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l. I[InanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOI0 NMpeaMeTa, Kypca.

1.1 IlpeaxMeTHbIE pe3yJabTAThI
TpeboBanus Kk pe3ynpTaTaM OCBOCHHUSI OCHOBHBIX 00Opa30BaTENbHBIX NPOTPAMM CTPYKTYpPHPYIOTCS IO KIIOYEBBIM 3agadaM oOIero oOpa3oBaHHs, OTPaXXAIOIIUM WHANBUIyaJbHBIE,

00IIeCTBEHHBIE ¥ TOCYIapPCTBEHHBIC MOTPEOHOCTH, ¥ BKIIFOUAIOT JINIHOCTHBIE, METAIIPEAMETHBIE M IPEAMETHBIC PE3YIbTaThI.
B pesyabrare udyyeHusi XMuMHHU Ha 6230BOM ypPOBHe 00YUYaIOIIHIiCSl HAYYUTCSH:
(opMHpOBaTH EPBOHAYANIBHBIE ITPEACTABIICHNS O BELIECTBAX, UX IPEBPALICHUIX U IPAKTHYECKOM NPUMEHEHNH; OBJIa/ICHHUE MTOHATHHHBIM alliapaToM M CHMBOJIMYECKUAM S3bIKOM XUMMHU;
1) oco3HaHME OOBEKTUBHOW 3HAYMMOCTH OCHOB XUMHYECKOH HayKH KaK 00JIacTH COBPEMEHHOTO €CTECTBO3HAHHMS, XUMIUYECKHUX IIPEBPAICHHI HEOPIraHMYESCKHX M OPraHMYECKUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHHH KHBOI 1 HE)XNBOW MPHUPOABI; yIIIyOJICHNE IPEICTaBICHAN O MaTEPHAILHOM €IMHCTBE MUPA;
2) oBiNazeHNEe OCHOBAMU XMMHYECKOHW I'DaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3MPOBaTh M OOBEKTHBHO OLICHHWBATh >KU3HEHHBIE CHUTYallM, CBS3aHHBIC C XMMHEH, HaBBIKAMHM O€30I1aCHOTO
oOpaImeHnsl ¢ BEUIECTBAMH, HCIIOIb3YEMBIMU B IOBCEJHEBHON XW3HM; YMEHHEM aHAJIM3MPOBAaTh M IJIAHUPOBATH HKOJOTHUECKH O€30MacHOE MOBEACHUE B IENSX COXPAHEHUS 370POBBS H
OKpYXaIOIIEH Cpelpl;
3) dbopMupoBaHUE YMCHUI YCTaHABIMBATH CBA3M MEXKIY peaibHO HAOIIOMACMBIMH XHMHUYCCKAMH SIBJICHHUSAMH M TMPOIECCAMH, MPOUCXOAIUMH B MHKPOMHPE, OOBACHITH MPHUYUHBI
MHOr000pa3us BEleCTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a TAKXKE 3aBUCHMOCTb IIPUMEHEHUS BELIECTB OT UX CBOUCTB;
4) HpI/I06peTeHI/Ie OIIbITa MCIOJIB30BaHUA PAa3/IMYHBIX MCTOJOB H3YUYCHHA BCHICCTB: Ha6J’IIOZ[eHI/IH 3a MX IMPCBpalICHUSAMU NPU IMMPOBCACHHUU HECJIOKHBIX XUMHYCCKHUX IOKCIICPUMEHTOB C
UCIIOJIb30BaHHEM JIa0OPAaTOPHOTO 000PYI0BAaHHS M IPUOOPOB;
5) dhopMupoBaHUE NMPEACTABICHUI O 3HAUCHUN XUMHUYESCKOH HAYKH B PEIICHUN COBPEMEHHBIX 9KOJOTHYECKUX MPOOJIeM, B TOM YHCIE B NP EAOTBPAILCHUH TEXHOTCHHBIX U JKOJIOTHYECKHX
karacTpod.

1.2 MeranpeaMeTHble pe3yJibTaThbl

MeranpeqMeTHBIMH pe3yIbTaTaMHU U3ydeHus Kypca « XUMHsD» sIBJIsSeTcs (JOPMUPOBaHUE YHUBEPCATIBbHBIX yueOHbIX aeiicTBuil (Y'Y /).

1.2.1. PerynsatuBHble YYI:

CamocTosTeNbHO O0HAPYKUBATH U (POPMYIIHPOBATH POOJIEMY B KIIACCHOW M WHIMBH/YyIEHOH yueOHOH JIesITeIbHOCTH.

BriBurate Bepcun penieHus mpooiaeMsl, 0CO3HaBaTh KOHEUHBIN pe3yibTaT, BHIOMPATh U3 NMPEJIOKEHHBIX M HCKaTh CAMOCTOSITENBHO CPENCTBA JOCTH)KECHHS LIEIH.

CocTaBisTh (MHANBUIYAJIbHO WM B TPYIIIE) IIJIaH PEIICHNUS MPOOIEeMBbI (BBIITOIHEHHS POEKTa).

IMonOupats Kk Kaxkaoi podiieme (3a1ade) aJIeKBaTHYIO € TEOPETHUECKYIO MOJIEIb.

Pabotas o npeaokeHHOMY W CaMOCTOSITENBHO COCTABIEHHOMY IUIaHY, MCIIOJIb30BATh HapsAy ¢ OCHOBHBIMU M JIOTIOJHHUTEIbHBIE CPEJICTBA (CIpaBOYHAsl JINTEpaTypa, CIOXKHBIE TPHOOPEI,
KOMIBIOTED).

[TmaHupoBaTh CBOIO MHAMBUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

PabotaTh M0 caMOCTOSITENBFHO COCTAaBICHHOMY IUIAHY, CBEPSSCh C HUM M LENIBIO JICSTEIBHOCTH, UCIIPABIIsis OIIUOKH, MCHONB3YsI CaMOCTOSTENbHO MOA00paHHbIe CpeACTBa (B TOM YHCIE U
WnTtepuer).

CB00OOHO MOJIB30BATHCS BEIPAOOTaHHBIMU KPUTEPUSMH OLICHKH M CAMOOIICHKH, MCXOIS U3 LIENH ¥ UMEIOIINUXCS KPUTEPHUEB, Pa3iinyas pe3yibTaT U COCOOBI JEHCTBHI.

B xoze mpencTaBieHns IPOEKTa AaBaTh OIEHKY €ro pe3yJIbTaTaM.

CaMOCTOSTEIFHO OCO3HABaTh MPHUYMHBI CBOETO YCIIEXa MM HEYCIeXa M HaXOJUTh CIIOCOOBI BBIXO/A U3 CUTYalluu HeyCIexa.

YMeTh OLIEHUTH CTETEHb YCIEITHOCTH CBOSH MHANBUIYaIbHOW 00pa30BaTENbHON IS TENEHOCTH.

JlaBaTh OLIEHKY CBOMM JINYHOCTHBIM KauecTBaM U UYepTaM XapakTepa («KaKkoB 51»), ONPEAEIATh HAIPaBJICHNS! CBOETO Pa3BUTHS (KKAKUM 51 XOUY CTaTby», «4TO MHE JJIsl 3TOTO HaJ0 CHENaThy).
CpencrteoM (opMHpOBaHUS PEryasTUBHBIX Y'Y/l cioykaT TEXHOJOrHsS INMpOOJEMHOro Juajora Ha JSTare W3y4eHWs] HOBOTO Marepuaja M TEXHOJIOTHsS OLIEHMBAaHUs 00pa3oBaTelIbHBIX
JIOCTHXEHUH (Y4E€OHBIX yCIIEXOB).

1.2.2. Tlo3naBateabHble YY/I:

AHanM3NpoBaTh, CPABHUBATD, KIACCUPHUIIMPOBATE U 0000IIATE MOHATHS:

- JaBaTh OTIpe/IeJIeHNE MOHATHSAM Ha OCHOBE M3yYSHHOTO Ha Pa3IMYHBIX MIPEAMETax yaeOHOro MaTepuana,;

- OCYIIECTBJIATH JIOTHYECKYIO OIIEPAINIO YCTAHOBICHUS POIO-BHIOBBIX OTHOIIICHHH;

- 000011aTh TOHATHS — OCYIIECTBIIATE JJIOTHYECKYIO ONEPAIIHIO TePEX0a OT HOHATHS ¢ MEHBIINM 00BEMOM K IMOHATHIO C OOIBIINM 00BEMOM.

CTpOuTh JOTHYECKOE PacCyKIeHHE, BKIIOYAIOIIee YCTAHOBICHNE IPIYUHHO-CIICICTBEHHBIX CBA3CH.



Co3naBaTh MOZIENN C BBIZICTICHUEM CYILIECTBEHHBIX XaPAKTEPUCTHK 00BEKTA, MPEOOPa30BBIBATE MOAEIH C LETBIO BEIABICHHUS OOIIMX 3aKOHOB, OTPEACIAIONINX JaHHYIO IPEAMETHYIO 00JIacTh.
[IpencraBnsats wHOOpPMANHIO B BUAEC KOHCIIEKTOB, TAOJIHUII, CXEM, TPAPUKOB.

[Ipeobpa3oBeIBaTh HHGOPMAIMIO 3 OJHOTO BHAA B APYTOi M BEIOMpATh YAOOHYIO i ceds ¢popMy (pukcarun u npencrasieHus napopmarmn. [IpenctaBnaTs nHGOpMAIO B ONTHMATEHON
(opmMe B 3aBUCHMOCTH OT ajJpecara.

[ToHnMas TO3UNHKIO APYTOTo, Pa3inyaTh B €0 PEUYH: MHEHHE (TOUKY 3pEHUS), JOKa3aTeNbCTBO (apryMEHTHI), (JaKThl; THIIOTE3bl, AKCHOMBI, TEOPHHU. J[JIs 3TOr0 caMOCTOSTENIFHO UCIIOIb30BaTh
pas3yMuHbIe BU/BI YTEHHS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIILHOE, IIOMCKOBOE), IPUEMBI CITYILIaHUSI.

CamoMy co3/1aBaTh HICTOYHUKH HH(POPMAIMK Pa3HOTO THIIA M JUIS Pa3HBIX ayAMTOPHH, COOII0AaTh NHPOPMAMOHHYIO THTHEHY M IpaBuiia HHPOpPMaMOHHOHM 6€3011acHOCTH.

YMeTh HUCIOJIb30BaTh KOMIBIOTEPHbIE U KOMMYHUKAIIMOHHBIC TEXHOJOTMH KaK WHCTPYMEHT Ul JOCTHIKCHHUSI CBOMX IeJied. YMeTbh BBIOMpaTh aJeKBaTHBIC 3ajade MHCTPYMEHTaJbHbIE
NIPOrpaMMHO-aIIapaTHbIE CPEJICTBA U CEPBHCHI.

CpenctBoM (OpMHUPOBAHMUS TO3HABATENBHBIX Y Y [] ciryaT yaeOHBIH MaTepral U NpOIyKTHBHEIC 3aJaHUs yueOHNKa, HallelIeHHbIe Ha 1—4-if THHAN pa3BUTHUS:

- OCO3HAHHE POJIH BEIECTB

- PaCCMOTPEHHE XUMHUYECKHX MIPOLECCOB

- UCTIONIb30BaHNE XUMHUIECKUX 3HAHUH B OBITY

- 00BACHEHUE MHpPa C TOUKH 3PECHUS XUMHHU

- OBJI4JICHNE OCHOBAMH METOJIOB €CTECTBO3HAHHS

1.2.3. KommyHunkatusHble YY/I:

OTcranBasi CBOIO TOUKY 3pEHHS, IPUBOIUTH apTyMEHTHI, TIOATBEPKAas UX (pakramu.

B auckyccun ymeTs BBIIBUHYTh KOHTpapryMEHTHI, iepedpa3upoBaTh CBOIO MBICIB (BJIaJeHUE MEXaHU3MOM 3KBHBAJICHTHBIX 3aMEH).

