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1. llosicHUTEBLHAA 3aMUCKA

Pabouas nmporpamMma mno ydeOHOMY mpeaMeTy «XHMHUS» Ha YPOBEHb OCHOBHOT'O OOIIETO
obpazoBanus (8-9 knaccel) pazpaboTaHa Ha OCHOBE:
®denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOIO CTAaHJIApTa OCHOBHOTO OOIIEro
o0pa3zoBaHus;
[TpumepHO#i MporpaMMbl OCHOBHOTO 001IeT0 00pa30BaHus 10 MPEAMETY « XUMUS;
Paboueii mporpammer O.C. Tabpuenssra mo xumunm (Xumus. Paboume mporpammebl.
[Ipeamernas nuaus ydyeoHukoB O. C. IN'abpuensua, M. I'. OctpoymoBa, C. A. Crmankosa. 8-9
KJIacchl: yueObHoe mocobue as obuieoopasoBarenbHbix opranuzanuid / O. C. 'abpuensy, C. A.
CnankoB — M.: Ilpocsemenue, 2019);
C yuerom paboueii mporpammsbl Bocriutanuss MbOVY 11O Nel5 «JIyu» r. benropona.
Pabouas nporpamma coorBercTByeT TpeboBanusim ®I'OC 00O0.
Pabouas mporpamMmMa npeHa3zHaueHa JIs U3YYEeHUS XUMUU B §8-9 KilaccaX ypOBHsSI OCHOBHOTO
o0uiero o0pa3oBaHus M0 yueOHUKaM
1. Xumus. 8 kiacc: yue6. [Tocobue mist oo6meodpazosar. opranuzaiuii / O.C. ['abpuensH,
N.T". Octpoymos, C.A Cnankos. — M.: [Ipocsemenune, 2020. — 175 c.
2.Xumus. 9 knacc: yue6. [TocoOue st odmeobpazosar. opranuzanuii / O.C. I'abpuensH,
N.T". Octpoymos, C.A Cnankos. — M.: [IpocBemenue, 2021.
Hsmenenus enecénnvle 8 npocpammy:
8 knacc:
B paGoueit nporpamme 8 kiacca 4 yaca pe3epBHOIO BPEMEHHU BBIIEICHO Ha U3y4eHHE
TeM (10 OJHOMY JOIMOJHMUTEIbHOMY dYacy Ha Kaxaywoo): «CreneHp oxucienus. Hauana
XUMHUYECKON HOMEHKJIATYpbl U1l OuHapHbIX coequHeHuil» (Pasgen: «CocraB u kinaccudukanus
XHUMHUYECKUX COeNUHEHUI»), «OKCUIbL, UX KiIaccuuKanus 1 XumMudeckue coiictBay (Pasmen:
«PactBopsl. Teopusi 37MeKTpOIUTHUECKON Aucconnanumn»), «IloBropeHne u 00600IIEHNE TEMBI.
[TonroroBka Kk KOHTpoJbHOW pabore» (Paszmen: «HauanbHble MOHATHS W 3aKOHBI XUMHUN),
«IToBTOpenue u o6o6menne no teme. [loaroroBka k kKoHTposIBHOU padote» (Paznen: «CoctaB u
KJIaccU(UKALUS XUMHUUECKUX COCIMHEHUIN).
B temy ypoka «3Haku (CHMBOJIBI) XUMUYECKUX 3eMeHToB. Tabnuua J[.1. Menneneesa
(pa3nen «BBeneHue») BKIIIOUEHA BXOHASI KOHTPOJIbHAS padoTa.
9 knacc:
B paboueii mporpamme 9 kmacca | yac pe3epBHOTO BpPEMEHHU BBIICICH Ha TEMY:
«[ToBTOpenue u 0600meHue TeMbl. [loaroroBka kK KOHTpobHOU pabore» (Pazmem: «OoOmas

XapaKTEPUCTHUKA XUMHUUYCCKHUX 3JIEMCHTOB, BCIICCTB U XUMUUYCCKHUX pCaKI_[PII;'I ))).



Konuuecmeo yuebnuix uacos, na komopoe paccuumana pado4as npocPamMMa.
O61mee uncno yueOHbIX 9acoB - 136 (2 4. B Henento) 3a 1Ba rona odyuenus: 8 kimacc — 68

yacoB (2 4. B HeJeN0), 9 kitacc — 68 yacoB (2 4. B HEJENIO).



2. [lnanupyeMble pe3yabTaThbl OCBOCHHS y4eGHOro npeaMera

[To 3aBepuieHHMIO Kypca XMMUHU Ha 3Talleé OCHOBHOIO OOLIEro oOpa3oBaHUs BBITYCKHHUKH
OCHOBHOM ILIKOJIBI JOJDKHBI OBJIQIETh CIEAYIOIIMMHU PE3yJIbTaTaMuU:

|. JlmunocrHbIe pe3yabTaThl:
1. ocosnanue cBoel STHUYECKOM NPHMHALIEKHOCTH, 3HAHUE HMCTOPUHM XHMHM M BKJIaja
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;
2. popmuposanue OTBETCTBEHHOTO OTHOIICHHS K TMO3HAHUIO XHMHM; TOTOBHOCTH H
CHOCOOHOCTH O0ydYarmuxcsd K CaMOpPa3BUTHUIO UM €aMOOOPa30BaHUI0 Ha OCHOBE H3YYEHHBIX
(akTOB, 3aKOHOB M TEOPUIl XMMHM; OCO3HAHHOIO BBIOOPA M IOCTPOEHHE WHIUBHIYaIbHOMN
00pa30BaTeNbHON TPACKTOPUY;
3. (popmuposarie NENOCTHON €CTECTBEHHO-HAYYHON KApTHHBI ~ MHUpa,
HEOTHEMJIEMOI YacTbI0 KOTOPOH SIBJISIETCS XUMHUECKasi KApTHHA MUPA;
4. oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BMTUS HayKd M
0O0IIECTBEHHOH MPAKTHKH, B TOM YHCJIE U XUMUYECKUM;
5. oc6éoenue counanbHBIX HOPM, NPABMJI MOBEIEHHSA, POJeH M (OPM COLMAIBHON KM3HU B
coLMyMe, MPHUPOJIE W YACTHOM KH3HH HAa OCHOBE HIKOJOTHYECKOW KYJIbTYyphl M O€30MaCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepualaMy;
6. opmuposarie KOMMyHHKATUBHON KOMIIETEHTHOCTH B OOIIEHHH CO
CBEPCTHHUKAMHM U B3POCIIBIMU B Ipoliecce 00pa3oBaTeNbHOM, 00IIECTBEHHO MT0JIE3HOM,  y4eOHO-
HCCIIEIOBATENbCKOM, TBOPYECKOH M JPYTUX BHUIIOB
NeSITeTbHOCTH, CBSI3aHHBIX C XUMHUEH.

Il. Meranpeamernsie pesyabrarsi:
1. onpedenenue ueneit cobcTBeHHOro 00yYeHHs, IOCTAHOBKA M (OPMYyIHMpOBaHUE 17 cedst
HOBBIX 33]1a4;
2. naanuposanue TIyTel JOCTUKEHHS SKEJIAEMOTO pe3ylbTaTa oOydeHHs XHMHM —Kak
TEOPETUYECKOI0, TaK U SKCIEPUMEHTAIBHOIO XapaKTepa;
3. coommuecenue cBOUX NeHCTBHI C MIAHUPYEMBIMH pe3yJbTaTamH,
ocywjecmenenue KOHTPOJISL CBOEH JESTeNIbHOCTH B TIpoliecce JOCTHUKEHHS Ppe3ynbTara,
onpedenenue CroCOO0B JEHCTBUIM NMpPU BBHIMOJHEHUM J1a0OPATOPHBIX U MPAKTHYECKUX padoT B
COOTBETCTBUH C IPAaBUIAMHU TEXHUKH 0€30MaCHOCTH;
4. onpedenenue MCTOYHMKOB XMMHYECKOH MH()OpMALWH, MOIydEHHE W aHAIM3 €€, CO3IaHME
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTaLUs;
5. ucnonv3o6anue OCHOBHBIX MHTEJUIEKTYalbHBIX OIEpALMii: aHAIW3a M CUHTE3a, CPABHEHUS H
cucTeMaTH3anuu, 0000IIEHUS M KOHKPETH3AllUH, 6bld6/eHue TIPUUNHHO-CIICICTBEHHBIX CBS3€H U
nocmpoenue JIOTHIECKOT0 PacCyKJICHHUS U YMO3aKIIOUeHUs (MHAYKTUBHOTO, IEAYKTUBHOTO U 110
aHaJIOTHH) Ha MaTepualle eCTeCTBEHHO-HAyYHOI'O COJICPKAHUS;
6. ymenue cosnaBath, IPUMEHATH ¥ NPEOOPA3OBHIBATE 3HAKU W CUMBOJIBI, MOJIEIN M CXEMBI [T
peleHns yueOHbIX U M03HaBaTeIbHbIX 3ajay;
1. popmuposanue W pazeumue SKOJOTHYECKOTO MBINUIEHHUS, yMEHUE INPUMEHATH €ro B
MIO3HABATEIIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOM TMpakTHKE U  NpodecCHOHATHLHON
OpHUEHTALUH.

8. cenepuposanue uneit u onpeieseHRE CPEICTB, HEOOXOIUMBIX JUIS MX PEATU3aIUH.
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I1l. Mpeamernsie pesyabrarsi:

1. ymenue o603HauaTL XMMHYECKHE DJIEMEHTHI, HAa3bIBATh UX M XapAKTEPU30BATH HA OCHOBE
nonoxkeHus B [lepuoanueckoii cucreme J1. 1. Menneneena;

2. gopmynuposanue U3ydeHHBIX MOHATHIA: BEIECTBO, XMMUUECKUI JIEMEHT, aToM, MOJIEKyJa,
WOH, KaTHOH, aHUOH, MPOCTOE U CJIOKHOE BEIIECTBO, XMMHUYECKasl PEaKIMsl, BUAbl XUMHUUYECKHUX
peaKkui U T. I1.;

3. onpedenenue mno (GopMynaM COCTaBa HEOPraHHYECKMX M OPraHMYeCKUX BELIECTB,
BAJIEHTHOCTH aTOMOB XMMHYECKHX DJIEMEHTOB UJIM CTEIIEHH UX OKHCJICHMS;

4. nonumanue naGopMAaLMHU, KOTOPYIO HECYT XUMUYECKHE 3HAKH, (GOPMYJIBI U yPABHEHMUS;

. ymenue kraccuguyupoéame MpoCThie (METAILIBI, HEMETAILIBI, OJIArOPOJIHBIE Ta3bl) M CIIOKHBIE
(OuHapHbIE COETUHEHUS, B TOM YMCIIE U OKCHJIbI, a TAK)KE THAPOKCUABI — KUCJIOThI, OCHOBAHUS,
am(OTepHbIC THAPOKCHUIBI U COJIN) BEIIECTBA;

6. popmynuposanue TlepuoamuecKoro 3aKoHa, oObsACHeHue CTPYKTYphl U HMH(OpMaluu,
kotopyro Hec€r Ilepmomgmueckas cucremMa xumuyeckux oanemeHtoB J[. WM. Menneneesa,
packpuimue 3Ha4eHus llepnoanyueckoro 3akoHa;

1. ymenue xapaxmepuzosams CTPOCHHE BELIECTBA — BUIbI XMMHUYECKMX CBA3¢H M THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8. onucanue cTpoeHns aToMOB XUMHYECKUX 31eMeHTOB Ne 1—20 1 Ne26 u omobpadicenue ux ¢
MIOMOIIBIO CXEM;

9. cocmaenenue GopMyn OKCHIOB XHMHYECKMX 3JIEMEHTOB M COOTBETCTBYIOIIMX MM
TUIPOKCHUJIOB;

10. nanucanue crpykrypHbIX (GOpMYT MONEKYISAPHBIX COEAUHEHMH M (DOPMYIBHBIX €IMHUIL
MOHHBIX COEIMHEHUH 10 BaJICHTHOCTH, CTENIEHSIM OKHMCIIEHUS WIH 3apsaM HOHOB;

11. ymenue popmynruposamo OCHOBHBIE 3aKOHBI XMMHMH — IOCTOSHCTBA COCTABA BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPaHEHHSI MacChl BEILLIECTB, 3aKOH ABOTa/ipo;

12. ymenue gpopmynupoeams ocHOBHBIE TOJTOKEHHUS ATOMHO-MOJIEKYIIIPHOTO YYEHHUS U TEOPHH
AIIEKTPOJINTUYECKON TUCCOLMAIUY;

13. onpedenenue npusnakos, ycinoBuii NpOTEKAHUS U NPEKPAIIECHHS XUMUYECKUX PEaKIIHii;

14. cocmasnenue MOJIEKYJISIPHBIX YpaBHEHUI XMMHYECKHUX PEaKIUi, MOATBEPKAAOIINUX 00IIre
XUMHNYCCKHUC CBOfICTBa OCHOBHBIX KJIAaCCOB HCOpFaHI/ILIGCKI/IX BCIICCTB U 0Tpa>1<afoumx CBA3U
MEXK]y KJIacCaMU COECIMHEHUH;

15. cocmasnenue ypasHennii peakuuii ¢ yuacTueM 3IEKTPOIUTOB TAKKE U B HOHHOM (OpME;

16. onpedenenue no XuMUYECKMM YpaBHEHUAM MPHHAIIEKHOCTH PEAKIUH K ONpeNeIEHHOMY
TUILY WJIA BUAY;

17. cocmasnenue ypaBHeHHI OKMCIMTENLHO-BOCCTAHOBUTENBHBIX PEAKIUI C TOMOLILIO METO/A
AJIIEKTPOHHOTO OajaHca;

18 npumeHnernue MMOHSITHMN «OKHUCIICHHUC» u «BOCCTAHOBJICHHC» JJIA
XapaKTEPUCTUKU XUMHUYCCKUX CBOMCTB BCIIICCTB,

19. onpedenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIUH XJIOPH/I-, CYJIb(aT- U KapOOHAT-aHMOHBI
Y KaTMOH aMMOHHS B PacTBOPE;

20. obvacnenue BauAHKS pa3TMYHBIX (AKTOPOB HA CKOPOCTH XMMHUYECKHMX PEAKIIHI;

21. ymenue xapaxmepuzoeams N0JI0KEHUE METAILIOB M HEMETAIIOB B Ilepuoauueckoii cucreme
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJUIOB, o01I1e PU3NUecKre U XUMUYECKHE CBOMCTBA;
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22. 06vsacHenue MHOrOOOpasMsi MPOCTHIX BEIIECTB SBICHMEM ALIOTPOINMH C yKa3aHHEM eé
MPUYNH;

23. ycmanoenenye pasnuuii THAPO-, THPO- U SIEKTPOMETAIIYPIHH H ULTIOCMPUPOSAHIUE UX
pUMepaMu MPOMBIIUICHHBIX CIIOCOOOB MOJIy4YEHHUsI METAIJIOB;

24. ymenue oasame obuyro xapakrepuctuky snementos |, 11, VIIA rpynm, a Takke Bogoposa,
KHCJIOpO/Ia, a30Ta, cepbl, pocdopa, yriaepoaa, KpeMHHUS H 00pa30BaHHBIX MU MIPOCTHIX BEIISCTB
U BOKHEUIINX COCIUHEHHH (CTPOCHHE, HAXOXICHHE B MPUPOJE, MONydeHue, (pu3udeckue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE);

25. ymenue onucvliéams KOPPO3UIO METAUIOB U CIIOCOOBI 3aIUTHI OT HEE;

26. ymenue npouzeo0ums XMMHYECKHE PACUETHI C MCHOIB30BAHMEM MOHATUH «MAccOBast OIS
BEIIECTBA B CMECH», «KOJHYECTBO BEIIECTBA», «MOJSIPHBIH 00BEM» mo dopmynam u
YpaBHEHUSIM PEAKIINIA;

27. onucanue cBOICTB U NPAKTUYECKOTO 3HAYCHUS U3yUYEHHBIX OPTAHUYECKHUX BELIECTB;

28. gvinonnenue  0603HAYEHHBIX B IIPOrpaMMe  OKCIIEPMMEHTOB,  PACHO3HABAHUE
HEOPTraHWYECKHUX BEIECTB [0 COOTBETCTBYIOIIUM MPU3HAKAM;

29. cobnrooenue npasua 6€30MacHOM paboTHl B XMMHYECKOM KabuHeTe (1abopaTtopun).
IMoaxoambl Kk oeHKe

[Ipu oreHke y4eOHBIX JOCTHMIKEHUW YYaIIMXCS MPUMEHSETCS KpUTepUalibHAsg CHUCTEMa
OIICHUBAHUS
0 MATHOALILHOM 1IKaie (0TMETKa «1» He CTaBUTCSA):

Kpurtepun oneHKH yCTHOr0 0TBeTA.

OT1meTka «5» cTaBUTCH, €CIIU:

* OTBET MOJIHBIM U IPABUJIbHBIM HA OCHOBAaHUHU U3YUEHHBIX TEOPUIA;

» MaTepuai U3J0KEH B IOTUUECKOM MOCIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;

* OTBET CaMOCTOSITEIIbHBIM.

OT1meTKka «4» CTaBUTCS, €CIIN;

* OTBET IIOJIHBIN ¥ IPABUJIbHBIM HA CHOBAHWH W3YyUYEHHBIX TEOPHIL;

e MaTepuaja M3J0KEH B OMPEIEICHHON JIOTMUECKOW IMOCIEeI0BATEIbHOCTH, MPU ITOM
JOTIYIIEHbI JBe-TPU HECYIIECTBEHHbIE OINMOKM, WCIPABICHHbIE MO TPEOOBAHUIO YUYHUTENS.
OtrmeTka «3» CcTaBUTCS, €CIIU:

* OTBET IOJIHBIH, HO TIPU 3TOM JIONYIIEHa CYIIECTBEHHAs OINOKa;

* WJIK OTBET HEIOJIHBIN, HECBS3HBIN.

OTMeTKa «2» CTaBUTCS, ECIH:

* IPY OTBETE OOHAPYKEHO HEMOHUMAHHUE yUJalTUMCs COJIepKaHus yIeOHOT0o MaTepuaa,;

* WK JIOTYIIIEHBI CYIIIECTBEHHBIE OMUOKH, KOTOPBIC YUAIIHICS HE MOXKET UCTIPABUTH TIPH
HaBOSIIITUX BOMPOCAX YUHUTEIS,;

* 1100 MPU OTCYTCTBHH OTBETA.

OueHka IKCIePUMEHTAJbHBIX YMEHH.

OneHka cTaBUTCS HA OCHOBAaHWM HAONIOJCHUS 32 YYAIIUMHUCS B XOJE BBITIOJHEHUS
MPAKTUYECKON pabOTHI M MMCbMEHHOTO OTYeTa 3a padoTy.

OT1MmeTKa «5)» CTaBHUTCS, SCIIH:

* paboTa BBITMIOJHEHA TOJHOCTHIO M 03 OIMOOK, CAeNTaHbl MPAaBWIbHBIC HAOIIOMCHUS U
BBIBO/IBI;

* OKCIIEPUMEHT OCYIIECTBIIEH IO IJIaHY C YY€TOM TpeOOBaHUI TEXHUKU OE30MaCHOCTU U
MpaBuJI pabOTHI C BEIECTBAMHA U 00OPYI0BAaHHUEM;
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* IPOSIBJIEHBl OPraHM3allMOHHO - TPYIOBBIE YMEHHS, MOIICPKUBAIOTCA YHCTOTa U
MOPSIIOK Ha pabodyeM MecTe, SJKOHOMHO HUCIONB3YIOTCSI PEaKTHBBIL.

OtmeTka «4» cTaBUTCS, €CIIH:

* paboTa BBIMOJIHEHA MPABUILHO, C/ICTIaHbl MPABUIIbHBIC HAOIIOICHUS W BBIBOJBI, HO MPU
ATOM DKCIIEPUMEHT MIPOBEJICH HE MOJHOCTHIO;

* WIK JOMYIIEHbl HECYIIECTBEHHBIE OIIHMOKH B paboTe ¢ BelIecTBaMU U 000pyI0BaHUEM.
OT1meTka «3» CTaBUTCS, €CIIU:

* paboTa BBINIOJIHEHA MPABUIILHO HE MEHEE, YeM HAIOJIOBUHY,

* WIM JONyLIeHa CYIIECTBEHHas OLIMOKa B XOJ€ JKCIHEPUMEHTa, B OOBSCHEHUU, B
opopmiieHHH pabOThl, B COOJIOJCHUM TPaBWJI TEXHUKM O€30MacHOCTH Tpu padore ¢
BEIIECTBAMH U 000PYIOBaHUEM, KOTOPAsI HCIIPABIISIETCS 11O TPEOOBAHUIO YUUTEISI.

OTtMmeTKa «2» CTaBUTCS, €CIIN:

e qomyuieHbl 1Be (M Oojee) CyIIeCTBEHHbIE OIMMOKKM B XOJ€ SKCIEPUMEHTa, B
00BsicHEeHUH, B 0POpMIIEHUU pabOThI, B COONIOICHUN MPAaBUI TEXHUKU 0€30MacHOCTH, KOTOPhIE
yUaluiicss He MOXKET UCIIPABUTh JJAXKe M0 TPEOOBAHUIO YUUTEIS,;

* paboTa He BBINOJIHEHA, Y YYaIErocsi OTCYTCTBYET IKCIEPUMEHTAIbHBIC YMEHUS.

Ouenka yMeHUH peliaTh pacyeTHbIE 321a4H.

OTMeTKa «5» CTaBHUTCS, €CIIM B JIOTUYECKOM PACCYXJICHHH W PEIICHUU HET ONIMOOK,
3a/1a4ya perIeHa parroHAIBHBIM CIIOCO00M;

OTMeTKa «4» CTaBUTCSA, €CIIM B JIOTHYECKOM pACCYXKICHWW U PEHICHUH HET
CYILIECTBEHHBIX OIMMOOK, HO 3aja4ya pelieHa HepalMOHAIBHBIM CIIOCOOOM, WIJIM JIOMYIIEHO HE
OoJee IBYX HECYIECTBEHHBIX OLTHOOK.

OtMmeTKa «3» CTaBUTCS, €CITU B TIOTUYECKOM PACCY>KICHUH HET CYIIECTBEHHBIX OIIHNOOK,
HO JIOMYIIIEHA CYIIECTBEHHAs OIMOKa B MATEMAaTHYECKUX pacueTax.

OTrMeTKa «2» CTaBUTCA, €CITM HMEIOTCA CYIIECTBEHHBbIE OMIMOKH B JIOTHYECKOM
paccyXJI€HUU U B PELICHUH; OTCYTCTBYET OTBET Ha 3aJlaHUE.

OuneHka MMCbMEHHBIX KOHTPOJIbHBIX PadoT.

Ormerka «5» CcTaBUTCA, €CAU: OTBET TOJHBIA M MNPaBWIbHBIMA, BO3MOYHA
HEeCYIIeCTBEeHHAs OInOKa.

OTrMeTKa «4» CTaBHUTCSA, €CIM: OTBET HEMOJHBIA WIM JIONYIICHO HE Ooiee ABYX
HECYIIECTBEHHBIX OIIHOOK.

Otrmerka «3» cTaBUTCs, ecnu: paboTa BBINOJTHEHa HE MEHEE YeM HaloJIOBUHY,
JIOTIYIIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U TP STOM JIBE-TPU HECYIIECTBEHHBIE.

OtrMeTka «2» cTaBUTCA, e€cnu: paboTa BHINIOJHEHA MEHBIIE, YeM HATOJOBHHY WU
COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OMNOOK, MO0 padoTa HE BHIMOJTHEHA.

[Ipu oreHKE BBITIOJHEHUS MUCHMEHHOW KOHTPOJIBHOW pabOThI HEOOXOIUMO yUUTHIBATH
TpeOOoBaHUs €IUMHOTO OpPOorpaPruecKoro pexuma.

Ouenka TecToBbIX pador.

Tecthl, cocTosime U3 MSATH BOMPOCOB MOXKHO HCIOIB30BaTh MOCIE U3YYCHUS KakIOTO
matepuana (ypoka). Tect u3 10—15 BompocoB HUCMONB3YeTCS I MEPUOIAIECKOTO KOHTPOJIS.
Tect 3 20—30 BonpocoB HEOOXOMMO HCIIOJIB30BATh ISl HTOTOBOTO KOHTPOJIS.

[Ipu orieHUBaHUY HCTIONB3YETCs CIEIYIOIIAs IITKaja:

JIns Tecta U3 MATH BOIIPOCOB

* HET OIIHMOOK — OIICHKA «5»;

* O[HA OIINOKA — OIIEHKA «4»;

* JIB€ OLIMOKU — OLIEHKA «3»;



* TP OMIMOKH — OIIEHKA «2».

st recta u3 30 BOpoCoB:

+ 25—30 mpaBUIBHBIX OTBETOB — OIICHKA «5;

+ 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4);

+ 12—18 npaBUIBHBIX OTBETOB — OIICHKA «3»;

* MeHbIIIE 12 MpaBUIIbHBIX OTBETOB — OLIEHKA 2.

Ouenka pedepara.

Pedepar onennBaeTcs no cieayomuM KpUTepusM:

* coOroieHrE TpeOOBaHUH K ero 0(popMIICHHIO;

* HEOOXOIMMOCTh M JIOCTaTOYHOCTHb JJISi PACKPBITHS TEMbl NPUBEACHHOW B TEKCTE
pedepara nHpopMaIUy;

* yMeHHe o0ydaromierocst CBO0OIHO U3JIaraTh OCHOBHBIC HJIEH, OTPAKEHHBIE B pedepare;

* CIIOCOOHOCTh OOYYaroIIerocsi MOHSATh CYTh 3a/1aBaéMbIX WICHAMH AaTTEeCTAallMOHHON
KOMUCCHH BOIIPOCOB U CPOPMYIHPOBATH TOYHBIE OTBETHI HA HUX

Kpurtepun oneHKM NPOEKTHOH M HCCJIeI0BATEIbCKOW pPadoThl pa3pabaThIBAIOTCS C
yuéToM 1ele W 3aJay MPOEKTHOW JEATEeIbHOCTH Ha JaHHOM JTane o0pa3oBaHUSs.
WuauBuayalbHBIN TPOEKT 11e1eCO00pa3HO OLIEHUBATH MO CIAEAYIONINM KPUTEPHSIM:

1. ClocOOHOCTh K CaMOCTOSITEIbHOMY MPHOOPETCHUIO 3HAHUM M PEIICHHIO MpoOIeM,
NPOSIBIIAIONIASCS B YMEHUHU TIOCTaBUThH MPOOJIEMY M BHIOPATH aJIeKBaTHBIE CIIOCOOBI €€ pelIeHus,
BKJTIOYast MOMCK M 00paboTKy MH(pOpManuu, GOpMyIMPOBKY BBIBOJOB W/WIM OOOCHOBAaHHE U
peanu3anuio/anpo0ayo IPUHATOTO peleHus, 000CHOBAaHHE M CO3JaHWE IMPOTrHO3a, MOJEIH,
MakeTa, 00beKTa, TBOPYECKOTIO peIIeHus U T. 1. JJaHHBIN KpUTEepHuil B 1IeIOM BKJIIOYAET OLIEHKY
c(OPMHPOBAHHOCTHU MO3HABATEIbHBIX YUE€OHBIX AEHCTBHIM.

2. CpopMHpPOBAHHOCTh MPEIMETHBIX 3HAHUM U CIIOCOOOB NEHCTBUM, MPOSABIAIOMIAACA B
YMEHUHU PACKpBITh COJAEp)KaHUE pPAaOOThl, TIPAMOTHO U OOOCHOBAaHHO B COOTBETCTBUHU C
paccMaTpuBaeMoi MpoOIeMoii/TeMol UCTI0Ib30BaTh UMEIOLINECS 3HAHUS U CIIOCOOBI AEHCTBHIA.

3. ChopMUPOBAaHHOCTh  PETYNATUBHBIX  JEHCTBUH, MPOSBISIOMIAACS B yMEHHUH
CaMOCTOSITENIbHO IUIAHUPOBAaTh U YIPaBISATh CBOEH IIO3HABATENbHON J1€ATENbHOCTHIO BO
BPEMEHH, HCIOJIB30BaTh PECYPCHBIE BO3MOXKHOCTH JJSl JIOCTHIKEHHUS IieNied, OCYIECTBIISTh
BBIOOp KOHCTPYKTHBHBIX CTPATETHH B TPYAHBIX CHTYaIUsX.

4. ChopMHPOBAaHHOCTh KOMMYHHKATHBHBIX JEHCTBUM, MPOSBISAIOMIAACA B YMEHHUH SICHO
U3JI0KHUTh U 0OOPMUTH BBIMOJIHEHHYIO PabOTy, IPEACTaBUTh €€ Pe3yNIbTaThl, apTyMEHTUPOBAHHO
OTBETUTH HA BOIIPOCHI.

MaxkcumanbHasi OIleHKa M0 KaKJIOMy KPUTEpUIO HE JIOJDKHA MpeBbILaTh 3 OamuioB. Ilpu
TaKOM IMOJIX0JIe JOCTHUKEeHHE 0a30BOT0 YpOBHS (OTMETKA «yJIOBJIETBOPUTEIHHOY») COOTBETCTBYET
MOJIy4eHUI0 4 MEepBUYHBIX OayIoB (IO OJHOMY Oallly 3a KaXKAbI M3 YEThIPEX KPUTEPHEB), a
JOCTHKEHHNE TOBBIIIEHHBIX YpPOBHEH COOTBETCTBYET MOJYyYEHUI0 7—9 NepBUYHBIX OaioB
(oT™meTKa «xopoio») win 10—12 nepBUYHBIX OaJIII0B (OTMETKA OTIHMYHOY).



3. ConeprxaHue y4eOHOT0 mpeaMeTa
8 kaacc

HavanbHble NOHATHS U 3AKOHBI XUMHH.

Tena u BemectBa. CBoiCTBa BemlecTB. JTAJOHHBIE (U3UUECKUE CBOWCTBA BEILECTB.
Marepuansl u MmaTepuanoBeeHue. Poinb XMMUU B )KU3HU COBPEMEHHOTO 0011ecTBa. OTHOIIEHUE
oOmrecTBa K XUMHUH: XeMorinst 1 xeMohoOwus.

Meroapl u3ydenus xumuu. HaOmomenwe. DkcnepumeHT MopenmupoBanue. Moaenu
MaTepHuallbHbIE U 3HAKOBBIE HJIM CHMBOJIbHBIE.

l'azpr. Kunkoctu. TeEpaple BemiecTBa. B3auMHble Nepexonbl MEXIy arperaTHbIMHU
COCTOSIHMSIMH BEIIIECTBA: BO3TOHKA (CyOIMManusi) u aecyOnumarnus, KOHJISHCAlus U HCIapeHue,
KPUCTAJUTU3ALIUS U TIJIaBJICHUE.

®dusnyeckue aBiaeHud. YucTbie BEMEecTBa U CMECH. | 'OMOreHHbIE U TE€TEPOTreHHBIE CMECH.
Cwmecu ra3zoo0pasneie, >xuakue u TBEpIbIe. CrocoObl pa3feneHus CMecel: MEeperoHka, Hiu
TUCTHIUIAIMS,  OTCTauBaHue,  (UIBTPOBAHUE, KPUCTAJUIM3AIMS WM  BHIIApUBaHUE.
Xpomarorpadus. [Ipumenenue 3Tux cnocoboB B 1a00paTOPHON MPAKTHKE, HA IPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DSJIEMEHTBl. ATOMBI U MoOJIeKyJbl. [IpocTble W ClOXHBIE BelleCTBa.
AmoTponus Ha npumepe Kuciaopoaa. OCHOBHbBIE MOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YUEHMSL.
Nonsbl. BemecTBa MOJIEKYIAPHOTrO U1 HEMOJIEKYJISIPHOTO CTPOCHHUS.

