTeneHEeH OKHCJICHUS [0 | «BAJIEHTHOCTHY.

(dbopMynaM XMMHUYECKHX COETUHEHUI Cocmagnams GopMynel OUHAPHBIX
COCOVMHEHUI Ha OCHOBE OOIIEro
crocoba MX Ha3BaHMM.
Cpasnusams BaJICHTHOCTH u
CTENEHb OKUCIEHMS.
Paccuumvbleams cTEIIEHH OKHMCIIEHUS
o hopmymam XHUMHUYECKUX
COEIMHEHUN
62 Oxuciure | OKHCIUTEITBHO-BOCCTAHOBUTEILHEIE Obvsacnams, YTO  TakKoe 8. Llennocmu HayuHo20
JIBHO- peakmum. OKHCIIUTEIBHO- nosnanus
BOCCTaH Onpenenende CTeneHeld OKKMCIEHHMs Ul | BOCCTAHOBUTENBHBIE — PEaKLyH,
OBUTEND 3JIEMEHTOB, 00pa3yromux BEIECTBA OKMCJIUTC]Ib,
HEIE pasHbIX  KiIaccoB. Peakuuy  HMOHHOTO | BOCCTAHOBUTEND, OKHUCIEHHUE,
peakuuu | oOMeHa H OKHCIINTEIBHO- | BOCCTAHOBJICHUE.
BOCCTAHOBMTEILHEIE peaktmn. | Knaccugpuyuposams Xumudeckue
OxucnuTens u BOCCTAHOBHUTENb, | PEAKIMH IMONPU3HAKY «M3MECHEHNE
OKHCIIEHHE " BOCCTAHOBJICHHE. | CTETICHEH OKHCIIEHUSIIEMEHTOBY.

CocTaBneHne ypaBHEHUH OKHCIHTENb
HO-BOCCTaHOBHTEIIFHBIX peaxuuii
METOJIOM 3JIEKTPOHHOTO OanaHca.

Onpeodensimb OKUCTUTEND U
BOCCTaHOBHTEIIb, [IPOLIECCHI OKHCIICHUS
¥ BOCCTaHOBJICHUSL.

Hcnonvzoeamsb 3HAKOBOE
MOJIETTHPOBaHNE

JdemoncTpauuu. BzanMonelicTBue nUHKa
C CEpoM, COJSHOW KHCIOTOH, XJIOPHUIOM
meau(Il). I'openue MAarHusl.
BsaumoneiictBue XJIOpHOM u
CEpOBOJIOPOAHOMN BOJIBI
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O0001enne 1 cucTeMaTu3alys 3HaHUH 110 TEMaM
«ITepuonnueckuii 3axoH u Ilepruonndeckas cucrema
XAMUYECKUX

snementoB JI.1I. MeHneneeBa u CTpoeHHE aToOMay M
«Ctpoenue BemectBa. OKHCIHUTEITHHO-
BOCCTAHOBUTEITLHBICPCAKITHNY
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Konrponsnas padora Nedmo temam «Ileprommaeckuit
3aKkoH M Ilepuoandeckas cucreMa XUMHUYECKUX
aneMeHToB /[.1I.MenneneeBa u cTpoeHne aToMay u
«Crtpoenue BemecTsa. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUI)

Pezeps

O0o001IeHne N cUcTeMaTH3aNusI MaTepraia 8 Kiacca
(4 uaca)




Homep XapaKTepuCcTHKA OCHOBHBIX
OcHoBHOE coiep:kaHue
YpPOKa Tema BH/I0B
B I/l ypoka ypoka JesITeJILHOCTH 00y4aIoIIUXCsl
(Ha ypoBHey4eOHBIX
el CTBUIA)
IloBTOpEeHME 0 0000IEHNE CBEIEHNT MO Kypcy 8 Kiacca.
Xumnyeckue peaknuu (5 1)

1 Kuacc bunapusie COEJTUHEHMUSI. Oxkcunspl | Xapaxmepuzoeamo okcunbl, |8.L{ennocmu Hayunoeo
npux coieoOpasylomye H HecoJaeoOpas3yromye. | THIPOKCHIBI (ocHOBaHUS, |[no3HAHUA
anyst I'mapokcunsl:  ocHOBaHUWS, amQoTepHbIEe, | aM(pOTEepHbIC THJIPOKCHIIBI,

Heopr kucnotel.  CpenmHue, KHUCTBIE, OCHOBHBIE | KHUCIIOPOJCOACPIKAIIUE KHCIOTHI) U

aHu4e COJIH. COJIM TIO IUIaHY: COCTaB, CIOCOOBI

CKHUX JemoncTpanum. O3HakoMIIeHHe ¢ | oOpazoBaHus Ha3BaHUH,

BelIlecC KOJUIEKIMSIMH ~ METAIJIOB W HEMETaJUIOB. | XapaKTepHbIE CBOIicTBa u

TB U O3HakoMJIEHHE C KOJUIEKUMSIMU OKCHJIOB, | TIONydEHHE.

ux KHUCIIOT U COJIei Knaccuduyuposamo OKCH/IBI,

HOMeE THPOKCHUJIBI (ocHoBaHwus,

HKJIAT amQoTepHbIe THAPOKCHUJIBL,

ypa KUCJIOPO/ICOICPIKAINE KHCIOThI) U

COJIM TTOPA3JIMYHBIM MPU3HAKaM.
Ymemu MOATBEPKIATh
XapaKTEePUCTUKY OT/IENBHBIX
npeAcTaBuTenen KJIaCCOB
HEOpraHMYeCcKhX BEILIECTB
YpaBHEHHSIMH  COOTBETCTBYIOLIHUX
peaKIuii.

Packpuvieams B3auMOCBS3b MEXIY|
KJ1accamu
HEOPraHUYECKUX

COEJIMHEHU I

) Kak
FeHETUYECKYIO

2-3 Kiacc O000meHe cBeIeHU O XUMU4YecKux | Obwachamob nousTus |8.LJennocmu nayurnoeo
npuk peakumsx. Knaccupukanmss XUMHUUECKHX | «XMMHYECKasl PEaKLUs», «PEaKUuH [HO3HAHUL
anys peakiyii 1O PAa3NUYHBIM  OCHOBAHHUSAM: | COCAWHCHIS», «peaxiyu
XUMH COCTaBy M  YHCIY pEarupyiollNX | | Pa3ioKEHIs», «PEakiuu OOMEHay,

YecKU o0pa3yrommxcsi  BEIECTB,  TEIUIOBOMY | «PEaKIHu 3aMeIICHHs,

X ¢ dekTy,  HanpaBIEHHIO,  HM3MEHEHHIO | «PEaKLUUH HEeWTpalIn3aluuny,

peakmmii | cTeneHel OKHCJICHHUS 3JIEMEHTOB, | «IK30TEPMHUYCCKHE

o 00pa3yiolux  pearupyrolide  BellecTBa,

pasnuuH | (ase, UCTIONB30BAHUIO KATAIU3aTOPA. peaxImmy,

BIM JlaGopaTopHbie ONBITHI. 1. | «3HIOTEpMUYECKHE peaxImm»,

OCHOBaH | B3aumonelicTBue aMMUaKa u | «oOpaTtumbie peakuumn,

UM XJIOPOBOAOPOJA. 2. Peakmus | «HeoOpaTumbIe peaxImm»,
HelTpanu3aiuu. 3. HaGmoeHne TenaoBoro | «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
spdekra peakuuu HeWTpanuzaluu. 4. | peakuumy, «TOMOT'€HHBIE
Bs3aumoneiictBue  CEpHOM  KHCIOTBI € peakuumn,

OKCHJIOM memu(1D). 5. PaznoskeHre | «reTepOreHHbIE pEaKLIUNy,

MEPOKCHU/IA BOIOPOAA C TIOMOIIBIO KAaTalla3bl | «KATAIUTHIECKHEPEAKIII», «

KapToderns «TeIuIoBoi dPPEKT XUMHUYECKON
peaxmmy. Knaccuguyuposams
XUMHYECKHE PEaKIIUHU 10
Pa3TUYHBIM OCHOBAHIISIM.
Onpeodenams OKUCIHUTEIb U
BOCCTaHOBHUTEIB, TPOIIECCHI
OKHCTICHHSI U BOCCTAHOBIICHHSI.
Habnrooams " onucvl8amo
peakm  MEXKIy BEIIeCTBAMHU C
MOMOIIBI0  PYCCKOTO  (POIHOTO)
SI3BIKA U SI3BIKA XAMUH

4-5 [onstue o| IloHsATHE O CKOpPOCTH XMMHUYIECKOH peakuuu. | Ob6vAcHAMb, qTO0 Takoe|7. Dxono2uyeckoe

CKOpOCTH (I)aKTOpLI, BJIWAIOIHNE Ha CKOpPOCTh | «CKOPOCTb socnumanue

XMMHYECK | XUMHYECKUX PeaKIiA: MpUposia | XUMHUYECKOH peaKkuum.

oM pearupyrolyx BeIecTB, UX KOHLEHTpalus, | Apaymenmupoeans BHIOOP €TMHUIL (8. [JeHHOCHU HAYYHO20

peakiuu. | TeMIeparypa, IUIOmAab CONPUKOCHOBEHUs, | H3MepeHus Vp. no3Hanus

Karanmz | manmmume xatamuzatopa. Katamus. Yemanasnusamo MPUYUHHO-
JemoHcTpanuu. 3aBUCHMOCTb CKOPOCTH | CICACTBCHHBIC  CBSI3M  BIIMSIHUS
XUMHYECKOM  peaki  OT  OPHUpPOJBI | Pa3IHYHBIX (PAKTOPOB HAa CKOPOCTh
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pearupymoomux  BEIIeCTB.  3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW peakuuud OT KOH-
LIEHTpaLUu pearupyromumx BEILIECTB.
3aBUCUMOCTh CKOPOCTH XHMMHYECKOH pe-
aKlMM OT IUIOIIAJU  CONPUKOCHOBEHUS
pearupyroIuX BEMECTB («KUILIIAN CIOH»).

3aBUCUMOCTD CKOpPOCTHU XHMIYECKOM
p€akuun OT TEMIECPATYpbl pPEarupyromunux
BCIICCTB.

JlaGopaTopHble ONBITHI. 6. 3aBUCHMOCTH
CKOPOCTH  XHMHUYCCKOH  peaKIiu oT
MPUPOABI  PEarupyloIUX  BEIISCTB  Ha
mpuMepe  B3aUMOJICHCTBUS  PACTBOPOB
THOCYIb(aTa HATPUS W XJIOpUAa Oapwus,
THOCY/Ib()aTa HATPHUS M COJITHON KHCIIOTHI.
7. 3aBHCUMOCTh CKOPOCTH XHUMHUCCKOU
peakiyu OT TPHUPOABI METAUVIOB MPH HX
B3aMMOJEMCTBUU C COJSHON KHCIOTOH. 8.
3aBHCUMOCTD CKOPOCTH XUMHYECKOM
peakiyu  OT TPUPOABI  KHCIOT  TIpH
B3aUMOJCHCTBMM HMX ¢ oKemne3om. 9.

3aBHCUMOCTD CKOPOCTH XUMUYECKOH
peakuuu ot Temneparypsl. 10.

3aBHUCUMOCTD CKOPOCTH XUMUYECKOH
peakiuu oT KOHIIEHTPAITUH. 11.
3aBHCUMOCTD CKOPOCTH XUMUYECKOH

peakiyyu OT IUIOIAIAM CONPHKOCHOBEHHS
pearupyromux BemecTB. 12. 3aBHCHMOCTb
CKOPOCTH  XHMHYECKOW  peakiud  OT
KaTaJau3aTopa

XUMHUYECKHUX PEaKIUA.
Habrrwooams " OnuUCHIBamy
peaknuu MEXAy BEIIeCTBAMU C
MOMOIIBI0  PYCCKOro  (POIHOTO)
SI3BIKA U SI3bIKA XUMUH
Ilposooumu OITBITHI,
MOATBEPXKIAIONINE  3aBUCUMOCTD
CKOPOCTH XUMHYECKOW PEaKI[HU OT
pas3IuYHBIX (aKTOpOB

XuMuyeckue peakuuu B pacteopax (10 u)

Onexrpo| Ilonsitue | XapaxmepuszosamvnoHATHS 8.L{ennocmu HAYYHO20
auruyec | 00 «OIIEKTPONUTUYECKATUCCOLUALH, NO3HaHUsA
Ka SJICKTPOJIN| «3JICKTPOIUTED?, KHEIJICKTPOJIMTHD).
A THYCCKON | Vemanasenusams TPUUMHHO-CIIEICTBEHHBIE
auccoun| AMCCOLM | cBA3M MEKIAY NPUPOINONA DIIEKTPOJIUTA U
anus anyu. CTEIEHBIO €r0 JUCCOIIUAIIUH.