Y4YUTHCSI KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM IPHU3HABATh OMIHOOYHOCTh CBOEIO MHEHUSI (€CIIH OHO TAKOBO) U KOPPEKTHUPOBATH €TO0.

[ToHrMast MO3ULIMIO JPYTOro, pa3nyaTh B €ro pedr: MHEHHE (TOUYKY 3pEHHs), J0Ka3aTeIbCTBO (ApryMEHThI), pakThl; MIIOTE3bl, aKCHOMBI, TEOPHH.

Ymeth B3IJIAHYTH Ha CUTyallUIo C HHOM TMO3UIUHU U JOTOBApUBATHCA C JIIOAbMH UHBIX HOSHHHﬁ.

CpenctBoM GOpMHUpPOBaHHS KOMMYHHUKATUBHBIX Y Y ] CITyKaT TEXHOJIOT U IPOOIEMHOT0 uasora (mo0y K Jarouiuid ¥ MOJBOAAIINI TUaJIoT) B paboTa B MalIbIX IPYIIIAX, TAKKE UCIIOJI30BAHIE
Ha ypOKax 3JIEMEHTOB T€XHOJIOTHUH NPOJYKTHBHOTO YTCHUSI.

1.3 JIuyHOCTHBIE Pe3yabTAThI

JIngHOCTHBIE pE3yNbTaThl OOYYEHHS B OCHOBHOW IIKOJE BKJIIOYAIOT TOTOBHOCTH M CHOCOOHOCTh OOyYaromIMXCS K CaMOPa3BHTHIO M JIMYHOCTHOMY CaMOOIpEJENICHHUIO,
C(bOpMHpOBaHHOCTB UX MOTHUBAIlMHU K 06y11eH1/110 u ueneHaHpaBneHHoﬁ MMO3HaBaTEILHOM JACATCIBbHOCTHU, CUCTCMbI 3HAUUMBIX COLHAJIBHBIX W MCXKIIMYHOCTHBIX OTHOH.ICHPIIZ, ICHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, OTpaXKaroIIUX JUYHOCTHBIC U I'PAXXKAaHCKUEC MO3UIIUU B ACATCIIBHOCTU, COIIUAJIBHBIC KOMIICTCHIIUY, ITIPABOCO3HAHUE, CIIOCOOHOCTh CTaBUTh e U CTPOUTD KU3HCHHBIC
IIJIAHBI.

OCHOBHBIE JINYHOCTHBIE PE3YNIbTaThl 00yUeHUs] XUMUU:

1) popmupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH O0YYArOLIMXCS K CAMOPA3BUTHIO M CaM00Opa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHUIO U
MO3HAHMIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHUIO JAJIbHEWIIeH HHIMBUAYaJIbHOM TPAeKTOPUH 00pa3oBaHus Ha 0a3e OPUEHTHPOBKU B MUpe podeccuii 1 mpodecCHOHaNbHBIX MPEIII0YTeHUH,
¢ yu€TOM yCTOHYMBBIX O3HABATENILHBIX HHTEPECOB, a TAK)KE HAa OCHOBE ()OPMUPOBAHUSI YBAXKUTEILHOTO OTHOIICHHS K TPY/Y, Pa3BUTHS ONbITA Y4aCTHsl B COLMAIBLHO 3HAUUMOM TPY/IE;

2) popmupoBaHHe LETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEHHOH MPAKTHKH, YYUTBHIBAIOIIETO COLMANIBHOE, KyJIbTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3e COBPEMEHHOTO MUPA;

3) dopMupoBaHre KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOLICHWM M COTPYAHHWYECTBE CO CBEPCTHHKAMH, JETBMH CTapIIero M MIIAJILIEr0 BO3PacTa, B3POCIBIMH B IIpolecce
00pazoBaTenbHOM, 0OLIECTBEHHO TT0JIE3HOH, y4eOHO-HCCIIeI0BATENbCKOM, TBOPYECKON M APYTHUX BUIOB JEATEILHOCTH;

4) hopMHpOBaHUE LICHHOCTH 3/I0POBOTO M 0€30MacHOro 00pa3a XKHU3HH; YCBOSHHE TIPABHUJI HHANBH/YaIbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBE/ICHHS B YPE3BbIYAWHBIX CHUTYAIHSX,
YTPOXKAIOIIUX XKHU3HU U 310POBbBIO JIIOACH;

5) ¢opMupoBaHHE OCHOB KOJOTHYECKOW KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTMYECKOI'O MBIIUICHHUS, PAa3BUTHE OIbITA 3KOJIOTHYECKH OPHUEHTHPOBAHHOM
pebIeKCUBHO-OIIEHOYHON U TIPAKTHYECKON JESITeNTLHOCTH B KU3HEHHBIX CHTYAIHSX.

1. Conep:xxanue y4ye0HOTO MmpeaMera.
Tema 1. CTpoeHue BemecTBa
Xumuaeckas cBsa3b. OOpa3oBaHMe MOJICKYI BOJOPOA, a30Ta. KoBaneHTHas CBs3b. DIEKTPOHHEIC U Tpaduueckue GOopMyibl. Y TOYHEHHE TOHATHS «BAJICHTHOCTEY». BalleHTHBIC BO3MOXHOCTH
aroma.



OTHOCHUTEIbHAS JIEKTPOOTPHLIATENBHOCT aTOMOB. Pz anekTpooTpunatensHocTH. [lomsipHOCTS cBsi3u. YacTiuHbli 3apsaa. KoBaneHTHas HETONApHAs 1 KOBAJICHTHAS MOJIAPHAS CBS3b.

Hounbl. MoHHas ¢BA3b. 'paHHIBI IPUMEHUMOCTH TIOHATHS «BAJIEHTHOCTBY.

CreneHb OKHCIECHUS. MakCcUManbHasi 1 MAHIMaJbHas CTENICHN OKucieHusA. OnpeneneHne CTEIeHN OKHUCIEHHS M0 3JIEKTPOHHOH (opMmyne BemecTBa. ONpenesieHne CTETIEHN OKHCICHHS 10
MOJIEKYJISIpHOH (popMysie OMHAPHOTO COETNHEHHS.

BaneHTHOCTB, 3apsii HOHA U CTETIEHb OKUCIICHUS.

Kpucrammsl. TUITBI KPEUCTAJUTMYECKUX PELIETOK: aTOMHAs!, HOHHAs, MOJIEKYJISIpHAs. 3aBUCUMOCTh (DU3MUECKUX CBOWCTB BEILIECTB OT THIA KPUCTAJUINYECKON PEIIETKH.

Jemoncrpanuun

Mopenu KpucTalIM4ecKuX peéToK BOAbL, XJI0puIa HaTpHsl, aiMasa, rpadura.

JlabopartopHsie onbITel CocTaBieHHE MOJIEINIEH MOJIEKYJI.

Onwncanne GpU3NIECKIX CBOMCTB BEIIECTB C Pa3HBIM THIIOM KPUCTATUIMYECKOH PEMIETKH.

Tema 2. MHOroo0pa3me XUMHYECKUX PeaKIUi

Oxucnenne, BOCCTAHOBJIEHHE, OKUCIHUTEINb, BOCCTAHOBUTEND C TOUYKU 3PEHHS N3MEHEHNS CTETIeHEH OKMCIICHNS aTOMOB. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.

MomnsipHas koHIEHTpaws. CKOPOCTh XMMHUUYECKOH Peakuy. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEaKIH OT yCIOBHH €€ NMPOBEICHNS: HarpeBaHHUE, yBEINICHHE KOHIIGHTPAINN UCXOIHBIX
BEIIECTB (11 TOMOTCHHBIX PEAKIM) WIIN TIOBEPXHOCTH CONPUKOCHOBEHUS (IJIsI TETEPOTCHHBIX PEakIMi), HCIOIb30BaHNE KaTaln3aTopa.

[Tpsmast u oOpatHas xumMuaeckue peakiuu. OOpaTuMble XUMHUUECKHE peaknu. Fi3MeHeHre CKOPOCTH XUMHUYECKOH PeakIK BO BpeMEHN. XUMHIECKOE PaBHOBECHE.

OJEeKTPONPOBOJHOCTh PACTBOPOB. DIECKTPOIUTHl U HEJIEKTPOJIUTHL. DIEKTpoIUTHYEcKas auccounanus. CuiabHbele U cllaOble DIEKTPONUTHL. Y PAaBHEHUS 3JIEKTPOIUTHYECKON IUCCOLHAIUH.
Peaxuyuu nonHoro ooMena. MoJjieKy isipHble 1 HOHHBIE YPAaBHEHUSI XUMUUECKHX PEAKIIHH.

XuMHu4eckye CBOICTBAa KUCIOT U OCHOBAHUI C TOUKU 3PEHUS TEOPHHU NIEKTPOIUTHUYECKOH aucconuaruu. OnpeneneHne KUCIOT U LIeJouei Kak 31eKTponuToB. OOmue cBOHCTBAa KUCIOT.
OO0uiue cBoiicTBa OcHOBaHMH. B3anmozeiicTBrue pacTBOpOB cojiel ¢ pacTBOpaMH KUCJIOT U 1enodeid. BzanmopaeiicTBue pacTBOpOB cojiell IpyT C APYroM.

HepBOHaqaanoe MPEACTABJICHNUC O KAUCCTBCHHBIX PCAKIUAX HA KATUOHBI U aHUOHBI.

OcHoBaHUs KinacCHU(UKAIMU XUMHYECKHX peaknuil. XUMHYECKHEe peaklMu COEAMHEHUS, Ppa3JIOKeHUs, 3aMelleHHs, OOMEHa, 3K30TepPMHUUYECKHE, IHIOTEPMUUYECKHE, OKHCIHUTEIHHO-
BOCCTaHOBHTEIbHBIC, KATAJIMTHIECKUE, OOpaTUMBIE U HEOOpaTUMBbIE.

Tema 3. MHoroo0pasue Bewmecrs. Hemerasuibl M MX coeJUHEeHUS

INonoxxeHne HEMETAJUIOB B NMEPHOAMYECKON cHUcTeMe XUMH4ecKux teMeHToB [I.M. MenpeneeBa. DNeKTPOHHOE CTPOCHHE aTOMOB HeMeTansaoB. IIpocTble BemiecTBa - HEMETalIbl Kak
OKHCIIUTEIN U BOCCTAHOBHUTENH. Pacmmpenne npecTaBiIeHui 00 aoTpOITuy Ha MpUMepax MPOCTHIX BemecTB pocdopa u cephl.

[Moso)xeHHe TanoreHoB B MEPUOANYECKON cucTeMe XuMuueckux anementoB .M. MeHneneeBa, cTpoeHre aTOMOB M MoJjieKyll. B3anmopeiictBue xiopa ¢ BogopoaoM, hochopom, HaTpuem,
XKeJe30M, Mefpio, MeTaHoM. [lomydeHue xjopa 3JeKTPOIU30M PacTBOPA XJIOPHAA HATPHUSA; B3aMMOJEHCTBHEM KPHUCTAUTMYECKOTo IEepMaHraHaTa Kalusi ¢ KOHIIGHTPUPOBAHHBIM PAacTBOPOM
COJISIHOM KUCJIOTBL.

XnopoBoaopos. PacTBopeHne XJIOpOBOJOpOAa B BOJE, OKHCICHHE XJIOPOBOJOpoaa B mpucyTrcTBuu xmnopuma meau (1), B3aumoneiictBue ¢ amermneHoM. ComsiHas KHCIOTa KaK CHIIBHBIN
AMEKTPOJIUT: B3aUMOJIHCTBHE C MeTalJIaMH, OKCHIAMU M THAPOKCHAAMHU METAJIOB, C COJIIMH. XJIOpUAbI B pupoze. IlomydeHnne xJ0poBOAOPOAa M COMSHON KHCIOTHI B MPOMBIIUIEHHOCTH
(cunTe3) u B 1abopaTOpUK U3 KPUCTAIIIMYECKOTO XJIOPHUIa HaTPUS M KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI.

®uznueckue cpoiictBa ¢ropa, 6poma m moma. CpaBHEHHE NHPOCTHIX BEIIECTB Kak OKuciurenei. OOmue CBOWHCTBAa TaJlOTeHOBOIOPOIOB KaK 3JIEKTPOJUTOB. ['alloTeHUABI B TPHPOJE.
Bronorndeckoe neiicTBIE raJlOTeHOB.

INonoxxeHne KHUCIOpOJa M cepbl B MEPHOANYECKON cHUCTeMe XMMHUeckux 3iementoB JI.M. MeHzneneeBa, cTpoeHHE MX aTOMOB. AJUIOTpONHs KHciIopona U cepbl. CpaBHEHHE XUMHYECKUX
CBOMCTB KUCIIOPOJIa U CEPBI HAa MPHMEpax B3aUMOAEUCTBHS C BOJOPOJOM, allFOMUHMEM, Kenne30M. BoccTaHoBUTENNBbHBIE CBONCTBA cephl. [lomydyeHue cepsl.

CepoBoznopos. BoccraHoBUTENEHBIE U OKHCIINTEBHBIE CBOHCTBA cepoBoopona. CepoBogopoaHas kucinoTa. Cymbduiasl B npupose. bruonornueckoe neiictBue cepoBosopoaa. KauecrseHHas
peakuust Ha cyiabduaHoil. [Tomydenue cepoBo10posa B MPOMBIIIIIEHHOCTH U B JTA0OPaTOPHUH.

Oxcup cepsl (V). Ionyuenne oxcuma cepsl (1V) u3 cepsl, cepoBogOpoOa, MPHUPOIHBIX CYIb(uaoB. OKHCINTENFHO-BOCCTAHOBUTEIBHBIE CBONHCTBa okcuaa cepsl (1V): B3anmmoneiicTBue ¢
kucnopojom, okcumom yraepoga (11). Bzaumogeiicteue okcuna cepst (IV) ¢ Bomoii, pactBopamu tmenodeii. Cymbdutel u rugpocynbodutsl. Oxcun cepsl (VI): B3aumoeiicTBre ¢ BOIOM.
OKwuCIUTENBHBIE CBONCTBA: peaknust ¢ hochopom, nogom kasms. [Tomyuerne okcuma cepsl (V).

du3nyecKre CBONCTBA CepHOIT KUCIOTHI. PacTBopeHme cepHOil KUCIOTH B Bojie. CBOMCTBA CEPHOM KUCIOTHI Kak AekTponnTta. OcoOeHHOCTH CBOWCTB KOHIIGHTPHPOBAHHOMN CEpHON KHCIOTHI.
Cynndatsl 1 tuapocyabpatel. KadecTBeHHAs peakius Ha cynbdaT-uoH. [lepBas mOMOMIb MPU 0XKOrax CEPHON KUCIOTOW. Cxema MoTydeHHs] CePHON KUCIOTHI B IPOMBIIIIIEHHOCTH.
CpasHaenue cBoiictB HemetayuoB VI-VII rpynm u ux coenunennii.



A30T KaK XUMHYECKUI 3IEMEHT M KaK IIPOCTOE BEIECTBO: CTPOCHUE aTOMa M MOJEKYIbl a30Ta. PHU3NYecKHe CBOWCTBA a30Ta. A30T KaK OKHCIUTENb (PEakIHu C JUTHEM U BOAOPOIOM) U
BOCCTaHOBHTENb (PEaKIUs ¢ KUCIOpoaoM). AmtoTponus ¢ocdopa: KpacHsI U 0ebiit pocdop. CpaBHEHHE XUMUYECKONW aKTHBHOCTH aJIZIOTPOITHBIX Moau hukamnwii pochopa. OKuCIUTENEHBIE
cBoiicTBa ocdopa (peaknus ¢ KaJareM), BOCCTAaHOBHUTEIIFHBIE CBOUCTBA (hocdopa (peakiuu ¢ KUCIopoaoM 1 xjiaopom). [loxydaenue azota u docdopa.

AMMHaK: CTpOeHHE MOJIEKYJbI, (puU3Mdeckrue cBoiicTBa. PacTBopeHne amMuaka B Boje. JlOHOpPHO-aKIENTOPHBIA MeXaHW3M 00pa30BaHMs KOBAJEHTHOH CBSI3M B MOHE aMMOHHs. AMMHUayHas
BoJla. XMMHUYECKHE CBOICTBA aMMHaKa: B3aMMOJCHCTBHUE C KHCIOTaMU, TOpeHHe, KaTanuTrieckoe okucienne. Conu amMmonusi. KauecTBeHHas peakuys Ha HOH aMMOHUSI.

Oxcup asora (1). BoccraHoBuTENnbHBIE CBOMCTBA (peakuusi ¢ pacTBOPOM IEepMaHraHaTa KaJlusl B KUCIIOW Cpelie); BOCCTAHOBUTEIbHBIE CBOWCTBA (Peakiuu ¢ BOJOPOAOM, YriiéM). OKCHI a30Ta
(I) xak HeconeoOpasyromuit okcua. Oxenp azorta (11): okucneHne KUCIOPOIOM BO3/yXa, TepMUuueckoe paszioxkenue. Oxeua azora(lV): B3auMomeiicTBre ¢ BOIOH, ropeHue yris B atMochepe
oxcuaa azota(lV). CpaBHUTENbHAS XapaKTEPUCTUKA OKCHIOB a30Ta. OKCHIBI a30Ta KaK OJ{Ha U3 MPUYMH BOZHUKHOBEHHUS KMCIIOTHBIX JOXKICH.

AzotHas kucioTa. Ou3znueckre cBOWCTBA a30THOM KUCIOTHI. Oco0ble XUMUYECKUE CBOMCTBA a30THOW KUCIOTHI — B3auMopeicTBue ¢ MeTaiiamu. CpaBHEHUE peakLuii JKele3a ¢ pacTBOpaMu
CEepHOM M a30THOM KHUCIOT. B3aumonelcTBuE MeIU C KOHLUEHTPUPOBAHHOM a30THOM KHMCJIOTOM M C pacTBOPOM a30THOM KuciaoTel. Hutpatel. PasznoskeHue HUTpATOB Ipu HarpeBaHUHU.
[IpumeHeHne a30THON KUCIOTHI U HUTPATOB.

Baxneiimme coenuuerns ¢ochopa. Oxcun dochopa(V): momydenue, B3aumozencTsue ¢ Bomoi. OprodochopHas KucioTa: (UINIECKHE CBOMCTBA, IMCCONMAIMS, CBOWCTBA pacTBOpa
(ochopHOIT KUCITOTHI KaK 3neKTpoanTa. Tpu psina gocdaron. [Ipumenenne comneit pochopHOi KUCITOTHL. IBTPODUKAIIST BOZOEMOB.

VYrnepon. IIpocTeie BelecTBa HEMOJICKYIIAPHOTO CTPOSHHS, 00pa30BaHHBIE YTIEPOAOM: anMa3 U IpaduT, UX CTPOCHHE U (PU3NIECKUE CBOWCTBA. AncopOrms. XUMHUECKHE CBOHCTBA IMPOCTHIX
BEIECTB, 00pPa30BaHHBIX YIJIEPOIOM: TOPEHHUE, B3aUMOJCHCTBIE C MEeTaJUIaMH (KaJIbIIHEM U AIIOMUHHEM), BOZOMH, okcunoM xeiesa (111).

Bonopoassie coenunenust yriaepoga. MeraH: (u3uueckue CBOICTBA, TOpEHME, MUPOJIM3. DTEH: MOJMMepHU3alus. JTHH: TOpeHUe, TpUcOeIMHEeHHe Bojopona, peakius H.Jl. 3emuHckoro.
benzon: xummyeckas popmysia, 06JacTH NPUMEHEHUSI.

Oxcup yrnepoxa(ll): momyuenue, roperue, B3auMOJAEHCTBHE C BOMAOI, BoccTaHOBiIeHHe kene3a u3 okcuna skenesa(lll). Oxcun yrinepona(lV): peakmnus ¢ MaraueMm, yriaepoioM, TBEPIBIM
THIPOKCHIOM Hatpusi. bruosnornueckoe neiicTBIE OKCHIIOB yriiepoja.

HecrolikocTh yrojpHOW KHCIOTBL. KapOoHaThl: pa3ioKeHHEe HEepacTBOPHMBIX KapOOHATOB IPH HAarpeBaHWHW, B3aUMOJCIHCTBHE C PAacTBOPAMH CHIBHBIX KHCIOT; IPEBpAICHUE B
ruapokapOoHathl. ['unpokapOOHaTHI: pa3iioKeHUe NPU HarpeBaHUH, B3aMMOAEHCTBUE ¢ pacTBopaMu mienoueil. KapooHats! B mpupoe. [IpumeneHune kapOoHaTOB.

Kpemunii. Amnorponus kpemHus. BzaumoneiicTBie kpeMHHUS ¢ KHCIOponoM U yrieponoM. KapOopyHn. OKcHI KpeMHHS: B3aHMMOJICHCTBHE CO IIENOYaMH, KapOOHATOM HATPHSI M YIIEM.
Paznoxxenne kpeMHHEBOI knuciotsl. [Ipuponnsie cunkatel. Ctekio, dpapdop, pasHe, KepaMuka, IEMEHT KaK HCKYyCCTBEHHBIE CHITUKATHI.

CpaBHeHue cBoicTB HeMeTayutoB V-V rpynn n ux coeuHeHNH.

Tema 4. MHoroo0pasue Bemects. MeTrajibl U UX COeIMHEHHUS

IlepBoHauanbHBIE TPENCTABICHHS O METAJUIMYECKOH CBS3M M METATMYECKOH KpucTammmdeckoil pemérke. OOmue cBoicTBa METalJIOB: KOBKOCTb, IIOTHOCTb, TBEPIOCTH, 3JIEKTPO- U
TEIJIONPOBOIHOCTD, IIBET, «METAJIMYECKUI» OJIECK.

MerTaiibl Kak BOCCTAHOBUTEJIH pe€aKkuuu ¢ KUCJI0pOAOM, paCTBOPaAMU KHUCJIOT, COJIAMH. PHI[ AKTHBHOCTH MCTAJIJIOB.

Illenounsie metamibl. [lonoxxeHue B mepuoguyeckoi cucteme xumuuyeckux snemeHtoB JI.M. MenpaeneeBa, crpoeHre aToMOB. XMMHYECKHE CBOMCTBA: B3aMMOJIEUCTBHE C KUCJIOPOIOM,
raJIoTeHaMu, cepoii, BoaoH, pacTBopoM cyibdata Meau(ll). Tuapokcuap! meaouyHbIX METAJUIOB (PU3NUYECKUEe CBOICTBA, Auccoruanus. Coiu meI0YHbIX METaIOB.

Kanpnuit. [TonokeHne B mepHOAUYECKON cucTeMe XUMUUeckux anemMenToB [I.M1. Menaeneesa, ctpoeHue atoma. Ou3nueckie CBONCTBA KaJblMA. XMMUYECKHE CBOMCTBA KalbLUsA: TOPEHHE,
B3auMoIeiicTBHE ¢ BOmOi. OKCHI Kajblus: (U3NUECKUE CBONCTBA, MOJTyUeHHE, B3aUMOIeHCTBHE ¢ BOAOM. ['apokcu kanbiius. Cou Kaibius.

JKéctrocts Bombl. CoctaB mpupoaHbIX Boj. CBOHCTBA KECTKOM Bo/bl. BpemeHnHas (kapOoHaTHast), mocTossHHAs (HeKapOOoHaTHast ) 1 00mmas sk€cTKOCcTh BoJbl. CriocoOBl yCTpaHEHHs KECTKOCTH
BOJIBI.