3Haku (CUMBOJIBI) XUMHYECKHX JJeMEHTOB. HMH(popMalys, KOTOpYH HECYT 3HaKu
XUMHUYECKUX JJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHUW HEKOTOPBIX XHUMHYECKHUX JJIEMEHTOB.
[Tepuoanueckas Tabnuua xumudeckux sneMeHToB [[. V1. MeHzaeneeBa: KOPOTKOMEPHOAHBIA U
JUTMHHOTIEpUOAHBIN BapuaHThl. [lepuoast u rpynmel. [ aBHas u mobovHast MOATPYIIBL, UIH A- U
Bb-rpynnel. OTHOCHUTENBHAS aTOMHas Macca.

Xumuyeckue Gopmynsl. Muaekcel u kodpduimerTsl. OTHOCUTENbHAS MOJEKYIIpHas
Macca. MaccoBasi 1ol XUMHUYECKOTO dJIeMEHTa B coequHeHuH. MHpopmalus, KOTOpyo HeCyT
XUMUYECKHUE (POPMYIIBIL.

BanentHocTh. CTpykTypHBIE (GOpMyNbl. XHUMHYECKME C IIOCTOSHHOW U IEpeMEHHOMN
BaJICHTHOCTHI0. BBIBOJ (dopMysbl coeauHeHUs MO BajeHTHOCTU. OmpesesieHne BaJICHTHOCTH
XUMHUYECKOTO J3JieMeHTa 1o ¢opmyne BemectBa. (CocTaBiieHue Ha3BaHUN COEAMHEHUH,
COCTOAIIMX M3 JBYX XUMHUYECKHX DJIEMEHTOB, 10 BAJICHTHOCTU. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTB.

Xumuueckue peakuuu. PeareHTsl W OpoAayKThl peakuuu. [Ipu3Hakm XUMHYECKUX
peakuuii. YcioBus UX NPOTEKaHWs W TNpekpaieHus. Peakuuu ropeHus. DK30TEPMHUECKUE U
SHIOTEPMUYECKUE PEAKIIUH.

3aK0H COXpaHEHHUS MacChl BEIIECTB. XUMHUUECKHE ypaBHEeHHs. COCTaBICHUE XUMHUYECKUX
ypaBHeHu. THbOpMaIus, KOTOpyro HECET XUMUYECKOE ypaBHEHHE.

Knaccudukanmss XuMHYeCKUX PEAKIUA MO0 COCTaBY M YHCIY PEareHTOB M TPOIYKTOB.
Tunel XUMUYECKUX peakuuid. Peakiuy coequHEHUs, Pa3IoKEeHHs, 3aMeIIeHHs U OOMEHa.
KaranuzaTops! u kaTanus.

JemoHcTpanuu:

e Koyuteknust MaTepuaioB U U3AENINN U3 HUX.

e Moienu, UCTIONb3yeMble Ha yPOKax (PU3UKHU, OMOIOTUN U reorpadpui.

e OOBEMHBIE U IIAPOCTEPIKHEBBIE MOJIENIN HEKOTOPBIX XUMUYECKUX BEILIECTB.

e Mojenu KpUCTAUNIMYECKUX PEIETOK.
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o Cobupanue npudopa Ist MOTYICHUS ra3a U MPOBEPKa €ro TePMETUIHOCTH.

e Bo3roHka cyxoro JipJia, 1ojia Wik HaraauHa.

e ArperaTHbl€ COCTOSTHUS BOJIBI.

e Pa3jienieHre JByX HECMEIIMBAKOIINXCS )KUIKOCTEN € TOMOILBIO IEJIUTEIbHON BOPOHKH.

o Jluctuiiarop u ero pabora.

e YcraHoBKa /i puinbTpoBaHus U €€ padoTa.

e YcTaHOBKa JJIs BBIIApUBaHUs U e€ paboTa.

o Kosekius ObITOBBIX TPUOOPOB U1 (PUITBTPOBAHUS BO3IyXa.

e PazgeneHue Kpacsmero BemiecTBa (omacrepa € TOMOINBIO MeToJa OyMaXHOH
xpomarorpadumu.

e Mojenu alToTPOHBIX MOAU(HUKAIIUHN YTiiepoJa U Cephl.

e [Josryuenue o30Ha.

e IToprpers! U. 5. Bepuemuyca u JI. V. Menzeneena.

e KopoTkonepuoaHbli U JJIMHHOIIEPUOJHBIA BapUaHThl mnepuoaudeckoil cucremsl [ U.
Menneneena.

e KoHCTpyHpOBaHHE HIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYII.

e Annapart Kunna.

e PazyioxkeHue Guxpomara aMMOHHS.

e ['opeHue cepbl 1 MarHUEBO JICHTHI.

e [loptpersl M. B. Jlomonocosa u A. JI. JIaBya3be.

e OnbITHI, WUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.

e ['openue ocdopa, pacTBOpeHHE MPOAYKTa TOPEHUSI B BOJIE U MCCIIEAOBAHUE TIOTYyYEHHOTO
pacTBOpa JIAKMYCOM.

e B3anmMoeCTBHE COJITHOM KUCIIOTHI C IUHKOM.

e [Tonnyuenue runpoxcuna meau(1l) u ero paznoxenue mpu HarpeBaHUU.

JlaGopaTopHBIE OTIBITHI:

* O3HaKOMJIEHHUE C KOJUIEKIMEH 1ab0paTOpHOM MOCYIBI.

* [IpoBepka repMeTHYHOCTH pUOOpa /s MOTYyUEHHS Ta30B.

* O3HaKOMJIEHHE C MUHEpaJlaMi, 00pa3yIoIUMHU IPaHUT.

* [IpuroroBiieHnE T€TEPOrEeHHON CMECH ITOPOIIKOB CEPBI C JKEIE30M U UX pa3IEICHHUE.

* BzauMoselicTBrE pacTBOPOB XJIOPUIOB U MOAUIOB KaJIKs C paCTBOPOM HHUTpaTa cepedpa.

* [Tomyuenne rugpokcuaa menu(ll) u ero B3auMoaeiicTBrEe ¢ CEPHON KUCIOTOM.

* BzaumonelicTBre pacTBopa coibl ¢ KUCIOTOM.

* IIpoBepka 3akOHa COXpAaHEHHS MacChl BEIIECTB Ha MPHUMEpPE B3aUMOACUCTBUS LIENOUYH C
KHCIJIOTOM.

* IIpoBepka 3akOHa COXpAaHEHHS MacChl BEIECTB Ha MPHUMEpPE B3aUMOACUCTBUS IIENOUYH C
conbto xene3a(lll).

* PaznosxeHne nepokcuia BoJOpoa ¢ IOMOIIbI0 okcua Mapranna (IV).

* 3aMelleHNe XKENe30M MEAN B METHOM KYIIOPOCE.

[IpakTuueckue pabOTHI:

1. IIpaBuna TexHUKH OE30MACHOCTH M HEKOTOpHIE BUIBI pabOT B XMMHYECKOH J1aboparopuu
(kabuHETE XUMUH).
2. HaGmroieHue 3a ropsiiiei CBe4oi.
3. AHanu3 mo4BkI (aHAJIOT PaboThl «OUYNCTKA TOBAPEHHON COJIN).
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Baxxneiilmue mnpeacTaBUTEeNM HeopraHmveckux BemecTtB. KoumnyecTBeHHbIe
OTHOIIIEHWS B XHMUM.

CocraB Bo3ayxa. Ilonstue 06 00bEMHON 101€ KOMIOHEHTA MPUPOTHON T'a30BOM CMECH
— Bo3ayxa. Pacuér 00bEMa KOMIIOHEHTA Ira30BOI CMECH IO €ro 00bEMHO J0J1€ U HA000POT.

Kucnopoa. Ozon. Ilomyuenue kucnopoma. CoOupanue u pacrno3zHaBaHHE KHUCIOPOAA.
XHUMHUYECKUE CBOMCTBA KUCIOPOAA: B3AUMOJECHCTBUE ¢ METANIAMU, HEMETAJUIAMHU U CJIOKHBIMU
BemectBamiu. [Ipumenenne kucinopona. Kpyrosopor kuciopoaa B npupoje.

Oxcuapl. OOpazoBanue Ha3zBaHUU OKCHAOB Mo ux ¢opmynam. CocraBieHue QGopmyi
OKCHUJIOB IO MX Ha3zBaHusM. [IpencraBuTeny OKCHAOB: BOJAa W YIJIEKUCIBIM ras3, HeraméHas
U3BECTb.

Bonopon B npupoae. ®usndeckne 1 XUMUYECKUE CBOMCTBA BOJOPO/IA, €0 MOJYyYEHUE U
npumenenue. Kucmorel, ux cocraB u wux kinaccudukanusa. Muaukaropel. Tabmuna
pactBopumocTH. CepHasi ¥ COJsiHAs KUCIOThI, UX CBONCTBA U IPUMEHEHHE.

Comm, ux cocraB u Ha3BaHus. PacTtBopumocts cosneil B Bozae. llpencraButenu conei:
XJIOpHU HaTpus, KapOoHAT HaTpusl, pocdaT KaabIusl.

[TocTossnnass ABoraapo. KomunuectBo BemtectBa. Monbs. MomsipHas Macca. KpatHbie
€UHULbIl U3MEPEHUs KOJIMYECTBA BEIIECTBA — MWJUIMMOJb U KWIOMOJb, MUJUIMMOJSIpHAs U
KHJIOMOJISIpPHAsI MacChl BEIIECTBA.

Pacuérel ¢ MCMOIB30BaHMEM TMOHSATUNA «KOJUYECTBO BEIIECTBA», «MOJISIpHAS Maccay,
«IOCTOSIHHASE ABOTAIPO».

3akon ABoraapo. Momnspabli  00bEM Tra3000pa3HbBIX BemiecTB. OTHOCHUTENBHAS
IJIOTHOCTB Ta3a Mo APyromy rasy.

KpatHbpie enuHuIBl H3MEpPEHHS — MUJUTMMOJSIPHBIE W KHJIOMOJSPHBIA  OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ MCnOab30BaHMEM MOHSATUN «KOJWYECTBO BEILECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPON.

IMuapocdepa. KpyroBopot Bojibl B ipupojie. Pu3nyeckue 1 XUMHYECKUE CBOMCTBA BO/IBI:
B3aMMO/JICUCTBUE C OKCUIAMHU.

OcHoBanus, ux cocraB. PactBopuMocTh OCHOBaHMII B Bojae. M3mMeHeHHe OKpacku
WHJUKATOPOB B IIEIOYHOM cpene. IIpencraBurenu mienoden: TMAPOKCHIBI HATPUSA, Kalusd U
KaJIbLIMSL.

PactBoputens u pacrBopénHoe BemectBo. PactBopel. PactBopenue. ['maparsl. MaccoBas
JI0JIsI PacCTBOPEHHOTO BellecTBa. PacuéThl, CBSI3aHHbBIE C HUCIOIB30BAHUEM IOHATUS «MaccoBas
JIOJISI PACTBOPEHHOTO BEIIECTBAY.

JleMoHCTpauu:

e OnpeneneHre coiepKaHus KUCIOPO/ia B BO3AYXE.

e [TonyueHune KucIopoaa pa3ioKeHHEM TIepMaHTaHaTa Kajaus U TIEPOKCH/Ia BOJOPO/Ia.
e CobupaHue METO/I0M BBITECHEHUS BO3lyXa U BOBI.

e Pacnio3HaBaHue KUCI0OpOa.

e ['opeHue Maraus, xxemnesa, yris, cepsl U pochopa B KUCIOPOJIE.

e Kosuiekius OKCUJI0B.

e [lonyuyenue, coOupaHue U pacro3HaBaHKue BOJOPOAA.

e ['openue Bogopoaa.

¢ BzaumoseiictBue Bogopoaa ¢ okcuaom meau(Il).

° KOHHGKHI/IH MUHCPAJIbHBIX KUCJIOT.
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e [IpaBuiio pa3daBiaeHUs CEPOM KHCIOTHI.

e Koutekuus conei.

e Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE.

e HekoTopble MeTauibl, HEMETAJIBI U COECJUHEHHUsI C KOJIMYECTBOM BEUIECTBA, PAaBHBIM |
MOJIb.

e Mozenb MOJISIPHOTO 00BEMa ra3000pa3HbIX BELIECTB.

e Kosutekuus OCHOBaHUM.

JlaBopaTopHble ONBITHI:

* [TomyTHEHHE N3BECTKOBOW BOJBI IIPU MTPOITYCKAHUM YIVIEKUCIIOTO rasa.

* [Tonmydyenue Boopoaa B3aMMOIEHCTBUEM [IUHKA C COJITHOM KUCIIOTOM.

* PacniozHaBaHue KHUCIIOT C IOMOILBIO HHIUKATOPOB.

* I3MeHeHe OKpacKu MHAUKATOPOB B LIEJIOYHOM Cpeie.

* OsHakoMJIEHME C [penaparaMy JOMAallHEHd WIM IIKOJIbHOW aIlTe4yKd: pacTBOpaMH
IIEPOKCHUA BOJOPO/IA, CHUPTOBOM HACTOMKH HOJa, aMMHAKa.

[TpakTrueckue paboThI:
4. Iony4yenue, coOupanue u pacro3HaBaHUE KUCIOPOA.
5. lomyuenue, cobupanue u pacrno3HaBaHUe BOJOPOIA.
6. IIpuroroBiieHre pacTBOpa C 3aJJaHHOM MacCOBOM J10JIEH paCTBOPEHHOIO BEIIECTBA.

OcHoBHbBIE KJ1aCChl HEOPTAHUYECKUX COeITMHEeHM .

O6o0uienne cBenaeHnid 00 OKCHAAX, WX KiIacCH(UKAIMHM, HAa3BaHUSAX M CBOMCTBAX.
Croco0BblI MOTy9eHUST OKCHJIOB.

OcHoBaHus, ux Kiaccuukaius, Ha3BaHUS U CBOMCTBA. B3anmoelicTBHE C KUCIOTaMHU,
KHUCIOTHBIMM OKCHJIaMH U COJNSIMU. PasniokeHue HepacTBOPUMBIX oOcHOBaHUH. CrocoObl
MIOJIy4YEHUSI OCHOBaHUI.

Kucnorsl, ux knaccupuxanus u Ha3BaHusg. OOmMe XMMHUYECKHE CBOWCTBA KHCIOT.
B3aumoneicTBue KHUCIOT ¢ MeTallaMU. OJIEKTPOXMMUYECKUH PpAJl HaNpsHKEHUH METasuIoB.
B3aumoneiicTBue KMCIOT C OKCHIaMU METaioB. B3aumoseiicTBie KHUCIOT ¢ OCHOBaHUSIMH —
peakuus HeWTpanuzauuu. B3aumopeiictBue kucior ¢ consimu. [lonmydeHue OecKUCIOPOIHBIX U
KHCIJIOPOJCOAEPKAILINX KUCIIOT.

Comn, ux xknaccudukamus W CBOWMCTBA. B3ammopmeilcTBue coyeil ¢ MeTallilaMH,
0COOCHHOCTH 3TUX peakuuid. BzanmopeiicTBue comneit ¢ CoNsIMH.

I'enernueckue psapl MeTalla U HeMeTaula. ['eHeTmdeckas CBs3b MEXIy KiaccaMu
HEOPraHMYECKUX BEILECTB.

JlaGopaTopHbIE OMBITHI:

* B3aumoiercTBre OKCUAA KAJIbLUA ¢ BOJOM.

* [ToMmyTHEHHE U3BECTKOBOM BOBI.

* Peakuusi HEUTpanu3aluu.

* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3aumoelicTBre ¢ KUCIOTOM.
* Paznoxenue ruapoxcuna meau(Il) mpu narpesanuu.
* BzauMmozelicTBrE KUCIOT C METaJNIaMHU.

* BzauMonelicTBrE KUCIIOT C COJISIMM.

* O3HaKOMIJIEHHE C KOJUICKIIUEH COJICH.

* B3aumopeiictBue cynspata meau(ll) c xenezom.

¢ B3auMoelicTBUE COJIEH C COIIMMU.
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* ['eHeTnyeckas CBsI3b MEXAY KJIAacCaMU HEOPTaHWYECKHUX BEUIECTB Ha IPUMEPE COCIUHEHUN
Meu.

[TpakTuyeckue pabOTHI:
7. PelieHue SKCIEpUMEHTANBHBIX 3a7ad 10 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCTMHEHUI».

Ilepuoauyeckuii 3aKOH M MepPUOAMYECKAs cHUCTeMa XuMH4ieckux 3jiemenToB /. U.
MenpaeneeBa. CTpoeHue aToma.

EcrecTBeHHBIE ceMeCTBA XMMHUUYECKHX 3JIEMEHTOB: LIEJIOYHBIE U ILIEIOYHO3EMEIIbHBIE
MeTaJlJIbl, TaJIOTeHbl, HHEPTHBIE (OaropoaHbie) ra3sl. AMporepHOCTh. AMGBOTEpHBIE OKCUABI U
rugpokcuabl. KoMIUIEKCHBIE COMN.

Otkpsitue Jl. 1. MenaeneeBbIM NEpUOANYECKOT0 3aKOHA U CO3JaHUE UM IIEPUOJUUECKON
CHUCTEMbI XUMUYECKHUX JIEMEHTOB.

AToMBI Kak ¢opMa CYIIECTBOBAHUS XMUMHUYECKHUX 3JeMEHTOB. OCHOBHBIC CBEICHHS O
CTpOeHHH aToMOB. JloKka3zaTenbcTBa CIOXHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopra.
[InaneTapHast MOJieIb CTPOEHHUS aTOMA.

CoctaB aTOMHBIX sA€p: MNPOTOHBL, HEUTPOHbL. (THOCUTENbHAs aTOMHas Macca.
B3auMocCBA3b NOHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpoeHue 53JIEKTPOHHBIX YpPOBHEW aTOMOB XUMHYECKUX
aneMeHToB 1—20. [ToHsiTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®usmueckuil cmbicn cumBoiuku llepumonnueckoil cucrembl. CoBpeMeHHas
(dopMynupOBKa INEPUOJUYECKOr0 3aKOHA. l3MeHeHus CBOWCTB 3JIEMEHTOB B NEpUOAAX MU
rpynnax Kak (GyHKIHs CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa >JIEMEHTAa-MeTajla M D3JIEMEHTAa-HeMeTalla 1O HX I[OJIOKEHUIO B
MIEPUOANYECKON CUCTEME XUMUYECKUX deMeHTOB .. Menneneesa.

JleMoHCTpanuu:

e Pazyiinunbie popMbl TaOIUIL TEPUOTUUECKON CHCTEMBI.

e MoznenupoBaHue nocrpoeHus nepuoandeckon cucremsl . 1. Menaeneesa.
e Mosienu aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

e Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 MepuoIoB.

JlabopaTopHbIE OMBITHI:

¢ [Tonydyenne aM(poTEepHOTO TUAPOKCUIA M UCCIIEIOBAHUE €TO CBOMCTB.

Xumuueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU.

WNonnas xumuyeckasi cBsizb. VoHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HEMETAJIJIOB.
Cxembl 00pa3oBaHUsS MOHHOW CBSI3W JUIsl OMHapHBIX coequHeHHH. VoHHBIE KpucTasindecKue
peméTKy M (HU3UYECKHE CBOMCTBA BEIIECTB C ATUM THUMOM peméTok. [lonstue o GopmynbHOI
€IMHULIE BEUIECTBA.

KoBanenTHast xumMuueckasi CBsi3b. DIEKTPOHHBIE U CTPYKTypHBIe dopMyibl. [Tonstre o
BajieHTHOCTH. KoBajieHTHass HemomsipHas CBs3b. CxeMbl 00pa3oBaHMs KOBAJCHTHOW CBSI3W JIJIS
OMHApHBIX coeNUHEHUN. MONEeKyIsIpHble U aTOMHBIC KPUCTAUTMYECKUE PEHIETKH W CBOHCTBA
BEILECTB C ’TUM TUIIOM PEILIETOK.

DNEeKTpOOTPULIATENBHOCTb. Psn  anexkTpooTpuuarenbHocTH. KoBanmeHTHas mosisipHas
XUMHUYECKas CBs3b. Jumomas. CxeMbl 00pa3oBaHMs KOBaJEHTHOM MOJISIPHOM CBSI3H JJIsI OWHAPHBIX
coeIMHEHUI. MoJeKyIsipHble U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH M CBOMCTBA BEIIECTB C
3TUM TUIIOM PEHIETOK.

14



Merannuueckass XUMHYECKas CBSI3b M METaJUIMYeCKas KpUCTaJUIMYecKass pPEIETKa.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. EnnHas npupoia XUMUUYECKUX CBSI3EH.
Crenens okuciienus. CpaBHEHHE CTEIIEHU OKUCICHUSI U BaJIeHTHOCTHU. [IpaBuiia pacuéra
CTETIeHEH OKUCIIEHUS 10 (POopMysiaM XUMHUYECKUX COCTMHEHUH.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuu. OnpeneneHue CTeNeHel OKUCIEHMsS IS
JJIEMEHTOB, 00pa3yloluX BeIIeCTBAa pa3HbIX KiaccoB. Peakuum HOHHOro oOMeHa H
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHbBIE Peakiuu. OKUCIUTENh U BOCCTAHOBUTEIb, OKUCICHUE U
BocCTaHOBJIcHHE. (COCTaBIIEHUE YPaBHEHHUH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKLHN
METO/I0M 3JIEKTPOHHOTO OalaHca.
JemoHncTpanuu:
e BuneodparmenTs! u cnaiapl «VlOHHas XUMUYECKask CBS3bY.
e Kosutekus BemeCcTB ¢ MOHHOM XUMHUYECKOU CBSI3bIO.
e Mozeny HOHHBIX KPUCTAJNINYECKUX PEILETOK.
e BusneodparmenTsl U cnaiisipl «KoBaneHTHas XUMHUYECKasl CBA3bY.
e Kosuteknus BeIecTB MOJIEKYJIIPHOIO U @aTOMHOT'O CTPOEHUS.
e Mozenn MOJIEKYJISIPHBIX ¥ aTOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
e BusneodparmMeHTsl U ciaiipl «MeTamunueckas XuMUYECKast CBSI3bY.
e Koynekuus «MeTaulbl U CIUIaBbI».
e BiaumoelicTBUe IMHKA C CEPOil, COJIIHOM KucinoTo, xsuopuaom meau (II).
e [‘'opeHue marsus.
e B3aumoelcTBUE XJIOPHOM U CEPOBOJOPOIHON BOJBI.
JlaGopaTopHBIE OTIBITHI:
* I3roToBIeHHE MOJIEIIH, WILTIOCTPUPYIOIIEH CBOMCTBA METAJTIMYECKOM CBA3H.
9 kJ1ace
IloBTOpeHue u 06001IeHUE cBeleHUIT 10 Kypcy 8 kiacca.
bunapubie  coenumHenus. Okxcuisl  coseoOpasyrolMe M HecojeoOpasyroliue.
['mapokcunabpl: OcHOBaHUS, aM(OTepHbIE THIPOKCUABI, KHCIOPOJCOAEPIKALINE KHCIOTHI.
Cpennue, KuCIbIe, OCHOBHBIE U KOMIUIEKCHBIE COJIH.
O06o0u1ieHne cBeIeHUi 0 XMMUYECKUX peakuusax. Kiaccuukanms XuMUUecKux peakiuii
[0 Ppa3IMYHBIM [PHU3HAKaM: COCTaBYy W YHCIY pEarupyrolux U 00pa3yroIIMXCs BELIECTB,
TeroBoMy 3 PeKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEW OKUCIICHHS DJIEMEHTOB, 00pa3yIOIINUX
pearupyromue BEIIeCTBA, arperaTHOMY COCTOSIHUIO PEarupyroliuX BEIIECTB, MCIOJb30BaHUIO
KaTaJn3aTopa.

[ToHsiTHE O CKOPOCTU XUMHUYECKOU peakiuu. DakTopbl, BIUSIONINE HA CKOPOCTh
XUMUYECKHUX PEaKIUi: MPUPOJIa PEarupyroIuX BEMIECTB, UX KOHIICHTPAIINS, TEMIIepaTypa,
karanuzaTtopa. Karanus.

JeMoHcTpanuu:
¢(O3HAKOMJICHHE C KOJUICKIIMSIMM METAJIOB ¥ HEMETAILIIOB.
e(3HaKOMJICHHE C KOJUICKITHSIMH OKCHIOB, KHCJIOT U COJICH.
® 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT MPUPOJIBI PEarupyrOIINX BEIIEeCTB.
©3aBHUCUMOCTh CKOPOCTH XMMUYECKON PeaklUy OT KOHIEHTPALIMH Pearupyromnx BEEeCTB.
©33aBHCUMOCTb CKOPOCTH CONPUKOCHOBEHMS pEArupyIOINX BEIIECTB («(KUITSIILUN CION).
©3aBHUCHMOCTh CKOPOCTH XHUMHUUYECKON PEAKIIMK OT TEMIIEPATYPhI PEarupyIOMIUX BEIIECTB.

JIaGopaTopHBbI€ OTIBITHI:

* B3aumoielicTBMEe aMMHUaKka U XJIOPOBOJIOPOIA.
* Peakuusi HEUTpanu3aium.
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» Habmonenue TernoBoro 3¢ dexra peakiuu HeUTpaIu3aluu.

* BzaumoelicTBue cepHoi KHCIOTHI ¢ okcuoM meau(1l).

* Paznoxenue nmepokcuia BOJAOPOAa ¢ TOMOIIBIO KaTana3bl KapToders.

* 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOH PEaKIIUU OT MPUPOJIbI pearupyromux BEIeCTB Ha
puMepe B3aUMOJICHCTBUS PACTBOPOB THOCY Ib(aTa HATPUS U XJIOpHaa Oapus, THOCYIb(dara
HATPHUsS U COJISTHON KHUCIIOTBHI.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN pPEeaKIuu OT MPUPOJIb METAIJIOB IIPU UX B3aUMOJICUCTBUU
C COJITHOM KHCJIOTOH.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN PEeaKIIMU OT MPUPOJIbI KUCIIOT MPU UX B3aUMOJICUCTBUH C
JKEJIE30M.

* 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOHN PEaKIuu OT TeMIIepaTyphl.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaKIIui OT KOHILIEHTPALUH.

* 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIMU OT IUIOMIAJN COMPUKOCHOBEHUS PEarnupyromumx
BEIICCTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakliuu OT KaTaau3aTopa.

XnuMHUYeCKHe PeaKlMd B PACTBOPAX JIEKTPOJIUTOB.

[Tonste 00 SJIEKTPOIMTHYECCKON TUCCONMAIIMU. OJICKTPOIUTBI M HEIJIEKTPOJIUTHI.
MexaHu3M JUCCOLMAIMKA  BJEKTPOJUTOB C Pa3JIMYHBIM  XapakTepoMm CBs3u. (CTeneHb
3JICKTPOJIUTUYECKON Jucconuanui. CUIIbHBIE U CJIA0bIe AJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKCHHSI TCOPUHU DJICKTPOIHTHYCCKON aucconumanmu. Kinaccudukarnms
MOHOB U MX CBOMCTBA. KHCIIOTHI, OCHOBaHHS M COJM Kak 3JeKTpoiHThl. X Kimaccudpukanus u
JIHCCOIHAIS.

OO0mme XMMHYECKHE CBOMCTBA  KHUCJIOT: M3MEHEHHE OKpPAaCKHM  HWHIUKATOPOB,
B3aUMOJICCTBUE C METaNIaMHM, OKCHJAAMH M THUJIPOKCHUIAMU METANIOB U  COJSIMHU.
MonekynspHbie U HOHHBIE (TIOJTHBIC U COKPAIIEHHBIC) YpaBHEHUS peakIuil. XUMUUYECKUN CMBICT
COKpalI€HHBIX yYpaBHEHMWI. YCIIOBUS MPOTEKAHMS PEAKIUN MEXAY AJIEKTPOJIUTAMU 10 KOHIA.
Psipg akTMBHOCTH MeETalIOB.

OO0uIe XUMHYECKHE CBOMCTBa INENIOYCH: B3aMMOJECHCTBHE C KHCIOTaMH, OKCHIAMHU
HeMeTauioB, coysiMu.  OOmuMe XUMHUYECKHE CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHUM:
B3aUMOJICHCTBUE C KUCTOTAMH, Pa3JIOKEHUE TIPU HarPeBaHUU.

OO0mme XWMHYECKHE CBOMCTBA CpPEIHUX COJICH: B3aUMOJICHCTBUE C KHUCIOTaMH,
[IeI09aMH, COJISIMH M MeTaJuIaMH. B3auMo1eCTBHE KUCIIBIX COJICH CO IIEIIOYaMH.

I'unponu3 kak oOMeHHOE B3aMMOJEWCTBUE coliel ¢ BOAOW. ['MIpOIM3 COMM CHUIBHOTO
OCHOBaHUs M claboi KHUCIOTHL. [waponu3 comm crnaboro OCHOBAHHS W CHUJIBHOW KHUCIOTHI.
Bonoponnsriit nokazarens (pH).

CBoiicTBa KHUCIOT, OCHOBAaHUM, OKCUJOB M COJEH B CBETE€ TEOPUM DJIEKTPOIUTHUECKOU
JUCCOITMAITAN U TIPEICTABIICHUM 00 OKUCIIMTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITHSX.

JleMoHCTpauu:

e licnibiTanne BEUIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJHOCTD.

® 3aBUCUMOCTB JIEKTPOIIPOBOTHOCTH YKCYCHOW KUCJIOTHI OT KOHIIEHTPAIUH.

e J[BUKEHUE OKPAIICHHBIX HOHOB B 3JIEKTPUUYECKOM TOJIE.

e OmnpeneneHne XxapakTepa Cpeibl B paCTBOPax COJICH.

JlaGopaTopHBIE OTIBITHI:

* Jlucconuanust cadbIX JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCIIOTHI.

* lI3MeHeHne OKpacKu MHIMKATOPOB B KUCJIOTHOU Cpe/Ie.

* Peakuysi HEUTpanu3aluy pacTBOpa MIENOUYN PA3IMYHBIMU KHCIOTAMH.

* [Tonyuenue runpoxcuna meau(Il) u ero B3anMoaelicTBrE ¢ pa3InIHBIMU KUCIOTAMHU.
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* B3anmoelicTBie CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).
* B3aumoencTBUe KUCIOT C METAJUIaMHU.

» KauecTBeHHas peakiys Ha KapOOHAT-HOH.

* [TosmydyeHnue cTyaHs: KPEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakius Ha XJIOPH/I- UK CyJIb(paT-HOHBI.
* lI3MeHeHNe OKpacKu MHANKATOPOB B ILIEJIOYHOM CpeJie.
* B3auMo1elicTBHE IET0YEH C YTIEKUCIIBIM Ia30M.

» KayecTBeHHas peakiys Ha KaTHOH aMMOHMUSI.

* [Tomyaenne ruapokcuaa menu(ll) u ero pasznoxeHue.

* B3aumopelicTBie kapOOHATOB C KUCIOTaMH.

* [Tonyuenue runpoxcuna xenesa(lll).

* BzaumoneticTBue xene3a ¢ pactBopoMm cyibdaTa meau(1l).

[IpakTuueckue padOTHI:

1. Pemienne skciepUMEHTANIbHBIX 33124 110 TEME « DIEKTPOIUTUYECKAS TUCCOLUALIUSD.

HeMmeTa/uibl M UX COeIMHEHUS.

CrpoeHue aTroMOB HEMETAUIOB M HUX IIOJIOKEHUE B MEpUOAUYECKOl cucteme. Psn
3JIEKTPOOTpULATENbHOCTU. Kpucraminueckue pemeéTku HEMETauIOB - IPOCTHIX BEIIECTB.
®uznyeckue cBolicTBa  HemeTauioB. OOmMe  XMMHMYECKHE  CBOIICTBA  HEMETAJJIOB:
OKHUCJIUTEIbHbIE U BOCCTAHOBUTEIIBHBIE.

lanorensl, cTpoeHHE HX aTOMOB M MOJIEKyJl. DU3MYECKHE W XMMHUYECKHE CBOMCTBA
raJIOr€HOB. 3AKOHOMEPHOCTH U3MEHEHUSI CBOWCTB I'aJIOTEHOB B 3aBUCHUMOCTHU OT UX IOJIOKEHUS
B IIEpUOAMYECKON cucteme. HaxoxkaeHWe TaloreHoB B NPHUPOAE M HUX IOJIYYEHHE.
bronornueckoe 3Ha4eHNE U IPUMEHEHUE FaJIOr€HOB.

l'asioreHOBOJIOPOBI M COOTBETCTBYIOIIME UM KHUCIOTHI: IUIABUKOBAs, COJIAHAS,
OpoMOBOIOpOIHAsI, MOA0BOJIOpoaHas. [amoreHunpl. KauecTBeHHble peakiuy Ha TaloOreHUA-
noHbl. [[puMeHenne coeIMHEHNH TalOreHOB.

Obmas xapaxkrtepuctuka 3nemMeHToB VIA-rpynnel. Cepa B npupoae M €€ MOJIy4eHHUE.
AmnoTponHbele MoaudUKalMK cepbl W UX CBOMCTBAa. XHMMHMUYECKHE CBOICTBa cepbl U €€
MIpUMEHEHHE.

CepoBOJIOpOJI: CTPOEHUE MOJIEKYIIbI, (PU3NUECKHUE U XUMUYECKHE CBOMCTBA, MMOJIyYE€HUE U
3HayeHue. CepoBoiopoanas kuciota. Cynbpuabl 1 ux 3HadeHue. JIroMuHopopHI.

Oxcun cepoi(I1V), cepuuctas kucnora, cynbpuTel. KadecTBeHHas peakiusi Ha Cynb(UT-
VOH.

Oxcun cepri(VI), cepras kucnota, cynbhatsel. KpuctanmoruapaTs.

CepHast KHCIIOTa KaK CHJIbHBIN 3JeKTpoiuT. CBoicTBa pa3daBlIeHHON CEpPHON KHCIOTHI
KaK TUIUYHOM KHUCJIOTHI: B3aUMOJEHMCTBHE C MeETallaMHd, OCHOBHBIMU M aM(OTEpHBIMHU
OKCHJaMH, OCHOBAaHUSMHU M aM(QOTEpHBIMU TUIPOKCHIaMH, cosiiMu. KauecTBeHHast peakius Ha
cynbdaT-uoH.

OOmiasi xapakTepuCTHKa 3JIeMEHTOB VA-Tpynmbl. A30T, CTpOGHHE €ro aroMa u
MoJIeKyJbl. PU3HUECKne U XMMUYECKHE CBOMCTBA U IIPUMEHEHHE a30Ta. A30T B IPUPOAE U €TO
Ouosornyeckas pob.

AMMHaK, CTpoeHHE MOJIEKYJBI U (PU3MUECKUE CBOMCTBA. AMMHUAYHAas BOJa, HAIIATHIPHBIHA
CIUPT, THApAT aMMHaka. J[OHOPHO-aKLENTOpPHBIM MeXaHHU3M 00pa30BaHUS CBSA3M B KaTHOHE
aMMoOHusA. BoccraHoBuTenbHble CBOMCTBa ammuaka. Coiau aMMOHMS W HMX IPUMEHEHUE.
KauecTBeHHas peakuus Ha KATHOH aMMOHUS.
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Oxcuapl a3ora: HecosieoOpasylolie M KHUCIOTHbIE. A30THCTash KHCIOTa U HUTPUTHL
A30THas KHCII0Ta, €€ MoJlydeHue u cBoiictBa. HuTpartsl.

®ocdop, crpoerne atoma u amtorporus. Docunel. Pochun. Oxeun docdopa(V) u
docdopnas (opropocdopnas) kucinora. Pocharsr.

OOmast xapakTepucTHKa 3JeMEeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB,
MIPOCTHIX BEUIECTB U COCAVMHEHUMN B 3aBUCHMOCTU OT IOJIOKEHUS AJIEMEHTOB B MEPUOIUYECKON
cucteme. Yriepo. AoTponHble Moaudukanuu: anMas, rpagur. AMOpQHBIN yriepoa: caxa,
aKTHBUPOBAHHBIA yroib. AjcopOmus. XuUMHUYECKHE CBOWCTBa yriepona. Kokcoxumuueckoe
MIPOU3BOJICTBO U ero npoaykuus. Kapousr.

Oxkcun yrinepona(Il): ctpoenue Mmosekyibl, moiayuenue u cpoiictBa. Oxeup yriaepoga(IV):
CTPOCHHUE MOJIEKYJbI, MOJTYyYE€HHUE U CBOMCTBA. YTOdbHas KucioTa. COMM yroJbHOW KUCIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYeCKast ¥ MUIIEeBAs COJa.

Opranuueckast XuMus. YTJI€BOJIOPO/IbI.

MertaH, 3TaH W IponaH Kak MpeJelibHble (HACHILEHHbIE) YIJIEBOJOPOJbl. DTHIIEH U
alleTUIIEH Kak HemnpeelbHble (HEHACHIICHHbIE) YriaeBoaopoabl. CTpyKTypHbIE (HOPMYIIbI
BelecTB. ['openue yriaeBogopoaos. Peakuuu aeruipupoBanus npeieabHbIX YII€BOAOPOI0B.

CnupTsl. DTUIOBBIN COHUPT, €r0 MOJyYeHHE, MPUMEHEHHE U (U3HOIOTHUECKOE IeHCTBUE.
TpéxaToOMHBII COUPT IIMLIEPHUH. YKCYCHAs KUCIOTA KaK MPEICTaBUTENh KApOOHOBBIX KHCIIOT.

Kpemuuii: crpoenne aroma u HaxoxxkaeHue B mpupojge. Cunmunuasl v cuinad. CBolicTBa
kpemuus. Oxcua kpeMuus(IV). Kpemuueast kuciiora u € coiu.

[IpousBoncTBo crekna u  1emeHta. [lpoaykuusi CHUIMKAaTHOW IPOMBIIIJICHHOCTH!
ONTHYECKOE BOJIOKHO, KepaMuka, Gapdop, pasguc. OnTuyeckoe BOIOKHO.

Hemerannel B npupospe. dpakiyoHHass NEperoHka >XHUIKOTO BO3AyXa Kak Ccrocod
NOJY4YeHUs: KHUCIOpoAa, a3zora u aproHa. [lomyuenue ¢ocdopa, KpemMHHs, XjI0pa, HOJA.
DIEKTPOIN3 PACTBOPOB.

IlonyyeHne cepHOW KHUCIIOTBL: CBIPbE, XMMH3M, TEXHOJIOTMUECKAs CXE€Ma, METOJ
KUIISIILETrO CJI0s, MPUHIUIBI TeII000MeHa, TPOTUBOTOKA U IupKyisuuu. Oneym. IIponszBoacTso
aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOIMYECKask CXEMa.

JeMoHcTpanuu:

e KoJeKkuss HEMETaJUIOB.

e Mojeny KpUCTAIIMYECKUX PEHIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e O30HATOP U MPUHIIMIIBI €70 PaOOTHI.

e [‘'opeHne HeMeTaI0B — MPOCTHIX BEIIECTB: cepbl, pochopa, JPeBECHOTO YIIIs.
e OOpa31bl raJIoreHOB — MPOCTHIX BEILECTB.

e B3anMoieliCTBHE TaJIOTeHOB ¢ METaJlNITaMH.

¢ BriTecHeHue XJ10pa OpOMOM MJIM MOJIa U3 PAaCTBOPOB MX COJIEH.

e Kosutekuust IpUpOgHBIX COETMHEHHM XJI0pa.

e BanMopelicTBHE cepbl C METAJNIAMH.

e ['opeHue ceprl B KUCIOPOJIE.

e Konnekuus cyabGuIHbIX PY/I.

e KauecTBeHHas peakius Ha CyIb(HI-HOH.

e O0OeciBeUMBaHNE OKPAIIEHHBIX TKAHEH CEPHUCTHIM T'a30M.

e B3aumonelcTBUEe KOHLIEHTPUPOBAHHONW CEPHOM KUCIIOTHI C MEMIBIO.
¢O0yriaMBaHUE OPraHUYECKHUX BEIIECTB KOHIICHTPUPOBAHHOMN CEPHON KHCIOTOM.
e Jlnarpamma «CocTaB BO3yXa.
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e BuneodparmenTs! u ciaiiasl «lItuasn 6a3apen».

e [lonyuyenue, cobupanue U pacro3HaBaHUE aMMHUAKa.

¢ PaznoxxeHue OuxpomaTa aMMOHHUSL.

e B3aumoeiicTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTBI C MEABIO.

e ['opeHue 4€pHOTO NIOpOXa.

e Pa3jioxeHue HUTpaTa KaJlusi U TOPEHHE B HEM JIPEBECHOTO YTOJIbKA.

o OOpa31bl NPUPOIHBIX coeaMHEeHUN (hocdopa.

e ['openue docdopa Ha BO3yXE U B KUCIOPOJE.

o [Tonyuyenue 6enoro ¢pocdopa v UCIIBITAHUE €r0 CBOMCTB.

e Komeknus «O0pa3iibl IPUPOIHBIX COSAUHEHUHN YIIIepoaay.

e Jloprper H. JI. 3emunckoro. Ilorjomenue pacTBOPEHHBIX BEIIECTB WJIM Ta30B

AKTUBUPOBAHHBIM YIJIEM.

e YCTpOMCTBO MPOTHUBOTrasa.

e Mosenu MoOJIeKyJl ME€TaHa, 3TaHa, 3TUJICHA U alleTUIICHA.

e BiaumopeiicTBue 3THIIEHA C OPOMHOM BOJOM U pacTBOPOM IEpMaHIraHaTa Kajusl.

e O01IMe XUMUYECKUE CBOWCTBA KUCIIOT HA MPUMEPE YKCYCHON KUCITOTHI.

e KayecTBeHHas peakiusi HA MHOTOQTOMHBIE CITUPTHI.

o Komnekius «O0pa3ibl MIPUPOAHBIX COSTUHEHUN KPEMHUS.

e Kosekuus cTekna, KepaMuKH, [IEMEHTa U U3 U3 HUX.

e Koyutekuust IpoyKUUH CUIIMKATHOW MTPOMBILIIIEHHOCTH.

¢ BusneodparmenTs! U cnaiiibl « Ipou3BOJACTBO CTEKIIA U LIEMEHTA.

e Koymeknusa «lIpupoaHpie COeTMHEHNS] HEMETAIIIIOB.

eBuneodparmMenTsl u cnaiiipl «PpaKIOHHAS IEPETOHKA KUIKOTO BO3AYyXay.

e Buneodparmentst u cnainael  «l[lomydeHue BomOpoaa, KHUCIOpOAa U TaJOTEHOB

AIIEKTPOJIUTUYECKUM CIIOCOOOM.

e Mosenu annapaToB 1711 IPOU3BOACTBA CEPHON KHCIIOTHI.

e Moienp KMIISAIIETO CIIOS.

e Mojienb KOJIOHHBI CHHTE3a aMMHAaKa.

e BusneodparmenTsl U cnaiiibl « Ipou3BoACTBO CEPHOM KUCIOTH.

¢ BugeodparmenTs! u ciaitnbl «I[Ipon3BoacTBO aMMuakay.

e Komnekius «CoIpb€ 1Sl OTYYEHHS] CEPHOM KUCIOTBD».
JlaGopaTOpHBIE OTIBITHI:

e Pacno3HaBaHue rajoreHu1-noHoOB.

» KauecTBeHHbIE peakuu Ha Cylb(aT-nuoHbI.

» KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSI.

* XUMHYEeCKHE CBOMCTBA a30THOM KUCIIOTHI, KaK IEKTPOJIUTA.

» KauecTBenHnbie peakiuu Ha Gochar-uoH.

* [TosmydyeHnue u cBOMCTBA YrOJIBHON KUCIIOTHI.

» KauecTBeHHas peakiius Ha KapOOHAT-HOH.

* [Iponryckanue yriekucioro ra3za 4epes3 pacTBOp CUIIMKATa HaTPHSL.
[IpakTrueckue pabOTHI:

2. I3yueHue CBOMCTB COJITHOW KHUCIOTHI.

3. 3y4yeHue CBOMCTB CEpHOM KUCIIOTHI.

4. Ilony4yeHne aMMuaKa U U3y4€HUE €r0 CBOWCTB.

19



5. [lonyyenune yraexkucnoro raza. KauecTBeHHas peakiius Ha KapOOHAT-HOHBI.

MeTa/uibl M UX COeIMHEHUSI.

IlonoxkeHne MeTauioB B IEPUOAMYECKOM CHCTEME XUMHYECKMX dyeMmeHtoB [[. .
MenneneeBa, CTpOCHHME aTOMOB W KPHUCTAUIOB METaUIOB. MeTaiinyeckass CBsI3b U
MeTaJuIMuecKasi KpucTajuimdyeckas pemérka. duznueckue CBOWCTBA METAJUIOB: JJEKTPO- U
TEIUIONPOBOAHOCTh, OTPaXKaIoIasi ClIOCOOHOCTb, MIIACTUYHOCTh. YEPHBIE U IBETHBIE METAJLIBI.

Metajuibl  KaK ~ BOCCTAHOBUTEIW.  DJICKTPOXMMHUYECKUH  psifi  HAIPSKEHU.
B3auMozeiicTBuE METaNIOB ¢ HEMETAJUIAMH, OKCUAAMH, KUCIOTAMHU, COJISIMU. AJTFOMUHOTEPMHUSL.

OO6mas xapaktepucTuka 3yeMeHTOB [A-rpynmbl. OKCHABI U THIPOKCHIIBI IIEIOYHBIX
METaJIOB, UX MOJy4YeHHEe, CBOMCTBA, MpUMEHEHUE. BaxkHele coau meN0YHbIX METAJIOB, X
3HAUYCHHUE B IPUPOJE U KU3HU YETIOBEKA.

OOmast  xapaktepuctuka dnmeMeHTOB  [[A-rpymmbl.  OKCHABI W THAPOKCHIBI
LIEJTOYHO3EMENIbHBIX METAIUIOB, MX MOJYy4Y€HUE, CBOWCTBA M NpPUMEHEHHE. BakHeilue coyin
[IEIOYHO3EMENbHBIX METAJIOB, WX 3HAUYC€HHWE B MPUPOJEC U KHU3HU uenoBeka. KapOoHaTsl U
TUAPOKAPOOHATHI KATbIIHS.

Bpemennas u mnocrosiHHas KECTKOCTh BoAbl. (CHocoObl ycTpaHEHHs] BpPEMEHHOU
#ecTkocTh. CriocoObl yCTpaHEHUS MOCTOSIHHOM JKECTKOCTH.

Coenunenus ajglOMHUHHS B MPUpOJE. XUMHUYECKHE CBOMCTBA amoMuHUA. OCOOEHHOCTH
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS KaKk aM(OTEPHBIX COCTUHEHUNH. BaxxHEeHIINe COMM aTlOMUHUS
(xopun, cyabdar).

OcobeHHocTH CTpOoeHHS atoma jkene3a. JKene3o B mpupoje. BaxkHeidmue pyabl xemesa.
[Tomyuenue uyryna u cranu. Oxcuabl u ruapokcuasl sxenesa(ll) u (II). Conu xenesza(Il) u (IID).
OO0Hapy>xeHre KaTHOHOB Xkelle3a B pacTBOpe. 3HaUeHHE COeTUHEHUH JKene3a.

Koppo3us razoBas (Xxumuueckas) UM DIEKTPOXHUMHUYECKas. 3alluTa METauioB OT
Koppo3uu. Meramiel B npupoje. [lonarue o metamnyprun. Yé€pHas W LBETHAs] METALITyprusl.
[MupomeTtannmyprusi, THAPOMETAUTYPTUs,  AJEKTpOMETauTyprus.  JloMeHHbIi  mporecc.
[TepepaboTka yyryHa B cTajab. IJIEKTPOJIU3 PACILIIaBOB.

JeMoHCTpauu:

e B3anmoselicTBre HATPUS, JIUTUS U KaJbLUs C BOJOM.

e ['opeHue HaTpHsi, MAarHUS U JKeJie3a B KUCIOPO/Ie.

e Benbllka TEpMUTHOM CMECH.

¢ B3anMo 1eiicTBHE CMECH TTOPOIITKOB CEPBI U Keje3a, ITMHKA U CEPBI.

¢ B3aumoeiicTBuE aIFOMUHUS C KUCJIOTaMHU, IEI0YaMHu U BOJIOU.

¢ B3auMmoieiicTBHE Kelle3a U MEIH C XJIOPOM.

e B3aumojeiicTBUE MeAU C KOHLUEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM KHCIOTOMU
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

e OKkpacka mIaMeHH COSTMHEHUSMH IETOYHBIX METAJIIOB.

e Okpacka MJIaMeHH COEJMHEHUSIMHU 111€T0YHO3EMENIbHBIX METAILIOB.

e ["aiieHre U3BECTU BOAOH.

e [Tonydenue KECTKOM BOAbI B3AUMOICMCTBUEM YTIIEKUCIIOTO Ta3a ¢ U3BECTKOBOM BOJIOM.

e YcTpaHeHHe BpeMEHHOM KECTKOCTU KUTITYEHUEM U TOOABJICHHEM COJIBI.

e YCTpaHEHHE MOCTOSTHHOM )XECTKOCTH T00aBICHUEM COJIBI.

o VOHUTHI ¥ IPUHIIUIT UX JEUCTBUS (BUICOPpPArMeHT).

e Kosnekius npupoaHbIX COCTUHEHUN aTFOMUHUSL.

¢ BuneodparmMenTs! u cnaiiibl «OKCH aTFOMUHUS U €70 MOTU(DUKAIIUN.
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e [Tonmyuenue am(poTepHOTO TUAPOKCHUIA ATFOMUHHUS U UCCIIEJOBAHUE €TO CBOWCTB.
e Komtekuust « XMMUYECKUE NCTOYHUKU TOKa».
e Pe3ynbTarhl AJIMTENBHOIO 3KCIEPUMEHTA MO HU3YYEHHIO KOPPO3UHM CTAIbHBIX WU3IEIUN B
3aBUCHMOCTH OT YCJIOBUH IIPOLIECCOB.
e Boccranosinenue meau u3 okcunaa meau(Il) Boropogom.
¢ BuneodparmenTs! u ciaiasl «I[Ipon3BoACTBO YyryHa U CTAIN».
¢ BusneodparmMenTs! u ciaiinbl «3nenus U3 yyryHa u ctajimy.
¢ BuneodparmenTs! u ciaiasl «I[Ipon3BoACTBO ATIOMUHUSY.
JIaGopaTopHBIE ONBITHI:
* BzaumonelicTBue xene3a ¢ pactBopoMm cyibdara meau(1l).
* [TosmydeHre U3BECTKOBOM BOJIBI U OIIBITHI C HEH.
* [Tonyuyenue ruapokcuaos xenesa(ll) u (II0).
» KayecTBEHHbIE peaKIMU HAa KATHOHBI JKeJle3a.
[IpakTuueckue paboThI:
6. XKEcTkocTh BOABI U CIOCOOBI €€ yCTpaHEeHHUSI.
7. Pemienue 3KCIEpMMEHTANIBHBIX 3a]1a4 110 TeMe «MeTasib».

XuMHus U OKpY:KaloLas cpeaa.

Crpoenne 3emnu: sapo, MaHTHs, 3eMHas Kopa, jurtochepa, ruapocdepa, armocdepa.
Xumnueckuit cocraB 3emun. ['opabie mopoasl. Munepansl. Pyabl. OcaouHbie TOPHBIE TOPOIBI.
[lone3Hble HCKONIaEMBbIE.

HcTtounukn  XMMHYECKOTO  3arpsi3HEHUS  OKpykawmied  cpensl.  [1obanmpHbIe
HKOJIOTHYECKUE TPOOIEMbl YeOBEUEeCTBa: HapyllleHHe OHMOTeOXMMHUYECKHMX KpPYroBOPOTOB
XUMHUYECKHX DJIEMEHTOB, IOTEIUIEHHE KJIMMaTa, KUCIOTHBIE NOXKAW U Jp. O30HOBBIE IBIPHI.
MexnyHapoaHOE COTPYIHUYECTBO B OOJIACTH OXPaHbI OKPYXKAIOIIEH Cpelbl OT XMMHYECKOIO
3arpsi3HEHUs. «3enEHast XUMUS».

JeMoHcTpanmu:

¢ BuneodparmenTs! u cnaipl «CTpoeHue 3eMiu U €€ XUMHUYECKUH COCTaBy.

e Koyuteknust MUHEpaIoB ¥ TOPHBIX MOPOJI.

e Koymnekuus «Pyasl METaIIOB.

e BusneodparmMeHTsl U cnaiijibl «I 100anbHbIE 3KOJOTHYECKUE MPOOIEMBbl YETOBEUECTBAY.

¢ BuyieopparMeHTHI U Ci1alIbl O CTETIEHU 3KOJIOIMYECKOH YUCTOTHI TOBApA.

JIaGopaTopHBbI€ OTBITHI:

* M3yuenue rpanura.

* N3ydeHne MapKUpOBOK pAa3JIMYHBIX BHJOB IPOMBIIUIEHHBIX M IPOJOBOJIBCTBEHHBIX
TOBapOB.

O0001eHNe 3HAHUI TT0 XUMHMH KYpPca OCHOBHOM IKOJbI. [ToaroroBka kK OCHOBHOMY
roCyJAapCcTBEHHOMY 3K3aMeHY.

Crpoenne atroma B COOTBETCTBUM C IIOJIOKEHMEM XUMHUYECKOIO JJIEMEHTA B
nepuonnueckor cucreme. CTpoeHME BEIIECTBA: XMMHYECKas CBS3b M KPHUCTAUIMYECKas
pemérka. 3aBUCHUMOCTb CBOMCTB OOpa30BaHHBIX AJIEMEHTaMHU MPOCTHIX BEIIECTB (METAJJIOB,
HEMETAJJIOB, OJIaTOPO/HBIX Ta30B) OT TMOJOXEHHS JIIEMEHTOB B MEPUOJUYECKON cHCTEMe.
Tunonorus HEOPraHUYECKUX BELIECTB, pa3JeJIeHNEe UX Ha Kiacchl ¥ rpynnsl. [Ipencrasureny.

IIpyu3Haku ¥ ycinoBUS NPOTEKAHUS XUMHUYECKUX peakuuil. TUIOJOrHs XUMHUYECKUX
peaknuuii 1O  pa3MYHBIM TNpu3HaKaM. Peakuum wWoHHOro oOMeHa. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
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XWUMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB. XapaKTEpPHbIE XUMHUYECKHE CBOMCTBA
cosieo0pa3yloIuX OKCHJIOB, THUAPOKCHUIOB (OCHOBAHUMH, KHUCIOPOJACOJEPKAIIMX KHUCIOT U
amM(OTEPHBIX TUAPOKCHIIOB), COJICH.
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4. TemaTnuyeckoe MIIAHMPOBAHNE, B TOM YHCJIE C Y4eTOM padoueii
MPOrpaMMbl BOCIIUTAHNS, € YKA3aHHEM KOJIMYECTBA YaCOB, OTBOAUMbIX HA
OCBOEHHE KaKI0H TeMbI

8 kiacce

TemaTnueckoe NJIAaHNPOBaHMe - 2 Y B HeJle110, Beero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMsl

Temaruueckoe IUIAHUPOBAHHME MO XUMUU Ji 8-TO KJlacca COCTABIIEHO Ha OCHOBE paboueii
IPOTPaMMBI 110 Y4eOHOMY MPEaMETY «XUMHs» OCHOBHOTO 00Iero o0pa3oBaHus Ha YPOBEHb 8-9
KJIacChl, ¢ yuyeToMm pabodeit mporpammbl Bocriutanuss MBOY 11O Nel5 «JIyu» r. benropona.
BocrnutatenbHbI  MOTEHIHMANT JAaHHOTO Y4eOHOro TpeaMeTa OO0ECIeUMBaeT —peann3aIuio
CJIEIYIOIIUX IIeNIEBBIX MIPHOPUTETOB BocnuTanus odyuaronuxcst OOO:

1. Pa3BuTHE IIEGHHOCTHOTO OTHOIICHHUS K MPHUPOJE KaK MCTOYHUKY JKM3HM Ha 3eMiie, OCHOBE
CaMoro €€ CyIIeCTBOBaHUs, HYXAAIOIIEWcs B 3alIUTE U MOCTOSHHOM BHUMAaHHH CO CTOPOHBI
YyeJloBeKa.

2. Pa3BuTHE IIEHHOCTHOTO OTHOUIEHUS K 3HAHHMSIM KaK MHTEUIEKTYaIbHOMY pecypcy,
oOecnieunBaroiieMy Oyayllee 4esloBeKa, KaK pe3yibTaTy KpONOTIMBOIO, HO YBJIEKATEIbHOIO
yueOHOro Tpy/a.

3. Pa3BuTHE LIEHHOCTHOTO OTHOIICHHUS K 3/I0POBBIO KaK 3aJIOTy JOJTOW M AaKTUBHOW JKU3HU
YeJI0BEeKa, €ro XOPOIIEero HACTPOSHHUS M ONTUMUCTHYHOTO B3IJIA1a HA MUP.

4. CoznaHue ycIOBUM [ pealu3allid U NPUOOPETEHHs IMPAKTHUUECKOIO  OIbITa
CaMOCTOSITENIFHOTO NMPHUOOPETEHNST HOBBIX 3HAHHIA, TPOBEACHUS HAYYHBIX MCCIIEJOBAHUH, OIBITA
IIPOEKTHOM 1E€ATEIBHOCTH.

5. Coznianue ycIoBHUM A peaau3alii 1 IpuoOpeTeHUs] MPAKTUYECKOr0 OIbITa CaMOIO3HAHUS
U CaMOAHaJIN3a, OTbITa COLMAIILHO MTPUEMIIEMOT0 CAMOBBIPAXKEHHUS M caMOpeaTu3aIiy.

Ne Tema ypoka Copaepxanue ypoka XapaKTepucTHKA OCHOBHBIX
YPOKO BU/IOB J1eAIT€JIbHOCTH
B /I
1—21 HavaJbHble NOHSITHS U 3aKOHBI XUMuH (21 4)
1 [Ipeamer Tena u BemecrBa. CBONMCTBA ObvscHamb, 9TO MPEIMETOM
xumuud. Ponp | BemecTB. DTanoHHbIE U3yUYEHHs] XUMHHU SBJISIOTCS
XUMUH B )KU3HU | PU3NYECKUE CBOWCTBA BEIL[ECTBA, UX CBOMCTBA U
YeJoBeKa BEIIIECTB. IIPEBpaILCHHS.
U MaTepUaIoBe/ICHUE. Pasznuyams Tena u BeuecTna,
Xumnueckue sBieHus. Ponb BEIIIECTBA U MaTepPHAIbL.
XVUMHH B )KU3HU COBPEMEHHOTO | Ycmanasnueams MIPUUUHHO-
oOmectBa. OTHOIIEHNE CJIEZICTBEHHBIE CBSI3U MEXKIY
o0IIecTBa K XUMHH: CBOWCTBAaMH BEIIECTB U HX
xeMopuius 1 xeMopoOus. IIPUMEHEHHUEM.

JMemoncrpanuu. Komekuust | Xapakmepuzoeams N0N0KUTENBHYIO
MaTepUasoB U U3JIEIHHA U3 HUX. | U OTPUIATETHHYIO POJIb XUMHH B

JlaGopaTopHble ONBITHI. YKU3HH COBPEMEHHOT'0 00IIIeCTBa.
O3zHakoMIIeHHE Apaymenmupoeams CBOIO MO3HUILIHIO
C KOJUIeKITMEen 1abopaTopHOit 110 OTHOIIEHUIO K XeMODUINU 1
HOCYZbI xemopoouu
2 Merto b1 MeTobl U3y4eHUs] XUMUU. Xapaxmepuzoeams OCHOBHBIE
U3y4YeHUs Habmoienue. DKkCiepuMeHT. METO/Ibl U3yYEHHSI €CTECTBEHHO-
XUMHH MonenupoBanue. Monenu HAYYHBIX JUCHHUIUIMH.
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MaTepuaIbHbIe
(BeIIeCTBEHHBIC) U 3HAKOBBIC
(CUMBOJIBHBIE).
Hemoncrpauuu. Mojenu,
UCIOJIb3YEMbIE Ha ypOKax
¢bu3uky, OMOIOTHU U
reorpadun. O0bEMHBIC U
[IapOCTEP>KHEBBIE MOJICITH
HEKOTOPBIX XUMUYECKUX
BelecTs. Monenu
KPUCTAITMYECKHUX PEIIETOK

IIpusooums ipuMepsI
MaTepUaIbHBIX U 3HAKOBBIX HITU
CHUMBOJIbHBIX MOJICICH,
UCIIOJIb3YEMBIX Ha YPOKax (U3UKH,
Ouosioruu u reorpaduu.
Cobupams 00BEMHBIC H
[IaPOCTEPKHEBBIC MOJICITH
HEKOTOPBIX XUMUYECKUX BEIIECTB

I"a3bl. Kunkoctu. TBEpabIE

Pa3znuyams Tpu arperaTHbIX

ArperaTHble
BemiecTBa. BanMueie COCTOSIHUSI BEIIECTBA.
COCTOAHNA T1Iepexo/ibl BELIECTBA U3 OJHOTO | Yemanasnusamo
BCLICCTB arperaTHOro COCTOSHHUS B B3aUMOCBSA3b MEXy arperaTHbIMU
Jpyroe: BO3roHKa COCTOSTHUSIMU Ha OCHOBE B3aUMHBIX
(cyOomumarus) u MePEX0/I0B BELIECTRA.
necyOonumanus, KouaeHcauus | Manrocmpuposams B3aIMHbBIE
Y UCTIApEHUE, KPUCTAIUTN3ANNS | IPUMEpPaMH.
U TUTIaBIICHUE. Habniooams xumudeckuii
JNemoncrpamuu. Cobupanue OKCIIEPUMEHT U JICTIaTh BBIBOIBI
npubopa MmoyryuyeHus ra3a u Ha OCHOBE HAOIIOACHHUI
MIPOBEPKA €ro TePMETHYHOCTH.
Bosronka cyxoro nbaa, ifoga
i HadTaaHa. ArperaTHble
COCTOSTHUS BOJIBI.
JlabopaTopHble ONBITHI.
[TpoBepka repMEeTHYHOCTH
npubopa i MOJIy4eHus Ta3oB
IIpaxtueckas | [IpaBuiia TeXHUKH Pabomams ¢ nabopaTopHbIM
pabora Ne 1 0€301acCHOCTH U HEKOTOPbIE 00opyaOBaHUEM U
BUJIBI PaOOT B XUMUYECKOU HarpeBaTeNbHBIMU MPUOOpaMU B
nabopaTtopuu (kaObuHeTe COOTBETCTBUU C MIPABUIIAMH TEXHUKHU
XUMHH) 0€30MacHOCTH.
Buinoansmu npocreitmme
MaHUTYJSIUHU C Ta00PaTOPHBIM
00opys0oBaHUEM: C JTaOOPaTOPHBIM
MITATUBOM, CO CITUPTOBKOI
[Ipaktrueckas | HabGmromenue 3a ropsimeit Pabomamuw ¢ nabopaTopHBIM
pabota Ne 2 CBEUOI o0opynoBaHuEM U

HarpeBaTeIbHBIMU TIPUOOpaMH B
COOTBETCTBUU C NMPABUIAMH TEXHUKU
0e30IacHOCTH.

Habniooams 3a cCBOMCTBAMH BEILIECTB
U SIBJICHHUSIMH, TPOUCXOJIATIIMMH C
BEIIIECTBAMHM.

Onucwieams XUMAYCSCKHAM
AKCIICPUMEHT C ITOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO MITH
POJIHOT0) sI3bIKA M SI3bIKA XUMUHU.
0b606wamp pe3ynbTaThl
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HaOmroieHuH B (hopMe BBIBOIAa HA
OCHOBE MPOBEJAEHHOTO
IKCIIEPUMEHTA

dusnyeckue dwusnyeckue siBieHus. Yucteie | Paziuuams GU3NYECKUE U
SBJICHUS — KaK | BEILECTBA U CMECH. XUMUYECKHE SBJICHUS, YNCTHIE
OCHOBa ['oMOreHHbIE U TETEPOreHHBIE | BEIIECTBA U CMECH.
paszneneHus cmecu. Cmecu razoobpasusle, | Kraccuguyuposams cMecu.
cMmeceil B xuakue u 1Bépapie. Criocodbl | IIpusodums mpuMepbl CMECei,
XUMUU paszeneHus cMecei: UMEIOIUX PAa3JINYHOE arperaTHoe
IIEPETOHKA, UJIU IUCTUUIALUSA, | COCTOSTHUE.
oTcTauBaHue, UIbTPOBaHUE, | Ycmanaenueams NIPUUUHHO-
KPUCTATU3ALHS WITH CJICZICTBEHHBIE CBSI3U MEKIY
BbIITapUBAHUE. (bu3n4ecKuMu CBONCTBAMHU
Xpomarorpagus. IlpumeHeHne | KOMIIOHEHTOB CMECH U CIIoco0aMu
3THUX CIIOCOOOB pa3JiesIeHUs UX pa3/ieieHusl.
cMecei B 1abopaTopHOn Paznuuams crioco6sl pa3neneHus
IPaKTHUKE, Ha IPOU3BOJICTBE U | CMECEM, ONUCHIBATh U
B OBITY. 0XapaKTEePH30BbIBATH UX
JemoHcTpanuu. Paznenenye | npakTHYeCKOe 3HAUEHUE
JIBYX HECMEIINBAIOIINXCS
KHUJIKOCTEH C IOMOLIbIO
JIEIUTENBHOU BOPOHKHU.
Juctunnsatop u ero padora.
VYcraHoBKa 1715 GUIBTPOBAHUS
u e€ pabota. YcTaHOBKa st
BbIIIapuBaHus U e€ padoTa.
Kounnexmust 6bITOBBIX
puOOpoB A GUIBTPOBAHUS
Bo3ayxa. Paznenenue
KpAacsIIero BEIecTBa
¢domacrepa ¢ MOMOLIbIO
MeTo1a OyMakHOMN
Xxpomarorpaduu.
JlabopaTopHble ONBITHI.
O3HakoMJIEHHE ¢ MUHEpaJIaMH,
00pa3yronMH TPaHuUT.
IIpuroroBneHue reTeporeHHoON
CMECH MOPOLIKOB CEPHI €
KEJIe30M M UX pa3/ieJieHHe
[IpakTuueckas AHanu3 noYBbl Pabomamw ¢ nabopaTopHbIM
Pabora Ne 3 000pyI0BaHUEM U
(anamor HarpeBaTeIbHBIMH TPHOOpPaMH B
paboThI COOTBETCTBUH C IIPABUIAMU TEXHUKHU
«OuucTka 0€301acHOCTH.
IIOBApEHHOMN Buvinoaname npocrenye npuéMsl
COJIN») oOpaitieHus ¢ 1abopaTOpHBIM

000opyoBaHHEM: BOPOHKOM,
(UITBTPOM U CTUPTOBKOM.
Habnooams 3a cBOMCTBaAMU BEILIECTB
Y TIPEBPAIICHUSIMH,
MPOUCXOSIINMHU C BEIIECTBAMHU.
Onucwieams XUMAYCSCKHAM
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OKCIIEPUMEHT C TIOMOIIBIO
PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA
XHMUH.

lenams BBIBOABI 110 pe3yJIbTaTaM
MPOBEAEHHOTO YKCIICPUMEHTA

8 AToMHO- XHUMHAYECKHE JIEMEHTHI. ObwscHamb, YTO TAKOE XUMUYECKUN
MOJIEKYJIIPHOE | ATOMBI U MOJIEKYJIBI. 3JIEMEHT, aTOM, MOJIEKYJIa,
y4EHUE. [IpocTeie U ClOXKHbBIE JUIOTPOIHSL, UOH.
XuMHYECKUEe | BEIECTBA. AJUIOTPONHUS Ha Paznuuams nipocThie U CIOKHBIE
3JIEMEHTHI MpUMEpEe KUCIOpOia. BEIIESCTBA, BEIIESCTBA
OCHOBHBIE TTOJIOKCHUS MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
ATOMHO-MOJIEKYJISIPHOTO CTpPOEHHUSI.
yueHusd. Monsl. Bemecrsa Yemanasnueams npuunHHO-
MOJIEKYJIIPHOTO U CJIE/ICTBEHHBIE CBSI3U MEKY
HEMOJICKYJIIPHOTO CTPOCHHS. COCTaBOM MOJIEKYJ M CBONCTBaMHU
Jemoncrpauuu. Moaenu AJUTOTPOITHBIX MOIU(DHUKAITAT
AJUIOTPOITHBIX MOJU(pUKAIIUT KHUCJI0pOJa.
yraepona u cepsl. [lonyuenue | @opmynupoeams OCHOBHBIE
030Ha ITOJIOKEHHUS aTOMHO-
MOJIEKYJIIPHOTO YUYEHHS
9-10 3Haku 3HaKu (CUMBOJIBI) XUMUYECKUX | Hasvieams M 3anucvléams 3HAKU
XUMHUYECKHX | AJeMeHTOB. MHbopmarus, XAMHYECKHX
DJIEMCHTOB. KOTOPYIO HECYT 3HAKH 3JICMCHTOB.
[lepuoanueckas | XUMHUYECKUX DJIEMEHTOB. Xapaxmepuzosamv nHGOPMAIIHIO,
Tabauia OTUMOJIOTHS Ha3BaHUM KOTOPYIO HECYT 3HAKU XUMHYECKUX
XUMHUYECKUX | HEKOTOPBIX XUMHYECKUX 3JIEMEHTOB.
AJIEMEHTOB sneMeHToB. Tabmuia Onucvieams CTPYKTYPY TaOJIHIIBI
AN XuMH4eckux 3aeMeHToB . . | xumuueckux snementoB J[. 1.
MenpaeneeBa. | MeHpeneeBa: MeHaeneena.
KOPOTKOTIEPUOTHBIN U ObvscHamb STUMOJIOTUUECKUE
JUIMHHOTIEPUOIHBIM BapUaHTHI. | Hayalla Ha3BaHUU XUMUYECKUX
[Tepuonap! u TpyNIBL. AJIEMEHTOB M MIX OT/ACJIbHBIX TPYIIIL.
[Ienounbie METaIHI, Pa3znuuams KOpOTKOTIEPUOTHBIN U
raJIoreHbl U 0JaropoIHbIE JUTMHHOTICPUOTHBIN BapUAHTHI
rasel. OTHOCUTENbHAS aToMHas | [lepuoanueckoit cucrtemsl [1. U.
Macca. Menneneena
Hemoncrpaumu. [Toprperst 178
A. bepuenuyca u 1. U.
MenneneeBa.Koporkonepuoan
bIN U JUTMHHONIEPUOAHBIN
BapuaHThI [lepuoandeckoi
cucremsl J[. 1. Menpaeneesa
11-12 | Xumuyeckue | Xumuueckue GOpMYIIbI. Omobpasicams COCTaB BEIIECTB C
bopMyIBI Nunexcsl 1 KodDPUITUEHTHI. MMOMOIIBIO

OTHOcUTETbHAS] MOJIEKYIISIPHAS
Macca. MaccoBas 1o
XUMHUYCCKOI'O DJICMCHTA B
coenuHeHuu. Mubopmarus,
KOTOPYIO HECYT XUMUYECKHE

hopMyITBI

XUMHUYECKUX (POpMYIL.

Pasnuuams vHOCKCH U
KOd((DUITUEHTHI.

Haxooums 0THOCUTEIBHYIO
MOJICKYJISIPHYIO Maccy BEIIeCcTBa U
MaCCOBYIO JIOJF0 XUMHUYECKOTO
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AJIEeMEHTa B COCIMHCHHH.
Tpancauposams nHMOPMALIUIO,
KOTOPYIO HECYT XMMUYECCKHE

bopmyIb

13-14 | BanentHocts | BanentHocTh. CTpyKTYypHas ObvscHAmMb, 9TO TAKOE BAJICHTHOCTbD.
dbopmyna. XumMuueckue Ilonumams OTpakeHUE NOPSIAKA
3JIEMEHTBI ¢ TOCTOSTHHOU COEIMHEHU aTOMOB B MOJIEKYJIaX
Y MIEPEMEHHON BAJICHTHOCTBIO. | BEIECTB OCPEACTBOM CTPYKTYPHBIX
BriBon hopmynbl coequHeHust | GOpMyIL.

o BasieHTHOCTU. Onpenenenue | Ymems cOCTaBIATh (HOPMYITBI
BAJICHTHOCTU XUMUYECKOIO COEIMHEHUH 110 BAJICHTHOCTHU U
aJIeMeHTa 1o opMyIie OIIPENIEIIATh BaJIEHTHOCTD 3JIEMEHTA
BeecTBa. CocraBiieHHE 1o opmyse ero coeMHeHus
Ha3BaHUM COCIMHCHHIA,
COCTOSIIMX U3 IBYX
XUMUYECKHUX JJIEMEHTOB.
3aKOH OCTOSIHCTBA COCTaBa
BELIECTB.
JdeMoHcTpanmnm.
KouctpynpoBanue
LIAPOCTEPIKHEBBIX MOJIEIIEN
MOJIEKYH
15 Xumuueckue | XuMu4yeckue peakuuu. Pearentsl | Xapaxmepusogans XUMUYECKYIO
peakuun W MPOJYKTHI peakiuu. [[puzHaku | peakuuro u e€ y4aCTHUKOB (pearcHThl 1
XUMHAYECKUX peaKuuil. Y cloBus MIPOTYKThI PEAKIIHH).
UX NPOTEKaHus U NpekpaiieHus. | Onucvléams NPU3HAKU U yCIOBUS
Peakuuu ropenusd. TemioBoi TEUECHUS] XUMUYECKUX PEaKIUH.
a¢dexT peakiuu. Paznuuame sx30TepMUUECKUC
OK30TepMHUYECKUE U Y SHAOTEPMHUUYECKHE PEAKLIIH.
SHJIOTEPMUYECKUE PEAKIIHU. Coomuocums peakuy TOPEHUs 1
JemoncTpanun. Anmapar 9K30TEPMHUYECCKHE PEAKIHH.
Kunna. Paznoxenue Habriooams 1 onMCchIBaTh XUMAYECKUI
Oouxpomara ammonus. 'openne 9KCHEPUMEHT C IOMOLIBIO PYCCKOTO
cepbl U MarHUEBOW JICHTHI. (poJHOTO) SI3bIKA U SI3bIKA XUMHUH
JlaGopaTopHble ONbITHI.
B3aumopeiicTBue pactBopoB
XJIOpHUJIa HATPUS ¥ HOJTUJIA KAITUSI
C pacTBOpOM HUTparta cepedpa.
[Monyuenue runpoxcuna meau(1l)
Y €r0 B3aUMOJICUCTBHE C CEPHOU
KUCJIOTOW. B3aumoneiicteue
pacTBopa COjbl C KUCIOTOU
16-17 XuMuyeckue | 3aKOH COXpPaHEHMs MacChl Dopmynuposams 3aKOH COXPAHEHUS
YpaBHECHUSA BEIIECTB. XUMUYECKHE MAacCHI BEIIECTB.

ypaBHeHus. CocTaBieHue
XUMUYECKUX YPAaBHEHMII.
HNudopmanus, KOTOpyro HECET
XUMHYECKOE YpaBHEHHUE.
JemoncTpanuu. [Toprpersl
M. B. JlomonocoBa n A.JL.
JlaByasbe.

I'openue dochopa. OnpITHI,

Cocmasnsims Ha €T0 OCHOBE
XMUMHYECKHE YPaBHEHHUSI.
Tpancauposams uHPOPMALHIO,
KOTOPYIO HECYT XUMUYECKHE
ypaBHEHHUSL.

DKcnepumeHmanbHo
noomeep#coams CupaBeIJINBOCTh
3aKOHA COXPAaHEHHUs] MacChl BELICCTB
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WJUTFOCTPUPYIOLIUE 3aKOH
COXPAaHEHHUS MacChl BELIECTB.
JlaGopaTopHble ONBITHI.
[IpoBepka 3aKoHa COXpaHEHHUS
Macchl BELIECTB HA IPUMEPE
B3aWMOJICUCTBHUS IIEIOYU U
kuciotel. [IpoBepka

3aKOHA COXPAHEHHS MacChl
BEILECTB HA IpUMEPE
B3aMMOJICVCTBHUS IIEIOYU U
cosm xene3a(lll)

18-19

Turmel
XUMHUYECKUX
peakuuii

Krnaccudukanus XuMHIeCKUX
peaxiuii Mo cocTaBy

YHCITy PEareHTOB M MPOYKTOB.
TUnbl XUMHUECKUX PEaKIIHA.
Peaknuu coenmHeHNs,
pa3I0KEHUs, 3aMEILIeHUs U
oOMeHa. KaTanuzatopsl.
Jdemoncrpamun. ['opeHue
docdopa, pacTBopeHHE
MPOJYKTa TOPEHUS B BOJIE U
UCCIIIOBAaHUE TIOJYYEHHOTO
pacTBopa JTaKMYCOM.
B3anmoneiictere

COJISTHOM KUCIIOTBI C IITHKOM.
[Tonydyenune ruapokcuaa
meau(Il) u ero pasnoxxenue
IIPW HarPEBaHUMU.
JlabopaTopHbIe ONBITHI.
Paznoxxenue nepokcuaa
BOJIOPOJIa C MTIOMOIIBI0 OKCUIA
mapranna(lV). 3amemenue
JKEJIe30M MEIH B METHOM
KyIopoce

Knaccuguyuposams XuMudeckue
PeaKIuy 1o MPU3HAKY YUCIIAa U COCTaBa
pEareHTOB U MPOIYKTOB.
Xapaxmepuzosams pojb KaTaIu3aTopa
B MIPOTCKAHUU XUMHUYCCKOMN peaKInu.
Habarwoams v onuchIBaTh XUMUYIECKUH
9KCTIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOTO) SI3BIKA U SI3BIKA XUMHH

20

IToBTOpEHME
1 000011IeHIE
TEMEL.
IToaroroBska K
KOHTPOJIbHON
pabote

TectupoBanue, pemieHue 3aaad
Y BBINIOJIHEHUE YIIPAKHEHUN
10 TEME

21

KOHTpOJILHa}I paGOTa Ne 1 mo teme: «HauyanbHbIC TOHATUS U 3aKOHBI X MU

22-39

Ba:xuHeiimue npeacraBuTe/ M Heoprannveckux Bemiects. Kosimyecrsenuble
OoTHOIIeHUs B xumuu (18 1)

22

Bo3nyx u ero
COCTaB

CocraB Bo3ayxa. [lonstue 06
00BeMHOI#T 1o71e ()
KOMIIOHEHTAa MPUPOIHOMN
ra3oBOil CMECH — BO3/1yXa.
Pacuer 00b€Ma KOMITOHEHTA

Xapaxmepuzosamv 00BEMHYIO T0JTIO
KOMIIOHEHTA TaKOU MPUPOJHON
ra3oBOM cMeCH, KaK BO31yX, U
paccUuTHIBaTh 0OBEMHYIO OO TIO
00BEMY ITOM CMECH.
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ra30BOM CMECH I10 €T0
00BEMHOM J10J1€ U1 HA0OOPOT.
JdemoHcTpanmu.
Onpenenenue conepkanus
KHCJIOPO/a B BO3/1yXe

Onucviéams 00HEMHBIN COCTaB
aTMoc(epHOro Bo3Iyxa

Y IOHUMATh 3HAaY€HHE IMOCTOSHCTBA
3TOTO COCTaBa IS 3JI0POBbS

23 Kucnopon Kucnopon. Ozon. [lonyyenue | Xapakmepuzosams 030H, Kak
kucnopona. Cobupanwue u AJIOTPOITHYIO MO (DUKAITHIO
pacrno3HaBaHHE KHCIOPO/a. KHCIIOpO/Ia.
XUMHUYECKUE CBOMCTBA Onucvisams pusudeckue u
KHCIIOpO/Ia: B3aUMOJICHCTBHE C | XMMUYECKHE CBOMCTBA,
MeTaJulaMH, HEeMeTaJlJIaMU U MOJIy4eHUE U MPUMEHEHUE
CJIOHBIMHU BEIIECTBAMH. KHCIIOpPO/Ia C UCTIOIb30BAaHUEM
[Ipumenenue kuciopoaa. PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
KpyroBoport kucnopona B XUMHH.
IPUPOJIE. Yemanasnueams npuunHHO-
Jemouncrpanuu. [Tonydenue CJIE/ICTBEHHBIE CBSA3U MEXKTY
KHCJI0pO/1a PA3JI0KEHUEM (U3UYECKUMU CBOWCTBAMHU
NepMaHraHaTa Kaius u KHCIIOpOJia ¥ crioco0aMu ero
IEPOKCHJIa BOIOPOAA. coOupaHus.
Cobupanue Kuciopoaa IIposooumv u nabrooams
METO/IOM BBITECHEHHUSI BO3yXa | XMMUYECKUN IKCIIEPUMEHT I10
u Bonbl. PacrioznaBanue MOJIYy4YEHHUI0, COOMPAHUIO U
KHcaopoa. 'opeHne Maruus, | pacrio3HaBaHUIO KHCIOPOa
JKeres3a, yris, Cepbl U ¢ cOOJIO/IeHEM TIPABHIT TEXHUKH
dbocdopa B kuciaopoe. 0€30MacHOCTH.

Onucvleambs XUMHUYECKUI
AKCIIEPUMEHT
24 [Ipaktuueckas | [lomydyenue, cobupanue u Pabomamuw ¢ nabopaTopHBIM
paborta Ne4 | pacro3zHaBaHUE KUCIOPOIA o0opynoBaHuEM U

HarpeBaTeIbHBIMU TIPUOOpaMU B
COOTBETCTBUU C MPaBUIAMH TEXHUKU
0€30MacHOCTH.

Buvinoaname npoctenye npuéMbl
oOpaitieHus ¢ J1abopaTOPHBIM
00opyaoBaHuEM: cobupatb mpudop
JUTSI TIOJTY9ICHHUS Ta30B, MPOBEPSTH
€ro repMeTUYHOCTh U

HCIIOJIb30BATh JJIS TTOJTyUEHUS
KHCIIOpO/JIa.

Cobupams KUCTOPO METOJIOM
BBITECHEHHUS BO3JIyXa U
pacrno3HaBaTh KUCIOPOJ.
Habniooams 3a cBOWCTBaMH BEIIIECTB
U SIBJICHHUSIMH, TTPOUCXOIATIIMMH C
BEII[ECTBAMH.

Onucviéams XUMAYECKUN
HKCIIEPUMEHT C TIOMOIIIBIO

PYCCKOTO (POAHOTO) SI3bIKA U SI3BIKA
XUMHH.

Cocmasnsims OTYET 1O pe3ynbTaTaM
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MPOBEAEHHOTO IKCIIEPUMEHTA

25 OKcuael Oxkcuapl. Ha3zBanusa okcumos. Buvioensamo cyniecTBeHHBIE TPU3HAKU
Cocrasnenue hopMy OKCH/JIOB.
OKCHJIOB I10 UX Ha3BaHUSIM. /Jlasamb Ha3BaHUS OKCUJIOB 110 UX
IIpencraBuTENIN OKCUAOB: dopmymnam.
BOJIa, YIJIEKUCIIBIH ra3, Cocmasnsims GOPMYIIbI OKCHJIOB TIO
HeraméHasi U3BeCTb. UX Ha3BaHUSIM.
Hemoncrpaumnu. Komiekuus Xapaxmepuzosamsb TaKux
OKCH/JIOB. IIpEJICTaBUTENIEH OKCUIOB, KaK
JlaGopaTopHbIi ONBIT. BO/Ia, YIJICKUCIIBIN Ta3 U HEeTaléHas
ITomyTHEHHE U3BECTKOBOM U3BECTh
BOJIbI IIPY IIPOITYCKaHUH
YIIIEKUCIIOro ras3a
26 Bonopon Boxopon B mpupose. Xapaxmepuzoeams COCTaB
duznyeckre U XUMHUECKHE MOJIEKYJIbI, PU3NYECKUE U
CBOICTBa BOJOPOJIa, €TO XMMHUYECKHUE CBOICTBA, ITOJIyYEHUE U
MOJIy4YeHUE U PUMEHEHHE. MIPUMEHEHHE BOJOPO/A.
Hemoncrpaumu. [lonyuenue, | Yemanagrusamo npuarHHO-
coOupaHHe U pacro3HaBaHUe CJIE/ICTBEHHBIE CBS3H MEXKIY
Bojiopoja. ['openue Bogoposa. | (pu3HUECKUMHU CBOMCTBAMU U
BzaumopeiictBue Bojopona c | cnocobamu coOupaHusi BOJIOPOaa,
okcuniom meau(1l). MEXK]1y XUMUYECKUMH CBOMCTBaMU
JlabopaTopHBIii ONBIT. BOJIOPOJIa U €70 IPUMEHEHUEM.
[Tonyuenue Boopoaa npu IIpoeooumys u nabarooams
B3aMMOJICHICTBUH IIMHKA C XUMHUYECKUN IKCIIEPUMEHT 10
COJITHOW KMCIIOTOM MOJIy4YEHUI0, COOMPaHUIO U
pacrno3HaBaHHUIO BOJIOPOJA C
cOOII0ICHUEM MTPaBUJI TEXHUKHU
0€30IacHOCTH.
Onucvieams XUMUYECKUH
HKCIEPUMEHT
27 ITpaktuueckas | Ilomydenue, cobupanue u Pabomams ¢ nabopaTopHbIM
pabota Ne5 | pacro3HaBaHue BOJOPO/Ia 000pyI0BaHUEM U

HarpeBaTebHBIMU PUOOpaMU B
COOTBETCTBHUH C MMPABUIIAMH TEXHHKHU
0€30ITaCHOCTH.

Buvinoansme npocreinive mpuéMbl
oOpartieHus ¢ 1abopaTOpHBIM
obopymoBaHueM: cooupaTs Ipuodop
JUTSI TIOTYYEeHUSI Ta30B, IPOBEPATH
€ro repMETHYHOCTh U UCTIOJIB30BaTh
JUTSI TIOJTY9€HUS BOJOPO/Ia.
Cobupams BOIOPOT METOJOM
BBITECHEHHUS BO3]IyXa U
pacro3HaBaTh BOJJOPO/I.

Habnooams 3a cBOMCTBaMU BEILIECTB
U SIBJICHUSIMH, TTPOUCXOIAIIIMMH C
BEILIECTBAMHM.

Onucwieams XUMAYCSCKHAM
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OKCIIEPUMEHT C TIOMOIIBIO
PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA
XHMUH.

Cocmagnams OTYET 1O pe3ysibTaTaM
MIPOBEIEHHOTO YKCIICPUMEHTA

28 Kucnotsr Kucnotsl, ux coctaB u ux Ananuzuposams cOCTaB KUCIOT.
KJaccuuKanus. Pacnosnasams KUCIOTHI C TOMOILBIO
Wnaukatopsl. Tabmuma WHUKATOPOB.
pactBopumoctu. CepHas u Xapaxmepuzoeams NpeCTaBUTENEN
COJISIHAsl KUCIIOTHI, UX KHCJIOT: CEPHYIO U COJISTHYIO.
CBOICTBa U IPUMEHEHHUE. Onpeoensims pacTBOPUMOCTh
Hemoncrpaumnu. Komiekuus COEIUHEHNN C IIOMOIILIO
MUHEPATBHBIX KUCIIOT. TaOIUIBI PACTBOPUMOCTH.
[TpaBuio paz6aBieHus cepoi Yemanasnueams npuamHHO-
KHCJIOTBI. CJICICTBEHHBIE CBSI3M MEXK]TY
JlaGopaTopHbIi ONBIT. CBOMCTBaMH CEPHOM M COJISTHOM
Pacnio3naBaHue Kucior ¢ KHCIIOT U 00JIaCTSIMH UX
MOMOIIbIO0 UHAUKATOPOB MPUMEHEHHUS.
Oco3znasamb HEOOXOAUMOCTD
COOJII0ICHHSI TPABUJT TEXHUKU
6e3omacHOCTH Mpu padoTe ¢
KHCIIOTaMU
29 Comnu Conu, UX cOCTaB ¥ Ha3BaHUs. | Xapaxmepuz08ams COIU KaK
PactBopuMocCTh coieii B MIPOYKTHI 3aMEIICHUS
Boze. [IpencraBurenu conei: BOJIOPOJIa B KUCJIOTE HA METaJLI.
XJIOpUJ HATpuUs, KapOOHAT 3anucvieams GopMyIIBI CoIeH IO
KanmbIus, pocdar KaabIus. BaJICHTHOCTH.
JleMoHCTpALIMM. Has3zvieams conu o popmynam.
Komneknus coneit. Tabnuia Hcnonvzosams Tabnuily
PacTBOPUMOCTH OCHOBAHUH, PacTBOPUMOCTH JJIS
KHCTIOT U COJIEH B BOJIE XapaKTePUCTHKU CBOWCTB COJEH.
IIposooums pacd€Tsl o GpopMyam
coJen
30-31 KomuuectBo | Yucno ABoraapo. KonndectBo | O6vsacHAmb MOHATUS «KOJIUYECTBO
BElIeCTBA BeulectBa. Moinb. MossipHas BELIECTBA», «MOJIbY, «UHCIIO

Macca. KpaTHble e 1TMHHIIbI
HN3MCPCHUA KOJIMYECTBA
BEILECTBA — MHUJLTUMOJb U
KHJIOMOJIb, MUJIJIMMOJISIPHAsA U
KHJIOMOJISIPHASI MacChl
BellecTBa. Pacuérsl ¢
MCIIOJIb30BAaHUEM MTOHSATUI
«KOJIMYECTBO BEILIECTBAY,
«MOJISIpHAsl Maccay, «4UCiIo
ABorazipo».
JdemoncTpanuu. Hekoropsie
METaJUIbl, HEMETAJIbI U
COCIMHEHUS C KOJTMYECTBOM
BEIIIECTBA, PaBHBIM |

ABorazpo», «MOoJIsIpHasi Maccay.
Pewams 3amaun ¢ MCHONIL30BaHUEM
MMOHATHH «KOJHMYECTBO BEIIECTBAY,
«MOJISTPHAsT Maccay, «IUCII0
ABoraapo»
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MOJIb

32 Monsipubiii | 3akoH ABoraapo. MoJsipHbIit ObvscHamb TOHIATHS «MOJISIPHBINA
00BEM ra30B | 00BEM ra3000pa3HbIX 00BEM Ta30B», KHOPMaJIbHbIE
BeecTB. OTHOCUTEIbHAS YCIIOBHSI».
IUIOTHOCTH Ta3a 1o APYyromy Pewamys 3anaun ¢ UCHOIB30BaHUEM
ra3y. Kparasie equHuIbI MOHATUHN «KOJINYECTBO BELLIECTBAY,
U3MEpPEHUS — «MOJISIpHAst Maccay, «MOJISIPHBIN
MUJUTUMOJIAPHBIN 1 00BEM Ta3oBy», «4UCII0 ABOTapo»
KUJIOMOJISIPHBIA 00BEMBI
ra3o00pa3HbIX BEIECTB.
Pacuérsl ¢ ncnonp3zoBannuemM
MOHATUHN «KOJIMYECTBO
BELIECTBA», «MOJISIpHAs
Maccay, «MOJIIPHBIH 00bEM
ra3oBy, «4UCII0 ABOraapo».
Jdemoncrpanun. Mojenb
MOJISIpHOTO 00BEMA Ta30B
33-34 | Pacuértel o Pacuétsl ¢ ucnonb3oBanremM Xapaxmepuszosamu
XUMUYECKUM MOHATUHN «KOJIMYECTBO KOJIMYECTBEHHYIO CTOPOHY
YpaBHEHUSIM BEILIECTBA», «MOJISIpHAs XUMUYECKHX 00BEKTOB M MIPOIIECCOB.
Maccay, «MOJIIPHBIH 00bEM Pewams 3anaun ¢ UCIOIB30BaHUEM
ra3oBy, «4UCII0 ABOraapo» MOHSTUH «KOJMYECTBO BELIECTBAY,
«MOJISIpHAst Maccay, «MOJISIPHBIN
00BEM Ta3oB», «4UCI0 ABOrapo»
35 Bona. I'uapocdepa. Kpyrosopot ObvscHamb TIOHITHS «OCHOBAHUS,
OcHoBanust | Boabl B mpupoze. Gusnveckne | «m€noum», «KadyeCTBEHHAS
Y XUMHUYECKUE CBOMCTBA BOABL: | PEAKIIHSY, «UHIUKATOPY.
B3aMMOJIecTBHE ¢ OKcuAaMu. | Krnaccughuyuposams 0CHOBaHUS TIO
OcHoBaHMs1, X COCTaB. pPacTBOPUMOCTH B BOJIE.
PacTBopuMOCTh OCHOBaHUH B Onpeoenamp 110 popmyine
Bojie. I3MeHeHune okpacku MPUHA/IIEKHOCTh HEOPTraHUYECKUX
WHJUKATOPOB B IIETOYHON BEILECTB K KJIAaCCy OCHOBaHUM.
cpene. IIpencraBurenn Xapaxmepuzosams CBOMCTBA
IEeJI0YEH: THIPOKCHIbI OT/ENbHBIX MPEJCTaBUTENCH
HATpUsl, Kaus U KaJIbIIUs. OCHOBaHUH.
JleMoHCTpanum. Hcnonvzoeams TabmuIly
Konneknus ocHOBaHUM. PacTBOPUMOCTH JIs OTIPEEIICHUS
JlabopaTopHBIi ONBIT. pPacTBOPUMOCTH OCHOBaHUU
N3menenne okpacku
WHJUKATOPOB B IIETOYHON
cpene
36 PacTtBOpBHI. PactBoputens u pactBopénnoe | OO0vsacHAmMb TIOHSATUS «MacCoBast
Maccosas BELIECTBO. PacTBOpHI. JI0JIs1 PACTBOPEHHOT'O BELIECTBAY.
OJIs PactBopenue. ['mapatsl. Yemanasenuseams ananornu c
pactBopénHor | ConbpBarbl. MaccoBast 107151 00BEMHOI T0NIEH KOMITOHEHTOB
0 PacTBOPEHHOTO BEIIECTBA. ra3oBOM CMECH.
BELIECTBA Pacuyetsl, cBsI3aHHBIE C Pewamys 3anaun ¢ UCHOIB30BaHUEM

HCITIOJIB30BAHUEM ITOHATHA

IMOHATHH «MaccoBas J0JIA 3JIEMCHTA
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«MaccoBasi 10515
PacTBOPEHHOTO BELIECTBAY.
JlaGopaTopHbIii ONIBIT.
O3HakoOMJICHHE C
npenaparamu JIOMallHen uin
HIKOJILHOW alTEeuKH —
pacTBOpaMHM MEPOKCHUIA
BOJIOPO/1a, CIIUPTOBOM
HaCTOMKH HOJa U aMMHUAKA.

B BEIIECTBEY», KMACCOBAast JOJISk
PacTBOPEHHOTO BEILIECTBAY,
«00BEMHAs 107151 Ta3000pa3HOTO
BEILIECTBAY

37

[IpakTuueckas
pabota No6

[IpuroroBnenue pacTBopa
3aJaHHOU MacCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA

Pabomamuw ¢ nabopaTopHBIM
obopymoBaHuEM U
HarpeBaTeJIbHBIMU MpUOOpamMu B
COOTBETCTBUH C MMPABUIIAMH TEXHUKHU
0€301MacHOCTH.

Buvinoansamu npocreinme mpuéMbl
oOpareHus ¢ 1abopaToOpHBIM
000py1I0BaHUEM: C MEPHBIM
HUIMHIIPOM, C BECAMH.
Habniooamw 3a cBOWCTBaMU BEIIECTB
U SIBJICHUSIMH, IPOUCXOISAIIMMHU C
BCII[CCTBAMH.

Onucwviéams YKCTIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO)
S3BIKA U S3bIKA XHMHH.
Cocmasnsime OTYETHI TIO
pe3ynbTaTam MpoBEAEHHOTO
IKCIIEPUMEHTA.

T'omoeumsb pacTBOPHI €
OIpeIEIEHHON MaCCOBOU JT0JIEH
pacTBOPEHHOTO BelIeCTBa

38

O606H.[CHI/IG U CHCTeMaTH3allis 3HaHUM 110 TeMe. «BakHeime MNpeaACTaBUTCIIN
HCOPTraHNYCCKUX BCIICCTB. KonnuecTBeHHBIC OTHOIIICHUS B XMMUI))

39

KOHTpOJ’IBHaﬂ pa60Ta Ne 2 mo teme: «Baxneiimme MMPEACTAaBUTECIIN HCOPTAaHUYCCKUX

BCIICCTB. KommuecTBeHHBIE OTHOIIICHUS B XUMH)

40-49

OcHOBHBIE KJIAaCChl Heopranu4yeckux coequHenni (10 4)

40

Oxcunpl, X
KJaccupukanu
s
XUMHUYECKHE U
CBOMCTBA

O0001eHne cBeneHnii 00
OKCHUJIaX, UX KIACCHU(PUKAIUH,
Ha3BaHUIX U CBOMCTBAX.
CrocoObI MOTy4eHHs OKCHIIOB
JlaGopaTopHbie ONBITHI.
BzaumoaeiicTBue okcuaa
KaJIBIIUS C BOJOM.
ITomyTHEHHE

N3BECTKOBOM BOJIBI

ObvsicHAmMb IOHATUS
«HEeCoJ1e00pa3youe OKCUabIY,
«coneo0pa3yrore OKCUJIbI»,
«OCHOBHBIE OKCUJIBI», «KHCIOTHBIE
OKCHIBI».

Xapakmepuzosams o0u1He
XUMHYECKHE CBOMCTBA
CoJIe00pa3yIoIuX OKCHI0B
(KUCJIOTHBIX 1 OCHOBHBIX).
Cocmaenams ypaBHEHUS peakuii ¢
y4acTHUEM OKCHJIOB.

Habnooams u onucvieams peakuuu
C y4acTHEM OKCHJIOB C ITOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
XUMUH.
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IIpo8ooumu OTBITHI,
MOATBCPKAAOIUC XUMHUYCCKUC
CBOHCTBA OKCHJIOB C COOJIIOICHIEM
NPaBUJI TEXHUKH OE301IaCHOCTH

41 OcHoBanus, ux | OcHoBaHUs, UX Cocmasname ypaBHEHUS PEAKIUU C
KIacCU(UKalM | KacCU(pUKALMs, HA3BaHUS U y4acTueM OCHOBaHUH.
P cBolicTBa. B3aumMoaeiicTBue Habnrwoams u onucvleams peakuun
U XUMUYECKHE | C KUCJIOTaMH, KUCIOTHBIMU C y4acTHeM OCHOBAHUU C MTOMOIIbIO
CBOICTBa OKCHUJIAMHU U COJISIMHU. pycckoro (pOAHOro) sI3bIKa U SI3bIKa
Paznoxenue HepaCTBOPUMBIX | XUMHH.
ocHoBaHu#. CriocoObl 1Ipo600ums ONBITHI,
MOJIYYeHUS] OCHOBAHMIA. MOATBEPKIAIOIINE XUMUYECKUE
JlaGopaTopHble ONBITHI. CBOICTBAa OCHOBAaHUH, C
Peaknus HelTpanu3anuy. COOJII0ICHUEM MTPaBUJI TEXHUKHU
[Tomyuenue rugpokcuaa 6e3omacHoCTH
meau(Il) u ero
B3aMMO/IEVCTBUE C KUCIIOTOM.
Paznoxxenue rugpokcuaa
meau(Il) mpu HarpeBanum
42-43 | Kucnotsl, ux | Kucnotsl, ux knaccudukanust | Xapakmepuzoeams 00IIHE
Kiaccudukany | u HazBaHus. Oome XUMHUYECKHUE CBOICTBA KUCIIOT
s XUMUYECKHE CBOMCTBA KUCIOT. | Cocmasnamb ypaBHEHUS PEAKIIUH C
U XxuMu4eckue | B3anmmopeicTBre KMCIOT ¢ y4acTUEM KHUCIOT.
CBOICTBA MeTaJuIaMH. Habnwoams u onucvleams peakuu
DNEeKTPOXUMHUYECKUH Psifl C y4acTHUEM KHCJIOT C TOMOIIBIO
HaIpSKEHUN METaJIOB. pycckoro (poHOro) si3blKa U s3bIKa
B3anmoneicTsue KUCIOT ¢ XAMUU.
OKCHJIaMU METAJIOB. 1Ipo600ums OMBITHI,
B3auMopeiicTBrue KUCIOT C MOATBEPKIAIOIINE XUMUYECKUE
OCHOBAHUSIMHU - PEAKIIUS CBOMCTBA KHUCJIOT, C COOIIO/IEHUEM
HEWUTpanu3aluu. MPaBWJI TEXHUKHU 0€30MacHOCTH
B3anmoneiicTBre KUCIOT ¢
cossimu. [lomyuenue
OECKHUCIOPOIHBIX U
KHCIIOPOJICOACPKAIINX
KHCJIOT.
JlabopaTopHble ONBITHI.
B3anmoneiicTBre KUCIOT ¢
MeTajulaMui. Bzaumopencrsue
KHCJIOT C COJISIMU
44-45 Conn, ux Conu, ux knaccupukanus u Paznuuams nouarus «cpeanue
Kkinaccudukanm | cBoicTBa. PacTBOpHMOCTH COJIN», «KUCJIBIE COITN,
o CoJIeH B BOJIE. «OCHOBHBIE COJIN».
1 xuMHu4deckue | B3zanmoneiicTBue cosei ¢ Xapaxmepuzosamu 001INE
CBOMCTBa KHCJIOTaMU U HIeJI0YaMHu. XUMHUYECKHE CBOMCTBA COJEH.

BzanmogeiicTBHe coieii ¢
MeTaJlJlaMH, OCOOCHHOCTH 3THX
peakuuii. Bzaumoneicraue
CoJIelt C COIsIMU.
JlaGopaTopHble ONBITHI.
O3HaKoOMJICHHE C KOJIJIEKIMEH
coseii. Bzaumonenctsue

Cocmaensms ypaBHEHUS pEaKIii ¢
Y4aCTHEM COJIEH.

Habnwoams u onucvieams peakumn
C y4acTHEM COJIEHN C IIOMOLIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3BIKA
XUMHH.

1Ipo6ooums ONBITHL,
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cynbdata meau(Il) c xenezom.
B3aumoneiictBue cosen ¢
COJISIMU

MTOATBEPKIAIOIINE XUMUICCKHE
CBOIICTBA COJIEH, C COOIONEHNEM
MIPaBUJI TEXHUKH O€30ITaCHOCTH

46 I'enetnueckas | ['enetnueckue psapl MeTaiia u | Xapakmepuzoeams TIOHITHE
CBSI3b HeMmeTai1a. ['eneTnyeckas «TEHETUYECKUU PSII».
MEXTY CBSI3b MEXY KJIaccaMu Hnnrocmpuposams TeHETHYECKYIO
KJIacCaMH HEOPraHMYECKUX BEILECTB. CBSI3b MEXK/y BELIECTBAMU: IIPOCTOE
Heoprannudeck | JlaGopaTopHble ONBITHI. BEIIECTBO — OKCHJ — T'HUJIPOKCHU]]
ux ['enetrnyeckas cBs3b Ha — COJIb.
COCIMHEHUM | IPUMEpPE COCNUHEHUN MENH 3anucvieams ypaBHEHUS peakLui,
COOTBETCTBYIOIIUX
IIOCJIE0BATEIBHOCTH (LIETIOUKE)
MpeBpaIeHU HEOPraHUUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB
47 Ilpaktuyeckas | PemieHue SKCIIEpUMEHTAIBHBIX | Ymems obpawamvcs ¢
Pabora Ne 7 | 3a1au no teme «OCHOBHBIE 1a60paTOPHBEIM 060PYIOBAHUEM U
KJIACChl HEOPTAaHUYECKUX HarpeBaTeIbHBIMU IPUOOpaMu
COCIIMHEHUI B COOTBETCTBHH C TIPABUIIAMHU
TEXHHUKHU 0€3011aCHOCTH.
Pacnosznaéams HEKOTOpBIE aHUOHBI
Y KaTUOHBI.
Habniooamws cBOWCTBA AJIEKTPOJIUTOB
Y TIPOUCXOSIIUX C HUMU SIBJICHUA.
Habniooams u onucvieameo
PEAKIMU C YYaCTHEM HJIEKTPOIIUTOB C
MTOMOIIIBIO PYCCKOTO (POJIHOTO)
S3BIKA U S3bIKA XUMHH.
Dopmynuposams BBIBOJBI 110
pe3yibTaTam MpoBeAEHHOTO
HKCTIEPUMEHTA
48 O06o011ieHne 1 cucTeMaTu3alys 3HaHui 1o TeMe «OCHOBHBIE KIacChl HEOPTaHUYECKUX
COEIMHEHUI»
49 KonTtposnbHas pabota Ne3 o teme: «OCHOBHBIE KIacChl HEOPraHUUECKUX COSTMHEHUI
50-57 | Ilepuoauyeckuii 3aKOH M MePHOAUYECKAS CHCTeMa XUMHYecKuX daementos /1. U.
MenpgeneeBa. Ctpoenue atoma (8 4)
50 EcrectBennbie | EcrecTBeHHBIE CemeiicTBa ObvsicHams IPU3HAKY,
ceMeincTBa XUMHUYECKHUX 3JIEMEHTOB: MO3BOJISAIOIINE O0BEIUHATH TPYIIIBI
XUMHAYECKHUX | IEJOYHBIC U XUMHYECKHX 3JIEMEHTOB B
HIIEMEHTOB. | IIEJIOYHO3EMENIbHBIE €CTECTBEHHbIE CEMeHCTRa.
AMOOTEpHOCT | METaJlIbI, TAJIOTEHBI, HHEPTHBIE | PacKkpbiéamb XUMHYECKHH CMBICIT
b (6maropoaHbIe) ra3bl. (3TUMOJIOTHI0) Ha3BaHUM

AmMpotepHocTh. AMpoTEpHBIE
OKCHUJBI U THIPOKCUIBI.
KomrutekcHsie conn.
JlabopaTopHbIe ONBITHI.
[Tomyyenue ampoTepHOTO
TUAPOKCUA U UCCIIEJOBAHHE
€ro CBOMCTB

€CTECTBEHHBIX CEMEUCTB.
Apeymenmupoeams
OTHOCHUTEJILHOCTh Ha3BaHUS
«UHEPTHBIE Ta3bD».

ObvsicHams IOHATHE «aM(OTEpHBIE
COCTMHEHUS».

Habnwoams u onucvieams peakumn
MEXy BEIlIeCTBaMU C TTOMOIIbIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3BIKA
XUMHH.

Xapaxmepuzoeams TBOWCTBEHHbBIN
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XapakTep CBOMCTB aM(OTEepHBIX
OKCHUJIOB ¥ TUAPOKCUIOB.
I1po600ums OTBITHI 1O TOJYYECHUIO U
MOATBCPIKACHUIO XUMHUYCCKUX
CBOMCTB aM(OTEPHBIX OKCUIIOB U
THJIPOKCHIOB C COOIOIEHUEM
NPaBUJI TEXHUKH OE30MTACHOCTH

o1 OTtkpbiTHE Otkpeitue .. MenneneeBbsiM | Paznuuams €CTECTBEHHYIO U
MIEPUOIUYECKO | MEPUOJIUYECKOr0 3aKOHA U MCKYCCTBEHHYIO KJIacCU(UKAIIUHU.
ro CO3/1aHUe UM Tepuoanueckoi | O0vacHAmMb, TOYEMY
3akoHa J[. . | cucTteMbl XUMHUYECKUX MEPUOIUYECKHUI 3aKOH OTHOCST
MenzeneeBblM | 3JIEMEHTOB. K €CTECTBEHHOH KJIACCHU(PHUKAIHH.
demoncrpauuu. Paznuuneie Mooenuposams XUMUYECKHE
(dopMbI TabnuIL 3aKOHOMEPHOCTH, BbLAEIIASA
MEPUOIUYECKON CUCTEMBI. CYILIECTBEHHBIE XapaKTEPUCTUKH
MonenupoBaHue NOCTPOEHUsT | 00BEKTa U MPECTABIIAL UX B
nepuoanydeckoi cucremsl .M. | mpocTpaHcTBeHHO-TpaduuecKoi
Menpeneena VI 3HAKOBO-CHMBOJIMYECKON opme
52 OcHOBHbIE ATOMBI Kak Gopma O0bvscHAmMb, UTO TAKOE IIPOTOH,
CBEJICHUS O | CYUIECTBOBAHMS XUMUUECKUX | «HEHTPOH», «IJIEKTPOH,
CTPOECHUHU snemMeHTOB. OCHOBHbBIE «XMMHUYECKHI 3JIEMEHT», «MACCOBOM
aToMa CBEJICHMSI O CTPOCHUM aTOMOB. | YHCIION.
Jloka3aTenbcTBa CII0KHOCTH Onucvleams CTPOEHUE sApa aToMa
CcTpoeHHs aTOMOB. OTIBITHI UCIOJIb3YS IEPUOANUYECKYIO CUCTEMY
Pesepdopna. [Inanerapuas XUMUYECKUX dJIeMeHTOB [[.1.
MOJIeJIb CTPOCHHUS aToMa. Menneneesa.
CocraB aTOMHBIX s7€p: Tonyuams MHPOPMALUIO IO XUMHUH
MPOTOHBI, HEUTPOHBI. U3 pa3INyYHbIX HCTOYHUKOB,
MaccoBoe uncno. aHAJIM3UPOBATh €€
CoBpeMeHHOE oTpeieTIeHre
HOHSITHS «<XUMUYECKUI
aneMeHT». OTHOCUTENbHAS
aToMHas Macca. BzaumocBs3b
MIOHATHH «TIPOTOHY,
«HEUTPOH», KOTHOCUTEIIbHAS
aTOMHas Maccay.
JemoncTpauuu. Monenu
aTOMOB XMMHUYECKUX
AJIEMEHTOB
53 Crpoenue Muxkpomup. DIE€KTPOHBI. ObvscHamb TIOHITHE «AJICKTPOHHBIN
NMEeKTPOHHBIX | CTpOEHME SHEPreTUUECKUX CJION», WIH «IHEPreTUYECKUI
o0oJ104eK YpOBHEN aTOMOB XUMUYECKUX | YPOBEHBY.
aTOMOB anemeHToB 1—20. [lonsitue o | Cocmasnams cXeMbl pacripesieeHus
3aBEpIIEHHOM 3JIEKTPOHHOM AJIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM
clloe. B DJIEKTPOHHOM 000J104Ke
o4 [Iepnonnuecka | M3oTonsl. @uznueckuit Packpvisams pusnueckuii cMpici
g CUCTEMA CMBICJI CUMBOJIMKH MOPSIIKOBOTO HOMEpPA
XUMUYECKUX | MEPUOJUYECKON CUCTEMBI. XUMHYECKOI0 3JIEMEHTa, HOMEpa
3JIEMEHTOB CoBpeMeHnHas (GopMyIHpPOBKA | MEPUOJIA K HOMEpa
HN. MEPUONYECKOTO 3aKOHA. TPYIIBI.
MenneneeBa | MI3MeHeHUs CBOWCTB Ob6vacuamsb 3aKOHOMEPHOCTH

9JICMCHTOB B IICPUOJAX U

U3MCEHCHHUA MCTAJINIMYCCKUX U
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rpymnmnax Kak GyHKIHs
CTPOEHUS JIEKTPOHHBIX
000JI04YEK aTOMOB

HEMETAJINYECKUX CBOVCTB
XUMHUNYCCKHUX DJICMCHTOB U UX
COCIMHCHUH B IEPHOJIaX M TPYIIIax

55-56 | Xapakrtepuctu | XapakTepUCTHKA dJIEMEHTA- Xapakmepuzo6amb XUMHUUECKUE
Ka MeTajula U dJIeMeHTa- aneMeHThl 1—3 nmepuooB
3JeMEHTa HEMeETaJula M0 UX MOJOKEHUIO | TI0 UX MOJIOKEHUIO B MEPUOANYECKOM
110 eTo B [IEPUOIMYECKON CHCTEME CHUCTEME XUMUYECKUX
MOJIOKEHUIO | XxuMu4deckux ameMeHToB . . | anementoB 1. Y. Meneneena.
B Menneneena. Apaymenmuposams CBOCTBA
nepuoanuecko | Jemoncrpauuu. Mojenu OKCHJIOB ¥ THUJIPOKCUJIOB METAILJIOB U
i aTOMOB 3JIEMEHTOB 1—3 HEMETAaJUIOB ITOCPEACTBOM
cucTemMe [IEpUOJ0B YPAaBHEHUN peakLui
57 3HavyeHNE CooO01IeHHs yJaIuxcsi O Onpeodensimb UCTOYHUKU
MEPUONYECKO | KU3HH, HAYYHOU U XUMUYECKON MH(POpMAITIH.
o o01IecTBeHHOM AesaTenbHOCTH | [lonyuams HEOOXOUMYIO
3aKOHa . . Menneneesa MH(OPMALIMIO U3 Pa3IMYHbIX
u HUCTOYHHUKOB, AHAIUZUPOBAND €€,
MIEPUOINYECKO oopmnsims HHPOPMAITHOHHBIH
i MPOIYKT, Npe3eHmoeams €ro, 6ecmu
CHUCTEMBI HAYuYHY10 OUCKYCCUI0, OMCMauanb
XUMHUYECKHX CBOIO TOUKY 3PEHUS UITU
3JIEMEHTOB KOppekmuposamu €€
. 1.
Menpeneena
58-65 XuMmnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBHUTEIbHBbIE peakuu (8 4)
58 Honnas Honnas xuMudeckas CBsA3b. ObwsicHsAmb, YTO TAKOE HOHHAS
xumudeckas | Monsl, oOpa3oBaHHbBIC CBSI3b, HOHBI.
CBSI3b aToOMaM¥ METaJJIOB U Xapaxmepuzosamb MEXaHU3M
HeMmeTaioB. CXeMbl 00pazoBaHUs HOHHOM
00pa3oBaHusi HOHHOW CBSI3U CBSI3U.
JU1sl OMHAPHBIX Cocmasnsims cxeMbl 00pa3oBaHuUs
coenuHeHui. Monnbie HOHHOM CBSI3H.
KPUCTAJUIMYECKUE PEIIETKU Hcnonvzosams 3HaKOBOE
1 (hU3MYecKre CBOMCTBA MOJICIIUPOBAHUE.
BEIIIECTB C ’TUM TUIIOM Onpeodensimpb TATI XUMUYECKOHN CBS3H
pemérok. [Tonsarue o o ¢popmyie
(hOpMYIBHON eIHMHUIIE BEILIECTBA.
BEIIECTBA. IIpusooums IipuMeEpHI BEIIECTB C
JlemoHcTpamuu. HOHHOM CBSI3BIO.
Buneodparments! u ciaiiabt Yemanasenueams npuanHHO-
«oHHast XuMu4ecKas CBsI3b». | CICACTBEHHBIC CBSI3U
Konneknus Bemects MEXy COCTAaBOM BEIIECTBA U BUJIOM
C MIOHHOW XMUMHUYECKOW CBA3BIO. | XUMHUYECKOU
Moenu HOHHBIX CBSI3M, MEXKIY HOHHOM CBA3BIO U
KPUCTAJUTMYECKUX PEHIETOK KPUCTAJUTMYECKUM
CTPOCHHEM BEIIECTBA, MEXKTY
KPUCTAJUIMYECKUM CTPOCHUEM
BEIIIECTBA U €ro (PU3NUECKUMH
CBOMCTBaAMU
59 KoBanentHas | KoBaneHTHas XxuMudeckas ObwsicHsameb, YTO TaKOE KOBAJCHTHAS
XUMUYECKas | CBSI3b: HEMOJIApHAS U HETIoJIApHAs
CBSI3b TOJISIPHASL. CBSI3b, BAJICHTHOCTb.
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DJEKTPOOTPUIIATETBLHOCTb.
IloHsiTHE O BaJIGHTHOCTH.
Cxembl 00pazoBaHMs
KOBAJICHTHOM CBSI3U IJIS
OMHAPHBIX COCTUHCHUM.
MouJiekyasipHbIE U1 AaTOMHBIE
KPUCTAJUIMYECKUE PEIIETKH, U
CBOMCTBA BEIIIECTB C 3TUM
TUIIOM PEUIETOK.
JleMmoHCcTpanmnu.
BuneodparmeHTsI 1 crai bl
«KoBaneHTHas XuMHYECKas
CBsA3b». Konnekius BemecTB
MOJIEKYJISIPHOTO ¥ aTOMHOI'O
crpoenus. Moaenu
MOJICKYJIIPHBIX U

ATOMHBIX KPUCTAIUIMYECKUX
peLEToK

Cocmasnsimes cXeMbl 00pa30BaHUS
KOBAJICHTHOM
HEMOJAPHONW XUMHUYECKON CBSI3H.

Hcnonvzoeamsb 3HaKOBOE
MOJIETTUPOBAHUE.

Onpeodensimv TAI XUMAYECKOU CBS3H
o ¢popmyJie BEIIECTRA.

U800UMdb MPUMEPHI BEIIECTB C
HOHHOM CBS3BIO. Ycmanasiusams
MIPUYHMHHO-CJICJICTBEHHBIE CBS3U
MEK]ly COCTaBOM BEIIECTBA U BUIOM
XUMHYECKOH CBSI3H, MEXKIY
KOBaJICHTHOM CBS3bIO U
KPHUCTAJUIMIECKUM CTPOCHHEM
BEIIIECTBA, MEK1Y KPUCTATUIMYECKUM
CTPOCHHEM BEIECTBA U €0
(U3UYECKUMHU CBOWCTBAMH

60 KoBanenTtHass | DIEKTPOOTPHUIATEIHLHOCTb. ObwvsicHsamb TIOHATUS «KOBAJICHTHAS
HenossipHast | Psij anexkTpooTpuLaTeIbHOCTH. | MOJISIpHAst CBA3bY,
u nonsipHas | KoBaneHTHas HenossipHast «QNEKTPOOTPHULIATENBHOCTD,
XUMUYECKas | U MOJIIpHAs XMMUYECKast CBA3b. | «BO3TOHKA», WM «CYOIUMALIU».
CBSI3b Junons. Cxembl o0pazoBanus | Cocmagnams cxembl 00pa30BaHUs
KOBAJICHTHOU IOJIAPHOM CBA3U | KOBAJIEHTHOM MOJISPHOU
B OMHApHBIX COETUHEHMSIX. XUMHUYECKON CBS3H.
MonekynspHas 1 aTOMHast Hcnonvzosams 3HaKOBOE
KPUCTAJJIMYECKHUE PEIETKU, U | MOJIEIMPOBAHHUE.
CBOICTBA BEILIECTB C 3TUM Xapaxmepuzoeams MEXaHU3M
THIIOM PEMIETOK. 00pa3oBaHUs MOJISPHON
Jdemoncrpanuu. Moxnenu KOBAJICHTHOU CBSI3U.
MOJIEKYJISIPHBIX U aTOMHBIX Onpeoensamp TUN XUMUYECKOU CBS3U
KPUCTAJINIMYECKUX PEIIETOK 1o (hopMmyJie BeLecTBa.
I1Ipu6ooums nprUMepshl BELLIECTB C
KOBAJICHTHOU IOJIAPHOM CBA3BIO.
Yemanasnueames npudnHHO-
CJIEJICTBEHHBIE CBSA3H MEXKIY
COCTaBOM BEIIECTBA U BUJOM
XUMHUYECKOHN CBS3H, MEXKIY
KOBaJICHTHOH CBSI3bIO U
KPUCTATTNYECKUM CTPOECHUEM
BELIECTBA, MEXY KPUCTAIUIMUECKUM
CTPOEHHEM BEIlECTBA U €T0
(bu3nYeCKUMHU CBOHCTBAMH.
Cocmasnsims GopMyIibl OUHAPHBIX
COEJIMHEHUH 110 BaJIEHTHOCTH U
HAXOJUTh BAJIGHTHOCTHU 3JIEMEHTOB
1o ¢opmyse GMHAPHOTO
COEJHEHUS.
Hcnonvzoeams MaTepualibHOE
MOJICJIUPOBAHHE
61 MeTtannndecka | Metamnueckas xumudeckas | Q0wsacHAmMb, YTO TAKOE
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S XUMHUYECCKas

CBs3b U METAIJINYCCKas

METAINIMYECKas CBA3b.

CBSI3b KpUCTAJUTMYECKast Cocmasnsims cXeMbl 00pa30BaHUS
CBolicTBa BEIISCTB C 3THM METAIUIMYECKOM XUMHUYECKOM CBS3H.
TUIIOM peleToK. Equnas Hcnonvzoeamsb 3HAKOBOE
MIPUPOJIa XUMHUYECKUX CBA3CH. | MOJICITUPOBAHUE.
JleMOHCTpAIIUH. Xapaxmepuzoeamb MEXaHU3M
BuneodparmeHTsI 1 crai b1 00pa3oBaHUs METANIMYECKON CBSI3H.
«Merannudeckast xumuueckas | Onpedensims TAI XUMHYECKOH CBSI3U
cBs3by. Komeknus «Metaimisl | o ¢popMysie BeliecTna.
U CILIABBIY. IIpusooums ipuMepsbI BEIIECTB C
JlaGopaTopHble ONBITHI. METAJINYECKOM CBS3bIO.
H3roroBiicHE MOACIH, Yemanasnueams npuanHHO-
WJUTFOCTPUPYIOIIEH CBONCTBA CJICICTBEHHBIC CBSI3H MEXKTY
METAINYCCKON CBSA3H COCTaBOM BEIIECTBA U BUJIOM
XUMHUYECKOH CBSI3U, MEXKTY
METAJUTMYECKOM CBS3BIO U
KPUCTAJUTMYECKUM CTPOSHHUEM
BEIIECTBA, MEXKTY KPUCTAIUTHYECKUM
CTPOCHHEM BEIIIECTBA U €TO
(bU3UYECKUMHU CBOHMCTBAMH.
Hcnonvzoeams MaTepuanbHOE
MOJICIIUPOBAHUE
62 CreneHb CrerneHb OKHCIICHUS. ObwsicHsams MOHATUS «CTEIIEHD
OKHCJICHUS CpaBHEHUE CTEIICHU OKMCIIEHUS, «BAJICHTHOCTDY.
OKHCJICHUS U BaJICHTHOCTH. Cocmasnsims GopMyIbl OMHAPHBIX
IIpaBuna pacuéra creneHen COEIMHEHU! Ha OCHOBE
OKHUCJIEHUS TT0 popmynam o01mrero cmoco0a uX Ha3BaHHI.
XAMHYECKHUX COETUHEHUI Cpaenusamsb BAJICHTHOCTb U CTENIEHb
OKHCJICHUS.
Paccuumuieams cTenieHn OKUCIIEHUS
o popMysIaM XHMHUYECKUX
COCIUHCHUHU
63 OxuciurenbHo | OKHCIUTENBHO- ObwvscHams TTOHATHS
- BOCCTAHOBUTEJIBHBIC PEAKIIUU. | «OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
BoccTaHoBuTen | Omnpenenenue cTenenen PEaKIum», OKUCIUTENbY,
bHBIE OKMCJIEHUS DJIEMEHTOB, «BOCCTAaHOBMTEIbY, «OKUCIICHUEY,
peaxiuu 00pa3yromux BelecTna «BOCCTaHOBIICHHE).

pa3HbIX Kji1accoB. Peakuun
HOHHOI'0 OOM€EHA U
OKHCJIUTENBHO-
BOCCTaHOBUTECIIbHEIC
peakuuu. OKUCIUTEIb

1 BOCCTaHOBHUTEIb. OKHCICHHIE
W BOCCTaHOBJICHHE.
CocraBiieHue ypaBHEHUN
OKHCJIUTENBHO-
BOCCTAHOBUTEIbHBIX PEAKLIUA
METOJIOM 3JIEKTPOHHOTO
bamzaHca

JdemoHcTpanmu.
BzaumojeiicTBre IMHKA C
Cepoi, COJISTHON KHCJIOTOM,

Knaccugpuyuposams xumMuyeckue
peakiuil Mo NpU3HAKY U3MEHEHUS
CTETIeHEe OKUCIICHHSI 3JIEMEHTOB.
Onpedensams OKUCTUTEND U
BOCCTaHOBUTEIb, TPOLIECCHI
OKHCIIEHUS U BOCCTAHOBJICHUSI.
Hcnonvzosams 3HaKOBOE
MOJICIIUPOBAHUE
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xnopugom menu(Il). 'openune
Maruus. Bzaumoencreue
XJIOPHOM U CEPOBOJIOPOTHOM
BOJIbI

64 O06o001enre u cucTeMaTu3alys 3HaHui 1o TemaM «lleproaudeckuii 3aK0H U
neproardeckas cucteMa xuMmudeckux anemenToB Jl. . MenneneeBa. CTpoeHne aToMay

H «XHuMHYecKas CBA3b. OKHCIUTEIbHO-BOCCTAaHOBUTEILHEIC pCaKum»

65 KonTponpHas padota mo Temam «lleproanueckuii 3aKOH U IEPUOINYECKAs CHCTEMa
xuMmuueckux sneMeHToB . . MenaeneeBa. CTpoeHue aroMa» U « XMMHYECKasl CBA3b.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC PCaKn»

6 PezepBHOE Bpemst

9 knace
TemaTnuyeckoe NJaHMpPoBaHue - 2 Y B He/JeJII0, Becero 70, u3 HUX 5 4 — pe3epBHOE BpeMs

Temaruueckoe IIAHUPOBAHHME MO XUMUU A 9-TO KJlacca COCTAaBIEHO Ha OCHOBE pabodeii
MIPOrPaMMBI 110 Y4eOHOMY MPEAMETY «XHUMHUS» OCHOBHOTO 00IIero oopa3oBaHus Ha ypoBeHb §8-9
KJIacChl, ¢ y4yeToM pabouei mporpammbl Bocnutanus MBOY IO Nel5 «Jlyu» r. Benropona.
BocnurarenbHplii  TOTEHIIMAN JaHHOTO Y4eOHOro mpeaMera OOeCIeurnBacT —peaTu3aluio
CJIEIYIOIIUX IIeNIEBBIX MPHOPUTETOB BocnuTanus odydaromuxcs OOO:

1. Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHUS K MPHUPOJIE KaK MCTOUYHMUKY >KM3HH Ha 3emiie, OCHOBE
CaMoro €e CyIIeCTBOBaHUs, HYXAAIOIIEWcs B 3alIUTE U MOCTOSHHOM BHUMAaHHH CO CTOPOHBI
YyeJloBeKa.

2. Pa3BuTHE IIEHHOCTHOTO OTHOLIEHHS K 3HAHUSIM KaK WHTEUIEKTYaIbHOMY pecypcy,
oOecnieunBaronieMy Oyayliee 4eloBeKa, Kak pe3yibTaTy KPOMOTIMBOIO, HO YBJIEKAaTEIbHOI'O
y4eOHOro TpyJa.

3. Pa3BuTHE IIEHHOCTHOTO OTHOIICHUSI K 3J0POBBIO KaK 3ajJory JOJITOM M aKTUBHOM >KHU3HHU
YeN0BEeKa, €ro XOPOIIero HACTPOSHHUS M ONTUMUCTUYHOTO B3TJIsAa HA MUP.

4. CoznaHue yCIOBUH 1 peanu3allid U TNPUOOPETeHHs TMPAKTHUECKOTO  OIbITa

CaMOCTOSITENIbHOTO TPHOOPETEHNUSI HOBBIX 3HAHMM, MPOBE/ICHNS HAYUYHbIX HCCIEA0BaHUMN, OMbITA
IIPOEKTHOM 1E€ATEIBHOCTH.

5. Coznianue yCIOBHMM A peanu3aliy U NIpuoOpeTeHHs NPAaKTHYEeCKOT0 OINbITa CAMOIIO3HAHUS
Y CaMOaHaJIN3a, OIbITa COLIMAIBHO IIPUEMIIEMOT'O CAMOBBIPAXKEHUSA U CaMOpEAIU3aLUU.

Ne Tema ypoka Conep:xanue ypoka XapakTepucTHKa OCHOBHBIX
YPOKOB BH/IOB J€ATeJIbHOCTH
n/n

1-5 IoBTOpeHue U 00001IeHHE CBeIEHUIT 0 Kypcy 8 kiacca. XUMHYECKHE peaKIuu

(CA))

1 Knaccudukan | bunapusie coenunenus. Oxcuasl | Xapaxkmepuzoeams OKCUADI,
ust cojeoOpa3zyrolue 1 TUIPOKCHUIBI (OCHOBAHMS,
HEOpraHUYeCcK | HecoseoOpasyromue. am(oTepHbIEe THIPOKCHUIBI,
ux I'mapokcuipl: OCHOBaHMS, KHCJIOPOJICOAEpKALLIE
BELIECTB U UX | aM(OTEpHbIE TUAPOKCUIBI, KHCJIOTBI) U COJIU TIO TUIaHY:
HOMEHKJIaTypa | KMCIOPOACOAEpIKaIlINe KUCIOTHl. | COCTaB, CIIOCOOBI 00pa3oBaHMs

Cpennue, KUCible, OCHOBHBIE,
KOMIIJICKCHBIC COJIH.
Hemoncrpauuu. O3HaKOMJIEHUE
C KOJUICKIIUSIMHU MCTAJIJIOB U
HeMmeTaJuioB. O3HaKOMIICHHUE C

Ha3BaHUM, XapaKTEPHbIC
CBOICTBA U MOJYyYCHHUE.
Knaccugpuyuposams oxcunpl,
TUAPOKCHIBI (OCHOBAHUS,

amoTepHbIEe THAPOKCHUIBI,
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KOJJICKIMSAMHU OKCHJIOB, KMCIIOT U
coJien

KHUCJIOPOJICOAEpIKaLIUE
KHMCJIOTBI) U COJIU 110 PAa3INYHBIM
IIPU3HAKAM.

Ymemov noomeepocoams
XapaKTEPUCTUKY OTIEIbHBIX
IIPEACTABUTENIEH KI1aCCOB
HEOPTraHWYECKUX BELIECTB
ypaBHEHUSIMU
COOTBETCTBYIOIINX PEAKIIMII.
Packpvieams TeHETHUECKYIO
CBA3b MEXAY KJIacCaMU
HEOPraHWYECKUX COCTUHEHUMN

2-3 Knaccudukan | O6001enne cBeAeHH 0 Obvscrsameb NOHITHS
us XUMHUYECKHUX PEAKIIHIX. «XUMUYECKasl peaKIus,
xumuueckux | Knaccubukanus xummuaeckux «peaKLUU COeTUHEHUSY,
peakuuin Peaknuii 1o pa3imyHbIM «pEaKLU Pa3I0KEHU,
[0 Pa3JIMYHBIM | OCHOBAHUSIM: IIO COCTABY U UHCIY | «peakuuud oOMeHay,
OCHOBaHUSM | pEarupyroInuX ¥ 00pa3yIoNuXcs | «PEeaKIuy 3aMeIIeHUs,
BEIIECTB, [0 TEIJIOBOMY «peaKkluy HENTpaIu3aum,
addekry, Mo arperaTHoMy «OK30TEPMUYECKHIEC PEaAKIIHH,
COCTOSTHUIO PEarupyronnx «GHIOTEPMHUECKHUE PEAKIIUN,
BEIIIECTB, [0 0OPATUMOCTH, TIO «OOpaTUMBIC PEAKITUNY,
M3MEHEHHUIO CTENICHEeH OKUCIICHHS | «HEOOpaTUMBbIE pPEaKLum,
AJIEMEHTOB, 110 MCIIOIh30BAHHIO «OKHCITUTEIILHO-
KaTajan3aTopa. BOCCTaHOBUTENbHBIE PEAKIINN,
JlaGopaTopHbI€e ONBITHI. «TOMOTCHHBIE PEaKIIHN,
BiaumopeiictBue ammuaka u «TETEPOTEHHBIE PEAKIIUNY,
xJiopoBoioposa. Peakius «KATATUTUICCKHE PEAKITUN,
HelTpanu3anuu. Habnronenue «HEKATATUTUYECKHUE PEAKIIUN,
TeTI0BOTO 3¢ (deKTa peakiuu «TeTIoBOM 3P(HEKT XUMHUECKOM
HEeNTpamu3aIuu. peaKIum.
B3anmoneiictBrue cepHoit Knaccugpuyuposamo
KUCToThI ¢ okcugom mMeau(1l). XUMHYECKHUE PEAKIIH 110
PasnoxxeHnue nepokcuaa Pa3TUYIHBIM OCHOBAHHSIM.
BOJIOPOJIa C TIOMOIIBIO KaTana3el | Onpedensims OKUCIUTEND U
KkapTodens BOCCTaHOBUTEIb, TPOIECCHI
OKUCJICHUS U BOCCTAHOBJICHHS.
Habniooams u onucvieamo
peaKIy MEX]Ty BEIIECTBAMHU C
MTOMOIIBIO PYCCKOTO (POJIHOTO)
SI3BIKA W SI3BIKA XUMHH
4-5 [TonsTre o [ToHsITHE O CKOPOCTH XUMHUYECKOH | OObsCHAMb, UTO TAKOE
CKOPOCTH peakiuu. GakTOPHI, BIUAIONIINE «CKOPOCTh XMMHYECKOMH
XUMHUYECKOH | Ha CKOPOCTh XUMHUYECKHX peakIum».
peaKIuu. peaKIuii: mpupoJia pearupyrIux | ApeymeHmuposams BHIOOP
Karanu3 BEIIECTB, UX KOHIICHTpAIHS, SIMHHIT U3MEpeHUs V.

TeMIepaTypa, TIoIaIb
CONPUKOCHOBEHHSI, HATTHYNE
karanu3aropa. Karanus.
JdemoHcTpauuu. 3aBUCUMOCTD
CKopoCcTH XUMUYECKOH peakinu
OT MPUPOJABI PearupyrOIINX

Yemanasnueams NTpUYMHHO-
CIEJACTBEHHBIE CBSA3U BIIMSHUS
pa3nuyHbIX (PaKTOPOB HA
CKOPOCTh XUMHUYCCKUX PCAKITUH.
Habnooams u onucvieams
pPEeaKIy MEX]Ty BEIIECTBAMHU C
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BEILECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEAKIIUU OT
KOHLIEHTpAllUU Pearupyroumx
BELIECTB. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOU PEaKLUU OT
IJIOIIAAN COIIPUKOCHOBEHUS
pearupyromux BeuecTB
(«kunsmMi ciony»). 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOU peaklnu
OT TEMIIEPATYPBI PEATUPYIOLINX
BELLECTB.

JlabopaTopHbIe ONBITHI.
3aBUCUMOCTb CKOPOCTH
XAMHYECKON PEAKIUU OT
MIPUPOJIbI pEarupyroLInX
BEILIECTB Ha MPUMEPE
B3aUMO/ICHCTBUSI PAaCTBOPOB
THOCYIb(aTa HATPHS U XJIOPHJIA
Oapust, THOCYIb(aTa HATPUS U
COJISIHOU KUCJIOTBI. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOU PEaKLUU
OT MPUPO/IBI METAIIOB ITPU UX
B3aWMO/JICUCTBUHU C COJISTHOM
KHUCJIOTOM. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKOU PEaKINU
OT IPUPOJIBI KUCIIOT IIPU
B3aNMOJICHCTBHHU UX C KEIIE30M.
3aBUCUMOCTb CKOPOCTH
XAMHYECKON PEAKIUU OT
TeMIIepaTypbl. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEaKIUU
OT KOHILIEHTpALU1

pearupyromux BelecTB.
3aBUCUMOCTb CKOPOCTH
XAMHYECKON PEAKIUU OT
IJIOIIAAN COIIPUKOCHOBEHUS
pearupyromux BeIecTB.
3aBUCHUMOCTbH CKOPOCTH
XAMHYECKOW PEaKU OT HaJTu4Yus
KaTajiu3aTopa

TTOMOIIIBIO PYCCKOTO (POJTHOTO)
SI3BIKA U SI3bIKA XUMUHU
11Ipo6ooums OTBITHI,
MOJITBEPKIAIOLINE 3aBUCUMOCTh
CKOpPOCTH XUMHUYECKOH PeaKIInu
OT Pa3IUYHBIX (PaKTOPOB

6-15 Xumuyeckue peakuuu B pacreopax (10 u)
6 Onexrponutud | [Tonstre 06 snexTponutuyeckon | Xapaxmepuzoeams NOHITHS
eckast JUCCOIMAIMU. DIEKTPOIUTHI U «QIEKTPOIUTHYECKAS
JUCCOLIMAIUS | HEAJIEKTPOJIUThL. MexaHu3m JUCCOLIUAIUS», «AJEKTPOTUTHIY,
JIUCCOIMAIIMN EKTPOJIUTOB C «HEDJIEKTPOIUTHI.

Pa3IMYHBIM XapaKTEPOM CBSI3U.
CreneHp IEeKTPOINTUIECKON
nuccounanuu. CUuibHbIE U
cy1a0ble 3JIEKTPOITUTHI.
HemoncTpauuu. McneiTanue
BELIECTB U UX PACTBOPOB HA
AIIEKTPONPOBOTHOCTD

Ycemanasnuseams npuarHHO-
CJIE/ICTBEHHBIE CBSI3U MEKITY
MPUPOION IIEKTPOJIUTA U
CTENEHBIO €0 IUCCOLUALIUH.
Ycemanasnuseams npuarHHO-
CJICACTBCHHBLIC CBA3U MCIKAY
TUTIOM XUMHYECKOHN CBSI3H B

42




JlaGopaTopHbIii ONIBIT.
Jluccoumaius ciiaObIx
AIIEKTPOJIUTOB HA MIpUMeEpe
YKCYCHOM KHCIIOTBI

OJICKTPOJIUTE 1 MEXAaHU3MOM
€ro gucconuanuu

7 OcCHOBHBIE OCHOBHBIE TIOJIOKCHHS TEOPUHU Xapaxkmepuzosams OHITHUS
MOJIOKCHUS | DIIEKTPOITUTHUCCKON «CTEIEHb TUCCOLMAIINNY,
TEOPHUH nuccormanuu. Knaccudukanuys «CHJIBHBIC AJICKTPOJIUTHI,
QJIEKTPOJIUTUY | HIOHOB M UX CBOMCTBA. «cnabbIe STMEKTPOTUTHI»,
€CKOH KucnoTel, OCHOBAHMS M COJIM KaK | «KaTHOHBI», KAHHOHEI»,
JUCCOLIMAITMU | STEKTPOIUTHI. VX «KHCIIOTEI», «OCHOBAHUA,
(TONH) KJIacCU(DUKALMS U TUCCOITUAITUSA. | «COJIHY.
JeMoHcTpanum. 3aBUCUMOCTD Cocmasnsims ypaBHEHUS
AIIEKTPONPOBOAHOCTH YKCYCHOM AIICKTPOJIUTHUECKON
KHCIIOTHI OT KOHIICHTPAITHH. JACCOLMAIIAN KUCTIOT,
JIBI>KEeHHE OKpAIICHHBIX HOHOB B | OCHOBAHUM U COJICH.
AIIEKTPUICCKOM I10JIC HUnnmocmpuposamo
pUMEPaMH OCHOBHBIE
TIOJIO’KECHUS TECOPUHU
AICKTPOJIUTUUECKON
JINCCOLIMAIUH.
Paznuuams KOMIIOHEHTBI
JI0Ka3aTeNIbCTB (TE3UCOB,
apryMeHTOB U ()OPMBI
JI0Ka3aTeJIbCTBA)
8-9 Xumnueckue | OOIIHE XUMUUYECKUE CBOIICTBA Xapaxmepuzoeams o0uIme
CBOMCTBA KHCJIOT: U3MEHEHUE OKPACKH XUMHYECKHUE CBOMCTBA KUCIIOT C
KHUCTIOT KaK | MHAUKATOPOB, B3aMOJICHCTBHE MO3UIINI Teopuun
AJIEKTPOJIUTOB | METaJUIaMHU, OKCHJIAMHU U ANMEKTPOIUTHICCKOM
THJIPOKCHIaMU METAIIJIOB U JIACCOLIMAINH.

coysiMU. MOJEeKyIsIpHBIE U
HOHHBIE (TIOJIHBIE U
COKpaIEHHBIE) YPAaBHEHUS
peakuuii. XMMUYECKUN CMBICIT
COKpAIIEHHBIX YPAaBHEHMIA.
VYcnoBus npoTeKaHus peakuii

MCKAY SJICKTPOJIUTAMU A0 KOHIIA.

Psin akTUBHOCTH METAILIOB.
JlaGopaTopHble ONBITHI.
N3menenune okpacku

WHJIUKATOPOB B KUCIIOTHOM Cpejie.

Peakuus HelTpanuszanuu
pacTBOpa MEIOYN PATHYHBIMHA
kucioramu. [Tonyyenune
ruapokcuaa meau(Il) u ero
B3aUMO/ICHCTBUE C PA3IMUYHBIMU
KucnoTamu. B3anmogeiicTerue
CHIIBHBIX KUCJIOT C OKCHIOM
memu(Il). Bzaumoneiicteue
KHUCIIOT C METaJlJIAMH.
KauecTBennas peakiusa Ha
kapOonar-uoH. [lonyuenue
CTYAHSI KPEMHUEBOM KHUCIIOTHI.

Cocmasnsims MOJCKYIISIPHBIC,
MIOJTHBIE U COKpAIEHHBIC
MOHHBIC YPaBHEHUS PEaKIIHi ¢
y4acTUEM KHUCIIOT.
Apeymenmuposamo
BO3MOKHOCTH MPOTEKAHHUS
pEeaKuunii C y4acCTUEM KHUCIIOT Ha
OCHOBe TipaBmiia bepromnie u
psAa aKTHBHOCTH METAJUIOB.
1Iposooums OMBITHI,
MTOATBEPIKTAIOIINE XUMUICCKUE
CBOMCTBA KHUCIIOT, C
cOOJTI0ICHUEM TPABHIT TEXHUKH
0e30IMacHOCTH.

Habnrwooams u onucvieamo
peakiuu ¢ ydacTueM KUCIIOT

C TIOMOIIBIO PYCCKOTO (POTHOTO)
SI3BIKA U SI3BIKA XUMUH
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KauecTBennas peakius Ha
XJIOPHUJI- HITH CYIb(aT-HOHBI

10 Xumuueckue | OOmue XUMUYECKHUE CBOWCTBA Cocmaensams MOJIEKYJIIPHBIE,
CBOMCTBA LIEJIOYEH: B3aMMOICHCTBHE C IIOJIHBIE U COKpAIEHHBIE
OCHOBaHUHM | KHCIIOTaMH, OKCUAAMHU MOHHbIC YPaBHEHUSI peakUuil ¢
KaK HEMETaJIOB, cosiMu. Obmue y4acTUEM OCHOBAHUI.
ANEKTPOJIUTOB | XUMUYECKHE CBONCTBA Apeymenmuposamso
HEPACTBOPUMBIX OCHOBAHMM: BO3MOXKHOCTb IIPOTEKAHUS
B3aMMOJICHCTBHE C KUCIOTaMH, peakuuii ¢ yyacTueM OCHOBaHUMN
pa3I0kKEeHUE NPU HArpeBaHUM. Ha OcHOBe npaBuia beprosie.
JlaGopaTopHbIe ONBITHI. 1Iposooums ONBITHI,
W3MeHeHne oKkpacku MIOATBEPKIAIOIINE XUMUYECKUE
WHJUKATOPOB B IIEJIOYHON CBOMCTBa OCHOBaHUH, C
cpene. BzanmoneiictBue menoueit | coOOMIOAECHUEM MTPaBUI TEXHUKU
C YIJIEKHCIIBIM Ta30M. 0€30MacHOCTH.
KauectBeHHast peakuus Ha Habniooams u onucvieamo
KaTuoH amMMmoHus. [lomydyenue PEaKIUu C y4acTUEM KUCIIOT C
ruapokcuaa meau(ll) u ero MOMOIIIBIO PYCCKOTO (POIHOTO)
pa3ioKeHue SI3bIKA U SA3bIKA XUMUU
11 Xumnueckue | OOIIMe XUMUYECKHUE CBOMCTBA Xapaxmepuzosams odIme
CBOICTBa CPEeIHUX COJICH: B3aUMOJICICTBIE | XMMHUYECKHUE CBOICTBA COJEH ¢
coJiel Kak C KUCJIOTaMH, LEJI0YaMHU, COJISIMU | ITO3ULIUI TEOPUU
ANEKTPOJIUTOB | U MeTaiiamu. B3aumonelicteue INEKTPOIUTUYECKOM
KHCIIBIX COJIEH CO IIeIoyamu. JUCCOLIMAIIUH.
JlabopaTopHbIe ONBITHI. Cocmasnsims MOJEKYIISPHBIE,
BsaumopeiictBue kapOOHaTOB € TIOJTHBIE U COKpAIIEHHBIE
kuciotamu. [loxydyenue MOHHBIE YPaBHEHHSI peaKknuii ¢
ruapokcuaa xeneza(Ill). y4acTHEM COJIEH.
BsaumozeiicTeue xenesa ¢ Apeymenmuposamyo
pactBopoM cynbdata meau(Il) BO3MOXHOCTb IMPOTEKAHUS
peaKkuui ¢ yyaCTUEM COJIEH Ha
OCHOBe npasmiia beprosure.
IIpo6ooums ONBITHI,
MOATBEPKIAI0IINE XUMUYECKUE
CBOMCTBA coOJIeH, C
COOIOICHUEM MTPaBUJI TEXHUKHU
0€30MaCHOCTH.
Habniooamwv u onucvieame
peaKkLuu ¢ y4acTUEM COJIer
C TIOMOIIBIO PYCCKOTO (POHOTO)
SI3BIKA W SI3bIKA XUMUU
12 [TonsTre o I'unponu3 kak oOMeHHOe Ycemanasnuseams 3aBUCUMOCTD
TUPOJIN3E B3aMMOJIEICTBHE COJIEN C MEXJ1y COCTaBOM COJIM U
coJent BOJION. ['MApOIU3 COIM CHIIBHOTO | XapaKTEpOM €€ TUAPOIIU3a.
OCHOBaHHUS U c11a00i KUCIOTHI. Ananuzuposams cpeny pacTBopa
I'unponus comu cnaboro COJIU C TMTOMOIIBIO HHIUKATOPOB.
OCHOBaHUS U CWJIBHOM KUCIIOTBL. | [IpoeHosuposams THI
Bonopoansrii mokazarens (pH). THUAPOJIN3a COJIM Ha OCHOBE
Jemoncrpanuu. OnpeneneHue aHanmu3a e€¢ GopMyIbl
XapakTepa cpefibl B pacTBOpax
coJieu
13 ITpakTndeckast | CBOMCTBA KHCIIOT, OCHOBAaHUH, Ymems oOpamarbces ¢
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pabota Nel
Pemenue

SKCIIEPUMEHTA

JTBHBIX

3a1au

1o

TemMe
«INEeKTPOJIUTH

qyeckas
JTCCOITUAITUS)

OKCHJIOB M COJIEM B CBETE TEOPUU
AIEKTPOJIUTUYECKON
JUCCOLUALUU

U IIPEJCTaBIEHUN 00
OKHUCJIUTEIIBHO-
BOCCTAHOBUTENIbHBIX PEAKIUAX

nabopaTopHBIM 000PYyI0BaHUEM
Y HarpeBaTeIIbHBIMH MPUOOpaMH
B COOTBETCTBHUU C IIPaBUIAMHU
TEXHUKH 0€30I1aCHOCTH.
Habnooams cBolicTBa
JIEKTPOJIUTOB.

Habnooams u onucwvieamo
peaKuu ¢ ydacTueM
3JICKTPOJIUTOB C TTIOMOIIIBIO
€CTECTBEHHOTI'0 (PyCCKOro MU
POJIHOT0) SI3BIKA U SI3bIKA XUMUH.
Dopmynuposams BEIBOJBI TIO
pe3yJbTaTaM IPOBEAEHHOTO

JKCIIEPUMEHTA
14 O0600611eHre U cucTeMaTu3alus 3HaHU| TI0 TeMe «XMMUYECKUE PEeaklii B PaCTBOPax
AJIEKTPOJIUTOBY
15 KonTponbnas pabota Nel mo Teme «XuMHUECKHE PEaKIIUU B paCTBOPax
AJIEKTPOJIUTOBY
16-40 HemeTanabl u ux coequHeHus (25 4)
16 Oo6mas CtpoeHne aTOMOB HEMETAIUIOB U | OObsCHAMb, YTO TAKOES
XapaKTePUCTH | UX MOJOXKEHHE B MEPUOIUNIECKON | HEMETaIbI.
Ka cucreme. Psin Xapakmepuzoeamb XUMHUECKHE
HEMETAIJIOB | AJIEKTPOOTPHUIIATEIHHOCTH. 3IEMEHThI — HEMETAaILIbI U
Kpucrammaeckue CTpoeHwue, (GU3NIECKUe U
PEETKN HEMETAJUIOB — MPOCTHIX | XUMUUYECKHE CBOMCTBA MPOCTHIX
BemecTB. OU3NUeCcKue CBONCTBA | BEIIECTB — HEMETAIIOB.
HeMmeTaiioB. O6mue xumuueckue | OOvsacHAMb 3aBUCUMOCTh
CBOMCTBA HEMETAJIJIOB: OKHCITUTEIHHO-
OKUCITUTEIbHBIE U BOCCTAHOBUTEIBHBIX CBOMCTB
BOCCTAaHOBUTEJIHHBIE. (wnu mpencka3pIBaTh
JMemoncTpanun. Komieknus CBOICTBA) DJIIEMEHTOB-
HeMeTauioB. Mojenu HEMETAJIJIOB OT UX MOJIOKEHUSI B
KPUCTAJUTMYECKUX PELIETOK NEePUOJINYECKON CUCTEME
HEMETAaJUIOB: aTOMHBIE U XUMHUYECKHUX IJIEMEHTOB
MoJIeKyJsipHble. O30HaTOp U . . Menneneesa.
MPUHIUIIEI eT0 padoThl. ['openue | Yemanasniueamos npuamuHo-
MPOCTHIX BEIIECTB - HEMETAJIJIOB: | CJIEACTBEHHBIE CBSI3H MEXKY
cepsl, hochopa, IPEBECHOTO yIisl | CTPOCHHEM aTOMa, XUMHUIECKOM
CBA3bI0, TUIIOM
KPUCTAIUIMYECKON pEIETKH
HEMeTaJula U €ro COeUHEHUN U
(bU3UIECKUMU CBOWCTBAMH
JTAHHOTO HEMETaJIa U €ro
COCTUHEHUN.
Jloxazvieams OTHOCUTEIBHOCTD
MOHSTUH «METAJI» U
«HEeMeTa»
17 O6mmas ["anorensl, cTpoeHUEe X aTOMOB U | Xapakmepu308ams CTPOCHUE,
XapakTEepUCTH | MoJieKy. dusnueckue u (u3nUecKre U XUMUYECKUE
Ka XMMHYECKHE CBOMCTBA raJOT€HOB. | CBOWCTBA, MOJIYyYEHUE U
3JIEMEHTOB 3aKOHOMEPHOCTU U3MEHEHUS MIPUMEHEHHE TaJIOT€HOB B IJIaHE
VIIA- CBOVCTB Ir'aJIOT€HOB B 00111eT0, 0COOEHHOT0 U
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rpynmnbl — 3aBHCHUMOCTH OT UX MOJIOKEHHUS B | €IUHUYHOTO.
rajjorcHOB MEPUOIUYECKON CUCTEME. Yemanasnueams npuaMHHO-
HaxoxneHne rajJoreHoB B CJICZICTBEHHBIE CBA3U MEXKITY
MPUPOJIE U UX MOTyYCHHE. CTPOCHUEM aTOMa, XMMHYECKOM
buonornyeckoe 3HaueHUE U CBS3bI0, TUIIOM
[IPUMEHEHUE rajI0reHOB. KPUCTAIUIMYECKON PEIIETKU Y
JemoncTpamuu. O0pasis raJIOreHOB ¥ (PU3HMUECCKUMU U
rajioreHoB — MPOCTHIX XHUMUYECCKUMHU CBOMCTBAMH ATHX
BellecTB. BzauMogeiicTBue BEILIECTB
rajIor¢HOB C METaJIaMH.
BriTecHenue xiopom 6poma wim
10/1a U3 PAaCTBOPOB UX COJIEHN
18 Coenunenust | ['anoreHoBoiopoibl 1 Xapaxmepuzosamo ¢
rajlorcHOB COOTBETCTBYIOIINE UM HCITOJIb30BAHUEM PYCCKOTO
KHCJIOTHI: IJIaBUKOBas1, COJISTHAS, (pomHOTO) SI3BIKA U S3BIKA
OpOMOBOIOPOIHAS, XUMHUU COCTaB, GU3HUECKUE U
noo0BoAopoaHas. ["aJoreHuapl. XHMMHYECKHE CBOMCTBA,
KauecTBennsie peakuuu Ha MOJIYYCHHUE U IPUMEHECHHE
rajoreHua-uonsl. [Ipumenenue CO€IUHEHHUH TraJIOTEHOB.
COCIUHCHHUH raJIOTCHOB. Hazvieamsb coequaeHUS
Hemouncrpaums. Komnekius raJIoreHoB 1o (opmMyIie u
MPUPOIHBIX COSAMHEHUN XJIOpa. COCTaBIISITH (POPMYIIBI ITO X
JlaGopaTopHbIii ONBIT. HAa3BaHUIO.
Pacno3naBanue raJioreHUA-UOHOB | Ycemanasnueams NIPUINHHO-
CJIEICTBEHHBIE CBSI3U MEKITY
XHMUYECKON CBA3BIO U THIIOM
KPUCTAJUIMYECKOM PEHIETKU B
COCIMHEHHUAX TaJOT€HOB 1
(U3MYECKUMU U XUMUYECKUMU
CBOMCTBAMHM DTHUX BEIIECTB.
IIposooumy, Habnodams u
ONUCHIBAMb XUMHYECKUI
SKCHEPUMEHT MO
pacro3HaBaHUIO TAJIOTCHUI-
MOHOB C COOJTIOICHUEM TIPABHII
TEXHHKH 0€30MacHOCTH.
Buinonnsamupacu€rsl o
XUMHYECKUM (popmyrnam u
YpaBHEHUSIM PEaKIUid,
MPOTEKAIOIIUX C YYACTHEM
COCTUHEHUHN TaJIOr€HOB
19 [IpakTnueckas | ConsiHasg KUCIIOTA KaK CUJIbHBIN Ymems obpamarscs ¢
pabota Ne2 aneKTponuT. TunuyHeie peakuuu | 1a00paTOPHBIM 000PYIOBAHHEM
«M3ydyeHne | KMCIIOT, XapaKTEepHBIE JIIs Y HarpeBaTelIbHBIMH MPUOOpamMu
CBOMCTB COJITHOM KUCJIOTHI: B COOTBETCTBUU C MpaBUIIaMU
COJITHOH B3aNMOJICHCTBHE C METAIIAMH, TEXHUKHU 0€30ITaCHOCTH.
KHCIOTEI) OCHOBHBIMH 1 aM()OTEPHBIMH Habnooams cBoOMCTBA

OKCHJIaMHU, OCHOBAHUSAMU U
aM(OTEPHBIMU THIPOKCUIAMH,
cossimMu. KadyecTBeHHas peakuus
Ha XJIOPUA-UOH

AJIEKTPOIMTOB U IPOUCXOISAIINX
C HUMH siBIIeHUH. Habnooams

U ONUCHIBAMb PEAKITHH C
Y4aCTUEM DJIEKTPOIUTOB C
TTOMOIIIBIO PYCCKOTO (POTHOTO)
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A3bIKA U A3bIKa XUMHH.
Dopmynuposamsv BbIBOABI 110
pe3ylibTaTaM NpoBeAEHHOTO
JKCIIEPUMEHTA

20

O6mas
XapaKTePUCTH
Ka
3JIEMEHTOB
VIA-
IPYIITb —
XaJbKOT€HOB.

Cepa

OO61mas xapakTepucTHKa
311eMeHTOB VIA-rpynmsl.

Cepa B npupoje 1 e€ nosryueHue.
AmnoTponHbie MoaupUKaIIH
CEpbI U UX CBOWCTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€
MIPUMEHEHUE.

JleMoHCTpaLHH.
B3aumoneiicTBue cepbl ¢
Metautamu. ['opeHue cepel B
KHCIIOpOJie

Jlasamv 0bwyr0
Xapaxkmepucmuxy

aTomam, POCTHIM BELIECTBAM U
COC/IMHEHUSIM XaJIbKOTEHOB B
3aBUCUMOCTH OT MX IOJIOKEHUS
B IIEPUOANYECKON CHUCTEME.
Xapaxkmepuzoeams CTpOEHUE,
AIOTPONHIO, (PU3UYECKHE U
XUMHUYECKHE CBOWCTBA,
HOJIy4YEHUE U IPUMEHEHHE CEPBI.
Yemanaenuseamo npuurHHO-
CJICJICTBEHHBIE CBSI3U MEKIY
CTPOECHUEM aTOMa, XMMUYECKOM
CBA3BI0, TUIIOM
KPUCTALTUYECKON PEMIETKH
cepsl U €€ GU3NIECKUMU U
XUMHUYECKUMH CBOMCTBaMH.
Buinoansams pacd€rsl 1o
XUMHYECKUM (hopmyrnam u
YpaBHEHUSIM pEaKLUid,
MPOTEKAIOIIUX C YHYaCTHEM
CEpBI.

IIposooumy, Habnodamos u
onucvI8ams XUMUYECKUH
SKCHEPUMEHT 110 TOPEHUIO CEPBI
Ha BO3/yX€ U B KHCIIOpPOJIE

¢ cOOJII0IEHUEM TTPABUIT
TEXHUKHU 0€3011aCHOCTU

21

CepoBonopon
"
Cynb(UIBI

CepoBonopo: cTpoeHuE
MOJIEKYJIbI, pU3NYECKUE U
XMMHYECKHE CBOICTBA,
MOJIy4Y€HHUE U 3HAUYEHUE.
CepoBoaopoaHasi KUCIIOTA.
Cynbduabl 1 UX 3HaYCHHUE.
JIroMmuHOOPBHI.
JdemoHcTpaumu.
Komnexnus cynbGUAHbIX pyI.
KauecTBennas peakuus Ha
CyIb(QUI-MOH

Xapaxkmepuzosams c
HCIIOIb30BAHUEM PYCCKOTO
(poHOTO) SI3BIKA U SI3BIKA
XUMHUU COCTaB, GU3HUECKUE U
XHMUYECKHE CBOMCTBA,
MOJTy4YeHUE U IPUMEHEHUE
COCIMHEHU CEpBI B

CTEIICHU OKHCJICHHUSI —2.
Hasvieams coeqrHenus cepol B
CTEIICHU OKHCJICHHUS —2 110
(hopMyIie U COCTaBIATh
(hopMyIIBI IO UX HA3BAHMIO.
Cocmagnsams MOJIEKYJIAPHBIE U
HWOHHBIE YpaBHEHUS PEaKITnH,
XapaKTEePU3YIOLIUE XUMUUYECKUE
CBOICTBA COEIMHEHUI CEPBI B
CTEIIEHU OKHUCIICHUS —2.
Onucwviéams TPOLIECCHI
OKHCJICHUS-BOCCTAHOBJICHMS,
onpeoesimb OKUCIUTEIb U
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BOCCTAaHOBHUTEIb U COCAB/IAMDb
3JIEKTPOHHBIN OaaHc B
pEaKIUsIX C y4aCTUEM CEPbI B
CTCIICHH OKHCJICHHS —2.
Yemanaenuseamv npuanuHHO-
CJIEJICTBEHHBIE CBSI3U MEKIY
XHMHYECKOM CBSI3BIO M TUIIOM
KPUCTAJUIMYECKON PEIIETKY B
COCMHEHUSX CEPBI U
(U3HYECKUMU U XUMUYECKUMU
CBOMCTBAMHM 3THX COCIUHEHUMI

22 Kucnoponusie | Oxcup cepoi(IV), cepaucras 3anucwvieams HOPMYITBI OKCHIOB
COCIMHEHUS | KUCJIOTA, CYIb(UTHI. cepbl, Ha3bIBATh UX,
cepsl KauectBenHast peakuus Ha OINMCHIBATh CBOMCTBA HA OCHOBE
cynbur-uoH. Oxcun cepri(VI), 3HAaHUM O KUCJIOTHBIX OKCHUJIAX.
cepHasi KHCII0Ta, Cyab(paThl. Xapaxkmepuzoeams C
Kpucrannoruaparst. UCII0JIb30BAHUEM PYCCKOTO
KauecTBennas peakuus Ha (pomHOrO) SI3bIKA U sSI3bIKa
cynb(haT-uoH. XUMHH COCTaB, (pU3nUecKue u
JleMoHCTpALIUK. XUMHUYECKHE CBOWCTBA CEPHOM
ObecuBeurBaHUE OKpALLICHHbBIX KHCJIOTBI KaK 3JIEKTPOJINTA.
TKAHEW U IIBETOB CEPHUCTHIM Cocmasnsams MOJEKYIJIIPHBIE U
ra3oM. Bzaumonericreue VMOHHBIE YPABHEHUS PEAKIIHA,
KOHILICHTPUPOBAaHHOM CEpHOMN XapaKkTePU3YIOIIUX XUMUYECKUE
KUCJIOTHI C Meibto. OOyrinuBaHue | CBOMCTBA CEPHOM KUCIIOTBHI.
OpraHNYECKUX BEIIECTB Pacnosnasamw cynbar-noHsl.
KOHLICHTPUPOBAHHOU CEpHOMN Xapaxkmepuzosams C
KHUCIIOTOM. HCIIOJIb30BAHUEM PYCCKOTO
JlabopaTopHBIi ONBIT. (pontHOTO) sI3BIKA U S3bIKA
KaugecTBeHHbIe peakuuu XHMMHH CBOMCTBA
Ha cyJb(haT-nOHbI KOHIEHTPUPOBAHHOMN
CEpPHOM KHUCJIOTHI KaK
OKUCJIATEJS.
Cocmaensams ypaBHEHHS
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI
METOJIOM 3JIEKTPOHHOTO
Oananca.
Buvinoansame pacuérel o
XUMHAYECKUM (opMysiaM U
YpaBHEHUSIM PEaKIUid,
MIPOTEKAIOINX C YYACTUEM
CEpPHOM KHUCIOTBHI.
Habnwoams u onucvisamo
XUMHYECKUH SKCIIEPUMEHT
23 [IpakTnueckas | CepHas KMCIOTa KaK CUJIbHBIN Ymemw obpawamuvcs ¢
pabota Ne3 | anexkTponuT. TUNHYHBIE peaku | JaOOpaTOpHBIM 000PYAOBaHUEM
«M3ydyeHne | KMCIOT, XapaKTepHBIE IS U HarpeBaTelIbHBIMH MPUOOpamMu
CBONCTB pa30aBICHHOI CepHOIl KHCIOTHI: | B COOTBETCTBUU C IPABHIAMH
CepHOH B3aMOJCHCTBHE C METAJJIAaMH, TEXHUKHA O€30ITaCHOCTH.
KHCIIOTBD) OCHOBHBIMH U aM(OTEPHBIMU Habnwoams cBoiicTBa

OKCHJaMH, OCHOBAaHUSIMH U

OJICKTPOJMUTOB U IMPOUCXOAAITNX
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aM(pOTEPHBIMU THIPOKCHIAMH,
consimu. KadecTBeHHAs peakius
Ha cyJbdaT-uoH

C HAMM SIBJIICHUH.

Habnwoams u onucvisame
pEeaKIu C y4aCTHEM
3JIEKTPOJIUTOB C MOMOILBIO
€CTECTBEHHOT'O (PyCCKOTO WU
POIHOI0) S3BIKA U SI3bIKA XUMUHU.
Dopmynuposams BbIBOJBI 110
pe3yJibTaTaM MPOBEIEHHOTO
JKCIIEPUMEHTA

24

OOmas
XapaKTepUCTH
Ka
XUMHUYECKUX
3JIEMEHTOB
VA-
rpynnsl. A30T

OO0mast xapakTepuCTHKa
AJIEMEHTOB V A-TpyYIIIbI.
A30T, CTpOCHHE aToMa U
MOJIEKYJIbI a30Ta. PU3nyYecKue
Y XMMHYECKHE CBOMCTBA
MPUMEHEHHE a30Ta. A30T B
IIPUPOJIE U €ro OnosIoruyecKas
pOIIb.

HemoncTpaumu. /[narpamma
«CoctaB BO31IyXa».
BuneodparmeHTh! u caiiabt
«[Itnupu 6azapei»

Jlasamwb 001IYIO
XapaKTEPUCTUKY

aToMaM, IIPOCTBIM

BELIECTBAM U COEAMHEHUSM
3JIEMEHTOB VA-TpyIIbl B
3aBUCUMOCTH OT UX MOJIOKEHUS
B [IEPUOIMYECKON CHCTEME.
Xapaxkmepuzosams C
VICITOJIB30BAHUEM PYCCKOTO
(pomHOTO) SI3BIKA U S3BIKA
XUMHH CTPOEHUE, PU3NYECKUE U
XUMHUYECKHE CBOWCTBA,
IIOJIYYEHHUE U IPUMEHECHHE
azora.

Haszvieamsb coequnenus a3ora
1o (¢opMyJie U COCTaBIIATh
(hopMyIIBI IO UX HA3BAHUIO.
Yemanaenueames pu4MHHO-
CJIEJICTBEHHBIE CBSI3U MEKIY
CTPOEHHEM aTOMa U MOJIEKYIIBI,
BUJIOM XMMUYECKON CBS3H,
TUIIOM KPUCTAJLINYECKON
PELIETKHU a30Ta U €ro
($U3NYECKUMU U XUMUYECKHUMHU
CBOMCTBaMH.

Buinonnams pacu€rel 1o
XUMHUYECKUM (opMysIaM U
YpaBHEHUSIM PEaKIUi,
IIPOTEKAIOIINX C YYACTHEM a30Ta

25

Ammuak. Conu
aMMOHUSA

AMMMaK, CTPOCHHE MOJIEKYIIbI U
¢buznyeckue cBOMCTBA.
AMMMaydHast BoJia, HallaThIPHBIN
CIUPT, TUJIpaT aMMHUaKa.
JIOHOpHO-aKLENTOPHBIN
MeXaHHU3M 00pa30BaHUs CBS3U B
KaTHOHE aMMOHHUSI.
BoccranoBurenbHbIe CBOMCTBA
ammuaka. Conv aMMOHHMS M UX
npuMmeHenue. KauectBeHHas
peakiys Ha KaTUOH aMMOHHSL.
Hemoncrpauuu. [Tonyuenue,
Cobupanue 1 pacrio3HaBaHHE
aMMuaka. Paznoxxenue

Xapaxmepuzoeams ¢
HCIIOJIb30BAHUEM PYCCKOTO
(pontHOTO) sI3BIKA U S3bIKA
XUMHH COCTaB, CTPOECHUE
MOJIEKYJIbI, PU3UYECKUE U
XHMHYSCKHE CBOMCTBA,
MIOJIyYE€HUE U IPUMEHEHUE
aMMHaKa.

Ha3zvieams conu aMMOHMSI 110
(hopmynaM U COCTaBIIATH
(hOpMyIIBI IO UX HA3BAHHSIM.
3anucvieams MOJEKYISIPHBIE U
HMOHHBIC YPaBHEHHUs PEaKIui,
XapaKTEPU3YIOIUX XUMHUECKHE
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JUXpOMAaTa aMMOHHS.
JlabopaTopHBIii ONBIT.
KauecTtBennast peakuus
Ha KaTHOH aMMOHUS

CBOMCTBAa aMMHMAaKa U COJIEH
aMMOHUSI.

Cocmaenams ypaBHEHUS
OKHCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN C
y4acTHEM aMMHUaKa C MOMOIIbIO
METO/Ia JIEKTPOHHOTO OanaHca.
Yemanasnueames npuaMHHO-
CJIE/ICTBEHHBIE CBSI3U MEKIY
BHUIOM XUMHYECKOM CBSI3H,
TUIIOM KPUCTaJUIMYECKOU
PELIETKY B AMMHUAKE U COJISIX
aMMOHHUSA U (PU3UYECKUMU U
XUMUYECKUMH CBOMCTBAMU ITHX
BELIECTB.

IIposooumy, nabodamo

U onucbl8amb XUMUYECKUN
SKCIEPUMEHT 110
pacro3HaBaHUIO NOHOB
aMMOHHUS C COOTIOICHHE TTPABHII
TEXHUKHU 0€30I1aCHOCTH.
Buinonnsms pacuémul 1o
XUMHYECKUM (hopmyrnam u
YPaBHEHUSIM pEaKLUid,
MPOTEKAIOIIUX C YyJ4aCTHEM
aMMHaKa

26 [Ipaktuueckas | [lomydyenue, coOupanue u THonyuams, cobupams u
pabora Ne4 | pacrio3HaBaHHE aMMUAaKa. pacnosHasams aMMHUaK.
«[lonyyenne | M3ydyeHue pacTBOPUMOCTH Obpawamuvcs ¢ 1abOPaTOPHBIM
aMMHaKa aMMuaka B BOJIE€ U o0opy/oBaHUEM U
Y U3y4eHUE | XapaKTepUCTUKa OCHOBHBIX HarpeBaTeIbHBIMU MPUOOpPaMH B
ero CBOICTB rujipata aMMHaKa. COOTBETCTBHUH C IPAaBUIAMHU
CBOICTB» KauecTtBenHast peakuus Ha TEXHHUKHU 0€30MacHOCTH.
KaTHOH aMMOHUS Habniooams u onucvieamo
XUMHYECKHUI SKCIIEPUMEHT C
IIOMOIIBIO PYCCKOTO (POJIHOTO)
SI3BIKA W S3BIKA XHMHUH.
Dopmynuposamsv BBIBOABI 1O
pe3yapTaTaM NpoBEIEHHOTO
HKCIEPUMEHTA.
Compyonuyams B ipoliecce
y4e0OHOTr0 B3aMMOICHCTBUS
pH paboTe B rpymnmnax
27-28 | Kucnopomubie | OKCUabI a30Ta: Xapaxmepuzosams ¢
COEIMHEHUsS | HecoJjieoOpasyrolue 1 HCII0JIb30BAHUEM PYCCKOTO
azora KHUCIIOTHBIE. A30TUCTas KUCJIOTa U | (POJHOIO) SI3bIKA U SI3bIKA

HUTPUTHL. A30THAsI KUCJIOTA,
e€ oJIy4YEeHHE U CBOMCTBA.
Hurpatsr.

JdemoHcTpanmu.
B3anmoneiicteue
KOHIIEHTPUPOBAHHOM a30THOM

XUMHH COCTaB, (pU3nvecKue u
XHUMHUYECKHE CBOICTBA,
IIOJIYYEHHUE U IPUMEHEHUE
OKCHJIOB a30Ta.

Cocmagnsams MOJIEKYJIIPHBIE U
WOHHBIC YPaBHEHUS PEaKITuH,
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KHCJIOTBI C MEJIBIO.

I'openue u€pHoro nopoxa.
Pa3nosxeHne HUTpaTa Kainus u
TOPEHHE IPEBECHOIO YroJIbKa B
HEM.

JlabopaTopHBIii ONBIT.
XHUMHYECKHE CBOMCTBA a30THOM
KHCJIOTBI KaK JIEKTPOJINTA

XapaKTEPU3YIOIINX XUMUYECKHE
CBOMCTBA OKCHUJIOB a30Ta.
Yemanaenuseams npuarMHHO-
CJICJICTBEHHBIE CBSI3U MEKIY
BHJIOM XMMUUYECKOH CBS3H,
TUIIOM KPUCTaJUIMYECKOU
pPELIETKU B OKCUJIAX a30Ta U UX
(U3HYECKUMU U XUMUYECKUMU
CBOMCTBaMH.
Xapaxmepuzosams ¢
MCIIOJIb30BAaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SA3BIKA
XUMHUHU COCTaB, GU3HYECKUE U
XHMHYSCKHE CBOMCTBA a30THOM
KHUCJIOTBI KaK 3JIEKTPOJIUTA U €€
pUMEHEHUE.

3anucvieams MOJEKYISIPHBIE U
MOHHBIC YPABHEHUS PEAKIINM,
XapaKTEePU3YIOIINE XUMUIECKUE
CBOMCTBA a30THOM KHUCJIOTHI KaK
3JIEKTPOJIUTA.

IIposooumyw, nabarooams u
ONUCHIBAMb XUMHYECCKUI
SKCIIEPUMEHT,
XapaKTEPU3YIOIINi CBOMCTBA
a30THOM KHCIIOTHI KaK
3JIEKTPOJIUTA, C COOIOIEHUEM
MPaBUJI TEXHUKH 0€30MacCHOCTH.
Xapaxmepuzosamsv a30THYIO
KHCIIOTY KaK OKUCIIUTEb.
Cocmaensams ypaBHEHHS
OKHUCJIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH,
XapaKTEePU3YIOLIUX
XHMHYSCKHE CBOMCTBA a30THOM
KHCIIOTHI KaK OKHCIIUTEIS, C
MIOMOIIILI0 METOAA
ANEKTPOHHOTO OasaHca.
IIposooumy, nabarooams u
ONUCHIBAMb XUMHYCCKUN
JKCTIEPUMEHT,
XapaKTEepPU3YIOLUN CBONCTBA
a30THOM KHUCJIOTHI KaK
OKHCIIMTEIS, C COOTI0ICHUEM
MIpaBWJI TEXHUKHU 0€30M1aCHOCTH

29

®docdop u ero
COCIMHECHUA

dochop, cTpoeHne aToma u
amorponust. @ocuabl.
®ochun. Oxcua pochopa(V) u
dbochopnas kucnota. Docdatsl.
Jemoncrpanuu. OOpasibt
MPUPOAHBIX COCTUHEHUHN
docdopa. 'openne pocopa Ha

Xapaxmepuzosamu ¢
WCTIOJIH30BAHUEM PYCCKOTO
(pomHOTO) SI3bIKA U SA3BIKA
XMUMHHU CTPOCHUE, AJUIOTPOITHIO,
¢busnyeckue 1 XUMHUYECKHIE
CBOICTBA, MOJIyYECHHUE U
npuMmerenne Gocdopa.
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BO3JyX€ U B KUCIIOPOJE.
[Tomryuenue 6enoro gochopa u
VCIIBITAHUE €TO CBOMCTB.
JlabopaTopHbIii ONBIT.
KauecTtBeHHas peakuus Ha
dochar-uon

CaMoCTOSATENBHO OnuUCchl8ams
cBoiictBa okcuaa gpochopa(V)
KaK KHCJIOTHOTO OKCHJIA U
cBoiicTBa (pochOopHOI KUCITOTHI.
Hnnrocmpuposams CBOWCTBA
okcuaa pocdopa(V) u
(hochopHOIt KUCTOTHI
ypaBHCHHUSIMU
COOTBETCTBYIOIINX PEaAKINH.
IIposooumy, Habodamos u
ONUCHIBAMb XUMHUYECKUH
JKCIIEPUMEHT C COOTIOCHIEM
NpaBUJI TEXHUKU O€30IIaCHOCTH.
Pacnosznasams pocdar-nonsl

30 O06as OO0m1as XxapakTepuCTUKa Jlasamwb 06111yIO
XapaKTEepUCTH | 3JIeMEeHTOB [VA-rpynisr: XapaKTEPUCTUKY aTOMaM,
Ka 0COOEHHOCTH CTPOEHHsI aTOMOB, IIPOCTBIM BEUIECTBAM U
3JIEMEHTOB [IPOCTBIX BELIECTB U COECIMHEHUAM IEMEHTOB [VA-
IVA- COEJIMHEHUH B 3aBUCUMOCTH OT IPYyINIbI B 3aBUCUMOCTH OT UX
TPYIIIBL. II0JIO’KEHUS AIIEMEHTOB B IIOJIO’KEHUS B IEPUOANYECKON
Yruepon NEPUOANYECKON CUCTEME. CUCTEME.
VYrnepoa. Kpyrosopot yrnepoaa B | Xapakxmepuzosams ¢
Ipupoae. AJIIOTPOIIHbIE UCIIOJIb30BAHUEM PYCCKOTO
MOU(UKAIINH: alTMa3, TpauT. (pomHOrO) SI3bIKA U sSI3bIKa
AMopOHBIN yriiepoa: caxa, XUMHH CTPOEHUE, AJUIOTPOIIHIO,
JIPEBECHBIN yroJib. AncopOnus. (bu3nYecKre 1 XUMUYECKHE
XVMMHYECKHE CBOWCTBA YTJIEPOAA. | CBOMCTBA, MOIYYECHHE U
Kokcoxumnueckoe npous3BoACTBO | IPUMEHEHHE aMOpP(HOTO
u ero npoaykuus. Kapousl. yriaepona.
Hemoncrpaumnu. Komiekuns Cpasnueamsv CTPOCHHE U
«O06pa3ibl IPUPOTHBIX CBOMCTBA anMasa U rpadura.
COCIMHEHUH YIIIepoaay. Onucviéams OKUCIUTENBHO-
[Toptper H. /1. 3enunckoro. BOCCTAaHOBUTEJIbHBIE CBOMCTBA
[TornomieHne akTHUBUPOBAaHHBIM yriaepoja.
YII€M pacTBOPEHHBIX BELIECTB IIposooumy, nabarooams u
WJIU Ta30B. Y CTPOMCTBO Onucbl6amb XUMHIECKUI
IIPOTHBOTa3a 9KCIIEPUMEHT C COOII0ACHUEM
MIPABUJI TEXHUKH O€30M1aCHOCTH
31 Kucnoponnsie | Oxeup yraepoga(Il): Xapaxmepuzoeams ¢
COCIMHEHMS | CTPOCHHE MOJIEKYJIbI HCIIOJIb30BAHUEM PYCCKOIO
yriepojaa 1oJIyueHue u ceorcTBa. Okcua (pontHOTO) sI3BIKA U S3bIKA

yraepona(IV): ctpoenne
MOJIEKYJIbI, IOJYY€HUE U
CBOICTBA. YTOJIbHAsA KUCIIOTA.
Comnu yrojibHOW KUCJIOTHI:
KapOOHAThI U THJIPOKAPOOHATHI.
TexHuveckas v NnuieBas coja.
JlaGopaTopHbIii ONIBIT.
[Tonyuenue u cBoKcTBa
YTOJIbHOM KHUCIIOTHI

XUMHH COCTaB, (pU3nvecKue u
XUMHYECKHE CBOICTBA,
MOJIy4e€HUE U IPUMEHEHHE
OKCHJIOB yIJIEpOJa.
Ycmanasnueams NpuIrHHO-
CJIEICTBEHHBIE CBS3H MEXKIY
BHJIOM XUMUYECKOU CBA3HU U
TUIIOM KPUCTaJUIMYECKOU
PEIIETKHN B OKCHJAX YIJIepoaa u
ux (pU3NYECKUMHU U
XUMHYECKHMH CBOMCTBaMH, a
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TaK)Ke MPUMEHEHHUEM.
Cobarooams ipaBUiia TEXHUKU
0€30MacHOCTH NPU
WCIOJIb30BAHUH TIEYHOTO
OTOIUICHHUS.

Oxa3zvleams TIEPBYIO TOMOIIb
IpU OTPaBICHUH YTapHBIM
ra3oMm.

Xapaxmepuzoeams ¢
UCIOJIB30BAHUEM PYCCKOTO
(pomHOTO) SI3BIKA U S3BIKA
XUMHH COCTaB, (pU3NIECKHe u
XUMHYECKHE CBOICTBA,
MOJTyYEHUE W IPUMEHEHHE
YTOJIbHOM KUCIOTHI U

e€ conelt (kapOOHATOB U
TUAPOKAPOOHATOR).
Hnnrocmpuposams 3aBUCUMOCTD
CBOMCTB COJIEH YIOJIbHON
KHUCJIOTHI OT UX COCTaBa.
IIposooumu, nabrodams u
OnUCHLIBAMb XUMUYECKUN
9KCIIEPUMEHT C COOTIOACHHEM
MPaBHJI TEXHUKH 0€30MacHOCTH.
Pacnosnasams kapOOHAT-HOH.
Buinonnams pacy€rel 10
XUMHYECKUM (popmyrnam u
YpaBHEHUSM pEaKIui,
MPOTEKAIOIINX C y4acTHEM
COEMHEHUH yriaepoaa

32 ITpaktuyeckas | [lomydenue, cobupanue u Tonyuams, cooupamo u
Pabota Ne5 pacro3HaBaHUE YTIIEKUCIOTO pacnosnasams YTIIEKUCIBIN Ta3.
«[lonydyenune | raza. M3yueHnue pacTBOpUMOCTH Obpawamuvcs ¢ 1abOPaTOPHBIM
YTJIEKUCIOrO | YIJIEKHCIIOTO ras3a B BOJAE U o0opy/0oBaHUEM U
raszau XapaKTEPUCTUKA KUCIOTHBIX HarpeBaTeIbHBIMU MPUOOpPaMH B
W3YYEHHUE €T0 | CBOMCTB YTOJIBHON KHUCIIOTHI. COOTBETCTBUU C IIPABUIAMHU
CBOICTB» KauecTtBennast peakuus Ha TEXHHUKH 0€30MacHOCTH.
KapOOHAaT- U THAPOKapOOHaT- Habnwoams u onucvisamo
HMOHBI XUMHYECKHUH SKCIIEPUMEHT C
MIOMOIIBIO PYCCKOTO (POJIHOTO)
S3BIKA U SI3bIKA XUMUMU.
Dopmynuposamsv BBIBOABI 10
pe3yapTaTaM NpoBEIEHHOTO
JKCIIEPUMEHTA.
Compyonuyams B ipoliecce
y4e0OHOTr0 B3aMMOICHCTBUS
pH paboTe B rpymnmnax
33 Yraesogopon | OpraHudeckasi XMMUS. Xapaxmepuzosamo

bl

Yraesogopoabsl. MeraH, 3Tan
U TIpONaH Kak MmpeeiabHbIe
(HACBILIEHHBIE) YTIIEBOJIOPOIBI.
OTHJIEH U alleTUJIEH KaK

0COOEHHOCTH COCTaBa M CBOICTB
OPraHUYEeCKUX COCTUHEHUH.
Pasznuuams npeaensHble U
HETIPEICIbHBIC YTIIEBOAOPOIBI.
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HeTpee/bHbIC (HEHACKIIIICHHBIC)
yrieBoopoabl. CTpyKTypHbIE
bopMyIbl OpraHuYecKuX
BelecTs. ['openue
yriaeBo10poaoB. Peakuuu
JETUIPUPOBAHUS
IpeliebHBIX YTIIEBOJAOPOIOB.
JemoncTpauunu. Monenu
MOJIEKYJI ME€TaHa, 3TaHa,
ATUJIEHA U aLlETUIICHA.
B3aumoseiicTBue 3THIEHA C
OpOMHOI BO/IOM U pacTBOPOM
NepMaHraHara Kajaus

Has3zvieamw u 3anuceieamo
(hopMyITBI (MOJICKYIISIPHBIE U
CTPYKTYpPHBIC) BaXKHEHIIINX
IpeACTaBUTENEeH
YTJIEBOIOPOJIOB.
Habnwoams 3a xomom
XHUMHUYECKOTO KCIIEPHUMEHTA,
OIHCHIBATH €T0 U JIENIaTh
BBIBOJIBI HA OCHOBE
HaAOJIOACHUH.

Qurcuposams pe3ylbTaThl
IKCIIEPUMEHTA C TTIOMOIIIBIO
PYCCKOTO (POIHOTO) SI3bIKA, a
TaK)Ke C IIOMOIIBIO
XUMHAYECKHX (POPMYIT U

ypaBHEHUU
34 Kucnopoxcone | CnupThl. OTUIOBBIN CIUPT, €I0 Xapaxmepuzoéams CIUPTHI KaK
pxamue IIOJIy4eHUE, IPUMEHEHUE U KHCIIOPOJCOAEpIKAIINE
opraHudeckue | (pu3noJIoru4ecKoe JeicTaue. OpPraHUYECKUE COCTUHEHUS.
coequHeHust | TpéxaTomublil ciiupt runepud. | Kraccuguyuposams cipThl IO
VYKcyCcHast KUCIIOTa KaK YHCIIy TUAPOKCUIBHBIX
IIPEJICTaBUTENIb KapOOHOBBIX IPYIII B UX MOJIEKYJIaX.
KHCJIOT. Haszvieams npeacraBurenci
Jemoncrpanuu. OOuiue OJIHO- ¥ TPEXATOMHBIX CIIUPTOB
XUMHUYECKHE CBOMCTBA KUCIIOT Y 3aIHCHIBATh UX (OPMYJIBL.
Ha MpUMepe YKCYCHOM KUCIOThL. | Xapakmepuzoeams KapOOHOBBIE
KauecTtBeHHast peakuus Ha KHCJIOTHI KaK
MHOT0aTOMHBIE CITUPTHI KHCIIOPOACOAEpKAIINE
OpPraHUYECKUE COCAUHEHUS
35 Kpemunii 1 | Kpemuuii, ctpoeHue ero aroma u | Xapakmepuzogams ¢
€ero HaxO0JICHUE B IIPUPOJIE. UCIIOJIb30BAHUEM PYCCKOTO
coequHeHust | CpoiicTBa kpeMHMsI. CUMIuAbI U | (POAHOIO) SI3bIKA U SI3bIKa

cunan. Oxeun kpemausi(IV).
KpemuueBas kuciora u e€
COJIN.

Hemoncrpaumnu. Komiekuns
«O06pa3siibl IPUPOIHBIX
COEIMHEHUN KPEMHUS.
Konnekuus crekna, KepaMuKH,
[IEMEHTA U U3EJINI U3 HUX.
JlabopaTopHbIe ONBITHI.
[Iponyckanue yriekucaoro rasa
Yyepe3 pacTBOp CUIIMKATa HATPUs

XUMHH CTPOECHUE aTOMOB U
KpUCTAJJIOB, (PU3NYECKHE U
XUMHYECKHE CBOMCTBA,
MOJIy4€HUE U IPUMEHEHUE
KPEMHUS.

Yemanaenueams npUIMHHO-
CIIEICTBEHHBIE CBS3H MEXKIY
CTpPOEHHEM aToMa, BUJIOM
XUMHYECKOH CBS3H, TUIIOM
KPUCTAIUIMYECKON pEIETKH
KPEMHHUS U ero (PU3NYECKUMU U
XUMHYECKUMHU CBONCTBaMH.
Buvinoanams pacdérel o
XUMHYECKUM (popmyrnam u
YPaBHEHUSM peaKkLui,
MIPOTEKAIOIINX C yYaCTUEM
KPEMHUS U €70 COCIUHECHUM.
Xapaxmepuzoeams C
HCII0JIb30BAHUEM PYCCKOTO
(pomHOTO) SI3BIKA U S3BIKA
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XUMHUU COCTaB, GU3HYECKUE U
XUMHUYECKHE CBOMCTBA,
MOJIyYE€HHE U TPUMEHEHUE
COCIMHEHUM KPEMHUS.
CpasHusamv TUOKCUIBI
yriepojia U KpeMHHSI.
Onucwieams BaXHEHIIINE THIIBI
MPUPOAHBIX COCTUHEHUIN
KpPEMHHS KaK OCHOBHOI'O
AJIEMEHTa JIUTOChEpHI

36 Cunukarnas | [Ipou3sBoacTBO CTEKNa U LIEMEHTA. | Xapakmepu3o6ams CUIUKATHYIO
IpOMBINUIEHHO | IIponykuus cuimkaTHOM MIPOMBILIJIEHHOCTD U €€
CTb IIPOMBIIIJIEHHOCTH: ONITUYECKOE OCHOBHYIO IIPOAYKLIHIO.
BOJIOKHO, KepaMuKa, (papdop, Ycmanasnueams ananorun
¢asHc. OnTHYecKoe BOJOKHO. MEXy pa3Iu4HbIMHU OTPACIIMU
JemoncTpanuu. Komuieknus CUJIMKAaTHOM IIPOMBIIUIEHHOCTH
IPOAYKIMH CUITMKATHOU
IPOMBIIIJIEHHOCTH.
BuneodparmenTs! u cinaiiibl
«IIpon3BoacTBO CTEKIIA U
LIEMEHTa

37 ITonyyenune | Hemeramisl B mpupoze. Onucvieams HaXOXKJICHUE

HeMeTaJsioB | DpaklMOHHAs IEpEeroHKa HEMETAJUIOB B IIPUPOJIE.
JKUJKOTO BO3/lyXa KakK criocod Xapaxmepuzoseambo
MIOJIy4EHUs KHCII0pO/1a, a30Ta U (PaKIMOHHYIO IEPETOHKY
aprona. [lonyaenne gpocdopa, YKUJIKOTO BO3/IyXa Kak
KpEMHHUS, XJI0pa, Hoxa. COBOKYIHOCTb (PU3HYECKHX
DNEeKTPOIN3 PACTBOPOB. IIPOLIECCOB.

HMemoncrpanuu. Komutekuus Apeymenmuposamu
«IIpuponHbIE COETMHEHMS OTHECEHHE MPOLECCOB
HeMeTaioB». BuneodparmMeHTsl | mosyyeHHs aKTUBHBIX

U cnaiiasl «@pakimoHHas HEMETAJUIOB K OKUCIIUTEIBHO-
IIEPETOHKA JKUJKOTO BO3AYXa». BOCCTaHOBUTEJIBHBIM MPOLIECCaM
Buneodparments! u cnaiiibt

«ITonyuenune Bomopona,

KHCJIOPOJIA ¥ TAJIOTEHOB

AIIEKTPOIUTUYECKUM CIIOCOOOM»

38 [Tonyyenue | IlosydyeHune cepHON KUCIOTBI: Xapaxkmepuzoeams XUMHU3M,
BAXHEHIINX | CBIPBE, XUMU3M, CBIPBE, amnmaparypy U Hay4Hble
XUMHYECKHX | TEXHOJOrHYecKas cxema, MeTO]l MIPUHIIMITBI IPOU3BOICTBA
COECUHEHUIN | KUIIAIIErO €105, IPUHLIUIIBI CEpHOU KUCIIOTHI.

HEMETAJJIOB | TeII000MeHa, MPOTUBOTOKA Cpasnueams IPON3BOJACTBO

nupkyasanuu. Oneym.
ITpon3BOACTBO aMMHUaKa: ChIPBE,

XHMHU3M, TCXHOJIOTHYCCKAA CXEMa.

Hemoncrpauuu. Monenu
armapaToB JJis IPOU3BOJICTBA
CepHOM KUCIOThL. Moens
KHUIISIETo clios. Monaenb
KOJIOHHEI CHHTE3a aMMHaKa.
BuneodparmeHTs! u crnaiiabt
«ITpon3BOICTBO CEPHOI

CEpPHOM KUCIOTHI U
MIPOU3BOJACTBO aMMHAKa
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KHUCTIOTh. BuaeodparmeHnTs! u
cnaitasl «IIponssoacTso
ammuakay. Komtekuus «Coipbe
JUISI TIOJTYYE€HUSI CEPHON KHUCITIOThI»

39 O6o0menue | Ypok-ynpaKHEHHE C 1Iposooumps O1LICHKY
10 TEME KCIIOJIb30BAHUEM COOCTBEHHBIX JOCTH)KCHUI B
«Hemeramel 1 | caMOCTOSTENILHOM pabOThI YCBOEHUU TEMBI.
ux I10 BBIITOJIHEHUIO ITPOBEPOYHBIX Koppexmuposeams cBou 3HaHUA
COEIMHEHUS» | TECTOB, 3aJJaHUI U yIIPAKHEHUN B COOTBETCTBUU C
IUIAHUPYEMBIM PE3YJIbTATOM.
Ionyuams XUMHYECKYIO
nH(pOpPMAIINU U3 Pa3THIHBIX
MCTOYHHKOB.
IIpeocmasnames MHPOPMAITUIO
no reme «Hemeramis» B BUzie
Ta0JIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C
npumeHenneM cpeacts KT
40 KonTponbnas pabora No2 no teme: «HemeTarmibl U X COETMHEHUS
41-56 MeTanjibl M UX coequHeHus (16 4)
41 O6mas ITosoxeH1Ee METAIIOB B ObwscHAmMb, YTO TAKOE
XapaKTEPUCTU | MEPUOJIUYECKON CUCTEME METaJlIb.
Ka XAMUYECKHX 3neMeHToB /1. U. Xapaxmepuzoeamb XUMUYECKHE
METaJUIOB MenneneeBa, CTpoeHUE UX 3JIEMEHTBI-METAJLIBI IO KX
aTOMOB M KPUCTAJLJIOB. IIOJIOKEHUIO B IIEPUOAUYECKON
MeTtannuueckasl CBSI3b U cucteme JI. 1. Menpeneera.
MeTajuIMuecKas Kpucramuueckas | /lpocnosuposams CBOMCTBA
pemiéTka. PU3HUECKUe CBOMCTBA | HE3HAKOMBIX METAJIJIOB T10
METAJJIOB: JIEKTPO- U ITOJIOKEHUIO B IIEPUOAUYECKON
TEIJIONPOBOIHOCTh, OTPAXKAIOIIAs | CUCTEME XUMUYECKUX
CIIOCOOHOCTB, MIIACTUYHOCTbD. anemMeHToB /1. 1. Menneneesa.
UEpHbie U IIBETHBIE METAJLIBI Yemanaenuseams npuaMHHO-
CJIEZICTBEHHBIE CBSA3U MEXKIY
CTPOEHUEM ATOMA, BUIOM
XUMHUYECKOM CBSA3U U THUIIOM
KPUCTAIUINYECKON PEIIETKH Y
METaJUIOB — MPOCTHIX
BEIIECTB U UX COSTUHEHNN
42 XuMuueckre | MeTtamnabl Kak BOCCTAHOBUTEIH. ObvscHAmMb, 4TO TAKOE P
CBOMCTBA DIIEKTPOXUMHUYECKUN P AKTUBHOCTH METAJUIOB.
METAJIJIOB HanpsbkeHui. Bzaumonencreue Ilpumensimo ero nis

METaJIJIOB C HEMeTallJlaMH,
OKCUJAMH, KUCIIOTaMH, COJISIMHU.
AFOMUHOTEPMHUS.
JleMoHCTpAaL M.
B3anMopeiicTBrue HaTpus, JIUTHS
Y Kanblud ¢ Bogou. ['openne
HaTpHsl, MarHus U jKeje3a B
KHCJIOpoJie. Bembliika TepMUTHON
cMecH. BzaumonencTsue cMecu
MIOPOILKOB CEPHI U JKENE3a,

IIMHKA U cepbl. B3anmoieiictBue

XapaKTEPUCTUKUA XUMUIECKUX
CBOMCTB MPOCTBIX BEUIECTB-
METAJIJIOB.

Obobwams cuctemy
XUMHUYECKHX CBOMCTB METAJNIOB
KaK «BOCCTAaHOBHUTECIBHBIC
CBOMCTBaY.

Cocmagnsams MOJIEKYIISIPHbIE
YpaBHEHUS PEAKIUH,
XapaKTEePU3YIOLIUX XUMUUECKHE
CBOMCTBa METAJIJIOB B CBETE
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AITIOMHUHUS C KHUCIOTAMU,
LIEJI0YaMH U BOJOM.
BszauMozeiicTBue xene3a U Meau
¢ xjopoM. B3zanumoneiicteue meau
C KOHIIEHTPUPOBAHHOU CEpHOMU
KHUCJIOTOW U a30THOM KUCJIOTOU
(pa36aBiieHHOM U
KOHLIEHTPUPOBAHHOM).
JlaGopaTopHbIi ONBIT.
B3anmoneiicTeue xenesa ¢
pactBopoM cynbdata meau(Il)

y4eHHs 00 OKUCTUTETHHO-
BOCCTaHOBUTEIHHBIX
nporieccax, a peaKiiu ¢
y4aCTUEM 3JIEKTPOIUTOB,
NPECTABIISATh TAKXKE U B
WOHHOM BHJIE.

Habarwoams u onucvieams
pEeaKnu MEX]Ty BEIECTBAMHU C
MTOMOIIIBIO PYCCKOTO (POTHOTO)
SI3BIKA U SI3BIKA XUMHUH.
CaMoCTOSATENBHO nPO8OOUMb
OTIBITHI, TIOJITBEPIKIAIOIITHE
XUMHAYECKHE CBOWCTBA
METAJJIOB, C COOIIOCHUEM
NPaBUJI TEXHUKU 0€30I1aCHOCTH

43-44 O6mas Ctpoenue aToOMOB M MPOCTHIX Ob6vscHAMb ITUMOIIOTHIO
XapaKTePUCTH | BEIECTB. 3aBUCUMOCTD HA3BaHUS TPYIIIBI «IETOYHbIC
Ka (UBHYECKUX U XUMHUCCKUX METAILITBD».
aeMeHTOB [A- | CBOICTB 1IETOYHBIX METAJUIOB OT | [Jasamsb 00OLIYyIO
TPYIIIIBI 3apsioB sfep ux aToMoB. OKCHJIBI | XapaKTEPUCTUKY MICIIOTHBIM
Y TUJIPOKCU/IBI LIEJIOYHBIX MeTaJljIaM 10 UX MOJIOKEHHUIO B
METAJUIOB, UX MOJIy4YCHHE, NePUOTUIECKON CUCTEME
CBOICTBa U IPUMEHEHUE. XUMHYECKHX 3reMeHToB []. 1.
Baxnelimue cony menouHbix Meneneesa.
METAaJIJIOB, UX 3HAUYEHHUE B Xapaxmepuzoeams CTpOEHUE,
MIPUPOJIC U )KU3HH YEIIOBEKa. (u3HUecKre U XUMUYICCKUE
Jemouncrpanus. Okpacka CBOICTBA MIEIIOYHBIX METAJIIOB
IUTAMEHH COEIUHEHUSIMU B CBETE 00IIIEro, 0COOEHHOI0 U
HIETOYHBIX METAJIJIOB €IMHUYHOTO.
Ilpeockazvieame pusnyeckue u
XUMHYECKHE CBOMCTBA
OKCHJIOB U THJIPOKCH]IOB
HIETTIOYHBIX METAJIJIOB HA OCHOBE
WX COCTaBa M CTPOCHUS U
MOJITBEP>KIaTh TIPOTHO3bI
ypaBHEHUSMHU
COOTBETCTBYIOIIMX PEAKIIMIA.
IIpo6ooums pacy€ThI 10
XUMHYECKUM (popmyrnam u
YpaBHEHUSM PEaKIui,
MPOTEKAIOIINX C yJacTHEM
IIEIOYHBIX METAJJIOB U UX
COCTUHEHUN
45-46 O6mas CtpoeHne aTOMOB M MPOCTHIX Ob6vscHAMb YITUMOIIOTHIO
XapaKTePUCTH | BEIECTB. 3aBUCUMOCTD Ha3BaHUS TPYIIIBI
ka [1A- (bu3NYECKUX U XUMHUECKUX «ILIEJIOYHO3EMETBHBIE
TPYIIIBI CBOICTB IIETOYHO3EMENbHBIX METaJLITBD».

METAJIOB OT 3aps0B sAep UX
aToMoB. OKCUBI U THIPOKCHIBI
HIEJI0YHO3EMEIBHBIX METAJLIOB,
UX IOJIy4E€HHE, CBOMCTBA U

npuMeHenue. Baxunenmue conu

Jlasamv 00111yIO
XapaKTepUCTUKy MeTaiaM IIA-

rpynmnsl (11e109HO3eMeNTbHBIM
MeTaJulaM) 1O UX MOJI0XKEHHIO B
MEePUOJINYECKON CUCTEME
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IEII0YHO3EMEIBHBIX METAJIIOB,
WX 3HAYEHUE B MIPUPOJIE U KU3HU
yenoBeka. KapOoHats! u
THIPOKapOOHATHI KaJIBIIHS.
Hemoncrpauuu. Okpacka
MJIaMEHU COCTMHEHUSIMU
HIEJI0YHO3EMETBbHBIX METAJUIOB.
l"amenue n3BecTu BOOM.
JlaGopaTopHbIii ONIBIT.
ITonyyenune

M3BECTKOBOM BOJbI U OMBITHI C
HEW.

XUMHUYECKUX 3JIEMEHTOB

. . MeHnneneena.
Xapaxmepuzoeams CTpOEHUE,
¢busnvecKre 1 XUMHUYECKHE
CBOICTBa LIEIIOYHO3EMETbHBIX
METAJIJIOB B CBETE OOIIETO,
0COOCHHOTO U €IMHUYHOTO.
IIpeockasvieams hruznyecKue u
XUMHYECKHE CBOMCTBA
OKCHJIOB ¥ THJIPOKCHUJIOB
MetaiioB [IA-rpynmnsl Ha
OCHOBE MX COCTaBa U CTPOCHHUS
U TIOJTBEPKIaTh MPOTHO3BI
yYpaBHCHUSIMH
COOTBETCTBYIOIIUX PEaKIUH.
IIpo6ooums pacd€Tsl 1O
XUMHYECKUM (hopmyrnam u
YpaBHEHUSIM PEaKLUd,
MPOTEKAIOIIUX C Y4aCTHEM
HIETIOYHO3EMENIbHBIX METAIJIOB
U UX COCTUHEHUN

47 XKéctkoctp | JKEcTKOCTh BO/BI: BpEMEHHAS U ObvscHamb IOHATHE
BOJIbI U noctosiHHas. CriocoObl «GKECTKOCTH BOJIBI».

CrocOOBI €€ | YCTpaHEHUs BPEMEHHOU Pasznuuams BpeMeHHYIO U

ycTpaHeHus: | xkEcTkocTh. CrocoObl yCTpaHEHUS | MOCTOSIHHYIO KECTKOCTh BOBI.
MTOCTOSTHHOM KECTKOCTH. IIpeonazame criocoObI
Jdemoncrpanuu. ITonyuenue YCTPaHEHHUs )KECTKOCTH BOJIBI.
JKECTKOU BOJIBI B3auMojieiicTBueM | IIposooums, Habarwoamo u
YIJIIEKUCIIOTO ¢ U3BECTKOBOM ONnuUCvLIBaMb XUMUYECKUN
BOJIOM. Y CTpaHEHUE BPEMEHHOMN SKCTIIEPUMEHT C COOTIOICHUEM
KECTKOCTU KUIISTYEHUEM U IpaBUJI TEXHUKU OE€30MaCHOCTH
00aBICHUEM CO/IbI. Y CTpaHEeHHe
ITOCTOSIHHOM JKECTKOCTH
no0aBieHreM coibl. IOHUTHI 1
IIPUHLIMII UX IEHCTBUSA
(BuneodparmenT)

48 IIpaxtrueckas | Ilomydyenue x€cTKOM BOIBI Tonyuams, cooupams u
pabota Ne6 B3aUMO/JICCTBUEM pacnosnasams YTIEKUCIBIN Ta3.
«OK€cTKOCTh | YIIIEKHCIIOTO ¢ U3BECTKOBOM Obpawamucsa ¢ 1ab0paTOPHBIM
BOJIBI U BOJIOM. Y CTpaHEHNE BPEMEHHON o0opy/0oBaHuEM U
CocoOBI €€ | JKECTKOCTH BOJABI KUIISTUEHUEM U HarpeBareIbHbBIMU IPUOOpaMHU B
yCcTpaHeHHUs» | 10OaBJICHHEM COJAbI. YCTpaHEHHE | COOTBETCTBUU C MpaBUIIaMU

MHOCTOSIHHOM KECTKOCTH BOJBI
nobasieHreM coanl. McnbeiTanue
JKECTKON BOJBI pACTBOPOM MBLIA

TEXHHKH 0€30MacHOCTH.
Habnrwooams u onucvieamo
XUMHYECKHUI SKCIIEPUMEHT C
TTOMOTIIBIO PYCCKOTO (POTHOTO)
SI3BIKA U SI3BIKA XMMUH.
Dopmynuposams BEIBOJIBI TIO
pe3yabpTaTaM IPOBEAEHHOTO
JKCTIEpUMEHTA.
Compyonuuams B mporiecce
y4eOHOTO B3aUMOICHCTBUS
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pu paboTe B rpynmnax

49 Amomunuii 1 | CoelMHEHUs AIIOMUHUS B Xapaxkmepuzoeams aTIOMUHUN
ero npupoje. XMMHUYECKHUE CBOMCTBA | IO €r0 MOJIOKEHUIO B
COCUHEHUS | ¥ IPUMEHEHHUE aJTFOMUHUS. NIEPUOJUYECKON CUCTEME
OcoOeHHoCTH OKCUA U XUMHUYECKHUX JIEMEHTOB
TUAPOKCHUIA ATFOMUHMS KaK J.1. Menneneesa.
aM(OTEpPHBIX COSTUHEHHIA. Onucvleams CTPOEHUE,
Baxxneiiume conu amoMUHUSA ¢busnvecKkue 1 XUMHUYECKHE
(xmopun, cyasdar). CBOMCTBa aJTFOMUHHSI,
Hemoncrpaunu. Komiekuns MOATBEPKIAS UX
MIPUPOJHBIX COEANHEHUI COOTBETCTBYIOIIUMH
anmoMuHus. BuneodparmMenTsl 1 | ypaBHEHHSIMU PEAKLIUH.
cinanapel «OKkeun amroMuHUS U ero | O0wacHAmb NIBOMCTBEHHBIN
Monupuxanuu». [lonyyenue XapaKTep XUMUYECKUX CBOMCTB
aM(pOTepHOr0 TUAPOKCUIA OKCHJIA ¥ THJIPOKCUJA
AIIOMHUHUS U UCCIIEI0BAaHUE €T AIIOMUHHUS.
CBOMCTB Konkpemuzuposamo
ANEKTPOIUTUYECKOE
MOJIy4YeHUE METAIIOB
OINMCAaHNUEM IIPOU3BOCTBA
ATIOMUHMSL.
Yemanaenusamo
3aBUCHUMOCTH o0acTeit
IPUMEHEHUS aTIOMUHUS U €r0
CIUIaBOB OT CBOMCTB 3THUX
BEIIECTB.
IIpo6ooums pacy€Thl 1o
XUMHYECKUM (popmyrnam u
YpaBHEHUSIM pEaKLIHi,
MIPOTEKAIOIIUX C YYaCTHEM
IIOMHHMS U €r0 COEIMHEHUN
50-51 | XKenesomero | OCOOEHHOCTH CTPOCHHSI aTOMa Xapaxkmepuzoeamu MOTOKEHNUE

COCIMHCHUA

xkenesa. XKeneso B npupoze.
Baxxneiimne pyabl xenesa.
OKCcUJIBI U THAPOKCHIBI
xkenesa(Il) u (II). Conu
xkenesza(Il) u (III). O6uapyxenue
KaTHOHOB JKeJe3a B pacTBOpE.
3HaueHUE COEANHEHNH Kele3a.
JlaGopaTopHble ONBITHI.
ITosmyueHnue ruIpoOKCUIOB
xene3a(ll) u (I1I). KauecTBennbie
pEaKIuy Ha KaTHOHBI JKelle3a

Keses3a B IepUoINIeCcKOn
CHUCTEME XUMHUYECKUX
snemenToB . 1. Menaeneepa u
0COOEHHOCTH CTPOEHHUS aTOMa
xKenesa.

Onucvieams pU3NYECKue u
XMMHUYECKHE CBOMCTBA JKele3a,
TTOATBEPIK AT UX
COOTBETCTBYIOIIMMH
YPaBHEHUSIMH PEAKIIHil.
ObvscHams HATMYHE TBYX
TEHETUYECKUX PSIJIOB
coenuHenuii xenesa Fe?'u Fe
Ycemanasnueams 3aBUCUMOCTD
obractell MpUMEHEHHUS
JKeJle3a U ero CIIaBoOB OT
CBOWCTB ATUX BEILECTB.
Ilposooums pacd€Thl 1O
XUMHAYECKHM (opMysiaM U
YpaBHEHUSIM PEaKIUi,

3+
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MPOTEKAOIINX C YIACTHEM
JKeJe3a U €ro COSIMHECHUIA.
Habnooams u onucwvieamo
PCaKIMK MEXK]Ty BEIICCTBAMU C
MTOMOIIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XUMUH

52 [Ipaktuueckas | Pemenue sxcnepruMeHTalIbHBIX Oxcnepumenmanvho
pabota Ne7 3a/1a4 Ha pacrno3HaBaHuE U uccnedosams CBONCTBA
Pemenue MOJIy4YE€HUE METAJUIOB U UX METAJIJIOB U UX COCAMHEHUH,
HKCHEPUMEHTA | COCIUHEHHM peraTh SKCIepUMEHTAIbHbIC
JIBHBIX 3a/1a4u 1o Teme «MeTamibly.
3aJa4 1o TeMe Pabomams ¢ nabopatopHbIM
«Mertanbi» o0opynoBaHuEeM
HarpeBaTebHBIMUA IPUOOpaMu B
COOTBETCTBUH C MPaBUIAMH
TEXHUKHU 0€30I1aCHOCTH.
Habniooams cBolicTBa METAIIIOB
Y UX COEAUHEHHUI.
Onucvleams XUMUYECKUN
HKCHEPUMEHT C TIOMOIIBIO
PYCCKOro (POIHOTO) SI3bIKA U
SI3bIKA XUMUH.
Dopmynuposams BBIBOABI 110
pe3yapTaTtaM NpoBEIEHHOTO
9KCHEPUMEHTA.
Onpedensmo (Ucxons u3
yueOHOI 3a/1a4H)
HE00X0IMMOCTb
UCIIOJIb30BaHUS HAOIIOICHUS
WJTH DKCTICPUMEHTA
53 Kopposus Koppo3sus razosas (xumuueckas) | O0vsacHAmMb NOHATHE
METAJUIOB | M DJIEKTPOXMMHUYECKast. 3alnTa «KOPPO3USI».
CHOCco0BI METAJIOB OT KOPPO3UH. Pasnuuams xumuueckyro
3aUTHI OT JemoncTpauuu. Komuteknus U DJIEKTPOXUMUYECKYIO
Heé «XUMHUYECKHE UICTOUHUKU TOKa». | KOPPO3HIO.
PesynpTarhl M TENBHOTO Hnnrocmpuposams npuMepaMu
HKCIEPUMEHTA 110 U3YyUCHHIO TIOHATHUS KKOPPO3UD»,
KOPPO3HH CTAJHHBIX U3/IEIUI B «XMUMHYECKasi KOPPO3HI»,
3aBUCUMOCTH OT YCJIOBUH «QIEKTPOXUMHYECKAs
MPOIIECCOB KOPPO3HSI».
Xapakmepuzoeamsb ciocoObI
3alIUTHl METAJUIOB OT KOPPO3UHU
54 Mertamiel B | Metamnsl B ipupoze. [lonsitue o | Knaccugpuyuposams popmbl
pUpOJIE. Metauryprud. Y€pHas v [BETHAS | IPUPOJHBIX COCTMHEHUH
ITonatue o | metamnyprus. [lupomeramnyprusi, | METasIoB.
METAJUTYPTHH | THAPOMETAJUTYPIHS, Xapaxmepuzoseams o0uiue

ANEKTpOMETAILTYprusi. JlOMEHHBIN
nporecc. [lepepaboTka uyryHa B
CTaJlb. DJIEKTPOJIU3 PACILIIABOB.
JemMoHCTpauMu.
Boccranosienue Meau U3 OKCUIa
meu(Il) Bogopomom.

CIIOCOOBI MOTYYEHHS METAIJIOB!
HHPO-, TUJIPO- U
AIIEKTPOMETAILTYPTHUIO.
Konkpemusuposams

CIOCOOBI OJTYYCHHUSI METAJIIOB
NpUMEpaMH ¥ ypaBHCHUSIMU

60




BuneodparmeHTsI 1 cran sl
«ITpon3BoaCTBO UyryHa u
cTanuy. BuneopparmMeHTs! u
cnaiasl «M3nenus u3 yyryna u
cTanuy. BuneopparmMeHTs! u
cnaitasl «IIponssoacTso

pEeaKIUii C COCTaBIECHUEM
3JIEKTPOHHOTO OajaHca.
Onucwvieams TOMEHHBIN TTPOIECC
U 3JIEKTPOJIUTUYECKOE
MOJIy4YE€HUE METAJUIOB.
Pasznuuams 4€pHbIE U LIBETHBIE

ATIOMUHUS METaJlIbl, YYT'YH U CTallb
95 O6o0mieHne | Ypok-ympaxxHeHHE ¢ IIpo6ooums oueHKy
3HaHUI HCII0JIb30BaHUE COOCTBEHHBIX JOCTH)XCHUI B
110 TeMe CaMOCTOSITENIBHOM pa0dOThI 110 YCBOEHUU TEMBI.
«Metaypl» | BBIIOJIHEHHUIO IPOBEPOYHBIX Koppexmupoeams cBOU 3HaHUS
TECTOB, 3aJJaHUN U YIIPAKHEHUIN B COOTBETCTBUHU C
IJIAHUPYEMBIM PE3YJIbTATOM.
Tonyuams XUMUYECKYIO
uHGOpMaIIUU U3 PA3IUYHBIX
MCTOYHHUKOB.
IIpeocmasnsamv nHGOPMALIHIO
1o TeMe «MeTaJuibl» B BUJE
TabIuUI, CXeM, OIIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C
npuMmeHenuem cpencts MKT
56 KonTponbnas padora Ne3 no teme: «MeTayuibh»
57-58 Xumus 1 oOKpy:kawmas cpena (2 4)
o7 Xumuueckuit | CtpoeHue 3emiu: a1po, MaHTus, | Mumezpuposams CBEICHUS 110
COCTaB 3eMHas Kopa, 1urocdepa, ¢uznyeckoii reorpauu B
TJTAHEThI ruapocdepa, armocdepa. 3HAHUS O XUMUYECKOU
3emiis XHWMHYECKUI COCTaB 3€MJIH. OpraHMU3al1H [IJIAaHETHI.
["opHbie mopoabl. MuUHEPAIIBL. Xapaxmepuzosams XUMUYECKHUI
Pyng1. Ilonesnslie uckonaemsle. COCTaB I'€0JOrM4YECKUX
JleMoHCTpALIMM. 00oouek 3emMiu.
BugneodparmeHTs! u cnaiiibl Paznuuams MuHEpaIbl U TOPHBIE
«Crtpoenue 3emiu u eé MOPO/IbI
XUMHUYECKUUA COCTaBY.
Konnekuust MuHepasioB ¥ TOPHBIX
nopoa. Komnexuus «Pynel
METaJIJIOBY.
JlabopaTopHBIi ONBIT.
W3yuenne rpanura
58 Oxpana M cTOYHNKH XMMHUYECKOTO Xapaxmepuzoeams NCTOYHUKA
OKpY’KaloIlllel | 3arpsi3HEHUs OKpYXKarolien XUMHYECKOT0 3arps3HEHUS
Cpensl OT cpenpl. ['moGanbHbIe OKpY>KaoIlel Cpebl.
XUMHYECKOTO | SKOJIOTMYECKHe Onucwviéams T100aJIbHBIE
3arps3HEHUs] | MPOOJIEMBl: HapyIlIeHUEe 9KOJIOTUYECKUE TPOOIIEMBI,
OMOreOXMMHUECKUX CBSI3aHHBIE C XUMUYECKUM

KPYTrOBOPOTOB XUMHUYECKUX
3JIEMEHTOB, IOTCIICHUE
KIIUMaTa, KUCIOTHBIE T0XKIU U JIp.
O30HOBBIE ABIPHI.
MexnyHapoaHoe
COTPYAHHYECTBO B 00JIACTH
OXpaHbl OKpYKaroUei cpeibl OT
XUMHUYECKOTO 3arps3HEHUSI.

3arps3HEHUEM.
IIpeonazame iyt
MUHUMU3ALUN BO3EHCTBUS
XUMHAYECKOTO 3arpsi3HEHHSI Ha
OKPY’KaIOIIYIO Cpeay.
IIpusooums ipuMepsbI
MEXTyHapOIHOTO
COTPYJHHYECTBA B 00JIaCTH
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«3enéHas XUMUI.
JdemMoHcTpanmu.
BuneodparmeHTs! 1 craipl
«['mobanpHBIE DKOJIOTHYECKHUE
po0JIEMBI YEJIOBEYECTBAY

OXPAaHbI OKPYXKAIOIIEH CPeabl OT
XUMHYCCKOI'0O 3arpsA3HCHUA

59-60 O0001eHHe 3HAHMIT IO XMMHH 32 KYPC OCHOBHOM IIKOJIbI.
IloaroroBKka K 0CHOBHOMY rocyaapcrBeHHOMY 3k3ameny (OI'9) (7 4)
59 BemectBa CrtpoeHue aToMa XMMHUYECKOT O IIpeocmasnames MHPOPMAITUIO
AIIEMEHTA B COOTBETCTBHHU C no teme «lleproanueckuii
II0JIO’)KEHHUEM ITOT'O JIEMEHTA B 3aKOH U NIEPUOANYECKAs
MEPUOUYECKON CUCTEME. cuctema JI. 1. MenzaeneeBa B
CrtpoeHue BellecTBa: XUMUYECKAsl | CBETE TEOPUM CTPOEHUS aTOMay
CBSI3b U KPUCTAILITUYECKHE B BUJI€ Ta0JIHII, CXEM,
peiméTky. 3aBUCUMOCTh CBOMCTB | OIOPHOT'O KOHCIIEKTAa, B TOM
00pa30oBaHHBIX JIEMEHTAMU YHClie C MPUMEHEHUEM CPECTB
MIPOCTHIX BEIIECTB (METAJLJIOB, HKT.
HEMETAIJIOB, OJIATOPOJIHBIX Ta30B) | Bbinoinams TECTOBBIE 3aJaHUS
OT I10JIOKEHUSI SJIEMEHTOB B 10 TEME.
NEePUOINYECKON CUCTEME. IIpeocmasname nHbOPMAITUIO
Krnaccudukanus HeopraHmdeckux | 1mo TeMe «Buabl XUMUYEeCKOM
BemiecTB. [IpeacraBuTeny pa3HbIX | CBA3HM U TUIBI KPUCTAILTHYECKUX
KJIACCOB HEOPraHMYECKHUX pewérok. Bzanmocssi3b
BEIIIECTB CTPOCHHS M CBOMCTB BEIIECTB)» B
BU/IE TA0JINII, CXEM, OTIOPHOTO
KOHCIIEKTA, B TOM YHCJIE C
npuMeHeHneM cpeacts MKT
60 Xumnueckue | [Ipusnaku u ycnoBus npotekanus | [lpeocmaenames NHPOPMALIUIO
peakuun XAMHUYECKUX PEAKIUM. o Teme «Kmaccudukarnms
Tunonoruss XUMUYECKUX pPEAKIUN | XUMUYECKUX PEaKLU 1o
10 Pa3JIMYHbIM OCHOBAHMSIM. Pa3IUYHbBIM MPU3HAKaM» B BUJE
Peakiun noHHoOro ooMeHa. TabJIMIL, CXEM, OTIOPHOTO
OxucnuTenpHo- KOHCIIEKTa, B TOM YHCJIE C
BOCCTAHOBUTEINIbHBIE PEAKIINH npumeHeHueM cpeacts UKT.
Buvinonnamu TecToBBIE 3aJaHUS
10 TEME.
Xapaxmepuzoeamo
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE
peaKIu, OKUCIUTEIb U
BOCCTaHOBUTEb.
Omauuams OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIH OT
peakiuii oOMeHa.
3anucvlieams ypaBHEHUS
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIBHBIX pEaKLUN C
MTOMOIIBI0 METOA
9JICKTPOHHOTO OajaHca
61-62 OcHOBBI XUMHUYECKUE CBOMCTBA MPOCTRIX | Xapakmepuzosamsb o01IAE,
HEOpPraHUYEeCK | BEIIECTB. XapaKTepHbIE 0COOCHHbIE U UHIUBUyaIbHbIE
ou XHUMHUYECKHE CBONCTBA CBOMCTBA KUCIJIOT, OCHOBaHUM U
XUMHH coJieo0pa3yroIuX OKCHJIOB, CoJiell B CBETE TeOpUun
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TUAPOKCHUIOB (OCHOBaHUH,
KHCIIOPOJICOICPIKALUX KUCIIOT U
aM(OTEepHBIX THAPOKCHJIOB),
cosen

BJIEKTPOJIUTUUECKON
JUCCOLUALIUU.
Apeymenmuposamu
BO3MOKHOCTb ITPOTEKaHUs
XUMUYECKUX PEaKLU B
pacTBopax 3IEKTPOJIUTAX
UCXOJI U3 YCIOBHII.
Knaccugpuyuposameo
HEOpraHWYEeCKHE BEIECTBA 110
COCTaBY U CBOMCTBaM.
IIpusooums ipumMepbl
NIPEACTAaBUTENEH KOHKPETHBIX
KJIACCOB U TPy
HCOPTraHNYCCKUX BCUICCTB

63 IToBropenue u | TectupoBanue, pemieHue 3a1a4 U | Buinoanams TECTI U
00001IeHNE 110 | BHIIOJHEHUE YIPAXHEHUH 110 yIpaKHEHHs, pelaTh 3aJauu 110
TeMe. TemMe TEMe.
[ToaroroBka k 1Ipogooums OLEHKY
KOHTPOJIbHOM COOCTBEHHBIX JIOCTUXEHUHN B
pabote YCBOCHHH TEMBI.
Koppexmuposams cBoM 3HaHUS
B COOTBETCTBHH C
IUIAHUPYEMBIM Pe3yJIbTaTOM
64 KonTponbHas pabora Ne4 (ntorosasi 1o Kypcy OCHOBHOM IIIKOJIbI)
65 Ananu3 KOHTpoJbHOM paboTsl. [lofBeeHre NTOroB roja
66-70 | PezepBHOE Bpems
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