HMeMOHCT | Vemanaenueams TNPUMMHHO-CIIEACTBEHHbIE

panuu. CBSA3M MEXKIY TUIIOM XMUMHYECKOH CBS3U B

Hcnbitan | spextponure u MEXaHU3MOM €ro

ue JIUCCOLIMAIINH.

BELIECTB

U UX

pacTBopo

B Ha

3IIEKTPON

POBOIHO

CThb

JlaGopat

OpHbIE

ONbITHI.

13.

Huccorm

anys

cadbIx

YKCYCHOMU

KHCIIOTBIL.

7 OcHoBHbe| OCHOBHBIE MTOJIOKEHHUS Teopuu | Xapakmepuzoeams MOHSATHSA 8.1lennocmu HAYYHO20
MOJIOKEH | AJIEKTPOIUTHUECKON JUCCOLUALINN. «CTENEHb NO3HaHUA
ust Knaccudurkanms HMOHOB M WX CBOMCTBa. | OUCCOLMALMU», «CHIBHBIE
TEOpUH Kucnorsl, ocHOBaHMA ¥  COIM  Kak 3IEKTPOJIUTHDY,

SNIEKTPON | JNMeKTponuThl. MXx  Kiaccupukanms u | «crnabble 3IEKTPOJIUTHDY,
HUTHYECKO | JUCCOLMALMS. «KaTHOHBD»,

N
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51 JdeMoHcTpanuu. 3aBHCHUMOCTb | «aHUOHBDY, «KHCIIOTBD,
U | JEKTPOINPOBOAHOCTH YKCYCHOU KHCIOTBI OT | «OCHOBaHUS,

CCOIIMalld | KOHLIEHTpaluu. JIBMXKEHHE OKpAIIEHHBIX | «COJIM». Cocmaenamye

n(TON0) HOHOB B 3JICKTPUYECKOM IIOJE. yYpaBHEHUS
SNEKTPOIIUTUUECKON JTUCCOLMALIUU
KHCJIOT, OCHOBAHUH U COJIEH.
Hnnrocmpuposamu IpUMepaMu
OCHOBHBIE  TIOJIOKEHUSI ~ TEOpUU
3EKTPOIUTUYECKON JUCCOIMALIUH.
Paznuuamo KOMITOHEHTBI
JI0Ka3aTenbCTB (Te3ucos,
apryMeHToB u thopmbI
JIOKa3aTelbCTBa)

8—9 | Xumuueck| OOmHUe XUMHYECKHE CBOMCTBA KHUCIOT: | Xapakmepuzoeams obmme (8.I]ennocmu Hayunozo
ne U3MEHEHHe OKpacKu WH/IMKAaTOPOB, | XMMHUYECKHE CBOWCTBA KHCIOT C [MO3HAHUA
CBOICTB B3aUMOJIEMCTBUE C METa/IaMM, OKCUAAMH U | MO3HIUI TEOpHUHU
a THIPOKCHUIAMU  METAJUIOB M COJIAMH. | BJIEKTPOIMTHYECKOH TUCCOIMALINU.
KHCJIOT MornexynspHsle U uoHHble (TmonmHele U | Cocmasname MOJICKYJISIPHBIC,
BCBCTC COKpalIEHHbIE) YpaBHECHUS peaxkiuii. | TONHbIE M COKpAIIEHHBIC HOHHBIC
TEOpUH XUMHUYECKHHA CMBICI COKpAIIEHHBIX | YpaBHEHHMS peakIuid ¢ ydacTHeM
SJIEKTPO ypaBHEHUH. YCJIOBUS NMPOTEKAHUs pEeakiyil | KHCIOT.

JUTHYEC | MEXIy OJNEKTPOIUTaMH [0 KoHHa. Psax | Apeymenmuposame
KO AKTUBHOCTH METAJLJIOB. BO
auccouy | JlagopaTopHble onbIThbl. 14. l3MeHeHHE | 3MOXKHOCTB MMPOTEKAHMS PEAKIHHA C
anuu OKpacKM HMHJUKAaTOPOB B KUCJIOTHOM CpeJie. | yYaCTHEM  KUCJIOT Ha  OCHOBE
15.Peakiiss  HeWTpanmu3anuu  pacTBopa | mpaBmwia  bepromne u pdana
mENOYN  Pa3UYHBIMM ~ KUCJOTaMHu. 16. | akTMBHOCTH METaJLIOB.
[Monyaenne ruapokcuaa Memau(Il) u ero | Ilposooums ONBITHI,
B3aMMOJICHCTBHUE C PAa3IMUYHBIMU KUCIOTaMHU. | MOJTBEpIKIAIOIINe
17. BzaumMopneicTBue CWIBHBIX KHCIOT C | XUMHYECKHE CBOICTBa
okcuaom menu(Il). 18-20. B3aumopeicTBue | KUCIOT, C
kucinor ¢ MeramnamMu. 21. KadecrBeHHas | coOroneHreEM
peakuusi Ha kapOoHat-uoH. 22. [onydeHue | MpaBuII TEXHUKH
CTYIIHSI KDEMHHEBOM KUCIIOTBI. 6e30MacHOCTH.
23. KauecTBeHHast peakiysi Ha XJIopua- win | Habniooams u onucvieams
Cynb(aT-HOHBI peaKLK C yJacTHEM KHCIIOT
C IIOMOIIIBIO PYCCKOTO
(pomHOTrO) SI3BIKA U SI3BIKA
XUMHUHU
10 Xumnueck| Obume xuMudeckue cBoucTBa 1menoueil: | Cocmasniams MOJIEKYIISIPHBIE,S. [[ennocmu HayuHo20
ue B3aMMOJECICTBUE C KUCIOTaMM, OKCHAAMH | IOJHBIE U no3Hanus
CBOWCTBA | HeMeTaioB, colsiMu. OOINHMe XHMHYCCKHE | COKDAIIEHHBIE HOHHBLIE YPaBHEHHS
OCHOBAaH | CBOWCTBa  HEPAaCTBOPUMBIX  OCHOBAHHMH: | PEAKLHMH C y4aCTHEM OCHOBAHMI.
uii B B3aMMOJCHCTBHE C KUCIOTAMH, pa3oxkeHue | Apaymenmuposams
cBeTe TIPY HarpEBaHUH. BO
TEOPUH JlabopaTopHble oONbIThI. 24. H3MeHeHne | 3MOXKHOCTH IPOTEKAHUS PEAKLUHA €
3JIEKTPO | OKPAaCKM MHIMKATOPOB B LIEIOYHOW cpeje. | y4acTHEM OCHOBAHMH Ha OCHOBE
JIATHYEC 25. Bsaumoneiicteue menoyeit ¢ | mpasuna beprome.
KOM yrekucnsiM - razoM. 26, Kauecrsennas | [Iposooums OITBITBHI,
Aaucconu peakus Ha KaTUoOH aMMOHUSL. 27. | moaTBepXKAAIoNIe XUMHUYICCKHE
anuu IMonyuenre ruapoxcuna wmemu(I) u ero | cBOMCTBa OCHOBaHUH, c
pasioxxenne COOJNIIOICHNEM TPAaBWII  TEXHHUKU
6ezomacHoctn  Habniooams — ®
Onuchbl6amy PEAKIMH C yJacTHEM
KHCIIOT C IIOMOMIBIO PYCCKOI'O
(pomHOTO0) SI3BIKA U SI3BIKA XUMUH
11 Xummueck| OOmie XUMUYECKHE CBOWCTBAa cpemHuX | Xapaxkmepuzogams obuue| 8.I]ennocmu HAYYHO20
ue CONICH: B3aMMOICHUCTBHE C KHCIIOTaMH, | XUMHYECKUE NO3HAHUA
CBOWCT ICTI0YaMH, COJIIMHA " METaJIJIaMH. | CBOMCTBa CONEH C MO3ULMH TEOpHU
Ba B3aumozeiicTBue  KHCABIX — COJE€H €O | DIIEKTPOIMTHYECKON AUCCONUAIINN.
conei IETOYaMH. Cocmasnsame MOJIEKYJISIpHBIE,
BCBETE JlaGopaTopHble ONBITHI. 28. | monHBIE M COKpAIIEHHBIE HOHHBIE
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Teopuu BiaumopneiictBre kapOOHATOB C KACIIOTaMHU. | YpaBHEHHMs peakuuid ¢ ydactueM |8.LJennocmu Hayunoz2o
anextpo | 29. Ilomyuenne ruapokcuna xeineza(Ill). 30. | comeii. no3HAHUSA
nutuuec | B3zaumopelicTBue kene3a ¢ pacTBOpOM | Apeymenmupogamv
KO cynegara memu(1l) BO
JTACCOIIH 3MOKHOCTh ITPOTEKAHUS PEAKIUH C
aryu YYacTHEM COJIeH HaOCHOBE TIpaBUIIa
Bepronie.
IIposooump OIIBITHI,
MO TBEPIK TATOIIIHE XUMHYECKHUEC
CBOMCTBa cojel, ¢ COOJI0JeHHEM
MPaBHJI TEXHUKU OE30MaCHOCTH.
Habniwooams " onucvI8amy
peakMd ¢ y4acTHeM COJeH ¢
MIOMOIIBIO PYCCKOTO
(pomHOTO0) S3bIKA U SI3bIKA XUMHH

12 Ionsitue o| I'uaponus, kak 0OOMEHHOE B3aUMOJEHCTBUE | Ycemanaenusamo 3aBUCUMOCTD (8. [Jennocmu nayunozo
TUIPONIU3e| conel ¢ Bomoi. [mmponus comu cwibHOTO | [Ipoerozuposams THIT THAPOIM3A  [MO3HAHUS
coneit OCHOBaHHUS W CiaboW KHCIOTHL. [MOpONM3 | COMM HAOCHOBE aHAIH3a €ro

CoOlMM CNaboro OCHOBAaHUS W CHIBHOW | (hopMyIbl
kucnotsl. kana pH.

JemoncTpamuu. OnpenelieHre Xxapakrepa
Cpenibl B pacTBOpax COyeil.

13 ITpaktuue | CBo¥CTBa KHCIOT, OCHOBAaHUH, OKCHAOB U | Ymemsn obpararscs ¢8.LJennocmu nayunozo
cKast COJIell B CBETE TEOPHMHU DJIEKTPOIUTHUYECKOU | JIAOOPATOPHBIM nosnanus
padora 1. | guccornmanmu u OKHUCIIUTENBHO- | 000pyI0BaHHEM u
Penienne | BOCCTAHOBUTEIBHBIX PEAKIIMIA. HarpeBaTebHBIMK PUOOpPaMHU B
OKCIICpHU COOTBETCTBUU C IpaBUjiaMHn
MEHTaJIb TEXHUKH 0€30M1aCHOCTH.

HBI X Habnooamo CBOWCTBa
3amaq 1o JJIEKTPOJIUTOB M TPOUCXOASAIINX C
TEME HUMU SIBJICHUI.
«OneKTp Habmiooamw u onucvleamo
oNUTHYE pEaKiK C y4acTUEM JJIEKTPOJIUTOB
CK ast c MOMOIIIBIO €CTECTBEHHOT'O
JFCCOLIN (pycckoro winu poOIHOrO) sS3bIKA U
arys SI3bIKA XUMUH.
Dopmynuposamb  BBIBOABI IO
pe3ysibTatamMm MPOBEACHHOTO
JKCIIEPUMEHTA
14 OOo0menne W cucreMaru3alus 3HAHUA 10  TeMe
«XUMHYECKHE PEaKIMU B PACTBOPAX HIEKTPOIUTOB)
15 KonrponbHas pabora 1 o Teme «XMMUYECKHE PEAKIHU B
pacTBOPAax ANEKTPOIUTOBY
16 Oomas CrtpoeHue aroMoB HeMeTalunloB U HX | OOvAcHAmMb, YTO TAKOE HEMETAIUIBL. |8.[]ennocmu nayurno2o
Xapak monoxernne B [lepuommueckoit cucteme. Psan | Cpasuusamo AJUIOTPOIIHBIE |[nO3HAHUA
TepuC JNEKTPOOTPULIA-TEILHOCTH. BUJION3MEHEHHSI KACIIOPOJIA.
THKA Kpucrammnueckue peméTki HeMeTalwioB — | Packpwiéams MPUYHHBI AIJIOTPOIHH.
HeMe MPOCTHIX  BewIecTB. Aiiotponuss W e€ | Xapakmepuzosamb  XAMHYCCKHE
TaJI0 MIPUYHHBL. dusnveckue CBOMCTBA | 3JIEMEHTBI- HEMETAJJIbl U MPOCTHIC
B HemeTa/uioB. OOIKe XUMUYECKUE CBOWCTBA | BEIECTBAa-HEMETAIUIBI:  CTPOCHHE,
HEMETAJIOB: OKHCJIUTEIBHEIC U | ¢pu3ndecKkue " XUMHIYECKHE
BOCCTAaHOBUTEIHHBIC. CBOWCTBA HEMETAJUIOB.
JdemoncTrpanuu. Komnekuus Hemertamnos. | O0wsacHAmb 3aBHCUMOCTb
Monenu KPHUCTaJUTHICCKUAX PEmIETOK | OKUCIUTEIBHO-
HEMETaJJIOB: AaTOMHBIE W MOJCKYISIpHBIC. | BOCCTAHOBHUTEBHBIX CBOMCTB (WIH

03 OHATOp W HOPHUHOMIBL  €ro pa6OTLI.

npeocKazvLleams CBOIicTBa)
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l'opeHre HEMETAJTIOB — MPOCTHIX BEIIECTB:
cepsl, ocdopa, TPEeBECHOTO YTIISL.

3JIEMEHTOB- HEMETAJJIOB OT HX
nonoxxkeHuss B I[lepuomuueckoit
CHCTEME XUMUYECKUX AJIEMEHTOB /.
U. Menneneesa.

Yemanasnueams MPUIHHHO-
CIICICTBEHHBIE  CBSI3U  MEXIy
CTPOCHHEM aToMa, XHMHYECKOH

CBA3bIO, THIIOM KpPICTaJ'IJ'IH‘IeCKOﬁ

pEIISTKH  HEMETAIUIOB W HUX
COCAMHCHUH, UX (HU3UICCKUMHU
CBOMCTBaMHU.
Jloka3zvieamuo OTHOCUTEIBHOCTH
TTOHSITUI
«METaJU» ¥ KHEMETaJlD»

17 Oo6mas T"anorensl, cTpoeHUe UX aTOMOB U MOJIEKYN. | Xapakmepuzosamv crpoenue, 8. [ Jennocmu nayunozo
xapak duznueckie W XUMHYECKHe CBoiictBa | QusHueckue u nosnanus
Tepuc rajoreHoB. 3aKOHOMEPHOCTH HW3MEHEHHs | XMMHUYECKUE CBOMCTBA, MOIyYEHHE
THKa CBOMCTB TaJOr€HOB B 3aBUCHMOCTH OT HMX | M NPUMEHEHHE TajJlO€HOB B IUIAHE
areMe nojoxxenuss B Ilepuomudeckoil cucreMe. | OOMLIEro, 0coOeHHOT O u
HTOB HaxoxfeHre rajoreHOB B TMPHPOAC W WX | CAMHUYHOIO.

VIIA nonyueHue. 3HAUYCHHE W MpUMEHeHue | Ycmanaenusamo MPUYUHHO-

TpyIn raJIOreHOB. ClIeZICTBEHHbIE CBSI3H MEXAY

Bl — Jemoncrpamuu. OGpasipl TaJlOreéHOB — | CTPOGHHEM  aToMa, XHMHUYECKOH

rajor MPOCTBIX BEILIECTB. B3aumopeiicTBie | CBA3bI0, THIIOM KPHUCTAJUIMYECKON

€HOB rajoreHoB ¢ MeTajulaMd.  BbITeCHeHHe | PEIIETKH raJIOreHOB, ux
XJI0pa GpPOMOM WM HMOJA U3 PACTBOPOB WX | QU3MYECKMMH M XHUMHYECKUMH
cosen CBOMCTBaMU

18 CoenuneH | ['anoreHoBoIOpOIsl U COOTBETCTBYIOIIME | Xapaxkmepuzosams €oCTaB, 8. [Jennocmu HayuHo20o
us UM KUCJIOTHI: IJIaBUKOBasl, COJIsIHad, ¢)H3H‘IGCKHG " NO3HAHUSA
rajIoreHoB | 6pOMOBONOPOIHAS, HOJOBOZIOPOHAs. | XMMUYECKHE CBOMCTBA, IOIYyYEHHE

lamorenuapl. KadecTBeHHBIE peakuuud Ha | U IPUMEHEHUE COCIMHEHUH

raJloreHu-uoHsl. [IpuMeHenne coequHeHnii | TaJOr€HOB ¢ HCIOIb30BaHHEM

TaJIOTEHOB M UX OMOIOrHYecKas poib. pycckoro  (pomHOro)  s3plka H
S3BIKA XMMHH.
Has3zvieamo COCTMHEHHS
TaJIOTEHOB  TIO

Jemoncrpamusa. Komrekimss mnpuponsbix | dopmyne u cocmasnsme 8. Llennocmu HayuHo20

COEIMHEHMI XJI0pa. (I)OpMyHbI no mux nO3HAHUA

JlaGoparopHble onbIThI. 31. Ha3BaHUIO

PacniozHaBaHue rajJoreHu1-HOHOB Yemanasnusams MIPUIHHHO-
CIIeZICTBEHHbIE CBSI3H MEXTY
XUMHYECKOi CBSI3BIO, TUTIOM
KPUCTAJIIMYECKON pelIeTKH
COEIMHEHUN TaJIOreHOB, 1504
(GU3MIeCKUMH H = XUMHYECKUMHU
CBOICTBaMH.
IIpogooumy, Habnooamo u
onucwvlgams XUMIYECKAN
Buinonuame pacuerst o
XUMHYECKAM hopmymam u
YpaBHEHUSAM peakuui,
TIPOTEKAFOIITIX c y4acTuem
COEIMHEHUHN
TaJIOTCHOB

19 [paxtrde | ConsHas KUACIOTa — CHJIBHBIA AJEKTPONUT. | Ymemo obparmaTbscst 08.L{ennocmu HayuHo20
cKast Tunmansie peaximm KHCIIOT: | TaOOpaTOpPHBIM nosuanus
pabora 2. | B3aMMOJECTBUE C METAlUIaMH, OCHOBHBIMH | 00OpYIOBaHHEM u
«M3yuenu | u amOTEepHBIME OKCHIaMH, OCHOBAaHMSAMHM W | HarpeBaTeNbHbBIMU IIpuOOpaMH B
e aM(pOTepHBIMA  THUAPOKCHAAMHU, CONSMH. | COOTBCTCTBHH c TIpaBHIAMHU
CBOWCT KauecTBeHHast peakiys Ha XJIOPUI-MOH. TEXHHKHU 0€30MacHOCTH.

B Habnrwooams CBOiicTBa
COJISTH JJIEKTPOIIUTOB M TIPOUCXOIAIINX C
ot HUMU SIBJICHUM.

KHUCIIO Habnrwooams u OnuUCwHIBAMb
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TBD»

pPEeaKIUK C y4acCTHEM JJIEKTPOJIUTOB
c MIOMOIIBIO €CTECTBEHHOI O
(pycckoro wiu pOJHOrO) sS3bIKa U
SI3bIKA XUMUHU.

Dopmynuposamb  BBIBOABI IO
pe3ynbTatam MIPOBEJICHHOT O
9KCIIEPUMEHTA

20

O6mias
XapakTe
pucTHKa
2JIEMEHT
oB VI A
XaIbKOr
€HOB.
Cepa

OO0mras xapaKTepUCTHKa dJIeMeHTOB VI A —
rpynmsl. Cepa B IpUpoJie U €€ MOIydeHHe.
ANIOTPONHBIE MOAN(DHKALIUK CEPBI U HX
cBoiicTBa. XMMHUYECKHE CBOMCTBA CEPBI U €&
NIPUMEHEHHE.

JdeMoncTpanuu. B3aumonencTBue ceprl ¢
MeTaJIaMU. ['opeHue ceprl B KHCI0posie

Jlasamb  0OIIYI0  XapaKTEPUCTHUKY
aToMawm,

MPOCTHIM BEIllECTBaM u
COCIMHEHUsIM  XallbKOTEHOB B
3aBHCHMOCTH OT WX IIOJIOKEHHS B
Ilepuonudeckoii cucreme.
Xapaxmepuzoseams CTpOEHHUE,
AJIOTPOMNHS, (usnueckne u
XMMHYECKHE CBOWCTBA, TONy4YECHHUE
Y IPUMEHEHHE CEpBI.
Yemanasnusams MPUYUHHO-
CIICICTBEHHBIE  CBSI3U  MEXIY
CTPOGHHEM aToMa, XHMHYECKOH
CBSI3bIO, THUIIOM KpPUCTAJUTMYECKOU
pemeTKu cepbl, € PU3MUSCKUMU U
XMMHUUYECKUMH CBOWCTBAMHU.
Buinonname pacy€Tsl o
XUMHYECKUM hopmynam u
YPaBHEHUSAM peakuui,
MPOTEKAMOIIHUX C YYaCTHEM CepBl.
IIposooump, Hab00amo u
onucwvigams XMMHUYECKUH
SKCIEPUMEHT 0 TOPEHHIO Cephbl Ha
BO3AyXe M B  KHCIOpOAE C
coOIIr0IeHNEM

MpaBUJI TEXHUKK 0€30MaCHOCTH

8. LJennocmu nayunozo
no3HAHUSA

21

CepoBojio
pon u
cynbhuabl

Ceposogopon: CTpOCHHE MOJICKYJIBL,
¢bu3nyecKre 1 XUMUYECKUE, MOMYICHHE U
snayeHne.  CepoBoopomHast — KHCIOTa.
Cynbduapl u ux 3Hayenue. JliromuHO(DOPBHI.
Jemoncrpanus. Komekips cynbpumHbix
pyn. KauectBennast peakims Ha cyabbua-
HOH

Xapaxmepuzosams COCTaB,
¢dusnueckue u

XUMHYECKHE CBOICTBA, MOTY4YECHHE
U TIPIMEHEHNE COSTUHEHUN Cephl B
CTENEeHU OKHCIJIEHUS -2 C
HCIIOJb30BaHHEM PYCCKOTo
(pomHOro0) S3BIKA U S3bIKA XMUMHUH.
Ha3zvieamy coeguHeHUs cepbl B
CTEIEHN  OKHUCIEHMS —2 110
dbopmyne u cocmagnsims HOPMYIIbI
10 UX Ha3BaHHIO.

Cocmasnams  MONIEKYISPHBIE H
WOHHBIE  ypaBHEHHS  pEaKIui,
XapaKTepU3YIOIIIe XHUMHAYECKHE
CBOMCTBA COEAMHEHUH CEpbl B
CTENEHN OKUCIIEHUS —2.
Onucvieams TIPOLIECCH OKHACICHUS-
BOCCTaHOBJICHHMS, onpeoensamo
OKHCIIUTEND U

BOCCTAHOBHUTENNbL U  COCMABIAMb
SJEKTPOHHBINOATAHC B PEaKIMIX
C YydJacTHEM Cepbl B

CTENEHN OKMCIIEHNS —2.
Yemanasnusamo TIPUIHHHO-
CIIEICTBEHHBIE CBSI3U MEXITy
XUMMYECKOU CBSI3BIO, THIIOM
KPHUCTAJLTHIECKOM pemETKI
COCAMHEHUN CepHl, ux
(DM3MIECKIMH ¥ XUMHYCCKIMU
CBOHMCTBAMH

8. L{ennocmu nayunozo
no3HaHUsA
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22 Kucnopon | Oxcun  cepei(lV), ceprucras kucnota, | 3anuceieams  (HOpMYIbl  OKCHIOB(S.[[ennocmu nayurnoz2o
HBIE cyne¢putel. KadecTBeHHass peakuusi Ha | CEpEI, NO3HAHUSA
COC/IMHEH | CyNb(UT-HOH. Ha3b16aMb uX, onucwiBamo
UL CEpBI Oxcun cepsi( V), cepHast KucIOTa, CBOMCTBA Ha OCHOBE 3HaHHH O

cynegatsl. Kpucrammoruaparsl. KUCJIOTHBIX OKCHJIax.
KauecTBennas peakuus Ha cynbdaT-noH. Xapaxmepuzosams COCTaB,
Jemonctpamun. OGeciiBeurBanue ¢u3udeckue " XHUMUYECKHE
OKpaIlIeHHBIX TKaHEH 1 [IBETOB CEPHUCTHIM CBOIMCTBAa CEpPHOW KHCIOTHI Kak
ra3oMm. JJIEKTPOJINTA C HCIOJIb30BAaHHEM
BzanmopneiicTBrue KOHIIEHTPUPOBAHHOM PYCCKOTO0 (POTHOTO) sI3bIKa M SI3bIKA
CEpPHOM KUCIOTHI ¢ Meabto. OOyrinuBanue XUMUH.
OpraHWYeCKHX BEUIECTB Cocmasnsams ~ MONIEKYISAPHBIE U
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM. HUOHHBIE  ypaBHEHUS  peakuuil,
JlaGopaTopHbI€e ONBITHI. XapaKTepU3YIOIMUX  XHUMHYECKHE
32. KauecTBeHHbIE peaKkLuy Ha cybhat- CBOICTBA CEPHOM KHCIIOTHI.
WOHBI. Pacnosnasams cynbdar-HOHBL
Xapaxmepusosamp
Cocmasnamep ypaBHEHUS
OKHCIIUTENBHO-
BOCCTaHOBUTENBHBIX peakiuii
METOJIOM 3JIEKTPOHHOI0 OanaHca.
Buvinoansams  pacuérel 10
XUMHNYCCKUM
¢dopMynaMm M ypaBHEHHSM
IKCIIEPUMEHT

23 ITpaktuue | CepHast KUCIOTa — CWIBHBIH DJEKTPONHT. | Ymemsn obpararscs ¢8.LJennocmu nayunozo
cKast CBoiicTBa pa30aBJICHHON CEpHOW KHUCIIOTHI, | JaOOpaTOPHBIM nosmanus
padora 3. | KaK TUNMYHON KHMCJIOTHL: B3aMMOZEHCTBUE C | 00OpyIOBaHUEM u
«V3ydeHu | MeTangaMu, OCHOBHBLIMU W aM(OTEpHLIMU | HarpeBaTeNbHBIMU IpudopaMu B
e OKCHJaMH, OCHOBAaHMSAMH M aM(OTEPHBIMH | COOTBCTCTBHH c NpaBUiIaMH
CBOMCTB | ruApOKCHIamu, comsiMH. KadecTBeHHas | TEXHHUKH 0€30IaCHOCTH.

CepHOH peaxuus Ha cyabhar-noH. Habmiooamw cBolicTBa
KHCIIOTBI 3JIEKTPOIUTOB U TPOUCXOAALINX C
» HUMU SIBJICHUM.
Habnooamo u onucwieams
peaKLK ¢ yJacTHEM 3JIEKTPOIUTOB
c MIOMOILIBIO €CTECTBEHHOT'0
(pycckoro mwim poOIHOrO) sS3BIKA U
A3bIKa XUMUH.
@Dopmynuposamb  BBIBOABI IO
pe3yspTatamMm MPOBEAECHHOTO
JKCIEpUMEHTa
24 Oomas OO0mas xapakrepuctuka dyeMeHToB VA | [asams oOLIyI0 — XapaKTEpPUCTHKY(S.I[ennocmu Hayuno2o
XapakTep | Ipymmbl. A30T, CTpOGHHE aroMa U | aroMam, nosnanus
HCTHKA MOJEKYIbl. DHU3NYECKHE U XHUMHYECKHE | MPOCTHIM BEIeCTBaM u
XMMHUYEC | CBOMCTBA M MpPUMEHEHHE a30Ta. A30T B | COCJMHEHHMSAM  ITHHKTOI€HOB B
KHX TIPUPOJE U €TO OHOJIOTHYECKas POTIb. 3aBHCHMOCTH OT HX IIOJIO)KEHHS B
anement | Jdemonctpauus. {uarpamma «CocraB Ilepronuueckoii cucreme.
oB VA BO31yXa». BuneopparMeHTsI U claiapl Xapaxmepuzoeamv CTpOEHHE,
rpynmsl. | «IItnaen 6azapen» ¢usnueckne u XUMHUYECKHE
Aot CBOICTBA, MOTydeHNe u
NPUMEHEHNE azora c
MCIIOIb30BaHNEM pyccKoro

(pomHOT0) SA3BIKA U SI3BIKA XUMUH.
Hasvigams coenuHeHusl a3ota 10|

hopmyne u

cocmaeramy  GOPMYIBl MO  HX
Ha3BaHHMIO.

Yemanasnueams — npuanHHO-

CJICACTBCHHBICCBA3U MCKIAY
CTPOCHUEM aTOMa U MOJICKYIIbI,
BUIOM XHMIYSCKON CBA3U,
MPOTCKAMINX C YIaCTUCM a30Ta
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25 AMMHak. | AMMHAK, CTpPOEHHUE MOJIEKYJIBI u | Xapaxmepuzosamo cocras,8. [Jennocmu HayuHo20
Comu ¢usmueckre cBoiicTBa. AMMHauyHas BOJa, | CTPOCHUE no3Hanus
AMMOHUSI | HalIaTBIPHBIA CIUPT, THAPAT aMMHaKa. | MOJCKYIIbI, busmueckue u

JIoOHOpHO-aKIENTOPHBIN MEXaHU3M | XMMUYECKHUE CBOWCTBA, MOJIydEHHE
o0pa3oBaHMs KaTHOHA aMMOHHS. | H OpUMEHEHHWE  aMMuaka ¢
BoccranoBuTenbHBIE CBOMCTBA aMMHaKa. HCIIOJIb30BaHHEM PYCCKOro
Comu amMMoOHMA M MX [puMeHeHHe. | (DOJHOrO) sA3bIKA M S3bIKA XMMMH.
KauectBeHHast  peaknusa  Ha KatuoH | Hazvieams coaM  aMMOHHS IO
AMMOHHUSL. ¢dopmynam u
Jemoncrpanuu. [Tonydenne, cobupanue u | cocmagnams HOpMyIsI 10 HX
pacrno3HaBaHie aMMHaka. Pasznoxenue Ha3BaHUAM. 3anucvieams
Ouxpomara aMMOHUSI. MOJIEKYJSIpHBIE U
JlaGopaTopHbIe ONBITHI. Cocmasnamep YpaBHEHHUS
33. KauecTBeHHas peakiusi Ha KaTHOH OKHCIIUTEIBbHO-
aMMOHUS BOCCTAaHOBUTENBHBIX  pEaKUuil C
y4yacTHEM aMMMaka C [OMOIIbIO
3JIEKTPOHHOT O OarnaHca.
Yemanasnusams MPUYUHHO-
CIIEZICTBEHHBIE  CBSA3M  MEXAY
BUJIaMH  XHMHYECKHUX  CBsI3EH,
TUMAaMH KPUCTAIUTMYECKHX PEIIETOK
aMMMaka M Cojiel aMMOHUSI M HUX
(bI/I3I/I‘IeCKI/IMI/I u XUMHUYECKUMU
CBOMCTBaMHU.
IIposooums, Hab00amo u
onucvlgams XUMHYECKUN
Buinoaname pacy€Tsl o
XUMHYECKUM ¢hopmynam u
YPaBHEHUSIM PEAKLUIA,
MIPOTEKAIONINX C YYaCTHEM aMMHaKa

26 [Ipaxtuge | Ilomydenue, cobupaHue U pacrio3HaBaHKE IHonyuame, cobupamsv W 8. Llennocmu HayuHozo
cKas ammuaka. V3ydeHne pacTBOpUMOCTH pacnosHasamy no3Hanus
pabota 4. | aMmMuaka B BOJE M XapaKTEPHCTHKA aMMHaK
«ITomy4en | OCHOBHBIX CBOMCTB THIpaTa aMMHaKa. Obpawamucs c
ue KauectBenHas peakuus Ha KaTHOH aMMOHUS 112a00paTOPHBI
aMMHaKa 1 M 0o0opynoBaHHEM u
H3y4YeHUe HarpeBaTeNbHbIME NPUOOpPaMU B
ero COOTBETCTBUH c MpaBUIaMHI
CBOMCTB» TEeXHUKH 0€30MacHOCTH.

Habmiooamw u onucsl8amo
XUMHYECKHH  JKCHEPUMEHT ¢
MOMOIIBI0  PYCCKOro  (POXHOrO)
SI3BIKA U SI3BIKA XUMUH.
Dopmynuposams ~ BBIBOIBL IO
pe3yapTataMm MIPOBEICHHOT O
SKCIIEpUMEHTA.

Compyonuuamo B mporecce
yueOHOrO B3aWMOJCWUCTBUS TIpHU
paboTe B Tpymmax

27-28 Kucnopon | Okcumer a3ota: HecoleoOpa3yromue u Xapaxmepuzosams COCTaB,|7. DKon02uyeckoe
coaepka KHUCJIIOTHBIC. (1)I/ISI/I‘ICCKI/IC u gocnumaHue
e A3OTHCTas KUCIOTa U HUTPHTHL. XMMHYECKHE CBOWCTBA, MONydECHHUE
coeu ABOTHas KUCITIOTA, €€ TToTydeHHe 1 W IPUMEHCHHE OKCHIOB a30Ta C |8 []ennocmu HayuHo2o
HEHUSA cBoiicrBa. Hutpartsl. HCII0Ib30BaHUEM PYCCKOIO |nosnanus
aszora JemoucTpanuu. Bsaumoneiictue (pomHOT0) S3BIKAW SI3BIKA XFMHH.

KOHLEHTPUPOBAHHOMN a30THOM KHCIIOTHI €
menpto. ['opeHue uépHoro nopoxa.
PaznoxeHne HUTpaTa Kaius ¥ TOPEeHNe
JIPEBECHOI'O YyroOJIbKA B HEM.

JlaGopaTopHble onbIThl. 34. Xumuueckne
CBONCTBa a30THOU KHUCIOTHI, KakK
JJIEKTPOINTA

Cocmasname  MONEKYIApHbIE U
WOHHBIE  YPaBHEHWS  pEaKIHH,
XapaKTEepU3yIOIUe  XUMHYECKHE
CBOICTBa OKCHJIOB a30Ta.

Yemanasnusame MPUYUHHO-
CIIEZICTBEHHBIE CBSI3H MEXKIY BUAOM
XHUMHYECKOH CBSI3H, THITOM
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KPHUCTAJLTHICCKOM pemETKI
OKCHJIOB a30Ta W WX (hPU3UICCKUMU
Y XUMUYECKUMHU CBOMCTBAMHU.
Xapaxmepuzosams COCTaB,
(husmaeckue " XUMHIYECKHEC
CBOMCTBA a30THOM KHCIOTBI Kak
JNEKTPOJINTA,  TPUMEHCHHE  C
HCIIOJIE30BaHIEM PYCCKOTO
(pomHOro) S3BIKA U SI3BIKA XUMUH.
3anucvieamv  MONCKYISIpHBIE U
WOHHBIC  ypaBHCHUS  PEaKIui,
XapaKTEepU3YIONMNEe  XUMUYECKUE
CBOWCTBA a30THOM KHCIIOTBI Kak
3JICKTPOJIHTA.
Iposooumy,
onucwviéams
XUMUYECKHUI

Habooams U

KCIICPUMEHT,
XapaKTePU3YIOIIHI CBOIICTBa
KHCJIOTBI KaK JJICKTPOJIUTA, C
COOJTFOJICHUEMITPABHII TEXHUKU
0e30MacHOCTH.
Xapaxmepuzo6amsb a30THYIO
KUCIIOTY KaKOKHCITUTEb.
Cocmasname
OKHCITUTEIBHO-
BOCCTAHOBUTEIIBHBIX
IIposooump, Hab00amo u
onucvigams XUMHUYECKUI
9KC
XapaKTepU3yHOLIUi
Kak

YpaBHEHUS

TICPUMEHT,
CBOMCTBA a30THOM KHCIIOTBI
OKHCJIUTENS, ¢ COOII0IEHNEM

MPaBHJI TSXHUKH 0C30MACHOCTH

8. Llennocmu nayunozo
no3HAHUSA

29 Doctop u | Dochop, ctpoerne atoma U amiorponus. | Xapaxmepuzoeams CTPOCHHUE,|7. IKon02uyecKoe
€ro ®Dochunpr. Dochun. Oxeua pocdopa(V) u | amIoTponuro, gocnumanue
coenuHeH | oprodochopHas KHCIIOTA. docdarsl. | pusmIecKue u XUMHYECKHE
us dochopubie ynodpenus. THCEKTHIIUIBL. CBOMCTBa, IIOJTyICHUE u |8 I]ennocmu HayyHo20

JemoncTpanuu. O6pasibl IPHPOTHBIX IIPUMEHEHHE docdopa C |lnosnanus
coequHeHui Gpocopa. I'openne pocpopa HCIOJIb30BaHUEM pycckoro
Ha BO3Jyxe U B kucnopone. [lonydenue (pomHOro) sI3bIKau SI3bIKA XUMMHU.
Oenoro ¢pochopa 1 ucnbITaHke ero cBocTB | CaMoCTOATENBHO onucwHi8amo
JlaGopaTopubie onbIThl. 35.KauectBennnie | cBoifcTBa okcun docdopa(V) kax
peaxuun Ha ocdar-moH KHCJIOTHOTO OKCHAAa MW CBOWCTBa
opTothochOpHOIA KHCIOTHI.
Hnnrocmpuposams 3TH
IIpogooumy, Habnooamo u
onuUcvIBaAMb XUMHYECKHI
SKCIHEPUMEHT C  COONIIOJCHHEM
NIPaBHJI TEXHUKU OE30MacHOCTH.
Pacnosnasams dochar-morbl

30 Oo6mas O6mas xapakrepuctrka smemMenTos 1V A- Hasamb 00LIYI0  XapaKTePUCTHKY|S.I[ennocmu nayuro2o
XapakKT TPYIIIBI: 0COOEHHOCTH CTPOCHHUS aTOMOB, aToMawm, nosnanus
epHUCTH MPOCTHIX BEIIECTB U COSTMHEHUI B IPOCTBIM BEIeCTBAM 15§

Ka 3aBUCUMOCTH OT IOJIOXKEHHS DJIEMEHTOB B COeIMHEHMsIM 3neMeHToB IV A-
3JIEMEH Ilepnoauueckoii cucreme. Yraepos. TPYNIIBI B 3aBUCUMOCTH OT HX
ToB IV AJIOTpOTHEIE MOTHA(DUKAIINN: aiMa3, nonoxeHuss B Ilepuonndeckoit
A- rpa¢ut. AMOp(dHBII YIIIepos 1 ero copra: CUCTEME.
rpymmn ca)ka, aKTUBHPOBAHHBIN yroib. Ancopbuus. | Xapaxkmepuszosamo CTpOEHHE,
BI. XUMHYECKHE CBOIMCTBA yriaepoaa. aJIOTPONHIO,  (QU3WYECKHe U
VYraep Koxkcoxumndeckoe mpon3BOACTBO H €T0 XMMHUYECKHE CBOMCTBA, IOTYYEHHUE
on npoxyknusi. KapOumsl. u MPUMEHEHUE amop¢Horo
Hdemonctpamun. Kommekmmst  «O0pasmpl | yriiepoga M €M0  COPTOB €
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TIPUPOTHBIX COeTMHEHHH yraepona».
Ioptper H. M. 3enunckoro. Ilornomenue
AKTHBHUPOBAHHBIM  YIJIEM  pacTBOPEHHBIX
BEILIECTB WM ra3oB. Y CTPOMCTBO
MIPOTUBOTa3a

HCIIOJIE30BaHIEM pycckoro
(pomHOT0) SA3BIKA U SI3BIKA XUMUH.
Cpasnusams CTpOEGHHE U CBOMCTBA
anMasa u rpadura.

Onucvieams

OKHC
JTUTEITBHO- BOCCTaHOBHUTEIIHHEIC
CBOICTBa yriepoja.
Ilposooumy, HabI00amo u
onucwHi8amy XUMHYECKHI
9KCICPUMEHT C  COOJIIOJICHHEM

IMpaBuJI TCXHUKU 0e30MacHOCTH
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Kucnopon
cozepxa
ue
coenu
HEHUs
yriep

ona

Oxcun yrnepona(ll): cTpoeHre MOJICKYIHI,
noayyeHue U ero coiictBa.  Oxcup
yrepona(IV): CTpOCHHE MOJICKYTHI,
TOJIyYEHHE M €ero CBOWCTBA. YTONbHas
kucinora. Conu  yroabHOW  KHUCIOTHI:
KapOOHATBI U THPOKapOOHATEHI.
TexHuueckas U MUIIeBas coaa.
JlaGopaTopHble ONBITHI.

36. INomyyeHue u CBOWCTBA yroJibHOM
KUCJIOTHI.

37. KavecTBeHHas peaknus Ha KapOOHAT-
HOH

Xapaxmepuzosams COCTaB,
¢usnueckue u

XUMHYECKHE CBOICTBA, MOJTYYCHUE
M TIPUMEHEHHE OKCHJIOB YIiiepoja C
UCIIOIb30BaHNEM pycckoro
(pomHOro) sA3BIKAW SI3bIKA XMMHUH.
Yemanasnusamo MPUYHUHHO-
CIICZICTBEHHBIC  CBSI3M  MEXIY
BUJAMH  XHMHUYECKHX  CBsI3€H,
THUIIAMH KPUCTATHUECKUX PEIIETOK
OKCHJIOB yrieposa, ux
(OU3HUECKUMH W XUMHYECKUMH
CBOMCTBaMH, a TaKXke
MPUMEHEHUEM.

Cobmodamv  TIpaBUJIa  TEXHHUKH
0€30IaCHOCTH TIPH HCIOTb30BAHUH
MEYHOT 0 OTOILICHHS.

Oxa3zvieams TIEPBYIO MOMOIIB IPU
OTpPaBJICHUH YTapHBIM I'a30M.
Xapaxmepuzosame
¢dusnueckue u
XMUMHYECKHE CBOMCTBA, MOJIY4CHHUE
W IPUMEHEHHUE YrOJIBHOW KHCIOTHI
u eé coneu

COCTaB,

8. Llennocmu nayunozo
no3HAHUS

(xapOoHaToB u
THIPOKapOOHATOB) ¢
HCIIOJIb30BaHIEM PYCCKOro
(pomHOr0) S3BIKAU SI3BIKA XMMHUU.
Hnnrocmpuposams ~ 3aBUCHMOCTH
CBOICTB COJIEH YTOJIBHOM KHUCIIOTBI
OT UX COCTaBa.
IIposooumy, Habaooamo u
onucwvligams XUMHIYECKHN
SKCIHEPUMEHT C  COONIIOJIeHHEM
MPaBHJI TEXHUKU O€30MacHOCTH.
Pacnosnasams xkapOoHAT-HOH.
Buinoaname pacu€Thl 1o
XUMHYECKAM hopmymam u
YpaBHEHUSAM peakuui,
TIPOTEKAFOIITIX c yJacTueM
COEJIMHEHUI yriiepoja

8. L{ennocmu nayunozo
no3Hanus
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IIpaktuue
cKast
pabora 5.
«ITomyue
HUE
YTIEKUC
JIOro
rasau
HU3y4eHH
€ ero
CBOWCTBY

[omyuenne, cobnpaHue 1 paclo3HaBaHUE
yraekucioro raza. Uzyuenue
PacTBOPUMOCTH YITIEKHCIIOTO T'a3a B BOAE U
XapaKTEPUCTHKA KUCIOTHBIX CBOHCTB
YroibHOU KUCoThl. KauecTBeHHas peakiust
Ha KapOoHaT- ¥ THUIPOKapOOHAT-MOHbI

Honyuamey, cobupamb "
PAcno3Haéams  YIIIEKUCTBI  Ta3
Obpawamscs ¢ 1abOpaTOPHBEIM
Habmooams u onucwieams
XUMHYECKHH  JKCHOEPHUMEHT ¢
MOMOIIBI0  PYCCKOro  (POIHOrO)
SI3BIKA U SI3bIKA XMMUH.
Dopmynuposams  BBIBOABI IO
pe3ynbraTam MPOBEACHHOTO
IKCIEPUMEHTA.

7.DKkono2uyeckoe
socnumanue

8. L{ennocmu nayunozo
no3HaHUA

Compyonuuame B mpouecce
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y4eOHOro  B3aMMOJCUCTBHS TPH
pabore B rpymmax

33-34 VYraeBono | Heopranudeckue u OpraHUueCcKHe Xapaxmepuzosams ~ ocoOeHHOCTH |8.[]ennocmu nayuno2o
PpoabI BEIIIECTBA. aneBoz[opoz[LI. XHAMHAYECKOE cocTaBa M CBOWCTB OpPraHUYCCKUX |[NO3HAHUS

CTPOEHHE OPraHMYECKHUX BEIIECTB, KaK COETMHEHUH.

TIOPSJIOK COETMHEHHSI aTOMOB B MOJIEKYJIE Pasnuuameo TpeieNbHbIe u
T10 BJICHTHOCTH. HeTIpe/IebHBIE YTIEBOIOPOAbI.

Meran, 3TaH, KaK MMpeAenbHbIe Hasvisamo u 3anuculeams
YTIIEBOJOPOIBI. DTHIIEH M alleTHIIEH, KaKk dopmynsl  (MONEKyNsIpHBIE — H
Herpe/esbHbIe (HeHACHIIIIEHHBIE) CTPYKTYpPHBIE) BaKHEUTIINX
yriieBof0poisl. ['opeHune yrieBoaopo/oB. MpeAcTaBUTeNeH yTriIeBOAOPOIOB.
KavecTBeHHbIE peakiMy Ha HEeTpeenbHbIe Ilpeonazamo OKCTIEPUMEHT
COETMHEHUSL. Habmiooamw 3a XOIIOM
Jemonctpamuu. Mozienu MoJIeKya MeTaHa, | XMMUYECKOro OKCTIEPUMEHTA,
9TaHa, TWJICHA U alleTUIICHa. OIKCHIBATh €r0 W JeJaTh BBIBOJIBI
B3zaumojieiictBre STriIeH ¢ OpPOMHO# BOIOH | Ha OCHOBE HaOJIIOEHUH.

Y pacTBOPOM IEpMaHIraHaTa KaJusl. Duxcuposams pe3yabTaThl

IKCIIEPUMEHTA c MOMOIIIBIO
pycckoro (pomHoro) s3bIKa, a
TaKke C TIOMOIIBI XUMHYECKUX
(dhopMyn u ypaBHEHHH.

35-36 Kucnopon | DTunoBblii ciupr, €ro noyydeHue, Xapaxmepuzoeamo CupThl, |8.[{ennocmu nayunozo
coJiepKa- | mpUMEeHeHUe 1 (U3HOJIOTHYECKOe ISHCTBHE. | KHCIOPOJICO/EpIKAIIHIEe no3Hanus
mue TpexaToMHbIi CIIUPT TIIULEPUH. opr
oprannd | KavecTBeHHas peakiysi HA MHOTOaTOMHBIE AHMYECKHECOETNHEHHUSL.
€CKHe CIUPTHL. YKCYCHasi — MPpeACTaBUTENb Kiacca | Kiraccuguyuposams ciupThl 110
COelMHE | KapOOHOBBIX KUCIIOT. aToMHOCTH. Hasvieams
HUA JdemoncTpanuu. OOmme XuMHYECKIe MpeAcTaBUTeNeH

CBOMCTBA KUCJIOT HA IIPUMEPE YKCYCHOU OJIIHO-
kucnotel. KauecTBenHas peakus Ha UTPEXATOMHBIX
MHOTOaTOMHBIE CITUPTHI CIHMPTOB U 3aINCHIBATh U3

(hopmyIbl.

Xapaxmepuzosams KHCIIOTEHI,
Hazvisamo IpecTaBUTENEH
NpeAeNbHBIX W HENpeOelbHBIX
KapOOHOBBIX KHCIIOT U 3alUCHIBATh
13 HopMYIIbL

37 Kpemun | Kpemuuii, cTpoeHue ero atoma u cBoiictBa. | Xapaxkmepuzosamo ctpoenue |8.L{ennocmu nayunozo
i uero Kpemnnii B npupone. CUITHIMIB U CHIAH. ATOMOB U KPHUCTAIUIOB, (DU3MUECKUE [HOZHAHUS
coeque | Oxcun kpemuusA(IV). Kpemanesas kucnora | u XUMHYECKHE CBOWCTBA,

HUS 1 e€ COMM. MOTYYEeHUE U IPUMEHEHNE KPEMHUS
JdemoncTpanuu. Kommekimst «O06pa3mst C  WCHONB30BaHHEM  PYCCKOTO
TIPUPOIHBIX COSANHEHUIA KPEMHUSD. (pomHOTrO) SI3BIKAY S3BIKA XUMHH.

Komnexmus crekia, KepaMuKH, IIeMEHTa U Yemanasnusamo PUYUHHO-
CIICZICTBEHHBIE  CBSI3H MEXTY

CTPOCHHEM aTOMa, BHUIOM

U3JEIIUI U3 HUX.

JlaGoparopHble onbIThl. 38. [Iponyckanue
VIJIEKHCIIOrO ra3a 4epe3 pacTBOp CHIIMKATa
HaTpUs

XUMUYECKOH CBSA3H, THIIOM
KPUCTAJUIMYECKON

PEWETKN KpEMHUS, €ro
(pU3MUECKUMU NXUMHYECKUMH
CBOMCTBaMH.
Bvinoanames  pacu€rel 1O
XUMHYECKAM
hopmymam

U yPaBHEHUSIM PeaKLuil,
MPOTEKAOIIHX Cy4acTHEM
KPEMHHS U €r0 COETUHEHU.

Xapaxmepmoeamz; COCTasB,
(1)I/I3I/I‘I€CKI/IG n XUMHUUYCCKUEC
CBOI\/‘ICTBa, MOJYICHHUC n

8. L{ennocmu nayunozo
no3HaHUA
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MPUMEHEHUE COCAMHCHUA KPEMHIS
C  HCHOJL30BaHHEM PYCCKOTO
(pomHOT0) SA3BIKAU SI3BIKA XFMUH.

Cpasnusams TUOKCUBI YTIepona 1
KpeMHusi. Onucviéams BaKHEHIINE

TUMBI  TPUPOJHBIX  COEAMHEHUM
KPEMHHSI KaK OCHOBHOT'O 3JIEeMEHTa
JUTOCQEPHL.

Pacnosnasams cuikaT-noH

38 Cunukats | [Ipou3BoACTBO CTEKNIA U LIEMEHTA. Xapaxmepu3zosams CUITUKaTHYIO 7. DKkono2uueckoe
as [Ipoaykius cunuKkaTHON NPOMBIIUIEHHOCTH: | MPOMBIIIUIEHHOCTD U €€ socnumanue
MIPOMBIIILT | ONTHYECKOE BOJIOKHO, KepaMuka, dapgop, OCHOBHYIOIIPOAYKIIHIO.
€HHOCTb | asHc. OnTHYecKOe BOIOKHO. Yemanasnuseameo 8. L{ennocmu nayunozo

HemoncTpanuu. Konnexnusa nponykuuu AQHAJIOTUM MEXIY nozuanus
CHJIMKaTHOM NPOMBIIIEHHOCTH. Pa3IMYHBIMU OTPACTSIMU

BuneodparmenTs! u cinaiipl CHJIMKATHOM

«IIpou3BOCTBO CTEKIIA U LIEMEHTa MPOMBIIIJICHHOCTH

39 [Tonyuenu | Hemeramnnsl B mpupose. Onucvigamsb HaXOXKJICHHE 8. LJennocmu nayunozo
e @pakiOHHAasl IeperoHKa KUAKOro BO3yXa, | HEMETAJIOB B nO3HAHUSA
HEMETAJIIO| KaK croco0 MOoMyueHHst KUCIopo/ia, a30Ta, npupone.

B aprona. [Tomyuenne docdopa, kpemHus, Xapaxmepuzosams
XJiopa, noja. DIEKTPOIN3 PACTBOPOB. ¢pa
HdemoncTrpanuu. Komnekius «I[Ipupomsie | KIMOHHYIONICPETOHKY
COCIMHEHUS HEMETaJUIOBY». | JKHJKOIO BO3JyXa KaK
BuneopparmenTs! 1 ciainsl « DpakiMoHHas | COBOKYIHOCTh (PU3MUECKHX
IeperoHka KUJIKOTr O BO3ayXa». | IPOLECCOB.
Buneogpparments! u cnaiiapl «llonydenue Apeymenmuposams OTHECEHHE
BOJIOpPOZa,  KHUCIOpPOAa M  TaJOreHOB | aKTUBHBIXHEMETAIJIOB K
ANEKTPOIUTHYECKUM CITOCOOOMY OKHCITUTEIBHO-

BOCCTaHOBUTENIBHBIM IIPOLIECCAM

40 ITonyuenn | IlonydyeHne cepHOM  KHUCIOTBL:  ChIpBE, | Xapaxmepuzoeamb XUMMU3M, ChIPbE, |7.Dxon02uyeckoe
€ XMMHU3M, TEXHOJIIOTMYECKasi CXeMa, METOA | amlmapaTypy, HaydHble IPUHLUIBL  [gochumanue
BaXKHEH KUIIALIETO CJI0s, TMPHUHIUIBI TEMI000MEHa, | U MPOIYKLUIO POU3BOACTBA
LIMX MPOTUBOTOKA M HUPKYIALUU. OJeyM. cepHoi kucnotsl. Cpagrusams 8. Llennocmu HayuHo20
xumudec | [Ipon3BOACTBO amMMuaka: ChIpbE, XHUMU3M, | IPOU3BOACTBO CEPHOM KMCIOTHIC nosHanus
KHX TEXHOJIOTMUYECKasl CXeMa. MPOU3BOJCTBOM aMMHaKa
coeqvHE | JleMOHCTpalMu.

HUH Mopenu anmnapatos Ui IPOU3BOJCTBA
CEPHOU KUCIOThI. MOA€b KUIIAIIEro CIIOS.
Mopenb KOJIOHHBI CHHTE3a aMMHaKa.
BuneodparmenTs! u cinaiiipl
«IIpon3BOACTBO CEPHOM KUCIIOTBD».
BuneodparmMenTsl U cnaiipt
«IIpousBonctBo ammuakay. Komnekuus
«ChIpb€ 151 TOTYICHUS CEPHON KUCIIOTBD).

41 O0600m1eH | YpoK-yrpakHEHHE C UCTIOIE30BaHIE IIpogooumuw OLIEHKY 8. Llennocmu HayuHo20
ue 1o CaMOCTOSITETBHON pabOTHI 110 BHIIIOIHEHHIO COOCTBEHHBIX nosHanus
TEeMe TIPOBEPOYHBIX TECTOB, 3aJaHUH U JOCTH)KEHHUH B YCBOCHUH TEMBI.

«Hewmer YIPaXXHEHUI Koppexmuposams CBOM
AJIITBIN 3HAaHWUA B
nx COOTBETCTBHH C IUTAHUPYEMbIM
COennH pesynbraTtoM [lonyuame
SHUSD) XMUMHYECKYI0 MH(POPMAIN W3
Pa3IUIHBIX HCTOYHUKOB.
Ilpeocmasniame  wHMOPMAIHIO
1o
TeMe
«Hemerammer» B BHIE
TaOJHII, CXEM,
OIIOPHOrO0  KOHCIIEKTa, B TOM
npumeHeHneM cpeacts UKT
42 KonTponsras pabora no teme «HemeTamisl 1 nx 8.I]ennocmu

COCOAUHCHUA

NO3HAHUA

HAY4YHO20
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43 Ionoxenu| Ilonoxenue METaJIJIOB B ObvacHamy, 9TO TaKoe METAIbL.  |8.[ennocmu nayunozo
e ITepnoguueckoit CHCTEME Paznuuams hopMBI NnoO3HAHUA
METAJIOB | xuMmu4ueckux anmemeHToB [. . Menneneera, CYILIECTBOBAHUS
B CTpOCHHE HXAaTOMOB U METaJUIOB: 3JIEMEHTHI M TIPOCTHIC
Hepuonu KpUCTaJUIOB. Meraminyeckasi | BEIIeCTBa.

YCCKOI CBSA3b W MeETAJUIMUECKas KpUCTaluinueckas | Xapaxmepuzosamb XUMUYECKUE
CUCTEMC, | pemérka. PU3NUYECKUE CBOMCTBAMETAIIIOB: 3JIEMEHTBI-METAJUIbI IO 150,
CTPOCHU JJIEKTPO- H MOJIOKEHUIO B
€ aTOMOB | TemyIoNpoOBOHOCTb, orpaxaromias | I[lepuoguueckoit cucreme /1. Y.
u CIIOCOOHOCTb, mnactuyHocTh.  CriaBel | MenpaeneeBa. [lpoenosupogams
KPUCTAJLIIO| y€pHBIE U IIBETHBIE CBOIiCTBa
B HE3HAKOMBIX
METAJJIOB 110 TMOJIOXKEHHUIO B
ITepuonudeckoiicucreme
XUMHUYECKuX snemenToB [I. .
Menneneesa.
Yemanasnusams MPUIHHHO-
CJIEJICTBEHHbBIE CBSI3H MEXITY
CTpOEHHEM aTtoma, BHJIOM
XUMHYECKOM CBSI3H, TUTIOM
KpUCTAITUYECKON pemeéTKu
METaJJIOB — MPOCTHIX BEIECTB U
ux
COEJIMHEHU I
44 OOmme Mertannel Kak BOCCTAHOBHTENH. Obvschsamp, 4TO TaKoe Pl 8. Llennocmu HayuHozo
XUMUYECK | DJIEKTPOXUMHUIECKUIMA pan AKTHBHOCTHU nosnanus
ne HamnpsbkeHui. B3auMmopeilicTBue MeTamioB c | METajlIoB.
CBOWCTBA | HemeTalnaMH, OKCHAaMH,  Kucioramu, | [lpumensmo €ro J1s
METaJUIOB | comsiMi. ANFOMHHOTEPMUS. XapaKTEePUCTUKU XUMHUYECKHUX
JeMoHcTpanuu. CBOICTB MPOCTBIX BEIIECTB-
B3aumoneiictBue HaTpus, JIMTUSA U KajlbLus | METaJUIOB.
¢ Bonoi. ['openrenatpus, Maraus u xeneza | O60bwams CUCTEMY XUMHYECKHX
B KHCJIOpoje. Bembika TEPMHUTHOM cMeCH. | CBOMCTB METaJIIOB KaK
BszaumoneiicTBue cMecH MOPOIIKOB CEPhl M | «BOCCTAHOBHMTEIbHBIECBOWCTBAY.
Kenesa, MHKAa 1 cepbl. Bzaumoneiicteue | Cocmaensamo MOJICKYJISIPHBIE
QITIOMHHUS C KHCIOTaMH, IIeIoYaMu YpaBHEHHUs peakuuii,
uBonoil. BzaumopeiicTBUe | XapaKTEPHU3YIOIINX XAMHUYECKHNE
JKelesa U MeIUC XJIOpoM. B3aumoneiicTBue | CBOMCTBA METAIIOB B CBETE YYEHUS
MeIM C  KOHLEHTPUPOBAHHOW  CepHOii | 00 OKHCIIUTENbHO-
KHUCIIOTOR u a30THOMU KHCJIOTOH | BOCCTAHOBMTEIBHBIX
(paz0aBieHHOI u Ipoueccax, a peakuuu ¢ y4acTUEM
KOHIIEHTpHUpOBaHHOI). JIaGopaTopHbIii 3JICKTPOIUTOB, IIPEICTABIATh
OIIBIT. 39. TaK)Ke U B MOHHOM BHJIE.
BzaumoneiictBue KeJesa C Habniooamos u onucwléams
pactBopoMm cyibdarta mexu(1l) peakuuy MeXAy BeELleCTBaMHU C
MOMOIIBI0  PYCCKOro  (POTHOTO)
SI3BIKA U SI3BIKA XUMUHL.
CaMocToATenbHO npogooums
OTIBITHI, MOATBEP K TAIOIINEe
XUMHYECKHE CBOWMCTBA METAJUIOB C
COONIFOICHNEM  TIPaBHJI  TEXHHUKHU
0e30macHOCTH
45-46 Ob6mas CtpoeHHEe aTOMOB H TIPOCTBIX O6vscHamy 3TUMONOTHIO HaszBaHWs| &.[[Jennocmu HAYYHO20
XapaKTepU| BEIIECTB. 3aBHCUMOCTH TPYIIIIBI NO3HAHUSA
CTHKa ¢u3MUeCKNX M XHMHYECKHMX CBOMCTB | «IICTOYHBIC METAIIIBI».
MICJTIOYHBIX| mENOYHBIX METAJUIOB OT 3apsioB sAIep HX Haséams 00IIyI0 XapaKTEePHCTHKY
METaIoB | atoMoB. OKCHUIBI K TUJIPOKCHIBI IIETOYHBIX | LICTOYHBIM  METaulaM Mo  HX
METaJIOB, HMX TMOJNydeHHE, CBOICTBa, | NOJIOKEHHIO B Ilepmogwmdeckont
MIPUMEHCHUE. CHCTEME XUMHYECKHUX JIEMEHTOB J1.

Baxneimmue comn ICJIOYHBIX MCTAJIZIOB, HX
3HAYCHUC B JKMBONU HEIKHBOU nopupoac u B
JKU3HHU 4YCJIOBCKA.

I[eMOHCTpalH/II/I. OKpaCKaHHaMeHI/I
COCIMHCHUAMMU IICTIOYHBIX

W. Menneneesa.

Xapaxmepuzosame CTpOCHHE,
(usnueckue u XAMHYECKHE
CBOMCTBA IIEIOYHBIX METALIOB B
cBeTe 00Imero, OCOOEHHOro H
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MECTaJIJIOB

€IMHUYIHOTO.
Ilpeockasvieams ~ Qu3MUecKue W
XMUMHYECKHE CBOWCTBA OKCHIOB H
THJPOKCHJIOB IIETOYHBIX METAJIIIOB
Ha OCHOBE MX COCTaBa U CTPOCHUS

U MOJITBEPXKIATh MPOTHO3bI
YPaBHEHHUSMH  COOTBETCTBYIOIINX
peaxuuii.

Ilposooumu pacu€rhl o
XHUMUYECKHM hopmynam "
YpaBHEHHAM peaKiuii,
MPOTEKAOIIHX c y4acTHeM
IIEOYHBIX

METAJJIOB M X COETUHEHUH

47-48 Oo6mas CTpocHHE aTOMOB U MPOCTHIX ObvacHamb STUMONIOTUIO Ha3BaHUs |8.[ennocmu nayunozo
XapaKTepy| BEIIECTB. 3aBUCUMOCTh IPYIIIIBI nosnanus
CTHKa ¢u3MYeCKUX U XUMHYCCKUX «IENOYHO-3eMENbHBIE METAIIIIBDY.
€JIOYHO3€ | CBOMCTB IETI0YHO3EMEITEHBIX Jlasamb 00LIYI0 XapaKTEPUCTHKY
€ITbHBIX METAJUIOB OT 3apsAf0B SJACp WX aTOMOB. | METalljgaM
eTaIIoB OKCHABI M THAPOKCHIBI IIEI0uHO3eMeNbHbIX | ITA TPYIIIbI (ménoyHo-

METaJIOB, WX TMOJydeHHe, CBOWcTBa U | 3CMCIbHBIM
MIPUMEHEHHUE. Baxueiime com | METalaM) IO HX IOIOKCHUIO B
IENTOYHO3EMEITBbHBIX METAJIOB, ux | Ilepronuyeckoi CHCTEMCE
3HAYEHUE B NPHUPOJE MU KU3HM UeoBeka. | XMMUYCCKUX 3JICMCHTOB IR 78
KapOoHaTs! HruapokapOOHaThl KaJbIUs. Menzeneesa.
JemoncTpauuu. OkpackariaMeHu Xapaxkmepuszosamu CTPOCHHUE,
COEMHEHUIMU (husnyeckue u XUMUYECKUE
ENOYHO3EMENbHBIX MeTasuioB. ["amenue CBOWCTBA LIETO0YHO-3EMeIbHBIX
H3BECTH BOJIOI. METAJIOB B CBeTe  oOliero,
J1aGopaTopHbIii ONMBIT. 0COOEHHOI'0 U €TUHUYHOTO.
40.Iomyuenne U3BECTKOBOI BOIBIN ONbIThI | IpeocKasbieams . usmaeckue 1
C Hel XUMHYECKHE CBOIICTBa OKCHIOB U
THIPOKCH]IOB METAJIOB ITA
TPYIIBl HA OCHOBE MX COCTaBa U
CTPOCHUSI U HOOMEepICOamp
TIPOTHO3HI YpaBHEHUSAMU
COOTBETCTBYIOINX PEAKLIHUM.
IIposooumu pacuérel o
XUMHYECKUM (hopmynam u
YpaBHEHUSM peakuuu,
MIPOTEKAFOIITIX c y4acTHEM
MIEJIOYHBIX ~ METAJIOB M WX
COEIMHEHUI

49 Kéctkoct | KécTkocTh BOABI: BpeMEHHas H ObvsacHamy, 9TO TaKoe «KECTKOCTB|S.[Jennocmu Hayuno2o
b BOABL U | TOCTOSIHHASI. Crioco0sI BOZIBI». nosnanus
Croco0BI yCTpaHEHUS BpeMeHHOfI Paznuuamy BpEMCHHYTIO u
e€ JKECTKOCTH. Crioco0b1 IIOCTOSIHHYIO KECTKOCTDH BOJBI.

YCTPaHCHH| ycTpaHECHHs TIOCTOSIHHOM Ilpeonazame cocobbl yCTpaHEHUs
! sK€CTKOCTU. OHUTEL. JKECTKOCTH BOJIBI
Jemouncrpanuu. Ionyuenuexéctkoit Boasl | [Iposodums, Habmodamo u
B3aUMOJICHCTBHEM VIIIEKHUCIIOTO ¢ | onucvieamo XUMHYIECKUAN
H3BECTKOBOI BOJIOH. VerpadeHue | S9KCHEPHMEHT, € COOMIOAECHHEM
BPEMEHHOM JKECTKOCTU  KUIIAYEHWEM MW | TPAaBHJ TEXHUKM 0€30MacCHOCTH
00aBKOW CONMBI. Y CTpaHEHHWE IOCTOSHHOMN
JKECTKOCTH 100aBKOM
conpl. MOHUTBI M NpUHUMI HMX JEUCTBUS
(BuzmeodparmMeHr).

50 IIpaktuue | I[lomyueHue xECTKOM BOIBI THonyuamey, cobupamp W8. Llennocmu nayurnoeo
cKast B3aUMOJICHCTBHEM YIJIEKHACIOTrO ¢ | pacnosnasamo nosHanus
pabora 6. | u3BecTKOBOIT BOJIOHA. Vcerpanenue | yraekucneld raz  Obpawambes ¢
«Ilomyue BPEMEHHOM KECTKOCTU HaﬁopaTopHHM
HHUC KUIITIEHHEM U J0OaBKOM COZBI. 060pY)10BaH1/1
XKECTKOH | YcTpaHeHHe MOCTOSHHOM KECTKOCTH eM u
BOJIBI U J0OABKOM COJBI. HarpeBaTeIbHBIMA
CHOCOOBI

w
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eé Ucnpitanne  XKECTKOM  BOABI npubopaMu
yCTpaHe | pacTBOPOM MELIA Habmiooamw " onucwvieams
HUSD XUMHUYCCKHIA  JKCIEPUMEHT  C
MOMOIIBI0  PYCCKOrO  (POIHOIO)
SI3BIKA U SI3BIKA XUMUH.
Dopmynuposams ~ BBIBOIABI IO
pe3ynbTaTaMm TIPOBE/ICHHOT O
JKCIIEPUMEHTA.
Compyonuuamo B mporiecce
y4eOHOro  B3aMMOJCUCTBHS NPHU
pabote B rpynmax
51 Amomunu | CoeJMHeHUsT  alIOMHHHS B Tpupone. | Xapakmepuzoeamy — amMOMUHHE  |7.DKkon0euueckoe
i 1 ero XuMUYECKUe CBOMCTBa ANIOMHHUSL. | TIONTBEPXKIast ux socnumanue
COCIMHEH | OCOOCHHOCTH  OKCHJa ©  THIPOKCHIA COOTBETCTBYIOIIUMHU
us ATIOMUHUS KaK aM(pOTEpHBIX | YpaBHECHHSIMHU PEAKIIHiL. 8. LJennocmu nayunozo
COEIMHEHHUH. Obvscnamy JIBOWCTBEHHBIN [noznanus
Baxuelime conu anioMUHHS  (XJIOpHI, | XapakTep XHUMHUYECKHX  CBOWCTB
cynbdar). OKCHJIa ¥ THIPOKCHIA AJTFOMUHHUSL.
JdemoncTpauuu. Konnekuys Konxpemusuposamso
TPUPOIHBIX COCTUHCHUMN INEKTPOIUTHYECKOE MOJTy4eHHe
arOMHUHUS. BuaeopparMeHTsI U Cai bl METaJIoB
«OKcu ATFOMUHUSA ¥ €rOMOIH(DHUKALIANY. ONHCaHUEM
Ilonyuenue [IPOM3BOJCTBA AJFOMHUHMS.
amM(OTEepHOro THPOKCHAA Yemanasnusams 3aBHCHUMOCTb
QIIOMUHUS U MCCIIEJOBAHNE ErOCBOMCTB obnacteil NMpUMEHEHHs aTFOMHHHS
U €r0 CIUIABOB OT CBOMCTB.
IIposooums pac4érhbl o
XUMHYECKUM ¢dhopmynam u
YPaBHEHUSIM PEAKLMIA,
MPOTEKAIONNX C Y4aCTHEM
QTIOMHUHUS U €ro
COEIMHEHU N
52-53 XKenezo u | OcoOEHHOCTH CTPOSHUS aTOMa Xapaxmepuzoeamo NONOKEHUES. Llennocmu HayuHo20
ero xenesa. XKeneso B mpupoze. Kenmeza B nosuanus
COCMMHCH | Ba)kHEHIINE PyAbI JKene3a. [Teproanyeckoii cucTEME
wi Oxcunsl 1 ruapoxcuasikenesa(ll) XUMHYECKHX onemeHToB JI. .
u (I1). Conu MeHperneesa, 0COOEHHOCTH
xeneza(Il) u (111). O6HapyxeHEHOHOB CTPOEHHS aTOMa.
KaTHOHOB JKeJie3a B Onucvieams ~ Qu3nyueckue U
pacTBope. 3HaueHHe coeTMHEeHNKemne3a. XUMHYECKHECBOUCTBA
JlaGopaTopHble ONBITHI. Yemanasnueame 3aBHCUMOCTh
41. TlonyueHue THIAPOKCHUAOB obnmacteil NpUMEHEHUs XKeneza U
xenesa(ll) u (11). €ro CILIABOB OT CBOWCTB.
42.KadecTBeHHbBIE PEAKI[MH HAKATHOHBI IIposooumn pacyérsl 1o
xKenmesa XUMHYECKIM dhopmynam u
YpaBHEHUSAM peakuuu,
MPOTEKAMOIINX C YJaCTHEM >Kele3a
U €ro COSIMHEHUH.
Habnrooams u onucwsl8amo
peaku  MEXIy BEIeCTBAMU C
MIOMOIIBIO PYCCKOTO (POIHOIO)
SI3BIKA U SI3BIKA XUMUH
54 [IpakTtrude | Pemenne  3KcrieprMeEHTaIBHBIX OKCIepUMEHTANIbHO  uccredosamsy 8. [Jennocmu nayuno2o
cKas 3aa4 Ha paclo3HaBaHWE M TIONy4YeHHE | CBOMCTBa no3Hanus
pabora 7 | MeTa/uIOB U UXCOECIMHEHUH METAUIOB W WX COEJWHEHUI,
«Pemienue «Mertaib.
9KCIIe Pabomams ¢ mabGopaTtopHBIM
pUMCH 00opynoBaHUEM u
TaJbH HarpeBaTeNbHBIMH TIpHOOpaMu B
BIX COOTBETCTBUH c TIpaBHIIAMHA
3amaq TEeXHUKHOE30MacCHOCTH.
o Habrrwooams cBoiicTBa METaIOB U
TeMe UX  COCOUHEHUH U  SIBJICHMH,
«Mera

npoucxoaduux ¢ HUMH.
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JUIBD

Onucwvieams XUMHIYCCKHH
9KCIIEPUMEHT c MOMOIIBIO
pyccKoro (pOTHOTO) S3bIKA M SA3BIKA
XUMUH.

Dopmynuposamv ~ BBIBOABL IO

pe3ynbTatam IIPOBEICHHOT O
JKCIIEPUMEHTA
Onpeoenrssimo (UCXoAsl U3 y4eOHOM
3a/1a4m) HEOOXOJTIMOCTh
WCIIONIb30BaHMSl HAOJIOACHHS WIIH
9KCIIEpUMEHTA
55 Kopposus | Koppo3us xumuueckas u ObvacHamy, 9TO Takoe KOppo3us.  |8.[ennocmu nayunozo
METAIIJIOB | 3JIEKTPOXUMHUUECKas. 3alluTaMeTaJIOB Pasnuuamo XUMHUYECKYIO  |o3HaAHUSA
u OT KOppO3UH. Hnnrocmpuposamu MOHATHS
Croco0bI JdemoncTpauuu. «KOppO3HUs»,
3alUThI OT| Kommekuusa « XUMHYECKHe «XUMHUYECKas
Heé WUCTOYHUKHU TOKa. Pesynbratht K
JUTUTEIHHOTO DKCIIEPUMEHTA TTOU3yUEHUIO Ooppo3us»,
KOppO3UHU CTANbHBIX  M3JENUi B «ANEKTPOXUMHYECKAsT  KOPPO3UI»
3aBUCUMOCTH OT npumepaMu.  Xapaxmepuzoeams
YCIIOBHI MPOLIECCOB CIOCOOBI  3alIMTHl METAJIOB  OT
KOpPO3HHU
56-57 Mertannsl | MeTanisl B ipupoje: B Knaccuguyuposameo (hopmbl7. Dxonocuueckoe
B CBOOOTHOM BH/IC U B BUIC IPUPOAHBIX socnumanue
NpUPOZE. | coeTMHEHUM. COEJIMHEHUI METaJIJIOB.
ITonsartue o| TTonsTHE O Metayutypruu. UYépHasu BeTHas | Xapakmepuzoeams obmue 8. LJennocmu nayunozo
MCTAJUTYPT| MeTaJuTyprus. CIIOCOOBI MOJIYyYCHUs  METAIIOB: \noznanus
nu [Tupomerannyprus, MHUpo-, TUIpPO- u
THPOMETAJUTYpIus, ANIEKTPOMETAJTypPTUH.
3JeKTpoMeTauTyprist. JloMeHHBIAIIpoIIece. Konxpemuszuposamso 3TH
INepepaboTka uyryHa B cTaib. Onucviéamb ~ JOMEHHBIH
ONEeKTPOIH3 pacIIaBoB. poLecc u
JeMoHcTpanuu. 3JEKTPOIIUTUUECKOE TIOyYCHHE
BoccranoBnenue Menu U3 okcuaa MeTaoB. Paziuuams 4€pHbIE U
menu(Il) Bomopomom. [[BETHBIC METAJIJIBL, YYTYHBI U CTAJIN
BuneodparmenTs! u cinaiipl
«IIpou3BOACTBO UYTyHA U CTAIIN.
BuneodparmMenTsl U craiipt
«3penus U3 4yryHa u crajimy.
BuneodparmMenTsl U crnaiapl
«ITpor3BOACTBO ATIOMHUHHS
58 O0o006mIeH | Ypok-yrpaxxHeHHe C Iposooumy OLICHKY 8. L]ennocmu nayunoeo
W€ 3HAHMH | UCIMOJIb30BaHUE CAMOCTOSATEIbHOUPAOOTHI COOCTBEHHBIX no3Hanus
1O TEME 10 BBIMTOJIHEHUIO IIPOBEPOYHBIX TECTOB, JOCTHKECHUH B YCBOCHUH TEMBI.
«Merannsl| 3amaHuii ¥ yIpaXKHEHUIA. Koppexmuposamp CBOH
» 3HaHUS B
COOTBETCTBHH C TUIAHHPYEMBIM
pe3ynbrarom lloayuams
XUMHYECKYI0 HH)OpMAINH U3
Pa3TUYHBIX HCTOYHUKOB.
Ilpeocmasnamo uHpopmanuro
Mo  Teme
«Meramieny B BUIE TaOIUI], CXEM,
OITOPHOT'0 KOHCTIEKTa, B TOM YHCIIE
¢ npuMeHenuem cpeacts MKT.
59 Kontponbhas padora 3 mo Teme «MeTasuibh
60 Xumuueck| CtpoeHune 3eMiu: SIpO, MaHTHS, Humezpuposams cBeeHUS 10 7.0xonoeuveckoe
as 3eMHas Kopa, WX XHMHYECKHH cocTaB. | pU3MUecKon socnumarue
opranusan| Jlutochepa M €€ XHMHYECKMH cocraB. | reorpaduu B 3HaHUS O
us Mumnepansl. Pymsr.  Ocaioudble  MOPOIBI. | XUMHYECKOH 8. Llennocmu HayuHo20
IIaHETBl | Tlone3Hble HCKOIaeMble. OpraHu3aluy IVIaHCTBI. nosHanus
3emunst XUMHYECKUI COCTaB Xapaxmepuzosamb ~ XUMHUYECKUN
THIPOCQEpPHL Xumuueckuii  cocras | Paznuuames MuHEpasl ¥ TOPHBIE
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aTMOCQepHL.

JdeMoHcTpanuu.
Buneodparmentst u  chaiimel
«Ctpoenne 3emin U €€ XUMUYECKHI

COCTaB». KOJ'IJ'IGKHI/ISI MHUHEPAJIOB U T'OPHBIX
mopoa. KOHJ’IGKHI/IS[ ((PyZ[BI MCTAJIJIOB).

MopoAabl, BTOM YHCJIC U PYAbI

JlaGopaTtopHble onbIThl. 43. l3yueHue
TpaHUTa.
61 Oxpana Uctounuku XUMUYECKOT O Xapaxmepuzoeams NCTOUHUKI 7. Dxonocuueckoe
OKPY)Kal0 | 3arps3HCHUS OKpY)Karomiei XHUMHYECKOTO
ek CpebL. I'mo6anbHbIe 3arps3HEHHS OKpY)Karolieil cpeypl.  [COCTUmManue
Cpenbt 9KOJIOTMYECKHE npoOIeMsl Onucvieams T100aJbHBIE
ot 4eJI0BEYECTRaA: NApHUKOBBIH  (QeKT, | IKOIOrHIECKUEPOOIEMbI 8. Lennocmu nayurozo
XUMHUYECK | KHCIOTHBIE JOXKIH, 030HOBEIE YeJIOBEYECTBA, CBA3AHHEIE C 1O3HARUA
oro JIBIPBI. XMMHUYECKHUM 3arps3HEHUEM.
3arpsAsHeH | Mexx yHapoAHOE IIpednazams yTH MUHUMU3ALUH
HA COTPYIHMYECTBO B  00IACTH  OXpaHbl | BO3JEHCTBHS XUMHYECKOIO
OKpyXKaromiel  cpeapl  OT XHMHYECKOro | 3arps3HEHHs HAOKPYKaIOIIyIo
3arps3HEHMSL. cpeny.
«3enéHast XuMUs». Ipusooumpo MIPUMEPBI
JemoncTpanum. MEXJIyHapOJIHOTO COTPYAHUYECTBA
BuneopparMeHTs! U craipt B 005IaCTH OXpaHbl OKpPYXKarolleH
«I['mobasbHbIE 3KOIOrHYeCcKre cpeapbl oT XHUMHYECKOTO
npoOJIeMbl YeJIOBEYECTBAY 3arps3HEHUs!

62 BemectBa | CTpoeHHEe aToMa B COOTBETCTBUHU IIpeocmasnsime uHpopManuros. [Jennocmu nayunozo
C TOJIOXKEHHEM XHUMHUYECKOIro 3JIeMeHTa B | [0 TeMe nosuanus
[Tepuonnueckoii cucreme. «Ilepnonnueckuit 3aKOH u
Crpoenne BellecTBa: XuMHuueckas cBs3p u | llepuommueckas cucrema JI. M.
KPHUCTaUTHYECKHE PEMIETKH. 3aBUCUMOCTh | MeHneneeBa B CBETE  TEOpPHH
CBOWCTB CTPOCHHUSI aToMa» B BUJE TaOIHI,
00pa30BaHHBIX 3JICMCHTAMH TMPOCTBIX | CXEM, ONOPHOr'O KOHCIICKTA, B TOM
BEIIECTB  (METaJUIOoB, YyhclIe C TPUMEHEHHEM CpelCTB
HEMETaJIJIOB, OJIATOPOIHBIX Ta30B) UKT.

OT TIONIOKEHHS DJEMEHTOB B Buinonnames TECTOBBIE 3alaHUS IO

IIepuonuueckoii cucreme. TEME.

Tunonorus HEOPTraHUYECKUX IIpeocmasname nHpopmanuio

BEIIECTB, JeJICHHEe MX Ha KJIACCHIM FPYIIBL. | IO  TeMe

IIpencraBurenu «Bugpr XUMHYECKUX CBs3€eH|
U TUOBI
KPHUCTaTHUECKUX PEmETOK.
B3anMmocBs3b
CTPOCHHUSI U CBOICTB BEIIECTB» B
BUAEC TaOmUI, CXeM, OIOPHOTO
KOHCIIEKTa, B TOM 4HCIE C
npuMmeHenueM cpeacts UKT

63 Xumnueck | IIpyu3Haku v yca0oBUs IPOTEKAHUS Ilpeocmasnamo HHGOPMAHIOS. [Jennocmu Hayuno2o

ue XUMUYECKHUX peakiuid. Tunomorus o  TeMe nosnanus
peaknun XUMHWUYECKUX pealq_[]/[i/'[no Pa3IAYHbIM «KHaCCI/I(I)I/IKa]_[I/I}I XUMHUYECCKUX
OCHOBaHUSIM. peaxIwii Mo pa3TMIHBIM 1

Peakuum morsoro oOMeHa.
OKHUCIINTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIINU

Buinonnames TECTOBBIE 3aJaHUA 110
TEME.

Xapaxmepuz06amb OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUH,
OKHUCJIUTENh HBOCCTAHOBUTEID.
Omauuamp 3TOT TUII PEAKIHIA OT
peaxmiiooMeHa.

3anucvieamsb ypaBHEHUS
OKHUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX PEAKIIN C
TTOMOIIHIOAIEKTPOHHOT O

OajlaHca
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ot 31 aBrycra 2021 r Ne 1,

Mpencexarens Me BT Crapozy6 JLH

BaM aupexropa no YP
Exm_“ Crapony6 JL.H

31lasrycra 2021 1

64-65 OcHoBbl | Xumuteckie CBOICTBE MPOCTBIX Xapaxmepuzoeams obmue! 8.Iennocmu  nayunoco
HEOPraHuY| BELHECTB. ocobeHHble W RO3HAHUA
€CKOii XapakTepHbie XHMHYECKUECBOHCTBAa | MHIMBHIYyalbHbIE CBOJiCTBA
XAMHHA coneobpazyommx KHCIOT, OCHOBaHii, coneil B ceere
OKCHJIOB, THAPOKCHIOB TEOPHH 3NEKTPONHTHYECKON
(ocHOBaHwuid, KHCJIOT H JMHCCOLHALIAN,
amMOTEPHBIX TMIPOKCUAOR),coneit Apeymenmuposane
BO3MOKHOCTB
MPOTEKAHHA XHUMUUECKHX
peaxiiuii B
pacTBOpax 3NEKTPONNTAX HCXOAA
u3 ycnoeuit. Knaccughuyuposams
HEOPraHWYECKUE BELIecTsa 110
COCTAaBY M CBOHCTBaM.
[pusodums npuMepsi
rpencTasuTenei
KOHKPETHBIX KJIACCOB W
rpynm
. HEOPraHWHecKiX BeIIecTB
66 IMosTopen | Tecruposanue, pelenye 3ana4 u Brimoansante TeCTb 1 yIpaXKHEHWS, 8. ennocmu HAYYHOZO
He u BLIMIOJIHEHHE  YNPAXHEHHH mnoTeme pewiams RO3HAHUA
obobmenu 3a7a4M 110 TEME.
€ o IIposodunte oueHky
TEME. cOOCTBEHHBIX
[lonroros NOCTHKEHHii B
Ka K YCBOEHHH TEMbI.
KOHTPOJIb Koppexmupoeamy cBoy 3HaHUs B
HOM COOTBETCTBHH C MIAHUPYEMBIM
abore pe3yNETATOM
67 Koutponenas pabora Ne4 «Mrorosas no kypey 8. I[ennocmu Hay4Ho20
OCHOBHOH IIKOJILD» po3HANUSA
68 AHamu3 koutponsHoii paGotel. Ilopsesenue WTOroB 8. Llennocmu nayynozo
roja. RO3HANUA
Cornacosaso CornacoBaHo
[Mporokon 3acenanus MC
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