Amomunuil. [lonoxeHue B NepUOAMYECKON cucTteMe Xxumuueckux snemeHToB .M. MenneneeBa. dusnueckue CBOMCTBA aMOMUHUSA. B3aummoleHcTBUE aqlOMUHUSL C KUCIOPOJIOM, BOAOM,
OKCHJaMH METAJIJIOB, COJISIMU, PACTBOPAMH KUCIIOT M ILEJIOYEH.

Oxcuji aTIOMUHMS: PU3HYEeCKHe CBOWCTBA, aM(pOTepHOCTh. [ MApOKCH T alfoMHUHUS: (PU3HYECKHe CBOWCTBA, aM(oTepHOCTh. CONN aTFOMUHMS.

XKenezo. [onoxenune B mepuoanveckoil cucreme xummdeckux 3nementoB .M. MenpeneeBa. OcoOeHHOCTH CTpoeHUS aToMa jkene3a. Dusmyeckue CBOWCTBA xkele3a. Peakiuu kenesa ¢
KHCJIOPOZIOM, XJIOPOM, CEPO, pacCTBOPaMH KUCJIOT-HE OKUCIIUTENEH, COJIEH.

Coeannenns xenesa (I1). Oxcun xenesa(ll): monmydenne; pusndeckue cBOMCTBA; peakius ¢ pacTBopamu kucnot. ['uapokcun xene3a(ll): monyuenue; puznueckrue CBOMCTBA; B3aUMOICHCTBHE
€ pacTBOpamu KHcIoT, ¢ kuciopoaom. Conn xene3a(ll): momydenne; BOCCTAHOBUTEIbHBIE CBOMCTBA.

Coenunenns xene3a(lll). Oxcun xenesa (111): momyuenne; ¢pusnaeckne cBoicTra; peakuuu ¢ okcuaom yriaepoga(ll), pactBopamu kuciot. I'mapoxcun xenesa(lll): momxydenue; puzngeckue
CBOICTBA; pa3JIoKEHUE IIPU HaIrPEBaHUU; B3aUMOACUCTBHE C KUCIOTaMU.

KauectBennsle peakiun Ha noH xene3a(ll) (c kpacHo# kpoBsiHOI coinbio) 1 Ha noH skene3a(lll) (c xéntol KPOBSIHON CONBIO M POJAHUA-HOHOM).

Crutassl. CriiaBel Jkesiesa: 4yryH u ctanb. CrutaBel Mequ: OpoH3a, J1aTyHb, Meabxuop. Jropamomunnii. CriiaBbl 30510Ta, cepedpa, miatiuabl. O0IacTH NPUMEHEHNUS CIUIABOB.



Jetu ¢ OB3: B mixone st gereit ¢ 3[1P nmpu n3ydeHnn yaeOHOTO Kypca XUMHUU CTAaBATCS T€ e y1eOHO-BOCIIUTATENIbHBIE IEH U 3ajadd. [Iporpamma paccunWTaHa Ha Y4Yalluxcs,
MMEIOIINX CMEUIAHHOE CIEeIHU(UIECKOEe PACCTPOWCTBO ICUXHYECKOTO IICHXOJIOTHYECKOTO PAa3BUTHA 33JCPXKKY MCHUXHYECKOTO PA3BHTHS W OOYUAIONIMXCS B CIICIUAIBHBIX KOPPEKIIMOHHBIX
KJIaccax BHUJIa, TOSTOMY IIPH €€ COCTABIICHUH YUUTHIBAINCH CICAYIONIIE IICHXUICCKIE OCOOCHHOCTH JeTel HEYyCTOHYNBOE BHIMAaHUE, MaJIbIii 00BheM MaMATH, HETOYHOCTh W 3aTPYIHEHUS NpU
BOCIIPOU3BEJICHUN MaTepuania, He C)OPMUPOBAHHOCTH MBICIIUTEIILHBIX OTEpAIlMii aHAIK3a, CHHTE3a, CPABHEHUS, 0000IICHNUS, HErpyObIe HAPYIIICHUS PCUH.

Iporecc 00y4eHUsT TaKUX MIKOJIBHUKOB UMEET KOPPEKIIMOHHO PAa3BUBAIONIUI XapaKTep, YTO BHIPAXKACTCS B MCIIOJIH30BAHUU 3aJlaHU, HANIPABICHHBIX HA KOPPEKIMIO UMCIOIIUXCS Y
YYaIIUXCs HETIOCTATKOB M OMUPACTCS HA CYOBEKTUBHBIN OMBIT YYAIIMXCS, CBA3b U3y4aeMOI'0 MaTepUalia C PeaabHOM KU3HBIO.

IIpu pabote Haa coAepKaHUEM MPOTPAMMBI YYUTHIBAIUCH TPYAHOCTH, UCIBIThIBacMble NeThbMu ¢ 3[IP mpu M3yd4eHWH XUMHU: BBIJCICHO NOMOJHUTEIBHOC BpPeMs IS M3YYCHUS
HanOoJice BaXKHBIX BOMPOCOB, 3aIJIAHUPOBAHBI YPOKH-YIPAKHEHHsI, YPOKU 00O0OIIEHHS ¥ KOPPEKIUHU 3HAHWU. 13 mpaKkTHKyMa MCKIIOYEHBI HAauOoJIee TPYMOSMKHE JUIS YYaIluXcs paboTEhI,
TpeOyIOMNIUE MOBBIIICHHOTO BHUMAHUS W OPTaHU30BaHHOCTH. HEKOTOpEIC BOMPOCHI JJaHbI B 03HAKOMUTEIHLHOM u1aHe. OpraHu4ecKUe COCTUHCHUS. YPABHCHHUS XUMUYCCKUX PCaKIIHUN.

B cBsi3M ¢ 0COOCHHOCTSMU MOBENEHUS U IEATSIFHOCTH ATHX yUaIIHXCs (PaCTOPMOKEHHOCTh, HEOPTAHW30BAaHHOCTH) HEOOXOANM CTPOXKAWIIHI KOHTPONb 32 COOIIOICHIEM
MIPaBUJI TEXHUKH 0€30ITaCHOCTH TP MPOBEICHIH Ja00OpaTOPHBIX U MPAKTHISCKUX paboT. HekoTopsle M3MEHEHHs, KOTOPBIE BHECEHBI B IPOTPaMMy 00IIe00pa30BaTeIbHOI KO BEIACICHO
JIOTIONTHUTEIBHOE BpeMs I M3yUYCeHHsI HauOoJiee BaYKHBIX BOIPOCOB, IOBTOPEHHS MPONUICHHOTO MaTepraia, OTpabOTKH HaBBHIKOB HAIMMCAHUS XUMHUIECKHX (OPMYJ U ypaBHEHUH; HEKOTOPEIC
TEMBI JaHBl B O3HAKOMHTEIHHOM IDIaHE: OTACIBbHBIC TeMBI, JaOOpaTOpHBIE M MPAKTHYECKHE PadOTHl YIIPOIIEHBI JIMOO BOOOIIE WMCKIIOYEHBI M3 M3y4eHHs. llepBoHAYaIbHBIE XUMHUYECKIE
MOHATHUS TIPEICTABIIET OCOOYI0 3HAYMMOCTh, TaK KaK 3aKiaJblBaeTCs (YHAaMEHT NAaHHOW y4eOHOM MUCHUILTMHEI, YCBAaWBAIOTCS XUMHUYCCKHE 3HAKH, COCTaBIIeHHE (OPMYJ BEIIECTB,
XAMHWYECKHUE YPaBHEHUS, TUIIBI XUMIUUECKUX PEeaKInil, CTPOCHUE BEIECTBA.

[Tpu npoBeaeHNH 1a0OPATOPHBIX M NMPAKTUYECKUX PA0OT KaXKIbIil ATAll BBIMIOJHACTCS BMECTE C YUUTEIEM M MOJ ero pykoBoacTBoM. O0s3aTelIbHO MPOBOANTCS MHCTpYKTax 1o Th,
COOTBETCTBYIOIIUEC JaHHOMY BUAY pa60T1>1, JacTCd MpaBUJIbHAsA 3allMCh q)OpMyJ'H)I 1 YKa3bIBACTCA LEJIb IPOBEACHUA pa6OTLI.

IIposicHenust

ITo nnany 3a rox - 68 yacos

Io dakry- 67 yacos.

[pa3nanunsre 1 kanukysapaeie qau 08.03.2023,

1. Kpurtepuu onieHuBaHus HA YPOKAX XUMHH
OunennBaHue yCTHOTO OTBETa
NuauBuayadbHbI KOHTPOJIb PE3yIbTaTOB MOXKET IMPOBOIUTHCS HA YPOKE Kak B (hopMe KpaTKOro ompoca ¢ Mecra (ppoHTabHAs KOHTPOJIUPYIOIIas Oecea), Tak U B BHIE 00CTOSITEILHOM
NPOBEPKH 3HAHUH M yMeHMil y JOCKM. DTOT BUJA ompoca (MHIWBUIAYyaJbHBIA) MOXKHO MPOBOAUTH HA OdTamax axkTyalu3allid 3HAHWM, M3y4eHHS HOBOTO MaTepuaia, 3aKperuieHus u
COBEpIIICHCTBOBAHMSI 3HAHWN W MPOBEPKH YCBOCHHS HOBOTO MaTepuaia. Bompochl yuuTesst Uisi KPaTKOTO ONpOCa JMOJDKHBI OBITh JIAKOHHYHBI, CPOPMYIHUPOBAHBI B TOHSTHBIX YUCHHKY
TepMUHaX U TpeOOBaTh KPATKOTO OTBeTA. J{JIs1 5KOHOMHUH BPEMEHH MOYKHO MCIOJIb30BaTh KAPTOUKM C BOMPOCAMHU, HA KOTOPBIE YI€HUKH TOTOBATCS OTBETUTH Y JTIOCKH.
Bo Bpemst oTBera ywamierocs Ajsl JOCTHKEHHUS YCTOWYMBOTO BHHUMAaHHUS Kjacca IMOJIE3HO MPEAYCMOTPETh MOCIEAYIOIIee 32 OTBETOM PEICH3UPOBAaHUE CO CTOPOHBI JIPYTHX YYaIl[UXCsl,
UCTIPABJICHUE OMYIICHHBIX OMHOOK, OMOJHEHUE.
[Ipu mpoBeneHUU OMpoca IOIMYyCKAEeTCS 3a1aBaTh yYalleMycsl HaBOISIINE BOMPOCH UL TOTO, YTOOBI IIOMOYb €My C(HOpMYyITHPOBATH CBOM MBICTH. MOTYT OBITh W IOTIOJHUTEIHHBIE BOIPOCHI,
€CIM OHM HEOOXOIWUMBI ISl TPEACTOSIIEr0 W3YYeHUs HOBOTO Marepuana. Bo BpeMs YCTHOTO OTBETa YYAIETOCs YYHTENhb HMEET BO3MOXHOCTHh 3a/1aTh [IOTIOJHUTEIBHBIN BOIPOC
JIMarHOCTHUYECKOI'0 XapaKTepa, KOTOPBIM MOMOKET BBISIBUTh COCTOSIHUE 3HAHUI M YMEHHUI OTBEYaIOUIero.
[IpoBeneHue yCTHOTO MHAWBUAYAIEHOTO KOHTPOJISI TPEOYET OT YUUTEIsl COOPAaHHOCTH ¥ BHUMAHHS, TaK KaK HEOOXOIMMO 3a 5-10 MUHYT BBIIBUTH 3HAHUS YJIANIUXCS B KJIACCE.
VYuurens 00513aH MPOKOMMEHTHPOBATh OTBET YYCHUKA, YKa3aB Ha OIIHOKH U OTMETHB yJIa4HbIC CTOPOHBL. JIF00OH OTBET MOMKEH OBITh 3aMEUCH YUUTEIIEM H 00BEKTHBHO UM OICHEH.
Heo0s13aTebHO CTaBUTh OTMETKY 32 KaXKIBIH HEMOJIHBIN OTBEeT. ECiIM yYeHHK HEOTHOKPATHO JTOTIONIHSUIT OTBETHI APYTHX OJHOKIACCHUKOB, TO MOJKHO MTOCTABUTH €MY OOIIYIO OTMETKY 3a
YPOK.
Otrmerka «5»:
- JlaH MOJIHBINA U MPaBUIILHBINA OTBET HA OCHOBAHUH U3YUEHHBIX TEOPUA,
- MaTrepual U3JI0KEeH B ONPEICIICHHOHN JIOTHYECKOH MOCIIeIOBATELHOCTH, JINTEPATYPHBIM SI3BIKOM,
- OTBET CAMOCTOSTEIIHLHBIN
- BO3MOJKHA OJTHA HECYIICCTBEHHAsI OIINOKA.
OTrmerka «4»:
- JIaH MOJIHBIN U MPaBWIbHBIA OTBET HA OCHOBAaHUM M3YUYEHHBIX TEOPHI,



- MaTepHaj U3JI0KEeH B ONPEIeIeHHON TOCIeA0BATEILHOCTH,
- OTBET CaMOCTOSTENbHBII
- JOmyIIeHHI 2-3 HeCYyIeCTBEHHBIE OINOKH, UCTIPaBICHHBIE 110 TPEOOBAHUIO YIHUTEINS, WIIN 1aH HETIOJIHBII 1 HEUETKUI OTBET.
OtMmerka «3»:
- JIaH TOJIHBIA OTBET, HO ITPU 3TOM JIOITyIIIEHA CYIIECTBEHHAs OIINOKA WIIM OTBET HETOJHBIH, IIOCTPOEH HECBSI3HO.
OtMmeTrka «2»:
- OTBET OOHAPY)KMBaET HEOHMMaHHE OCHOBHOTO COZIEPKaHUs yueOHOTro MaTepHaia,
- IIONYIEHBI CYIIECTBEHHbIE OUIMOKH, KOTOPBIE yYaIMHCs HE MOXKET UCIIPABUTh IPH HABOASIINX BOIIPOCAX yUHUTEIS.

OtMmerka «1»:
- OTCYTCTBHUE OTBETA.
®@DpoHTaAJbHAA KOHTPOJHMpYOmAas fecera 0OOBYHO JOCTaTOYHO KpaTKOBpeMeHHa. BOmpockl, kKak W BO BCAKOW Npyroil Oecene, TpeOYIOT KPaTKOTO OTBETA, ITOSTOMY 3a OJUH TaKOH OTBET
YYEHUKY CTaBHUTh OIICHKY Henb3s. HyXHO 3apaHee HaMETHTh Te€X YYCHHKOB, OTBET KOTOPBIX BO BpeMs O€ceOpl XOTAT OICHUTH, M 3aJaBaTh MM IEJICHAIPABICHHO 3aINIAHUPOBAHHBIC IS
6ecenpl Bompockl. OQHAKO HE CleayeT 3aJaBaTh IOJAPSA BOIPOCH OJHOMY M TOMY JKe YUeHHKY. PaboraTh momkeH Bech kiacc. @poHTanbHas Oecea MOXKET COYETaThCS C YCTHBIM yUETOM
3HaHUH, KOTJ]a HECKOJIBKO yUaIUXCs TOTOBATCS K OTBETY y TOCKH. CIOXKHOCTh pabOTHI 3aKIII0YACTCS B TOM, YTOOBI HE YITyCKAaTh U3 OIS 3p CHUS KJIACC, YIaCTBYIOLINHA B Oecele, H yJalnuxcs,
OTBEYAIOIINX Y JOCKH.
3a4er - 3TO METOJ YCTHOI'O KOHTPOJIS, KOTJIa YYeHHKaM MPEOCTaBISETCS BO3SMOXKHOCTh 00JIee UTUTENBEHO U 00CTOSITENIbHO OTBETHTH Ha Bompoc. OOBIYHO 3a4eT Ha3HAYaeTCsl BO BHEYPOUHOE
BpeMsi; KJIacC MPU 3TOM Pa3JelsieTcs Ha JBE WU TPH IPYIIIIBI, KOTOPhIE IPUXO/SAT Ha 3a4eT [0 ouepen B pazHoe Bpems. O MpoBeleHNH 3a4eTa YUUTellb COO0IaeT 3apaHee, YToObl ydaluecs
MOTI'JIM K HEMY IMOATOTOBUTHCH. IIJ'I)I MOATOTOBKHU K 3a4€Ty YUUTEJb COCTABJISACT BOMNPOCHI, 4 TAKKE IPUMCPHBIC 3aJa4i, PECKOMCHAYET JIMTECPATYPY, IPEABAPUTECILHO IPOBCPUB, UMECTCA JIM OHA
B IIKOJBbHOM OuOIHoTeKke. CpOKM MPOBEICHUSI 3a4eTa JOJDKHBI ObITh W3BECTHBI 3aMECTHTEII0 TUPEKTOpa MO Y4eOHO-BOCIUTATEIbHON padoTe, 4TOOBI MOXKHO OBLIO PEryJIHPOBATH HATPY3KY
yYaIHuXCs.
Kiaccuueckuii 3a4et npenycMaTpuBacT BbISBICHUE YPOBHS 3HAHWH, YMEHUI M HaBBIKOB y4allMXcs BO BpeMs Oecelbl yueHHka ¢ yuntenaeM. OH JaeT MOJIHOE M TOYHOE Mpe/CTaBlIeHue 00
ypoBHE 00Y4ECHHOCTH Ka)XIOTO YUSHHKA, OJJHAKO OTHUMAeT MHOTO BPEMEHH, YTO BE/ICT K IMIEPETPYKEHHOCTH KaK YUUTEIs, TAaK U YICHHUKA.
OueHuBaHue NMCbMEHHOH padoThI
[MuceMeHHBIE paOOTH HOAPA3ACIAIOT Ha TEKYIIHE (TIPOBEPOYHEIC) M HTOTOBEIEC (KOHTPOIJIbHBIC) pabOTHI; IT0 BPEMEHN OHU MOTYT 3aHUMATh BECh YPOK FITH €TI0 YacTh.
K MeTomaM nuCcEMEHHO# MPOBEPKH Pe3yIbTaTOB OOYYCHUST OTHOCSATCS MUCBMEHHAsi KOHTPOJbHAA paboTta Ha 45 MuH, mpoepouHble padotel Ha 10-15 MuH (HampuMep, peleHne pacueTHBIX
3aqa4), MUCHhMEHHBIC TOMAITHAE 33JaHuUs, MMCHbMEHHBIA yUeT 3HAHUH OTJCIBHBIX YUAIIUXCS M0 KAPTOUKAM, XUMHUSCKUE TUKTAHTHI, 3JaHUS TECTOBOTO THIIA U T.II.
IToxroToBka yyamuxcs K KOHTPOJIBHOH paboTe yale BCEro OCyIIecTBIIeTCs Ha 0000maromux ypokax. O MpoBeAeHUH KOHTPOJIBHON PabOTH! yyaIuxcs MpeaypexaatoT 3apaHee, YTOOb OHU
MOTJIM MIOATOTOBUTHCA.
CopeprxaHne KOHTPOJIBHOM paboThl 0XBAaTHIBAET BeCh HamOoJiee BaXXHBIM MaTepHasl KOHTPOIHPYeMOi TeMbl. B Takoif 00NbIION KOHTPOIBHOM paboTe 3aAaHus OJIKHBI OBITh €IUHBIMHU IS
yUalnxcs BCeX ypoBHEH pa3BuTHs. B KOHTPOIBHYIO paboTy peKOMEHIYeTC sl BKIIIOUATh pasHOoOpa3HbIe 3a7anus: 00001aroniue BONPOCkl, Ka4eCTBEHHbIC U PacueTHbIe XUMUYECKUE 3a/1a4H,
ICIIOYKH HpeBpaHleHI/If/'I, TCCTOBBIC, rpa(bnquKI/Ie 3aJaHuAd U T.1. HeO6XO}II/IMO HCII0JIB30BaTh HAHOOIBIIEE YHCIIO BapUAHTOB. TETpaHI/I JJIA KOHTPOJIbHBIX pa60T SABJIAKOTCA JOKYMCHTOM,
KOTOPBIIl MOeET OBITh MPOBEPEH aIMUHHUCTPAIIEH IIKOJIBI M MHCIIEKTOPOM OTAeTa 00pa3oBaHMs, IO3TOMY TETPaau Il KOHTPOJIBHBIX PabOT JOJDKHBI XPaHUTHCA B XMMUYECKOM KaOHHETE B
TEYCHUH YIeOHOTO To/Ia.
VYuuTemo WHOTOA IOBOJIBHO TPYTHO OMPEIEITUTh CTEIECHb CIO0KHOCTH TOJOOpAHHBIX 3aJaHWid. METOIWCTHI COBETYIOT BOCIOJB30BATHCS CICHYIOIUM NpuemoM. Heobxommmo camomy
BEITIOJTHUTH 3Ty PaboOTy, a M3PacXOJOBAaHHOE BpeMs Ui YYCHHKOB 8-9-X KIIaCCOB HAJ0 YBEIMYHTH B 5 pa3, a Ui CTapUIMX KJIaccoB - B 3 paza. MOXXHO B Xoze MpeaBapHUTEILHOU
CaMOCTOSTENLHOM PabOTHI MPEIOKHUTH HECKOJIBKO THITMYHBIX 331aHUH ¥ POAHAIU3UPOBATH CTEIICHb UX BBITTOJHEHUS.
[Tpun onleHMBaHUK OTBETA y4alIerocst HEOOX0ANMO YUNTHIBATH KAUECTBO BBHITIOJHEHMS paboThI 1O 3a1aHusAM. KoHTpoibHAst paboTa OLIEHUBAETCS B LIETIOM.
OtMmerka «5»:

o JaH MOJIHBINA OTBET HA OCHOBE N3Y4YCHHBIX TeOpHﬁ, BO3MOXXHA HECYIIIECTBCHHAA omIoKa.
OtMmeTka «4»:

o JO0IyCTHMa HEKOTOpAasA HEMOJHOTAa OTBETA, MOXKET ObITH HE OoJlee ABYX HECYHICCTBCHHBIX OIINOOK.
OtMmerka «3»:

e paboTa BBITIOJHEHA HETIOJHO (HO HE MEHEee YeM Ha TPETh), UMEIoTCs He O0Jiee OTHOM CyIIeCTBEeHHOH OomMOKY 1 2-3 HECYIIeCTBEHHBIE.
OrMmerka «2»:
. paboTa BBIIIOJIHEHAa MEHBIIIE YeM Ha TPETb,
. nMeeTcs HECKOJIBKO CYIECTBEHHBIX OIIMOOK.



Ormerka «1»:
e paboTa He BBIMOJIHEHA.
Ouenka yMeHuii pemiaTs pacuyeTHble 3aauu OTMerka «5»:
e B JIOTMYECKOM PacCyXJICHUU U PEIIEHUH HET OLINOOK,
Otmerka «4»:
® B JIOTHYECKOM PACCY)KICHUH U PEIICHUH HET CYIIECTBEHHBIX OIIHOOK,
e  JlomyuieHo He OoJiee ABYX HECYIIECTBEHHBIX OLINOOK
Otmerka «3»:
® B JIOTMYECKOM PacCy’KJI€HHU HET CYLIECTBEHHBIX OLIHOOK.
e  JIOMyCKaeTcs CYIIECTBEHHAs OIINOKa B MAaTEMaTHIECKUX pacyeTax.
Ormerka «2»:
®  VMEIOTCS CYIIECTBEHHBIC OIIMOKN B IOTHYECKOM PacCyKICHUU U PEIICHHN.
OueHka 3KCIIePUMEHTAJBHBIX YMEHHUH (B npouecce BbINOJHEHHS NPAKTHYECKHX Pa0d0T 110 HHCTPYKIUH)
[MpakTrdeckne paOOTHI MO XMMHHU BBIMOJIHSIOTCS B TETPamsiX UIA MPaKTHYeCKUX paboT. IIpu oneHMBaHMM OTYeTa IO BBHIIOJHEHMIO NMPAKTHYECKOH paboThl 0co00e BHHUMAHHE YAEIACTCS
Ka4eCcTBY U MOJTHOTE CaMOCTOSATEIbHBIX BHIBOJIOB YUCHHKA.
KonmuecTBO npakTH4ecKuX paboT OMpPEAEICHO B IPOTrpaMMe.
B Teyenue yyeGHOTO rojia TETpaau Ui IPaKTUYECKUX paboT XpaHHUTCS B IIKOJIE.
Otmerka «5»:
e  DKCHEpPHMEHT BBINOJIHEH NONMHOCThI0. CenaHbl NpaBUIbHbIC HAOMIOCHUS U BHIBOJIBI,
®  DKCIEPUMEHT OCYIIECTBIICH IO IUIaHY, C YU€TOM TEXHHKU 0€30MaCHOCTH U MPaBUII PabOThI C BELIECTBaMH M NpUOOpamu,
®  MPOSBICHBI OPTraHNU3AIMOHHO-TPYIOBBIC YMEHUS (TIOAEPKMBACTCSA YUCTOTA pabOYEro MECTa, MOPSIOK Ha CTOJIE, 9KOHOMHO MCHOJIB3YIOTCSI pEaKTUBBI).
e JlomymieHsl He OoJiee IBYX HECYIIECTBEHHBIX OMNOOK MPpH 0(hOPMIICHUH PaOOTHI.
Ormerka «4»:
e paboTa BHINOJHEHA, CJICJIAaHbl IPaBUJIbHBIE HAOIIOJICHUS W BBIBOJBL: SKCIEPHMEHT BBIMIOJIHEH HEIOJIHO WMJIM HAOJIONAIOTCS HECYIISCCTBEHHBIE OIIMOKM B paboTe C BEIECTBAMH H
IprOOpaMH.
Otmerka «3»:
e OTBET HEMOJIHBIH, paboTa BBINOJHEHA IPABUIHHO HE MEHEE, UeM HAIlOJIOBHHY, JOIMYIIEHa CYIIECTBeHHAs omMOKa (B X0A€ IKCIep IMEHTa, B 00BACHEHNH, B 0)OPMIIEHHHN paboTHI, 10
Tb npu pabote ¢ BemecTBaMy ¥ NpUOOpaMu), KOTOPYIO YUalllUicsl HCIpaBIIsieT o TpeboBaHuio yunrens. Jlomyckaercs odopmiieHrne paboThl 63 3anKcH ypaBHEHHH peakiyi.
e  DKCHEPHMEHT IOJIHOCTHIO BBIIIOJHEH B COOTBETCTBHH C MHCTPYKIMSIMY U TIPaBHJIaMHU TEXHUKH 0€30I1aCHOCTH, HO paboTa He oopMIIeHa.
OtmeTka «2»:
e  BrimmonHeHo MeHee TOJIOBHHBI pabOoTHI;
e  JIONYyIICHHI ABE WK Oojee CyIIeCTBEHHBIE OMIMOKM B XOJ€ 3KCIICPUMEHTa, B OOBSICHEHHH, B odopmieHnn padotsl, mo Th npu pabore ¢ BemecTBamMu U NpHOOpaMH), KOTOpPHIE
yUaIUicss He MOXKET UCTIPABUTD.
Ormerka «1»:
e  paboTa He BBHINOJIHEHA,
®  [I0JIHOE OTCYTCTBHE HKCIEPUMEHTAIBHBIX YMEHHH.
OTtpaboTKa MPaKTHYECKHX paboT HE TPEAyCMaTPUBAETCS IIPH OTCYTCTBUH YUAIIErocs Ha MPaKTHIeCcKoi paboTe, MPH BHIMOJIHEHNH YKa3aHHBIX PaboT Ha OTMETKH «1» U «2».
B HCKITIOYUTENBHBIX CITydasX MPH OTCYTCTBUH yYAIIETrocs M0 YBaXKUTEIFHBIM IPHYUHAM YUUTEIh MOXKET IPEIOCTaBUTh BOZMOKHOCTE BBITIOJTHHUTE ITPAKTHYECKYIO PadOTYy.
OneHka yMeHHUIi peliaTh 3KCepUMeHTAIbHbIE 321a41
[Ipu onieHKe 3TOTO YMEHUS CIEIyeT yIUTHIBATh HAOIIOACHUS YIUTEIIS U MIPEIBSBIIEMbIE YIaIMCS PE3YyIbTaThl BHIITOTHEHHS OIBITOB.
OtmeTka «5»:
e  [InaH pemnieHus 3a1a4y COCTaBJIECH NPaBUIILHO,
®  OCYIIECTBJIEH IT0100p XUMHYECKUX PEaKTHBOB U 000PYA0BaHuS,
®  ODKCHEPUMEHT BBINOJIHEH NOJHOCTbIO,
®  JIaHO TOJIHOE OOBSICHEHHNE U ClICJIaHbI BEIBOJIBI.



OTMeTKa «4»:

Ormerka «3»:

OTMeTKa «2»:

IUTaH PEIIeHHUs COCTaBIICH MPAaBUIBHO,
OCYIIECTBIICH IMOJ00P XMMUYIECCKHX PEAKTHBOB M 000pyIOBaHNS,
9KCIEPUMEHT BBIIIOJHEH MOJIHOCTHIO,
JIONYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIINOOK (B OOBSICHEHHH U BHIBOJAX).

IUTaH PEIIEHUs] COCTABIICH MIPABUIIBHO,
OCYIIECTBIICH MOA00P XMMUUECKUX PEaKTHBOB M 000Dy IOBaHHS,

OKCIIEPUMEHT BBITIOJTHEH HE MEHEE, YEM HAIIOJIOBUHY, AOIIYIICHA CYIIIECTBEHHA omr0OKa B O0ObSICHCHHH 1 BBIBOJIAX,

OKCIIEPUMEHT BBITIOJIHEH ITOJTHOCTBIO, OTYET HE COCTABIICH
JOITYIICHBI HAPYIICHUSA TEXHUKU 6630HaCHOCTI/I, SKCIIEPUMEHT BBITIOJIHEH ITOJTHOCTBHIO, CACTIaHbl HECYIIIECTBEHHBIC OIIHOKHU B OOBSICHCHUU U BBIBOJAX.

JAONYHICHBI ABC U OoJtee OIIMOKU (B I[JIaHC pCUICHUS, B noz[60pe XUMHUYCCKUX, PCAKTHBOB U O60py,I[OBaHI/IiI, B OOBSICHEHHUH U BLIBOI[aX).
AONYHICHbI HAPDYIICHUA TCXHUKN 0E30I1aCHOCTH.

V.

KanengapHo — remaTuyeckoe IJIAHUPOBaHMe M0 XUMHUM 9 KJ1acc
2 yaca B Hejeq10, 68 yacoB B rox (YMK A.A. Kypun)

HUcnonb3zoBanue
000py10BaHUSl LEHTPa

Xapakrepucruka eCTeCTBEeHHOHAYYHOMH U
OCHOBHBIX BH/I0B TEXHOJIOTHYeCKOM Jomamn
Coaep:xaHue 1Mo nporpamme Tun Monuro .
n/n Hara Tema ypoka AeSITeJIbHOCTH Y4YeHUKA HaNpaBJIeHHOCTEH ee
Pecypcol ypoka ypoka PHHT
(Ha ypoBHe y4eOHBbIX «Touka pocra» 3ajaHue
e cTBUIA)
XuMHYeCKUI
IKCIEPHMEHT
IToBTOpeHNe OCHOBHBIX BONPOCOB Kypca XumMuu 8 kiaacca 3 yaca
1 01.09 T.b Ha ypokax xumuu. OCHOBHEBIE Xumusi, BEMIECTBO, XUM. peaKIus, [oBTOpeH
TIOHSITHS B XUMHH. XHM. SIBJICHHS. ne
2 07.09 Iepronuuecknii 3axox u [ICXO Crpoenue atoma, ctpoenue [1C [oBTOpeH
J.U.Mennencepa ue
3 08.09 CocTaB 1 XUMUYECKHE CBOHCTBA OCHOBHBIE KJ1acChl [ToBTOpEH
OCHOBHBIX KJIaCCOB HEOPraHUYECKHUX BEIIECTB. ne
HEOPraHUYEeCKHX BEIIECTB.
BxoaHasi KOHTpoJbHas padoTa - BX. KP
20 MuH.
Tema 1. CTpoeHue BeljecTBa 5 4acoB
4 14.09 KoBanenTHas cBs3b. Xumuueckasi CBA3b. MopeaupoBaTh MOJEKYJIB Ky C:Pb YuebHux
OOpazoBaHHE MOJICKYT B XO/JI€ BBIIOIHEHUS H: AT ,c. 10-
BOJZIOpOJIa, a30Ta. KoBaneHTHas 71a00paTOPHOTO OIIBITA. II: JIO 11;
CBSI3b. DJIEKTPOHHBIE U Pazauuarh nousTHs JJIEKTPOH




rpaduueckre GopMyIIbL. «MOJICKYyJIsIpHast popmymiay, HOE
YTo4HEHUE MOHATUSA «QIIEKTpOHHAsA (hopMymay, TIPHJIOKE
«BAJICHTHOCTB». BasleHTHBIE «rpadugeckas Gopmymnar. HUE K
BO3MOYKHOCTH aTOMa. OnpegeniTb  MOHATHSA y4eOHHUK
OTtHOcuTenbHas «BAJICHTHOCTBY, y
3MEeKTPOOTPULIATENBLHOCTD «BAJICHTHBIE BO3MOYKHOCTH
aToMoB. Pan aToma»
9EeKTPOOTPHULIATEIEHOCTH.
15.09 ITonaprocts cBa3u. Monnas cBsa3b. | llomspHocTs cBsi3u. YacTUYHBILI O000marnb TOHATHUSA KY C:P,b YuebHux
3apsa. KoBaneHTHas HenmoJsipHast | «KOBaJEHTHAs HEMOJspHas H: AT ,c. 12-
1 KOBAJICHTHAs MOJIIpHAS CBA3b. CBSI3bY, «KOBaJIGHTHas 15;
Honsl. MonHas cBs3b. ['panuisl TIOJIIpHAs CBS3bY. 3JEKTPOH
IIPUMEHNUMOCTH HOHATHS OnpegensiTe NOHATHE HOE
«BAJICHTHOCTBY. «@NEKTPOOTPHULIATENILHOCTD MIPUIIOKE
, «BAJICHTHOCTB)» HUE K
IIpornosupoBars y4eOHHUK
MOJISIPHOCTD CBSI3U 110 y
TIOJIOKEHHUIO XMMUYECKHUX
3JIEMEHTOB B ALY
3NEKTPOOTPHULIATEIFHOCTH
21.09 CreneHb OKHMCIEHUS aTOMOB. CreneHb OKHCICHHUS. OnpenensTh NOHATHE KY C:Pb Pecypcsl
MakcumanbHas ¥ MUHUMaJlbHas «CTENEHb OKUCITICHUSA. H: AT YpoOKa:
creneHu okucieHus. Onpeaene- Pazimuyarh noHATHS Iy YueOHuK
HUE CTETIEHU OKHCIIECHUS 110 «BAJICHTHOCTBY, «3apsij ,c. 16—
ANEKTPOHHOH popmyIe HOHA», «CTETIEHb 17;
BenlecTBa. OnpenencHue cTeneHy | okuciaeHus». CocraBiasiTh SEKTPOH
OKHUCIIEHHS IO MOJIEKYJISIPHOM (opMyIIBI HEOPTaHNYECKUX HOE
(dopmyne OmHApHOTO COEIMHEHHH 1O MIPUIIOKE
CcOoeIUHEHUs. BaeHTHOCTS, 3apsA | BaJIEHTHOCTSIM U CTEHNEHIM HUE K
HOHA ¥ CTETIeHb OKUCIICHUS. OKHCJICHHS, a TaK ke 10 y4eOHHK
3apsiaM HOHOB, YKa3aHHBIM Y;
B TaOJIHIIE pACTBOPUMOCTH
KHUCJIOT, OCHOBAHHI U COJIEH.
PaccuursiBaTh
MaKCHUMAaJIbHYIO U
MUHHUMAJbHYIO CTEIEHU
OKHCIIEHHsI aTOMOB IO
MOJIOKEHHUIO XMMUYECKHX
JJIEMEHTOB B
TIepHOANYECKON TabHIIE;
10 MOJIEKYJISIpHOI hopmyIie
OMHAPHOTO COEAMHCHHUS
22.09 Tune! KpucTaIUINYeCKHUX pemeTok. | Kpucrtamms. Tumst Paznuyare noHsTHA KY C:Pb J3: mogenu YueOHuK
KPUCTAJNIMYECKUX PEIIETOK: «MOHHAsI KPUCTAJUIMYECKast H: AT KPUCTAITINYECKHAX ,c. 18-
aTOMHasl, MOHHAs, MOJIEKYJIIpHAasA. | PEIIETKa», «MOJIEKYJISIpHAs I1: JIO, pemeTok Boabl, xjaopuaa | 19;
3aBUCUMOCTD (PU3HUECKUX KpHUCTAJITNYECKAst JD HaTpus, ajaMasa u 3JIEKTPOH




CBOMWCTB BEIL[ECTB OT THUIIA pemérka», «aToOMHast rpadura HOE
KPUCTATUIECKON PEIIETKH. KpHUCTaJTHIeCKast JIO Ne2 TIPUIIOKE
pewérka». M3yuarpb HUE K
pacIoio)XeHue YacTUIl B MO- y4eOHHUK
JeTISIX KPUCTAITMYECKUX y
PELIETOK BEILIECTB,
JEMOHCTPHPYEMBIX
yuureneM. OnucsIBaTh
(u3nYecKre CBOKMCTBA Be-
LIIECTB C pa3HbIM THIIOM
KPUCTAININYECKON PEILETKU
B XOJI€ BBITIOJTHEHHSA
71a00paTOPHOTO ONBITA
8 28.09 Pemenue 3agau mo teme: C.P.-15
«CTpoeHHE BEIECTBAY. MMHYT
Tema 2. MHoroodpa3ue XuMu4ecKux peakuuii 13 4
9- 29.10 OxuciuTenbHo- CreneHb OKHCIEHUS aTOMOB U OmnpenensaTs MNOHATUA KY C:P,b J9: ropenue menu u YueOHIK
10 05.10 BOCCTaHOBUTEJIbHBIE PEAKIIUH. XUMHUUYECKHUE PEAKIUH. «OKHCIICHUEY, H: AT BOJIOPOJIA B XJIOpE ,C.22-
OKHUCIUTENN U BOCCTAHOBUTEIIH. «BOCCTaHOBJICHHEY, I1: JIO 23;
OKucINTENHHO- «OKHCIIUTEIbY, JJIEKTPOH
BOCCTaHOBUTEIIbHBIE PEAKIIUH. «BOCCTaHOBHTEIIbY, HOE
«OKHUCJIUTENILHO-BOC- HPUIOXKE
CTaHOBHTEJBHBIC PEAKLIUN. HHE K
O00CHOBBIBATH yueOHHUK
HEBO3MOXKHOCTb CYIIIe- y
CTBOBAHMSI TOJBKO PEaKIHi
OKUCJICHHUS], PeaKLIUi
BoccTaHOBIEeHU. JleaaTh
YMO3aKJIIOUEHHS O POJIH Be-
IIECTB B OKHCIMTEIHHO-
BOCCTaHOBUTEIIBHBIX
peaKIusIxX
11 06.10 CKOpOCTb XMMUYECKUX PEAKIIHH. MonsipHast KOHLIEHTpALHUSI. OnpegensTb NOHATUSA KY C:Pb JIO Ne5,6,7 YaeOHIK
CKOpOCTh XUMHUYECKON peaKIMU. | «MOJISIPHAsi KOHIICHTPAIIHS, H: AT J19: n3menenue ,C.24-
3aBHCHMOCTH CKOPOCTH XHMH- «CKOpPOCTb XHMHUYECKOH I1: JIO CKOPOCTU XUMUYECKUX 25;
YECKOW peaklMu OT yCIOBUM €€ peaKIuny, «KaTaiu3aTopy. peakiuii mpu 3JIEKTPOH
IIPOBEICHUS: HarpEeBaHHE, Paznuyarp noHsTHSA HarpeBaHNU BEIECTB HOE
YBEJNIWYECHHE KOHIICHTPALINH HC- «CKOPOCTB» B (DU3UKE U JlaTuuk onTHyecKon HPUIIOKE
XOJ/IHBIX BEILECTB (sl XMMUH. IUIOTHOCTH HHE K
TOMOTEHHBIX PEaKILUi) Hin HabaromaTh ONBITHL, (KomopumMeTp) yueOHHUK
TIOBEPXHOCTH CONPUKOCHOBEHHMS JIEMOHCTPHPYEMBIE y
(JUTsl TETEPOTEHHBIX PEAKIIUH). yUHUTENEM.

Karanuzatopstl.

HccaenoBarhb 3aBUCUMOCTD
CKOpPOCTU XUMHYECKOH
peaKknuu oT yCJIoBHH eé
MIPOBEACHUS B XOJIe




BEITIOTHEHUS Ta00paTOPHBIX
onbITOB. DUKCHPOBATH
pe3ynbTaThl HAOJMIOACHUH H
JeJaTh BEIBOJBI M3

TIPOBEAEHHBIX
SKCIEPUMEHTOB
12 12.10 Oo6parumble xumudeckue peakuun. | IIpsmas u oOpatHas xumuueckas | OmnpeneasiTb HOHITUS KY C:Pb J3: cmemnienue YuebHux

peakuus. O6paTumbie «HeoOpaTuMasi XUMHIECKast H: AT XUMHUYECKOTO ,C.26-
xumuueckue peakuuu. Msme- peakuus», «odbparumas IV, I3 | paBHOBecus 27,
HEHHE CKOPOCTU XUMHUECKON XUMHYECKas peaxius», 3EKTPOH
peaxIuy BO BPEMEHHU. «XMMHYECKOE PaBHOBECHUEY. HOe
XYUMHUYECKOE paBHOBECHE. O000maTh NOHATHA TIPUIIOKE

«HEeoOpaTuMasi XUMHIECKast HHE K

peaxmms», «o0paTuMast YIeOHHUK

XMMHUYECKAs PEaKIHs». y

Paznnyare nonarus

«IMHAMHYECKOe

paBHOBecHe»,

«CTaTU4YeCKoe pPaBHOBECHEY.

HabawaaTh OMbITHI,

JIEMOHCTPHPYEMBbIE

yUUTENIeM.

DuUKCHPOBATH PE3YJIBTATHI

HaOTIONICHUH U AeJIaTh

BBIBOJIBI M3 TPOBEIEHHBIX

9KCIIEPUMEHTOB

13 13.10 OneKkTponuTHYecKas AUCCOLUAMa | DIEKTPOIPOBOIHOCTH PacTBOPOB. | OmpenejasiTb NOHATHS KY C:P,b J9: n3yuenue YaeOHIK

DNEKTPOJIUTHI U HEAJIEKTPOJIUTBL. | «3JEKTPOIIUTY, « H: AT JIEKTPOIPOBOHOCTH , C. 28-
DNEKTPOIUTHYECKAS HEDJIEKTPOIIUT », « I1:V, I3 | BemecTs 1 pacTBOPOB 31;
nucconuarys. CHIIBHBIE U 3IEKTPOIUTHIECKAs JaTtuuk 3JIEKTPOH
cia0ble TEKTPOIIUTEI. JUCCOLMAITISY, «CHIIA 3NEKTPOIPOBOJHOCTH HOE
YpaBHEHUS 3JIEKTPOTUTHUECKON 3JIEKTPOJIUTAY. MIpUIIOKE
JUCCOIIMAITNH. KonkperusuposaTthb HHE K

HOHATHE «HOH». 0000IATH y4eOHHK

HOHATHS «KaTHOH» H y

«aHUOHY.
Ha6awaaTe OMbIThHI,
JIEMOHCTPHUPYEMbIE
YUUTEIEM.

DuKCHPOBATH PE3YJILTATHI
HaOJIOICHNH U 1eJIaTh
BBIBO/IbI




14-15 | 19.10 CBoiicTBa pacTBOPOB IIEKTPOIMTOB | Peaknnn moHHOTO OOMEHa. Ha0aioaaTh OIBITEHL, KY C:P,b J1D: B3aumoericTBre Y4eOHuK
20.10 MouieKyasipHbIC JEMOHCTPHPYEMBIE H: AT pacTBOpoB ,C.32-
Y MOHHBIE YPABHEHUS YYHUTEIEM. IT: JIO 33;
XUMHUYECKUX PEaKLM. HccnenoBarb cBoiicTBa 3JIEKTPOH
PacTBOPOB IEKTPOIUTOB HOe
TIPY BBITIOJIHEHUH J1a- NPUIIOKE
0OpaTOPHOTO OIbITA. HHE K
DUKCHPOBATH PE3YJIbTATHI yueOHHUK
HaOJII0ICHUH U HeJIaTh y;
BBIBOJIBI
16 02.11 T.b [IpakTuueckast padora Nel: [IpakTHyeckoe 3aHsTHE Ha6aroaaTh ONbITHI, I P Nel | Hudpoas
«Yc/10BUS TEYEHUs] peakuuii B JIEMOHCTPHUPYEMBIE JabopaTopus no
PacTBOpPAax 3J1eKTPOJIUTOB /10 YYHUTEIEM. xumMuu (6a30BbIi
KOHIA». HccaenoBars cBoiicTBa YPOBEHb), KOMILUIEKT
PacTBOPOB ICKTPOIUTOB MOCYABI U
TIPH BHITIOJIHCHHH JIa- 00opyAoBaHUS IS
00paTOPHOTO OITBITA. YYeHHYEeCKHX ONMBITOB
DHUKCHPOBATH PE3YJIbTAThI (¢usuka, xumus,
HaOJIIO/ICHUN U 1eJ1aTh 0H0JIOTHS), KOMILJIEKT
BBIBOJIBI XHMHUYECKHX
PEeaKTHBOB
17 03.11 Kucnots! u meno4u. Xumuueckue cBoicTBa kuciaoT U | IIpoBoanTh HaOmONCHUS 32 KY C:Pb J3: B3aumoeiicTaue YueOHuk
OCHOBaHUU C TOUKH 3pEHUs TIOBEJICHUEM BEIIECTB B H: AT pacTBOpOB ,c. 34-
TEOPUHU IEKTPOJIUTUUECKON pacTBOpax, 3a XUMUYECKMMH II: JIO, JIO Nel0 35;
nucconuanun. O0IMe cBoiicTBa peakuusaMHy, IpOTEKAIOIUMHU pIic] J29: PactBopenue 3JIEKTPOH
kucioT. O0mme cBoicTBa B pacTBOpax B XOJI¢ BBIION- ruapokcua sxenesa (1) | Hoe
ocHoBaHHHU. OTpe/ieNieHie KUCIOT | HeHHs JTad0paTOPHBIX B PacTBOPE CEPHOM TIPHIIOKE
1 IIeJI0YeH KaK 3JCKTPOIUTOB. OIBITOB. DUKCUPOBATH KHCJIOTHI HHUE K
pe3yIbTaThl HAOMIOACHUH H YIeOHHK
JeaTh BHIBOJBI U3 y
MPOBEAEHHBIX
9KCIEPUMEHTOB
18 09.11 CoiicTBa coneil. B3aumoneiicTBue pacTBOpoB IIpoBoauTH HAOIIOAECHUS 32 KY C:P,b J1D: B3aumoieiicTBIE YuebHuk
coJell ¢ pacTBOpaMH KUCIIOT U MOBEJICHUEM BEILIECTB B H: AT pacTBOpOB , ¢. 36-
menoueii. B3anmoperlicTBue pacTBopax, 3a XUMUIECKIMH II: JIO, 37,
PacTBOPOB COJEH IPYT C IPYTOM. | PEaKIUSIMH, POTEKAIOIINMHI JliC] 3JIEKTPOH
[lepBoHauanpHOE MIPEACTABICHNE | B PACTBOPAX B XOJIE BBINOJ- HOE
0 Ka4eCTBEHHBIX peaknusix Ha HeHus1 1abopaTopHOTO TIPUIIOKE
KaTHOHBI U aHUOHBI. omnbiTa. DUKCHPOBATH HUE K
pe3ynbTaThl HAOIIOASHUH U yueOHHUK
JenaTh BHIBOABI U3 y
TIPOBEAEHHBIX
SKCIEPUMEHTOB
19 10.11 Krnaccnukaruss XuMIIecKux OcHoBaHuA KiIaccH(UKAIIH Pasnuuate XuMmuuUeckne :Pb C J3: sx3otepmudeckne U | Pecypcenl
peakuui. XUMHUYECKUX PEaKIUM. peaKuuu COCIMHEHHS, H: AT P,b OHIOTEPMHUUYECKHUE ypoKa:
pa3JioXKeHus, 3aMellCHHUs, I1: JIO, AD | H: AT peaxkuu YuebHuk




00MeHa, 3K30TEPMUIECKHE, IT: JIO, , C. 38-
SHIOTEPMHYCCKHE, 19 39;
OKHCIUTEIBHO- 3JIEKTPOH
BOCCTaHOBUTEIIBHEIC, HOE
KaTaJTuTHYE "CKHE, TPUIIOKE
oOpaTHUMble U HeOOpaTUMBbIE. HHE K
Pa3biCHATH 3aBUCHMOCTD YUCOHHK
BBIOOpA OCHOBaHUIL y;
KIaccupUKaIuu

XUMHYCCKUX PEAKIHA OT

neset KiracCuQuKaum

20 16.11 Pentenne 3ama4 u ynpaxHeHUH 110 0000mAaTh MOTyYCHHBIE YOC3 C:Pb YueOHIK
TeMe «THUIbl XUMHUYECKUX 3Hanusd. IlpeacraBiasarb H: AT , ¢. 10-
peakuui». B3aUMOCBS3U HU3YYCHHBIX Iy 39;

MOHSATHHA B BUAC CXEMBI AIEKTPOH
HOE
TIPHUIIOKE
HHUE K
yueOHHUK
Y,

21 17.11 KonTpoabsnast padora Nel no KK K.P Nel [ToBTOpHU
Teme «MHoOroodpasue Thb
XHMHYECKUX PeaAKIUii». Kiaccudg

HKaIUI0
XUMHYEC
KHX
JJIEMEHT
0B

Tema 3. Muoroo6pasue Bemects. Hemeraaisl u ux coegunenust 30 u

22 23.11 AHanm3 KOHTPOJILHOH paboTHI. [onoxxeHne HEMETANIOB B Ha6aopate ¢usnyeckue KY C:Pb J3: pusuaeckue YaeOHIK

OOmue cBOMCTBA O HEMETAJLIAX. MEPUOJUYECKON CUCTEME CBOICTBa HEMETAJIIOB (cepa, H: AT CBOWMCTBAa HEMETAIIOB, , C. 42-

XUMHUYECKuX 351eMeHToB J[. M. noJ, OpoM, KHCIOPO). IV, 12 | monenu 43;
MemnneneeBa. DIEKTPOHHOE H3y4aTh CTPOCHUS BEIIECTB KPUCTaJUTHICCKUX AJIEKTPOH
CTPOEHUE aTOMOB HEMETAJLIOB. Ha MOJCIISIX peuIeToK anmMasa u HOE
IIpocTeie BelecTBa — HEMeTal- KPUCTAUTHUECKUX PEIIETOK rpaduta TPUJIOKE
JIbI KAK OKUCITATENH U anMasa u rpadura HUE K
BOCCTaHOBHTENHU. Pacimpenue yUCOHHK
MIpeICTaBICHUH 00 auIOTPOTUU y;
Ha MPUMEepPax MPOCTHIX BEIIECTB
¢docdopa u cepsl.

23 2411 Tanorensr. IloosxeHue raJIoreHoB B HabaroaaTh 1 onuchIBaThL KY C:P,b VuebHuk
MEePUOJUYECKON CUCTEME XUMHUYECKUE pEaKINH, H: AT , C. 44-
XMMHYECKHX d71eMeHToB JI 1. JEMOHCTPHPYEMBIE Iy 45;
MeHnneneeBa, CTPOCHHE aTOMOB U | YYUTEJIEM. JJIEKTPOH
MouiekyJ. Bzaumopeiictue xyopa | OnucbiBaTh CBONCTBA HOE
¢ BOJIOPOJIOM, ochopom, M3yYacMbIX BENICCTB Ha TIPHIIOKE




HaTpHUEM, JKeJIe30M, MEJIbIO0, OCHOBE HaOJIIOIEHUH 32 NX HHUE K
MetanoM. [Tomydenne xmopa MIpEeBpaIICHISIMH. ya9eOHHK
JNEKTPONIM30M PacTBOpPa XJIOpHa | XapaKTepu3oBaTh y;
HATpHS; B3aNMOICHCTBHEM 9JIEMEHTHI TIOATPYIIIIBI
KPHUCTAJINYECKOT0 IEpMaHraHaTa | raJoreHOB
KaJIMsl C KOHIEHTPUPOBAHHBIM
PacTBOPOM COJITHON KHCIIOTHI.
24 30.11 XnopoBogopos. CongHast kucinora. | XJIOpoBOAOpoA. XHUMUYECKUE HalaropaTts 1 onuchIBaTh KY C:Pb JIO Ne13,14 YuebHux
CBOMCTBA XJIOPOBOJOPOJA. XUMUYECKUE peakuuy, H: AT , C. 46-
ConsHast KHUCIIOTAa KaK CUJIBHBIA | IEMOHCTpUpPYEMBIE IT: JIO 47;
ANEKTPOJIUT: B3aHUMOJAEHCTBHE C yUUTENneM. 3EeKTPOH
METaJUIaMH, OKCHIAMH H H3yuars cBOIiCTBA BELIECTB HOE
THIPOKCUIaMHU METAIIOB, C B XO/I€ BBHITIOJTHCHHS TIPHUIIOKE
cosIMU. XIJIOPUABI B IPHPO/IE. a00paTOPHBIX OIBITOB. HHUE K
[Momy4yerne XJI0pOBOIOPOIA H OnuceiBaTh CBOICTBa YIeOHHUK
COJISTHOH KUCIIOTHI B M3yYaeMbIX BEUIeCTB Ha Y;
MIPOMBITIIICHHOCTH (CHHTE3) U B OCHOBE HaOJIOICHUIT 32 UX
naboparopuu. MIpeBpaIleHUIMH
25 01.12 Pemenne 3anay u ynpaxkaenuii mo | CTpoeHHe aTOMOB TraJIOT€HOB. Hao0u101aTh 1 ONUCHIBATH KY C:P,b JIO Nel5,16 YueOHuK
TeMe «l anoreHsI». OKHCIUTENbHEIC CBOMCTBA XAMHUYECKUE PEaKIH, H: AT , C. 48-
rajioreHoB. Bzanmonericteue JIEMOHCTPUpPYEMbIE IT: JIO 49;
raJIoTeHOB C raJOTeHUaMH. yUUTENIeM. 3JEKTPOH
l"anorenoBo10poAbL. H3yuars cBOIiCTBa BELIECTB HOE
B XOJI€ BBITTOJTHCHHS TIPHIIOKE
a00paTOPHBIX OITBITOB. HHUE K
OnuckiBaTh CBOMCTBA YIeOHHK
M3yYaeMbIX BEIIeCTB Ha Y;
OCHOBE HaOJIO/ICHUIT 32 UX
IpeBpaLICHUIMHI
26 07.12 Kucnopon u cepa. [Tonoxxenne kucnopona u cepel B | HaGuioaaTh 1 onucsIiBaTh KY C:P,b YuebHuk
MIEPUOINIECKON cCucCTeMe (busnyeckue SBICHUS U H: AT , ¢ 50-
XMUMHUYECKHX 31eMeHToB J[.1. XMUMHUYECKHE PEeaKInH, Iy 51;
MeHeneeBa, CTpOCHHE UX JEMOHCTPHPYyEMBbIE 3JIEKTPOH
aTOMOB. AIJIoTpomnus Kucjaopoaa | yuureiem. OnuceiBaTh HOE
u cepsl. CpaBHEHHE XHMHUYECKHUX | CBOWCTBA HM3Y4aeMBIX TPUIIOXKE
CBOMCTB KHCIIOpOJa U CEpbl Ha BEIIECTB HA OCHOBE HUE K
IpuMepax B3auMOZEHCTBUS ¢ BO- | HaOJIIOICHUH 3a UX y4eOHHUK
JOPOJIOM, aTFOMUHUEM, XKEJIE30M. | MPEBPaLCHUAMU. v;
BoccranoBuTenbHbIE CBOWCTBA XapakTepu3oBaTh
cepsl. [Tomy4eHue cepel. 9JIEMEHTHI TJIaBHOM
noarpynnsl VI rpynmnsl
27 08.12 Ceposomopoa. Cynbhumsl. Ceposomopo. Ha0aroaaTh 1 ONUCHIBATH KY C:P,b JIO Ne17,18 YueOHuk
BoccraHoBuTEIbHBIE M OKHC- XAMUYECKUE PEAKIH, H: AT , C. 52-
JIMTENIbHBIE CBOWCTBA JIEMOHCTPUPYEMbIS IT: JIO 53;
cepoBosiopoga. CepoBOIOpOTHAS | YUUTEIEM. 3JIEKTPOH




kucnota. Cynb(uusl B mpupoe. H3yuaTh CBOICTBA BEUIECTB HOE
Bbronorndeckoe neicTaue B XOJI€ BBITIOJTHEHHSA TIPUIIOKE
ceposonopona. KagecteenHas 71a00paTOPHBIX OTBITOB. HHE K
peaknus Ha Cynb(ua-noH. OnuceIBaTh CBOWCTBA y4eOHHUK
ITomyuenue cepoBofopona B H3y4aeMbIX BEIIECTB Ha y;
MIPOMBIIIICHHOCTH U B OCHOBE HaOJIFOJICHHH 33 UX

naboparopuu. JlabopaTopHbie TIpeBpaICHUIMH

omnbITel Ne 17, 18.

28 14.12 Oxcunsl cepsl. Oxcun  cepri(I'Y). HalaropaTts 1 onuchIBaTh KY C:P,b YuebHux
IMony4yenne oxcuma cepoi(1V). XUMHYECKHE peaxiuy, H: AT , C. 54-
OKHCIINTENTbHO-BOCCTAHOBHUTEINb- | IEMOHCTPUPYEMBIE Iy 55;

HBIe cBolicTBa okcuaa cepsl (I1V). | yunmrenem 3JIEKTPOH
XHUMHYECKHE CBOMCTBA OKCHA HOE
cepsl (IV). