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IMosicHuTeNbHAS 3aNIUCKA

Pabouas nporpamma no xumu Juist 8-9 kjacca cocTaBjeHa Ha OCHOBE

v" TIporpamMMbl OCHOBHOTO 0OIIET0 0Opa30BaHUs 110 XUMUH 1

v'aBropckoit «[IporpaMMbl OCHOBHOTO 00LIEro 00pa30BaHus [0 XUMHUH 8-9 KIIaCChI»
obmeoOpazoBaTenbHBIX yupexaenuid, aBTopel O.C. ['abpuensn, A. B. Kynmosa - M: Ipoda, 2015r.

v’ cojiepiKaHne KOTOPBIX COOTBETCTBYET TPEOOBAHUAM (DeIEPATBLHOTO TOCYIAPCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHAapTa OCHOBHOTO 0011ero oopazoBanus no xumuu(dGI'OC OO0 crangapTsl
BTOPOT'O TOKOJICHUS),

N3ydeHue Kypca OpUEHTHPOBAHO Ha MCII0JIb30BAaHUE YYAIIUMUCS YI€OHUKOB «XUMUsD 8 Kilacc; « XUMUs»
9 knacc, astop O.C.I'abpuensiH, .: Mocksa, « Ipodan, 2013r.,
Kypc paccuntan Ha 136 yacoB, Ha uzydyeHue B § Kjacce B TeueHHe 34 y4eOHBIX HEIEIb B IOy, OOINUM
00bEéMOM 68 yaeOHBIX yacoB (K3 pacuéTa 2 yaca B HEICNI0) U B 9 Kitacce XUMHUU B TedeHue 34 yueOHbIX
HeZeNb B ro1y, oM 00béMoM 68 yueOHbIX YacoB (M3 pacuéra 2 yaca B HeJelno). BBuay Toro, 4yto B
aBTOPCKOM IporpaMMe HET Kypca OpraHu4ecKoi XuMuH, a B 3aanusix OI'D 3Tu BOIpockl €CTh, B pabouyio
nporpaMmy ObUH J00aBiIeHbI TEMbI: « OCHOBHBIE CBEJCHHS 00 OPraHNYeCKUX COeIMHEHUAX» (64), 3a cUeT
coBMelIeHus TeM B pazjene « Hemeramney (14) u B pazaene « O6001eHne 3HaHUH 0 XMMHUH 33 KYpC
OCHOBHOI1 1KoJIbl. [loaroroBka k rocygapcrBeHHoi utorosoit arrecranuu (OI'D)» BMecto 10 4y o aBTOpcKOi
[porpaMme, npeiokeHo 9 4 B pabouei.
OcHoBHOE oTaruKe paboydel MporpaMMbl OT ABTOPCKOI COCTOUT B TOM, YTO B @aBTOPCKOM MporpaMmme
IIPaKTUYECKHUE pabOThl CIPYNIIUPOBAHBI B OJIOKU - XUMHUYECKUE MTPAKTUKYMbI, KOTOPBIE TPOBOSATCS MOCIIE
M3YYEHHUs HECKOJIbKUX pa3JIesioB, a B pabouell mporpamMmme, 3TH K€ MpakTHUYecKue paboThl JatoTCsl MOocIie
M3YYEHHUs KOHKPETHOM TeMbl. DTO MO3BOJISET JIyYlle 3aKPEUTh TEOPETUUECKUI MaTepua Ha MPaKTUKE U
IIPOBEPUTH MPAKTUYECKUE YMEHUS U HABBIKU HETIOCPEICTBEHHO M0 JaHHO# TeMe. YToObI poBecTr
MPAKTUYECKYIO pabOTy MO KOTJa-TO U3y4EHHOU TeMe, TpeOyeTCsl TOTIOJHUTEILHOE BpeMs JUIs HOBTOPEHUS
TEOPETUYECKUX OCHOB, YTO UCKJIIOYAETCS B JAaHHOU paboyeil mporpaMMme.
LenssMu n3yyeHust XMMHHM B OCHOBHOM IIIKOJIE SBJISIOTCS:
1) bopmupoBanue y 00y4yaronmxcsi yMeHUs BUIETh U IOHUMATh LIEHHOCTh OOpa30BaHUsl, 3HAUUMOCTh
XMUMHMYECKOTO 3HAHUS JUISI KaXKJIOTO YeJI0BEKa HE3aBUCHUMO OT €ro MpodeccunoHalbHOM 1eATeNbHOCTH; YMEHUS
pa3nuyath (PaKThl U OLEHKH, CPABHUBATH OIICHOYHbBIE BBIBO/IbI, BUJETh X CBS3b C KPUTEPUSIMU OLIEHOK U CBA3b
KPUTEPUEB C OIIPEJCIIEHHON cUCTEMO LIEHHOCTEH, (OpMyInpOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;
2) popmupoBaHue y 00y4JaroUIXcs HEI0CTHOTO MPEACTABICHUS O MUPE U POJIM XUMUH B CO3/1aHUU
COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTUHBI MUPA; YMEHUS OOBICHATH OOBEKTHI U MPOIIECCHI OKPYKAIOIIEn
JNENCTBUTEIBHOCTH — IIPUPOIHOM, COMATIBHOM, KYJIbTYPHOU, TEXHUYECKOHN CPEIbl, UCIIOJIB3YS ISl 3TOrO
XAMUYECKHE 3HAHUS;
3) npuoOpeTeHne 00yJaroNMMHUCS OTbITa PA3HOOOPa3HOH ACSITEIBHOCTH, TO3HAHUS U CAMOIIO3HAHMSI,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH ), UMEIOLUX YHUBEPCAIbHOE 3HAYCHHE JUIsl Pa3IMUHbIX
BUJIOB JIEATEIBHOCTHU: PELIECHUS PoOIIeM, IPUHATHS pPEeLICHH, ONCKa, aHalu3a U 00padoTKH HH(pOpMaLIUH,
KOMMYHHMKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHUMN, COTPYAHUYECTBA, OE30MIACHOTO 0OpAaIEHHs C BELIECTBAMU
B IIOBCEIHEBHOM KH3HHU.

3apaum:
1.ChopmupoBath 3HaHHE OCHOBHBIX MOHITHI U 3aKOHOB XUMUU;
2.BocnuthIBaTh 00IIEYEIOBEYECKYIO KYIBTYPY;
3. Yuurth Hab01aTh, IPUMEHSATH OJyYEHHbIE 3HAHUS Ha IPAKTHKE.

1. OBIIUAS XAPAKTEPUCTHUKA ITPEJIMETA

XuMus, KaKk 0JJHa U3 OCHOBOIIOJIAraroiuX o0nacTel eCTeCTBO3HAHMUS, SBJISETCS HEOTHEMIIEMOM YacThIO
o0Opa3oBaHus MKOJILHUKOB. I1IK0JIBHBIN Kypc XMMUU BKIIIOYaeT 00bEM XUMHUYECKUX 3HAHUIN, HEOOXOIUMBIi
i GopMUPOBAHUS B CO3HAHUM LIKOJIbBHUKOB XMMUYECKON KapTUHbBI MHUpA.

XuMmuyeckoe 00pa3oBaHne HEOOXOAUMO TAKXKe JJISl CO3/IaHUs y UIKOJIbHUKA OTYETIUBBIX IPEACTABICHUN O
POJIM XUMHUHU B PELLIEHUU 3KOJIOTUYECKUX, ChIPhEBbIX, JHEPTE€TUUECKUX, ITPOIOBOJILCTBEHHBIX, MEIUIIUHCKUX
npobsieM yenoBeuecTBa. Kpome Toro, onpeneieHHpld 00beM XUMUUYECKUX 3HAHUN HE0OXO0 MM Kak ISt
MTOBCEIHEBHOM KM3HU, TaK U Ui JESTEILHOCTH BO BCEX 00JIACTSIX HAYKH, HAPOJHOTO XO341CTBA, B TOM YHCIIE
HE CBSI3aHHBIX C XUMHUEN HENOCPEACTBEHHO.

N3yuas xumuto, ydyamyecs y3HaloT O MaTepHajlbHOM €/IMHCTBE BCEX BEILIECTB OKPYXKAIOLIEro MUpa,

00yCIIOBJIEHHOCTH CBOMCTB BELIECTB UX COCTAaBOM M CTPOEHUEM, II03HABAEMOCTH U MPEACKa3yeMOCTH



XUMHUUYECKHUX sABIEHUN. [103TOMY KaKIblii YETOBEK, KUBYIIUNA B MUPE BEILIECTB, JOJKEH UMETh OCHOBBI

(GyH1aMEHTaIbHBIX 3HAHUM 110 XUMUU (XUMUYECKasi CUMBOJIMKA, XUMUYECKUE TIOHATHUS, (aKThl, OCHOBHbIE

3aKOHBI M TEOPUH), TIO3BOJISIONINE BHIPAOOTATh NMPEICTABICHHS O COCTaBE BELECTB, X CTPOCHUH,

MIPEBPALLEHUSX, IPAKTUIECKOM UCIOJIb30BaHUH, a TAKXKE 00 OIMACHOCTH, KOTOPYIO OHU MOTYT MPEICTABIIATh.
W3ydeHue CBOMCTB BEIIECTB U UX MPEBPALLEHUH CITIOCOOCTBYET Pa3BUTHUIO JOTMYECKOTO MBILJICHHUS, a

MpakTUYecKasi padoTa ¢ BenecTBaMHu (J1a00paTOPHBIE OTBITHI) — TPYIOIIO0MIO, aKKYPaTHOCTH U COOPAHHOCTH.

Ha npumepe xumMuu yqaiuecs moJjiy4aroT MpeiICcTaBICHUS O METO1aX MO3HAHUS, XapaKTePHbIX AJIs

€CTECTBEHHBIX HayK - SKCIIEPUMEHTAIILHOM U TEOPETHUECKOM.

[ToaTomy B paboyeil mporpamMme 1o XMMHUU HAILIN OTPaKEHUE OCHOBHBIE COJIEPKaTENbHbIE JINHUU!

v/ BEIECTBO — 3HAHMA O COCTABE M CTPOCHUH BELIECTB, X BKHEUITMX PU3HYECKUX U XMMHUYECKHX

CBOMCTBAX, OMOJIOTHYECKOM JIEHCTBUMU;

v\ XUMHYecKas PeaKiis — 3HaHHUA 00 YCIOBHAX, B KOTOPHIX MPOSIBIIAIOTCS XUMUYECKUE CBOWCTBA BEIIECTB,

crocobax ynpaBJIeHHUsS XUMUYECKUMHU MPOLIECCAMU;

v IIpUMEHEHHUE BEIIECTB — 3HAHUS M OIBIT IIPAKTHYECKON JEATENHLHOCTH C BENIECTBAMH, KOTOPBIE HanboJee

4acTo yHOTPeOIISIOTCS B IOBCETHEBHOM KU3HU, IIMPOKO UCHOJB3YIOTCS B IPOMBIIIJIEHHOCTH, CETLCKOM

XO035ICTBE, HA TPAHCIIOPTE;

v S3BIK XUMHHU — CHCTEMA BOKHEHUIIUX MOHITHHA XMMHU U TEPMUHOB, B KOTOPBIX OHH OIHCHIBAIOTCS,

HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUS (B TOM YMCJE U TPUBHAJIbHBIE), XUMUYECKUE

(dbopMyIibl ¥ ypaBHEHHS, a TaKXkKe MpaBuia nepeBoia UHPOPMalUu C €CTECTBEHHOTO SI3bIKa Ha A3bIK XUMUU U

obOpaTHo.

[TockoJibKy OCHOBHBIE CO/I€pKATEIbHbIE TMHUU IIKOJIBHOTO Kypca XUMUHU TECHO MEPEIIeTEHbI, B
IIpOrpaMMe CoJiep>KaHre MPEICTaBICHO He 110 JIMHUAM, a 10 pazaenam: «OCHOBHbIE OHITHUSI XUMHUH (YPOBEHb
aTOMHO-MOJIEKYJISIPHBIX MTpeicTaBieHul )y, «[lepruoanyeckuii 3ak0H 1 eprUoIuUecKasi CHCTEMa XUMHYECKUX
anemenToB Jl. . MenaeneeBa. Ctpoenue BeniecTBa», « MHOTOOOpa3ue XUMHUYECKUX PEaKUuiiy,
«MHoT000pa3ue BEeIeCTBY.

2. MECTO IIPEJIMETA B YUEBHOM IIJIAHE

OcoOeHHoCTH coziepkaHus Kypca «XUMHUs SBISIOTCS IVIaBHOM MPUYMHON TOTO, YTO B Oa3UCHOM yueOHOM
(oOpazoBarenbHOM) TUTAHE STOT MPEIMET MOSBIISCTCS MOCICIHUM B PSITy €CTECTBEHHOHAYYHBIX JTUCIUIUINH,
MTOCKOJIbKY JIJISl €70 OCBOEHUS IIKOJIbHUKH JJOJDKHBI 00J1a/1aTh HE TOJIBKO OMPE/IEIEHHBIM 3a11acoM
IIPE/IBAPUTEIIbHBIX €CTECTBEHHOHAYYHBIX 3HaHUMN, HO U IOCTATOYHO XOPOLIO Pa3BUTHIM a0CTPAKTHBIM
MBIIIJICHUEM.

[Ipennaraemast mporpaMmma, XOTsl © HOCUT OOILEKYJIbTYPHBII XapaKTep U HE CTaBUT 3aJlauy
npodeccruoHaIbHOM MOArOTOBKY 00YJarOINXCsl, TEM HE MEHEE, T03BOJISIET UM OTPEIEIIUTHCS ¢ BEIOOpOM
npoduiis oOyueHus B cTapiuei mKoJe.

B cootBercTBHY ¢ 6a3UCHBIM Y4eOHBIM IJIAHOM Ha M3Y4E€HHE XUMHH B 8 1 9 Kiiacce OTBOAUTCS MO 2 yaca B
Hezento, TakuM oOpa3om, BpeMs, BblliensieMoe pabouelt mporpaMMoil Ha u3ydyeHue XuMuu B 8-9 kiaccax,
cocrtasisieT 136 yacos (34 Henenn)

1.IlnanupyemMble pe3yJibTaThbl OCBOCHHUS Y4eOHOr0 NpeAMeTa XHMHH.
JesTenbHOCTh 00pPa30BaTENBLHOTO YUPEXKACHHS O0IIEro 00pa3oBaHus B 00yYCHUU XUMHUH J0JHKHA OBITh
HaIpaBJIeHa Ha JIOCTIKEHUE 00yJalOUIUMUCS CIEAYIOUUX JUYHOCHHBIX Pe3YIbMamos:

1) dopmupoBaHue LIETOCTHOTO MHPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKM U OOILECTBEHHON NPAKTHKH, YYUTHIBAIOIIETO COLMAIbHOE, KYIbTYPHOE, S3BIKOBOE, JYXOBHOE
MHOT000pa3ue COBPEMEHHOTO MUPA;

2) BOCIHTaHUE POCCUMCKOW TIpaKTAHCKOM HIAEHTUYHOCTH: MAaTPUOTU3MA, yBakeHUs K OredecTBy,
MpOUUIOMY M HAacTOSIIEMY MHOTOHAIMOHAJBLHOIO Hapoja Poccuu; o0OCO3HaHME CBOEH 3THUYECKOU
MPUHA/UICKHOCTH, 3HAHUE HCTOPHUHM, fA3bIKA, KYJIbTYpbl CBOErO HApOJia, CBOErO0 Kpasi, OCHOB KYyJIbTYPHOI'O
Hacyenus HapoJoB Poccuu 1 yenoBedecTBa; yCBOCHHE TYMaHUCTUYECKUX, IEMOKPATHUECKUX U TPAIUIIMOHHBIX
LIEHHOCTE MHOTOHAIIMOHAJILHOTO POCCHICKOro oOuiecTBa; BOCHUTAHHWE YYBCTBA OTBETCTBEHHOCTH M J0JTa
nepen Ponunoii;

3) dopmMupoBaHNE OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYaromiuxcs K
CaMOpPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMM K O0YyYEHHIO U MIO3HAHUIO, 0CO3HAHHOMY BBIOOpY U
MOCTPOCHUIO JallbHEHIIe WHAMBUAYAJbHONW TpaeKTOopuu oOpa3oBaHHsd Ha 0a3e OPUEHTUPOBKM B MHpE
npodeccuil U MpodeccuoHabHBIX MPEANOYTeHNUH, ¢ y4ETOM YCTOWYMBBIX IO3HABATEIbHBIX HHTEPECOB, a
TaK)XK€ Ha OCHOBE (POPMUPOBAHUS YBAXKUTEILHOTO OTHOILIEHUS K TPYy, Pa3BUTHSI OIbITA Y4aCTUS B COLIMATIBHO
3HAYUMOM TPYIE;



4) ¢opmupoBaHHE IIEHHOCTH 3J0pPOBOr0 H 0Oe30macHoro oOpa3a IKU3HHM, YCBOCHHE IPaBUII
WUHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEJIEHUS B YPE3BbIYAWHBIX CHUTYalMSIX, YIPOMKAOLIMX
KU3HU U 3[J0POBBIO JIIO/IEN, IPaBUJI IOBEJICHUS HA TPAHCIIOPTE U HAa A0POrax;

5) ¢dopmupoBaHue OCHOB 3KOJOTMUECKOM KYyJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOI0 MBIIUICHHUS, Pa3BUTHE OIbITA SKOJIOIMUYECKH OPUEHTUPOBAHHON pedIeKCUBHO — OLIEHOYHOH U
MPAKTUYECKON JESITEIbHOCTH B dKU3HEHHBIX CUTYaIUsX;

6) popMupoBaHne KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO CBEPCTHUKAMH,
NETbMH CTapIIEro ¥ MIJIAJIIEro BO3pacTa, B3pOCIBIMU B IIpoliecce 00pa3oBaTesIbHOM, OOIIECTBEHHO MOJIE3HOM,
yueOHO — UCCIIe0BaTENbCKOM, TBOPUECKOHN U IPYTUX BUOB JI€ATEIBHOCTH;

Memanpeomemnvimu pe3yiomamamu OCBOCHUS BbIITYCKHUKAMU OCHOBHOM HIKOJIbI IPOTPAMMBI 110 XUMUU
SIBJISIFOTCSL:

1) ymeHue camMOCTOSITEIbHO OMPENEIsATh 1M CBOETO OOY4YeHHSs, CTaBUTh W (OPMYIUPOBATH IJs ceOst
HOBBIE 337auyd B yu€0Oe U I03HABATEIbHOM JESTEIbHOCTH, pa3BUBaTb MOTUBbI M HMHTEpPECHl CBOEH
IM03HABATEIBLHON JICITCIILHOCTH;

2) yMeHHE CaMOCTOSITEJIbHO IUIAHUPOBATh IYyTU JOCTHKEHHUS LeJei, B TOM YHCJIE allbTepHATUBHBIE,
OCO3HAHHO BRIOMpaTh HanboJiee 3HPeKTUBHBIC CITOCOOBI peleHNs YUeOHBIX U MMO3HABATEIHHBIX 33/1a4;

3) yMeHue COOTHOCUTh CBOU JECMCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMM, OCYIIECTBISATH KOHTPOJb CBOEH
NEeSITEIbHOCTH B MPOLIECCE JOCTHKEHUS Pe3ylbTaTa, ONPEeaTh CIOCOOb! IEHCTBUN B paMKax IPeII0KEHHBIX
YCJIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICUCTBHS B COOTBETCTBUU C H3MEHSIIOIIEHCS CUTYaIlHECH;

4) ymeHue OIIEHMBATh IPABWILHOCTb BBINOJIHEHHUA Y4eOHOUN 3agaun, COOCTBEHHBIE BO3MOXKHOCTH €&
pelIeHus;

5) BllaileHHEe OCHOBaMHU CaMOKOHTPOJISl, CAMOOLICHKH, MPUHSITHS PEUICHUH U OCYILECTBICHHUSI OCO3HAHHOTO
BbIOOpA B y4eOHOM U MM03HABATEIbHON AEATEIbHOCTH;

6) yMeHHe OIpeAeNsaTh MOHATHS, CO3/1aBaTh OOOOIIEHUS, YCTaHABIMBATH AHAJIOTUH, KIACCU(QHUIMPOBATH,
CaMOCTOSITEJIbHO BBIOMpPATh OCHOBAaHUS M KPUTEPUU [UIsl KIAacCHU(pUKALUMU, YCTaHABJIMBATh MPUUYMHHO —
CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYXACHHUE, YMO3AKIIIOUEHUE U JIeJaTh BHIBOIbL;

7) yMeHUE co3/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKH M CHUMBOJIbI, MOJEIN U CXEMBbI JUISl pPELICHUS
y4eOHBIX U MO3HAaBaTENbHBIX 3a/1a4;

8) yMeHHME OpraHu30BBIBaTH Y4€OHOE COTPYAHMYECTBO U COBMECTHYIO JAEATEIbHOCTb C YYUTEIEM H
CBEpCTHUKaMH; pabOTaTh MHAMBUAYAJILHO U B IPYyIIE: HAXOAUTh 00Illee pellieHUe U pa3periarb KOH(PIUKTHI Ha
OCHOBE COIJIACOBaHUS MO3UIMNA U y4€Ta MHTEPECOB; (POPMYIMPOBATh, apryMEHTHPOBAaTh U OTCTauBaTh CBOE
MHEHUE;

9) yMeHHMe OCO3HAaHHO HCII0JIb30BAaTh PEUEBHIE CPEJCTBA B COOTBETCTBUU C 3aJauell KOMMYHUKAIUH IS
BBIPAKEHUSI CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEW; IJIAHUPOBAHUS U DPETYJISALUU CBOEH NeATENbHOCTH;
BJIaJICHUE YCTHOW U MHCbMEHHOW PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYbIo;

10) dopmupoBanne u pa3BUTHE KOMIETEHTHOCTH B O0O0JaCTH WCIOJb30BaHUA WHMOPMAIIMOHHO —
KOMMYHHKAIIMOHHBIX TEXHOJIOTHA;

11) popmupoBanue U pa3BUTHE IKOJOTUYECKOTO MBILIUICHUS, YMEHUE MPUMEHITh €r0 B M03HABATEIbHOM,
KOMMYHHMKATHUBHOM, COILIMAIbHOM MPaKTUKE U TPOPECCHOHATBLHON OpUEHTaIUH.

Ilpeomemmnvimu pesynomamamu OCBOCHUS BBIITYCKHUKAMHM OCHOBHOW IIKOJIBI MPOTpPaMMbl 10 XUMUU
SIBJISIFOTCSL:

1) ¢opmupoBaHue TMEpBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEACTABIEHUN O BEIIEeCTBAX,  HX
MPEBPALEHUAX M MPAKTUUYECKOM IMPUMEHEHUH; OBJAJCHUE TOHATUIHBIM anmapaToM M CUMBOJIMYECKUM
SI3BIKOM XHMUH;

2) oco3HaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMMUYECKOM HayKd KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, XUMUUYECKUX MPEBPALIEHUI HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX
SIBJICHUM )KMBOW U HEKUBOM IIPUPO/IBL; YIIyOIeHHue MpeICTaBICHU 0 MaTepuaibHOM €MHCTBE MUPA;

3) oBilazieHWe OCHOBAMU XHMHYECKOW TPaMOTHOCTH: CIOCOOHOCTBIO aHAIU3HPOBATH U OOBEKTHUBHO
OIICHUBATh KU3HEHHBIE CUTYaI[UH, CBSI3aHHbIE C XUMUEH, HaBbIKaMHl 0€30MacHOro oOpallleHusl C BEeleCTBaMH,
UCI0JIb3YEMbIMU B MIOBCEIHEBHOM JKU3HM;, YMEHHEM aHAJIM3UPOBATh U MJIAHUPOBAThH HKOJIOTMYECKU Oe3011acHOe
MOBE/ICHUE B LIEJSIX COXPAHEHHUS 3/I0POBbsSI U OKPYKAIOIIEeH Cpeibl;

4) ¢opMmupoBaHWE YMEHHMM YCTAaHABIMBATh CBSA3UM MEXKIY pPEATbHO HAOIIOJAEMBIMU XUMUYECKUMH
SIBJICHUSMHU M TPOLIECCAMM, MPOUCXOAAIIMMU B MHUKPOMHUpPE, OOBSACHATH MPUYUHBI MHOT00Opa3usi BELIECTB,
3aBUCHUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHMSI, a TAKKE 3aBUCUMOCTb IPUMEHEHHUSI BELLIECTB OT UX CBOMCTB;

5) mpuoOpeTeHre OmbITa MCMHOIb30BAHUS PA3IUYHBIX METOJOB M3YUEHHUS BELIECTB: HAOMIOJEHUS 3a UX
[PEBPALIEHUSIMU TPH  MPOBEJCHUH HECIOXKHBIX XHMHUYECKUX OKCIEPUMEHTOB C  HCIOJIb30BAHUEM
71a00paTOpPHOTO 00OPYIOBAHUS U TPUOOPOB;



6) ¢dopmupoBaHHE TMPEACTABICHUNW O 3HAYCHUUM XUMHUUYECKOM HAyKH B PEIICHUHW COBPEMEHHBIX
AKOJIOTHYECKHX MPOOJIeM, B TOM YHCJIE B TIPSO TBPAIIICHUN TEXHOTCHHBIX U YKOJIOTHYECKUX KaTacTpod.

B pesynpTaTe u3yueHus Kypca XuMuu § Kj1acca B OCHOBHOM IIKOJI€ BBINYCKHUK HAYYUTHCH:

® XapaKTepu30BaTh OCHOBHBIE METO/IbI I03HAHUS: HAOIIOACHNE, U3MEPEHUE, IKCIIEPUMEHT;

® OMUCHIBATh CBOMCTBA TBEPABIX, JKHUIKHUX, Ia3000pa3HbIX BELIECTB, BHIJCIISAS UX CYILIECTBEHHbIE PU3HAKH;

® pPAacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHITUN «aTOM», «MOJIEKYJa», «XXUMUYECKHI 3JIEMEHT)
«IIPOCTOE BEIIECTBO», «CII0KHOE BEIIECTBO», «BAJIEHTHOCTbY, «XUMHUECKAsl PEaKIUs», UCIOJIb3Ys
3HAKOBYIO CUCTEMY XHUMUMU;

® pacKpbIBaTh CMBICJ 3aKOHOB COXPaHEHMSI MACChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOM

TEOpUU;

pa3nuyaTh XMMHUYECKUE U (PU3UYECKUE SBICHUS;

Ha3bIBaTh XUMUYECKUE AIIEMEHTHI;

ONPEJENATh COCTAaB BELIECTB IO UX hopmyiam;

onpeoenams 6aNeHMHOCHb AMOMA 21eMEHMA 8 COeOUHEHUSAX,

ONPEEINATh TUIl XUMUYECKUX PEAKIIHII;

Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINA;

BBISIBJISITh IIPU3HAKH, CBUJIETEJIbCTBYIOIINE O IPOTEKAaHNN XUMUYECKON peakluu IpU BbITOJIHEHUH

XUMHUYECKOTO OTIbITA;

COCTaBJIATH (POPMYJIbl OMHAPHBIX COEINHEHUI;

COCTaBJISATh YPABHEHUS] XUMUYECKUX PEaKIUi;

coOio1aTh npaBuiia 6€30MacHO pabOThI MIPU IPOBEICHUN OTIBITOB;

MOJIb30BATHCS JTA0OPATOPHBIM 00OPYIOBAHUEM M TOCY/IOM;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB;

BBIYHCIISATH MAaCCOBYIO JOJII0 XUMHUUYECKOTO 3JIeMEHTa 10 (OopMyJie COETUHEHMUS;

BBIYHCIISATH KOJIMYECTBO, 00BEM MIJIM MAcCy BELIECTBA 110 KOJIMYECTBY, 00BEMY, MACCE PEareHTOB WU

MIPOJYKTOB peaKkluu.

B pesynpTraTe u3yueHus Kypca XuMuu 9 kinacca B OCHOBHOM 1IKOJIE BBINYCKHMK HAYYUTHCH:

XapaKkTepu30BaTh GU3NUYECKUE U XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB: KUCIOPOAA U BOAOPOA;

M0JIy4aTh, COOMPATH KUCIOPOJ U BOJIOPOL;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELECTBA: KUCIOPO/I, BOJIOPO;

PacKpbIBaTh CMBICII 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICII HOHITUN «TEMJIOBON APPEKT peaKkum», «MOJSPHBII 00beM»;

XapaKTepu30BaTh GU3NUYECKUE U XUMUYECKHE CBOMCTBA BObI;

PacKpbIBaTh CMBICII IOHSTUS «PAaCTBODPY;

BBIYMCIISATH MAaCCOBYIO JOJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEAEICHHON MACCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBAaTh COEIMHEHUS U3yUEHHBIX KJIACCOB HEOPraHUYECKUX BEIECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB:

OKCHJIOB, KHMCIIOT, OCHOBAHHH, COJIEH;

® OMNpeAensTh IPUHAUIEKHOCTD BEIECTB K OIPEIECICHHOMY KJIaCCy COEANHEHUN;

® COCTaBJATh GOPMYJIbl HEOPTaHUUYECKUX COCTUHEHUI U3yUEHHBIX KJIaCCOB;

MIPOBOJUTH OMBITHI, MOATBEPKAAIOLINE XUMUYECKUE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPraHUYECKUX

BEILECTB;

pacrno3HaBaTh ONBITHBIM ITyTEM PAaCTBOPHI KUCIOT U LIEI0YEH [0 U3MEHEHUIO OKPACKU MHANKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXKY KJIacCaMU HEOPraHUYECKUX COECTUHEHU;

packpsiBaTh cMmbich [lepuoanueckoro 3akona .M. Menneneesa;

00BACHATH GU3UYECKUN CMBICT aTOMHOTO (IIOPSAIKOBOT0) HOMEpPAa XUMUYECKOTO 3JIEMEHTa, HOMEPOB

IpyIIBl ¥ iepuoja B nepuoanyeckon cucreme .M. Menneneesa;

e 0OBACHATH 3aKOHOMEPHOCTU U3MEHEHHUS CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeieaxX MalbIX U
TJIABHBIX MTOATPYIIIT;

® XapaKTepHU30BaThb XUMUYECKHE 3JIEMEHTHI (OT BOJIOPOAA IO KaJIbLIKs) HA OCHOBE UX MOJIOKEHHUS B
nepuoanueckoit cucreme [I.1. MenneneeBa u 0coOeHHOCTEN CTPOEHUS X ATOMOB;

® COCTaBJISITh CXEMbI CTPOCHHS aTOMOB IepBbIX 20 351eMeHTOB nepuoauyeckoit cucremsl .M. Menpeneea;

® pPAacCKphIBaTh CMbBICI MOHATHI: «XUMUYECKas CBSI3bY, «AIEKTPOOTPULIATETHHOCTDY;



XapaKTepHU30BaTh 3aBUCUMOCTD (DU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUTMUECKOU PEIIETKH,
ONPENENATh BUJ XUMUYECKOUN CBA3U B HEOPraHUYECKUX COCAMHEHHUSIX;
n300pakaTh CXEMbI CTPOCHHS MOJIEKYJ BEIIECTB, 00Pa30BaAHHBIX Pa3HBIMHU BUIAMU XUMUYECKUX CBSI3CH;
PacKpbIBaTh CMBICH MOHATUI «UOH», KKATUOHY, «AHUOH», «AJEKTPOJUTHI», KHEIIEKTPOJIUTHD,
<OQIEKTPOJIMTUYECKAS JUCCOLHUAIMS», KOKUCITUTEIbY, CTENEHb OKUCIECHUS «BOCCTAHOBUTEIIbY, «OKUCICHUE,
«BOCCTAHOBJICHHUCY,
® OIpENENATh CTENECHb OKUCIECHUS aTOMAa JIEMEHTA B COCIMHEHUH;
® PacCKpbIBaTh CMBICI TEOPUHU IJIEKTPOIUTUUECKON JUCCOIUAINY;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUYECKON JUCCOLMALUNA KUCTIOT, IIEJI0YEH, COJIEH;

O0OBSCHATH CYITHOCTD IIPOIIECCA IIEKTPOJUTUUECKON TUCCOIUAIIMN U PEAKIIMA HOHHOTO OOMEHa,

COCTAaBJISITh TIOJIHBIE ¥ COKPAIICHHBIC HOHHBIC YPABHEHUS PEAKIINK 0OMEHa;

OTIPENIETISATh BO3MOYKHOCTh MTPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;

MPOBOJIUTH PEAKIIUH, ITOITBEPKAAIONINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB;

ONPEAENATh OKUCIUTEIL U BOCCTAHOBUTEID;

COCTaBJISITh YPABHEHUSI OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIU;

Ha3bIBaTh ()AaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOW PEaKIInu;

KJIacCU(PHUITMPOBATH XUMHYECKHE PEAKITUH TI0 PA3IMYHBIM IPU3HAKAM;

XapakTepHu30BaTh B3aUMOCBSI3b MEXK]ly COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAILJIOB;

MIPOBOJIUTH OIBITHI IO TIOJYYEHUIO, COOMPAHUIO U U3YUECHUIO XUMUUYECKUX CBOMCTB Ta3000pa3HbIX

BEILIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

pacro3HaBaTh OMBITHBIM ITyTEM Tra3000pa3HbIC BEIIECTBA: YIJICKUCIIBIM ra3 1 aMMHUAK;

XapakTepHu30BaTh B3aMMOCBSI3b MEXK/ly COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJIIOB;

OLICHUBATh BJIMSHUE XUMHYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpeibl HA OpPraHu3M YEJI0BEKa;

IPaMOTHO O0OpamaThCs ¢ BEUECTBAMH B TIOBCETHEBHOM JKU3HU
BrinycKHUK OBJI1a/ieeT CUCTEMON XUMUYECKUX MMOHITUIA U 3HAHUN U CMOKET IPUMEHSTh UX B CBOEH KU3HMU.

2.Conep:xanue yyeOHoro npeamera Xumus. ( 1364.)

Conepxanue kypca «Xumus. 8 kiacce»
(2 u 6 HeOdento; 6ceco 68u)
BBenenue (4 u)

XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAILLICHUSIX.

[TonsiTHE O XUMUYECKOM 3JIEMEHTE U (OopMax €ro CyIiecTBOBaHMS: CBOOOTHBIX aTOMax, MPOCTBIX U CIOKHBIX
BEILIECTBAX.

[IpeBpaienus BemecTB. OTaUYME XUMHUYECKUX PEAKIUN OT (pU3MUEeCKHX sIBICHUN. Pojb XUMUU B KU3HU
yenoBeka. XemMopuins u xeMohoous.

KpaTtkue cBeneHuss M3 UCTOpUM BO3HUKHOBEHUS W pa3Butus xumuu. [lepuon anxumuu. I[lonstue o
¢unocopckom kamHe. Xumuss B XVI B. PazButrue xumum Ha Pycu. Ponb oTeuecTBEHHBIX YYEHBIX B
CTaHOBJIEHUU XUMHUYeckoil Haykun — paboTel M. B. JlomonocoBa, A. M. bytieposa, . 1. Menzaeneesa.
XuMHYecKasi CHUMBOJIMKA. 3HAKW XHMUYECKUX DJIEMEHTOB U IPOMCXOXKJIEHUE WX Ha3BaHUM. XHUMHUECKUe
dbopmynsl. Uanekcsl u kodduimentsl. OTHOCUTENBLHBIE aTOMHAsI M MOJIEKYJIsIpHasi Macchl. Pacder mMaccoBoi
JI0JIM XUMHUYECKOTO 3JIeMeHTa 110 (opMyJie BElIecTBa.

[Tepuoanueckas cuctema xumudeckux siaeMmeHToB [|. M. MenneneeBa, ee CTpyKTypa: Majble ¥ OOJBIIHE
MEpHOJIbl, TPYNNBl U MOArpYIIbl (TJaBHas U noboyHas). [lepuonnyeckas cuctemMa Kak CIpaBOYHOE MocoOue
JUIS TIOJTY4€HUs CBEICHUI O XMMHUYECKUX JIEMEHTAaX.

PacyerHble 3a1a4u.

1. HaxoeHre OTHOCUTENbHON MOJIEKYJIIPHOM MacChl BEILIECTBA IO €0 XUMHUYECKOH opmyIie.
2. BerunciieHne MaccoBOM JI0JIM XUMUYECKOTO JIEMEHTA B BEILIECTBE T10 €ro hopmyrie.
JlabopaTopublii onbIT Ne 1.CpaBHeHHE CBONCTB TBEPABIX KPUCTAUIMYECKUX BEILIECTB U PACTBOPOB.
JlabopaTopHblii onbIT Ne 2. CpaBHEHHE CKOPOCTH MCHapeHUs BOJIbl, OJEKOJOHA U ATUIIOBOTO CIIUPTA C
¢uIbTpOBANBHON Oymaru.

TEMA 1 AToMBbI XUMHYECKHX 3J1eMEHTOB (9 u)

ATOoMBI Kak (opma CyIIEeCTBOBaHHS XMMHUYECKUX 3J1eMeHTOB. OCHOBHbBIE CBEJIEHHS O CTPOEHUM aTOMOB.
Jloka3zaTenbcTBa CI0OXKHOCTU cTpoeHHUs: aToMoB. OnbiThl Pesepdopaa. [lnanerapuas Moienb CTpOSHUS aTOMA.
CocTtaB aTOMHBIX flep: HOPOTOHBI M HEUTpoHbl. OTHOCUTENbHAs aTOMHas Macca. B3auMocBsI3b MOHATHI
«IIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASI ATOMHASI MACCA».

W3meneHnue ymciia IpOTOHOB B siJjpe aTOMa — 00pa30BaHUE HOBBIX XUMUYECKUX AJIEMEHTOB.
N3menenue ynciia HEUTPOHOB B sJipe aroma — oOpa3zoBaHue U30TONOB. COBpEMEHHOE ONpeiesieHUe OHATHS



«XUMHUYECKHH 371eMeHT». M30TOmbI Kak pa3HOBUIHOCTH aTOMOB OJIHOT'O XUMUYECKOTO 3JIEMEHTA.
OnexktpoHbl. CTPOCHUE IIEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 37IeMeHTOB No 1—20 meproaudeckoi
cuctemsl JI. 1. MenneneeBa. lIoHsATHE O 3aBEPIIEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€
(2HEpPreTHYecKoM ypoBHE).
[lepuoauueckas cucreMa xumuueckux anemenToB J1. V. MenzaeneeBa u cTpoeHre aTOMOB: (PU3HUUECKUN CMBICIT
MOPSIIKOBOTO HOMEpa 3JI€MEHTA, HOMepa IpYIIIbl, HOMepa epuoa.
N3meneHnue ymciia 3JIeKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO 3JIEeMEHTa —
o0pa3oBaHUE MOJIOKHUTEIbHBIX U OTPULIATEIbHBIX HOHOB. Ml0OHBI, 00pa3oBaHHbIE aTOMaMU METAJIJIOB U
HeMeTaiyioB. [IpuurHbI U3MEHEHUS! METAJUTMUECKUX U HEMETAINIMYECKUX CBOMCTB B IIEPUOAX U rpymnmnax.
O6pazoBanue OuHapHbIX coeauHeHui. [lonsTre 06 noHHOM cBsi3u. CxeMbl 00pa30BaHMs HOHHOMW CBS3H.
B3aumonelicTBue aTOMOB XUMUYECKUX IEMEHTOB-HEMETAIIIIOB MEX Iy cO00i1 — 00pa3oBaHuE IBYXaTOMHBIX
MOJIEKYJI IPOCTHIX BellecTB. KoBasieHTHas HEMOsipHAs XUMHUUYECKask CBA3b. DJIEKTPOHHbBIE U CTPYKTYPHbIE
(bopMyIIBL.
B3aumonelicTBue aTOMOB XUMHUYECKUX IEMEHTOB-HEMETAIUIOB MEX Ay c000i — oOpa3zoBaHue OMHAPHBIX
COCTMHEHUHN HEMETAJUIOB. DIIEKTPOOTPUILIATEILHOCTE. [IOHITHE O KOBAJIGHTHOM TOJISIPHOM CBSI3H.
B3aumonelicTBue aTOMOB XUMHUYECKUX IEMEHTOB-METAIIJIOB MEXKIY C000i1 — 00pa3oBaHue METAUTMUECKUX
KpucTtayyioB. [IoHsATHE 0 METAIIMYECKOHN CBS3HU.
JemoncTpanun. Mojenu aTOMOB XUMHUYECKUX 1eMEHTOB. [lepuoanueckas cuctemMa XUuMUYECKUX JJIIEMEHTOB
JA.N.Menneneena.
JladopaTopHblii onbIT Ne 3. MozennpoBanue MIPUHIMIIA ACUCTBUS CKAaHUPYIOIEr0 MUKPOCKOIIA.
JlabopaTopHblii onbIT Ne 4. V3roToBiieHne Mojienieil MoJieKyJl OMHAPHBIX COETUHEHUH.

TEMA 2 IlpocTtbie BemecTBa (6 u)

[lonoxxeHne METAIUIOB M HEMETAJUIOB B IEPUOAMYECKOM CHCTEME XUMHUYECKHX »dieMeHtoB [[. U.
MenneneeBa. BaxHeimme npocTble BEIIECTBA — METAJUIBL: JKEJIE€30, AIFOMUHHUM, KalblW, MarHui, HaTPUU,
kanuil. O0uue gpusnyeckre cBONCTBAa METAIIJIOB.

Bakneiiue nmpocTele BeliecTBa — HeMETallIbl, 00pa30BaHHbIE aTOMaMH KHCJIOPOJa, BOJAOPOa, a30Ta, CEPBI,
docdopa, yriaepoma. CriocoOHOCTh aTOMOB XUMHYECKHX AJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX MPOCTHIX
BEIIIECTB — AJUIOTPOIHUsl. AJJIOTPOIHBIE MoauduKanuu Kuciaopoaa, ¢ochopa u omoBa. Meramummueckue u
HEMETAJJINYECKHE CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTEIBHOCTD JIEJIEHUSI IPOCTHIX BEIIECTB HAa METAJLIbl U
HEMETaJIbI.
[Toctosinnas ABoraapo. KonuyectBo BemectBa. Moib. MosmsipHass macca. MouisspHblii 00BbeM ra3000pa3HbIX
BemecTB. KpaTHble eIUMHUIBI KOJMYECTBAa BEUIECTBA — MWUIMMOJIbL U KUJIOMOJb, MWJUIUMOJISIpHAs |
KUJIOMOJISIPHAsI MAacChl BEILIECTBA, MUJITUMOJISIPHBIN M KMJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEILIECTB.
Pacuersl ¢ wKCIOJIb30BaHMEM NOHSATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIM 00beM
razoB», «4UCI0 ABOTaIpO».
Pacyernble 3a1a4n.
1. Beraucnenue MOISIPHOM MacChl BEIIECTB M0 XUMHUUECKUM (HOpMYyiaMm.
2. PacyeTsl ¢ HMCMOJIB30BAHUEM TOHSITHI «KOJMYECTBO BEIIECTBA», «MOJIAPHAS Macca», «MOJSPHBIM 00BbeM
razoB», «4UCI0 ABOTaIpoO».
demoncrpauuu. O6pasiel metaiuioB. [lomyuenue o3ona. OOGpasiibl 6€70TO U CEPOro 0JI0Ba, OEI0T0 U
KpacHoro gocdopa. HekoTopsie MeTaibl 1 HEMETAIUIBI KOJIMYECTBOM BelecTBa 1 MoJib. MoJiesib MOJIIpHOTO
00beMa raz000pa3HbIX BEIIECTB.
JladopaTopublii onbIT Ne 5.03HaKOMIIEHHE C KOJUICKIIUEH METaJIIOB.
JladopaTopHblii onbIT Ne 6. O3HAKOMIIEHHE C KOJUIEKIINEH HEMETAIIOB.

TEMA 3 CoenHeHUs] XUMHYECKHX 3JIEMEHTOB (16 u)

Crenenp okucienus. OnpeaesieHne CTeNeHn OKUCICHUSI SJIEMEHTOB M0 XMMHUYECKON (opMysie COeTUHEHUS.
CocraBnienne ¢Gopmyn OMHAPHBIX COCIMHEHHH, OOHIMI crnoco® MX Ha3bIBaHUsA. BUHApHBIE COEAMHEHUS:
OKCHUBI, XJopubl, cyabhuasl u ap. CocraBienue ux ¢opmyin. IlpencraBurenu OKCUIOB: BOJAA, YTIEKUCTBIN
ra3 u HeraiieHas u3Bectb. [IpeacraBurenu JeTydnx BOAOPOIHBIX COSAUHEHUM: XJIOPOBOAOPO] U aMMHUAK.
OcHoBaHMs, MX COCTaB W Ha3BaHUA. PacTBOPUMOCTH OCHOBaHHM B Boje. Ta0nuia pacTBOPUMOCTH
TUAPOKCUAOB U cojieil B Boje. IlpencraBurenu menoueit: THAPOKCHIBI HATPUS, Kanusd U Kanblus. [lonstue o
KauyeCTBEHHBIX peakuusax. MHaukaropsl. MI3MeHeHne okpackyu HHIMKATOPOB B IIEJIOYHOU cperie.

Kucnotel, ux cocraB u HaszBanus. Knaccudukanus kucimot. [IpeacraBuTenut KUCIOT: cepHas, COJISTHAs U
a3oTHas. VI3MeHeHre OKpacKu MHAUKATOPOB B KMCIOTHOM cpejie.

Conu Kak HpOU3BOJHBIE KUCIOT M OocHoBaHuil. Mx cocraB u Ha3BaHus. PacTBopumocTh coiieii B Boje.
[IpencraBuTenu coleii: XJIOpUI HATPUA, KapOoHAT U PocdaT KaabIusl.

Amop@dHbIe U KpUCTaNINYECKUE BEIIECTBA.

MexmonekyaspHble B3aUMOJACHCTBUSA. TUIBI KPUCTAIIMYECKUX PEUIETOK: HOHHAs, aTOMHAas, MOJIEKYJIsIpHas U



MeTajinyeckasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUTMUECKUX PELIETOK.
BemectBa MOJIEKYJIAPHOTO M HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa Ui BEILIECTB
MOJIEKYJISIPHOTO CTPOECHHSL.
Yucrele BemecTBa U cMecH. [Ipumepsl KUAKUX, TBEPAbIX U ra3000pa3HbIX cMeced. CBONMCTBA YUCTHIX BEILIECTB
n cMmeced. Mx cocraB. MaccoBasts M oObeMHas JOJM KOMIIOHEHTa CMECH. PacyeTsl, CBA3aHHBIE C
MCII0JIb30BAHUEM MOHSITHSI «JI0JISD».
PacyerHble 3a1a4u.

1. Pacuer MaccoBoil 1 00bEMHOMN J0JIeli KOMIIOHEHTOB CMECH BEIIECTB.

2. BpluucieHne MaccoBOil J0JM BEIIECTBA B paCTBOPE M0 M3BECTHOI Macce pacTBOPEHHOTO BELIECTBA U Macce
pacTBOpPUTEISL.
3. BpluucieHue maccbl pacTBOPSEMOro BEUIECTBA M PACTBOPUTEINS, HEOOXOIUMBIX JUIsl HPUTOTOBICHUS
OIIPENIETIEHHON MacChl pacTBOpa C U3BECTHOM MacCOBOM J0JIEH PACTBOPEHHOIO BELIECTBA.
Jemoncrpanun. OOpa3ipl OKCUAOB, KHUCIOT, OCHOBAaHUN M cojied. Mojaenu KpHUCTaUIMYECKUX PEIHIETOK
XJIOpUAa HaTpus, anmasa, okcuna yriepoaa (IV). BapeiB cMecu Bogopoaa ¢ Bo3ayxoM. CriocoObl pa3aeneHus
cMmecer. JIuCcTHIsIus BOIbI.
JlabopaTopHble ONBITHI:
Ne7. O3nakomileHHE ¢ KOMIEKIIMEN OKCHUIOB.
Ne8. O3HakoMIiIeHHE CO CBOWCTBAMU aMMHaKa.
Ne9. KauecTBeHHas peakuys Ha yIrIeKHUCIIbIN Tas.
Ne10. Ompenenenue pH pacTBOpPOB KHCIIOTHI, IEJIOYN U BOJIBI.
Nell. Onpenenenuie pH 1MMOHHOTO U S0JI0YHOTO COKOB Ha Cpe3e IJI0I0B.
Nel2. O3HakoMiIeHHE ¢ KOJUIEKIIMEH COJIEH.
Nel3. O3HakomileHHE C KOJUIEKIMEH BEIIEeCTB C pa3HbIM THUIIOM KPUCTAIMYECKOM perieTku. M3rotosnenue
MoJelel KpUCTAJUIMYECKUX PEIIETOK.
Nel4. OznakomieHHe ¢ 00pa3OM TOPHOU TTOPOIBI.

TEMA 4 W3MeHeHus1, npoucxoasiume ¢ BemecTBamu(72y)

[lonsATHE ABIIEHNI KaK U3MEHEHUMN, TPOUCXOSIINX C BEUIECTBAMHU. SIBIEHUS, CBA3aHHBIE C U3MEHEHNUEM
KPUCTAJIJIMYECKOTO CTPOEHUS BEIIECTBA IPU MIOCTOSIHHOM €r0 cocTaBe, — (pu3ndeckue siBineHus. Ousnueckue
SIBJICHUS B XUMHH: TUCTWILISLUS, KpUCTANIM3allMsl, BbIIApUBAaHNE U BO3TOHKA BELIECTB, LICHTPUPYTUPOBAHUE.
SIBnenust, cBsI3aHHbIE C UI3MEHEHUEM COCTaBa BEILleCTBA, — XUMUUeckue peakuuu. [IpusHaku u ycnoBus
MIPOTEKAHUS XUMHUECKUX peakuuid. [ToHsTre 00 3K30- M SHAOTEPMHUUECKUX peakluaX. Peakiuu ropeHus Kaxk
YaCTHBIN ClIydail SK30TEPMHUYECKUX PEAKIMM, IPOTEKAOIINX C BBIJICICHUEM CBETA.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYECKHE YPaBHEHUsI. 3HAUEHNE UHAEKCOB U KOA(P(UIIMEHTOB.
CocraBiieHH€e ypaBHEHUN XUMUYECKUX PEAKIUH.

Pacuersl o xumMuueckuM ypaBHeHUsM. PerieHue 3a1a4 Ha HaX0XKAEHUE KOJIMYECTBa BELIECTBA, MACChl MU
o0bemMa IpOoAyKTa peaklMy 10 KOJIMYECTBY BEIleCTBa, Macce WK 00beMY HCXOHOTO BellecTBa. PacueTsl ¢
HCII0JIb30BAHUEM TOHSITHS «J10J1s1», KOT/1a UICXO/IHOE BEIIECTBO JaHO B BUJE pacTBOpA C 3a/laHHOM MaccoBOM
JI0JIel paCTBOPEHHOTO BEIIECTBA UIIM COAEPIKUT ONPEEIIEHHYIO 010 IIpUMecei.

Peaknun paznoxenus. [lonarue o ckopoctn xumuyeckux peakuuid. Karanmnsatopsl. @epMeHTSI.

Peakuuu coenvnenus. Katanutuyeckue u HekatanuTuueckue peakuuu. OdpaTuMble 1 HEOOpaTUMBbIE PEAKLIUU.
Peakuuu 3amenieHus. DNEKTPOXUMUYECKUH Psii HAPSYKEHUH METAJIOB, €ro UCIOJIb30BaHUE [T
MIPOrHO3UPOBAHUS BO3MOKHOCTH NMPOTEKAHUS PEaKIil MEXy METallJlaMU M pacTBOpaMu KUCIOT. Peakiuu
BBITECHEHMSI OJJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH APYrUMU METAIIJIaMH.

Peaknun oomena. Peakuun HeWTpanuzanun. Y CJIOBUS MPOTEKaHUS peaknii oOMeHa B pacTBOPAX J0 KOHIIA.
Tunel XUMHUYECKUX peaklui (10 MPU3HAKY «YHCIO0 U COCTaB MCXOJHBIX BELECTB U MPOJIYKTOB pPEaKLUN») Ha
IpUMepe CBOMCTB BOJbI. Peakiius pa3inoxkeHuss — 3JIeKTposIu3 BoJIbl. Peakunu coennuenus —
B3aUMO/ICHCTBUE BOJIbI C OKCUAAMU METAIOB M HeMeTailoB. [loHsaTue «ruapokcuapy. Peakunun 3amenieHus
— B3aMMOJIEHCTBHE BOJIbI C LIEIOYHBIMU U LIEJI0YHO3EMENbHBIMU MeTaiaMu. Peakiiuu oOMeHa (Ha mpumepe
rUApoJin3a cyabhuaa allOMUHNAS U KapOua KaubLys).

Pacyernble 3a1a4u.

1. BblunciieHne Mo XMMHUYECKMM YPaBHEHMSIM MacChl WJIM KOJMYECTBA BELIECTBA IO M3BECTHOM Macce WU
KOJIMYECTBY BEILIECTBA OJIHOTO U3 BCTYNAIOUINX B PEAKIUIO BELIECTB WJIK IPOAYKTOB PEAKIUU.

2. Beruncnenue Maccel (KOJIMYECTBA BELIECTBA, 00beMa) MPOAYKTa peaKIiK, €Clii U3BECTHA Macca UCXOIHOTO
BEIIECTBA, COJEPKAILETO ONPEEICHHYIO JI0JII0 pUuMecei.

3. Beruncienne Macchl (KOJMYECTBA BEMIECTBA, 00bEeMa) POIyKTa PEaKIMK, €CIIM U3BECTHA Macca pacTBOpa U
MaccoBasi J0JIsl pACTBOPEHHOTO BEIIECTBA.

Jemoncrpanumn. [Ipumeps! Gpusnyeckux sBJIeHUN: a) IUIaBlieHUe napaduna; 0) BO3roHKa HoJia Wik OeH30HHON
KHUCJIOTBI; B) PAcTBOpPEHHE IepMaHraHarta Kajaus; r) Iud@y3us AYIIHUCTHIX BEIIECTB C TOpALIEH JaMIIOYKd



HakanuBaHus. [Ipumepbl xuMHUecKuX SIBJICHUI: a) ropeHue maruus, gocdopa; 0) B3auMoaelcTBUE CONSIHON
KHCJIOTBI C MpPaMOpOM WJIM MeEJIOM; B) mosydeHue ruapokcuaa meau (II); r) pacTBopeHHe mOIyd4eHHOTO
THAPOKCHIA B KHCJIOTax; 1) B3ammojeicTBue okcuaa menu (II) ¢ cepHOW KHCIOTOW NMpW HArpeBaHUU; €)
pa3ioKeHue MepMaHraHaTa Kajus; ’K) B3aUMOJICHCTBUE pa30aBJIEHHBIX KUCIOT C MeTajllaMH; 3) pa3ioKeHHe
MEepPOKCH/Ia BOJOPOA; 1) IIEKTPOJIN3 BOJIBL.

JlaGopaTopHble ONBITHI.

Ne 15. IIpokanuBaHue Meau B IUIAMEHU CIUPTOBKHU WJIU TOPEJIKU.

Ne 16. 3amemenne menu B pactBope xiopuaa meau (II) sxemezom.

IIpakTukym Ne 1 IIpocreiimue onepauuu ¢ BemecTsoM (0 u)pacnpedenena no memam
1. [IpaBuna TexHukH 0e30MaCHOCTU MpU paboTe B XMMUYEeCKOM KaOuHete. [Ipuemsl oOparienus ¢
J1a00paTOPHBIM 00OPYIOBAHUEM M HAarpeBaTeIbHBIMU TPUOOpaMHU.

4. Ilpu3Haku XUMHUYECKUX PEAKITUH.
5. IIpuroroBiieHrE pacTBOpa caxapa U ONpEAeIeHUEe MaCCOBOM JIOJIM €r0 B pacTBOPE.
TEMA 5 PacrBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJINTOB (214)

PacTBopeHue kak pusuko-xumudeckuii npouecc. Ilonstue o ruapaTax u KpucTajuioruaparax.
PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJIE€Ib 3aBUCUMOCTH PACTBOPUMOCTHU TBEP/IbIX BEUIECTB OT
TeMmIiieparypbl. HacblllieHHbIE, HEHACBIILEHHBIE U IIEPECHIIIEHHbIE PACTBOPLI. 3HAUY€HUE PACTBOPOB AJIs
IIPUPOJIBI M CETBCKOTO XO35MCTBA.

[TonsiTHE 00 IEKTPOIUTUYECKON NUCCOLMALNU. DIEKTPOIUTHI U HEANEKTPOIUThI. MeXaHu3M AUCCOLHalUU
AJIEKTPOJIUTOB C PA3IMYHBIM THUIIOM XUMHUUYECKOH cBsi3u. CTeneHb 3IeKTPOIUTHUECKON Auccorany. CUibHbIe
U CJ1a0bl€ ANEKTPOJIUTHI.
OcHOBHBIE TIOJIOKEHUSI TEOPUH IIEKTPOJUTHUECKON qucconanui. FloHHbIe ypaBHEHUS peakiuid. Y CJI0BUs
MPOTEKAHUSI peakuy 0OOMEeHa MEX1y JIEKTPOJIUTaMU J0 KOHIIA B CBETE€ MOHHBIX MPEICTABICHUI.
Knaccudukanus HOHOB 1 X CBOMCTBA.
Kucnotsl, nx knaccuduxarus. Juccornmanus KUCIOT U KX CBOWCTBA B CBETE TEOPUHU AIEKTPOJIUTHUECKON
aucconanuy. MoJieKyisipHbIe ¥ HOHHBIE YPABHEHHUSI pEaKIUi KUCIIOT. B3anmoielicTBre KUCIOT ¢ METauIaMH.
DNEeKTPOXUMHUYECKUH Psijl HAPSDKEHU MeTaIIOB. B3anmonelicTBiue KUCIOT ¢ OKCHIaMH METAJIJIOB.
B3anMoelictBre KUCIIOT ¢ OCHOBAHUSAMU — PEaKLMs HEUTpalm3anuu. B3auMoielicTBre KUciaoT ¢ COJISIMMU.
Hcnonb3oBanue TabIUIBl pACTBOPUMOCTHU JJIs1 XapaKTEPUCTUKH XUMUYECKHX CBOMCTB KUCIIOT.
OcHoBanus, ux knaccupukanus. luccounanys OCHOBaHUM U UX CBOWCTBA B CBETE TEOPUU JIEKTPOIUTUUECKON
aucconranuy. B3anmoaeicTBue OCHOBaHMM C KUCIOTaMH, KUCIIOTHBIMUA OKCUJAMHU U COJIAMU. Vcrionb30BaHue
Ta0JIMLBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUUYECKUX CBOMCTB OCHOBaHUMU. Paznoxenue
HEPACTBOPUMBIX OCHOBAHHM ITPU HarpeBaHUH.
Comnu, nx KiaccuuKanus U IUCCOIMALIMS PA3INYHBIX TUTIOB coJiei. CBOMCTBA COJieH B CBETE TEOPHH
AJIEKTPOJIMTUYECKOH Tuccounannu. BzaumopelicTBue coseld ¢ MeTajulaMH, YCIOBUS MPOTEKAHUS 3TUX peakUui.
BsaumoneiictBue coseil ¢ KuCI0TaMU, OCHOBaHUSIMU U cosisiMU. Vcrosib30BaHre TabauIbl paCTBOPUMOCTH ISt
XapaKTePUCTUKU XUMUYECKUX CBOMCTB COJIEH.
O06o001enue cBeieHnit 00 OKCUAaX, X KIacCH(UKAIIUU U XUMHUYECKUX CBOMCTBAX.
['enernueckue pssipl METAUIOB M HEMETAJUIOB. ['eHeTHUecKas CBSI3b MEX/1y KJIacCaMU HEOPraHUYECKUX
BEILIECTB.
OKHCAUTENBbHO-BOCCTAHOBUTEbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAaHOBJICHHUE.
Peakunu noHHOro 0OMeHa 1 OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiiuu. CocTaBlieHue ypaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUII METOJOM 3JIEKTPOHHOIO OaiaHca.
CBoiicTBa MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJIJIOB, KUCIIOT U COJIEH B CBETE MPEACTaBICHUI 00
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX MTPOLIECCAX.
JemoncTpanum. VcnbiTanue BeUIECTB U UX paCTBOPOB Ha 3JIEKTPOIIPOBOJHOCTD. J[BU)KEHUE OKpAIIEHHbBIX
HMOHOB B 3JIEKTPUYECKOM M0JI€. 3aBUCUMOCTD AJIEKTPOIPOBOHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTPALUU.
BsaumoneiicTBue 1iuHKa ¢ cepoid, coisiHoM kucnotol, xinopuaom meau (II). 'openune marnus. Bzaumonelictsue
XJIOPHOW M CEPOBOJIOPOJAHON BOIBI.
JlaGopaTopHble ONBITHI:

Ne 17. BzanmoaelicTBie pacTBOPOB XJIOPHIa HATPHUS U HUTpaTa cepedpa.

Ne 18. Ilosrydenne HepacTBOPUMOTO THIPOKCHIA U B3AUMOJICHCTBHE €r0 ¢ KUCIOTaMHU.

Ne 19. B3aumonencTBue KUCIOT C OCHOBAHUSMU

Ne 20. B3zaumoielicTBHE KUCIIOT ¢ OKCHIaMH METAJJIOB

Ne 21. B3aumonencTBue KUCIOT ¢ METAJUIAMHU.

Ne 22. B3aumonelcTBUE KUCIIOT C COSIMU.

Ne 23. B3anmoelcTBHUE IET0YEN ¢ KUCIOTaMU.

Ne 24. B3aumoeiicTBue 1ieno4eil ¢ okcugaMu HeMeTaioB



Ne 25. BzaumoaeiicTBue menoyen ¢ CoasiMu
Ne 26. [TosryueHne u CBOMCTBA HEPACTBOPHUMBIX OCHOBAHHMI.
Ne 27.B3auMo1elicTBME€ OCHOBHBIX OKCUIOB C KHUCIOTAMH.
Ne 28. B3auMoaeiicTBEe OCHOBHBIX OKCHJIOB C BOJIOM.
Ne 29. BzanmoaeiicTBUE KUCIOTHBIX OKCHJIOB C IIETOYaMHU.
Ne 30. B3auMoeiicTBHE KUCIOTHBIX OKCUIIOB C BOJIOH.
Ne 31. BzaumopeiicTBue coyieil ¢ KUCIOTaMHU.
Ne 32. BzaumogeiicTBue coieit ¢ mienodamu.
Ne 33. B3aumonencTBue CoJiel ¢ COJISIMU.
Ne 34. B3aumoielicTBiEe pacTBOPOB COJICH ¢ METaJUTAMH.
TEMA 7 Ilpaktukym Ne 2 CpoiicTBa pacTBOPOB 3J1€eKTPOJIUTOB
Pemrenne skcrieprMeHTAIBHBIX 3a7a4.
IloBTOpEHUE
Conepxanue kypca «Xumus. 9 kjace»
(2 u 6 HeOdento; 6ceco 68u)
Tema 1. BBenenue. O01masi XapakTepuCcTUKA XUMHYECKHX JIEMEHTOB M XMMUYECKHUX PeaKIHid.
[Mepuonuveckuii 3axoH u Ilepuoguveckas cucrema xumuueckux 3jemMeHToB . U. Menneneena (11 4)
XapakTepucThKa XMMHUECKOTO 3JIEMEHTa Ha ocHOBaHUU ero nosoxkenus B [ICXD JI. . MenneneeBa
CBoiiCTBa OKCHIOB, KUCJIOT, OCHOBAHUHN U COJICH B CBETE TECOPHUU IICKTPOJIUTHICCKOHN TUCCOIUALINH U
OKHCIICHUS-BOCCTAHOBJICHUS (21)
CocraBiieHHE OKHCIMTEILHO- BOCCTAHOBUTEIBHBIX PEAKIIUA.
AMdoTepHbIE OKCUIBI U THAPOKCHIBI
[Tepuonnueckuii 3akoH u [lepuognyeckas cucrema Jl. 1. Menaeneesa B cBeTe y4eHHUsI O CTPOCHUM aToMa
XUMUYecKasi OpraHu3anus )KUBOU U HEKUBOU IPHUPOIbI
Knaccudukanus XuMuueckux peakiuii Mo pa3IndHbIM MPU3HAKAM.
[ToHATHE O CKOPOCTH XUMUYECKON PEAKLIUU
KarannsaTopsl
O06o01menue u cucreMaTu3anus 3HaHu# 1o TeMe «BBenenne»
Kontpoabsnas padoraNel o teme «BBenenue»
Jlemoncmpayuu. llepuonndeckas tabnuna .11 .MenneneeBa. Mojieau aToMOB 3j1eMeHTOB 1-3 mepuooB.
Mogenb cTpoeHust 36MHOTO 11apa B IOTIEPEUYHOM pa3pe3e. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakiuu oT: 1)
MIPUPOJIBI PEAruPYIONINX BEIIECTB;
2) KOHIIEHTpAINH B-B;
3) mwIomaai CONPUKOCHOBEHUS PEAarupyroInuX B-B;
4) Temneparypsl B-B.
5) 'omoreHnHslii 1 reTeporeHHbli kKatanu3. epmeHTaTUBHBIN KaTanu3. IHrubuposanue.
JlabopaTopHbI€e ONBITHI:
Nel. Tlonyuenue TUIpoOKCHIa IUHKA U UCCIIEOBAHKE €TI0 CBOMCTB.
Ne2. Moaemupoanue mocrpoenuns [1C J[.M1.Menaeneena.
Ne3. 3amernenue xene3om Meau B p-pe cyiabdara meau (1)
Ne4. 3aBUCHMOCTD CKOPOCTH XUMHYECKOM P-ITUU OT MPUPOIBI pEarupyrolinx B-B Ha IPUMEPE B3aUMOICHCTBHS
KHCJIOT C METaJJIAMH.
NeS. 3aBUCHMMOCTb CKOPOCTH XUM. PEAKIIMK OT KOHI[.-U PEarupyrolInx B-B, HAa MPUMEPE IIUHKA U COJISTHOM K-
THl Pa3JIMYHON KOHIICHTPAIIUH.
Ne6. 3aBUCHMMOCTD CKOPOCTH XUM. PEAKIIMH OT TUIOIIAN CONTPUKOCHOBEHHMSI pear.-X B-B.
Ne7.MopaenrpoBaHre «KUMSIIETO CIOS.
Ne8. 3aBUCHMOCTb CKOPOCTH XUM. PEAKIIMH OT TEMIIEPATYPHI pear-x B-B Ha MIPUMEPE B3aUMOICHCTBHSI OKCHIA
meau (II) cp-poM cepHOIl K-Tbl Pa3IMYHON TEMIIEPATYPHI.
Ne9. PaznoxeHue nepokcuaa BoAOPOJa ¢ MOMOLIbI0 okcuaa Mapranua ( [V) u karanassl.
Nel0. OGHapyxeHue KaTaja3bl B MUIIEBBIX TPOIYKTaX.
Nell. MurubupoBaHue B3auMOJICHCTBUS K-T C METAJLJIaMU YPOTPOIIMHOM.
Tema2 . Merauinl (17 4)
[Tonoxenue anemenToB-metauioB B [lepuoanueckoii cucreme /1. Y. MenneneeBa u 0COOEHHOCTH CTPOSHUS UX
atomoB. du3nyeckue cBoiicTBa MeTaiuioB. CILIaBbI.
XHUMHUYECKUE CBOMCTBA METAJJIOB
Mertamibl B mpupoe. O6mue crnocoOsl UX MOJTydeHHS.
Pemenne pacueTHbIX 3a/1a4 ¢ OHIATUEM MACCOBASL 001 8bIX00A NPOOYKMA
[TonsaTue o KOPpO3UM METAIIIOB



[IlenouyHble MeTAILIIBI: O0LIAs XapaKTEPUCTUKA.
CoennHeHUs HIeIOYHBIX METAIJIOB.
[lenoyHo3eMelbHbIE METAJUIBL: 00I1ast XapaKTePUCTHKA.
CoennHeHus HIeI0YHO3EMEIbHBIX METAJUIOB.
AJOMUHHN — IEPEXOIHBIN 371eMeHT. Du3nueckrue u XuMHUYeCcKue CBOMCTBa amoMuHus. [lomydyenune u
MIPUMEHEHHE ATIOMUHUSI.
CoenuHeHus aTFOMUHUS OKCUJT M TUJIPOKCHUI, UX aM(DOTEPHBIN XapakTep.
IIpakTHyeckas padora Ne3 «Pemenne sKkCliepruMEHTANBHBIX 337a4 Ha PACIIO3HABAHUE U MOJyYEHUE
COEJIMHEHUIN METAJIIIOB)»
O0600menre 3HaHu# M0 TeMe «MeTallTb.
KonTpoabHast padora Ne2 no teme «MeTaJluTbl U UX COCAUHEHHUS.
Hemoncmpayuu: O6pasust 1 u I3 meramnos. OOpa3iibl crtaBoB. B3anmoaeiicTBue HaTpus, TATUS U
KaJIbIUS C BOJOM.
B3anmopelictBre HaTpus 1 MarHus ¢ Kuciaopoaom. Bzanmonelicteue Me ¢ Hemeramamu. [lomyyenune
ruapokcuaoB xeneza (1) (1)
JlabopaTopHble ONBITHI:
Nel2. B3aumogeiictBue p-poB K-T U coJiei ¢ Me.
Nel3. O3HakomIICHHE C pyJlaMH JKeJe3a.
Nel4. OkpamuBanue mwiamenu coasimu M.
Nel5. T[Nonyuenne runpokcuaa Kanbis. CBOMCTBA.
Nel6.Ilonyuenue ruapokcuaa anomunus. CBoiicTsa.
Nel7. B3aumonenicTBue xeies3a ¢ COJITHON K-TOM.
Nel8. INosnyaenne runpoxcunos xxenesa (II) (I1I),cBoiicTa.
Tema 3. Hemeranbl (28 1)
OO6mast XxapakTepuCTUKAa HEMETAIIOB.
OO01ue xuMHUYecKue cBOicTBa HeMeTaioB. HemeTaiibl B mpupoe U ciocoObl UX MOJIy4EHUSI.
Bonopona: nonoxxenue, noiaydeHue, CBONCTBA, IPUMEHEHHE.
Bona.
["anorensl: 001as XxapakTepucTUKa
CoennHeHUs rajloTeHOB.
IIpakTnueckas padora Ne4 Perenue skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «Iloarpymnmna ragsoreHoB»
Kucnopona: nonoxxenue, nojrydeHue, CBOMCTBA, IPUMEHEHUE.
Cepa: nonoxeHue, MoIy4eHue, CBOMCTBA U IPUMEHEHUE.
CoenuneHus cepbl
Cepnast KUCJIOTa KaK 3JIEKTPOJIUT U €€ COJH
Cepnast KuCIIOTa KaKk OKUCIUTENb. [loyueHne u npuMeHeHne CepHON KUCIIOTBI
IIpakTHyeckas padora NeS Pemenne skcnepuMeHTaNbHBIX 3a1a4 110 TeMe «lloarpymma kucnopona»
A30T 1 €ro CBONCTBaA.
AmMMuak u ero cBoiictBa. Cosii aMMOHHUS.
Oxcuppl a3oTa
A30THas KHCIO0TA KaK 3JIEKTPOJINT, €€ IPUMEHEHHE
A30THas KACIOTA KaK OKHUCIIUTENb, €€ MOJyYEHHE
®docdop. Coenunenus pocdopa. [Torsitue o pochopHbIX ynoOpeHmsx
VYrnepo: nojioxkeHue, noiay4eHue, CBOICTBa, IPUMEHEHHE.
Oxkcunpl yriaeposa.
VYronpHas kucnoTa 1 €€ cosin. JKecTKoCTh BOJIbI U CIIOCOOBI €€ yCTpaHEeHUs
Kpemuuii: nmonoxxenue, nojrydeHue, CBOMCTBA, MPUMEHEHHUE.
CoeanHeHUsI KPEMHUS.
CunukaTHasi TPOMBIIIICHHOCTD.
IIpakTHyeckasi padora Ne6 «Ilomydaenue, coOupanue u pacro3HaBaHUE Ta30B»
O600menue 3Hanu# o Teme «Hemeramisy.
KonrpoubHnas padora Ne3 no reme «Hemeramiby.
Jlemoncmpayuu. OOpas1pl raIoTeHOB — IMPOCTHIX B-B.
B3aumoselicTBue rajoreHoB ¢ HaTPUEM , C aJllOMUHUEM. BriTecHeHne xjaopoM OpoMa WM HoJia U3 P-poB UX
conei. BzaumoneiictBue cepsl ¢ Me, BOIOPOAOM U KUCIOPOAOM. B3aumoeicTBue KOHIL .a30THOM K-ThI C
Mezplo. Ilornomienue yriaem rasos WM p-HbIX B-B. BoccTaHoBieHne menu u3 ee okcu1oB yriieM. O6pasibl:
MIPUPOIHBIX COSAMHEHUN XJI0pa, ceprl, pocdopa, yriaepoaa, kpemuust O06pasiisl CynbhaToB, HUTPATOB,
kapOoHaToB, ¢ocdatoB. OOpa3Ikl CTEKIIA, KEPAMHUKH.



JI.O. Ne19. [Tonydenune u pacro3HaBaHue KUCIOPOA.

Ne20. HccnemoBanne NOBEPXHOCTHOI'O HATSHKCHMS BOJIBL.

Ne21. PacTBopeHHe nepmaHraHara Kajaus Wid MEIHOTO Kyopoca B BOJIE.

Ne22. I'mapaTtanus 00e€3BOKEHHOTO Cyibdara Meau 2.

Ne23 HM3roTtoBiieHue TUIICOBOrO OTHEYATKA.

Ne24. O3nakomiieHUE C KOJUIEKIMEH OBITOBBIX (DUIBTPOB.

Ne25. O3HaKOMIIEHHE C COCTaBOM MUHBO/IBI.

Ne26. KauecTBeHHas p-1ivsi Ha raJIOT€HUI-UOHBL.

Ne27 TlosydeHue 1 pacrno3HaBaHUE KUCIOPOa.

Ne28. I'openue cepsl.

Ne29 Cs-Ba pa3z0aBIIeHHO# CEPHOI K-THI.

Ne3(. M3yuenue c-B amMHaKa.

Ne31 Pacnio3zHaBanue cosieil aMMOHHSL.

Ne32. Cs-Ba pa30aBlieHHOM a30THOM K-THI.

Ne33. BzaumonaencTBrue KOHII. A30THOM K-TBI C MEIBIO.

Ne34 ['openue dochopa Ha BO3AYXE U B KUCIOPOJIE.
Ne35. PacnioznaBanue ocharos.

Ne36. I'openne yrirs B KUCIIOPOE.

Ne37. IlonydyeHne yroibHOM K-Thl U U3YYCHUE €€ CB-B.
Ne38. Ilepexom kapOOHATOB B THAPOKAPOOHATEI.

Ne39. Paznoxxenue ruipokapboHara HaTpHs.

Ne40. [TonyueHne KpeMHUEBOM K-Thl U U3YYEHUE €€ CB-B.

Tema 4. O0001IeHMe 3HAHUI 10 XMMHUHM 32 KYPC OCHOBHOM 1IKO0JIbL. (12 4)
[Tepnoanueckuit 3axoH u [lepnoauueckas cucrema Jl. 1. MeHeneeBa B cBeTe TEOPUU CTPOEHUS aToMa
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 2JIEMEHTOB U UX COCIMHEHUN B TIEPUOaX U TPYyMIax B CBETE
MPEACTABJICHUI O CTPOCHUHU aTOMOB 3JeMeHTOB. 3Hauenue [lepuoandeckoro 3akoHa
Knaccudukanus XuMudeckux peakiuii o pa3iInyHbIM npru3HakaM. CKOpOCTh XUMUYECKON PEaKInu.
Knaccudukanus u CBoiCTBa HEOPraHUYECKUX BEIIECTB
Jlucconumarius 3J€KTPOJIMTOB B BOJHBIX pacTBOpax. MloHHBIE ypaBHEHUST PEaKIIUid.
['eneTnveckue psapl MeTalIa, HEMETAIIA U TIEPEXOJHOTO MeTalljia
OKHCIIUTENEHOE- BOCCTAHOBUTEIHHBIC PEAKIIHH.

KonTpouabHnas padora Ned4 «Pemenne ['1A»

Tpenunr-recrupoBanue 1o Bapuantam [ A nponuisix jer u 1eMoBepCUn

3. TemaTu4eckoe NJIAHUPOBAHHE 110 Y4eOHOMY NpeaAMeTy XUMHUS.
Xumus 8 kiacc (68 4., 2 4 B Hel1e110)

Ne | HaumenoBanue pasnena KonnuecTBo yacos no
paboueii mporpaMmme

1 Brenenne 4

2 ATOMBI XUMUYECKHX JIEMEHTOB 9

3 [IpocTrie BemecTBa 6

4 CoenuHeHnss XMMUYECKHUX DJIEMEHTOB 16

5 N3MeHnenus, npoucxoasue ¢ BEMeCTBaMu 12

6 | PacrBopenue. PactBopsl. CBOIICTBaA pacTBOPOB AJIEKTPOJIUTOB 21

7 | Beceeco: 68 u., uz nux Ilpakmuueckux — 4, Konmponvnuix -5. 68

Xumus 9 kiacc (68 4.,2 4B Hexes0)

Ne HanmenoBanue paznena KommuecTBo yacos 1o
paboueii mporpaMmme
1 BBenenne. OOmias xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB U
XUMUYECKUX peakuuid. [lepnoandeckuil 3aK0H U epuoandecKas 11
cucTeMa XuMu4deckux anmemMenToB .M. Menaeneera
2 Merauisl. 17
3 Hewmeransl. 28
4 O06006111eH1Ee 3HaHUH IO XMMUH 33 KypC OCHOBHOM HIKOJIBI. 12
Umoeo: 68 yacos, uz nux: Ilpakmuueckux — 4, Konmpoavuwix —4. | 68




8 xmacc

Tema ypoxka coJiepKaHue Jomarrnee Bunpr resitenbHOCTH [InanupyeMsle pe3ysbTaThl
Ne 3aJlaHue ydalluxcs Ha ypoKe IIpeameTHbIE MeranpeameTHsle ‘ JInunocTHbIE
Beeaenne 4u
1 | Ilpenmer [peamer xumuu. Mero- | § 1, ynp. 2-4; OmnpeneneHus MOHITHH «aTom», | 3HATh OnpeneIecHne CraBst yueOHbIC 3ajaun Ha| Bocriutanue
XUMMHU. JIbI IIO3HAHUS B XUMHH: § 2, yop. 3, 4, | «MomeKyna», «XHMMHYECKHI NpeaMeTa XUMHH, BE- | OCHOBE COOTHECEHUS TOrO, | KauecTB
Bemectsa Ipl HaOJIIOJICHHE, IKCIICPH- 6 JJIEMEHT, <<B|§|III€CTBO>>, «Ipoc- | WIECTB, OCHOBHBIX YTO YK€ U3BECTHO U JIMYHOCTH
MEHT, MOJICTUPOBAHHUE. TO€ BELIECTBOY, «CII0KHOE Be- IOHSTHM: «aTOM, YCBOCHO OOYUAIOLIUMUCS, | 00SCIICUMBAIOIIIX
M cTouHUKN XUMHUUECKOU IIIECTBOY, «CBOMCTBA BEIICCTBY. «MOJICKYJIay, Hu TOro, 4To emé HC U3BECC- conajJibHYyIO MO-
nHdopMmarum, e€ moy- Omnucanue U CpaBHEHHE TPEI- «XUMHYCCKHHU dJIe- THO CaMOCTOSITENBHO BEI- | OMIIBHOCTB, CIIO-
YEHUeE, aHAJIU3 U TIPe- METOB M3y4€EHHsI €CTECTBEHHO- MEHT», «XUMHUECKUN | JACISAIOT U (OPMYJIUPYIOT | COOHOCTH MPUHU-
CTaBJICHUE €r0 pE3yjibTa- Hay4YHBIX JUCUUILUIAH, B TOM 3HaK, HJIM CUMBOJI», IIO3HABATCIbHYIO 1ICJIb MaThb CaMOCTOS-
TOB. [ToHsITHE O XMMHIUE- yuciie xuMun. Kiaccupukaiust | «BELIECTBO», «IIPOCTOE | DOpMYyIHPYIOT COOCTBEH- | TEIbHbIE
CKOM 3JIECMCHTC U (I)Op- BCILICCTB 11O COCTaBy (HpOCTLIe M CJIOKHOC BCHICCTBO» | HO€ MHEHUE U MTO3UIIHIO, peuIcHus.
MaXx €ro CylmeCTBOBaHU. u cno)KHI,Ie)_ XapaKTepHCTHKa «CBOMCTBA BEILIECTBY», 3aJar0T BOIPOCHL Oco3HaTth
CBOOOTHBIX aToMax, Ipo- OCHOBHBIX METOJI0B M3YyUYCHU YMmerTh: QDOpMI/IpOBaHHe YMEHUS HE00XOAUMOCTh
CTBIX U CJIOKHBIX BEIICC- €CTCCTBCHHO-HAY4YHBIX NUCIHUII- a) HUCIIOJIB30BAThH I10- pa60TaT1, B Iapax, YUYUTHCA
TBax. uH. Pa3nmudeHue Tena u Be- HSTHUS TIPU Xapakre- OTBEYATh Ha BOIIPOCKI
J. Monenu (mapocrepixk- IIECTBA; XUMUYECKOT'O DJIEMEH- | PUCTUKE BELIECTB; YUUTENs, yMEHUE
Hesble U Ctroapra-bpur- Ta ¥ IpocToro Bemectsa. Onu- | 0) ONKUCHIBaTE: GOPMBL | HCIONB30BATH
ne6a) pa3IMYHbIX MPOC- canue (OpM CyLIECTBOBAHHUS CYILIECTBOBaHMS XUMUYECKUH SI3BIK,
TBIX U CIIOKHBIX BEIl- B. XUMUYECKHUX PJIEMEHTOB; XUMHYCCKUX 3JIEMEH- | yMEHUE padoTaTh C
Kotekuus CTeKIsaHHOM CBOMCTB BelecTB. Beimonnenue | T0oB (CBOOOJHBIE XUMHUYECKOMH TOCYI0iA.
XUMHYECKOUN MTOCY/IbI, HEMOCPENICTBEHHBIX HAOJIO IC- aTOMBI, IIPOCTHIE BE-
MAaTEPUAIIOB U U3JEIHNI HUU U aHAJIN3 CBOMCTB BelllecTB | IIECTBA, CIOKHBIC Be-
U3 HUX Ha OCHOBE ajio- U SIBJIEHUH, TPOUCXOJSAUINX C IECTBA);
MHHHSL. BEILIECTBAMH, C COOJIFOIEHUEM ;
JI. 1. CpaBHeHUE CB-B IpaBUJI TEXHUKH Oe30macHoC-
TBEPABIX KPUCTAILINYEC- 1. OopmiieHne oT4éTa, BKITIO-
KHUX BEUIECTB U pacTBO- YaOIIEro OMKMCaHKe HabIoIe-
poB HUSI, €r0 PE3yJIbTATOB, BEIBOJIBI.
Hcnonw3oBanue pusmueckoro
MOJEIINPOBAHUSL.
2 | IIpespaiueHue IIpeBpaieHus Bel-B. § 3, ymp. 1-5; | Onpenenenns NOHATUH «XUMH- ITpunuMaroT u coxpanstor | DopMupoBaHUe
BemecTB. Mcrtopus | Ponb xumum B KU3HH § 4, ynp. 1-3 | H4CCKHE ABICHU, «puzmnueckue y4eOHYIO 3aj1auy, HHTEpEca K

XUMHH.

qenoBeka. XeMo-Qrius
u xemogobus. Kparkue
CBE/ICHUS U3 UCTOPUHU
BO3HUKHOBEHHUS U
pa3BuTH XUMUU. Poib
OTEYECTBEHHBIX YUEHBIX

siByieHUs. OOBICHEHHE CYIIHO-
CTH XUMMYECKUX SIBJICHHI (C
TOUYKHU 3PEHUS aTOMHO-MOJICKY-
JISPHOT'O YYCHUS) ¥ MX TPUHITHU-
MUATBHOTO OTJINYMS OT Pu3Mye-
CKMX SIBICHUH.

IUIAaHUPYIOT CBOU
JICUCTBUSI B COOTBETCTBUHU
C MOCTaBJICHHOW 3ajayei,
YCIIOBUSIMH €€
peanu3auuu
DopMHUPOBAHUE YMEHUS

HOBOMY TMPEIMETY
TOTOBHOCTbH K
OCO3HAHHOMY
BEIOOPY
JlaJibHEUILIen
00pa30BaTEIbHOI




B CTAHOBJICHUH XMMHYE- XapakTepucThKa poJii XHMUHU B paboraTh B mapax, TpPaeKTOpHH;

CKOW HayKH-pabOThI JKU3HH YEJIOBEKA; POJIH OTBEYaTh HA BOIIPOCHI

M.B. JlomoHocoBa, A.M. OCHOBOIIOJIO)KHUKOB OT€- YUUTENS, YMEHHE

Bbyrneposa, [. 1.Menne- yecTBeHHOM xumuu. CocTaslie- HCIOJIb30BaTh

JIeeBa. HHE CIIOKHOIO IIaHA TEKCTa. XUMHYECKHH! S3BIK,

. B3aumopeiicrBue mpa- ITonyyenne XUMHYECKON UH- yMeHue paboraThb ¢

MOpa € KMCJIOTOH U M0- (hopmannu U3 pa3InIHbIX HCTO- XUMUYECKOU MOCY101.

MYyTHEHHE U3BECTKOBOM YHUKOB

BOJIBI.

JI. 2. CpaBHeHue ckopoc-

TH UCTIApPEeHHs ¢ PUITBT-

poBasbHOI Oymaru Bo-

JIbl, OIEKOJIOHA U 3TUJIO-

BOI'O CIUPTA
ITepuopuueckas Xumuueckas cuMBoIMKa. | §5, yop.1,5, Omnpenenenust MOHATHH «XUMH- | KJIacCU(PHUIIMPOBATH YMEHUE OTIPELENIATh ®opmMupoBaHue
CHCTEMa XHMHYCC- | 3HAKH XUMHYCCKHX 371~ | 2-4(110 BBIOO- | YCCKHil 3HAK, HIIH CHMBOID), BEIIECTBA 110 COCTABY, | [1eNId U 3a/1a9l HHTEpEca K
KHX 3JIEMEHTOB MEHTOB 1 IPOUCXOKJIE- | py) «K0d(pPHULIMEHTBI», KHHICKCHI». | OMUCHIBATH (OpMBI JESTEILHOCTH, KOHKPETHOMY
(IICXD) A.1.Men- | aue ux Ha3Banuil. [lepu- Omnwucanne TabnuyHOM HopMBbI CYLIECTBOBaHUS BLIGHpATH CPECTBa XUMHYECKOMY
neneeBa. 3HaKU OJIM4ecKas CUCTEMA XU- ITepuonuyeckoil CUCTEMBI XU- 3JIEMEHTOB; peANM3AIIH TIETH 1 3JIEMEHTY, TIOUCK
XUMHUYECKUX JJIE- MHUYECKUX HIIEMEHTOB MHUYECKUX IEMEHTOB J[.M1.MeH- | BBINOIHATH JIOTIOJTHUTENIBHON

MCHTOB.

Hd.N.Menneneesa, e€
CTPYKTYpa: MaJIbIe U
OOJIBIITNE TIEPHOIBI, TPY-
el 1 noarpymmsl. [e-
puoanyecKas CUCTEMa
XUMUYECKUX JIEMEHTOB
. Y. MenneneeBa kak
crpaBOYHOE MTocoOue
JUTSI TIOTYYEHUS CBEJIe-
HHUI O XUMHUYECKHX 3JIe-
MEHTaxX

neneeBa. OnucaHue MOJ0KECHHS
aneMenTa B Tabnuie J.M.MeH-
neneesa. Mcnonbp3oBaHue 3H-
KOBOT'O MOJICTHPOBAHUS

HaOJIIOIEHNS U aHAJIN3
CBOMCTB BEIIECTB U
SIBJIGHUM C
COOJTIOIEHNEM TIPaBUIT
TEXHUKU
0€e30IMacHOCTH

IIPUMEHSATH UX Ha
IIPaKTHUKE;

WHPOPMAIUH O
HEM.

Xumuueckue (op-
MYJIBL.

Xumuueckue HOpMyIIbI.
Nunexcel u ko3 dunime-
HTBl. OTHOCHTENBHBIC
aTOMHAs U MOJIEKYJISIp-
Has macchl. [IpoBenenue
pac4y€ToB MaccoBOM 40U
XHUMHYECKOTO DJIEMEHTA
B BEILIECTBE HA OCHOBE
ero hopMyIbl

§6, ymip.1,3,6-
8

OmnpeneneHus TOHITHN «XUMU-
geckast (opMysiay, «OTHOCH-
TEJIbHAs aTOMHAasi Maccay, «OoT-
HOCHUTEJIbHAS MOJIEKYJIApHAs
Maccay, «MaccoBasi J0Js dJe-
MEHTa». BrlunciieHre OTHOCHU-
TEJIbHOW MOJIEKYJIIPHON MacChl
BELIECTBA U MAaCCOBOM JIOJIU XU-
MHYECKOr' 0 AJIEMEHTA B COE/IU-
HEHUAX

Brruncienne oTHOCH-
TeIbHOMN
MOJIEKYISIPHON MaccChl
BEIIIECTBA M MaCCOBOM
J0JIN XUMHUYECCKOI'O
9JIEMEHTA B COC/IMHE-
HUAX

@opMHUPOBAHUE YMEHUS
paboraTh HHAMBUIYAIHEHO
U B I1apax, COTpyAHUYAThb
C yUUTEJIEM 3a1aBaTh
BOITPOCHI.

YMeHue BBICTpanBaTh
aJrOPUTM JIEUCTBUI
OTtcranBath CBOIO TOUKY
3peHusl, IPUBOIUTD
apryMeHThI

¢dbopmupoBaHue
YMEHUS yIpaB-
JISTH CBOEGH
MMO3HABATEIbHOM
JIeITEIbHOCTBIO




1. ATOMBI XUMHYECKHX 3JIEMEHTOB 94

OcHoBHbIE cBeie- | ATOMBI Kak ¢opma cy- §7,ynp.2,4,6,7; | Onpenenenus NOHATUN «I1po- dopmupoBanue nouatuii | CtaBar yueOHbIe 3a1a4u| (GopMUpOBaHHE
HUS O CTPOCHUHU LIECTBOBaHUA Xumuuec- | § 8, ynp.1-3 TOH», KHEUTPOH», «3JIEKTPOH», | O CTPOEHUHU aToMa, Ha OCHOBE COOTHECEHUs | YyBCTBA TOPAOCTH
aToMoB. M30TOmBI. | KX 31eMeHTOB. OCHOB- «XUMHYECKUH DJIEMEHT», «Mac- | yMEHUs yCTaHaBIMBATh TOT'0, YTO yXe€ U3BECTHO | 32 POCCUICKYIO
HbIE CBEIEHUA O CTpoe- COBOE YHCIIO», «M30TOM». ONK- | IPUYMHHO-CIEICTBEHHBIE | U YCBOCHO O0YYAIOUIH- | XUMHUECKYIO
HUU aTOMOB. Jlokazarenb- CaHMe COCTaBa aTOMOB dJIEMEH- | CBSI3H, paboTaTh ¢ MHUCS, ¥ TOTO, YTO ellé | HayKy, TyMaHM3-
CTBa CJIOXHOCTH CTPOE- toB Ne 1—20 B Tabmuue . U. KHUTOH, yMEHUS HE U3BECTHO Ma OTHOLIEHUE K
HUs aTOMOB. OIBITHI Menneneesa. [lonyuenue xu- WHTErpUpOBaTh 3HAHUS CaMocTosTENBHO BhI- TpyAay, LeneycT-
Pesepdopna. [Tnanerap- MUYECKON MH(pOpMAIMK U3 13 (PU3MKU B XUMUIO. JSISIOT U (hOPMYITH- PEMJIEHHOCTb;
Has MOJIENTb CTPOEHUS Pa3IUYHBIX. PYIOT NTO3HABATENbHYIO | YMEHUS yIpaB-
atoMa. CocTaB aTOMHBIX LENb, GOPMYTUPYIOT JATH CBOCH
AACP: NPOTOHEIL, HeﬁTpO- coOCTBEHHOE MHEHHE U Mo3HaBaTeILHOMN
HBI. B3aMocBSI3b NOHS- MO3UIUIO, 3aa0T JACATCIIBHOCTBIO
THH «IIPOTOH», «HEUT- BOIIPOCHI
POH», KOTHOCUTENIbHAS dopmupoBaHue
aToMHas Maccay». M3me- yMeHus paboTaTh B
HEHHe YKciia IPOTOHOB rapax, OTBe4aTh Ha
B siZ[pe aToMa- 00paszoBa- BOIPOCHI YUHTEIIS,
HUE€ HOBBIX XUMHYECKHX yYMEHHE UCTIOIb30BATh
anemeHToB. 3MeHeHMe XUMHYECKHH S3BIK,
YHUCIIa HEUTPOHOB B sJIpe
aToMa- oOpa3oBaHue
u3oronoB. CoBpeMeHHOE
olpesieneHre MOHATUS
«XUMUYECKUN DIIEMEHT).
H3otormbl Kak pa3HOBUI-
HOCTH aTOMOB OIHOT'O
XUMHYECKOTO 3JIEMEHTA.
J. Monienu aToMOB XU-
MUYECKHX HJIEMEHTOB.
JI. 3. MopenupoBanue
MpUHLMNA JEUCTBUS CKa-
HUPYIOUIETO MUKPOCKOIA
CtpoeHue 371eKT- Onextponsl. CTpoeHue §9, ymp.1-5 OnpeneneHust MOHATHH «3JIEKT- | yMEHUE MOJEINPOBaTh YMEHHUE OTPELEIATh TOTOBHOCTb K

POHHBIX 000I04EK
aTOMOB JJIEMEHTOB

3JIEKTPOHHBIX YPOBHEN
aTOMOB XMMHUYECKUX 3JIe-
MEHTOB MaJbIX NEPHO/I0B
Ne 1-20 B Tabaume /. W.
Menpeneesa Ilonsitue o
3aBEPIIEHHOM 3JIEKTPOH-
HOM YpOBHE

POHHBIN CIIOW», «IHEPreTUYEC-
KHil ypoBeHb». CocTaBieHue
CXEM pPAaCIpEIEIICHUS JIIEKTPO-
HOB T10 3JIEKTPOHHBIM CJIOSIM B
3JIEKTPOHHON 000JI0YKE aTOMOB

CTpOEHHE aTOMOB dJIe-
MeHTOB 1-3 mepronos,
CTpOEHHUE ITPOCTHIX
MOJIEKYT

LeJIN U 3a/1a41
JEeSITEIbHOCTH,
BBIOMpATh CPEICTBA
peanu3anuy Lenu u
MNPUMCHATH UX Ha
[IPAKTHKE;

OCO3HAHHOMY
BEIOOPY
JlaJibHEUIIIEn
00pa30BaTEIIbHOM
TPaeKTOPHH;




N3menenne
CBOMCTB XMMHUYEC-
KHX DJIEMEHTOB I10
rpynmnaM u nepuo-
JIaM.

Merannuueckue u Heme-
TAJUIMYECKHUE CBOMCTBA
anemeHToB.Ilepuoanuec-
Kag cucremMa XuMudec-
kux aneMmenToB J[.11.Me-
HJIENIeeBa U CTPOCHUE
aTOMOB: (PU3UUECKHIA
CMBICJI TOPAAKOBOI'O
HOMEpa dIEMEHTA,
HOMepa I'PYINIIbI, HoMepa
repuoa.

. Ilepnonuueckas cuc-
TeMa XUMUYECKUX dJie-
menrtoB .M. Menaenee-
Ba pa3NMYHBIX (HOPM

§ 10 o cnoB:
«KaxkoB xe pe-
3ynbTar...»,

ymp. 1

OmnpenencHus: TOHITHH «3eMe-
HTBI-METaJIIbI», «3JIECMEHThI-HE-
MeTasuib. OObsICHEHHE 3aKOHO-
MEPHOCTU U3MEHEHUS CBOMCTB
XUMHUYECKUX PJIEMEHTOB B IEPHU-
0Jlax ¥ Tpymnmnax (TJaBHBIX MOJ-
rpymnnax) [lepuonudaeckoii cuc-
TEMBI C TOUKHU 3pEHUS TEOPUU
CTpoeHHMs aToma. BrinonHeHue
HEIOJIHOTO OJHOJUHEHHOr0, He-
MIOJIHOTO KOMITJIEKCHOTO CpaB-
HEHMS, TIOJTHOT'O OJHOJIMHECHHOIO
CpaBHEHMS CBOWMCTB aTOMOB XH-
MHYECKHX AJIEMEHTOB, HaXO/Isl-
[IUXCSI B OJTHOM TIEPHOJIC MITH
[JIABHOW MOATPYIINE MEePUOIU-
YECKON CHUCTEMBI.

CocraBnenue xapakre-
PUCTUKHN XUMUUYCCKUX
3JIEMEHTOB I10 UX TOJIO-
*eHuto B [lepuonuueckoit
CHUCTEMEC XUMHNYCCKUX
snemenToB .. Men-
neneena. CocraBieHue
TE3UCOB TEKCTa

®opmMupoBaHue
yMeHHs paboTaTh
WHIUBUAYAJIBHO U B
rapax, COTpy{HA4aTh C
YUUTEIIEM 33/]1aBATh
BOITPOCHI.

YMeHue BBICTpanBaTh
aJrOPUTM JIEUCTBUI
OtcranBath CBOIO
TOUYKY 3pEHHS],
MIPUBOJIUTH apTyMEHTHI

TOTOBHOCTD K
OCO3HaHHOMY
BBIOODPY JabHEH-
1iei oOpa3oBa-
TEINbHOU Tpaek-
TOPHH;
¢dbopmupoBaHue
yMEHHUsI yrpaB-
JIATh CBOEH
[103HABATEIbHOU
JeATelIbHOCTBIO

HMonnas xumuuec-

3menenue uncia 31€eKT-

§10 o xoH1a,

OmnpeneneHus MOHITHI «HOH-

@opMHUPOBAHUE TTOHATUM

OOHapyxuBaTh U

TOTOBHOCTH K

Kas CBS3b POHOB Ha BHEIIHEM dJie- | ymp.2,3 Hasl CBSI3bY», «MOHB». CocTaB- 00 MOHHOM XUMHUECKOH | (opMynupoBaTh OCO3HAaHHOMY
KTPOHHOM YpOBHE aToMa JIEHWE cXeM 00pa3oBaHMs HOH- | CBS3H yuebHyt0 pobnemy BEIOOPY
XUMHYECKOTO 3JIEMEHTA - HoOl cBs3M. Mcnonb30BaHME 3Ha- | yMEHMS YCTaHABIUBATh | MOJ PYKOBOIACTBOM JaybHeNIIen
o0pazoBaHHE TOIOKH- KOBOr'0 MozenupoBanus. Onpe- | NPUYMHHO-CIIEICTBEHHBIE | yYHUTENIS. o0pa3zoBaTtenbHON
TENbHBIX U OTPHUIIATENb- JieTICHrE TUTIa XUMHYECKOH CBSI- | CBSI3U, paboTaTh C BBIJIBUTATh BEPCUU TpPaeKTOpHH;
HBIX HOHOB. MoHBI, 00pa- 31 1o (opmyIie Beuiecta. [Ipu- | KHUTOM, pelIeHus mpoOIeMBI, ¢dbopmupoBaHHe
30BaHHbIE aTOMaMH Me- BEJICHHE TPUMEPOB BEIIECTB C OCO3HABaTh KOHEUHBIH | YMEHUS YIpaB-
TaJUIOB M HEMETAJUIOB. HMOHHOH CBSI3bI0. XapaKTepHCTH- pe3ynbTar, JIATH CBOEH
[MpuurHbl N3MEHEHUS Ka MexaHH3Ma 00pa3oBaHuUs MOo3HaBaTeIbHON
METAJJINYECKUX U HEMe- HOHHOMU CBSI3U. Y CTAHOBJICHUE JIEATEIBHOCTBIO
TaJUIMYECKUX CBOWCTB B MPUYNHHO-CIICICTBEHHBIX CBSI-
Meproiax u rpymnrnax. 3eii: cocTaB BEIeCTBAa — BUJ XU
O6pa3zoBaHue OMHAPHBIX MHUYECKOH CBSI3U
coenuHenui. I[lonstue
00 MOHHOU CBSI3H.
CxeMmbl 00pazoBaHHS
MOHHOM CBSI3U
KoBanentnas ne- | Bsaumoneicreue atomos | §11, ynp.1- Omnpenenenue nouaTus «kopa- | GopmupoBaHue NOHATHH | OOHApYKHUBATH U ¢dbopmupoBaHue
HOJISIPHAS XUMH- | DCMCHTOB-HEMETaIoB | 3,5 JIHTHAs HEMOJSpHAas CBS3bY. 0 KOBAJIEHTHOMN (hopMyIMpoBaTH OTBETCTBEHHOI'O
YecKasi CBSI3b Mesxly coOoii 0bpa3oBa- Cocrasnenue cxem o0pa3opa- HEINOJIAPHOM yueOHyl0 mpobiemy OTHOILEHMS K
HUE IBYXaTOMHBIX MOJIe- HUS KOBAJIEHTHON HETOMAPHON | XMMHYECKON CBA3H, OJT PYKOBOJICTBOM YUEHHIO,
KYJI TPOCTBIX BEIECTB. XUMHYECKON cBA3M. Micnonb30- | yMEHHs yCTaHaBINBAaTh YUHUTEIS. TOTOBHOCTH U
KoBanenTtnas Henosnsp- BaHUE 3HAKOBOI'O MOJIEIUPOBA- | IPUYMHHO-CIIE/ICTBEHHBIE | BBIABUTATH BEPCHU CIIOCOOHOCTH




Hasi XAMUYECKasi CBSI3b.
ONEeKTpOHHBIE U CTPYK-
TypHBIE POpMYJIbI-

Hust. OnpeneneHue TUIa XuMu-
YEeCKOM CBSI3M 10 (POpMYJIC Be-
mecrBa. [IpuBenenue npumepos
BEIIECTB C KOBAJICHTHOM HEIIO-
JIAPHOM CBS3bI0. XapaKTepHC-
THKa MEXaHW3Ma 00pa3oBaHUs
KOBaJICHTHOM CBS3H. Y CTaHOB-
JIeHUu e TPUYUHHO-CIICACTBCH-
HBIX CBS3CH: COCTaB BEIIECTBA -
BUJ XUMHYECKOHN CBSI3U-

CBSI3H,
paboTaTh ¢ KHUTOH,

peleHus IpoOIIeMBl,
OCO3HABaTb KOHEYHBII
pe3ynbTar,

00y4aroImxCcs K
CaMOpa3BUTHIO U
camoo0pa3oBa-
HUIO HA OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U
MO3HAHUIO,

10 | DnexTpooTpunia- | B3aumoneicreue aromos | §12, ynp.1,2, | Onpenenenns nouaTuii «koga- | @opmMupoBaHue NMOHATHH | OOHAPYKUBATH U - 4YyBCTBO IOp-
TeIbHOCTDL. KOoBa- | HEMETAIOB MEXAY 5,6 JICHTHAas IOJIIpHast CBA3bY, 0 KOBaJIEHTHOMN (hopMyIMpoBaTh JIOCTH 3a
JICHTHAs! TIOJISAP- co0oii- oOpazoBanue «3IEKTPOOTPULIATEIEHOCTDY, MOJIIPHOM XMMHYECKOM y4eOHYI0 TIpo0IeMy POCCHIICKYTO
Hasi XUMuueckas | OMHAPHBIX COCIMHCHNH «BaJIEHTHOCTHY. CocTaBlieHHE CBSI3H, OJT PYKOBOJICTBOM XUMUYECKYIO
— HEMETAJUIOB. DJIEKTPOOT cxeM o0pa30BaHUs - MOMSIPHOW | YMEHHUE COCTaBIISATh YUUTES. HayKy, TYMaHU3M,

punatensHocTh. Koare- XUMUYecKor cBsizu. Mcnonb3o- | hopMynbl OHHApHBIX BBIJIBUTATh BEPCUU OTHOILIEHHE K
HTHAaS MOJIIPHAs CBS3b. BaHHE 3HAKOBOI'O MOJIEIMPOBA- | COETMHEHMI 10 pelIeHus mpoOIeMBI, TPYAY,

ITonsiTHE O BaJIGHTHOCTH HMU:L. Onpez[eneHHe TUIIa XUMH- BaJICHTHOCTH, HAXOAUTH 0CO3HABATh KOHECUYHBIN q)OpMHpOBaHI/Ie
KaK CBOMCTBE aTOMOB YEeCKOU CBsI3H 10 (opmylie BaJICHTHOCTH 10 pe3yJibTar, LeNeycTpeMIIeH-
00pa3oBBIBATH KOBAJICHT- BemectBa. [IpuBenenue npume- | Gopmyne GuHapHOTO HOCTH; TOTOBHO-
HBIC XUMHWYCECKUEC CBA3U. POB BECUICSCTB C KOBaJICHTHOM COCOUHCHMUS. CTHU K OCO3HAHHO-
Cocrasnenue hopmyi TIOJIIPHOM CBSI3BI0. XapaKTepu- My BBIOODY
OMHAPHBIX COCAMHEHUH CTHKa MeXaHH3Ma 00pa3oBaHuUs JanbHEeNIIen

1o BaJieHTHOCTU. Haxox- KOBAJIEHTHOM CBS3U. Y CTaHOB- 00pa30BaTEIbHOM
JCHHUEC BAJICHTHOCTH I10 JICHUEC NPUYNHHO-CIICACTBCHHBIX TPACKTOPHH,
(dhopmyne OMHAPHOTO CBsI3€H: COCTaB BEIIECTBA - BH]I YMEHUS yIpaB-
COEIIMHEHUSI. xuMudeckon cpsizu. Cocrasiie- JIATH CBOEHN

JI. 4. UsroToBneHue Mo- HUe (GOpPMYIIbI OMHAPHBIX MO3HABaTEbHON
Jernei MojeKys OMHap- COEJIMHEHUH MO BaJICHTHOCTH U JIESITEIIbHOCTHIO
HBIX COGZ[I/IHGHI/Iﬁ HaXO0XJCHUE BaJICHTHOCTHU

11 | MeTtaninueckas Bsaunmoneiictue atomoB | §13, ynp.1-4 | >1emenToB 110 popmyie ®opmuposanue nousatuii | Cosjasarh ¢dbopmupoBaHue
XAMUAYECKAs METaJJIOB MEXKIY COOOM- OMHAPHOTO COCTNHEHHUS. 0 METaJUIMYECKOU CXEMATHUYECKUE YMEHUS yIpaB-
CBS3b o0pazoBaHHEe METaJlIN- HcnonkzoBanue pu3nueckoro XUMHUYECKOH CBS3U, MOJIENN C BbIJEIEHHEM | JATh CBOEH

Yyeckux Kpuctamwion. I1o- MOJIETPOBAHUS CYILIECTBEHHBIX MOo3HaBaTeIbHON
HATHE O METAJUTNYECKON XapaKTEePUCTUK JeSITeTbHOCTBIO
CBSI3U. 00BEKTA.
JI. 5. N3rotoBnenue
MOJIENN, WILTIOCTPUPYIO-
LIEN CBOWCTBA METAJLJIN-
YECKOW CBS3U
12 | O606meHue u [poBosT cpaBHeHue U | BHocsAT KoppekTuBbl B | BocnuTanue ka-




JNICUCTBUSI HAa OCHOBE

cuUcTeEMaTu3alus KJIACCU(PUKAIUIO TIO YECTB JIMYHOCTH
[0 Teme «ATOMBI 3aJIaHHBIM KPUTEPUSIM, ydera CACMaHHBIX 00eCTIeUNBAOIIUX
XHUMHUYECKHX 3JIe- BIIJICIOT TIpHEMaMHU OO OoK COLIMAJIBHYIO MO-
MEHTOB» BBITIOJTHCHUS 33 JITaHU OWJILHOCTB, CITO-
13 | KonTponbHas COOHOCTE MpHHH-
MaTh CaMOCTOSI-
paborta 1 mo Teme TelbHBIC petlte-
«ATOMBI XUMHYE- st OCO3HATE
CKHX DJIEMEHTOB) HEOOXOXIMOCTb
YUUTBCS
2. IIpocteie BeniecTBa 64
14 | IIpocteie Bemec- | [lonokenune meramios B | §14, ynp.1, OmpeneneHus MOHITHH «MeTan- | XapaKTepu30BaTh Co3naBath (dhopmupoBanue
TBa-METAILIBI [Tepuomuueckoit cucte- 3.4 JIBI», «ITACTUYHOCTBY, «TEIUIO- | METAJIbl U UX CBOMCTBA, | CXEMAaTHYECKHUE MOJEIU | OTBETCTBEHHOI'O
M€ XUMUYECKHUX JJIEMEH- MPOBOJIHOCTBY, «3JIEKTPOIPO- nonoxenne ux B [ICXD C BbIIEJICHHEM OTHOIIICHHS K
ToB .U.Menneneena. Ba- BOJHOCTBY». OmnucaHue mojo- AW Menneneera CYILIECTBEHHBIX YUEHUIO,
YKHEHIITNE MPOCTHIC Be- JKEHUS DJIEMEHTOB-METAIIIOB B XapaKTePUCTUK TOTOBHOCTH U
IIECTBA -METAJIIBL; Kelle- [Tepuomuueckoii cucteme Xu- 00BEKTA. CIOCOOHOCTH
30, aJIIOMUHUMN, KaJIbIIHIA, Mu4eckux snemenToB [l. U. YUUTBIBATH PA3HBIE 00y4aroIMXCs K
Mar"uii, HaTpUil, KaJuu. Menneneesa. Knaccudukarius MHEHHS M MHTEPECHI 1 CaMOpA3BUTHIO U
OO6mme pusnueckue MPOCTHIX BEIIECTB HA METAJLIBI 060CHOBBIBATH camoo0pa3oBa-
CBOICTBa METAJIJIOB. W HEMETAJUIbl. XapaKTepHUCTHKa COOCTBEHHYIO TI03UIMI0; | HUIO HA OCHOBE
J. OGpasibl MEeTaIoB. 00IIMX (hU3NIECKUX CBONCTB MOTHBAIIUHU K
JI. 6. O3HaKoMIIeHHE C METaJIJIOB. Y CTaHOBJIEHUE MPHU- 00y4eHUIO 1
KOJUIEKITUEH METaIlJIOB YUHHO-CJIEICTBEHHBIX CBSI3EH MTO3HAHMIO,
MEXIYy CTPOCHHUEM aToMa U XU-
MHYECKOM CBS3bI0 B IIPOCTHIX
BemecTBax— MeTtamiax. Camo-
CTOATENILHOE U3yUCHUE
CBOWCTB METAJUIOB TIPU COOJTIO-
JICHUH TTPaBUII TEXHUKU 0€3-
OIacHoCTH, 0(hOpMIICHHE OTUE-
Ta, BKJIIOYAIOIIET0 OMHUCAHUE
HAOJIO/ICHHS, €T0 PE3yJIbTATOB,
BbIBOJIOB. [TonmyueHue xumude-
CKO MH(OpMAITUU U3 pa3iiy-
HBIX HCTOYHHKOB
15 | IIpocteie Bemec- | [lonokenune nemeramnos | §15, ynp.3, 4 | Onpenenenns nousatuii «neme- | Xapakrepuzosath Heme- | CoznaBath (dhopmupoBanue
TBa- HemeTauibl. | B llepuonuueckoit cuc- TaJUIBD», «aUIOTponusy, Onpe- | TaJIbl U UX CBOWCTBA, CXeMaTHYeCKHe MOJCNH | YMCHHMS yIIpaB-
AHHOTPOHH,I Teme. Baxuelmue npoc- JIEJIEHUS IOHATUU «HEMeTalIl- nonoxenne ux B [ICXD C BBLIEJIICHUEM JIATH CBOEH
TEIE BEIIECTBA —HEMETA- JIBI», «aJUI0Tponus», «aiotpo- | A1 Menneneesa CYILIECTBEHHBIX O3HaBaTENb-
JIbl, 00pPa30BaHHBIC ATO- [THBIE BUIOU3MEHEHHMS, TN MO- XapaKTePUCTUK HOM JesaTenb-




MaMH KHCIIOpoJa, BOJIO- mudukanumy. Onucanue moso- o0beKTa. HOCTBIO
poxa, azora, cepsl, doc- KEHUS DJIEMEHTOB-HEMETAIIIIOB YUYHUTBHIBATh Pa3HbIC
¢opa, yriepona. More- B [lepuonnueckoit cucreme MHEHUS U HHTEPECHI U
KYJIBI IIPOCTHIX -BEIIECTB XUMH4YecKux anemenToB 1. W. 000CHOBBIBATH
-HEMETAJIJIOB: BOJIOPOAA, Menneneesa. OnpezneneHue COOCTBEHHYIO TIO3HUIIUIO;
KHCIIOpOo/a, a30Ta, Tajo- MPUHAATIEKHOCTH HEOpraHuye-
renoB. OTHOCUTENLHAS CKHUX BCIICCTB K OAHOMY U3
MOJIEKYJISIpHAs Macca. W3YUYEHHBIX KJIaCCOB: METAIIJIbI
CrocoOHOCTb aTOMOB W HemeTasuibl. JloKka3aTenbCTBO
XUMHNYECKUX DJIEMCHTOB OTHOCHUTCIBHOCTH ACIICHUA
K 00pa30BaHHIO HECKOIIb- MPOCTHIX BELIECTB Ha METaJIIbI
KHX TPOCTHIX BEIIECTB— W HEMeTaJlTbl. Y CTaHOBJIEHHE
aJuIoTponus. AJIOTPOII- NIPUYUHHO-CJICICTBEHHBIX CBS-
HbIe MOIN(UKAIIUH KHC- 3ell MeXly CTpOCHHEM aToMa
sopoja, gocdopa, onora Y XUMUYECKOH CBS3BIO B ITPOC-
Merannnyueckue u Heme- THIX BeUIeCTBaX— HeMeTaJllax.
TaJUIMYECKUE CBOMCTBA OOBsicHEHHE MHOTO00pa3us
MPOCTHIX BemecTB. OT- MPOCTHIX BEIIECTB TaKUM (pak-
HOCUTEIBHOCTh 3TOTO TOPOM, KaK aJuIOTPOIHSL.
TIOHSITHSL. CaMocTosTeIbHOE U3YUCHHE
. Ilony4yeHnue o30Ha. CBOMCTB HEMETAJIJIOB IIPHU CO-
OO0pas3iibl Oeroro u cepo- OJIFOJICHUH TTPABHIT TEXHUKU
'O 0JIOBa, OEJIoro u Kpac- 6ezomacHocTH, opopmiteHHe
Horo (ocdopa. oT4€ra, BKIIIOYAIOIIErO OIh-
JI. 7. O3HakomiieHueE C caHue HAOJIIOJICHUS, €ro pe-
KOJUIEKIIMEN HEMETAIJIOB 3yJbTaTOB, BEIBOAOB. BhInoHe-
HHNC CpaBHCHUS 1O aHAJIOT N
16 | KonmmuectBo [Tocrosnnas Asoragpo. | §16, ynp.1-4 | Onpenenenus nousTuii «konu- | Pemenne 3amay ¢ ucro- YYUTHIBATh Pa3HbIE BOCIIUTaHHE
BeIECTBA KonuuectBo BemecTsa YECTBO BEIIECTBAY», «MOJIbY, JIb30BaHUEM TMTOHSATHH MHEHHUS U HHTEPECHI 1 Ka4yecTB JIUIHO-

Mons. Monsipaas macca.
KpatHbie enuHuUIB! 13-
MEpEHHS KOJIMYeCTBa Be-
[IECTBA ~-MUJUTUMOITb U
KHJIOMOJIb, MUJUTUMOJISIP-
Hasl U KIJIOMOJISIpHAst
Maccsl BeniectBa. Pacué-
THI C UCIIOIH30BAHUEM
MOHATUH «KOJIMYECTBO
BEIIECTBaY», «MOJIApHAs
Maccay, «IOCTOSIHHAS
ABorajipoy.

«TIOCTOSTHHAs ABOTaIpoy, «MO-
JIsIpHas Maccay. Pemenue 3anau
C UCIOJIb30BaHUEM ITOHSATUN
«KOJIMYECTBO BEUIECTBA», «MO-
JIIpHAsi Maccay, «IOCTOSHHAs
ABorazipo»

«KOJTMYECTBO BEIIECTBAY,
«MOJISIPHAST Maccay,
«TOCTOSTHHASE ABOTaIpO»

000CHOBBIBATh
COOCTBEHHYIO TIO3UIIUIO;

CTH 00ecreynBa-
IOIIHX COLHAIb-
HYIO0 MOOHJIb-
HOCTb, CIIOCO0-
HOCTH MPHHHU-
MAaTh CAMOCTOSI-
TeNbHBIE
pelieHus.




. Hekoropsie MmeTanibl
M HEMETAJUIBI C KOJIn4ec-
TBOM BeliecTBa 1 MoJb

17 | Mossiptblit 00b- | Momsipubiii 00béM raso- | §17, ymp.1, 2 | Onpenenenus NOHATUI «MOJIsS- | OBJIaJ€HME OCHOBAMU Co3naBath ¢dbopmupoBaHHe
&M ra3zoobpasHeIx | 00pasHbix BemiecTs. Kpa- pHBIH 00BEM razoB», «HOpMa- | XMMUYECKOH IPaMOTHOC- | CXEMAaTHYECKUE MOJENU | OTBETCTBEHHOIO
BEIECTB THBIC EJMHULIBI U3MEpe- JBHBIE YCIOBUSY. PelieHue 3a- | TH: CIOCOOHOCTBIO aHa- C BBIICTIEHHEM OTHOUICHUS K

HUSI- MIJUTAMOJISIPHBIH, Jlad C UCTIONIb30BAHHUEM TTOHS- JM3UPOBATh U OOBEKTHUB- | CYLIECTBEHHBIX YUYEHHUIO,
KAJIOMOJISIPHBIH  00BEMBI THUH «KOJHUCTBO BEIIECTBAY, HO OLICHUBATh )KU3HEH- XapaKTEPUCTHK TOTOBHOCTH H
ra3000pa3HBIX BEIIECTB. «MOJISIpHAs Maccay, HbIE CUTYyaIlUH, CBSA3aH- 00BeKTa. CIIOCOOHOCTH
Pacuérsl ¢ ucnons3osa- «MOJISIPHBIN 00BEM ra3oB», HBIE C XUMHUEH, HABbIKa- 00y4JaroImxcst K
HUEM TOHSATHH «KOIU4e- «MOCTOsSIHHAST ABOTa/IPO». MU Oe3omacHoro odparie- CaMOpPAa3BUTHUIO U
CTBO BEIECTBAY, «MOJIsI- CocraBieHre KOHCIIEKTa TEKCTa | HUS C BEIECTBAMH, UC- caMmoo0pa3oBa-
pHast Maccay, MOJISIPHBIH MOJIb3yEMBIMHU B TTOBCE/I- HUIO Ha OCHOBE
00BEM ra3oBy», «IIOCTOS- HEBHOMH XU3HH; MOTHUBAIUHU K
HHas ABoraapo. 00y4eHUIO 1

. MonspHblii 00bEM MO3HAHUIO,
ra3000pa3HbIX BEIIECTB

18 | Pemenue 3amau Pacu€rei ¢ ucnone3oBa- | §17, ynp.4,5 | Pemenue 3amay ¢ ucnosnb3oBa- | Perienune 3ama4 ¢ OOHapyxuBaTh U (opmupoBanue

HUEM MOHSATHH «KOJIU4e- HUEM MOHATHH «KOJIMYECTBO UCIIOIb30BaHUEM bopmynupoBath yMEHHUsI yIpaB-
CTBO BEIECTBAY, «MOJIsI- BEILIECTBA», «KMOJIIPHAS Maccay, | MOHATHH «KOIUYECTBO y4eOHyto pobieMy 1oj | JIATh CBOEH
pHast Maccay, «MOJIsIp- «MOJISIPHBIN 00BEM ra3oBy, BEI[ECTBAY», «MOJISIpHAs PYKOBOJICTBOM y4HTENs. | O3HABATEIb-
HBIA 00BEM Ta30B»,«UUC- «oCcTOsIHHAST ABOTaIPOY Maccay, «MOJISIPHBIH BBIJIBUTaTh BEPCHH HOU AesiTeNb-
70 ABOraapo» 00BEM ra3oBy, pelieHus IpooIeMsl, HOCTBIO
OCO3HABaTb KOHEYHBII
pe3yibTarT,

19 | O6o0menne n Brmmonnenue 3aganmit [Tomyuenne XxuMu4ecKoi H- Knaccupunmposath OpraHW30BbLIBATh y4eO- | BOCIIUTaHHE
cucremarm3anus | 110 Teme «IIpocTeie (dhopmannm U3 pa3IMnIHbIX KUC- W3y4YeHHbIE 00BEKTHI U HOE€ COTPYTHHYECTBO U | YyBCTBa
SHAHMIA IO TeMe | BEIECTBa» TOYHHKOB. [IpencraBnenue SIBIICHUS1, OITMCHIBTH U COBMECTHYIO JIeATeNb- TOpJOCTH 32
«ITpocThie nHpopmarun no Teme «Ilpoc- pa3nuyath MpPOCTHIE HOCTbH C YUHTEIIEM H POCCHICKYTO
BEIECTEA» ThIE BEIIECTBa» B BUJE TAOIUI, | BEIIECTBa CBEPCTHUKAMU; XUMHAYECKYIO

CXE€M, OITOPHOT'0 KOHCIIEKTA, HayKYy,
B TOM YHCIIE C IPUMEHEHHEM
cpenctB UKT

3.« CoenuHeHMs] XMMUYECKHX 3JIEMEHTOB» 154

20 | Crenenp okucne- | CreneHb OKACIEHUS. §18, ymp.1, 2 | Onpenenenus noHaTHi «cTe- [Ipumenenue MOHATHI Co3naBath ¢dbopmupoBaHue
Hust. OcHOBBI HO- | CpaBHEHHUE CTEIEHH OKH MeHb OKHUCIICHUS, «BAJICHT- «CTeTleHb OKUCIICHHSI», CXeMaTHYECKHE MOJIENId | YMEHUS yIIpaB-
MEHKJIATYpbI 61~ | C/ICHHS H BATICHTHOCTH. HOCTBb». CpaBHEHHUE BaJICHTHO- | «BaJICHTHOCTDHY. C BBIJICTICHUEM JISITh CBOCH
HAPHBIX COE/IHHE- Omnpenenenne CTeneHn CTH U CTETIEHU OKUCIICHHS CpaBHeHME BAJIGHTHOCTH | CyLIECTBEHHBIX MO3HABATEIb-
_— OKHCJIEHUS 2JIEMEHTOB B U CTEIIEHU OKUCIICHUS XapaKTEePUCTHK HOU AesiTeNb-

OWHAPHBIX COEAMHEHHSIX. 00BeKTa. HOCTBIO

Cocrasnenue Gpopmyn




OMHAPHBIX COCTUHEHMU,
o01muii crocob ux Ha3Ba
HUil. buHapHbIe coenn-
HEHHsI METAJJIOB U HEMe-
TaJJIOB: OKCHJIBI, XJIOPH-
1bl, cynbuasl u np. Co-
craBlieHHe ux Gopmyn

21 | Okcupsl. Jlety- bunapHsle coequHeHUs §19, ynp.1-6 | Onpenenenne MOHATHS «OK- Knaccupunuposath OOHapyKuBaTh 1 ¢dbopmupoBaHUe
4ye BOJOPOJHBIE | HEMETaslloB: OKCHIIBL, cunpl». OnpeneneHue NpuHaa- | U3ydeHHbIe OOBEKTHI U (hopMyTHPOBATH OTBETCTBEHHOI'O
COEIMHEHNS JIeTy4He BOJIOPO/IHbIE JISKHOCTH HEOPTaHUYECKUX Be- | SBIICHUS, y4eOHyI0 TpobieMy moji | OTHOIIEHHS K

22 OKCI/IIII)I. HeTy- COCOIMHCHHUA, UX COCTaB U § 19, yIIp. 1-6 IIECTB K KJIaCCy OKCHUIOB 110 KHaCCI/I(bI/IHI/IpOBaTB PYKOBOJICTBOM YUYHUTENS. | YICHHIO,
dHe BOJIOPOJIHBIE Ha3BaHMUSL. HpeaCTaBHTe- ¢dopmyne. OnpeneneHre BajieH- W3yqeHHbBIE 00BEKTHI 1 BBIJIBUTATh BEPCUU TOTOBHOCTH H
COETHHEHIS /M OKCHJIOB: BOJIA, YIJle- THOCTH U CTEIICHU OKUCIICHHS SBJICHI, peleHus IpoOIIeMBl, § CIIOCOOHOCTH

KHCTIBIN Ta3, HeranéHas 3JIeMEHTOB B okcuaax. Omnuca- 0CO3HABaTh KOHEYHBIN 00yJarommxcst K
n3Bects. [IpencraBure- HUE CBOMCTB OT/AEIbHBIX Mpesi- pe3yJibTar, CaMOpPa3BUTHIO U
JIK JIETYy4YUX BOOOPOAHBIX CTaBUTEJIEN OKCHUJIOB. Cocras- YYUTHIBATH Pa3HbIE caM006pa3OBa-
COEIMHEHUI: XJIOPOBO- JieHre (HopMyJT U Ha3BaHUI OK- MHEHHS M MHTEPECHI 1 HUIO Ha OCHOBE
JIOpPOJ U aMMHAK. cunos. [IpoBenenne nabmoe- 060CHOBBIBATD MOTHUBAIMH K
J1. OOpa3iibl OKCHIOB. HU (B TOM YHCJIE TOCPEIOBAH- COOCTBEHHYIO TTO3UIHMI0 | O0YUEHHUIO U
JI. 8. O3HakomMIIeHHE C HBIX) CBOWCTB BELIECTB H MPO- MO3HaHMIO,
KOJIJIEKIIEel OKCHIOB. WCXOJSIIUX C HUMH SIBIICHHH, C
9. O3HaKOMIIEHUE CO COOJIFOJICHUEM TIPABUIT TEXHUKH
CBOWCTBaMHU aMMHaKa OezomnacHocTH; 0(hOpMIICHUE

OTY€Ta C OIIUCHUEM DKCIIEPU-

MEHTa, €ro pe3yJIbTaToB U

BBIBOJIOB

23 | OcHoBaHus Ocnoanus, ux coctap u | §20, ynp.1-6 | Onpenenenuns nonstuit «ocHo- | Knaccuduuuposars YMeHUe COTpYyIHUYATh | BOCIIUTAHUE

Ha3BaHUs. PacTB-MOCTB BaHUS, «IIENOYN», KKAUeCTBE- | W3yYEHHbIC OOBEKTHI U C YUMTENEM B ITOMCKE U | KAYECTB JINYHO-
ocHoBaHMi! B Bozie. Ilpe- HHas peaklus», KAHAUKATOp». | SBJIEHMUS, cbope nnpopmanumy, cTu obecneunBa-

24 | OcHoBaHus JCTaBUTENH LIETI0YEH: §20, ynp.1-6 | Knaccudukarus ocnopanuii no | Knaccudurmposars CIIyILIaTh €T0. FOIIUX COLUANIh-

THJIPOKCHUIBI HATPUS, Ka-
s v kanpiys. [loastue
00 MHJIMKATOpaX U Kade-
CTBEHHBIX PEAKIIUSIX.

M. O0pa3ibl OCHOBAaHUH.
KucnorHo-1ieno4ynkie
WHJIUKATOPHI U U3MEHE-
HHE UX OKPACKH B IIIENO-
YHOMH cpere.

JI. 10. KauecTtBeHHas pe-
aKIMs Ha YIJIEKUCIIBINA

pacTtBopuMOCTH B Bojie. Ompe-
JieTieHre IPUHA]ICKHOCTH He-
OpraHMYEeCcKHX BELIECTB K KIiac-
Cy OCHOBaHWUI1 110 (opmyIie.
Onpeznenenuie CTeNeHN OKUCIIE-
HHUA 3JIEMCHTOB B OCHOBAaHHAX.
Onu-canue CBOWCTB OTACTBHBIX
MpPEACTaBUTENE OCHOBAHU.
Cocrasnenue GopMyll U Ha3Ba-
HUI1 ocHOBaHUWH. Mcnionb3oBa-
HHC Ta6HI/IHLI PaCcTBOPUMOCTH

M3Y4YECHHBIC 00BEKTHI U
SIBJICHUS,

OBJIAJICHUE YMECHUEM
AHAJTU3UPOBATH W TUIAHH-
pOBaTh SKOJIOTUUECCKU
0e3011acHOE TIOBE/ICHIE B
LEJSAX COXPaHCHHUSI 3J10-
POBBSL U OKpYXaroLei
Cpelbl;

Co3gaBath
cXeMaTH4ecKre MOJEn
C BBIJICJICHHUEM
CyLIECTBEHHBIX
XapaKTePUCTHK
00BeKTa.

HYIO0 MOOUJIb-
HOCTb, CIIOCO0-
HOCTb TIPHHH-
MaTh CaMOCTOsI-
TEbHBIC
peLICHHS.




ras

JUTSI OTIpeieTIEHUs] pacCTBOPUMO-
CTH OCHOBaHHU. Y CTaHOBJICHHUE
TEHETUYECKOU CBS3U MEXKIY
OKCHJIOM 1 OCHOBAaHHEM H
Ha000poT

KucaoTsl, uX cocTaB u
HaszBanus. Knaccuduka-
uus kuciot. [Ipencrasu-

TENU KUCJOT: CEpHas, Co-
JsHas, azorHas. IlonsaTue

0 IIKaJe KUCIOTHOCTH
(mxane pH). M3menenne
OKPacKH WHAUKATOPOB.
O6pas3up! kucior. Kuc-
JIOTHO-ILENTOYHbIE HH/IH-
KaTopbl M N3MEHEHUE UX
OKPACKHU B HEUTPAIBHON
U KUCJIOTHOW Cpefax.
YHuBepcanbHbI HHIU-
KaTop U U3MEHEHHE ero
OKPACKH B Pa3IMIHBIX
cpenax. [lkama pH.

. 11. Onpenenenue pH
PacTBOPOB KHUCIIOTHI,
MIET0YN U BOJBI.

12. Onpenenenve pH

JIMMOHHOI'O U S10JI04YHOTr'O

COKOB Ha CpE€3€ IJI0J0B

§ 21, ynp.1-4

§ 21, ynp.1-4

OmnpeneneHus TOHITHI «KHC-
JIOTBI», KKUCIIOPOACOACPIKAIIUE
KHCJIOTBI», «OECKHCIOPOHBIC
KHCJIOTBI», «KUCIIOTHASI CPELIay,
«IeNIoYHas cpefiay, «HeHTpab-
Hasl cpenay, «kana pH».Kmac-
cu(UKaIUs KUCJIOT 110 OCHOB-
HOCTH U COACPIKAHHUIO KHCIIO-
pona. OnpeneneHue MpuHaI-
JISKHOCTA HEOPraHUYECKHX Be-
IIECTB K KJIACCY KUCIIOT 110
¢dbopmye. Onpenenenue
CTCIICHU OKUCJICHUA 3JICMEHTOB
B KucioTtax. Onrucanue CBOMCTB
OTZIETIbHBIX MTPEACTABUTENIEH
kucnot. CocraBieHue Gopmya
Y Ha3BaHUI KKUCIIOT. Mcnonb30-
BaHUE TaOJIMIBI PACTBOPHUMOCTH
JUTSL OTIPE/ICIICHUS PACTBOPHMO-
CTH KUCJOT. Y CTAHOBJICHHE
TEHETUYECKOU CBS3U MEXKIY
OKCHJIOM U THJPOKCHUJIOM U
Haobopor. [IpoBenenue HabO-
JleHu# (B TOM YHCIIE OTIOCPENO-
BaHHBIX ) CBOICTB BEILIECTB U
MMPpOUCXOAAIINX C HUMU sBJIC-
HUH ¢ cOOII0IeHIEM TIPaBUIT
TEeXHUKH Oe30macHocTH; oop-
MJICHHUE OTYETA C OMMCAHUEM
9KCIIEPUMEHTA, €r0 Pe3yJibTa-
TOB U BbIBOAOB. MccnenoBanue
CpeIbl pacTBOpa C MOMOIIBIO
WHMKATOPOB. DKCIIEPUMEHTAIb
HOE pa3jInu€HUE KUCJIOThI U LIE-
JIOYM C TTOMOIIBIO MHIUKATOPOB

Knaccupunuposath
M3Y4YCHHBIC 00BEKTHI U
SIBJICHUS,

yriIyOJIeHUE MPeICTaB-
JIEHU! 0 MaTepUalbHOM
€IMHCTBE MHPAa;

Co3znaBaTh
CXEMaTHYECKUE MOJICIN
C BBIICTIEHHEM
CYIIIECTBEHHBIX
XapaKTePUCTHK
o0beKTa.

YUHTHIBATH Pa3HbIC
MHEHHUS U HHTEPECHI U
00OCHOBBIBATH
COOCTBEHHYIO TIO3UIIUIO;
YMeHue COTpyIHHYAaTh
C YUHTEIEM B TIOMCKE 1
cbope nnpopmanumy,
CITyLIaTh €ro.

YCBOGHHE Mpa-
BWJI UHUBUY-
aJIbHOTO U
KOJIJIEKTUBHOTO
0e30macHoro
IIOBEJCHHUS B
Ype3BbIYANHBIX
CUTYaIUsIX,
YTPOXKAIOIINX
JKM3HH U
3JI0pPOBBIO
JIIOJICH;

25 | Kucinotsl
26 | Kuciotsl
27 | Conu KaK Ipou3-

Conu Kax Mpou3BOAHbBIE

§22, yup.1-3

OmnpenencHue MOHATUS «COIN.

Knaccupunuposath

Co3maBaTh cxeMaTuue-

¢dbopmupoBaHUe




BOJHEIE KHUCJIOT KHUCJIOT U OCHOBaHuM. x Onpenenenue o Gopmye M3Y4YCHHBIC 00BEKTHI U CKHE MOJIEIIN C BBIJEIE- | OTBETCTBEHHOI'O
U OCHOBAaHUU cocTaB M Ha3BaHus. Pac- NIPUHAJIEKHOCTH HEOPraHUYec- | SABJICHHUS, HHEM CYILIECTBEHHBIX OTHOLLIEHUS K
28 | Comnu Kak mpous- | TBOPHMOCTB coseli B BO- §22, ynp.1-3 | KHX BEIIECTB K Kaccy COJIEH. Kiaccuuuuposats XapaKTePUCTUK O0bEK- | YUEHHIO,
BOJIHBIE KHCIIOT Ae. [pencraButenu co- OmnpeieneHne CTENEHN OKUCIE- | y3yyennble 0ObEKTHL I Ta, YIUTHIBATh Pa3HbIE | TOTOBHOCTH M
1 OCHOBAHMI JIei: XJIOpHJT HAaTpHs, Ka- HUS 3JIEMEHTOB B coisax. Onu- SBJICHUS, IPUMEHSTD MHEHHUS ¥ HHTEPECHI U CIIOCOOHOCTH
pOoHar u docdar kaib- CaHUE CBOICTB OTJEIbHBIX TaGuuLB! pacTBOpuMOcTH | OOOCHOBEIBATH COOCT- oOyuarommxcs K
usl. npezcraBureneii coneid. Cocta- | g onpenenenns BEHHYIO MMO3UIIHIO; CaMOpa3BUTHIO H
J. OGpa3ups! coneil. BJIeHHE (OPMYI U HAa3BaHUI PACTBOPHMOCTH COJICH. camoo0pa3oBa-
JI. 13. O3nakoMIIeHHE C coneii. [IpoBenenue Habm0C- HUIO Ha OCHOBE
KOJUIEKIIUEHN COJIer HUM (B TOM YHCIIE OIOCPE0- MOTHBAlIMU K
BaHHBIX ) CBOICTB BEILIECTB U 00y4eHUIO 1
MpOUCXOJAIINX C HUMHU HBHHI/IfI, IIO3HAHUIO,
C cOOJIIO/ICHHEM TIPaBHII TeX-
HUKH 0€3011acHOCTH; 0hopMIIe-
HHE OTUETA C ONUCAHUEM DKCIIE-
pHYMEHTa, €ro pe3yJbTaToB U
BBIBOJIOB
29 | AmopdHbIe 1 AmMopdHBIe U KpUCTall- §23, ynp.1-3, | Onpenenenns NOHATHH «amo- [IpoBeneHue HaNIOJEHUN | YMEHUE ONPENETATh pasButHe
KPHCTaJIMUeCKue | JMYCCKHE BEIeCTBa. 7 pdHBIE BelecTBay, «KpUcTa- (B TOM uHMcIe ONOCPENo- | LeH U 3aa4u COOCTBEHHOTO
BEIIECTBA MexMoneKyIspHbIe JIMYECKHE BEIIECTBA», «KPHUC- BaHHBIX) CBOICTB BellleC- | JeATEIbHOCTH, LETOCTHOTO
B3auMOAeNCTBHS. THIIbI TAJUIMYECKAS pEIETKA», KMOH- | TBA U IMPOUCXOASIIUX C BEIOMpATH CpecTBa MHPOBO33pEHU,
KPHUCTATMUECKUX peré- Hasl KpUCTaJUTNYecKast perér- HUMH SIBJICHUH, C COOJIIO- | peanu3anuy Lelu 1 MOTPEOHOCTH U
TOK. 3aBUCHMOCThH Ka», «aTOMHas KpUCTaJlJIn4cC- ACHHUEM ITPpaBUJI TCXHUKHU NMPUMCHATL UX Ha TOTOBHOCTH K
CBOWCTB BEIIIECTB OT TH- Kasl peiéTKay, «MOJICKYJIsipHast | 0€30macHOCTH; 0POpM- MPaKTHUKE; camoo0pa3oBa-
MOB KPHUCTAUTMYECKUX KpHCTaJIINUecKas PetéTKay, JieHHE OTYETa C ONIUCAHU- | YUUTHIBATH Pa3HbBIE HUIO, B TOM
PEmETOK. «MeTaJIn4ecKast KpucTauim- €M DKCIIEPHMMEHTA, €r0 P& | MHEHHUS M MHTEPECHI U YHUCJIC U B
M. Monenu kpucramuiu- yeckas peleTka». Y CTaHOBJIe- | 3yJIbTAaTOB U BBIBOJIOB. 000CHOBBIBATh paMKax camo-
YECKHUX peIHéTOK XJiopu- HUC MMPUIHNHHO-CIICICTBCHHBIX CocraBJiieH1 € HA OCHOBE CO6CTB€HHyIO TIO3UIIHIO, CTOSITEIIbHOM
Jla HATpHsl, alMasa, OKCH- CBSI3€H MEXy CTPOGHHEM aTo- | TEKCTa TaONHIIbI, B TOM JeATelIbHOCTH
na yraepona (IV). Ma, XUMHYECKOW CBA3BIO U TH- YHUCJIE C IPUMEHEHUEM BHE ILIKOJIBI;
JI. 14. O3nakomiieHue ¢ MOM KpucTayndeckon pemér- | cpencts MKT
KOJUICKIIUEH BEIIECTB C KA XHMHUYECKHX COSIUHEHUH.
Pa3HbIM THUIIOM KpUCTaJI- XapaKTepI/ICTI/IKa AaTOMHBIX, MO-
JINYECKOU PEIIETKH. JIEKYJISIPHBIX, HIOHHBIX METall-
N3rorosiienne Moaenei JINYECKUX KPUCTAITUYECKUX
KPHCTAJUTMYECKHUX pe- PEWETOK; cpelbl pacTBOpa ¢
ETOK noMouisto mkaisl pH. Ilpuse-
JIeHWe IPUMEPOB BELIECTB C pa-
3HBIMU THIIAMHU KPUCTAJIJINYCC-
KOU PEIIETKH.
30 | YUncrsie BemecT- | Yucreie Bemectsa u cMe- | §24, ymp.1-4; | Onpenenenus noustuii cmecw», | Knaccuduuuposats YUUTHIBATH Pa3HbIC YCBOGHUE Tpa-




Ba U cMech. Mac- | cu. Ilpumeps! Kuakux, §25, ymip.1,2 | «mMaccoBas 1011 PaCTBOPEHHO- | U3YYEHHBIE OOBEKTHI U MHEHUS U UHTEPECHI U BWJI UHJUBUY-
COBAaS U 0OBEM- TBEPBIX U Ta3000pas3- O BellecTBay, «00bEMHas oJ1sl | siBIeHus, PemeHue 3aqad | 000CHOBHIBATH aJbHOTO U
Has 0 KoMmo- | HbIX cmeceil. CBoiicTBa BEILleCTBa B cMech». [IpoBene- | ¢ MCIONb30BaHWEM MOHS- | COOCTBEHHYIO MO3UIUIO; | KOJUIEKTHBHOTO
HEHTOB CMECH YUCTBIX BEIIECTB U CME- HUE HAOJIOICHHI (B TOM YHCIIE | THH «MaccoBas 0N CIIOCOOHOCTH JIeNIaTh 0e3omacHoro
celt. Ix coctaB. Macco- OITOCPEIOBAaHHBIX) CBONCTB Be- | DJIEMEHTA B BEIIECTBEY, BBIBOJIBI U MOBE/ICHUS B
Bas M 00bEMHAs TOTH LIECTB U MPOUCXOJAIINX C HU- | «MaccoBas JA0JIA pacTBO- | YMO3AKJIIOUEHUS U3 YpE3BBIUANHBIX
KOMIIOHEHTa cMecH. Pac- MM SIBJICHHH C COOTIOEHUEM PEHHOrO BEUIECTBAY, HaOJIOIEHHH, CUTYyaIsIX,
4€ThI, CBA3aHHBIE C UC- MpaBUJI TEXHUKHN 0€30MacHOCTH; | «00BEMHAS J0JIS Ta3000- yIpOXKaromUX
MOJIb30BAHUEM MTOHITHS ohopmiieHre oT4éTa C Onuca- Pa3HOro BELIECTBA» KU3HU U
«ITOTISD. HUEM 3KCIIepUMEHTa, ero pe- 3/I0pOBbBIO
JI. 15. O3nakomeHue ¢ 3yJIBTaTOB M BHIBOJIOB. TOJIEH;
00pa3ioM TopHOH
TIOPO/IBI

31 | Pacuérsl, cBsiza- | Pacy€rel, cBs3aHHbIE C §25, ynp.3-6 | Pemenue 3a1a4 ¢ ucnonb3osa- | [pencrasnenue CoznaBath BOCIIMTaHHE Ka-
HHBIE C TIOHATH- WCIIOJIb30BaHUEM ITOHSI- HUEM TMOHSITHH «MaccoBas J0- MH(OpMAIUK 10 TEME CXeMaTHYeCKHe MOACIN | YCCTB JIMYHOCTH

32 | em «gonsn.0606- | THA (([[OJ'ISI».UBI)IHOHHG- Togror Mp2 | /1% 27EMEHTA B BELIECTBEY, «CoeuHEeHUs XUMHUYEC- | C BBIAEIEHUEM obecrieunBaro-
IIIeHHE U CHCTe- HUE 33JaHuH 110 TeMe «MaccoBast /0711 PACTBOPEHHO- | KHX DIIEMEHTOBY B BUJIE CYILECTBEHHBIX LIUX COLUAb-
T r— «CoennHenns XuMuJec- IO BEILECTBA», «00BbEMHAS 0N | TAONMLL, CXEM, OIIOPHOTO | XapaKTEPUCTHK HYH MOOUJTb-

. KHX 3JIEMEHTOB ra3000pa3HOro BEIIECTBA. KOHCIIEKTa, B TOM YHUCJIE C | 00bEKTa. HOCTb, CIIOCO0-
Huit o teme Co-
MIPUMEHEHUEM CPEJICTB HOCTh MPUHU-
CAMHCHWS XUMH- HKT. MaTh CAMOCTOSI-
YECKUX DIIEMEH- TEIbHBIE
TOB» perieHus.

33 | Op2Ilpurorosne- | [Ipurorosnenue pact- | [Moarot k Kp | Bemonnenue npocreiimmx npu- | Habnronenue u onucaHue | yMEHHE ONPENENATh ¢dbopmupoBaHHe
HHE pacTBOpa BOpa caxapa u oIpee- €MOB 06pameHH>1 C na6opaTop- IMPOBOAMNMEBIX OIIBITOB, Eu 1 3a1a4u OTBETCTBCHHOI'O
caxapa H OIpele- | JIeHHe MAacCOBOIT IO HBIM 000pYyIOBaHUEM: C J1a0O0- XUMHYECKUX PEeaKIIHii, JeSITENBHOCTH, OTHOIIIEHHUS K
JIeHHE MaccoBOil | €ro B pacTBOpe PaTOPHBIM IUTATHBOM; CO CIUP- CIIOCOOHOCTH JIeNIaTh BEIOMpATH CpeCcTBa YUEHHIO,

JIOJIH €T0 B pacT- TOBKOH, C MEPHBIM LIATHHAPOM | BHIBObL M yMO3AKIIIO- peanu3anuy e 1 TOTOBHOCTH U
C BecaMH B COOTBETCTBHUU C Mpa | YEHUS U3 HAOIIOACHHIA, MIPUMEHATh UX Ha CIIOCOOHOCTH

BOpE

BHJIAMH TEXHUKH O€30I1aCHOCTH
Habnronenwue 3a cBoiictBamMu
BCUICCTB U ABJICHHUAMMU, IIPOUC-
xoasumMu ¢ BemectBamu. Coc-
TaBJICHHUE BBIBOJIOB I10 PE3yib-
TaTam IPOBENEHHOIO HKCIIEPU-
MeHTa. [Ipurorosienue pacTso-
POB C ONpeAENEHHON MacCOBOM
JI0JIE pacTBOPEHHOIrO BELIEC-
Ba. [IpurorosiieHue pactsopa u
pacy€r MaccoBOM 0JIM PacTBO-
PEHHOTO B HEM BEILIECTBA

pa3nuyath U3y4eHHbBIE
KJIacChl HEOPTaHUYECKUX
coeauHenuit Onucanue
XHUMUYECKOT0 DKCIIEPHU-
MEHTa C TOMOLIBIO
€CTECTBEHHOT'O (PYCCKOT0
WJIH POTHOTO) S3bIKA
SI3BIKA XUMHHL.

MIPaKTHKE;
(dhopmupoBanue
HAaBBIKOB MPOBOUTH
XUMHYCCKUM
SKCIIEPUMEHT;

00y4aroIMXCs K
CaMOpa3BUTHIO U
camoo0pa3oBa-
HUIO HA OCHOBE
MOTHUBAIIUU K
O00yUYCHHIO U
MO3HAHUIO,




34

KontponsHas
pabota 2 o Teme
«CoenMHEeHUS
XUMHYECKUX dJIe-
MEHTOBY

4 N3menenus, mpoucxoasine ¢ BemecTsamu 139

§ 26, yp.1,3,

35 | ®usnueckue saBie | IloHsTHe sABIEHNUN Kak Onpenenenust MOHATHH «ancC- YMEHHUS UHTEIPUPOBATH YMEHHUE CIIyLIaTh U YCBOEHUE IIpa-
Hus. Pasnenenne | M3MEHEHHMH, IPOUCXOAA- | 4-6 (110 BbI- TUJUISIIAS, WITH TIepEroHKay, 3HaHUS U3 (PUBUKH B BCTYNaTh B AMAJIOT, BUJI UHAWBULY-
cMeceii mux ¢ BemectBom. OT- 60py) «KPUCTATH3ALH», «BBIIAPH- | XHMHUIO y4acTBOBATh B AIBHOTO U

JTUYNE XUMHYECKUX BaHUE», «(pUIBTPOBAHUEY, «BO- KOJUIEKTHBHOM KOJUIEKTUBHOTO
peakiuii oT PU3NIECKUX 3TOHKA, WK CyOIMMAIIHsD», «OT- o0CyxieHuu podieM, | 0e30MmacHOro
sABIICHUN. SIBIIeHHs, CBS- CTauBaHHE», KIEHTPUPYTUPO- -yMEHHUE yJalmxcs MOBEJICHUS B
3aHHBIE C U3BMCHEHUEM BaHUE». Y CTaHOBJICHUE MIPH- MPOU3BOJNTH MPOCTHIE | YPE3BBIYAMHBIX
KPHCTAITNYECKOTO YHHHO-CJIC/ICTBEHHBIX CBSI3EH JIOTHYeCKUe IeHCTBUS CUTYyalUsX,
CTPOGHHS BEIIECTBA MPH MEKAY PU3NIECKIMH (ananms, cuHTE3, YTPOKAIOLIHX
MTOCTOSIHHOM €ro cocrta- CBOWCTBaMH BEILIECTB U cpaBHeHHeE, 0000IIeHHE | KHU3HU U

Be, (DU3UUYECKHE SIBJIC- CHOCOOOM pas3jeieHUs CMecei U 1p.), 3JI0POBbBIO
Hus. Ouznueckue sBiie- -pediekcust CriocoO0B U | JIIOJICH;

HUS B XUMHH: JUCTUII- YCIIOBUH JEHCTBUS,

JSIMSL, KpUCTAJUTH3aLIHs,

BBIMIAPUBAaHUE U BO3TO-

HKa BEIIeCTB, QHIBTPO-

BaHUeE U NeHTpUudyrupo-

BaHUE.

. Ipumeps! puzuyec -

KUX SIBJICHUM: IJIaBJIe-

Hue napaduHa; BO3rOH-

Ka noja nin OeH30HHON

KHCJIOTBI; paCTBOPEHUE

OKpallIE€HHBIX COJIEN; IH-

(b dy3us AymmcThIX Be-

LIECTB C FOpSIIEN JIaM-

MOYKH HAaKaJIMBaHUS

36 | Xumnueckue AB- | SIBIEHUS, CBSI3aHHBIE C §27, ynp.1 Omnpenenenns MoHATHH «xumu- | Habnronenue u onuca- CoznaBath ¢dbopmupoBaHue
neHus. YCIoBUs | U3MEHEHHEM cocTasa Be- | yu 2 (110 YecKask peaxiys», «peaKiuu HUE TPU3HAKOB U YCIIO- | CXEMATHUYECKHE MOJETH | OTBETCTBEHHOIO
¥ [IPHU3HAKH [po- | WECTBA,XMMUUECKHE Pe- | griGopy), 3, 4 | TOPSHHUS, «OK30TEPMUUECKHE BUI TEUEHUS] XUMHUYEC- C BBIICTIEHHEM OTHOUICHUS K
TEKARIS XVIMI- akuud. [IpusHaku u yc- PEAKIHNY, «3HAOTEPMUYECKHE | KHX PEaKIMi, BEIBOABI HA | CYIECTBEHHbIX YUYEHHUIO,
4ECKHX peaKitii JIOBUS MPOTEKAHHS XN~ peaKmum. OCHOBAHUM AHAJH3A XapaKTePUCTUK TOTOBHOCTH H

MUYECKHX peakiuii. Boi- HaOJIIOJICHUI 33 DKCIIEPU- | 0OBEKTA. CIOCOOHOCTH

JCICHUEC TCIIJIOTHI U CBC-
Ta- p€aKn ropeHus.

MCHTOM

YUUTBHIBATH Pa3HbIE
MHEHUs U HHTEPECHI U

00y4aroIMXCs K
CaMOpa3BUTHIO U




[NousTre 06 9K30-1 SH-
JOTEPMUYECKUX pPEeaKIt-
SIX.

. Ilpumepsl xumMuyec-

000CHOBBIBATh
COOCTBEHHYIO TIO3HUIIUIO;

camoo0pa3oBa-
HUIO Ha OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U

KUX SIBJICHUW: TOPEHUE II03HAHUIO,
Mmarnusi, Pocdopa; B3an-

MOJICUCTBUE COJISIHOU

KHCJIOTBI C MPaMOPOM

NI MEI0M

37 | 3akoH coxpaHe- | 3akoH coxpaHenus Mac- | §28, ynp.1-3 | Onpenencaue nmoHsTHs «xu- | OOBICHEHUE 3aKOHA " yMEHHE CITyIIaTh U (dopmupoBanue
HUS MaccChI Be- ChI BEIECTB. XUMHYEC- MHUYECKOE YPABHEHUEY COXpaHEHUS MacCChI BCTyNaTh B 11aJor, HCHHOCTH
mecTB. Xummdec- | K€ ypaBHeHus. 3nate- Cocrasiienune ypaBHEHUI BEILIECTB C TOUKH 3pe- | "YMCHHC yHallnXCs 310pOBOTO 1
KUE ypaBHEHUS HHE MHJIEKCOB U KO- XUMHYECKHX pEaKiMii Ha HMsI aTOMHO-MOJIEKY- TIpON3SBOIUTE HPOCTBIC GesomnacHoro

(UITUCHTOBR. C?CTaBHe- OCHOBE 3aKOHA COXPAHEHHs! JSPHOTO YYEHHS. JIOTHUYECKUE IEHCTBUS o0pasa KU3HU;
HUE YPAaBHEHUM XUMU- (amanus, cUHTE3, CpaB-
o Mmacchl BemecTB. Knaccugu-
YECKHUX PEaKIIHi . HeHue, 00001IeHNE)
KalKs XUMHUYECKUX PEaKIIAN _pedieKcHs CrIoco6oB 1
0 TETI0BOMY 3P eKTy. yCIoBHil neficTBu,

38 | Pacuérsl mo xu- Pacu€rel o xumuyeckum | §29, ymp.1, 3 | Boinonnenue pac4€ros no xu- ITpooBoauTts pacuéros mo | Cosgasars cxemaruuec- | GOpMHpPOBaHHE
MHYECKMM ypaB- | YPABHECHHUAM. Pemenue MHYECKUM YpaBHEHHUSAM Ha Ha- XHMHUYCCKUM YPAaBHCHH- | KM€ MOJIETHU C BBIJIEIE- YMEHUA yIIpaB-
HEHISIM 3aJla4 Ha HaXOXKJICHUC XO0KJIEHUE KOIMYECTBA, MACChl | SIM HA HAXOX/CHUE KOIM- | HMEM CYIIECTBEHHBIX JIITH CBOGH

39 | PacudTel HO Xi- KONMHECTBA, MACCHI WM ["g7g yip.1,3 | W™ 00bEMa MPOAYKTa PEAKIUH | YECTBA, MACCHI MIIM 00BE- | XapaKTEPUCTHK OObEK- TO3HABATCIIE-
MUTECKIM YpaB- 00bEMa MPOJYKTa peak- 1O KOJIIECTBY, Macce Wil Ma IpoyKTa peakluu o | Ta. HO JIeSTEeNb-

1MUY TI0 KOJIMYECTBY, Ma- 00bEMY MCXOJIHOTO BEIIECTBA; KOJIMYECTBY, Macce WK HOCTBIO
HCHIAM cce WM 00BEMY UCXO/I- C MCIIOJIb30BAHUEM TTOHSATHS 00bEMY MCXOJIHOTO BE-

HOTO BelecTBa. Pacyérer «J10JI51», KOTJIa UCXOTHOE BE- IIECTBA; C UCIIOJIb30BaHU-

C UCIIOJIb30BAHUEM ITOHSI- IIECTBO JIAHO B BHJIC PACTBOPA C | €M MOHSATHS OIS,

THS «JI0JIS1», KOTJa UCXO- 3aJJaHHON MacCcOBOM JI0JIEH KOrJja UCXOJIHOE BEIIECT-

JTHOE BEIIECTBO JIaHO B PacTBOPEHHOTO BEIIECTBA MJIM | BO JIaHO B BUJIC pacTBOpa

BHUJIE pacTBOpa C 3aJaH- COJIEPKUT ONPENECIEHHYIO JOJIIO | C 38JJaHHONM MacCOBOM

HOM MacCcOBOH J10JI€H pa- pUMecen JI0JIE pacTBOPEHHOTO

CTBOPEHHOTO BEILECTBA BEIIIECTBA

WJIH CONIEPIKUT OIperie-

JIEHHYIO JIOJII0 IpUMECEn

40 | Peakiuu pasio- Peakuuu paznoxeHus. §30, yrip.1,3, | Onpenenenus nousaTuii «peak- | HaGmronenue u onucanue ® yMEHHUE CYyLIaTh U BOCIIUTaHUE
xkenus. [Tousitue | lpencrasienune o ckopo- | 4.2 ym 5 (o | UMM Pa3I0KEHUD», «KaTalnu3a- IIPOBOJAUMEBIX OITBITOB, BCTyIIaTh B JUAJIOr, ryMaHU3Ma,

0 CKOPOCTH XH- CTH XMMUYECKUX pPeaK- BBIOODY) TOpBI», «hepMenThI». Kmaccu- XUMUYECKUX PEAKLIHUM, y4acCTBOBAThH B IMO3UTHUBHOI'O

MHYECKOH peak- uuit. Katanuzatops. (uKayst XUMHYECKHX PEaKii | ClIocCOOHOCTH JIeNaTh KOJJIEKTUBHOM OTHOILIEHHUS K

LIUM ¥ KATaIH3a- DepMEHTHI. 10 YHUCIIYy U COCTaBy MCXOIHBIX | BBIBOJBI U yMO3aKJHO-U o0CyXIeHnn TpoodIieMm, TPYLY,

Topax . IlonyueHue rupok- BEILIECTB U MPOAYKTOB PEaKIUU. | YCHUS U3 HAOIIOACHHIA, -yMEHHE yJaliuxcs LIeJIEyCTPEMIIEH-
cupa menu (I1); paszmoxe- HaGmonenuie u onucanue npu- | CoCTaBJICHUE HA OCHOBE | TPOM3BOJUTH IIPOCTHIC HOCTH;




HHUC IICPMaHIraHaTa Ka-
JIMST; PA3JIOKEHUE TIEPOK-
cH/Ia BOJIOPOJA C TIOMO-
b0 JUOKCH A MapraH-
11a ¥ KaTaJia3bl kKapTode-
JIsl NJIX MOPKOBHU

3HAKOB M YCJIOBUW TEUEHUS XU-
MUYECKUX PEaKIUi, BEIBOJBI HA
OCHOBaHWM aHAJIN3a HaOIoe-
HHM 32 SKCIIEPUMEHTOM.

TEKCTa CXEMbI, B TOM
YHUCJIE ¢ TPUMEHEHUEM
cpenctB UKT

JIOTHUECKHE JIeHCTBUS
(amanus, cunTes,
CpaBHEHUE, 0000IIeHHE
u Jp.),

-pedekcust crocoooB 1
YCIIOBUM JIEHCTBUS,

¢dbopmupoBaHUe
OCHOB
9KOJOTrHYEeCKOM
KYJbTYpBI,

41 | Peakuuu coemu- Peaknuu coenuHeHus. §31, yIp 1, 2, | Onpenenenus NOHATHH «peak- HaOmroienue u onucanve ® yMEHHE CIyIIaTh U pa3BUTHE OIBITA
Henns. [lemoukn | Karamuruueckne u Heka- | 6, 8 MU COENMHEHUS, «OOpaTHUMBIC | MPOBOJNMBIX OIBITOB, BCTYIATh B JMAJIOT, 9KOJIOTUYECKU
T1EPEX0I0B. TaTUTUYECKUE PEAKIIHH, pEaKIuny, KHEOOPaTUMBIC pea- | XUMHUYECKUX PEaKIui, y4acTBOBAThH B OPUEHTHPOBAH-

o0paTUMBbIC U HEOOpaTH- KIIMHY, «KATAIUTUYECKUE PEaK- | CIIOCOOHOCTH JIeNIaTh KOJIJIEKTUBHOM HOM
MBIC PEAKIUH. LUN», «HEKATATUTUYCCKUEC BBIBOJIBI I YMO3aKJIO- 00CyXIeHuu IpodieM, | pedieKCUBHO-
JI. 16. Oxucnenne Mmeaun peakiumny. Knaccudukaius yeHUs U3 HaOJIIOIEHHI, -YMEHHUE yUaIuxcst OLICHOYHOU 1
B IJIAMEHU CIIUPTOBKH XUMHYECKUX PEAKIIM 10 YUCITY MPOU3BOAMTD MPOCTHIC MPaKTUIECKOM
Y COCTaBYy UCXOJHBIX BEIIECTB U JIOTUYECKUE JTCHCTBUS JSSITEITLHOCTH.
MPOJYKTOB PEAKIIUU; HAIIPaB- (ananmus, cuHTE3,
JICHHIO TIPOTEKAHUS PEAKIIHH; CpaBHEHUE, 0000IIeHNE
y4JacTHio kaTanmsaropa.Habro- U 1p.),
JICHHME U OIMCAHUE TPU3HAKOB U -pediiekcust crocoooB 1
YCIIOBUW TEUEHMSI XUMHUECKUX YCIIOBUH JICHUCTBUS,
peakuuid, BBIBOJIbI HA OCHOBA-
HUU aHaJin3a HaOJIroICHUH 3a
AKCIIEPUMEHTOM

42 | Peakiuu 3ame- Peakuuu 3amenienus. §32, ymip.1, 2, | Onpenenenus nousaTuii «peak- | HaOmonenue n onucanue | y4acTBoBaTh B pa3BUTHE OIbITA
menus. Pstr ak- Psip akruBHOCTH MeTan- | 3 ynm 4 (1o MU 3aMEIIEHUS», «PsIT AKTUB- | MPOBOJUMBIX OITBITOB, KOJIJIEKTUBHOM OLICHOYHOM
THBHOCTH MeTajI- | J10B, €r0 HCTIONB30BAHKE | priGopy) HOCTH MeTanoBy». Knaccudu- | XMMHYECKUX peakiui, 00CyKJeHUHU IPOOIEM, | JEeATENbHOCTH,
OB JUTSL TPOTHO3UPOBAHHUS KaIusi XUMHYECKUX PEaKIIMid 10 | CIIOCOOHOCTH JIeNIaTh YYUTHIBATH Pa3HbBIC BOCIIMTAHUC

BO3MOXKHOCTH TTPOTEKa- YHUCIYy U COCTaBY MCXOJHBIX BBIBOJIBI U YMO3aKJTIO- MHEHUS 1 HHTEPECHI U KauecTB JINYHO-
HUS PEAKIUN MSKIY Me- BEIIIECTB U MPOJIYKTOB PEaK- YeHUs U3 HAOIIOICHHIA, 00OCHOBBIBATH cTH obecreunBa-
TaJlaMU ¥ KUCJIOTaMH, 1uu. Vcronb3oBaHue 3JIEKTPO- COOCTBEHHYIO MO3UIIHIO; | IOUIUX COLHANb-
peaKIuil BHITECHEHUS XUMHYECKOTO Psijia HaIpshKe- HYHO MOOUJTb-
OJIHUX METaJUIOB M3 pac- HUH (AKTHBHOCTH ) METaJIJIOB HOCTb, CIIOCO0-
TBOPOB MX COJICH JPyTHy- JUTSL OTIPE/ICIICHHUS] BO3MOXKHOCTH HOCTb TIPHHU-
MU METaJUTAMHU. MPOTEKAHUS PEAKIUN MKy MaTh CaMOCTOSI-
. BzaumonerictBue METaJIJIAMHU U BOJIHBIMHU PACTBO- TeJILHBIC
pa30aBJICHHBIX KUCIIOT C pamu KucJot u cosierd. HabGmro- pelieHusl.
MeTaJUIaMH. JICHHME U OIMCAHUE TPU3HAKOB U
JI. 17. 3amertienrie Mmeau YCIOBUN TEUCHHS] XUMUUECKUX
B pacTBOpE XJIOpHUIa peaKIuii, BHIBOJBI HA OCHOBA-
menu (II) xenezom HUY aHaJIN3a HAOIOICHHI 32
AKCIIEPUMEHTOM
43 | Peakuuu ooMme- Peaknuu oomena. Peak- §33, ynp.1,3; | Onpenenenus nousTuii «peak- | Habmonenue n onucanne | CosnaBarh YCBOEHHE Mpa-




Ha. [IpaBuio WU HeWTpaim3auuu. Ye- | 4, 5 unu 6 1K OOMEHay, «PeaKIui HEUT- | MPOBOJUMBIX OITBITOB, CXEMaTUYECKUE MOJIENIA | BUJI MHIUBULY-
Bepromne JIOBHS IIPOTEKAHUS Peak- | (110 BHIOOPY) | PATM3ALMID). Knaccudukarms XUMHYECKUX PEAKLIHM, C BBIJICIIEHUEM aJIbHOTO U
1M OOMEHa B pacTBOpax XUMHYECKUX PEAKIIHI 10 YUCITY | CIIOCOOHOCTH JIENIaTh CYIIECTBEHHBIX KOJIJIEKTUBHOTO
JIO KOHIIA. U COCTaBY UCXOJHBIX BEILIECTB BBIBOJIBI M YMO3aKIIIO- XapaKTEpUCTHUK 0e301acHOro
J1. PacTtBOpeHue ruipok- W MIPOAYKTOB peakuuu. Vicnonb- | YeHus u3 HaOIIOACHHIA, o0beKTa. IIOBEICHU B
cuna menu (I1) B kuciio- 30BaHUE TaOJHIIbI PACTBOPUMO- YUHUTBIBATh Pa3HbIC Ype3BbIYaNHBIX
Tax; B3aUMOJCUCTBUE OK- CTH JJIs1 OIIPEACIICHHUS BO3MOXK- MHEHHS 1 HHTEPECHhI U CUTyallUsX,
cuaa menu 1) ¢ cepHoit HOCTH TIPOTEKaHUS peakiuii 00- 000CHOBBIBATD YTPOKAIOIIHNX
KHCJIOTOH IIpu HarpeBa- MCHaA. Ha6n10z[eHHe " OIIMCAHHUC CO6CTB€HHyIO TMMO3UILUIO; JKHN3HU U
HUU MPU3HAKOB M YCIIOBUW TEUEHUS 3710pOBBIO
XUMHYECKUX PEAKIUM, BEIBOJIBI JIIO/IEH;
Ha OCHOBaHWH aHajK3a HabIro-
JIEHUH 33 DKCIIEPUMEHTOM
44 | Tunel XUMHUYEC- Tunbr xumuveckux pea- | § 34, ymp.1,3; | Onpenenenve noHATHs «ruj- HaGmonenue u onucanue | Co3naBarh Pa3BUTHE OIbITA
KUX PEaKkIuii Ha KUMW Ha IpUMEPE 2,4 wimm 5 (o | ponu3y». XapakTepUCTHKA XUMHU | HPOBOJAMMBIX OIIBITOB, CXEeMaTHYeCKHEe MOCH | DKOJIOTHYCCKH
[Ipumepe CBOMCTB BOAbI. Peakuus BEIOODY) YECKUX CBOWMCTB BOJIbI XUMHYECKUX PEAKLIHM, C BBIJICJICHUEM OpI:IeHTI/IPOBaH-
CBOWCTB BOJIBL. Pa310KEHUS-IIIEKTPOIIN3 CIIOCOOHOCTH JIeNIaTh CYIIECTBEHHBIX HOM
TlonsTHE O THAPO BO/IbI. PeaKuHIE coennHe- BEIBOJIBI H yMO3AKITIO- XapaKTEePUCTUK pe(bneKcm\;lHo-
HUS-B3aUMOJIENCTBHE YeHUs U3 HAOIIOICHHIA, 00BEKTA. OLIEHOYHOU U
TH3e BOJIbI C OKCHUIaMU MECTall- -YMETh CIyLIaTh U HpaKTH‘IeCKOﬁ
JIOB ¥ HEMETaII0B. Y ¢JIo BCTyIIaTh B JUAJIOr, JACATCIIBHOCTH B
BUE B3aUMOJENCTBUS HWHTETPUPOBATHCS B JKU3HEHHBIX
OKCHU 0B MCTAJIJIOB U IpyIHIly CBEPCTHUKOB U CUTyanusx.
HEMETAJIOB C BOJOM. CTPOUTD TPOLYKTHBHOE
[TonATHE «TUIPOKCUIBI. B3aMMO/ICHCTBHE U
Peakuun 3amenienus- COTPYJHUYECTBO CO
B3aUMOACHUCTBHE BOAbI C CBEpCTHUKaAMHU U
MetauiaMu. Peakiiun B3POCJIBIMH.
0oOMeHa- THJIPOJIH3 Be-
LIECTB
45 | p3 [Ipusnaku [TpusHaku xumuuec- Beinonnenue npocreinux npu- | HaGmonenue n onucanue | yMeHHUE OTPEICIIATh YCBOEHUE Mpa-

XUMHUYCCKUX
peakuuii

KHUX peaKLun

€MoB oOpaineHus ¢ 1adboparop-
HBIM 000pYyIOBaHUEM: C J1a00-
paTOpHI)IM mTaTUBOM,; CO CHI/Ip-
TOBKOf/i, C MepHLIM HI/IJ'H/IH,Z[pOM
C BecaMH B COOTBETCTBHUH C IMpa
BHJIAMHU TEXHUKH 0€30MaCHOCTH
Habmronenue 3a cBocTBaAMH
BCIIIECTB U ABJICHUSIMU, HpOI/IC-
XOAAIIUMU ¢ BerectBamu. Coc-
TaBJICHUE BBIBOJIOB 110 PE3YIb-

IIPU3HAKOB U YCIIOBUM
TEYEHUSI XMMUYECKHX pe-
akiuii, BEIBOABI Ha OCHO-
BaHUM aHaJM3a HaOIIo/1e-
HHM 32 KCIIEPUMEHTOM

LEJIN U 33/1a4U Aes-
TEIbHOCTH, BBIOMPATH
CpEeACTBa pealn3alnuu
LEIH U IPUMEHATD UX
Ha IPaKTHKE; PopMuU-
pOBaHME HABBIKOB

IIPOBOJUTH XUMHUYEC-
KM DKCIIEPUMEHT;

BMJI UHIUBUY-
aJbHOIO U
KOJIJIEKTUBHOTO
0e3omacHoro
MOBE/IEHUS B
Ype3BbIYANHBIX
CUTYyaIUsX,
yTpOXKaIoMUX
KU3HU U
3JI0pOBbBIO




TaTaM MPOBEAEHHOT O IKCIEPH- JIIO/IEH;
MEHTA.

46 | O600IEHE U Brmmonnenue 3aganmit HcnonezoBanue 3HakoBoro Mo- | Knaccudunmpoath ® yMEHHE CIyIIaTh U ¢dbopmupoBaHHe
cucreMarm3amus | 10 Teme «M3menenus, nenuposanus. [lonydueHue Xxu- | U3ydeHHbIE OOBEKTHI U BCTYTaTh B JAMAJIOT, 9KOJIOTUYECKOT0
SHAHUI [0 TeMe MIPOUCXOAIIHE C MHUYECKOH MHPOPMAIMH U3 pa3- | SBICHUS y4acTBOBATh B KOJJIEK- | MBILIUIEHUS:yMe-
«A3MeHeHus, BEIIECTBAMM» JUYHBIX UCTOYHMKOB. [Ipeacra- TUBHOM OOCYKJ€HUN HUS OLIEHUBAaTh
NPOHCXOISIIITHE C BJIeHHE WH(OPMAIIHH 110 TEME npobieM, HHTErpUpPO- CBOIO JIESITeINb-
BEILIECTBAMID «3MeHenus, mpoucxXosIIre ¢ BaTbCs B TPYIIY CBEPC- | HOCTh M MOCTYTI-

BEILIECTBAMW» B BUJE TaOJIHII, THUKOB U CTPOUTH MPO- | KU JPYTUX JIO-
CXEM, OIOPHOTO KOHCIIEKTa, B TYKTHBHOE B3aUMOJIeii- | el ¢ TOukH 3pe-
TOM 4YHCJIE C TPUMEHEHHEM CTBHE U COTpYIHHYEC- HUS COXpaHEHUs
cpencts KT TBO CO CBEPCTHUKAMHU U | OKPY’KarOIen
B3pPOCIIBIMU. cpensl

47 | KonTponbHas pa-
6oTa 3 o Teme
«3MeHeHwHs,

IIPOUCXOIAIINE C
BEILIECTBAMUY
5. PactBopenune. PactBoprl. CBOMCTBa pacTBOPOB 3JEKTPOIUTOB 219

48 | Dnexrponurudec- | [lonstre 06 nexkrponu- §36, ynp.1-5 | Onpenenenns NOHATUHH «dJIEK- Habnrofenne u onucaHue | y4uThIBaTh Pa3HbIE BOCIIUTaHUE

Kasl TUCCOIMAINS | TUMECKON MCCOLUALIUH. TPOJIMTHYECKAs IUCCOLMALIND), | PEAKLMN MEXIY DJIEKTPO- | MHEHHUS U HHTEPECHI U KauecTB JINYHO-
ONEeKTPOIUTHI U HE3JIEK- «QIEKTPOIUTHI», «HEITEKTPOJI- | JIUTAMH C TTIOMOIIBIO 000CHOBBIBATH cTu obecneunBa-
TPOIUTHI. MeXaHu3M Ju- Tel». Xapaxmepuzoeambo €CTECTBEHHOIO (PYCCKO- | COOCTBEHHYIO TO3HMIINIO; | IOIIMX COLMAb-
CCOIMAIUH 3JIEKTPOIIH- o01mue, 0coOEHHbIE U HHIMBH- | TO WJIW POJHOTO) SI3bIKa H HYIO0 MOOUJIb-
TOB C pa3IMYHBbIM Xapak- IyaJbHbIE CBOICTBA KUCIIOT, SI3BIKA XUMHU HOCTb, CIIOCO0-
TepoM cBsi3u. CreneHb OCHOBaHMI, COJIEN B CBETE TEO- HOCTb [IPUHHU-
3NEKTPOIUTUUECKON JTH- PHUU IIEKTPOTUTHUECKOM JTuC- MaTh CaMOCTOSI-
ccoruaruy. CUiIbHbIE U COLMAIUH. Apeymenmuposams TEeJIbHbIE
cradble DIIEKTPOIHUTEI. BO3MOKHOCTb ITPOTEKaHUS pelieHus.

J1. UcnbiTaHue BelecTs XUMUYECKUX PEaKLHN B pacT-
1 UX PacTBOPOB Ha dJIEK- BOpax 3JIEKTPOJIUTOB, UCXOMS U3
TPOIIPOBOJHOCTD yCIIOBUU

49 | OcHoBHBIE 1T0JI0- | OCHOBHBIE OO EHUS §37, ynp.1-5; | Onpenenenns NOHATHH «CTe- Paznuuate «cuiibHbIE YMEHHE CIIyIIATh U ¢dbopmupoBaHue
xenns TOJI. TEOPHH DISKTPOIUTHYC- | §38 ymp.l, 2 | HCHb IMCCOLMALIMN»,«CHIBHBIC | JJICKTPOIUTEI», «C1a0ble |BCTYNATh B AUAIIOT, OTBETCTBEHHOI'O
VoHHEBIE ypaBHe- cKoil mucconuanuu.Pea- ANEKTPOIUTED», «CIA0bIe JIEKT- | SJEKTPOIHUTHI», «KATHO-  |y4acTBOBATH B OTHOILEHUS K
HUSL peaKLuil KUK 0OMeHa, Uaylme POIUTHI), «KAaTHOHBI», «AHHO- HBI», «KAHUOHBD?, «KUCJIO- |KOJJIEKTHBHOM YUEHHIO,

1o konna. Knaccugmuka- HBID», «KACJIOTBI», «\OCHOBAHUS», | ThI», «OCHOBAHU», o0CyXeHnHr TpoodIieM, TOTOBHOCTH U
LIS UOHOB U UX CBOMCT- «conu». CocTaBlieHHE YpaBHE- | «COJH». -YMEHHE y4aIIuXxcs CIIOCOOHOCTH

Ba. MonekynsipHbie U
HWOHHBIC YPAaBHCHUA pca-
KLU,

HUH JIEKTPOIUTUYECKON IHUC-
COLIMAIIUK KHCJIOT, OCHOBaHMH
u coneil. Mroctpauus npume-

MIPOU3BOAUTH MPOCTHIE
JIOTHUECKHE JIeHCTBUS
(amanus, cuHTeE3,

00y4aroIMXCs K
CaMOpa3BUTHIO U
camoo0pa3oBa-




M. 3aBUCHMOCTD 3J1EK-
TPOIPOBOJHOCTH VK-
CYCHOM KHCJIOTBI OT

paMu OCHOBHBIX MOI0KEHUH Te-
OpHUHU IEKTPOIUTUUECKON JHC-
COLIMAIUN; TEHETUYECKOM B3a-

CpaBHEHUE, 0000IICHNE

up.),
-pediekcust crocoboB 1

HUIO HA OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U

KOHIIEHTpauuu. prxke- HWMOCBSI3U MEXIY BEIIECTBAMHU YCIIOBUH JEHCTBUS, MO3HAHUIO,
HUE OKpPAIIEHHBIX (mpocroe BemecTBO — OKCUA— KOHTPOJIb U OLIEHKa
HMOHOB B JIGKTPUYECKOM THIIPOKCHI— COJIb). Paznuye- mporiecca u

roJe. HUE KOMIIOHEHTOB JI0Ka3aTellb- pe3yabTaToOB

JI. 18. B3aumogeiicTBue cTBa (TE3UCOB, APTYMEHTOB U JeSITENIbHOCTH;
PacTBOPOB XJIOpHUA HAT- (hopmbI noKazarenbcTBa). Onpe-

pHs 1 HETpaTa cepedpa. JICJICHUE TIOHATUSI «HOHHBIE pe-

19. IlonydeHnue HepacT- akuy. CocTaBiIeHHE MOJIEKY-

BOPHUMOI'0 THIPOKCHIA U JIIPHBIX, TIOJTHBIX U COKPAIIEH-

B3aUMOJICHCTBHE €I0 C HBIX HOHHBIX YPAaBHEHHUH peak-

KHCJIOTaMHU LUH C y9acTHUEM BJIEKTPOIUTOB.

50 | KucaoTsl: Kiac- Kucnorsl, ux knaccudpu- | §39, ynp.1-6 | Cocrasnenue xapakrepuctukn | Knaccuduuuposats YMEHHUE CIIylIaTh U Bocnuranue
cuduKanys u karus. Jucconmanms Ku- OOIIMX XMMHUYECKUX CBOWUCTB M3Y4YCHHBIC 00BEKTHI U BCTyNaTh B JUAJIOT, Ka4ecTB JTUYHO-
CBOMCTBA B cBeTe | CNIOT U MX CBOWCTBA B KHCJIOT C TMO3UIIMIA TEOpUH 1e- | siieHust Habmogenne n1 | y4acTBOBaThH B cTu obecneunBa-
DI CBETE TEOPUH DIIEKTPO- KTPOJIUTHYECKON JUCCOLMAIINH. | ONMCAHUE peakiuil ¢ KOJIJIEKTUBHOM IOIIUX COLUAITb-

51 | KircnoTsr: Kiiac- JIMTHHECKOI Auccouya- $39, ynp.1-6 CocraBnenue MOJIEKYIAPHBIX, MOMOIIIBIO  SI3bIKA XMMHUHU | OOCYXKJCHHH MPOOJIeM, | HYIO MOOWIIb-

uun. Bzaumoneiicteue TIOJIHBIX U COKPAIIEHHBIX HOH- CTPOUTH MPOAYKTUBHOE | HOCTb, CIIOCOO-
CH(beKaHHH 1 KHUCIIOT ¢ METaJlJIaMH. HBIX YPaBHEHUU peaKiuii ¢ B3aMMOJICCTBUE U HOCTb IIPUHU-
CBOHCTBA B CBETC | 3jeprpoxummueckuii ydactuem kuciot. Habmrone- COTPYAHHUYECTBO CO MaTh CaMOCTOSI-
191 pSAI HaIpsDKEHUN MeTa- HUE U OMKCAHUE PEAKITUN C CBEPCTHUKAMHU U TEIbHBIE
52 | Kucnotsl: Kinac- J1oB. Bzaumogpelicteue §39, ynp.1-6 | yuyactuem kucnoT ¢ IOMOIIBIO B3POCIIBIMH. peLIeHus.

cudukanus u
CBOMCTBA B CBETE

fie)il

KHUCJIOT C OKCUJIAMHU Me-
TajIoB. B3aumoneiict-
BUE KHCJIOT C OCHOBAaHH-
SIMH- pEaKLMsl HEUTpau-
3amuu. B3anmoseiictue
KUCNOT ¢ coisamu. Mc-
MOIL30BAHUE TAOTHIIEI
pPacTBOPUMOCTH JJIS Xa-
PaKTePUCTUKU XUMHUYEC-
KHUX CBOMCTB KHCJIOT.
JI.20.B 3aumMojeiicTBue
KHUCJIOT C CHOBAHHUSIMU.
21. BzanMmogencTBre
KHUCJIOT C OKCUJIAMU
METaJLIOB.

22. B3zanMmojencTBre
KHUCJIOT ¢ MeTaJlJIaMH.

€CTECTBEHHOT'0 (PYCCKOI'0 MU
POJTHOTO) SI3bIKA U SI3bIKA XH-
muH. [IpoBeeHIe OnbITOB, MO/
TBEPIKIAIOIINX XUMHUCCKUE
CBOWCTBA KHCJIOT, C COOJIIOIE-
HUEM MPaBUJI TEXHUKH Oe30ma-
CHOCTH

-YMEHHE yYaIIUXCs
MPOU3BOAMTD MPOCTHIC
JIOTHUECKHE JIeHCTBUS
(amanus, cunTes,
CpaBHEHUE, 0000IIeHNE
-pediiekcust crocoooB 1
YCIIOBUH JEHCTBUS,
KOHTPOJIb U OlICHKa
nporiecca u
pe3yabTaTOBR
JIEATEILHOCTH;




23. B3anMmogencTBre
KHCJIOT C CONSIMU

53 | OcHoBanug: kiac | OcHOBaHUS, UX KIIACCH- §40, yrip.1-6 | Onpenenenune nousaTus «ocHo- | Knaccupuuuposars [Mpunumarot, coxpaHstor | GopMUPOBaAHUE
cuduKanus u ¢dukanmst. Jucconnanus BaHUs». CocTaBJeHUE XapakTe- | H3y4eHHbIE OOBEKTHI U y4eOHylo0 3a1auy, OTBETCTBEHHOI0
CBOMCTRA B cBeTe | OCHOBAHMH U MX CBOWCT- PUCTHUKH OOIIMX XUMHYECKHX sBieHus: HaOnroieHne 1 |TUTaHUPYIOT ACHCTBHA B | OTHOIICHHUS K
o1 Ba B CBETE TEOPUH JIIEK- CBOMCTB OCHOBAaHUM (menoqefl OIMCAHUE PEAKIUNA C COOTBETCTBHH C IOCTa- YUEHUIO,

54 | Ocropanus: wiac | TPOHMTHIECKOI Ancco- §40, yip. 1-6 H HEPaCTBOPHMEIX OCHOBaHMil) | IOMOUIBIO $S3bIKa XMMHUH |BJICHHOH 3a/1ayeii, TOTOBHOCTH U

nuanuy. Baumoneicr- C IO3ULUI TEOPHUU IIEKTPOIIU- YCIIOBUSIMH €€ PEAJIU- CIIOCOOHOCTH
CH(beKaHHH 1 BHME OCHOBAHUH C COJSI- TH4yeckol auccounanuu. Coc- 3a1Uu 00yJarommxcst K
CBOMCTBA B CBETC | 1y Vicnons3oBanue Ta6- TaBJICHUE MOJIEKYJISIPHBIX, I10J1- -yMEHUE CIIylIaTh U CaMOpa3BUTHUIO U
19/ JINLBI PACTBOPUMOCTH HBIX U COKPAIEHHBIX HOHHBIX BCTyIaTh B JUAJIOT, camoo0pa3oBa-

55 | OcHoBauus: KiIac | s XapaKTEPUCTUKU XU- §40, ymp.1-6 YPaBHEHUH PEaKIuil C y4acTU- Y4aCTBOBAThb B KOJIEK- HHIO HA OCHOBE
cuduKaIus u MHUYECKUX CBOMCTB OCHO- eM ocHoBaHWH. Habmronenue u TUBHOM OOCYKJICHUN MOTHBAIIUHU K
CBOMCTBA B cBeTe | BaHui. B3aumopeiictere OMMCaHME peaKMid OCHOBAaHUI po0JieM, CTPOUTh O00yUYCHHIO U
O LIEJIOYEN ¢ OKCUaMU C IIOMOIIBIO ECTECTBEHHOI' O B3aUMOJICUCTBUE U [IO3HAHUIO,

HEMETAJUIOB. (PycCcKOro MK POTHOTO) SI3bIKA COTPYIHUYECTBO CO
JI. 24. B3aumoneiictBue u a3blka xumuu. [Iposenenue CBEPCTHUKAMU U
LIEJIOYEN C KUCIIOTaMHU. OIIBITOB, IIOATBEPKAAOIIUX XHU- B3POCIBIMH.

25. BzaumonetictBue MHUYECKHE CBOMCTBA OCHOBAHUH,

LIEJIOYEN ¢ OKCUaMU C cOOJIIO/ICHNEM TPaBHII TEX-

HEMETAJUIOB. HukH Oe3onacHoctu. CocTaBiie-

26. BzanmopencTBre HHE JI0KJIaJ1a 110 TeEME, Opee-

LIEJIOYEN C COJIIMH. JIEHHOW y4MTEeNeM

27. Ilony4eHue, CBOMCT-

Ba HEPACTBOPUMBIX OC-

HOBaHUM

56 | Oxcuapl: knaccu- | O6o0meHne ceeneHu §41, ynp.1-5 | Onpenenenus nousaTuii «ueco- | Knaccupuuuponars [IpuHnMarOT, COXpaHAIOT | YCBOEHHUE Ipa-
(uKanus u CBOM- 00 oKkcHax, UX KIaccH- neoOpa3yroye OKCUABI», «CO- | U3ydeHHBbIE OOBEKTHI 1 y4eOHylo0 3a1auy, BWJI UHJUBULY-
CTBa (uKanmy 1 CBOWCTBAX. neobpasyrolue OKCUIbD), «OC- | SIBIICHNUS IJIAHUPYIOT JICICTBUS B | aJIBHOTO U

57 | Okcmms: K1accn- J1.28. Baaumoneiictere §41, yrp.1-5 HO BHBIE OKCHJIBD), «KUCIOTHBIC | [aconduumpoBath COOTBETCTBUH C [IOCTa- KOJIJIEKTUBHOT'O
(buKarust 1 CBOIi- OCHO BHBIX OKCHUJIOB C okcuibl». CocTaBieHHe Xapak- W3yqeHHbBIE 00BEKTHI 1 BJIEH HOW 3aJa4ei, 0e3omacHoro
cTBa KHCIIOTaMH. 29.Bzaumo- TepUCTHKH OOIIMX XUMHYECKUX | gnoop o HaGrosterme | YC/IOBIAMH €€ peanusa- | NOBEICHUS B

ACHCTBHE OCHO BHEIX Ok CBOICTB coneo6pa3yfoum§ OK- | brcanme peakumit LUH Ype3BbIYANHBIX
CHJ0B C BOLOH. CUJOB (KI/ICiIOTHI)IX M OCHOBHBIX | (1cHI0B ¢ OMOIIBIO -yMEHUE CIIylIaTh U CUTYalMsIX,

30. Bzaumoneiictue )c TO3ULNIT TEOPUHU BIIEKTPONI- | oorecTBEHHOTO (PyC- BCTyIaTh B JUAJIOT, YIPOKAKOIIHUX
KHCJIOTHBIX OKCHJIOB C Tr4yeckol auccounanuu. Coc- CKOTO HIH POTHOTO) y4acTBOBAaTh B KOJIIEK- KU3HH U
mienodamu. 31. Bzaumo- TABJICHUE MOJICKYIISAPHBIX, TOJ= | gopiwn proanpin s i TUBHOM OOCYXKJICHUU 3JI0pPOBBIO
JIEHCTBUE KHUCIOTHBIX HBIX ¥ COKpPAIIEHHBIX NOHHBIX po0JieM, CTPOUTh JIIO/IEH;

OKCHUJOB C BOJOU

YpaBHEHUI peaKLMil C y4acTu-
em okcunos [IpoBeneHue
OIIBITOB, IOATBEPKAAOIIUX XHU-

B3aUMOJEUCTBUE U
COTPYJHUYECTBO CO
CBEPCTHHKAMH U




MHUYECKHE CBOMCTBA OKCHJIOB, C
COOJTI0ICHUEM TTPABUI TEXHUKH
6e3omacuoctu. CocTaBiieHUe
JIOKJIa]1a 110 TEME, OIpPEIeIEH-
HOM CaMOCTOSATEILHO

B3POCIIBIMH.

58 | Conu: knaccudu- | Comu, ux aucconmnanus u | §42, yrp.1-5 | Onpenenenus noustuii «cpen- | Knaccuduuuposats IIpuHuMaroT, coxpanstor | Bocriuranue
Kallis ¥ CBOICTBA | CBOMCTBA B CBETE TEOPUH HHE COIN», KHCIIBIC COTTI, W3y4YeHHbIE 00BEKTHI U y4eOHylo0 3aauy, KauecTB JINYHO-
B cBere TDJI 3JEKTPOIUTHUECKON Auc- «OCHO BHBIE coim». CocraBiie- | SIBIEHUS Ha6HIO[[eVHI/Ie W |IUIRHHPYIOT NECHCTBHA B | CTH obecrieunBa-
59 | Conu: knaccudu- colaLum Bsaumopetict- §42, yip.1-5 HHE XapaKTePHCTHKY 0611[1/134 OIHCAHHE PEAKLMH CONelt | COOTBETCTBUM C M0CTa- FOIINX COLMANhb-
KaIs ¥ cBojficTaa | PR COMCH C Meraamy, XUMHUYECKHX CBOACTB CONeH C C TIOMOIIBIO ECTECTBEH-  |BJIEH HOM 3a1aueld, HYIO0 MOOUJIb-
0COOCHHOCTH ITHUX PEaK- MO3UINI TEOPUM 3JIEKTPOIIH- HOTO (PYCCKOTO MM YCIIOBUSIMH €€ peain3a- | HOCTh, CIIOCO0-
B cere TOJI nui. Bzaumonelicreue THyeckor auccoruanuu. Coc- POJTHOTO) SI3bIKA U SI3bIKA | IHH HOCTb [PHUHHU-
cosied ¢ consimu.Mcnosnb- TaBJIEHUE MOJIEKYJISIPHBIX, MO~ | XUMUHU. MaTh CaMOCTOSI-
30BaHHE TaOIUIBI PACT- HBIX U COKPAIIEHHBIX HOHHBIX TEJIbHBIC
BOPUMOCTH JIJIsl XapaKTe- YpaBHEHUI peaklUil C y4acTu- peuieHus.
PUCTHUKN XUMHUUYECKUX em coueil. [IpoBenenue onbIiToB,
CBOICTB COJ€El. MOATBEPKIAAIOIIUX XUMUYECKUE
JI.32. B3aumozeiicteue CBOWCTBA COJIEH, ¢ COOIIONEHH -
cojied ¢ KUCIOTaMH. €M MpaBHJI TEXHUKHU Oe3omac-
33. Bzaumoeiictue Hoctu. CocTaBiieHHe JOKIaaa
coJiell ¢ meIoYaMHu. 110 TeEME, ONPEALIEHHON caMo-
34. BzaumoeiicTBue CTOSITENIBHO
COJIEH C COJISIMU.
35. Bzaumoeiictue
pacTBOpOB COJIEN C
MeTaJlIaMU
60 | 'eneTnueckas Ienernyeckue psaapl Me- | §43, ymip.1,2, | Onpenenenue noHATHA «reHe- NnnroctpupoBats: [TpuHuMaroT coxpassiror | GopMupoBaHue
CBSA3b MEXKITY Taita u Hemeramwia. I'e- | 3y 4 (no Tryeckuit psag». CocraBieHue a) MpUMepaMH OCHOBHBIE | Y4eOHYIO 3a/1ady, Iia- OTBETCTBEHHOI'O
KJIaccaMu Heop- HETHHUECKas CBA3b MEKIY | BRiGopy) MOITeKyJIS-PHBIX, TIOHBIX 1 TIOJIOEHNS TCOPHH HUPYIOT JACUCTBUS B OTHOILICHUS K
T KJIacCaMH HeopraHuyec- COKpAIIEHHBIX MOHHBIX 3JEKTPOIUTHUECKON COOTBETCTBHH C IIOCTa- | YYEHHIO,
LIECTB KHX BEICCTB ypaBHEHUH peaxiuii ¢ JIMICCOLMAIINH; BJIEH HOM 3a1aueld, TOTOBHOCTH U
ydacTreM 31eKTpoiauToB. Coc- | 0) reHETHYECKYO B3au- YCIIOBUSIMHU €€ CHOCOOHOCTH
TaBJIEHNE ypaBHEHUH peakiuii, | MOCBA3b MEXIY BEIIECT- | peau3aluu 00y4JaroImxcst K
coorBercTByromux Ilocnenosa- | Bamu (ITpOCTOE BELIECTBO CaMOpPa3BUTHIO U
TEIBHOCTH («IIETIOYKE») Tpe- — OKCUJ- THAPOKCH]T - camoo0pa3oBa-
BpaIIeHU HEOPTaHMYECKUX COJIB). HUIO Ha OCHOBE
BEIIIECTB Pa3IMYHBIX KIacCOB. MOTHBAIIUHU K
BrinonHeHne npsiMoro MHIyK- 00y4eHUIO 1
THBHOTO JIOKa3aTeIbCTBA MTO3HaHMIO,
61 | [Ip4 Pemenue Pemenne sxcriepumen- O6pamienue ¢ 1a00paTOPHBIM [TmanupoBatk 1 MPOBO- yMEHHE ONpeeNnsTh yMeHHE

SKCIEPUMEHTAIIb

TaJIbHBIX 3aJ1a4

000pYy/I0OBaHUEM U HATrPEBATEIb-

JIUTH XUMHUYECKUH DKCIIe-

LIEJIH U 3aJa4u

YIPABIISITH CBOEH




HEIX 3a1a4 HBIMH ITPUOOpPaMH B COOTBETCT- | PUMEHT, CITIOCOOHOCTh JEATENBHOCTH, MO3HABaTEIbHON
BHUU C ITpaBUJIaMU TEXHUKHN 66- ACIaTh BbIBOABI U YMO3a- BI)I6I/IpaT]) CpeacTBa ACATCIIBHOCTBIO.
3omacHocTH PacrozHaBanue KJIFOYCHUS U3 HAOJIo/le- | pean3aliiy 1ed 1
HEKOTOPbIX aHMOHOB U KaTHO- HHﬁ, MPUMCHATL UX Ha
HoB. HaOmroneHue cBoiicTB Be- MIPAKTHKE;

LIECTB U NPOUCXOASIINX C HU- ¢dbopmupoBaHUe

MU sBieHni. Onucanre XuMu- HAaBBbIKOB ITPOBOJAUTH
YECKOro 3KCIEPUMEHTA C IIOMO- XUMHUYECKU I

IIBIO €CTECTBEHHOTO (PYCCKOro IKCIIEPHUMEHT;

WJIH POJTHOTO) SI3bIKA U SI3bIKA

XUMHH.

62 | O6o0meHue u [Mony4eHne XUMHYECKOM UH- [MpuHUMarOT, coxpaustoT | DopMUpoOBaHUE yMEHHE | (OPMUPOBAHKE
63 | cucreMaruszanus [Moaror. K (opmaru U3 pa3IMYHBIX HCTO- |yueOHYIO 3a/1auy, CIyIIaTh U BCTYNATh B 9KOJIOTHYECKOTO

SHAHUI IO TeMe KOHTp. pao. yHUKOB. [IpencraBnenue nH(oO- |MIAHUPYIOT IEUCTBUS B JMAJIOT, MBILUIEHU:
«PaCTBOpeHI/Ie. pManuu 1o TGMS ((PaCTBOpeHI/Ie. COOTBGTSTBI/II/I C l_‘I'OCTa- -YMCHHE yUaliuxcs YMCHUSA O CHHU-
PactBoper. CBOii- PactBopbl. CBOICTBa pacTBOPOB |BJICH HOIT 3a1a4eii, NPOU3BOAUTH NMPOCTBIE | BATE CBOIO
CTBA PACTBOPOB AIIEKTPOJIUTOBY B BHJIC TAOJMII, |YCIOBUSIMHU €€ peaii3a- JIOTUYECKHE ICHCTBHS JeATENbHOCTD U
CXeM, OMIOPHOT0 KOHCIIEKTa, B |IIUU (aHamu3, CUHTE3, CPaB- | MOCTYIKH

SMCKTPOJITOBY TOM YHCIIE C TPUMEHEHHUEM HeHue, obo0mIeHmue. ), JpYTHUX JIIOJeH

cpencte UKT -peduiexcust cnoco0oB u
YCIIOBUM JIEHCTBUS,

64 | KontponbHas pa- -yMEHHUE YYaIHXCsl
oota 4 1o Teme IPOU3BOIUTL aHAIIU3,
«PacTBopeHwe. CHHTE3, CPaBHEHHE,
PactBopsl. CBOii- obobmenne
CTBA PACTBOPOB KOHTPOJIb U OLICHKA

pe3yJabTaToB

3IEKTPOJUTOB) .

JeATENBHOCTH;

65 | Knaccuduxamuss | OKucIuTeNn»HO-BOCCTa- Omnpenenennst MoHATHH «okuc- | Kiaccuduumporats ® yMEHHUE CIIyLIaTh U pas3BuTHE
XUMHYECKHX pea- | HOBUTCIBHbIC PCAKIIHH. JINTEILHO-BOCCTAHOBUTEILHEIC M3Y4YCHHBIC O0BEKTHI U BCTYIaTh B TUAJIOT, COOCTBEHHOT O
kiii. OBP Ompenenenue cTernexHen pPEAKLIUI), KOKUCIUTENDY, seienus, OBP y4acTBOBATH B LICITOCTHOT'O

OKHUCIICHUS JUIs DJIEMEH- «BOCCTAHOBUTEIIb), KOKUCIIC- yriyOJieHue Ipe/ICTaB- KOJUICKTUBHOM MHPOBO33pEHUS,

TOB, 00pa3yOIIUX Be-

IIECTBA pa3HbIX KJIACCOB.

Peakiyu noHHOrO 00OMe-
Ha ¥ OKMCIIMTEILHO-BOC-
CTaHOBUTEIILHBIC PEaK-
. OKUCIUTEND U
BOCCTaHOBHUTENE, OKHC-
JIEHHE ¥ BOCCTaHOBJIC-
Hue. CocTaBlieHHE ypa-

HUey, «BoccTaHoBIeHney. Kia-
ccuuKaus XUMHYECKUX pea-
KIUH 110 IPU3HAKY «U3MEHEHUE
CTEIEHEW OKHMCIICHUS IIEMEH-
ToB». OTpesieneHre OKUCInTe-
JI1 ¥ BOCCTAaHOBUTENS, OKHCIIE-
HUS ¥ BOCCTaHOBJIEHUS.
Hcnonb3oBaHue 3HAKOBOTO
MOJIEIPOBAHUS

JIEHU! O MaTepUalbHOM
€IMHCTBE MHPA;

o0CyXIeHnr TpoodIieMm,
-yMeHI/IC yqamec;I
MIPOU3BOJUTH IIPOCTHIE
JIOTHUECKHE e CTBUS
(amanus, cuHTE3, CPaB-
HeHue, 0000IeHuE ),
-pediiekcust crocoooB 1
YCIIOBUH JIEHCTBUS,

MOTPEOHOCTH U
TOTOBHOCTH K
camoo0pa3oBa-
HUIO,




BHCHUM OKHCIUTEIBLHO-
BOCCTaHOBHUTEIIBHBIX Pe-
aKIUN METOJIOM DJICKT-
pOHHOTrO OanaHca.

. BzaumonerictBue
LIMHKa C CEpPOil, COJITHON
KHUCJIOTOM, XJI0PUJI0M
memu (I1). 'openue mar-
Huda. Bzaumonelicreue
XJIOPHOM U CEpOBOIOPO-
JTHOU BOJBI

66 | CoiicTBa uzyue- | CBOHCTBa MPOCTBIX ITogror. Cocrasnienue ypaBHeHuit okuc- | OBP yriryOnenue npen- YMEHUE OIPENENATh Lie- | BOCIIUTAHHUE
HHBIX KJIaCCOB Be | BellecTB- MeTaioB U KOHTp. pao. JIUTENTbHO-BOCCTAHOBUTEIBHBIX | CTaBJIEHUM O MaTepualib- | JIM U 3aJ1a4 JEeATElIbHO- | TOTOBHOCTH K
ILIECTB B CBETE HEMETaJUIOB, KUCIIOT U peaxIuii METOJIOM 3JIEKTPOHHO- | HOM €IMHCTBE MHpA; CTH, BBIOMPATh CPENICTBA | OCO3HAHHOMY
OBP cosiel B CBETE OKHCIIH- ro Oamanca. OnpeneneHne oku- peanu3anuu e u BBIOOpPY J1aNtb-

TEJIbHO-BOCCTAHOBUTEIb- CJIMTENS. ¥ BOCCTAHOBHTEIIS, MPUMEHSTh UX Ha Mpak- | Helei odpa-
HBIX peakiui OKHCJICHUS] 1 BOCCTAHOBJICHHS THKE; POpMUpPOBaHHE 30BaTENbHOM
HAaBBIKOB MPOBOJUTH TPAEKTOPUH.
XUMUYECKUH DKCIIEPU-
MEHT;
67 | UToroBasi KOHTpoOJiLHasi padoTa 5
68 | AHanu3 pe3ynbTaTOB KOHTPOIBHOH paOoThI. yriryOieHue mpeacTaB-
JIEHU! O MaTepUalbHOM
CANHCTBE MUPA;
9 Knacc
Ne | Tema ypoka | comep:kaHue Jdomamnee Bunbl nesTeabHOCTH [ImanupyemMbie pe3yabTaThl
Tun ypoxa 3aJaHue Yy4Jalnuxcs HA ypoke [IpenmerHbIE ‘ MeranpenMmeTHbIe JImgyHOCTHEIE
1. O0mras XxapakTepuUCTUKa XUMHUYECKUX JICMEHTOB M XUMHUYECKHUX peakiuii 104
1 XapaKTepHc- Tb B kaOuHere GU3MKH. §1, yop. 1-10 XapakTepucTuka XUMHAYECKHX OBJIaJlcHHE OCHOBaMH YMEHHE OpraHu3oBbiBaTh | Bocniutanue
2 THUKA XUMH- XapakTepucTHKa eMe- 3JIEMEHTOB 1-3-T0 MEepHOIOB MO | XUMHUYECKOH IpaMOTHOC- | yueOHOE COTPYIHHYECTBO | Ka4eCTB
YeCcKOro 3je- | HTa I10 €ro MoJI0KEHUIO B uX nojoxxeHuto B [leppoauuec- | TH: CHOCOOHOCTBIO aHa- | U COBMECTHYIO ACATENb- | JTUYHOCTH
MeHTa Ha oc- | [1epHOINYecKoil cuc- KOH cHCTeMe XUMHUYECKUX 3Jie- | JIM3UPOBATh U OOBEKTUB- | HOCTh C YYUTEIIEM U 00€CTIeUNBAOIIUX
HOBAHMM ero | TEME XHMHUECKUX d1ie- menToB 1. Y. Menpeneena; HO OLICHMBATh )KU3HEH- | CBEPCTHUKAMH; padOTaTh | COLUATBHYIO
menToB JI. . Mennenee- XUMHYECKUX CBOMCTB aM(oTep- | HbIC CUTyallMH, CBS3aH- | WHAWBUIYaJIbHO U B IPYy- | MOOMJIBHOCTb,
TMOJIOKCHUA B | oo Cpotictsa OKCH/JIOB, HBIX OKCHJIOB ¥ TUJPOKCHIOB. HBIC C XMMUEH, HaBbIKa- | TIe: HaXOAUTH oblIee CIOCOOHOCTh
Hepjzlolmqe- KHCJIOT, OCHOBaHHH U CO- CocraBiieHre MOJIEKYJISIPHBIX, MU Ge3omacHoro oopa- peIIeHre U pa3periaTh MIPUHUMATH
CKon Jieil B CBETE TEOPUHU TIOJIHBIX U COKPAIIEHHBIX HOH- IIEHUS C BEIIECTBAMH, KOH()JIMKTBI Ha OCHOBE CaMOCTOSITEIbHBIC
CucTemMe ANIEKTPOIUTUICCKOM JTH- HBIX YPaBHEHUI peakiuii UCIIOJIb3YEMbIMH B COTJIACOBAHMS TIO3UIHUI U | PELICHHS.

H.N.Menne-




JIeeBa CCOIIMaIlMU U OKHCJIe- MMOBCEIHEBHOM KH3HU, y4€Ta UHTEPECOB;
HUSA-BOCCTAHOBJICHMS.
. Monenu atoMOB 3J1e-
MEHTOB 1-3-r0 mepuomoB
Awmdotepnbie | [lonsatue o mepexoansix | § 2, ymp. 1-4 | Onpenenenue noHATHS «am- OBJIaJICHE YMEHUEM (hopMyIHpPOBATH, apry- (dhopmupoBanue
OKCHJIBI 1 anemeHTax. AMporep- (oTepHBIEC COETTHEHUS. aHaJIM3UPOBATH U IJIa- MEHTHPOBATh U OTCTAU- | OTBETCTBEHHOIO
THAPOKCHIBI | HOCTE. I'enernueckuii Habnronenue u onucanue pe- HHUPOBATh 3KOJIOTUYECKU | BaTb CBOE MHEHHUE; OTHOLLIEHUS K
PAA IEPEXOTHOTO AJle- aKLIMH MEXIy BellecTBaMHU Oe3zomacHoe TIOBEICHHE | YMECHHUE OIICHUBATh [Ipa- | y4e-HHIo,
MEHTA. C TIOMOUIbIO ECTECTBEHHOI'O B LIEJSIX COXPaHEHUs BIJIBHOCTH BBITIOJTHEHHUSI | TOTOBHOCTH U
JI. 1. Tlonyuenue ruapo- (pyccKOro Wi poaHOro) 3JI0POBbS M OKPY)KaroIlle | yueOHOI 3a1auu, COOCT- | CITIOCOOHOCTH
KcuJa IIMHKA U Uccleo- sI3bIKA U A3bIKAa XUMUU. Cpenbl; BEHHBIE BO3SMOKHOCTH €€ | 00Yy4arommxcst K
BaHUE €ro CBOWMCTB [IpoBeaenue onpITOB, MOJ- pelieHus; CaMOpPa3BUTHIO U
TBEPXKAAIOMINX XUMHYe- camoo0pa3oBa-
CKHe CBOWCTBa aM()OTEPHBIX HUIO Ha OCHOBE
OKCHJIOB M THAPOKCHIOB MOTHBAIIUU K
00y-4CHUIO U
M03Ha-HUIO
[Mepuoanyec- | Ilepuomuueckuii 3akon u | §3, ynp.1,2,5, | Onpenenenne BuioB knaccudu- | yriyOneHue IpeacTas- YMEHHUE OPTaHU30BbIBATh | YCBOEHHUE IIPABUII
Kuii 3akoH u | lleproanyeckas cucre- 6,8 Kallul: eCTECTBEHHOW U MCKyC- | JIGHHW O MaTepUajbHOM | ydyeOHOE COTPYIHHYECTBO | WHAWBUAYaIbHO-
[eproanyec- | Ma XMMHYECKUX dJeMeH- ctBeHHOM. Co3/laHue Mozienel ¢ | eTUHCTBE MUpa; Y COBMECTHYIO JIeITeNb- | 0 U KOJIJIEKTHB-
kas cucTema | TOB J..Meunneneera. BBIJICJIEHUEM CYLIECTBEHHBIX HOCTb C YUUTEIEM U HOT'O
I V. Mene- Paznuunsie Gpopmbl Ta6- XapaKTepUCTUK O0BEKTa U TIpe- CBEpCTHHKaMU; paboraTh | 6e30macHOro
eera B ceere | AL [lepnonuueckoit JICTaBICHUEM UX B [IPOCTPAHCT- WHJIMBU]IyaJIbHO U B TPYy- | TIOBEACHUS B
CHCTEMBI. BEHHO-TpaUIecKor Win 3Ha- TTe: HaXOIUTh o0IIee YpE3BBIUYANHBIX
yHCHUA O JI. 2. MonenupoBaHue KOBO-CUMBOJINYECKON (hopMme pElIEHKE U pa3pelaTh CUTyalHUsIX,
CTpOCHNH nocrpoenus [leproau- KOHQIIMKTBI HA OCHOBE YTPOKAOIIHX
aroma yeckoi cucremsr [, U. COTJIACOBAHUS MO3UIUI U | KU3HHU U
Menpeneesa yuéra uHTEepecoB; HOpMy- | 3I0POBBIO JIIOJEH;
JUPOBATh, ApTYMEHTUPO-
BaTh U OTCTaUBaTh CBOE
MHEHUE;
Xumnuueckas | XUMHUYECKas OpraHu3a- §4, ynp.1-5 XapakTepucThKa poJid XUMUYe- | IPHOOPETEHUE OIbITa YMEHHUE CAMOCTOSATEIBHO
OpraHM3anus | LHs XKUBOH U HEKUBOH CKHX 3JIEMEHTOB B KUBOW U HE- | MCIIONB30BAHUS a3y~ | ONPEAENSTh LIeTH CBOEro
SKHUBOI 1 He- | MPUPOIbl. XMMUYECKUH *)uBOM nipupojie. COCTaBICHUE | HBIX METOJIOB M3YUYCHUS | OOYYCHHS, CTABUTH U
JKUBOI IpH- COCTaB 57pa, MAHTHH U AHHOTALIH K TEKCTY. Onpene- BEIIIECTB ¢dbopmynupoBaTh ISt
OB 3eMHOM Kopbl. XuMHu4e- JIEHWE [eNY y4eOHOH JesiTeNb- yriryOlieHue mpeacTaB- | ce0st HOBBIE 3a/1a4d B

CKHE 3JIEMEHTHI B KIIET-
KaX KUBBIX OpraHu3MOB.
Makpo- 1 MEKpO3JIEME-
HTBI.

. Mogens ctpoenus

HOCTH C TIOMOIIBIO YYUTENS U
CaMOCTOSITENBHO, TIOMCK CPEeI-
CTBa €€ OCYIIECTBJIECHHUS 110
IJIaHy, COTIOCTaBJICHNE CBOUX
JICHCTBHIA C IIEIIbIO U IIPU HE0O-

JIEHU! O MaTepUalbHOM
€IMHCTBE MHPA;

yué0e 1 o3HaBaTeIbHON
JIeSITENBHOCTH,
pa3BUBAaTbL MOTUBBI U
HMHTEPECHI CBOEU
[03HABATEJIbHON




3€MHOT0 I1Iapa B More-
pedYHOM pazpese

XOAMMOCTH UCIIPABJICHUEC OLIN-
OOK C MOMOIIBIO YUUTENS U
CaMOCTOSITEIbHO

JIeATeIIbHOCTH;

Knaccuguka- | O600menue ceenenuii 0 | § 5 10 cnop: | OnpeneneHus NOHATHH «XMMH- | OBJIaJIEeHME OCHOBAMU yYMEHHE ONpPEeNeNsITh I0- | YCBOGHUE MPaBHII
U] XAMHYe- | XMMHYECKHMX PEAKUMAX. | «MpI MOJOII- | YECKAs PEAKUHUS», «PEAKLMH CO- | XMMHYECKOH IPaMOTHOC- | HATHS, CO31aBaTh 0000- | MHIMBHIYaJIbHO-
CKHX peak- Knaccnquaunil XUMH- | g K OUeHb SIMHEHUSY, «PEAKIUHU pa3iio- TH: CIOCOOHOCTBIO aHa- | IIEHUs, yCTaHABIIMBAThH T'O M KOJIJIGKTHUB-
1wt 1o pas- HECKHX PEAKIH 110 PA3- | payepony...y, | KEHUA, «PEaKin oOMeHay, JMU3UPOBATh M O0BEKTUB- | aHAJIOTHH, KIIacCCU(DUIM- | HOTO
SMUHBIM OC- | AYHBIM OCHOBAHHAM: yip.1, 2 «peaKiyi 3aMEIEHHsY, «PeaK- | HO OLCHMBATH JKU3HEH- | POBATH, CAMOCTOATENLHO 0e3omacHoro
HOBAHMSIM COCTaBY H YHCIY pearu- MU HEUTpaIU3aIin», «9K30- HBIC CUTYaIlUH, CBSI3aH- | BHIOMpaTh OCHOBAHUS U | TMOBENICHHS B
PYIOIIUX U 00pa3yrOIIH- TEpMHUUECKUE PEAKLIUN», «IHJI0- | HbIE C XUMHUEH, HABbIKA- | KPUTEPHHU IJIS KiIacCH(U- | Ype3BBIYAHBIX
XCs BEIIECTB, TEIIIOBOMY TEpMHUUECKUE peakluny, «o0pa- | MU Oe3omacHoro oodpa- Kallu¥, yCTAaHABIIUBATh CUTYyaLUsX,
a¢deKTy, HanpaBJIeHHIO, TUMBIE peaKIun», KHeoOpaTu- LICHUS C BEIIECTBAMH, MPUYMHHO — CJIEAICTBEH- | YIPOXKAIOMINX
W3MEHEHUIO CTeIeH it MBI€ PEaKII», OKUCIUTEIFHO- | HCIIOIb3yEeMbIMH B HBIC CBSI3H, CTPOUTH KHU3HU U
OKHUCIJIEHUS 3JIEMEHTOB, BOCCTaHOBHUTEIBHBIC PEAKIIUN», | TIOBCETHEBHOM KU3HH; JIOTHYECKOE PACCYyXkIe- | 3I0POBBIO JIIOJEH;
00pa3yroIIyXx pearupy- «TOMOT'CHHBIE PEeaKII», «TeTe- | YMEHHUEM aHaJIN3UPO- HUE, YMO3aKIIOUCHUE U
IOLIHE BelecTBa, dase, pOTEeHHBIC pEaKklny», «KaTajdu- | BaTh U INIAHUPOBATH JieniaTh BBIBOJIBI,
WCTIOJIb30BaHMIO KaTa- TUYECKUE PEaKIUN», «HeKaTa- 9KOJIOTHYECKH Oe30mac-
JM3aTopa. JUTHYECKUE PEAKIHNY», «TeIJIO- | HOE MOBEIEHHE B IENIX
JI. 3. 3amemienue Meau B BOi 3 (EKT XMMUYECKOW peak- | COXpaHEHHs 3I0POBbS U
pacTBope cyibdara Meau Iuu». XapaKTepUCTUKA XUMH- | OKpY)Karollel Cpe/bl;
(IT) xenezom YeCKUX peaKlMi Mo pa3InyHbIM
npu3HakaM. CocTaBieHHe MO-
JIEKYJSAPHBIX, TIONMHBIX M COKpa-
HIEHHBIX NOHHBIX YPAaBHEHUN
peakuwmii. OnpeneneHue OKuc-
JIUTENS U BOCCTAHOBUTEIS, OKH-
CIIEHMS ¥ BOoccTaHOBJeHMs. Ha-
OJro/IeHNe U ONKCcaHue peaklnuit
MEKAY BEIeCTBAMH C TOMO-
HIBI0 €CTECTBEHHOT'0 (PYCCKOT0
WJIH POJTHOTO) SI3bIKA U SI3bIKA
xumun. [Ipeacrasnenue nudop-
Marnuu 1o Teme «Kiaccuduka-
U] XAMUYECKUX PEaKInii» B
BHJIE TA0JIUII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCIIE C TIPH-
MeHeHuneM cpencts MKT
ITousarue o [TonsTre o ckopocTu xu- | §5 10 KoHIa, | OnpeneneHue MOHATHS «CKO- (dbopMHpOBaHUE MIEPBO- yMeHHe OpraHu30BbIBaTh | BocnuTanne
CKOPOCTH XH- | Mu4eckoii peakiuu. Pa- | yrip, 3-8 POCTh XUMUYECKOW PEaKIIuN». HaYaJIbHBIX CUCTEMATH- | Y4eOHOE COTPYAHUYECTBO | KA4eCTB JIMYHO-
MHUIECKOI KTOPBI, BIUSIOMINE HA OObsicHeHHE C IPUBEICHUEM 3UPOBAHHBIX MPEJICTaB- | M COBMECTHYIO JIeATeNb- | CTH oOecrieynBa-

peakiuu

CKOPOCTb XUMHNYECKUX

IIPUMEPOB BIIMSHUSI HEKOTOPBIX

JICHHUM O BEIIeCTBaX, HX

HOCTB C YYUTCIIEM U CBEC-

OIIMX Ccolralib-




peakuwmii. . 3aBucu-
MOCTh CKOPOCTH XUMH-
YECKOM peakluu OT IpU-
POIIbI pearupyronux Be-
IIECTB. 3aBHUCHUMOCTh
CKOpPOCTH XMMHUYECKOU
peakuuu OT KOHIICHTpa-
UM PEarupyroInux Be-
IIECTB. 3aBUCHUMOCTh
CKOpPOCTH XMMHUYECKOU
peakuuu OT TUIOIIAJH CO-
MIPUKOCHOBEHUS pearu-
PYIOIIMX BEIIECTB («KH-
MAIMH C10i1»). 3aBUCH-
MOCTh CKOPOCTH XUMH-
YECKOW peaKMu OT TEM-
nepaTypsl pearupyrommx
BemtecTB JI. 4. 3aBucu-
MOCTh CKOPOCTH XUMH-
YECKOM peaKluu OT IpU-
POIIbI pearupyronux Be-
IIECTB HA IIPUMEPE B3au-
MOJIEHCTBHS KHUCIIOT C
MeTaiaMi. 5. 3aBUCH-
MOCTh CKOPOCTH XUMH-
YECKOW peaKl MU OT KOH-
LIEHTPAIUN pearupyro-
[IUX BEIIECTB Ha MIPUMe-
p€ B3aUMOJIEHCTBUS LIM-
HKaC COJISTHOM KHCIJIOTOM
Pa3JIMYHON KOHLIEHTpA-
uuu.6. 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOU
peakiuu OT TUIOIIAIN
CONPUKOCHOBEHUS pea-
TUPYIOIIUX BEIIECTB.

7. MonenupoBaHUE «KH-
TISIIero cios». 8. 3aBu-
CUMOCTb CKOPOCTHU XU-
MHUYECKON peaKuu OT
TeMIIepaTyphl pearupyro-

(haKTOpOB HAa CKOPOCTh XHMH-
yeckux peakiuii. HaGmoneHue
U OIUCAHUE PEAKIUN MEXY Be-
IIECTBAMU C IIOMOIIBIO €CTECT-
BEHHOT'0 (PYCCKOT'O MJTH POJTHO-
o) si3bIKa U s13bIka XuMuu. [1po-
BeJIEHUE OIBITOB, TTOJTBEPKIa-
IOIIMX 3aBHUCHUMOCTh CKOPOCTH
XUMHYECKON peakluu OT pa3-
JUYHBIX (PaKTOPOB-

MpEeBpaIeHUsX, Yriyo-

JICHUE MPEJICTaBIEHUHN O
MaTepUabHOM eIMHCT-
BE MUpa;

pCTHUKaMU; paboTaTh
WHAWBUAYaIBHO U B TPY-
TTe: HaXOIUTh o0IIee
peleHne U pa3peiaTh
KOH(IUKTHI HA OCHOBE
COIIACOBAHUSA TIO3ULUH U
y4€Ta UHTEPECOB;
¢dbopmynupoBaTh, apryme-
HTHPOBATh M OTCTaNBATh
CBOE MHECHIE;

HYH MOOUJIb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSATENIbHBIC
pelieHus.




IUX BCIIECCTB Ha ITpUME-
p€ B3aUMOJIEHCTBUS OK-
cuna meau (II) ¢ pactBo-
pOM CEPHOM KHUCIIOTHI
[P PA3IAYHOU
TeMIepaType

8 Karanusaro- | KartanuzaTtops! u kata- §6, ynp.1-5 Onpenenenvie MOHATHS «KaTa- OBJIaJICHUE OCHOBAMH BJIAJICHUE OCHOBAMU Ca- | YCBOCHHE IIPaBUII
pBI 3. Uarnburopsl. AH- nu3aTop». HabnroneHre u onu- | XUMHUYECKOH TPAaMOTHOC- | MOKOHTPOJISI, CAMOOLIEH- | MHIMBHIYaJIbHO-
THoKcuaHThL. /1. I'omo- CaHME peaKIMii MeX/1y BEIIECT- | TH: CIIOCOOHOCTBIO aHa- | KU, IPUHATHUS PELICHUH U | TO U KOJUIEKTHB-
TeHHBII U reTeporeHHbIH BaMH C TIOMOIIBIO €CTECTBEHHO- | JIM3UPOBATh U OOBEKTUB- | OCYIECTBIICHUS OCO3HA- | HOTO
karanu3. depMeHTaTHUB- T0 (PYCCKOTO MM POHOTO) HO OLIGHMBATh )KU3HEH- | HHOTO BbIOOpa B yueo- 0e3omacHoro
HBIW KaTanu3. UHrnbu- SI3bIKA U sA3bIKa XxuMuu. [IpoBe- | HblE cUTyanuu, CBA3aH- | HOM U IIO3HABATENbHOU IIOBEICHU B
poBaHUe. JICHHE OIBITOB, MOATBEPAK/IAal0- | HbIE C XUMHUEH, HaBbIKa- | JEATEIbHOCTH; Ype3BbIYaiHBIX
JI. 9. Paznoxenue nepo- LUX BJIMSHHUE KATAJIU3ATOPOB MU Ge3omnacHoro oopa- CUTYyaIusX,
KCHJIa BOJOPOJa € ITIOMO- Ha CKOPOCTb XMMHUYECKOM pea- | LIEHMS C BEILECTBAMH, yrpOXKaroMUX
LIbIO0 OKCUJA MapraHua KIIUH HCIOJIb3yEMbIMH B KU3HU U
(IV) n xaTanassl. MIOBCEAHEBHOM JKU3HU; 3JI0pOBBIO JIFOJIEH;
10. OGHapyxeHue KaTa- YMEHHEM aHaJIN3UpO-
J1a3bl B HEKOTOPBIX MH- BaTh U MJIAHUPOBATH
HIEBBIX MpoaykTax. 11. 9KOJIOTHYECKH Oe3omac-
Wurnbuposanue B3au- HOE [OBEJICHUE B LIENAX
MOJIEHCTBHSI KHCIIOT C COXpaHEeHHUs 370pOBbs U
METa/NIaMH  yPOTPOIU- OKpYXaroIIEel Cpesl;
HOM
9 O06001IeHUE U CUCTEMATU3ALIUS 3HA- noBTop. §1-6 | Ilpencrapnenne undopmanuu (dhopmupoBanue YMEHHUE ONPENESNATh M0- | (JOPMHUPOBAHUE
Huii 10 TeMe «OO0Ias XapaKTepUCTH- o TeMe «Bpenenune. O6ras TepBOHAYATIEHBIX HATHSI, CO3aBaTh 0000- OTBETCTBEHHOT'O
Ka XUMHUUYECKHIX 3JIEMEHTOB M XMMHUe- XapaKTepUCTUKAa XMMHUYECKUX CHUCTEMaTU3UPOBAHHBIX | IIEHUS, yCTaHABIMBATh OTHOILEHUS K
CKHX PEaKLuil. DJEMEHTOB M XHMHYECKHX Peak- | Mpe/CTaBIeHu o aHaJIOTHH, KIacCU(DUIN- | YUCHUIO,
uuit. [leppoauueckuit 3aKoH U BEIIECTBAX, WX pOBaTh, CAMOCTOSATENIBHO | TOTOBHOCTH U
[epnoauueckas cucrema XMMH- | TIPEBPAIICHUAX W IPaK- | BEIOMPATh OCHOBAHHUS CIIOCOOHOCTH
gyeckux dneMeHToB [I.M1.Menze- | THYeCKOM MPUMEHEHUH; | KpUTEpUH AJIsl Kiaccuu- | o0yJarommxcst K
JieeBa» B BUJE TaONHII, CXeM, Kalll{, yCTaHaBJIUBATh CaMOpPa3BUTHIO U
OIOPHOr0 KOHCIEKTa, B TOM MPUYMHHO — CIIEACTBEH- | CaMOOOpa30BaHH
qHclie C IPUMEHEHUEM CPEICTB HBI€ CBSI3H, CTPOUTH 10 Ha OCHOBE
UKT JIOTUYECKOE PaCCykKIe- MOTHUBAIUU K
HUE, YMO3aKITIOUCHHE U O0yUYCHHIO U
JIeNIaTh BBIBOJIBI; MO3HaHMIO,
10 | KonTponbsHas pabota 1 mo teme «O06- | §7, ymp.1-6

masd XapaKTCPpHUCTUKAa XUMHUYCCKUX
9JICMCHTOB U XUMHYCCKHX peaKHHﬁ)>




11 | Anamus pesynapratoB KP Nel ‘
2. Meramibl 174
12 | Ilomoxeuue [Tonoxenne meramos B | §8, ymp.1-3; Onpenenenvie MOHATHS «METa- | OBJaJ€HHNE OCHOBAMHU yMEeHHE OLIeHMBATh Npa- | (OpMHUpPOBaHUE
3JIEMEHTOB- ITepuoguueckoii cucre- §9, ynp.2,4,5; | JIbD». CoctaBnenue xapakre- XMMUUECKOH TPaMOTHOC- | BUJIBHOCTD BBIIIOJHEHHSI | OTBETCTBEHHOIO
METAJIOB B M€ XUMHUYECKHX 3JIeMe- §10,ymp.2 PUCTHKA XUMUYECKHX SIIEMEH- | 111 cHOCOBHOCTLIO yueOHOH 3aaa4H, CO6CT-“ OTHOILEHUS K
Iepuommuec | HTOB J.1.Menneneesa. i 4 (110 TOB-METILIOB 110 HX TIONOXKe- AHATH3MPORATE 1 BEHHBIE BO3MOXKHOCTH €€ | yUEHUIO,
KOM CHCTEME MerannnquKaa"KpHCTa- BEIGODY) Huto B [lepuonuueckoii cucre- 0GB EKTHBHO OLCHHBATS pelieHus; BiIajieHle oc- | TOTOBHOCTH U
JUIMYecKast peméTka u M€ XUMUYECKHX 3JIeMEHTOB /. HOBaMH CaMOKOHTPOJIA, CIIOCOOHOCTH
JA.N. Menne- ’KM3HEHHBIC CUTYaIlUH
MeTaJUIMYecKas XMMHYe- W. MenneneeBa. Xapakrepuc- yauu, CaMOOILICHKH, IPUHATHSL | O0ydalomuXxcs K
ICCBA M OCO™ | crag csizb. OGLE ¢bu- THKA CTPOEHUSI ¥ 00IIUX (hu3u- | CBSI3aHHBIC C XMMHEH, pelIeHuH U OCYIIEeCTBIe- | CAMOPa3BUTHIO U
GenHoCTH 3MYecKHe CBOHCTBA Me- YeCKHX CBOMCTB TIPOCTBIX Be- HABBIKAMU OE€30TIACHOTO | HHsI OCO3HAHHOTO BBIOO- | caM000pa3oBaHu
CTPpOCHUA X | tannoB. CruiaBsl, HX wwecTB— MeraiioB. OGbsCHe- | oGpamenns ¢ Berect- pa B yueOHOIl 1 [T03HaBa- | 10 HA OCHOBE
aToMOB. PU- | cBoiicTBa U 3HAUCHHE. HHE 3aBUCUMOCTH CBOMCTB (MK BAMU TEILHOHN JIeSITeIbHOCTH; MOTHUBAILMHU K
3UYECKUE M. OGpa3iibl CI1aBoB MPEJCKa3aHUEe CBOVWCTB) XUMHU- ’ O00yUYCHHIO U
CBOICTBa Me- YEeCKHUX AJIEMEHTOB-METAJUIOB OT MO3HaHMIO,
TamtoB.Cruia- nonoxenus B [lepuogunueckoi
BBI CHCTeMEe XHUMHUYECKHUX 3JIEMEH-
toB J{. 1. Menneneena. Ycra-
HOBJIEHHE PUYMHHO-CIIE/ICTBE-
HHBIX CBSI3€H MEX]y CTPOCHHEM
aToMa, XUMHYECKOHN CBS3bIO, TH
IIOM KPUCTAJUINYECKON PELIET-
KU METAJJIOB U UX COCIUHEHUH,
uX O0IUMH PU3HYECKUMH
CBOICTBAMU
13 | XumMnueckue | XUMHUYECKHE CBOWCTBA §11, ynp.2 OmpenencHue TOHATHS «PSIT Bocnuranue kauect BJIAJICHHE OCHOBaMU ca- | Bocniuranue
CBOIMCTBA METaJIoB Kak BOCCTAHO- | yyu 3 (110 AKTUBHOCTH METAJUIOB». Xapak- | JUYHOCTH MOKOHTpOJISI, CAMOOILI€H- | Ka4ecTB JINYHO-
MeTaJIOB BUTEINEH, a TAK)KE B CBE- BEIGODY), 5 TEPUCTHKA XUMUYECKHX o0ecreunBaloIux KU, IPUHSTHUS PEIICHNH U | CTH o0ecrieunBa-
T MX MONOMKEHHS BOIE- |y 7 (o CBOWCTB MPOCTHIX BELIECTB- M€~ | COIHMAIIbHYIO OCYILIECTBJIEHUS OCO3HA- | IOLIUX COLMAJIb-
KTPOXMMUYECKOM PAfly BEIGODY) TaJuIoB. O§$HCHGHHG 3aBHCH- MOOHIIBHOCTS, HHOTO BbIOOpA B yqe6-u HYH MOOUJTb-
HamnpspKeHUH MeTalljoB. MOCTH CBOWCTB (MJIM TpecKa- CIIOCOOHOCTh HOW U NO3HaBaTEIbHON HOCTb, CIIOCO0-
J. B3zaumonelictBue me- 3aHUE CBOWCTB) XHMHUYECKHX MPUHUMATh NesITebHOCTH; HOCTh IPUHUMATh
TaJUIOB C HEMETaJUIaMHU. 3JIEMEHTOB-METAIIJIOB OT MOJIO- | CAaMOCTOSTENIbHbIE CaMOCTOSATENIbHbIE
JI. 12. BaumoneiictBue xeHus B [lepuoauyeckon cuc- | peleHusl. peuieHus.

pPacTBOPOB KHUCIIOT U
cojieil ¢ MeTaajJaMu

TEME XUMHNYCCKUX DJIECMCHTOB
. Y. MenneneeBa. Coctasiie-
HHE MOJIEKYJISIPHBIX YPaBHEHUN
peaKLnii, XapaKTEepU3yOIUX
XMMHYECKUE CBOMCTBA METaJl-
JIOB U UX COEAMHEHUM: JIEKT-
POHHBIX YPaBHEHUI IIPOLIECCOB




OKHUCJICHUSI-BOCCTAHOBJICHUS;
YPaBHEHUH JIEKTPOJIUTUYECKON
JIUCCOIIUAIINH; MOJIEKYISPHBIX,
TIOJIHBIX U COKPAIIEHHBIX HOH-
HBIX YPABHEHUH peaklMii ¢ yda-
CTHUEM BJIEKTPOIUTOB. Y CTAHOB-
JIeHUu e TPUYUHHO-CIICACTBCH-
HBIX CBSI3€M MEX]Y CTPOCHUEM
aToMa, XUMHYECKOHN CBSI3BIO,
THUIIOM KPUCTAJUIMYECKON pe-
MIETKU METAJIOB U UX COEIU-
HEHUH, NX XUMHYECKUMHU CBOM-
ctBamu. HalOumoienue u onuca-
HHUE XUMUYECKOTO DKCIIEPUMEH-
ta. [IpeacraBnenue nudopma-
LM B BHJIE TaOIHII, CXEM,OIO-
PHOT'O KOHCIIEKTa, B TOM YHUCJIE
¢ npuMenenueM cpeacts KT

14 | Ilony4yenwue Meramnnsl B mpupo/ie. §12, ynp.2-4 | CocraBiieHue MONEKYISIPHBIX (dhopMupoBaHUE MEPBO- YMEHHE OPTaHU30BbIBaTh | ()OPMHUPOBAHUE
METAJJIOB O6mmue crocoOsl nxX ypaBHEHUH peaKiHii 1 JJIEKT- HaYyaJIbHBIX CUCTEMAaTH- | y4eOHOE COTPYIHUYECT- | OTBETCTBEHHOTO
TTOJTyYCHMSI. POHHBIX ypaBHeHuMiA [IpollecCOB | 3MPOBAaHHBIX MPEACTaB- | BO U COBMECTHYIO JIESITe- | OTHOIICHUS K
JI. 13. O3HakomuieHuE C OKHCJIEHUSI-BOCCTAHOBJICHHUA, JICHWH O BelecTBaX, UX | JIbHOCTh C YUHUTENIEM U YUEHHIO,
pyAaMu kene3a XapaKTepU3YIOIIUX CIIOCOOBI MPEBPAIICHUSAX U MTPaK- | CBEPCTHUKAMM; pabOTaTh | TOTOBHOCTH U
nosrydeHusi MetauioB. [loqGop | THUECKOM MPUMEHEHWH; | WHAWBUIYAIBHO U B IPy- | CIOCOOHOCTH
(C TIOMOIIIBIO YUHUTEIISI) CIIOBA- OBJIJICHUE TIOHSATUHHBIM | TITIC: HAXOJUThH 00IIee 00y4aroImxcs K
pel, SHIUKIONEANHA, CIpaBOY- | aNmapaToM U CHMBOJIH- | pEIIeHHE W pa3pelaTh CaMOpa3BUTHIO H
HUKOB, 3JICKTPOHHBIX JTUCKOB U | YECKUM S3BIKOM XUMHM | KOH(DIJIUKTHI HA OCHOBE camMoo0pa3oBaHu
JPYTrUX UCTOYHUKOB HH(OpPMa- corjacoBa-HUs MO3UIMK | 10 HA OCHOBE
MU, HEOOXOIMMBIX ISl peliie- 1 yu€ra uHTEpecoB; Pop- | MOTH-BAIMH K
HUs yueOHbIX 3a1a4. Comocra- MYJIUPOBATh, APTYMEHTH- | 00Yy4e-HUIO U
BJIeHHE UH(OPMAIUH, TTOJTy4CH- pOBaTh U OTCTAMBATH MTO3HAHHMIO,
HOMW W3 pa3JIMYHbIX HCTOYHUKOB CBOE MHEHMUE;
15 | Kopposus Kopposus meraiios u §13, ynp.1-4 | Onpenenenus noustuit «kop- | Bocnuranue kauecTs yMEHHe OIleHHBATh Nipa- | BocmuTanue
METAJJIOB croco0Obl 6OpBOBI ¢ Helt pO3Hsl», «XUMHYECKasi KOPPO- JINYHOCTH BHJILHOCTH BBITIOJIHEHUS | KAYECTB JIMYHO-

3USI», «IJIEKTPOXMMHUYECKAS KO- | 00SCIICUMBAIOIIIX y4eOHOM 3a7auu, coOCT- | CTH o0ecreunBa-
ppo3usty. WumiocTparyst moHsi- COIHAITEHYIO BEHHBIE BO3MOXKHOCTH €€ | IOLIUX COIUalIb-
THH «KOPPO3HSI», KXXUMHUECKast | MOOMIBHOCTS, pelleHHUsT; BIaCHNE OC- | HYIO MOOWIIb-
KOPPO3HS», «AIEKTPOXUMHUEC- | CIIOCOOHOCTH HOBaMH CAMOKOHTPOJIS, HOCTb, CIIOC00-
Kas KOppO?)I/ISI)) HpI/IMepaMI/I HpI/IHI/IMaTI) CaMOOIICHKH, HpI/IHSITI/ISI HOCTb HpI/IHI/IMaTI)
MPOIIECCOB, TIPOUCXOIAIINX C CaMOCTOSITENIbHBIE pEIIeHUI ¥ OCYIIECTBIIC- | CAMOCTOSTENbHBIC
pa3HI/I‘IHI)IMI/I METaJlJiaMHU. Xa- peHIeHI/ISI. HUS OCO3HAHHOI'O B])I60- peHIeHI/ISI.




paKTEepUCTHKA CIIOCOOOB 3alln-
ThI METAJUIOB OT KOPPO3HH.

pa B yueOHOH U MMO3HABa-
TEILHOMN JIeSITeIILHOCTH;

16

17

[lenounsie
METaJLJTbI

OOm1as xapaKTepucTHKA
HIETIOYHBIX METAJIJIOB.
Meraisl B Ipupo/ie.
O6mmue crocoObI UX Mo-
ny4yenust. CTpoeHue aTo-
MoB. [lenounbie meTan-
JIBI— MPOCTHIE BEUIECT-
Ba. Baxnelimue coenu-
HEHUS IEJIOYHBIX MeTa-
JUTOB OKCHJIBI, THJIPOK-
CHJIBI M COTH (XJIOPHUJIBI,
KapOOHATHI, CyTb(aThl,
HUTpaTHI), X CBOICTBA
MpUMEHEHHUE B HAapO/I-
HOM xo3siicTBe. Kanmii-
HBIC Y100peHusI.

J1. OOpa3iibl MIEIOYHBIX
U MIETO0YHO3EMEITBHBIX
MeTauoB. Bzaumonei-
CTBHUE HATPUS, JIUTUS C
BOoJOH. B3anmopnelicteue
HATPHS C KUCIOPOAOM.
JI. 14. OkpammBanue
TJTAMEHH COJISIMH IIeNI0Y-
HBIX METaJUJIOB

§14, ynp. 1-5

Onpenenenyie MOHATHS «Ilie-
nouyHble MeTasuiby. CocraBie-
HUE XapaKTepUCTUKH IIeT0Y-
HBIX METAJUIOB IO UX MOJIO0XKe-
Huwo B Ilepronnueckoit cucre-
M€ XMMHUYECKHUX 3eMEHTOB /I,
N. MenneneeBa. Xapakrepuc-
THUKa CTPOSHHUS U OOIIHMX (PH3H-
YEeCKUX U XUMHUYECKUX CBONCTB
LIETOYHBIX METAJIIIOB. Xapak-
TepUCTHKa (HUBNIECKUX U XU-
MHYECKHX CBOMCTB OKCHUJIOB U
THIPOKCUIOB IIETIOYHBIX MeTa-
ju10B. OOBsICHEHHE 3aBUCUMOC-
TH CBOMCTB (MJIM IpeACKa3aHue
CBOMCTB) IIEIOYHBIX METAJUIOB
oT nonoxeHud B [leproanuec-
KOM CHUCTEME XUMUYECKHX DJIe-
mentoB /. 1. Menaeneesa.
CocraBneHre MOJIEKyJIIpHBIX
YPaBHEHHI peaKiuil, Xapakre-
PU3YIOIUX XUMUYECKHUE CBOM-
CTBa ILEJIOYHBIX METAJUIOB M UX
COEJIMHEHUN: 3JIEKTPOHHBIX
YPaBHEHUH NPOLIECCOB OKUCIIE-
HUS-BOCCTaHOBJICHUSI;, YpaBHe-
HUI 2JIEKTPOIUTUYECKON IHC-
COIIMAIINH; MOJIEKYJISIPHBIX, 11O~
JIHBIX U COKPAIIEHHBIX HOHHBIX
YPaBHEHUH pEaKLuil C y4acTh-
€M BJIEKTPOJIUTOB. Y CTAHOBJIE-
HUE€ MPUYMHHO-CIIEICTBEHHBIX
CBSA3€H MEX]y CTPOCHHUEM aTo-
Ma, XUMHUYECKOI CBS3bIO, TH-
IIOM KPUCTAJUIMYECKON PELIET-
KM IIETOYHBIX METAJIOB U UX
COEJIMHEHUH, X XUMUYECKUMHU
cBoiicTBaMu. Beruuciienus o
XHMHYEeCKUM popMmynam u ypa-

(dhopMupoBaHUE MEPBO-
HaYaJIbHbIX CHCTEMATH-
3MPOBAHHBIX TIPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MPEBPAICHUSX U MTPaK-
TUYECKOM TPUMEHCHHH;
OBJIaJICHHUE ITIOHSITUUHBIM
anmnapaToM U CHMBOJIH-
YECKHUM SI3IKOM XUMUH,
yriIyOJIeHUE MPEICTaB-
JIEHU! O MaTepUalbHOM
CIMHCTBE MHPA;

YMCHUE OIPEACIIATD I10-
HSTHS, CO37aBaThL 0000-
IICHUs, YCTaHABJIMBATh
AHAJIOTUH, KIaCCUDUITH-
POBaTh, CAMOCTOSITENHHO
BBIOMpATh OCHOBAHUS U
KpUTEPUU JIJIs Kitaccudu-
Kalu, yCTaHaBJINBAaTb
MPUYHHHO — CJIICTBEH-
HBIC CBA3U, CTPOUTH
JIOTUYECKOE PacCyx/e-
HHUE, YMO3aKITIOUCHUE 1
JCIaTh BBIBOAbI,

¢dbopmupoBaHUe
OTBETCTBECHHOI'O
OTHOILICHUA K
YUEHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00yYaroImxCcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHUBAIlUU K
O00yUYCHHIO U
MO3HAHUIO,




BHEHUAM pEaKIU, NPOTEKALO-
IIMX C YYaCTUEM IIEIIOYHBIX
METAaJJIOB M UX COETUHCHUMN
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bepunnui,
Maraui u
MIETIOYHO3EME
JIbHBIC METaJl-
JIBI

OOm1as xapaKTepucTHKA
9JIEMEHTOB T'JIaBHOM I10/I-
rpynmns! I rpynmet. Ctpo
enue atroMoB. Il[énouno-
3eMEeNbHBIE METAITBI—
HIpOCThIE BellecTBa. Ba-
JKHEHIIME COeAMHEHUS
ETOYHO3EMENBHBIX ME-
TaJJIOB- OKCUBI, THAPO-
KCHJIBI ¥ COTHU (XJIOPHUIBL,
KapOOHaThI, HUTPATHI,
cynbhatsl, pocdater), HX
CBOICTBA U IPUMHEHUE B
HApOJHOM XO3SIICTBE.

. BzaumonerictBue
Kanbuud ¢ Bojoi. B3au-
MOJICUCTBUE MarHUs C
KHCIIOPOIOM.

JI. 15. llomyuenue rus-
POKCHAA KaJIBIUS U UC-
CJI€ZIOBAaHUE €TI0 CBOMCTB

§15, ynp.1-7

Onpenenenuie MOHIATHS «ILENO-
YHO3eMeNbHbIe MeTauibDy. Coc-
TaBJICHUE XAPAKTEPUCTUKH IIIE-
JIOUHO3EMEJIbHBIX METAJUIOB 110
ux nosnoxenuto B [lepuognuec-
KOW CHUCTEME XMMHUUYECKHUX JJie-
mentoB . 1. MenneneeBa. Xa-
pakTepuCTHKa CTPOSHUs U 00-
mUX (PU3NYECKUX U XUMUYEC-
KHMX CBOMCTB LIENIOUHO3EMEIIb-
HBIX METAJUIOB. XapaKTEPUCTHU-
Ka (PU3MYECKUX U XUMHYECKHX
CBOMCTB OKCUJIOB U THJIPOKCHU-
JIOB IENOYHO3EMENBHBIX METa-
ju10B. OOBSICHEHHE 3aBUCUMOC-
TH CBOMCTB (MJIM IpeACKa3aHue
CBOWCTB) IIETO0YHO3EMENBHBIX
METaJUIOB OT noyioxkeHus B [le-
PUOINYECKON CUCTEME XUMU-
yeckux 3yieMenToB .M. Men-
neneeBa. CocraBieHHE MOJIEKY-
JIIPHBIX YPaBHEHUM pEaKLUM,
XapaKTEepU3YyIOIMUX XUMUIECKIE
CBOMCTBA LIETOYHO3EMEIIBHBIX
METAJIJIOB U UX COETMHEHUN:
3JIEKTPOHHBIX YPABHEHUH NPO-
LIECCOB OKHUCJIEHUSI-BOCCTAHOB-
JIEHUS; YPaBHEHUH JIEKTPOIIU-
THUYECKOM AUCCOIMALINN; MOJIe-
KYJISIPHBIX, TIOJTHBIX U COKpa-
IIEHHBIX MOHHBIX YPaBHEHUI
peaKMi C y4aCTUEM BJIEKTPO-
JINTOB. Y CTAHOBJICHUE IIPUYUH-
HO-CJIEJICTBEHHBIX CBSI3€H MEX-
Jy CTPOEHHUEM aToMa, XMMUYEC-
KOU CB$3bI0, TUIIOM KPUCTAJUIH-
YECKOM peléTKy MENOYHO3e-
MEJIbHBIX METaJIJIOB U UX COEJIU-

(dhopMupoBaHUE MEPBO-
HaYaJbHBIX CHCTEMATH-
3UPOBAHHBIX MPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MIpEBpAIICHUAX U TIPaK-
TUYECKOM IIPUMECHCHUH;
OBJIaJICHHUE ITIOHSITUUHBIM
armapaToM U CUMBOJIH-
YECKUM SI3LIKOM XUMHHU

yMeHI/IC OLICHUBATH Hpa-
BUJIBHOCTB BBITIOJIHCHU S
y4eOHO# 3a1a4u, coOCT-
BEHHBIC BO3MOXKHOCTH €&
pelIeHNS;

YMEHHE OPraHU30BBIBATh
y4eOHOe COTpYTHIUYECTBO
U COBMECTHYIO
HCATCIBbHOCTH C y‘II/ITeﬂeM
U CBEPCTHUKAMH;

¢dbopmupoBaHue
OTBETCTBECHHOI'O
OTHOILICHUA K
YYCHHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00y4aroImxcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTH-Balluu K
00y4e-HHUIO U
MO3HAHUIO,




HEHUH, NX XUMHYECKUMHU CBOM-
ctBamu. HaGmroaenue u onuca-
HHE XUMUYECKOTO IKCIIEPUMEH-
Ta. BeIuuciieHUs Mo XuMHYec-
KuM (popMyliaM U ypaBHEHHSIM
peaKuuid, MPOTEKAIOIINX C ydac-
THEM IIETOYHO3EMENIbHBIX Me-
TAJUIOB U MX COETUHEHUMN
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AITOMUHUN 1
€ro coeauHe-
HUS

Crpoenue atoma, pusu-
YeCKHUEe U XUMUYEeCKUe
CBOICTBA aIFOMUHUS KaK
npoctoro Bemecrsa. Co-
CIMHEHUS ATIOMUHHS
OKCHUJ] ¥ TUJPOKCHJ, UX
aMQOTEpHBII XapakTep.
Baxnelme conu anto-
MuHus. [Ipumenenue
AIIOMHUHHUS U €ro COeIu-
HEHUI.

JI.16. ITomyuenue ruapo-
KCH/Ia JIIOMUHHSA U HC-
CIIEIOBAaHHE ET0 CBOMICTB
Crpoenue atoma, pusn-
YEeCKHUE U XMMUYECKUE
CBOICTBA aIFOMUHUS KaK
npoctoro Bemecrsa. Co-
SIMHEHUS ATIOMUHHS—
OKCHUJ] ¥ TUJPOKCHUJ, UX
aMQOTEpHBII XapakTep.
Baknelmme conu anto-
muHus. [Ipumenenue
AIIOMHUHHUS U €ro COeIu-
HEHUI.

JI.16. ITomyuenue ruapo-
KCH/1a IIOMUHHSA U HC-
CIIEIOBAHHE Er0 CBOMCTB

§16, yip.1-7

CocTaBneHne XapaKTepUCTUKU
aJIFOMUHUA T10 €0 MOJI0KEHUIO
B Ileprognueckoil cucreme xu-
muyeckux snemenToB . 1. Me-
HJleneeBa. XapaKTepUCTHKA
CTpOCHUS, (PU3NYCCKUX U XUMH-
YECKUX CBOWMCTB aJIlOMUHUSL. Xa-
pakTepucThKa (U3NIESCKUX U
XUMHYECKHUX CBOMCTB OKCHUJIA U
rujipokcua amoMunus. O0bsi-
CHEHHE 3aBUCUMOCTH CBOMCTB
(wn Tpesicka3aHue CBOMCTB)
ATIOMUHUSA OT TTOJIOKEHUS B
ITepuognueckoii cucremMe Xu-
muyeckux snemenToB . 1. Me-
Haeneesa. CocraBlieHHE MOJIe-
KYJISIPHBIX YPaBHEHUI PeakLui,
XapaKTEePU3YIOIMUX XUMUIECKIE
CBOMCTBa aJIlOMHHUS U €r0 COe-
JTUHEHUH: DIEKTPOHHBIX ypaB-
HEHUU MPOLIECCOB OKUCIICHMUSI-
BOCCTaHOBJICHHUSI; YPAaBHEHUN
3IIEKTPOJIMTUYECKON TUCCOLU-
alli1; MOJICKYJISIPHBIX, TIOTHBIX
Y COKpAIIEHHBIX HOHHBIX ypaB-
HEHUU peaklui ¢ y4acTUEM
3JIEKTPOJIUTOB. Y CTAHOBJICHUE
MIPUIUHHO-CIICICTBEHHBIX CBSI-
3€ll MEeXy CTPOEHHUEM aToMa,
XUMHYCCKOHN CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PEeETKU
AJTFOMUHUS U €r0 COCIMHEHU,
€ro XMMHUYEeCKUMH CBOWCTBAMM.

OBJIaJIEHHE OCHOBAMH
XUMHYECKOW TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBEIKAMH 0€30I1aCHOI0
oOpalIeH s ¢ BEIIeCT-
BaMH,

paboraTh HHAWBUAYAIb-
HO U B TPYIIIE: HAXOAUTb
o011ee penienre u paspe-
math KOH(QIMKTHI HA OC-
HOBE COTJIacoBaHMS MO~
3ULUI U y4€Ta HHTEpE-
COB (OPMYJIUPOBATH,
apryMEeHTHPOBAaTh
OTCTauBaTh CBOE MHEHUE

Bocnuranue
Ka4ecTB JTUYHO-
CTH 00ecreuynBa-
FOIIMX COI[AAIIb-
HYH MOOUJIb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSITETLHEIE
pelieHusl.




Habnronenue n onucanue xXu-
MHUYECKOI'0 IKCIIepUMeHTa. Bbl-
YHCJICHUS 110 XUMHYECKUM (O-
pMyJlaM M ypaBHEHUSIM PEak-
LUH, TPOTEKAIOIIUX C Y4aCTUEM
AIIOMUHHS U €ro COeIUHCHUMN
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Keiae3o u ero
COCIUHCHUA

Crpoenue atoma, pusn-
YECKHUEC U XUMHUYCCKHUEC
CBOICTBA XKeJe3a Kak
IPOCTOro BeuiecTna. I'e-
HeTuueckue paasl Fe2+
u Fe3+. Baxneitmue co-
JM Kkene3a. 3HaueHue
JKeJe3a U ero coeluHe-
HUW JUIs1 IPUPOJIBI U
HapOJHOr0 X0351CTBA.
B3aunmopelicteue meran-
JIOB C HEMETaJJIaMHU.
ITonyyenue rugpokcu-
noB sxenesa (II) u (1ID).
JI. 17. BaumoneiictBue
JkKeJe3a C COJISIHOU KHUC-
JIOTOH.

18. Ilomydyenue TUAPOK-
cunos xenesa (I1) u (I11)
U U3YyYEHHUE UX CBOWCTB

§17, ynp.1-6

IToar mp p

CocraBnenne xapakTepUCTUKU
JeJe3a o ero MoJIoKEeHHIO B
[Tepuognueckoii cucreme Xu-
muyeckux snemenToB . 1. Me-
HJleneeBa. XapaKTepUCTHKA
CTpOeHHS, PUZNUECKUX U XH-
MHUYECKUX CBOMCTB Xkeme3a. Xa-
pakTepucTHKa PU3MUECKUX H
XUMHYECKUX CBOMCTB OKCHIOB
U TUAPOKCHIOB kerne3a. O0bsc-
HEHUE 3aBUCUMOCTH CBOMCTB
(unu mpezicka3aHue CBOMCTB)
JkKelesa ot nojoxxenus B Iepu-
OJINYECKON CUCTEME XUMUYEC-
kux snemenToB /. 1. Meunnene-
ea. CocTaBieHHE MOJIEKYJISp-
HBIX YPABHEHUH peaknuil, xa-
PaKTepU3YIOLUINX XUMHUECKHE
CBOMCTBA XeJie3a U ero coeu-
HEHUU: 3JIEKTPOHHBIX YpaBHE-
HUH TPOLIECCOB OKUCIIEHUA-BO-
CCTaHOBJICHUS; YPABHEHUH dJIe-
KTPOJIUTHUYECKON JTUCCOIMAIINH;
MOJIEKYJISIPHBIX, TTOJIHBIX U CO-
KpaII€HHBIX MOHHBIX YpaBHE-
HHUW peakluil ¢ y4aCTUEM DJIEK-
TPOJIUTOB. Y CTAHOBJICHHE ITPU-
YHHHO-CJIEICTBEHHBIX CBsI3eil
MEX]ly CTPOEHHEM aTOMa, XH-
MHYECKOUN CBSA3bIO, TUIIOM KpHC-
TAJUIMYECKOW PEUIETKH KeJie3a
U €ro COCAUHECHUM, ero XUMHU-
4ecKuMU cBoiicTBamu. Haburo-
JIEHHE U ONMCaHNe XMMHUYECKO-
ro SKCnepuMeHTa. Beruncnenus

OBJIaJIEHHE OCHOBAMM
XUMHYECKOW TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
KU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBEIKAMH 0€30IaCcHOI0
oOpalIeH s ¢ BEIIeCT-
BaMH,

yMEHHE OllEHUBATh TIpa-
BUJIBHOCTH BBIIIOJIHCHUS
y4eOHO# 3a7a4uu, coOCT-
BEHHBIC BO3MOXKHOCTH €&
peIeHus; BIaJeHue Oc-
HOBaMH CaMOKOHTPOJIS,
CaMOOIICHKH, TIPUHSATUS
pEeLIeHUH U OCYIIECTBIIE-
HHST OCO3HAHHOI'O BBIOO-
pa B yueOHOH U MMO3HABa-
TEILHOMN JIeSITeIIFHOCTH;

¢dbopmupoBaHUe
OTBETCTBECHHOI'O
OTHOILICHUA K
YYCHHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00y4aroImxcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHUBAIUU K
O0yUYCHHIO U
MO3HAHUIO,




M0 XUMUYECKUM (popMyinaM u
YPaBHEHMSIM PEaKLui, IpoTe-
KalOUIUX C y4aCTUEM XKelle3a
U €r0 COCUHEHUN

24 | IlpPemenne | Pemenue skcnepumen- DKCIEPUMEHTAIILHOE HCCIIEN0- | MPHOOPETEHHE OMbITa YMEHHE COOTHOCHTh YCBOCHHE TIPaBHJI
25 3KCHepHMeH- TAJIbHBIX 3aaa4 Ha pac- BaHHE€ CBOMCTB MCTAJJJIOB U UX HU3y4UCHH BCUICCTB! CBOU Z[eﬁCTBHSI C UHAUWBUAYaAJIbHO-
TaNBHBIX 3a- | TIO3HABaHME M MOIyde- COCIMHEHUH, pelIeHHE IKCIIe- HaOJTIOICHHS 32 MX NIPe- | IUTAHUPYSMBIMH T'O U KOJJICKTUB-
a4y Ha pac_ HHE COCANHECHUU METa- PUMCHTAJIbHBIX 3a/1a4 110 TCMC BpallCHUSAMU IIPHU IIPO- pe3yiibTaTaMu, HOTro
no3Hagamme | (VOB «Meramne». Pabota ¢ mabopa- | BeJeHWH HECIOXKHBIX OCYIIECTBIIAT, KOHTPOIE 0e3omacHoro
i HOJIy‘-IeHI/IC TOPHBIM 060py[[0BaHI/IeM u XUMHNYCCKUX IKCIICPU- CBOCH ACATCIIb-HOCTH B HOBe[{eHI/ISE B
o HarpeBTCIIbHBIMU HpI/I60paMI/I B MECHTOB C HCITIOJIb30Ba- mpouecce JOCTUKCHUA YpEC3BbIYaUuHBIX
COCAMHCHIN COOTBETCTBHH C TIPaBUIAMH HHUEM J1a00paTOpHOTrO pe3yabTaTa, OnpeNnensaTh | CUTYallHsX,
MCTaJIIIOB. Texnuku 6eszonacuoctu.Habmo- | o6opynoBanus u npubo- | crocoObl aeiicTBuii B YTPOKAIOIIHX
JICHHE CBOWCTB METAJJIOB M UX | POB; paMKax NpeUIOKEHHBIX | )KU3HHU U
COEIMHEHUH U SIBJIEHUU, TPOUC- | OBJIaJEHUE OCHOBAMH YCIIOBUM M TPEOOBAaHUM, | 3A0POBBIO JIOCH;
xomsumx ¢ HuMu. Onucanue XUMHYECKON TPaMOTHOC- | KOPPEKTUPOBATH CBOU
XUMHUYECKOr0 3KCIICPUMEHTA C | TH: CIIOCOOHOCTHIO JICHCTBUS B
MIOMOIIIBIO €CTECTBEHHOrO (pyCc- | aHaIM3UPOBATh U COOTBETCTBHH C
CKOT'0 WJTH POJIHOTO) S3bIKA U 00BEKTUBHO OLIEHMBATH U3MEHSIOIICHUCS
s13pIKa XUMUHU. QopMyInpoBa- JKA3HEHHBIE CUTYallUH, CUTyallMen;
HHMEC BBIBOJOB 110 pE3yJibTaTaM CBA3aHHbIC C XHMHeﬁ,
MPOBEAEHHOTO YKCIIEPUMEHTa. | HaBBIKAMH 0E30MacHOr0
Onpenenenrie (MCX0s U3 yued- | oOpallleHus C BEIecT-
HOI 3a/1a4ur) HEOOXOTUMOCTH BaMH,
WCTIOJIb30BaHMs HaOMIOICHNU S
HJIN SKCIICPUMCHTA
26 | O6o006menue 3Hanuit Mo reme «Mera- moBTOP. §7- BrramciieHus mo xumuyec- (dopmMupoBaHME IEPBO- | YMEHME ONPEAEATh 110- | (OpMHUPOBaHHE
JUTBD) 17 KuM (POpPMyJIaM U ypaBHEHH- | HAYaIbHBIX CHCTEMATH- | HATHS, CO3aBaTh 0000- OTBETCTBEHHOTO
SIM pEaKIUi, IPOTEKAOIINX C 3Hp01iaHHI)1x PEACTaB- LIICHHU, YCTAaHABJINBATh OTHOIIICHHUSA K
YUaCTHEM METaILIOB H HX JICHHI O BEIECTBaX, WX | aHAJOrMH, KJacCU(HIU- | YUCHHUIO,
COCHHHeHl/Iﬁ. HpeZ[CTaBJIeHI/Ie MpEBpAIICHUAX U MTpaK- poBaThb, CaMOCTOATCIILHO TOTOBHOCTH U
TUYEeCKOM TIPUMEHEHHNH; | BHIOMPATh OCHOBAHUS CIIOCOOHOCTH
uHpopmanuu 1o Teme «Me- o
OBJIaJIeHNE TIOHATUHHBIM | KpUTEPHH IS Kitaccudu- | oOydaromumxcs K
TaJlIbI» B BUIIC Ta6J_H/IH’ cxem, armnapaTomM u CUMBOJIN- Kalu, yCTaHaBJINBAaTb CaMOpa3BUTHUIO U
OTIOPHOT'O KOHCIECKTA, B TOM | yeckum A3IKOM XMMHH, | HPUYMHHO — CIEJCTBEH- | CaMOOOPa30BaHHU
qUCJIC C IIPUMCHCHUEM yriTyOeHue mpeacTaB- HBIE CBSI3H, CTPOUTH 10 Ha OCHOBE
cpencts UKT. I[Tonumanue JIEHUH! O MAaTEPUaAIbHOM | JIOTHYECKOE PACCYXKIe- MOTHBALUH K
MPUYMH CBOETO HEYCIeXa U SIIMHCTBE MHPA; HHE, YMO3aKIIOUCHUE 1 OOYUYCHUIO U
Hax0/JIeHHUE CIIOCOOOB BbI- JienaTh BBIBOJIBI, MO3HAHUIO,
X0J1a U3 3TON CUTYyallNH-
27 | KonTposbHas paboTa 2 o Teme




«MeTtamb»

28 | Ananus pe3yapraToB KP Ne2
3. Hemeramnsr 28y
29 | O6mas xapa- | O6mas xapakrepuctuka | §18, ynp.1-6 | OnpenencHus NOHATHI «HEME- | OBJIaJEHME OCHOBAMU YMEHHUE ONPENESNATh M0- | (JOPMHUPOBAHUE
KTEPUCTHKA HEMETAJIOB: ITOJIOKEHHUE TaJUIbD», «TAJIOTE€HBD, «AJI0T- XMMHYECKOi TPaMOTHOC- | HATHS, CO31aBaTh 0000- | OTBETCTBEHHOrO
HemeTayiop | B 11€PHOIMYECKOM CHC- POINHbIE BUAOUIMEHEHUSD. XA~ | 11 cHOCOBHOCTLIO [IEHUS], yCTaHABIMBATh OTHOIIIEHHUS K
TeMe XUMUYECKUX dJie- PaKTEPUCTUKA XUMUYIECKIX AHATH3MPORATE 1 aHaJIOTHH, KIacCU(DUIN- | YUCHUIO,
MeHToB 1. 1. Mengene- 3JIEMEHTOB-HEMETAJUIOB: CTPOE- pOBaThb, CAMOCTOSITENIBHO | TOTOBHOCTH U
eBa, 0COOEHHOCTH CTPO- HUe, (PU3NYECKHE CBOMCTBA 00%EKTHEHO OTICHHBATE BBIOMPATh OCHOBAHUS CIOCOOHOCTH
€HHsI aTOMOB, DJIEKTPOO- nemeramioB. Coctapiienue Ha3- | KU3HCHHBIC CUTYAllUH, | xpyrepun s knaccudu- | 00ydarommxcs K
TpHUIatenbHOCTh (J0) BaHUM COEMHEHHNI HEMETAIIOB | CBSI3aHHBIE C XUMHEH, Kalluy, yCTaHaBJIMBaTh CaMOpa3BUTHIO U
KaK Mepa «HeMeTaJuIny- o gopmyiie u ux Gopmyi 1o HaBbIKaMH 0€30MIacCHOro | MPUYMHHO — CJICJACTBEH- | CaMOOOpa3OBaHU
HocTw», psn D0. Kpuc- Ha3BaHU10. OObICHEHHE 3aBH- 0GpAILeHHS C BEIIeCT- HBIE CBSI3H, CTPOUTD 10 Ha OCHOBE
TAJUIMYECKOE CTPOEHUE CHUMOCTH CBOMCTB (WM Tpea- BAMI JIOTHYECKOE paccyXJe- | MOTHBALMU K
HEMETAJUIOB - MPOCTHIX CKa3bIBaHUE CBOWCTB) XHMHUYe- ’ HUE, YMO3aKJIIOUeHHE U 00y4eHUIO 1
BEIIECTB. AJIJIOTPOIUS. CKHX DJIEMEHTOB-HEMETAIIIIOB OT JIeNIaTh BBIBOJIBI; MO3HAHUIO,
dusunueckue cBoiicTBa nonoxenus B [lepuoguueckoit
HemerauioB. OTHOCH- CHCTeMEe XUMUYECKHX 3JIEMEH-
TEIbHOCTh TOHATUHN «Me€- toB JI. 1. Menpeneena. ¥Ycra-
TaJUI»-«HEMETaIII» HOBJIEHHE MPUYMHHO-CIIEJICTBE-
HHBIX CBSI3€H MEX]y CTPOCHHEM
aToMa,XMMHYECKON CBI3bIO, TH-
IIOM KPUCTAJUIMYECKON PELIET-
KM HEMETAJUIOB U UX COEANHE-
HUH, UX GU3NUECKHUMHU CBOMCT-
BaMu. B nuasore ¢ yuurenem
BBIPa0OTKA KPUTEPUCB OI[CHKU
U OIPEJEIICHUE CTEIEHU YCIIENI
HOCTH BBIIIOJIHEHUS CBOEH pa-
0OTBI U pabOTHI BCEX, UCXOJIS U3
HMMEIOIIUXCSI KPUTEPUEB, COBE-
PIICHCTBOBaHUE KPUTEPUECB
OIICHKU U UX HUCIIONH30BAaHUE B
XOJI€ OLICHKHU U CaMOOLICHKU
30 | Xapakrepuctu | Xapakrepuctuka ctpoe- | §18, ymp.1-6 | XapakTepucTHKa XMMHYECKHUX yriryOieHue mpeacTaB- yMEHHE OIpenensaTs no- | Bocniuranue
Ka CTPOCHHUS HUSI aTOMOB XUMHYECKUX 3JIEMEHTOB-HEMETAIIJIOB: CTpOe- | JICHHH O MaTepUaIbHOM | HATHS, CO3[aBaTh 0000- | Ka4ecTB JIMUHO-
aTOMOB 3JIEMEHTOB-HEMETAJUIOB, Hue. CocTaBieHre Ha3BaHUH €AMHCTBE MUPA; LIEHHs], yCTaHABINBATh cTH obecreunBa-
XUMHUYECKUX CBOMCTBA MPOCTHIX COEJIMHEHN HEMETAaJUIOB 110 ¢dbopMHpOBaHUE MIEPBO- aHaJIOTHH, KINacCCU(PUIU- | IOMINX COLUANb-
3JIEMEHTOB — BEIECTB HEMETAIIOB ¢dopmyie u ux GopmyIn 1o Ha3- | HaYaIbHBIX CUCTEMAaTH- | POBaTh, CAMOCTOATENHLHO | HYIO MOOUJIb-
HEMETAJIOB. Bauuto. CocTaBiIeHHE MOJIEKY- 3MPOBAHHBIX MIPEJCTAaB- | BHIOUPATh OCHOBAHUS U HOCTb, CIIOCO0-

Hewmeramisl B

JIIPHBIX YPaBHEHUN pEaKLUM,

JICHHUM O BEIIeCTBaX, HX

KpUTEPUU JIJIs Kitaccudu-

HOCTH ITPUHUMATb




MPUPOJIE XapaKTepU3YIOINX XUMUYECKHE | TIPEBPAIICHUAX U IIpaK- | Kallid, YyCTaHABJIMBATh CaMOCTOSTEIbHBIE
CBOUCTBA HEMETAJIJIOB U UX CO- TUYCCKOM IMPUMCHCHUU MMPUYUHHO — CJICACTBCH- peuiCHus.
GHHHGHHﬁ, SJICKTPOHHBIX ypaB- OBJIaJICHUC MOHATHUWHBIM | HBIE CBsA3U, CTPOUTH
HEHUU MPOLIECCOB OKUCIICHMUSI- arnmapaToM U CUMBOJIM- | JIOTUYECKOE pacCykie-
BOCCTaHOBJICHHUSI. Y CTAHOBJIE- YECKUM S3BIKOM XUMHUHU | HUE, YMO3AKIIOUEHUE U
HUC MMPUIHNHHO-CIICICTBCHHBIX JCIaTh BBIBOAbI,
CBSA3EH MEXJy CTPOCHUEM aTo-
Ma, XUMHUYECKOI CBS3bIO, TH-
IIOM KPUCTAJUIMYECKON PEIIET-
KU HEMETAJUIOB U UX COCAMHE-
HHUM, UX XUMHYECKUMH CBOIC-
TBaMHU. BrinosHeHHne pacu€TroB
M0 XUMUYECKUM (popMyriaM u
YPaBHEHUSIM PeakLui, IPOTeKa-
IOIIMX C YJaCTHEM HEMETaJUIOB
U UX COeNUHEHUN
31 | Bomopon [Monoxenne Bogopona 8 | §19, ynp.2-5 | Xapakrepucruka Bojopoja: (hopMupoBaHUE MEPBO- YMEHHUE CAaMOCTOSTEILHO | ()OPMHUPOBAHUE
HepHOZIquCKOfI CHUCTC- CTpOCHHUE, (1)I/I3I/I‘IGCKI/IG n XUMU- Ha4daJIbHbBIX CUCTEMATHU- IJIaHUPOBATh IMMYTU OTBETCTBECHHOI'O
M€ XUMHNYECKHUX DJIEMCH- YECKHUC CBOf/iCTBﬂ, IMOJIy4CHUEC U SUPOBAHHBIX IPECACTAB- JOCTHKCHUA Heﬂeﬁ, B OTHOIIICHHUA K
toB JI.1.Menneneena. npuMeHerne. CocTaBieHHUE HA3- | JIGHUH O BEIIECTBaX, UX | TOM 4YUCIIE YUEHUIO,

Ctpoenne aTtomMa 1 MoJie-
Kynbl. Pu3nydeckue u
XUMUYECKUE CBOUCTBA
BO/IOPO/IA, €ro nojyue-
HUE U IPUMEHEHUE.

JI. 19. Ilonyuyenue u pa-
CIIO3HaBaHME BOJIOPOJA

BaHUU COEAMHEHUN BOIOPO/Ia
o ¢opmyiie u Ux GopmyI 1Mo
Ha3BaHHUK. OOBSICHEHHE 3aBU-
CUMOCTHU CBOMCTB (WM TIpen-
CKa3bIBaHUE CBOMCTB) BOJIOPOIa
oT nojoxeHud B [lepuoanuec-
KOW CHUCTEME XMMHUUYECKUX JJie-
menToB 1. V1. Mengaeneesa. Co-
CTaBJICHHE MOJICKYJIAPHBIX ypa-
BHEHUU peaKlui, XapaKTepU3y
IIUX XUMHUYECKHE CBOICTBA
BOJIOPO/IA, DIEKTPOHHBIX ypaB-
HEHUU MPOLIECCOB OKUCIICHMUSI-
BOCCTaHOBJICHUSI; MOJIEKYJIAP-
HBIX, TTOJIHBIX U COKPAIIEHHBIX
HWOHHBIX YPaBHEHUU peaKIuii ¢
y4acTHUEM BJIEKTPOIUTOB. Y CTa-
HOBJICHHE MPUUNHHO-CIIEICTBE-
HHBIX CBSI3€H MEX]y CTPOCHHEM
aToMa, XMMHYECKOH CBS3bIO,
THUIIOM KPUCTAJUIMYECKOH pemié-

MPEBPAILCHUIX U IPaK-
TUYECKOM ITPUMEHEHUU;
OBJIaJICHHUE ITIOHSITUUHBIM
arnrapaToM U CUMBOJIH-
YECKHUM SI3bIKOM XUMHU

aJIbTepHATHUBHbIE,
OCO3HaHHO BHIOMpATh
Haunbomnee 3 PeKTUBHBIC
CIOCOOBI pelIeHus
y4eOHBIX U
IIO3HABATCIIBHBIX 3a1a4,

TOTOBHO-CTHU U
CHOCOOHOC-TH
00y4aroImxcs K
CaMOpa3BUTHIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHUBAIlUU K
O00yUYCHHIO U
MO3HAHUIO,




TKU BOJIOPO/IA, €ro (U3NIECKH-
MU M XUMHUYECKUMH CBOWCTBa-
Mmu. Habmonenue u onucanme
XHUMHAYECKOTO SKCTIEPUMEHTA
M0 pacro3HaBaHUIO BOIOPOJA.
BelniosiHEHHE Pacy€TOB 10 XU-
MHUYECKUM (popMmymnaM U ypas-
HEHUSIM pEakLUi, IPOTEKaro-
HIMX C y4acTHEM BOJOPOAA U
€ro COCIUHEHUN
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Bona

CrpoeHne MOJIEKYIIbI.
Bonoponnas xummnyec-
Kas cBs3b.Duznueckue
CBOMCTBA BOJIbI. AHO-
MaJIUM CBOMCTB BOJBI.
IanpodunsHbIe U THUI-
podoOHBIC BEECTRA.
XUMHUYECKUE CBOMCTBA
BOJibl. Kpyrosopot Bo-
Il B ipupoae. Boroo-
YUCTKA. Adpaiust Bo-
11, BeITOBBIE DUITBT-
pbl. MuHEpaNIBHBIE BO-
Jbl. JIMCTUIIIMPOBaH-
Has BoJa, €€ MoJryde-
HUE U IPUMEHEHUE.

JI. 20. UccnenoBanue
MMOBEPXHOCTHOTO HATSI-
YKEHUS BOJIBI.

21. PactBopeHue nep-
MaHTraHaTa KaJlus Win
MEJIHOTO KyIlopoca B
BOJIC.

22. I'maparanust 06e3-
BOKEHHOTO Cyib(aTa
menu (I1).

23. UsrotoBneHue ru-
MICOBOTO OTIEYAaTKa.
24. O3HaKOMJICHUE

§20,ymp.1,2,6
§21,ymp.4,6,8

XapakTepucTuKa BOJBL: COCTAB,
¢du3nUecKre 1 XUMHUECKUE
CBOICTBA, HAXOXKJICHUE B IIPU-
pone u nmpumenenue. Cocrapie-
HUE€ MOJIEKYJISIPHBIX ypaBHEHUM
peakLuii, XapaKTEepU3yOIUX
XUMHYECKHE CBONCTBA BOJIBI,
3JIEKTPOHHBIX YPABHEHUH NPO-
LIECCOB OKHUCJIEHUSI-BOCCTAHOB-
JIeHUs. Y CTAaHOBJIEHUE IIPUYNH-
HO-CJIEJICTBEHHBIX CBSI3€H MEX-
NIy XUMHYECKOW CBA3BIO, TUIIOM
KPUCTAJUIMYECKON PEETKU
BOJIBbI, €€ (PU3UYCCKUMU U XH-
MHUYECKHMH CBOMCTBamMu.BrImno-
JIHEHUE Pacu€TOB 110 XUMHUYEC-
KUM (GopMyJiaM B ypaBHEHHSIM
peaKkuuii, NPOTEKAIOIINX C y4a-
CTHEM BOJIbI

OBJIaJICHUE OCHOBAMH
XUMHYECKOW TPaMOTHOC-
TH: CIIOCOOHOCTBIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBBIKAMH 0€30I1aCHOI'0
oOpalIeH sl ¢ BEIIeCT-
BaMH,

YMEHHE CaMOCTOSTETHHO
OTPEIETSTD I[ETH CBOETO
00y4YeHU s, CTABUTh U
(hopMyIHpOBaATH JIS
ce0s1 HOBBIE 3aja41 B
yué0e 1 o3HaBaTeIbHON
JIeITeTbHOCTH,
pa3BUBATH MOTHBBI U
HMHTEPECHI CBOEU
MO3HABaTEIbHON
JIeATETbHOCTH,

Bocnuranme
Kaude-CTB
JIMYHOCTH 00e-
CIIEYMBAIOLIUX
CO-I[HAJIBHYIO
MOOH-JIBHOCTD,
CIT0CO0-HOCTD
MPUHUMATH
CaMOCTOSITEILHEIE
pelieHusl.




¢ KOJUICKIUEH OBITO-
BBIX (DHIIBTPOB.

25. O3HaKOMIJICHUE C
COCTaBOM MUHEpPAJIb-
HOM BOJBI
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T"anoreHsl

OOm1ast XxapakTepuCTh-
Ka raJIOreHOB: CTpoe-
HUE aTOMOB; IPOCTHIE
BEII[ECTBA U OCHOBHbIE
COEJIMHEHUS TaJIOT€HOB
ux cBomcrtBa. Kparkue
CBEZCHHUS O XJIOpe,
opome, prope u noe.
IIpuMeneHue ranore-
HOB M UX COCITMHEHUH
B HApPOJIHOM XO3SIUCT-
Be. J[. O6pa3isl rano-
TE€HOB-TIPOCTHIX BE-
mecTB. Bzaumoiencr-
BHE TJIOT€HOB C HAT-
pueM, aTIOMUHUEM.
BriTecHeHne xaopom
Opoma Wi Hojia u3
pacTBOPOB UX COJIEN

§22, ynp.2-4,
5 wnm 6 (1o
BBIOODY)

XapakTepucTHKa IaJoreHOB:
CTpoeHUE, PU3NYCCKUE U XUMH-
YECKUE CBOMCTBA, IIOJly4EHUE U
npumeHnenne. CocTaBieHue Ha3-
BaHUW COEAMHEHUN rajlor€HOB
o ¢opmyiie u ux Gopmy 1o
Ha3BaHMi0. OOBsICHEHNE 3aBU-
CUMOCTU CBOMCTB (WJIH TIpeI-
CKa3bIBaHUE CBOWCTB) rajore-
HOB 0T nosioxxenus B Ilepuoau-
YECKOM CUCTEME XUMUYECKUX
anemeHToB J[. 1. Menneneena.
CocraBneHre MOJIEKyJIIPHBIX
YPaBHEHUH peakiuil, Xapakre-
PU3YIOIUX XUMHYECKUE CBOMC-
TBa raJIOT€HOB, AIEKTPOHHBIX
YPaBHEHUH NPOLIECCOB OKUCIIE-
HUSA-BOCCTAHOBJIEHUS. Y CTaHO-
BJIEHHE TPUYUHHO-CIIEICTBEH-
HBIX CBSI3€M MEXK]y CTPOCHUEM
aroMa, XUMHYECKOHN CBS3bIO, TH
IIOM KPUCTAJUIMYECKON PELIET-
KH TaJIOTEHOB, €ro PU3NYeCKH-
MU U XUMHUYECKUMHU CBOWCTBA-
MHU. BeinosiHeHne pacu€roB no
XHUMUYECKUM popMmyrnamM U ypa-
BHEHUAM pEaKLUi, NPOTEKaLO-
HIUX C Y4aCTHEM rajoreHoB

yriIyOJIeHUE MPeICTaB-
JIEHU! O MaTepUalbHOM
€IMHCTBE MHPAa;
¢dbopmupoBaHUe
MepBOHAYATBHBIX
CHCTEMaTH3UPOBaHHBIX
MPEACTaBIEHUH O
BEILIECTBAX, HX
MpEBpAIICHUSIX U MpaK-
TUYECKOM IPUMEHEHHH;

YMCHUE OIPEACIIATD I10-
HSTHS, CO37aBaThL 0000-
IICHUs, YCTaHABJIMBATh
aHAJIOTUH, KIaCCU(DUITH-
POBaTh, CAMOCTOSTEINHHO
BBIOMpATh OCHOBAHUS U
KpUTEPUU JIjIs Kitaccudu-
Kalnu, yCTaHaBJINBAaTb
MPUYHHHO — CJIJICTBEH-
HBIC CBA3U, CTPOUTH
JIOTUYECKOE PacCyx/e-
HHUE, YMO3aKITIOUCHUE 1
JCIaTh BBIBOAbI,

YCBOEHUE MPaBUI
VHIUBUTyaJIbHO-
T'0 U KOJUIEKTHB-
HOTO
0e3omacHoro
TIOBEJICHUS B
Ype3BbIYANHBIX
CUTYaIMsIX,
yrpOXKaroMUX
KU3HU U
37I0POBBIO JIFOJEH;
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CoennHeHnsa
raJIOT€HOB

OcHOBHBIC COEJTUHE-
HHS TaJIOTEHOB: rajio-
Te€HOBOJIOPO/IBI, COJTU
raJIOT€HOBOIOPOTHBIX
KHUCJIOT.

J. OGpasis! npupoI-
HBIX COSIMHEHUH XJI0-

§23,ynp.1-4;
§24,ymp. 1
uiu 2 (1o BBI

6opy)

XapaKkTepucTuka COeqMHEHUM
rajJioreHOB: COCTaB, (PU3HUECKUE
WU XMMHMYECKHE CBOMCTBA, MOJTY-
yeHue u npuMenenre. Cocras-
JIEHU € Ha3BaHUI COEMHEHUN
rajJoreHoB Mo GopMmyIne U ux
¢dhopmyn no Hazeanuto. Coctas-
JICHWE MOJIEKYJISIPHBIX YpaBHe-

(hopMupoBaHUE MEPBO-
HaYaJbHBIX CHCTEMATH-
3UPOBAHHBIX MPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MpEeBpaIICHUIX U TIPaK-
TUYECKOM IPUMECHECHUH;
OBJIaJICHHUE ITIOHSITUUHBIM
arnmapaToM U CHMBOJIH-

yYMEHHE OpraHN30BbIBAThH
y4eOHOE COTPYAHUYECT-
BO U COBMECTHYIO JIesiTe-
JBHOCTD C YUUTEIIEM U
CBEpPCTHUKaMU; paboTaTh
WHAWBUIYATBHO U B TPY-
TTe: HaXOIUTh o0lIee
pelIeHHe U pa3peniaTh

Bocnuranue
Ka4ecTB JTUYHO-
CTH 00ecreuynBa-
FOIIMX COI[AAITb-
HYH MOOUJTb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSITEILHEIE




pa.
JI. 26. KauecTBenHas
peaxius Ha rajore-
HUO-UOHBI

HUI peakiui, XapaKTepu3yro-
X XUMHUYECKHE CBOICTBA
COEJIMHEHUH TaJIOTEHOB, 3JIEKT-
POHHBIX YpaBHEHUI ITPOLIECCOB
OKHCJIEHUS-BOCCTAHOBJICHHUS;
YPaBHEHUH 3JIEKTPOIUTUUECKOU
JIMICCOIMAIINN;, MOJIEKYJISIPHBIX,
TIOJTHBIX M COKPAIIEHHBIX
HWOHHBIX YPaBHEHUU peaKIuii ¢
y4acTHUEM BJIEKTPOIUTOB. Y CTa-
HOBJIEHHE PUYMHHO-CIIEJICTBE-
HHBIX CBSI3ell MeXAYy XHUMHUYec-
KOU CBS3bI0, TUIIOM KPUCTAJUIH-
YECKOW PElIETKU COCTUHEHUN
rajJoreHoB, UX GU3NYECKUMH U
XUMHYECKUMH cBoMcTBamMu. Ha-
OJIIOJICHHE U ONTUCAHUE XHMH-
YecKoro SKCIepuMeHTa 110 pac-
MO3HABaHUIO XJIOPHI-,0pOMU]I-,
MOJUA-NOHOB. BeimonHenue
pacu€roB Mo XMMHYECKUM (Op-
MyJlaM ¥ YpaBHEHUSAM peaKIHi,
MIPOTEKAIOIINX C YHaCTHEM COE-
JIUHEHHUH TaJIOr€HOB

YCCKHM SA3BIKOM XHUMHUH

KOH(ITUKTHI HA OCHOBE
COrJlacOBaHUA MO3ULUN U
yuéTra HHTEpECOoB; Gop-
MyYJIHUpOBATh, apryMeEH-
TUPOBATh U OTCTaUBATh
CBOE MHECHIE;

peuieHus.
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IIpPemenne
JKCIIEpUMEH-
TaJIbHBIX 3a-
Jia4 110 TeMe
«[loarpynma
raJIOr€HOBY

Pemenue skcnepume-
HTaJIBHBIX 3a/1a4 110
teme «Iloarpymma ra-
JIOTEHOB»

OKcIepruMeHTaIbHOe UCCe0-
BaHUE CBOMCTB HEMETAJIIOB U
HUX COEAMHEHUN, pEeIEHUE IKC-
NMEPUMEHTAJIBHBIX 3a1a4 I10
teme «[lonrpynma ramoreHoBY.
Pabora ¢ maGoparopusiM 000-
PYAOBAaHHUEM U HAIPEBATEIIbHBI-
MU pHOOpaMH B COOTBETCTBUH
C MpaBWJIaMU TEXHUKH Oe30ma-
cHocTu. HabmroneHue 3a cBoii-
CTBaMH TaJIOTEHOB, UX COCIIH-
HEHUU U SABJICHUAMM, ITPOUCXO-
namuMu ¢ HuMu. Omucanue
XMMHYECKOT0 IKCIIEPUMEHTA C
TIOMOIIBI0 €CTECTBEHHOTO (py-
CCKOT'O HJIM POHOTO) S3bIKA U
sI3pIKa XUMUU. DOpMYJIMPOBKa

npuoOpeTeHne onbITa
HU3y4uCHH BCUICCTB!
HaOJIIOJICHHMSI 32 UX TIpe-
BpAILEHUSIMU IIPU [IPO-
BE€ACHUHN HECIIOXHBIX
XUMHYECKUX IKCIEPH-
MEHTOB C HUCIIOJIb30Ba-
HUEM JIa00paTOPHOTO
000pyIOBaHUS U
npuOOpPOB;

YMEHHE COOTHOCUTD
CBOH JIEUCTBUS C
TJTAHUPYEMBIMH
pe3ynbTaTamu,
OCYIIECTBIISITH KOHTPOJIb
CBOEH JCATCILHOCTU B
MPOIIECCE JOCTHKEHUS
pe3ynbTara, OnpeaeisTh
CITOCOOBI JEiCTBUII B
paMKax MpenoKeHHbIX
yCIIOBUH 1 TpeOoBaHHH,
KOPPEKTUPOBATH CBOU
JIeficTBUS B
COOTBETCTBHHU C
H3MEHSIONIencs
CUTyallMeH;

YCBOEHUE MPaBUIT
VHIUBUTyaJIbHO-
T'0 U KOJUIEKTHB-
HOTO
0e3omacHoro
TIOBEJICHUS B
Ype3BbIYANHBIX
CUTYaIMsIX,
yTpOXKaIOMUX
KU3HU U
3710POBBIO JIFOJEH;




BBIBOJIOB T10 pe3yJibTaTaM Mpo-
BeEHHOrO 3KcnepumMenta. Op-
raHu3aius yueOHOro B3aHMO-
JICICTBUS B rpynIe
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Kucnopon

Crpoenue aToma u aj-
JIOTPOTHSI KUCIIOPOAA;
CBOMCTBA U IIPUMEHE-
HUE €r0 aJUIOTPOIHBIX
MO AU (HUKAITHIA.

JI. 27. llonyuenue u
pacrno3HaBaHHe KUCIIO-
pona

§257ynp 1'3a
8

XapakTepucTuKa KUCIOPOAA:
CTpOEHHE, AIIOTponus, Husn-
YECKHE U XUMUYECKHUE CBOMCT-
Ba, TIOJTy4eHUE U TIPUMEHEHUE
QIJIOTPOITHBIX MOJU(UKAIIHHA.
CocraBnenvie Ha3BaHUN COEAU-
HEHU Kuciiopoja 1mno Gpopmysie
U uX GOpPMYJI 11O HA3BAHUIO.
OOBsicHEHNE 3aBHCUMOCTH
CBOWCTB (WJIM TpeiCKa3bIBaHNE
CBOMCTB) KMCIIOPOJA OT MOJIO-
xeHus B [lepuoguyeckoi cuc-
TeMe XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. Cocrasie-
HUE€ MOJIEKYJISIPHBIX YpaBHEHUM
peakLuii, XapaKTEepU3yOIUX
XUMUYECKUE CBOUCTBA KUCIIO-
poaa, JIEKTPOHHBIX ypaBHEHUI
MIPOIIECCOB OKHMCIIEHHSI-BOCCTa-
HOBJICHMS. Y CTAHOBJICHUE MIPHU-
YHHHO-CJIEICTBEHHBIX CBsI3eil
MEX]ly CTPOEHHEM aTOMa, XH-
MHUYECKOH CBS3bI0, TUIIOM KpU-
CTaJUINYECKON PEIIETKU KHUCIIO-
pona, ero GU3HYSCKUMH U XU-
MHYECKMMH CBOMCTBaMu. BbI-
MOJHEHUE PACUETOB 110 XUMU-
4eckuM GopMyJiaM U ypaBHEHH-
SIM pEaKIINii, MPOTEeKaIOIINX C
y4acTHEM KHCIIopoJa

(dhopMupoBaHUE MEPBO-
HaYaJbHBIX CHCTEMATH-
3UPOBAHHBIX MPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MIpEBpAIICHUAX U TIPaK-
TUYECKOM IIPUMECHECHUH;
OBJIaJICHHUE ITIOHSITUUHBIM
arnmapaToM U CUMBOJIH-
YECKUM SI3LIKOM XUMHHU

YMEHUE ONPEICIATh
MOHATHSI, CO3/IaBaTh
000011IeH S,
yCTaHABJIMBAThH AHAJIOTHH,
KJaccu(pUIIPOBATH,
CaMOCTOSTEIBHO
BBIOMpATh OCHOBAHUS U
KPUTEPUH JITSI
KJIaCCU(pUKAIUH,
yCTaHABINBATD IPUINHHO
— CIIEICTBEHHBIE CBA3H,
CTPOUTH JIOTHIECKOE
paccyxaeHue,
YMO3aK/IIOYeHHE U JIeIaTh
BBIBOJIBI;

¢dbopmupoBaHue
OTBETCTBECHHOI'O
OTHOILICHUA K
YYCHHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00y4aroImxcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHu
10 Ha OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U
MO3HAHUIO,

37

IIpPemenne
JKCIIEpUMEH-
TaJIbHBIX 3a-
Jia4 110 TeMe
«Iloarpynma
KHCIIOPO1a»

Pemenue skcnepumen-
TaJIBHBIX 33/a4 110 Te-
Me «lloarpymmna kuc-
JI0POJIa»

OKclepruMeHTaIbHOe UCCIe0-
BaHUE CBOMCTB HEMETAJJIIOB U
HUX COEAMHEHUHN, pELIEHNE KC-
NEPUMCEHTAJIBHBIX 3aJa4 I10 TC-
Me «[loarpynna xucioponay.
Pabora ¢ maGoparopusiM 000-
PYZIOBaHUEM M HArpeBaTECIbHbI-

npuoOpeTeHne onbITa
M3y4CHHSI BEICCTB:
HaOJIIOJICHHSI 32 UX TIpe-
BpALICHUSMHU TP TIPO-
BEJICHUU HECJIOKHBIX
XUMHYECKUX IKCIEPH-
MEHTOB C UCIIOJIb30Ba-

YMEHHUE COOTHOCUTD
CBOM JIEUCTBUS C MIaHU-
PYEMBIMU pE3YJIbTaTaMH,
OCYILIECTBJISITh KOHTPOJIb
CBOEH JCATCILHOCTH B
MpOLECCE JOCTHKEHUS
pe3yabpTara, ONpeAesTh

YCBOEHUE MPaBUIT
WHIUBUIYaJIbHO-
r'0 ¥ KOJUIEKTHB-
HOTO
0e3omacHoro
MOBE/ICHUS B
Ype3BbIYANHBIX




MU pHOOpPaMH B COOTBETCTBUH
C MpaBWJIaMU TEXHUKH Oe30ma-
cHoctu. HaGmoaenue 3a cBo¥-
CTBaMU KUCIIOPOJIA, CEPBI, UX
COG[{I/IHGHI/Iﬁ " ABJICHUAMMU, IIPO-
HUCXOOAIIIMMHU C HUMH. Onuca-
HUE XUMHUYECKOTO DKCIIEPHMEH-
Ta C MOMOUIBIO €CTECTBEHHOTO
(PycCKOTro MK POTHOTO) SI3bIKA
U s13b1Ka XuMuK. DopMyIHpOB-
Ka BBIBOJIOB I10 Pe3yJbTaTaM
IIPOBENEHHOIO HKCIIEPUMEHTA.
Opranun3zanus yueOHOro B3au-
MOJICHCTBYSL B IPYyIIIE

HUEM JIa00paTOPHOTO
000pyIOBaHUS U
npuOOpPOB;

CITOCOOBI JEHCTBUII B
paMKax MpenIoKeHHbIX
yCIIOBUH 1 TpeOoBaHHH,
KOPPEKTUPOBATH CBOU
JICCTBUS B COOTBETCT-
BUM C U3MEHSIOMICHCS
CUTyallMen;

CUTyalnusx,
YTPOXKAIOIINX
KHW3HU U
3710POBBIO JIFOJEH;

38

Cepa

Crpoenue aToMa u ai-
JOTpOTHs cephl; e€ hu
3MYECKHE U XUMHUYeC-
KHE CBOWCTBA W IpHU-
MEHEHHE
POMOUYECKON CEpBHl.

J1. Bzaumoneiictrue
Cephl ¢ MeTalIaMH, BO-
JIOPOJIOM M KHCIIOpO-
JIOM.

JI. 28. T'openue cepsl
Ha BO3/yX€ U KHCIIOpO-
ae

§26, ynp.1-5

XapakTepucTUKa cepul: CTPOe-
HUE, aUI0Tponus, puzndyeckue
YU XMMHMYECKHE CBOMCTBA, MOJTY-
yeHue u npumMenenre. Cocras-
JIEHUE Ha3BaHUI COEMHEHUN
cepsl o popmyie 1 ux GopmyI
no Ha3Bauuo. OObsICHEHHE 3a-
BHCHMOCTH CBOWCTB (WJIH TIpe-
JICKa3bIBaHHE CBOMCTB) CEPBI OT
nonoxenus B [lepuogunueckoi
CHCTeMEe XHUMHUYECKHUX 3JIEMEH-
toB JI. 1. Menneneesa. Cocra-
BJIEHHE MOJIEKYJISIPHBIX YpaBHe-
HUI peaklui, XapaKTepu3yro-
LUX XUMUYECKUE CBOKUCTBA Ce-
PBI, 2JIEKTPOHHBIX YpaBHEHUN
MIPOIIECCOB OKHMCIIEHUSI-BOCCTa-
HOBJICHMS. Y CTAHOBJICHUE IIPHU-
YHHHO-CJIEICTBEHHBIX CBsI3eil
MEX]ly CTPOEHHEM aTOMa, XH-
MHYECKOUN CBSA3bIO, TUIIOM KpH-
CTaJUIMYECKOW PEIIETKHU CEPBI,
e€¢ QU3NIECKUMH U XUMHUECKU-
MM CBOIcTBaMu. BrinonHenue
pac4éToB 1Mo XUMUYIECKUM (Hop-
MyJlaM ¥ YpaBHEHUSAM peaKIUi,
MIPOTEKAIOUIMX C YYaCTHEM Ce-

(hopMupoBaHUE MEPBO-
HaYaJIbHBIX CHCTEMATH-
3UPOBAHHBIX MPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MIpEeBpAIICHUAX U TIPaK-
TUYECKOM TIPUMEHCHUH;
OBJIaJICHHUE ITIOHSITUUHBIM
arnmapaToM U CUMBOJIH-
YECKUM SI3LIKOM XUMHHU

yYMEHHE OpraHN30BbIBATh
y4eOHOE COTPYAHUYECT-
BO U COBMECTHYIO JIesi-
TEIBHOCTh C YUUTEIEM U
CBEpPCTHUKaMU; paboTaTh
WHAUBUAYAIHHO U B
IPYIIe: HAXOAUTh 00IIee
pelleHre U pa3peraTh
KOH(ITUKTHI HA OCHOBE
COIIACOBAHUS IIO3ULUH U
yuéra uHTepecos; (op-
MYJIMPOBATh, apryMEH-
THUPOBATh U OTCTANBAThH
CBOE MHEHMUE;

Bocnuranue
Ka4ecTB JIUYHO-
CTH 00ecreynBa-
FOIIMX COI[AAIIb-
HYH MOOUJTb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSITETLHEIE
pelieHusl.




pBL

39 | Coenunenust | Oxcunsl cepol (IV) u §27 no cnos: XapakTepucTuKa COeAMHEHUH OBJIaJIeHNE OCHOBaMH yYMEHUE ONpeeNnaTh no- | popmMupoBaHue
cepal (VI); ux mosyuenue, «CepHas Kuc- | cepbl: cocTaB, (pu3HUYeCKue U XMMHYECKOi TPaMOTHOC- | HATHS, CO31aBaTh 0000- | OTBETCTBEHHOIO
CBOIICTBA U pUMeHe- | /10T U €€ COMM | XUMUHECKHE CBOHCTBA, MOMYYe- | - criocoOHOCTBIO LIEHUs, yCTaHABINBATh OTHOILEHUS K
HHe .», ymp. 1,2 HHE U IIPUMEHEHHUE. COCTaVBHe- AHATH3MPORATE 1 AHAJIOTWH, KIACCU(DUIU- | YUCHHUIO,

HUE Ha3BaHUM coeTMHEeHMH ce- pOBaTh, CAMOCTOSATENBHO | TOTOBHO-CTH U
pI 110 popmysie u ux GopmyI 00%EKTHEHO OTICHHBATE BBIOMPATh OCHOBAHUS CIOCOOHOC-TH
no HasBauuo. CocrapieHue Mo- | KU3HCHHBIC CUTYAllUH, | gpyrepun aist Kiaccu(u- | 00ydarommxcest K
JIEKYJISIPHBIX YPABHEHUM peak- CBSI3aHHBIE C XUMHEH, Kalluy, yCTaHaBJIMBaThb CaMOpa3BUTHIO U
107078 XapaKTCPUIYIOUINX XUMH- HaBbIKAaMM 0€30I1aCHOIO MMPUYUHHO — CICACTBCH- CaM006pa30BaHI/I
YECKUE CBOMCTBA COCAUHEHUN oOpaleHus ¢ BelecT- HBIE CBS3H, CTPOUTH 10 Ha OCHOBE
CEpbI, SIEKTPOHHBIX YPABHEHHH | poy ) JIOTHYECKOE paccyXJe- | MOTHBALMU K
MIPOIIECCOB OKHMCIIEHUS-BOCCTa- HUE, YMO3aKJIIOUeHHE U 00y4eHUIO 1
HOBJIEHUS; YpaBHEHHH 3JIEKTPO- JIeNIaTh BBIBOJIBI; MO3HaHMIO,
JIUTHUYECKON TUCCOIMAINN; M-
OJIEKYJISIPHBIX, MTOJTHBIX U COK-
PAlIEHHBIX MOHHBIX YPABHEHUI
peaKui C y4aCTUEM BJIEKTPO-
JINTOB. Y CTAHOBJICHUE IIPUYUH-
HO-CJIEJICTBEHHBIX CBSI3€H MEX-
Iy XUMHYECKOW CBA3BIO, TUIIOM
KPUCTAJUIMYECKON PEeETKU
COeIMHEHUH cepbl, uX (usniec-
KUMH M XUMUYECKUMH CBOWCT-
BaMH

40 | Cepnas kuc- | CepHas KUCIIOTa KaK §27 no XapakTepUCTHKa CEpHOM Ku- | GOPMHpPOBAHUE IIEPBO- | YMEHHE CAMOCTOATENIEHO | YCBOGHHE IIPABUII

JI0Ta KaK dJIe-
KTPOJIUT U €€
COJI

3JIEKTPOJUT U €€ COJH,
UX IPUMEHEHHE B Ha-
POZTHOM XO3SICTBE.

J1. OGpasup! mpupoa-
HBIX COCIUHEHUN Cepbl
OO0pa3ibl BaXHEUIITUX
JUISl HAPOJHOTO XO35Ii-
CTBa CyJIb(aToB.

JI. 29. CaoiictBa pas-
0aBIICHHOM CEpHOM KH-

CJIOTBI

cnos:«lIpouss
OJICTBO CEpHOI
KHCJIOTHL. ..
ymp. 3,6, 8,5
uiu 7 (1o BB

6opy)

CJIOTBL: COCTaB, (pu3nUecKue
Y XMMHYECKHUE CBOMCTBA KaK
anekTposuta. CocraBieHue
MOJIEKYJISIPHBIX ypaBHEHUI
peakumii, XapaKTepU3yIOLIUX
XUMHUYECKHE CBOMCTBA CEP-
HOM KHUCIJIOTBI, 3JIEKTPOHHBIX
YpaBHEHUH MPOLECCOB OKHUC-
JICHUS-BOCCTAHOBJIEHUS; MO-
JEKYJISPHBIX, TOJTHBIX U COK-
paniéHHBIX HOHHBIX YpaBHE-
HUW peaklyil ¢ ydacTHEeM
BIEKTPOJUTOB. Y CTAHOBJIE-
HUE IPUYNUHHO-CIIEJICTBEH-

HavaJabHBIX CUCTEMaTH-
3UPOBAHHBIX MPECTAB-
JICHHUM O BEIIeCTBaX, HX
MpEBpAIICHUAX U TIPaK-
TUYECKOM IPUMECHECHUH;
OBJIaJIcHHUE ITIOHSITUUHBIM
arnrapaToM U CUMBOJIH-
YECKUM SI3LIKOM XUMHHU

OTPEIETSTD I[ETH CBOETO
00y4YeHUs, CTAaBUTh U
(hopMyIMpOBaTH JIIS
ce0s1 HOBBIE 3aJja41 B
yué0e 1 o3HaBaTeIbHON
JeATETLHOCTH, Pa3BH-
BaTh MOTHBBI M HHTEPE-
ChI CBOEH TTO3HABATEb-
HOM JIeITeIbHOCTH;

WHJVBHUYyalbHO-
T'0 U KOJUIEKTHB-
HOTO
0e3omacHoro
IIOBCACHUA B
Ype3BbIYANHBIX
CUTyanusx,
yTpOXKaIOMNX
KHU3HU U
37I0POBBIO JIFOJEH;




HBIX CBSI3€M MEX1y XUMHUYEC-
KO CBSA3bIO, TUIIOM KPHCTAaJI-
JINYECKOM PEIIETKU CEPHOU
KHUCIIOTHI, €€ (PU3NYECKUMHU U
XUMUYECKUMHU CBOMCTBAMHU.
Habnronenue u onricanue
XUMHUYECKOTO IKCIIEPUMEHTA
0 pacro3HaBaHUIO CYJIb(art-
HMOHOB

41 | Cepnas kuc- | CepHasi KHCIIOTa KaK §27 no xonna | CocTaBieHne MONEKYIIPHBIX (bopMupOBaHKE NIEPBO- | YMEHHE CAaMOCTOSTEIBHO | (popMHpOBaHKE
JI0Ta KaK okuciurens. [pouns- ymp.4 YPaBHEHUH peakiuil, Xapakre- HAYaJIbHBIX CUCTEMATHU- | IUIAHUPOBATH IIyTH OTBETCTBEHHOI'O
OKHMCJIUTENb, BOJICTBO CepHOI‘/’I KHUC- pI/I3yIOHII/IXvXI/IMI/I‘IeCKI/Ie CBOH- 3I/Ip013aHHI)IX npeacraB- JOCTHUXKCHHUA LICJIICH, B OTHOILICHUA K
eé HOJ_IyT'Ie- JIOTHI U eé HpI/IMeHe- CTBa CCPHOU KUCIIOTHI KaK OKH- JICHUHU O BEIICCTBAX, HUX TOM YHCJIC AJIbTCPHATHUB- YYCHHUIO,

HHE U HpI/IMe- HHe CHI/iTeHSI, OJICKTPOHHBIX YpaBHC- MpEBpaIICHUAX U MTpaK- HBIC, OCO3HAHHO BI:-I6I/I- TOTOBHO-CTHU U
HUU TIPOIIECCOB OKUCIICHUS-BOC- | THUECKOM MPUMEHEHUH; | paTh Haubosee s dek- CHOCOOHOC-TH

HCHHE. CTaHOBJICHUs. XapaKTePUCTHKA | OBJIAJICHUE MOHATUIHBIM | TUBHBIE CIIOCOOBI perie- | 00yJarommxcst K
TMOJIy4YCHUA U NIPUMEHCHUS CEpP- armnapaTomM u CUMBOJIM- HUA y‘Ie6HI)IX U IMO3HaBa- CaMOpa3BUTHUIO U
HOU KHCJIOTHI. BeIltomHEHME pa- YECKUM SI3bIKOM XUMHNHU TCIBHBIX 3aJ1a4, CaM006pa3OBaHI/I
C4ETOB 110 XUMUYECKUM (hopMy- 10 Ha OCHOBE
JlaM ¥ YpPaBHEHUSIM pEaKIUi, MOTHUBALMH K
MPOTEKAIOIIHNX C yIaCTHEM Cep- O00YUEHHIO
HOM KHMCJIOTBI MO3HAHUIO,

42 | Azor Crpoenue atoma u Mo- | §28, ynp.1-5 | XapakrepucTuka a3ora: CTpoe- | OBJIaJ€HUE OCHOBAMM yMEHHE caMocTosATeNnbHO | Bocriuranue

JIEKYJIbl a30Ta; CBOMCT-
Ba a30Ta Kak IIPOCTOrO
BEIIECTBA

HUe, PU3NYECKHE U XUMHUEC-
KM€ CBOMCTBA, IOJIy4EHHE U
npumenenne. CocTaBieHue
Ha3BaHUI COEJUHEHUN a30Ta 110
¢dopmyne u ux Gopmyn mo Haz-
BaHU10. OOBsCHEHUE 3aBHCH-
MOCTH CBOMCTB (MM TPEICKa-
3BIBAHUE CBOICTB) a30Ta OT I10-
noxeHus B [lepuonnueckon
CHCTeMEe XHUMHUYECKHUX 3JIEMEH-
toB JI.11.Menneneena. Cocrta-
BJIEHHE MOJIEKYJIIPHBIX YpaBHe-
HUH peaklui, XapaKTepu3yro-
UX XUMUYECKHE CBOUCTBA a30-
Ta, SJEKTPOHHBIX YPABHEHUU
MIPOLIECCOB OKHMCIIEHUSI-BOCCTa-
HOBJICHMS. Y CTAHOBJICHUE MIPHU-
YIHHO-CJIEICTBEHHBIX CBsI3ei

XUMHYECKOW TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBEIKAMH 0€30IacHOI0
oOpalIeH sl ¢ BEIIeCT-
BaMH,

OTIPEJICNATH 1IEJTU CBOETO
00y4YeHMU s, CTABUTh U
¢dbopMynupoBaTh 1s ce-
0Ost HOBBIC 3a71a4u B yu€0e
Y IO3HABaTEJILHON Jes-
TEIHHOCTH, PA3BUBATh
MOTHUBBI U HHTEPECHI
CBOEH MO3HABATEIIBHOU
JeSITENbHOCTH;

Ka4ecTB JTUYHO-
CTH 00ecreuynBa-
IOIIHX COLUATIb-
HYIO0 MOOHJIb-
HOCTb, CIIOCO0-
HOCTH MPHHHU-
MaTh CAMOCTOSI-
TeNbHBIE
pelieHus.




MEX]y CTPOCHHEM aToOMa, XU-
MHYECKOUN CBSA3bIO, TUIIOM KpHC-
TAJUTMYECKOW PEHIETKH a30Ta,
ero pU3NYECKUMU U XUMUYEC-
KUMH CBOMCTBaMU. BrinosnHe-
HHE pacu€ToB M0 XUMHUYECKUM
(dbopMynaM 1 paBHEHHUSM pPeak-
LUH, TPOTEKAIOIIUX C Y4aCTUEM
asora

43 | AMMuak AMMMaK, CTpoeHHE, §29, Tpu ymp. | XapakTepucTHKa aMMHaKa: coc- | (JOPMHUPOBAHHUE IIEPBO- | YMEHHE CAMOCTOATENBHO | YCBOEGHHE IIPaBHII
CBOIiCTBa, moNydenue | (1o BBIOOpY); | TaB, PU3MUECKUE M XUMUUECKUE | HAYAIBHBIX CHCTEMATH- | ONPEICILTH LI CBOCrO | HHIAMBHJYalbHO-
¥ npumenenue. Comn CBOWMCTBA, TIOTyYEHHE U HpUME- | 3HPOBAHHBIX IPE/ICTAB- 00y4eHus1, CTAaBUTD T'O ¥ KOJIJIEKTHB-

44 | Comu aMMo- | aMMOHMS, MX CBOMCT- | §30,1pu ymp. | HEHNE: CocraBieHrie Ha3BaHWI | JIEHUi O BellecTBax, WX | (GOPMYTHPOBATD IS HOT'O

s BA M IPHMEHEHIE. (110 BEIGODY) cosieil aMMOHUS 110 (hopMmyJie MpeBpaICHUSIX U HpaK-‘ ce(?a HOBBIE 32/@UH B 0e30macHoro
1. 30. Usyucnue 1 ux GopmMy o Ha3BaHui0.Coc | THUECKOM NPUMEHEHNH; yué0e 1 MO3HaABATEHLHOM NOBe/IeHNS B
. TaBJIEHUE MOJICKYJIAPHBIX ypaB- | OBJaJCHHUE MOHATHHHBIM | IEITENbHOCTH, pa3BH- YpE3BBIYAMHBIX
CBOMCTB aMMHaKa. HEHHU PeakIhii, XapaKTepu3y- | ammapaToM W CHMBOJH- | BaTh MOTHBBHI M HHTEpE- | CHUTyallMsXx,
31 PfCHO3HaBaHHe IOIMX XMMHYECKHE CBOMCTBA YECKUM SI3bIKOM XUMUM | ChI CBOEH II03HABATENb- | YIPOXKAIOIINX
COJICH aMMOHUA aMMHaKa M COJIeH aMMOHMS, Bocnuranne kauecT HOH JIeITEeILHOCTH; JKU3HU U
3JIEKTPOHHBIX YPaBHEHHH MPO- | JIMYHOCTH 0OecreyrnBa- 3JI0POBBIO JIFO/ICH;
I[ECCOB OKUCIICHUS-BOCCTAHOB- | FOLIMX COIL[HATIBHYIO
JICHHSI, YPaBHEHUH JIEKTPOJIU- | MOOMJIBHOCTh, CIIOCO0-
THYECKON JUCCOIHAIINN; MOJIe- | HOCTh MPUHUMATH CaMO-
KYJISIPHBIX, MOJTHBIX U COKPAIIE- | CTOATENbHBIC PEIICHHS.
HHBIX HOHHBIX YPaBHEHHUH pea- | OBJaJieHHe OCHOBAMH
KIUH C y4aCTHEM BJIEKTPOIIH- XUMUYECKOU IPaMOTHOC-
TOB. Y CTaHOBJICHHE IPUYMHHO- | TH: CIIOCOOHOCTBIO
CITE/ICTBEHHBIX CBSI3eH MEXIy | aHAIM3UPOBATH U
XMUMHUYECKOU CBA3BIO, THITOM 00BEKTHBHO OIEHUBATH
KPUCTAJUIMYECKON PEIETKN aM- | *KU3HEHHBIE CUTyaluH,
MHaKa U COJIC aMMOHHUSI, UX CBSI3aHHBIC C XHMHUCH,
(PM3MYSCKUMH M XUMUYECKUMH | HaBBIKAMHU 0€30MaCHOT0
crolictBamu. HaOmnronenue u oOpalIeH sl ¢ BEIIeCT-
OITUCaHWe XUMHUYECKOTO DKCIIe- | BaMH,
pPHMEHTA 110 PACIIO3HABAHUIO
HOHOB aMMOHHUS. BhimonmHenne
pacu€roB Mo XMMHYECKUM (Op-
MyJIaM W YPaBHEHHSM PEaKI[HiA,
MPOTEKAIOLINX C YYACTHEM aM-
MHaKa
45 | Kucnopona- Oxkcunp! azota (I)u §31,ymp.1-3, | XapakTepucTHKa OKCHJIOB a30- | OBJIaJIeHUE OCHOBAMU yYMEHHE caMOCTOsATeIbHO | BocrinTanue




HBIC
COCAMHCHUSA
a3oTa

(IV) AzoTHas kucnora
KakK JJIEKTPOJIUT, €€
CBOMCTBA U NIPUMEHE-
HHUE.

J1. O6pa3iibpl BaskHEH-
IIUX JJ1 HAPOIHOTO
X0341CTBA HUTPATOB.
JI. 32. CpoiicTBa pas-
0aBIICHHOM a30THOM
KHUCIIOThI

5,6 wum 7(1o
BBIOODY)

Ta: COCTaB, GPU3NUCCKUEC U XU-
MUYECKHE CBOMCTBA, MOTyYEHHE
u npuMeHeHne. CocTaBiieHne
Ha3BaHUI OKCHUJIOB a30Ta I10
¢dopmyne u ux ¢popmyl 1o Haz-
Bauuto. CocTaBiIeHHE MOJIEKY-
JIIPHBIX YPaBHEHHUM pEaKLUM,
XapaKTepU3YIOUINX XUMHUECKIE
CBOWCTBA OKCHJIOB a30Ta, 3JIEKT-
POHHBIX YPaBHEHUI ITPOLIECCOB
OKHCJIEHUSI-BOCCTAHOBJICHHUS;
MOJIEKYJISIPHBIX, TTOJIHBIX U CO-
KpaII€HHBIX MOHHBIX YpaBHE-
HHUW peakluil ¢ y4aCTUEM JJIEK-
TPOJIUTOB. Y CTAHOBJIEHUE IIPU-
YHHHO-CJIEICTBEHHBIX CBsI3eil
MEXKy XMMUYECKOU CBSA3BIO,
THUIIOM KPUCTAJUIMYECKOU perié-
TKH OKCHJIOB a30Ta, ero (usu-
YeCKUMH U XUMHYECKUMHU CBOIi-
CTBaMH. XapaKTEpPUCTHUKA a30T-
HOW KHCJIOTHI: COCTaB, (pusmuec-
KHE U XUMHUUYECKHE CBOICTBA
KaK 2JIEKTPOJIUTA, MPUMEHEHHE.
CocraBneHre MOJEKyJIIpHBIX
YPaBHEHUH peakiuil, Xapakre-
PHU3YIOINX XUMHUYECKHE CBOUCT
-Ba a30THOW KMCJIOTHI, JJIEKTPO-
HHBIX YPABHEHUH IPOLECCOB
OKHCJIEHUS-BOCCTAHOBJICHHUS;
MOJIEKYJIIPHBIX, TTOJHBIX U CO-
KpaI€HHBIX HOHHBIX YpaBHE -
HHUW peakluil ¢ y4aCTUEM DJIEK-
TPOJIUTOB. Y CTAHOBJIEHUE IIPU-
YHHHO-CJIEICTBEHHBIX CBsI3eil
MEXK]y XMMUYECKOU CBSA3BIO,
THUIIOM KPUCTAJUIMYECKOH perié-
TKH a30THOW KUCJIOTHI, € (hr3u-
YeCKHUMH U XMMHYECKUMH CBOIi-
CTBaMH

XUMHYECKON TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBEIKAMH 0€30IaCcHOI0
oOpalIeH sl ¢ BEIIeCT-
BaMH,

IJIAHUPOBATh TTYTH
JIOCTHXKCHUS LICNICH, B
TOM YHCJIC aJIbTCPHATHB-
HBIE, OCO3HAHHO BBLIOH-
path Haubosee A ek-
THUBHBIC CIIOCOOBI peliie-
HUS y4eOHBIX M TIO3HABA-
TEJIBHBIX 33J1a4;

Ka4ecTB JTUYHO-
CTH 00ecreynBa-
IOIIHX COLHATIb-
HYHO MOOUJIb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSITEILHEIE
pelieHus.

46

A3o0THAs KHUC-

A30THAsT KMCJIOTa KaK

§31, ynp.4

CocraBnieHre MOJIEKyJIIPHBIX

(dbopMHpOBaHUE MIEPBO-

YMEHHE OIPENEIATh I10-

¢dbopmupoBaHUe




JIOTa KaK OKHCIHUTENb. HUTpaThI ypaBHEHWH peakivii, XapakTe- | HayaJlbHBIX CHCTEMATH- | HATHS, CO37[aBaTh 0000- | OTBETCTBEHHOIO
OKHCIIUTEIIb, U HUTPHUTEI, Hp06ﬂeMa PpU3yHOmux XUMHYECKUEC CBOM- SUPOBAHHBIX IPECACTAB- IICHUs, YCTaHABJIMBATh OTHOLICHHUSA K
eé mouryde- VX COEPIKAHMUS B CElIb CTBa a30THOM KHUCIIOTHI KaK JICHWH O BEHIeCTBAX, MX | aHAJOTHH, KIACCU(DUIH- | YUESHHIO,
— R p— OKHCITHTEIIS], SJICKTPOHHBIX Ypa- | NMPEBPALICHHSIX M IIPAK- | POBATH, CAMOCTOSTENBHO | TOTOBHO-CTH 1
MPOIYKITHH. A30THBIC BHEHHH NPOLECCOB OKUCIICHHS- | THHECKOM NPHMEHEHHH; BBIOUPATH OCHOBAHUS H CIIOCOOHOC-TH
yIoGpeHHs. BOCCTAHOBJICHHS. XapaK"vrepHc- OBJIa/ICHHE TIOHATHHHBIM | KPUTEPHUH TS KiTacCH(U- | 00ydaromuxcs K
. THKA TIOJTyYEHHS a30THOM KHUC- | almapaToM W CUMBOJIH- | KallWd, YCTAaHABJINBATH CaMOpa3BUTHIO U
A B3aHMOHeHCTBHeU JI0THI. BhIMomHenne pacuéro YECKHUM SI3BIKOM XMMUHW | TIPUYUHHO — CJICACTBEH- | CaMO0OOpa3oBaHH
KOHICHTPUPOBAHHON 0 XUMHYECKUM (pOpMyJIam HBIE CBSA3H, CTPOUTh 10 Ha OCHOBE
a30THOH KUCIIOThI € Y YpaBHEHHSIM PEaKluii, IpoTe- JIOTUYECKOE paccyXke- | MOTHUBAIMHU K
MCIbIO. KaIoIlIKUX C Y4aCTUEM a30THOM HHUE, YMO3aKIIIOUEHHE U O00yUYCHHIO U
JI1.33 B3aumonaeiicTBre KHUCJOTHI JIENIATh BHIBOJIBI; [IO3HAHUIO,
KOHIICHTPUPOBAaHHOU
A30THOM KHCIIOTHI C
MEIbIO
47 | dochop.Coe- | Ctpoenue aroma u an- | §32,ymp.1-4, | Xapakrepuctuxa docdopa: yriyOJIeHHE PEICTaB- YMEHHE CaMOCTOATEIbHO | BocninTanue
muHeHus o- | morporus (ocdopa, 5 i 6 (1o CTpOeHHE, PU3MUECKHE U XUMHU- | JICHUH O MATEPHATBHOM | [1aHUPOBATh MyTH Ka4ecTB JTUYHO-
cdopa. CBOMCTBA 6EIOTO 1 BBIGODY) YecKHe CBOMCTBA, MOJlyYeHUE U | €IHHCTBE MUPA; JIOCTHIKEHHST TIeIcH, B cTu obecreynBa-
dochopreie | kpacHoro docopa, Hx HpUMEHEHIE. COCT&BHGHI/IG Ha3- | IpHOOpETEHHE OMbBITA TOM UHCIIC ATBTEPHATHE- IOIIMX COLMATIb-
yr06penns npumenerue. OCHOB- BaHUI coeuHeHul Gocdhopa 1o | UCIONB30BAHUS HbIE, OCOSHAHHO BEIGH- HYH MOOUJIb-

HBIC COCMHEHUS: OK-
cun pocdopa (V) u
oprodochopHast Kric-
nota, pocdarsl. [Tons-
THe 0 hochHopHBIX
YIOOpEHUSX.

J. OGpasis! npupoI-
HBIX cOeMHEeHuH (oc-
dopa. O6pasibl Bax-
HEWIIMUX 171 HAPOHO-
ro xo3siicTBa pocda-
TOB

JI. 34. Topenue docdo
pa Ha BO3/IyXe U B KHC-
Jopoe.

35. Pacnio3HaBaHue
docdaros

¢dbopmyne u ux popmyn mo Haz-
BaHU0. OOBSCHEHNE 3aBHUCHU-
MOCTH CBOWCTB (MJIM TIpeacKa-
3bIBaHUE CBOMCTB) (hocdopa oT
nosioxkenus B Ilepuogudeckoit
CUCTEME XMUMHUUYECKUX JIEMEH-
toB JI. 1. Menneneesa. Cocra-
BIICHHE MOJIEKYJISIPHBIX YpaBHE-
HUI peaklui, XapaKTepu3yro-
IIUX XUMHUYECKHE CBOICTBA
¢dochopa u ero coenMHEHMIH,
3JIEKTPOHHBIX YPABHEHUH MPO-
11eCCOB OKHUCJICHUSI-BOCCTAHOB-
JIEHUS; YPaBHEHUH JIEKTPOIU-
THUYECKOM AUCCOIMALINN; MOJIe-
KYJISIPHBIX, TIOJTHBIX M COKpAaIé-
HHBIX MOHHBIX YPaBHEHUM peax-
LIUH C yYaCTHEM 3JIEKTPOIUTOB.
YcraHoBieHUE TPUIMHHO-CIIE-
CTBEHHBIX CBSI3€U MEXIY CTPO-
€HMEM aToMa, XMMHYECKON CBSI-

Ppa3InYHbIX METO10B
HU3yUCHH BCUICCTB!

path Haubosee A ek-
THUBHBIC CIIOCOOBI peliie-
HUS y4eOHBIX M TIO3HABA-
TEJIbHBIX 33/1a4;

HOCTb, CIIOCO0-
HOCTb HpI/IHI/IMaTI)
CaMOCTOATCIIbHBIC
peLIeHus.




3b10, TUIIOM KPHCTAJIIMYECKON
pemérku docdopa u ero coenu-
HEHUH, ero PU3NYECKUMH U XH-
MHYECKMMHU CBoicTBamu. Ha-
OJIIOJICHHE U ONTUCAHUE XUMH-
YEeCKOro SKCIEPUMEHTA 10 pac-
no3HaBaHUIo GocdaT-moHOB

48 | Yrnepon Crpoenue atoma u an- | §33,ynp.1-5, | Xapakrepucruka yriepoja: OBJIaJICHE OCHOBAMU YMEHHUE OPraHU30BbIBaTh | Bocnuranue
JIOTPONHS YIIIEPOAa, 8 CTpOEHHE, AIIOTponus, husu- XHUMHAYECKOW TPaMOTHOC- | Y4eOHOEe COTPYAHUYECTBO | Ka4ecTB
CBOicTBA ero MomudH- YeCKHEe U XMMUYECKHE CBOUCT- | TH: CIIOCOOHOCTBIO aHa- | U COBMECTHYIO JIUYHOCTH
Kauwuil 1 IX IpUMeHe- BA, MOJlyueHNE 1 IPHMEHEHNE. | JIM3HPOBATH M O00BEKTUB- | AEATEIBHOCTD C YUUTENEM | 00eCIeunBaIOIINX
mite. [loromenye yr- COCT%BneHHe Ha3BaHWH COEM- | HO OLEHUBATH )KU3HEH- | U CBEPCTHUKAMU; COLIMAIIBHYIO
118M PACTBOPEHHEIX Be- HEeHUH yriepoja rno gopmyne U | Hble CHTYalluH, CBA3AH- paboraTh HHAMBUYAJIHLHO | MOOMIILHOCTD,

ux (popMyI 1o Ha3BaHHUIO. HBIC C XMMUEH, HABbIKA- | M B TPYIIE: HAXOIUTh CIIOCOOHOCTh
INECTB MK rasos. Boc- OOBsicHEHHE 3aBHCUMOCTH MU Ge3omacHoro oopa- o011ee pelieHue u MPUHUMATH
CTaHOBJICHUC MCJH 13 CBOWCTB (WJIM IIpeACKa3bIBaHUE | IIEHUS C BELIECTBAMHU, paspemaTth KOHQIUKTHI CaMOCTOSATENIbHbIE
€€ OKCHJa yrjieMm. CBOMCTB) yriiepojia OT MOJ0Ke- | MCIOJIb3yEMbIMU B Ha OCHOBE COITIACOBAHUS | PEIICHUSI.
JI. 36. I'openue yris B Hus B [lepuonnueckoil cucteMe | MOBCENHEBHOW JKU3HY; MO3ULIUN U yuéTa
KHACJIOPOJE XUMUYECKHUX 3emMenToB Jl. 1. YMEHHUEM aHaIU3UPO- HMHTEPECOB;
MenneneeBa. CocraBiieHHe MO- | BaTh M IJIAaHUPOBATh (dbopMyTUpOBaTh,
JIEKYJSPHBIX YPaBHEHUH peak- | DKOJIOrW4ecku Oe3omac- | apryMEeHTHPOBATh U
LUH, XapaKTepU3YIOIINX XHMH- | HOE MMOBEJCHUE B IIEIIX | OTCTaMBaTh CBOE MHEHHE;
YyecKHe CBOICTBa yrieposa, COXpaHEeHHUs 3710pOBbs U
3JIEKTPOHHBIX YPaBHEHUI NPO- | OKpYXaroLel Cpelsl;
LIECCOB OKHMCIIEHUA-BOCCTAHOB-
JIeHUs. Y CTAHOBJIEHUE IIPUYNH-
HO-CIIEJICTBEHHBIX CBSI3€H MEX-
Iy CTPOEHHEM aToMa, XUMHUYec-
KOU CB$3bI0, TUIIOM KPUCTAJUIH-
YecKol peréTky yriaepoaa, ero
(UBNIECKIMH U XUMHYECKUMH
CBOICTBAMU
49 | Okcuasl Oxcunpt yraepona (II) | § 34 no croB: | XapakrepucTika OKCHIOB yrie- | Bocrnuranue kauecTs BIIaJICHUE OCHOBAMH Bocnuranue
yriepoaa u (IV)’ HUX CBOUCTBA U «HpH pact- poaa: cocras, (1)1/131/1[1601(1/16 H JIMYHOCTH CaMOKOHTpPOJI, Ka4eCTB JINYHO-
IpHMEHEHHE BOPCHUHU OK- | XMMHUHECKHE CBOMCTBA, TIONTy4Ye- | 00ecIeYnBarOIINX CaMOOLCHKH, NPUHATHA | CTH obecnieunBa-
cupa yriepo- | HA€ M IIPUMEHEHE. COCTaBHe-U COIIMABHYIO pelieHuit u FOIINX COLMANh-
na (IV)..», HHE MOJIEKYIIAPHBIX ypaBHEHHUiT MOOHIIBHOCTS, OCYILECTBIICHUS HYIO0 MOOHJIb-
yip. 1-4 peaKiii, XapakTepH3yIomuX CHOCOOHOCTh OCO3HAHHOTrO BBIOOpA B HOCTb, CII0CO0-
XMMUYECKHE CBOWCTBA OKCHJIOB | MPUHUMATH y4ueOHOH U HOCTb IPUHAMATH
yriepoJia, 3JEeKTPOHHBIX YpaB- | CaMOCTOSATENIbHbIE M03HaBaTeIbHON CaMOCTOSATENIbHbIE
HEHHI POIIECCOB OKUCIIEHUS- | pelIeHus. JeSITebHOCTH; peleHusl.




BOCCTaHOBJIEHUS; MOJIEKYJISAP-
HBIX, TIOJHBIX U COKPAIIEHHBIX
HMOHHBIX YPaBHEHUM peakLUu ¢
y4acTHUEM BJIEKTPOIUTOB. Y CTa-
HOBJIEHHE PUYMHHO-CIIEJICTBE-
HHBIX CBSI3ell MeXAYy XHUMHUYec-
KOU CB$3bI0, TUIIOM KPUCTAJUIH-
YECKOM pElIETKU OKCUIIOB YT-
Jiepoia, X (PU3UYECKUMH U
XUMHYECKUMH CBONCTBaMU-

50

YronpHas
KHUCJIOTa U €€
comm. JKéct-
KOCTB BOJIBI U
CIIOCOOBI €€
yCTpaHEHHUS

VYronpHasg KUCIoTA.
Conu yroibHOU KUCIIO
TBI: KQJIBIUT, COJIA, TI0-
Talll, UX 3HAa4YCHUE B
MIPUPOJIC U )KU3HU Ye-
noBeka. JKECTKoCTh
BOJIbI U CTIOCOOBI €€
yCTpaHEHHUS.

J1. O6pa3iisl pupoI-
HBIX COEUHEHUI YT-
nepona. OOpasiibl Ba-
YKHEUIIMNX JIJIS1 HAPOI-
HOT'O XO351MCTBA Kap-
OOHATOB.

JI. 37. llonyuenue
YTOJIBHOM KHUCIIOTHI U
U3y4yeHue e€ CBOMCTB.
38. Ilepexon kapOoHa-
TOB B THIPOKapOOHa-
THIL.

39. Paznoxenue ruj-
pokxapOoHaTa HATPHSI

§3410 KoHIIa,
ymp. 5-7

OmnpeneneHus MOHITHI «Bpe-
MEHHasl )KECTKOCTh BOJIBD», «II0-
CTOSIHHAS KECTKOCTDH BOABI»,
«o011as )KECTKOCTh BOJIbI». Xa-
PAKTEPUCTHKA YTOJIBHON KHUCIIO-
ThI 1 e€ coJIel: cocTas, (hu3nde-
CKHE U XUMHYECKHE CBOMCTBA,
nosyyenue u npuMmeHenue. Co-
CTaBJICHUE HA3BAHUU COJIEH
YrOJILHOW KHCJIOTHI 10 (popmyiie
u ux Gopmyn no Hazanuio. Co-
CTaBJIEHUE MOJIEKYJISIPHBIX ypa-
BHEHUU peaKlni, XapaKTepu3y-
IOIIUX XUMHYECKHE CBOUCTBA
YT OJIBHOM KUCJIOTBI U €€ CONEH,
YPaBHEHUH JIEKTPOJIUTUUECKOU
JIMICCOIMAIINN;, MOJIEKYJISIPHBIX,
MTOJTHBIX M COKPAIEHHBIX HOH--
HBIX YPABHEHUH peakluii ¢ yda-
CTHEM 2JIeKTpoauToB. Onuca-
HUE CIIOCOOOB YCTpaHEeHUs Kéc-
TKOCTH BOJIbl ¥ BBITTOJTHEHHE
COOTBETCTBYIOIIETO XHUMHYECKO
ro 3KkcrepuMenTa. Habmoaenne
U ONHCaHUE XUMHUECKOT0 IKC-
MEepUMEHTA 10 Paclo3HaBaHUIO
KapOoHaT-HOHOB. BrInonHenne
pac4éToB 1Mo XUMUYECKUM (Hop-
MyJlaM ¥ YpaBHEHUSAM peaKIUi,
MIPOTEKAIOIINX C Y4aCTHEM CO-
€IMHEHU yriepoja

OBJIAJICHUE OCHOBAMHU
XUMHYECKON TPaMOTHOC-
TH: CHOCOOHOCTBIO aHa-
JIU3UPOBATH U OOBEKTUB-
HO OIICHMBATh KU3HCH-
HBIC CUTYaIlUH, CBSI3aH-
HBIE C XMMUEN, HaBbIKA-
MU Oe30macHoro oopa-
IIICHHS C BEIIECTBAMH,
WCIOIb3yEMbIMH B
TMOBCEIHEBHOMN JKU3HHU;
YMEHUEM aHAJIU3UPO-
BaTh U MJIAHUPOBATH
JKOJIOTUYecKH Oe3omac-
HOE TMTOBEJICHUE B 1IEIISX
COXpaHEHUS 370POBbS U
OKpY’Karolllel Cpelbl;

YMEHHUE OlCHUBATh
MPaBUIIBHOCTh
BBITIOJTHEHUS yUeOHOM
3aJa4M, COOCTBEHHEIE
BO3MOXHOCTH €€
pelIeHus;

¢dbopmupoBaHUe
OTBETCTBECHHOI'O
OTHOILICHUA K
YYCHHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00y4aroImxcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHUBAIlUU K
O00yUYCHHIO U
MO3HAHUIO,




51 | Ip Homnyue- | Ilomydyenne, codbupa- Pabora ¢ maGoparopHbiM 000- MPUOOPETEHUE OIbITa YMEHUE COOTHOCHUTD YCBOGHUE MPaBUI
HHE, COOMpa- | HHE U PACIO3HABAHKE pPyJIOBaHHMEM U HarpeBaTeNbHbI- | M3yYEHUS BEILECTB: CBOU JIEMCTBHUS C WHIUBUIYaJIbHO-
HHE 1 Paciio- | TasoB MU pHUOOpaMH B COOTBETCTBUH | HAONIONEHHUS 3a UX Mpe- | MJIaHUPYEMBIMHU IO ¥ KOJUIEKTHB-
3HABAHHE C MpaBWJIaMH TEXHUKH Oe30ma- | BpalleHHSIMH MPH MIPO- pe3yabpTaTamu, HOTO
S~ cHoctu. HaGmonenue 3a cBoli- | BEEHUU HECIIOKHBIX OCYILECTBIIATE KOHTPOIb 0e3omacHoro

CTBaMH HEMETAJIJIOB U UX Coe- XUMHYECKUX IKCIepHu- CBOEH JeqTeNnb-HOCTH B MOBE/ICHUS B
JTUHEHUN U SIBIEHUSAMH, MPOUC- | MEHTOB C MCIIOJIb30Ba- Mporecce JOCTHKEHUS Ype3BbIYaiHBIX
xoasmmmMu ¢ Humu. Onicanue | HEEM J1abopaTOpHOTO pe3yabTaTa, ONpeneisaTh | CUTyalusx,
XHUMHYECKOT0 SKCTIIEPUMEHTa ¢ | 000pyIOBaHUS U CIOCcOObI eHCTBUI B yTpOXKaIOMNX
MOMOIIBIO €CTECTBEHHOTO (pyc- | MpUOOPOB; paMKax NMpeUIoKeHHbIX | )KU3HU U
CKOT'0 HJTU POJTHOTO) SI3bIKa U yCIOBUH 1 TpeOoBaHMH, | 3M0POBBIO JIIOJEH;
sI3bIKa XUMUH. DPopMyIHnpoBa- KOppPEKTUPOBATh CBOU
HUE BBIBOJIOB TI0 pe3yJbTaTaM JEMCTBUS B COOTBETCT-
IIPOBENEHHOIO DKCIIEPUMEHTA. BUH C U3MEHSIOLIEICS
Opranu3aius y4eOHOro B3au- CUTYyaIlleH;
MOJICHCTBHS B IPyIIE
52 | KpemHunit Crpoenue atoma kpem | 35 110 CJIOB: XapakTepucTHKa KpeMHHUS: OBJIaJICHE OCHOBAMHU yMEHHE OLIEHUBATh Bocnuranue
HUS;, KpUCTAITHYEeCKui | «OKcu kpem | CTPOCHHE, (usuueckne U XUMH- | xpMuYecKoif rpaMOTHOC- | IIPABHIIBHOCTD Ka4€CTB JTU4IHO-
KPEMHHIA, ero cBoiict- | Hust (IV)...», | U€CKHe CBOWCTBA, TONYYCHUE U | 111 c110COBHOCTBIO BBITIOJIHEHUST yIEOHOI cTu obecneunBa-
Ba M IIPHMEHEHHE ymp. 2, 3 NpHMEHEHHE. COCT&BHGHI/IG Ha3- AHATH3MPORATE 1 3a/1a4H, CO6CTBG"HHI>IG FOIINX COLMANh-
BaHUU COEAMHEHUMN KPEMHUS IO BO3MOXKHOCTHU €€ HYIO0 MOOHJIb-
¢dopmyne u ux Gopmyn mo Haz- 00%EKTHEHO OTICHHBATE pelieHus; HOCTb, CIIOCO0-
BaHH0. OOBSICHEHUE 3aBUCH- KA3HCHHBIC CUTYallnH, HOCTb TIPUHUMATH
MOCTH CBOWCTB (MJIM TpecKa- CBsI3aHHBIC C XUMHUEH, CaMOCTOSTCIIbHBIC
3bIBaHHE CBOIMCTB) KPEMHHUS OT | HaBBIKAMM OE€30IIACHOTO pereHus.
nonoxenus B llepuonuueckoin | ogpamienns ¢ Berect-
CHCTEME XUMUYECKUX DEMEH- | poy
toB JI. 1. MenpneneeBa. Coctas-
JIeHWE MOJIEKYJIIPHBIX YpaBHe-
HUI peaklui, XapaKTepu3yro-
IIUX XUMHUYECKHE CBOIICTBA
KpEMHHUSI, 3JIEKTPOHHBIX YpaBH-
HHM IIPOLIECCOB OKUCIIEHUS-BOC-
CTaHOBJIEHHUS. Y CTAaHOBJIEHUE
MIPUYMHHO-CIIEZICTBEHHBIX CBSI-
3eld MKy CTPOCHUEM aToMa,
XUMHUYECKON CBS3bIO, TUTIOM
KPUCTAJUIMYECKON PEETKU
KpEMHHUS, ero PU3NUECKUMH U
XUMHYECKUMHU CBONCTBaMHU
53 | Coenunennst | Oxcuna kpemuns (IV), | §35 no cioB: | XapakrepucTuka cOeIMHEHMH (bopmupoBaHue yMEHHE OPraHM30BBIBATh | OBJIAJIEHUE OCHO-




KpPEMHUS €ro MnpupojiHeie pa3Ho- | «Coenune- KpEMHHUS: cocTaB, PU3MUECKUe | TepBOHAYAIBHBIX y4eOHOe COTpYTHHUYECTBO | BaMH
BHUIHOCTH. CUJIUKATEL HUS KPEMHHUA 1 XUMHYCCKUE CBOﬁCTBa, noiy- CUCTCMATU3NPOBAHHBIX 1 COBMCCTHYIO XUMHUYECKOMN
3HauCHHE COSAMHEHNH | CITYKAaT...», "IeHUE H IIPHMEHEHHE. COCTaUB- IIPECTABIEHUN O JIESTEIBHOCTD C YUYUTENIEM | TPAMOTHOCTH:
KPEMHHSL B JKHBOH 1 yip.1, 4 JIEHU € Ha3BaHUI COEMHEHUN BEIECTBAX, UX U CBEPCTHUKAMUY; CIIOCOOHOCTBIO
HeKMBOI TIPHPOTIE. KpeMHUs 10 popMyJie U UX MpPEBPAICHUSX U MpaK- | paboTaTh MHAUBHIYAIBHO | aHATH3UPOBATH U
 OBDA3IIBI TIDHDOIL ¢dopmyn no HazBauuoo. COCTaB- | THYECKOM MPUMEHEHHUH; | U B TPYIIIE: HAXOAUTh 00BEKTUBHO OI1e-
A PasIibl 1p Up . JIEHUE MOJIEKYJISIPHBIX YpaBHE- o011ee pelieHue u HUBATh KU3HCH-
HBIX COCIMHCHIN Kpe- HUW peakluil, XapaKTepU3yro- paspemath KOHQIUKTHI HbIE CUTYaluH,
MHML. IUX XUMUYECKUE CBOUCTBA CO- Ha OCHOBE COIJIAaCOBAHUSl | CBA3AHHBIE C XU-
JI. 40. Iomy4enue kpe- eMHEHNUH KPEMHHMS, DJIEKTPOH- MO3HIINI 1 yuéra MUEH, HaBBIKAMH
MHEBOW KMCJIOTHI U HBIX YpaBHEHHIA MTPOIECCOB WHTEPECOB; Oe3omacHoro 00-
H3y4YEHHE €€ CBOWCTB OKHCJICHHSI-BOCCTAHOBJICHUS; (dbopMynTupoBaTh, palleHus C Belle-
YPaBHEHUH JIEKTPOJIUTUUECKOU apryMeHTUPOBATh U CTBaMU,
JUCCOLUALINN; MOJIEKYJIIPHBIX, OTCTanBaTh CBOE MHEHUE; | UCIOJIb3Y-EMBIMU
MOJHBIX U COKPAILIEHHBIX NOH- B [10BCE-IHEBHOU
HBIX YPaBHEHUU peaKlui ¢ yda- JKU3HU; YMEHUEM
CTHEM DJIEKTPOJIUTOB. Y CTAHOB- aHaJIU-3UpOBaTh U
JIEHU € IPUYHUHHO-CIIEACTBEH- IJIAHUPOBATH
HBIX CBSI3eH MEXIY XUMHUYEC- 3KOJIOrMYECKU
KOM CBSI3b10, THIIOM KPHCTAJIJIN- Oe3zomacHoe
YECKOW PElIETKU COCIUHEHUN MIOBEJICHUE B
KpEMHHUS, ero PU3NUECKUMH U Lensx
XUMHYECKUMH CBOHCTBaMH. COXPAHEHHUS
Habnronenue u onucanue Xu- 3JI0pOBbS U
MHYECKOT 0 IKCIIEPUMEHTA 110 OKpYXarowei
PAacIIO3HABAHUIO CUIIMKAT-HOHOB Cpensl;
BelniosiHEHHE Pacy€TOB 10 XU-
MHUYECKUM (popMmyrnaM u ypas-
HEHUSM peaKluii, TpOTEeKato-
LIUX C YYaCTUEM COCIUHEHUN
KpEeMHUS
54 | Cunukatnas | [lonsatue o cunmukano | §35,moBT.18- | XapakTepucTuka CHIMKaTHOM OBJIJIEHUE OCHOBAMH yMEHHE OINpeneNnsTh Mo- | (opMHpPOBaHHUE
IIPOMBIIUIEH- | IIPOMBIIIIIEHHOCTH. 35 MMPOMBITIJICHHOCTHU Beraucne- XUMHUYECKOMN r'paMOTHOC- | HATHA, CO3AaBaTh 0000- OTBCTCTBCHHOI'O
HocTh 0606- | CTEeKIIo, IEMEHT, HUS 110 XUMAYECKUM (popMyJiaM | TH: CIIOCOOHOCTBIO aHa- | LICHUS, yCTAHABIUBATh OTHOUIEHUS K
IIEeHHe TI0 KepaMHKa. W YpaBHEHHSIM peakiHii, IpoTe- | JIM3UPOBaTh U OOBEKTUB- | aHAJIOTHH, KIacCH(PHUIIU- | YUCHHIO,
Teme «Heme- | J. OBpasiIe! cTekna, KAoIIKX € yacTHeM HEMeTall- | HO OLEHMBATE XMSHEH- | POBATh, CAMOCTOATENLHO | TOTOBHO-CTH H
JIOB ¥ UX coenuHeHui. [Ipen- HBIC CUTYalliH, CBSI3aH- | BBIOMpATb OCHOBAHUS U CIOCOOHOC-TH
TaJIb KE€paMHUKH, [IEMEHTa

cTaBlieHHne HH(OpMAIIUHU 110
TeMe «HemeTrannel» B BHUJE
Ta0JINII, CXEM, OTIOPHOT'O KOHC-
MIEKTa, B TOM YHUCIIC C IPUMEHE-

HBIE C XMMUEMN, HaBbIKA-
MU Oe30macHoro oopa-
IIEHUS C BEIIECTBAMH,
KCIIONIb3yEMBIMU B

KpUTEPUU JIJIs Kitaccudu-
Kalu, yCTaHaBJINBAaTb
MPUYHHHO — CJIICTBEH-
HBIC CBA3U, CTPOUTH

00y4aroImxcs K
CaMOpa3BUTHIO U
camMoo0pa3oBaHU
10 Ha OCHOBE




HueMm cpeactB UKT. OtcranBa-
HHE CBOEW TOUKH 3pEHUs, €€

TMOBCEHEBHOMN JKU3HHU;
YMEHHUEM aHaJU3UpPO-

JIOTUYECKOe paccyiK/ie-
HHE, YMO3aKIIOUCHUE 1

MOTHUBAIlUU K
O00yUYCHHIO U

apryMmeHTanus u noATBEpPKIAC- BaThb U IJIAaHUPOBATH JCIaTh BBIBOAbI, IIO3HAHUIO,
Hue pakramu CocraBieHne IKOJIOTHUYECKH Oe3omac-
pedepata 1o onpenenEHHON HOE MOBEJICHUE B LEIAX
dopme COXpaHEHUs 3710pOBbS U
OKpY>Karolllel Cpeibl;
55 | KonrtpospHas paboTa 3 no Teme
«Hemeraybny
56 | Ananu3 pe3yabtatoB KP Ne3
4. O60011eHNe 3HAHWUH N0 XMMHUU 32 KypC OCHOBHOM MIKONBL. 12 4
57 | llepuoandec- | [Mepuonnueckuii 3ako | §36,ymp.1-10 | IIpencrasnenne unpopmannu Bocrniuranue kauects yYMEHHE CaMOCTOSTENbHO | (hOPMHUPOBAHHE
Kasg cucrema | u Ilepuoauyeckas cuc- o teme «llepuoguyuecknii 3a- | JTUYHOCTH ITAHUPOBATH MyTH OTBETCTBEHHOI'O
J.11.Menpne- TeMa XUMHUUYECKHX 3JIe- koH ¥ [leproanueckas cucrema | 00CCIICUMBAIOIIMX JOCTHSKEHUS Tieeit, B OTHOIIICHUS K
neeBa u mentos/[.J1. Mensenee A. 1. Menneneesa B cete Te0- CO%Ham’Hy}O TOM YHCIIE aNbTEPHATHB- | )\ h 0>
9] puur CTPOCHU aTOMa» B BUAC MOOHMJIBHOCTD, TOTOBHOCTH U
ZEE;ZHHG lz;mq():iglf:;:;z:}mro TaOJIUII, CXEM, OTIOPHOTO KOHC- | CIIOCOOHOCTh HBIC, OCOSHAHHO BH6H: CIIOCOOHOCTH
MeKTa, B TOM YHCIIE C TIPUMEHEe- | TIPUHUMATh patb Hanbosee s dex o0yuarommxcs K
HOMEpa SIEMCHTA, HO- HueM cpeactB UKT. Beimonne- | camocTosTeNbHbIE THBHBIE CIIOCOOBI PEIlle- | caMOpa3sBUTHIO U
MECpOB HICPHO/IA 1 TPYTI HUE TECTOBBIX 3aJIaHUH 110 TEME | PEIEHHUS. HUS y4eOHBIX M [I03HABA- | CAMOOOPA30BaHH
IIBI. 3aKOHOMepIU{OCTI/I TeIbHBIX 304 O HA OCHOBE
W3MEHEHUS CBOMCTB MOTHBAIMH K
DJIEMEHTOB U UX CO- 00y4eHUIO 1
€AVMHEHUH B IIEpUOIax MO3HAHUIO,
Y TpyIIax B CBETE
IIPEACTABICHUH O
CTPOEHUHU aTOMOB 3JIe-
MeHTOB. 3HadyeHue [le-
PHOJIMYECKOT0 3aKOHA
58 | Bugsl xumu- | Buasl xuMmuaeckmnx §37, ynip.1-10 | IlpeacraBnenne unpopmanuu OBJIaJICHE OCHOBAMU YMEHHUE CaMOCTOATENIbHO | Bocniuranue

YECKUX CBSI-
3€i M THIIBI
KpHUCTAJIIN4YE
CKHX perié-
TOK B3aumo-
CBSI3b CTPOE-
HUS U CBOMC-
TBa BEIICCTB.

CBS3€H U TUIIBI KPUCTa-
JIJINYECKUX PELIETOK.
B3anmocss3b cTpoe-
HHUS U CBOWICTB Be-
LIECTB

o Teme «Buapl xummaeckux
CBS3€H ¥ THUIIBI KPUCTAJLINYEC-
KHUX peléerok. BzauMocBs3b
CTPOEHHUS U CBOWCTB BEILIECTB)
B BHJIE Ta0JIMII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IIPU-
MeHeHuneM cpenacts MKT.Beimo-
JIHEHHE TECTOBBIX 3aJJaHUM

XUMHYECKOW TPaMOTHOC-
TH: CHOCOOHOCTBIO aHa-
JIU3UPOBATH U OOBEKTUB-
HO OIIEHUBATh JKU3HCH-
HBIC CUTYaIluH, CBS3aH-
HBIE C XMMUEMN, HaBbIKA-
MU Oe30macHoro oopa-
IIEHUS C BEIIECTBAMH,
KCIIONIb3yEMBIMU B
TMOBCEHEBHOMN JKU3HHU;

OTPEIETSTD I[ETH CBOETO
00y4YeHHU s, CTABUTh U
(hopMyIMpOBaTh JIS
ce0s1 HOBBIE 3aJja41 B
yué0e 1 o3HaBaTeIbHON
JeATETbHOCTH, Pa3BH-
BaTh MOTHBBI M HHTEPE-
ChI CBOEH TTO3HABATEb-
HOM JIeITeIbHOCTH;

Ka4ecTB JTUYHO-
CTH 00ecreuynBa-
IOIIHX COLHATIb-
HYH MOOUJTb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSITEILHEIE
pelieHus.




59 | Kimaccuduka- | Knaccuduxamnms xu- §38,ymp.1-10 | IIpexacrasnenne nupopmanuu ymeHue knaccudumu- | I[Iposoasr cpaBnenue u (dhopmupoBanue
LU XUMHU4e- MHUYECKUX peaKHI/Iﬁ 10 10 TEMC «Knaccmbmcauml XH- poBaTh U3yUYECHHEIE KJ'IaCCI/I(bI/IKaHI/IIO oo OTBCTCTBCHHOI'O
CKHUX peax- Pa3IMYHBIM PU3HAKAM MHYECKHX PEAKIUH 110 PA3IHY- | oGLeKTHI U ABJICHMUS, 3aJIaHHBIM KPUTEPUSIM, OTHOILICHUS K
wmit.  Cko- (MHCIIO M COCTAB Peart- HBIM [TPU3HAKaM. (EKOpOCTI) XH- | HOCOGHOCTD IeTaTh BIIQJICIOT MPHEMaMH YUCHHUIO,
POCTH XHMU- | PYIOIIHX i 06pa3yio- MUYECKHX PEAKIIUi» B BHJIC BBIBOJIBI 1 YMO3a- BBITIOJTHCHUS 33 JITaHU TOTOBHOCTH U
Ta0JINII, CXEM, OTIOPHOT'O KOHC- CIIOCOOHOCTH
YECKUX IUXCA BEIIECCTB; Ha- KJIIOUECHUS U3 U3YYEH-
. MEeKTa, B TOM YHUCIIC C IPUMEHE- 00y4Jarommxcst K
peaKinm JIYHC IPAHULIBL P ajo',' Huem cpencts UKT. Brimomnne- HBIX XHMquCKEIX 3a- CaMOpa3BUTHIO U
niena (as; TenioBoi HUE TECTOBBIX 3aanuii mo Teme | KOHOMCPHOCTCH, yME- caMo00pa3zoBaHK
3¢ deKT; N3BMCHEHHE HUE CTPYKTYPUPOBATh 10 Ha OCHOBE
CTETIEHEW OKUCIIEHUS HW3YYEHHBIM MaTeprall MOTHBAIHH K
aTOMOB; MCIIOJIb30Ba- U XUMHYECKYIO HH(O- 00y4eHHIO 1
HHUE KaTaau3aTropa; pMaruIo, IoJy4eHHYIO MO3HaHMIO,
HalIpaBJICHUE MIPOTE- W3 IPYTUX UCTOUYHU-
kaHus). CKOpoCTh XH- KOB
MHUYECKHUX PEAKLUN U
(baxTOpHI, BIUAIONINE
Ha HeE
60 | JInccomua- DNeKTpoUTHIECKas §39,ymp.1-10 | 3anuch ypaBHEHUH DIIEKTPOIM- | YMEHUEM aHAITM3UPO- YMEHHUE OLIEHUBATh Bocnuranue ka-
U JIEKTPO- | JUCCOMUALUS KUCIIOT, THYCCKOU NUCCOLHMAlNN KHUC- BaThb U IJIAaHUPOBATH MMPpaBUIIBHOCTDH YCCTB JIUYHOCTH
JIATOB B BOJ- | OCHOBAHHIL, COJIEIL. JIOT, OCHOBAaHMH, COJEH, 9KOJIOTHYECKH Oe30mac- | BBITOJHEHUS Y4eOHOM 00€CTIeUNBAOIIUX
HBIX PacTBo- | VIOHHBIE ypaBHEHNS. -MOHHBIX YPaBHECHUH. HOC MOBEJICHUE B IICIAX | 3aJIauH, CO6CTBG"HHI>IG COIIMAIBHYIO MO-
pax. omubie | VcmoBus mpoTexans YCJEOBI/I}I MPOTEKaHUS peak- COXpAHEHNS 370POBbA U | BOSMOKHOCTH €& OUIIBLHOCTB, CIIO-
N uii oOMeHa o KoHIa OKpY’Kalollel cpesipl; pelIeHus; COOHOCTh MPUHU-
yYpaBHEHUS peaxiuii oOMeHa 10
MaTh CaMOCTOSI-
peaKmih KoHIa TEJIbHBIC PeIll-5l.
61 | Pemenue
3aga4dy
62 | Okucnurensb- | OKUCIUTEILHO-BOC- §40,ymip.1-10 | OKMCIMTENLHO-BOCCTAHOBH- (dhopMupoBaHUE MEPBO- BIIaJICHUE OCHOBAMU
HO-BOCCTa- CTaHOBUTEJbHBIE peak- TeNbHbIE peakiuu. OKUCIu- HaYaJIbHBIX CHCTEMAaTH- | CAMOKOHTPOJIS,
HOBHUTEJbHBIE | 1. OKUCIIUTED, TeNb, BOCCTAHOBUTENb 3MPOBAHHBIX MIPEACTAaB- | CAMOOIICHKH, IPUHSITHS
peakinOBP | BoccTaHOBHTEND JICHHI O BEIIECTBaX, MX | PEIICHUH U
63 | PemeHe MPEBPAIICHUSAX U MTPaK- | OCYIIECTBICHUS
TUYECKOM NPUMEHEHWH; | OCO3HAHHOTO BHIOOpPA B
3afad OBJIAJICHUE TIOHATUHHBIM | Y4eOHOM U
anmnapaToM U CHMBOJIM- | TIO3HABAaTCIBHOM
YECKHM SI3BIKOM XUMUHU | JeSITEIbHOCTH;
64 | Kimaccuguka- | IIpocTeie u CIIOKHBIE §41,ynip.1-10 | IIpeacraBnenne uupopmanuu npuoOpeTeHne onbITa yMEHHE OIpeaeNnsTh Mo- | (opMHpPOBaHUE
65 | mus u cBoiic- | BemecTBa. Metamnbt u | §42,ymp.1-10 | 1O Teme «Knaccudukarus u HCIOJIb30BaHUS HATHSI, CO3aBaTh 0000- OTBETCTBEHHOT'O
TBA HEOpra- Hemertasisl. Cocras, CBOMWCTBA HEOPraHUYECKUX Pa3IUYHBIX METO/IOB IICHHSI, YCTAHABJIMBATh OTHOILICHUS K

BEILIECTB)» B BHJIE TaOIUII, CXEM,

N3y4uCHH BCUICCTB,

aHaJIOTHH, Knaccupuiu-

Y4YCHHUIO, TOTOBHO-




HHUYCCKUX BC-
mIeCTB

KJaccupukaus u 00-
IIHEe XUMHYECKHUE CBOI

OMOPHOI'0 KOHCIIEKTA, B TOM
YHUCJIE C TPUMEHEHHUEM CPENICTB
HKT. Beimonuenne TeCTOBBIX

yriIyOJIeHUE MPeCcTaB-
JIEHU! 0 MaTepUalbHOM
€IMHCTBE MHPAa;

pOBaTh, CAMOCTOSTENBHO
BBIOMpATh OCHOBAHUS U
KpUTEPHUU JIjIs Kitaccudu-

CTH U CcIIOCOOHOC-
TH 00yUaIOmInXCs
K CaMOpPa3BHUTHIO

CTBa OKCHUJIOB U THPO-
KCUJ0B (OCHOBaHM,
KHUCIIOT, aM(OTEPHBIX
TUAPOKCHUJIOB), COJICH B
ceete TOJ]

u camoo0pa3oBa-
HUIO HA OCHOBE
MOTHUBAIlUU K
O00yUYCHHIO U
MO3HAHUIO,

33[{3HHI>1 10 TEMEC Kalnu, yCTaHaBJINBAaTb
MPUYHHHO — CJIICTBEH-
HBIC CBA3U, CTPOUTH
JIOTUYECKOe paccyik/ie-
HHE, YMO3aKIIOUCHUE 1

JCIaTh BBIBOAbI,

66 | UtoroBast KOHTpoOJbHAsE paboTa

67 | Ananus pesynbratoB utoropoit KP

68 | moaBeaeHNE UTOTOB rOJa

KpnTeplm OllCHUBAaHUA }IOCTI/I)ReHI/Iﬁ oﬁyqamumxcﬂ
OcHoBHAas1 321242 U KPUTEPHUIi OLICHKH — OBJIA/ICHHE CHCTeMON y4eOHBIX el CTBHI ¢ H3y4YaeMbIM y4eOHBIM MaTepHAJIOM.
Cucrema OlLIeHKH BKIIIOYAET B ce0sl BHYTPEHHIOIO (OCYILECTBISEMYIO CaMOM IIKOJION) M BHEIIHION (OCYIIECTBIIIEMasi BHEIIHUMU IO OTHOIIEHMIO K IIKOJIE
ciryx0amn).
J1J1s1 OTICHKH MCTIONB3yeTCs IepCOHUBUIIMpPOBaHHAS MHGOPMAIUS M aHOHUMHASI (HENepCOHUPUITPOBAHHAS ).
[TepcoHnpUIMPOBaHHOM OIIEHKE TIOIIEKAT TOJIBKO METANPEeIMETHBIC U TIPEIMETHBIC PE3YJIbTAThI 13 OJI0Ka « BEIMyCKHUK HAYUUTCS.

YpoBennb JocTHkeHMe IIIAHUPYEMBbIX Pe3yJbTATOB Ouenka (oTMeTKa)

Ba3oBblIii ypoBeHb | IEMOHCTPUPYET OCBOEHUE YU€OHBIX AEHCTBUI C ONOPHOM CUCTEMO 3HaHUI B paMKax «YZOBIIETBOPUTEIBHO» (UM

AOCTUKEHU I nuanaszoHa (Kpyra) BbIAEJIEHHBIX 3a7a4u. OBlajieHue 6a30BbIM YPOBHEM SBIISIETCS OTMETKA «3», OTMETKA «3aUTCHO»).
JOCTaTOYHBIM JIJIS TIPOIOJLKEHUST 00yUeHHsI Ha CIeAYIOIIel CTYIIeHH 00pa30BaHusl, HO He
10 MPO(PHILHOMY HalpaBJIEHUIO
IHoBbIIeHHBbIH YCBOEHHE OTIOPHON CUCTEMBI 3HAaHUHN Ha YPOBHE OCO3HAHHOTO IPOU3BOJIBHOTO OBJIA/ICHUS | OLIEHKA «XOPOIIO» (OTMETKA «4»);
YPOBEHb Y4eOHBIMH JICHCTBUSMH, TOCTATOYHBIN O KPYro30p, MUpoTa (MiIu H30UpaTeIbHOCTH)

uHTepecoB. Takue oOydaronuecs MOryT ObITh BOBJIEUEHBI B IPOEKTHYIO AEATEIBLHOCTD 110
MpeIMETY U COPUSHTUPOBAHBI Ha MPOJIOIDKEHHE O0YUEHHUS B CTAPIINX Kaccax 1o
JTaHHOMY MPOUITIO.

Boicokuii ypoBens | boisee nonHoe (110 cpaBHEHMIO C MIPEIBIAYIIMM) YCBOEHUE OMTOPHOM CUCTEMBI 3HAHMM HA | OLIEHKA KOTJIIMYHO» (OTMETKA «5»).
YPOBHE OCO3HAHHOTO IMPOU3BOJILHOTO OBJIAJCHUS YUSOHBIMU JCHCTBUSAMH, TOCTATOYHBIH
Kpyro3op, MupoTa (Wi U30MpaTeTbHOCTH) HHTEpecoB. Takue 00yJaromuecs MOTYT OBbITh
BOBJICUEHBI B MPOEKTHYIO JIEATEILHOCTH MO MPEIMETY U COPUEHTUPOBAHBI Ha

IpoJOIKEeHHE 00y4YeHHUs B CTapIINX KIaccax M0 JaHHOMY IPOQHIIIO.

IMonun:xeHHBII OTCYTCTBHE CHCTEMATU4ECKOM 0a30BOM NOATOTOBKH, OOYYaIOIIMMCS HE OCBOEHO AK€ U | «HEYJIOBJIETBOPUTEILHO» (OTMETKA




YPOBEHb MOJIOBUHBI IJIAHUPYEMBIX PE3YyIbTAaTOB, KOTOPHIE OCBAMBAET OOJBITMHCTBO OOYUAIOIIUX- | «2»)
Csl, UMEIOTCSI 3HAYUTENIbHBIE MTPOOEITbI B 3HAHUSAX, JlajbHEIIee 00ydeHHne 3aTPY/IHEHO.

IIpu 3TOM 00yHaromuics MOKET BBINOJIHATH OTACIbHBIE 3a/1aHUs TIOBBIIIEHHOTO YPOB-
Hs. JlaHHad rpynna oOydaromuxcs (B CpeiHEM B X0/1e 00yUeHHUs COCTaBIIAIOIAs OKOJIO
10%) TpeOyeT cnennanbHOM TMarHOCTUKU 3aTPYAHEHHUM B 00ydeHNUH, TPOOENOB B CHC-
TeMe 3HaHUH U OKa3aHWH LIeJICHAPABICHHOHN MOMOIIHU B IOCTH)KEHHH 0a30BOTO YPOBHS

Hwu3skuii ypoBenn HAJIMYHE TOJBKO OTJEIBHBIX (pparMeHTapHBIX 3HAHUH 10 TPEIMETY, NallbHeiee o0yde- | OIeHKa «IoX0» (0oTMeTKa «1»)
HUE IPAKTUYECKU HEBO3MOKHO. Tpedyercs crienuanbHas IOMOIb HE TOJIBKO M0 y4eOHO-
MYy IIpEeIMETY, HO U TI0 (JOPMUPOBAHHUIO MOTHBAIINH K 00YUCHHIO, PAa3BUTHIO HHTEpEca K
n3y4aeMoi npeaMeTHON 001acT, HOHUMaHHUIO 3HAYMMOCTH IIPEeIMETa JJIsl )KM3HU U Jp.

OreHKa JOCTIKEHHH Pealn3yeTcss «KMETOI0M CIOKEHUS», TPU KOTOPOM (PUKCUPYETCS JOCTH)KEHUE OTIOPHOTO YPOBHS U €r0O MPEBLIIICHHE.
JIist OLIEHUBAHUS MCTIONIB3YIOTCS: CTaHJAPTU3NPOBAaHHbBIE MMCEMEHHBIE U YCTHBIE paOOTHI, MPOEKTHI, MPAKTUYECKHE pabOTHI, JJAO0OpaTOpHBIE pabOTHI, TECTHI,
3a4eThbl, TROPYECKUE PadOTHI, CAMOAHAJIHN3, CAMOOIICHKA, HAOIIOICHHS U TIP.
Tunel 3a1aHuii, KOTOPBIE HMCIHOJb3YIOTCH IS OLICHKHU AOCTUKeHUI1:
o (opme OTBeTa: € 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSEMbIX 3HAaHUHM, YMEHUM, CTTIOCOO0B JIEHCTBUI: 0a30BBIN 1 MOBBIIICHHBIH YPOBEHb;
10 MCTIOJIb3YEMBIM CPEACTBAaM: 3a/1aHus Ul MMCbMEHHOM MM YCTHOM Oece/bl, IPaKTUUECKUE 3aJaHusl, JabopaTopHble pabOThI;
o (opMe MpoBEACHUS: Il MHANBUAYATbHOW WA TPYNTIOBON pabOTHI.
Hrorosas oneHKa CKJIAAbIBACTCH U3:
HAKOTJICHHBIX OLIEHOK (XapaKTEepPH3YyIOT AUHAMHUKY 00pa30BaTeIbHbIX JOCTIKCHUN yJaIXcs);
OIIEHKH 32 CTaHAAPTH3HPOBAHHBIC UTOTOBBIE PAOOTHI (XapaKTEPU3YIOT YPOBEHB MPUCBOCHUS CIIOCOOOB ICHCTBHIA)
BHYyTpeHHI0I0 cHCTeMY OlleHKH HAa CTyIleHd OCHOBHOTI'0 00111ero o0pa3oBaHus KJIacCHPUIUPYETCs CIEAYIOMMM 00pa3oM M BKIIOYAET MPOLETYPHI:
UHIUBHAYAJTbHbIE Pe3y/JbTaThl YYalUXCs - B cQepe pa3BUTHS Y HUX KOMIIETEHTHOCTHBIX YMEHHUI M HaBBIKOB, BBISIBIISIFOTCS B X0/1€ TICHXOJIOTO-
[I€JarOTHYECKOr0 MOHUTOPHHTA;
NpeaIMeTHbIe Pe3yJabTaThl - PE3YJIbTATHI, IIOJIyYEHHBIE B IIPOLIECCE OLIEHUBAHUS YYUTEISIMU LIKOJIBI HA IIPEIMETHOM YPOBHE;
BHYTPHMIIKOJIbHbIE PEe3yJIbTATHI - PE3YJIbTAThI, [IOJYYEHHBIE B X01€ aAMUHUCTPATUBHOIO KOHTPOJIS, UTOTOBOM aTTECTALIMK YYaILUXCS
( KOHTpOJIbHBIE Pa0OTHI, MPOMEKYTOUHBIE, UTOTOBbIE, TUATHOCTHUUECKNUE);
BHELIKOJIbHbIE Pe3yJIbTATHI - PE3YJIbTaThl OJIUMIINAJ, KOHKYPCOB, COPEBHOBaHUN, KOHPEPEHLUH U T.I1.;
pe3ynbTaThl, IOIYYCHHBIE B XOC HE3aBHCHUMOM BHEIIHEl OLEHKH - pe3ylbTaThl oJay4eHHble B Xoae [ UA;
HepopMaIM30BaHHAsA OlLleHKA - TTOPT(OIHO.
Jlnist onucaHus AOCTIDKEHH 00yJaromuxcs 1esiecoo0pa3Ho yCTaHOBUTH CIIEIYIOUIHE MATh YPOBHEH:
XapakrepucTuka uudppoBoit OeHKH (0OTMETKH)
«5» («OTJIMYHO») — YPOBEHb BBHINIOJHEHUS TPEOOBAHUI 3HAYUTENILHO BBIIIE YJOBJIETBOPUTEIHLHOTO: OTCYTCTBHE OIIMOOK Kak IO TEKYyIIEMY, TaK M IO
IpeapIayleMy yaeOHOMY MaTepraiy; He 00ojee OAHOr0 HEA0UYETa; JOTUYHOCTh U MOJIHOTA U3JI0KEHUS.



«4» («X0opomIo») — ypOBEHb BBINOJHEHUS TPEOOBAaHUIN BBIIIE YIOBIETBOPUTENIBHOTO: MCIIOJIB30BAHME JOMNOJHUTENBHOTO MaTepuaia, IOJHOTa U
JIOTUYHOCTB PACKPBITUS BOIIPOCA; CAMOCTOSTENIBHOCTD CY)KJIEHUH, OTPaKEHUE CBOETO OTHOIIEHUS K MpeAMeTy o0cyxieHus. Hannune ommbok 1 HeA04YeToB
B KOJINYECTBEHHOM BBIPKEHHH MO OTJIEIEHBIM IPEIMETaM OTPaKAaeTCsl B JIOKAJTBHBIX aKTaX O TEKYIIEH U UTOTOBOM (PyOekKHOMW) aTTecTaruy 00yJaromuxcs.

«3» («y10BJIETBOPHUTEJIBHO») — JOCTATOYHBI MHUHUMAaJIbHBI YPOBEHb BBINOJHEHUS TPEOOBAaHUM, MPEIbSBISIEMbIX K KOHKPETHOM paloTe, OTIEeNbHbIE
HapYIIEHHs JIOTUKU W3JI0KEHUSI MaTepualia; HeloJIHOTa PacKphIThs Bompoca. Hanmuune ommOoK U HEIOYETOB M0 OT/IEIBbHBIM MPEIMETaM B KOJMYECTBEHHOM
BBIPQKCHUHU OTPAKAETCS B JIOKAJIHHBIX aKTaX O TEKYIIEW U UTOTOBOM (pyOeKHOI) aTTecTanuy 00ydaronuxcs.

«2» («M10X0») — YpOBEHb BBINIOJHEHHUS TPEOOBAHUN HIDKE YAOBJIETBOPUTEIBHOTO: HApYyIIEHUE JIOTMKH; HEMOJHOTA, HEPACKPHITOCTH OO0CYXKIaeMOTO
BOIPOCA, OTCYTCTBHE apTyMEHTAIlMH JIMOO OIMMMOOYHOCTH €€ OCHOBHBIX MOJOXKeHWH. Hamnyme ommOOK M HEIOUYETOB MO OTACIBHBIM IPEIMETaM B
KOJIMYECTBEHHOM BBIPKEHUH OTPA)KACTCS B JIOKATBHBIX aKTaX O TEKYIIeH U HTOTOBOH (pyOekHOI) 00 aTTecTaruu 00yJaroIiXCsl.

KoHTpo/1bHO-U3MepUTe/IbHbIe MaTepUabl NpeIHa3HAuUeHB! IS MPOBEPKH YPOBHS YCBOEHHS Y4eOHOrO MaTepHala Ha OCHOBAaHMH 00pa30BaTEbHOTO
MUHHUMYMa COJAepKaHus oOpa3oBaHUS W TpeOOBaHWH K YPOBHIO IOATOTOBKH BBITYCKHHKOB IIKOJ. OHH COCTaBJIeHBl HAa OCHOBE MHOTOJIETHEH
[IE€AroruYeCcKOi MPaKTUKU C YIETOM Pa3IMUHbIX METOJUYECKHUX pa3paboToK.

[To Bcem rimaBaMm Kypca M WX paszeniaM Ipesiaraercsl TeKyIIUid W TeMaTUYeCKUi KOHTPOJb 3HAHWUH M YMEHHU B (OpMe XUMHUECKUX JUKTAHTOB U TECTOB,
CaMOCTOSITEIIbHBIX U KOHTPOJIBHBIX Pa00T. 3aaHusl 000X BApHAHTOB PabOT CXOJIHBI MO COJACPKAHHIO U XapaKTEPY BBHITOJIHAEMBIX YUEOHBIX JI€H CTBUI.

s opraam3anmu 3GGEeKTUBHON pabOTHI BCETO KJIacca ¢ yY4EeTOM WHAMBUAYAIHHBIX CIIOCOOHOCTEH Ka)I0T0 yJamerocs B psje padoT, BXOASIIUX B TTOCOOHE,
IIPEJICTaBJICHbI 3aJJaHHsI PA3JIMYHBIX YPOBHEHN CII0)KHOCTH.

He3amMeHHMBIM MOMOIIIHUKOM I€[arora B KOHTPOJIE 3HAHUH SBJISIFOTCA 3a7jaHus B opMe TecTa. FIX MOXKHO HCIONBb30BaTh HA Pa3HbIX 3Tanax yueOHOTro
nporecca:

* IPY U3yYEHUU HOBOT'O MaTepuaia;

+ Ha 9Tare 3aKpervieHus] U3y4eHHOTo MaTepuaa;

+ Ha ypoKax 000011aroIIero noBTOPeHMS;

* TIPU TEKYLIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHHI U HaBBIKOB YJall[UXCS;

* TIPH MOATOTOBKE yUalIuXcs K SK3aMeHaM KaK B YCTHOM, TaK ¥ B MUCbMEHHOHU (hopme, ocodeHHo B popme EID.

JUig Kak[I0M TeMBbI U €€ pa3/ieloB MPEUI0KEHbI TECTOBBIE 33JaHUs PA3HOTO YPOBHS CIIOKHOCTH B JBYX BapHaHTaX, pacCuMTaHHble Ha 15—35 MuUH uiau Ha
1enbli ypok. [[ist BeICTaBiIEHMSI OLIEHKM IIPEIaraeTcs UCI0JIb30BaTh CIIEIYIONIYI0 IPOLEHTHYIO IIKAJy:

35% BEIITOJHEHHEIX 3aJaHUM — OICHKA «2;

36—61 % — omuenka «3»;

62—85% — o1neHKa «4»;

86—100% — oneHka «5».

B 3aBHCHMOCTH OT pe3ybTaTOB BBHITIOTHEHUSI PA0OTH! YIUTETh MOKET BHOCUTH B TIPENIOKEHHYIO CUCTEMY OIIEHUBAHHS KOPPEKTHUBHI, IIOCKOIBKY OCHOBHAS
11eJ1b KOHTPOJISl B JAHHOM Cllydae — HE COOCTBEHHO BBICTABJICHUE OLIEHKH, a OIIPEJIEIICHHE YPOBHS YCBOEHUS yJalllUMHUCS y4eOHOrO Marepuaia u
HaIpaBJICHUH JajbHElel paOboThl HaJ MOBBILIEHUEM KaueCcTBa 3HAHUN

3ananue moy uudpoii 1 onenuBaercs 3 6amiamu; o nuudpoii 2 - 5 6amnamu; mox nuudpoit 3-8 Ganmamu. 3aaHus, OTMEUYCHHBIE *, - ISl WHINBUIYAIEHOTO
BBITIOJIHEHMUSI.

Ecnu He yka3aHO MHOE, KaXK/Ibli OTBET YaCcTEH OLIEHUBAETCS:

» yactu A — 2 Oannamu;

» yactu B — 4 Gatamu;

« yactu C - 6 ammamu.



OpHako He Bce ydaluecs MpUCTyHaroT K 3anaHusM dactu C U TeM 0osiee BBIMOIHSIOT UX MOJHOCTBIO. YTOOBI MOBBICUTH MOJOXKHUTEIBHYIO MOTHBALIMIO K
BBINIOJIHEHUIO 3a/1aHui yacTu C, yuuTelb MOXeT OOBSBUTH O BBHICTABJIEHUH 10 pe3yibTaTaM TECTa ABYX OLEHOK: MepBoil — 3a yacTh A u B, a Bropoit — 3a
gacTb C — € UCHOJIb30BaHUEM IPOLIEHTHOM IIKAJIbl OLEHKU 3HAHUM.

Bomnpocs! 11 Bcex BUI0B KOHTPOJIS 3HAHUI COCTAaBIIEHBI TAKUM 00pa3oM, YTOOBI MEAAror ¢ UX MOMOIIBIO MOT BBISIBUTH 3HAHUS YJAITUXCS MO BCEM Y3JIOBBIM
BOIIPOCaM TJIaBhI M pazjesia Kak Ha 0a30BOM YpOBHE, TJIe HEOOXOIMMO TOJILKO BOCIIPOM3BE/ICHHE YI€OHOTO MaTepuala, Tak U Ha YCIOKHEHHOM YPOBHE, T/e
TpeOyeTcsl yMeHHEe aHaJTM3UPOBATh U CPAaBHUBATH JaHHBIE, IPUMEHSISI TBOPYECKHE CTIOCOOHOCTH.

Bce oOyyaromie BHIbI KOHTPOJIS MPEAIOJIATal0T KOJUIEKTUBHYIO JESITEIbHOCTh YUaIlluXcs JTM00 B Mape, JIM0O B TPYIINE U CaMOTIPOBEPKY.

[Tpu moaroToBKE K KOHTPOJBLHBIM paboTaM HEOOXOJMMO OOpaTUTh BHHMaHHE Ha 33JaHusl YpOKOB 00oOIIaroiero nmoBropeHus. B aToM ciyyae ydamiuecs B
COOTBETCTBUU CO CBOMMHM CITIOCOOHOCTSIMU ONPEAEISIOT Ui ce0sl 3a1aHNs, KOTOPbIE MOTYT BBIIIOJIHUTD.

PacuerHble 3a7auu pa3nMUYHBIX TUIIOB U YPOBHEW CIIOKHOCTH IPEJICTaBJIEHBI B MOCOOMM OJIOKaMH, a TaK)K€ BKJIIOYEHBI B Pa3HbIE BUABI KOHTPOJISI 3HAHUU.
Yuurtenas MOXKET 1O KEJIaHUIO BKIIOYATh UX KAK JIOMOJIHUTENIBHOE 3aJjaHUe B JIF0OOOM BUJT KOHTPOJIS WM MpEeAJIararh y4yaluMcsl OTAENbHbBIE CAMOCTOSATEIbHBIE
paboTHI MO PENICHUIO MOA00HBIX 3a/1a4.

IIpoBeaeHne XMUMHYECKOT0 TMKTAHTA

3ananus Juid 000MX BapHaHTOB KPaTKO 3aIMCBIBAIOTCS HA JUIEBOI CTOPOHE TOCKU WIIM HAa KOJOTPAaHCIapaHTE; OTBETHI HAa BOIPOCHI KEIATEIbHO HANMCATh Ha
00paTHOM CTOpPOHE JOCKU WM TaKKe Ha KOJOTPaHCIIapaHTe. Y YUTENb 3aUNTHIBAET COJIEpKaHIE BOTIPOCA, YUaIIHecs 3alUCHIBAIOT OTBET B TETPAJISX.

ITo okOHYaHUM TUKTaHTa IPOBOJUTCS CAMOIIPOBEPKA:

» OIINOOK HET — OLIEHKA «5»;

* JIONYIIEHBI 1-2 OMHOKH — «4»;

* JIOMYILEHBI 3 OMUOKHA — «3».

B 3aBucumMocCTH OT CTENEHM MTOATOTOBICHHOCTH YYAIUXCS YUUTENIb MOKET U3MEHUTh KPUTEPUM OLIEHKH padOT B MOJIb3Yy YUYEHUKA.

IIpoBeaenune caMocTOATEILHOM PadoThI

CamocrosTenpHas paboTa mpearnoaraeT Ju0o mapHyo, J1u00 TpynmnoByo Gopmy paboThl U JaeT BO3MOXKHOCTD JIy4Ille OTPadOTaTh U3ydaeMble BOIIPOCHI MO
KOHTPOJIEM YUHUTEINS U B XOJ€ CaMOCTOATENBHOU JEATeNbHOCTH (111 00ydaronieil paboTsl) MO0 JIydlle MOJrOTOBUTHCS K KOHTPOJIbHOW padoTe, KOTOPYIO
IIPEJICTOUT BBINIOJHATH Ha CIEAYIOIIEM Ypoke (1 oboOmaronieii paboThl). 3ailaHus BBINOIHIOTCS B MMape (CPyMIe), 4YTo MO3BOJISIET S3KOHOMUTH BpeMs Ha
otBeT. OTnenbHbIe 3aMaHus (1O 3HAKOM *) yJamruecst BBIMOJHSIOT CaMOCTOATENbHO. [T KOHTPOJIS ydaluMcsl MPeloCTaBIseTCss BO3MOKHOCTh CBEPHUTH
CBOM OTBETHI C 3TAJJOHAMHU, KOTOPBIE OYAYT JaHbl YUUTEIEM 110 OKOHYAHUH PaOOTHI.

OueHKa MPAKTHYECKUX YMEHUI y4auXxcst

Yunreab JOJDKCH YYUTHIBATD!:

- IPpaBHJIbHOCTL OMMPCACIICHUS LCIIN OIIbITA,

- CaMOCTOATENBLHOCTH 1I0100pa 000pyI0BaHUS K OOBEKTOB;

- MIOCJIEIOBATENILHOCTH B BBITIOJHEHUH PAOOTHI MO 3aKJIAJIKE OTBITA;

- IOTHYHOCTh M TPAMOTHOCTh B OITMCAHUH HAOIIOJICHUH, B (OPMYTUPOBKE BHIBOJIA U3 OTIBITA.

Otmerka "5" - IPAaBWJIBHO OIPEJEIEHA LEJb OIbITA,

- CaMOCTOSITEIBHO, C HEOOXO MO TOCIIe0BATEILHOCTHIO MPOBEICHBI ITOA00p 000pYA0BaHUS M 00BEKTOB, a Takxke padoTa




110 3aKJIaJIKC OIIbITA,
- HAY4YHO I'paMOTHO, JIOTUYHO OIMTMCAHBI Ha6JHOI[eHI/I$I n C(l)OpMYJII/IpOBaHI)I BbIBOJBI U3 OIIbITA.

OtMmerka "4"

- IPaBWJIBLHO OTIpeJIeNieHa 1eJb OTbITa,
- CaMOCTOATEIHHO MIPOBEIcHa paboTa Mo oI00py 000pyIOBaHNUs, O0BEKTOB;

MIPU 3aKJIAJIKe OTIbITA JOMycKatoTes 1 -2 ommoku;

- HAY4YHO I'paMOTHO, JIOTUYHO OIMMCAHBbI Ha6JHOI[eHI/IH n C(l)OpMYJII/IpOBaHI)I BbIBOJABI U3 OIIbITA,
- B OITMCaHUN Ha6JIIOII€HI/Iﬁ H3 OIIbITa NOIYCKAKOTCA HeO0OJIbIIINE HETOYHOCTH

OtMmerka "3"

- IPaBHJILHO OTIpeJIeNieHa 1eJb OTbITa,
- moabop 060pynOBaHUS U OOBEKTOB, & TAKXKE PaOOTHI MO 3aKJIAJIKE OIBITA MPOBECHBI C TIOMOIIBIO YIUTEJIS;
- JOIMYCKArOTCA HETOYHOCTHU U OILINOKH ITPpU 3aKJIaAKC OIbITa, OIIMCAHHUU Haﬁ]’ﬂD[{eHHﬁ, q)OpMy.HPIpOBaHI/II/I BBIBOIOB.

OtMmerka "2"

- He OIpe/iesieHa CaMOCTOSITEIBHO 1IEeJh OTIBITA;
- HE 0TOOpaHO HYX)HOE 000PYIOBAHUE;
- IOMTyCKAIOTCS CYIIECTBEHHBIE OMIMOKY TPH 3aKIaKe U 0(OPMIICHUH OTIBITA.

Ouenka yMeHUil NIPOBOAUTH HAGII0AeHNSI
VYuuTenb 10DKEH YUUTHIBATD:

- IPaBUJIBHOCTh IPOBEJECHMS HAOIIOIEHUH IO 33JIaHUIO;

- YMEHME BBIJCNATH CyHIECTBEHHbIE IPU3HAKU Y HA0I0jaeMoro o0bekTa (Imporecca),

- IOTHYHOCTh M HAYYHYIO TPAaMOTHOCTH B O(DOPMIICHHH Pe3y/IbTATOB HAOIIOIEHUI U B BBIBOIAX;

- IPOBCACHUC H3.6JIIOIICHI/ISI 110 3aJaHUIO,

OtMmerka "5"

- MPaBHJIBHO TIO 33JaHUI0 YUHUTEINS IPOBEICHO HAOIIOCHNUE;
- BBIJICJICHBI CYIIECTBEHHBIC MPU3HAKU y HA0II01aeMOT0 00heKTa (Ipoliecca);
- JIOTUYHO, HAYYHO TPaMOTHO O(OPMIICHBI PE3yIbTAThl HAOIIOICHUI 1 BHIBOJIBI.

OtMmerka "4"

- MPABHJIBHO TIO 33IaHUI0 YUHUTEINS IPOBEICHO HAOIIOCHNUE;
- IPY BBIJICJICHUN CYIIECTBEHHBIX MPU3HAKOB Y HA0IF01aeMOTo 00heKTa (Mporiecca) Ha3BaHbl BTOPOCTEIICHHBIE;
- ToTycKaeTcsi HeOpeKHOCTh B 0(popMIIEHUU HAOIFOICHU U BBIBOJIOB.

OtrMmerka "3"

- JIOMYCKAaOTCs HETOUYHOCTH U 1-2 omMOKH B MPOBEICHUN HAOIIOACHUHN 10 33JaHUI0 YUUTENS;
- TIPY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HAOI0aeMOTo 00beKTa (MpoLecca) BhIICISIOTCS JIUIIb HEKOTOPHIE;
- norryckarorest omuoku (1-2) B ohopmireHuN HaOMIOACHUI 1 BEIBOJIOB.

OtMmerka "2"

- nomyckaroTcs omuoku (3-4) B mpoBeIeHUH HAOTIOICHUH 110 33aJJaHUIO0 YUUTEIS;
- HEMIPaBUWJIBHO BBIJCTISIOTCS MPU3HAKH HaOIrI01aeMoro o0beKTa (mmpoiecca);

- nomyckatorcs ommoku (3-4) B ohopMieHrH HaOIIOICHUH 1 BBIBOJOB. DOpMa aTTecTariu o OUOJIOTHH MOXKET OBITh

pa3IUYHON: YCTHBIN 3K3aMeH Mo OuieraM, 3amura pedepara, TECTUPOBAHUE, 3aIIUTa MIPOCKTA.




®opmbl IpeCcTABIEHHSI 00Pa30BaTEIBLHBIX Pe3yJIbTATOB!

e Ta0esb YCIIEBAEMOCTH TI0 MpeaMeTaM (C yKazaHHueM TPpeOOBaHUH, IPEIbIBIIEMBIX K BBICTABICHUIO OTMETOK);

® TCKCTBI UTOTOBBIX AHAHOCTUYCCKUX KOHTPOJBHBIX pa60T, JUKTAHTOB U T.J. U aHAJIU3 UX BBIIIOJIHCHUA O6y‘-IaIOIIII/IMC$I (I/IH(l)OpMaIII/ISI 00 njeMeHTax M
YPOBHAX NPOBECPACMOTr0 3HAHUSA — 3HAHUS, IOHUMAaHUA, IPUMCHCHUS, CI/ICTeMaTI/I?;aL[I/II/I);

® yCTHAas OIIEHKA YCIEIIHOCTH Pe3y/IbTaToOB, (GOPMYIMPOBKA MPUUYHMH HEY/Iau U PEKOMEHIAIIMHI M0 YCTPaHEHUIO MPoOeIoB B 00YYEHHOCTH T10 MIPEAMETaM;

® 1OpT(HOIHO;

® PC3YJIbTAThl MCHUXOJIOTO-TICAArOTMYCCKUX I/ICCJ'IG,ZIOBaHI/II;'I, WITIOCTPUPYIOIIUX JUHAMUKY Pa3BUTHA OTACIbHBIX MHTCIUICKTYAJIbHBIX W JIMYHOCTHBIX Ka4YCCTB
obyuatomierocs, YY/I.

KpurtepusiMmu oueHUBAHUS SBISIFOTCS:
® COOTBETCTBUE JOCTHUTHYTHIX TMPEJIMETHBIX, METANpEeIMETHBIX W JHMYHOCTHBIX pe3yJbTaToB OOy4aromuxcs TpeOOBaHMAM K pe3ylbTaTaM OCBOCHHS
00pa30BaTeNLHON MPOrpaMMBI OCHOBHOTO 00111ero oopazoanus ®I'OC;
® TMHAMUKa Pe3yJbTaToOB MPEeIMETHON 00ydeHHOCTH, opmupoBanus Y'Y /1.
OreHKa JOCTIKEHHSI METapeIMETHBIX PE3YJIbTaTOB MOYKET MTPOBOJAUTHCS B XOJI€ Pa3IMYHBIX POLIEIYD.



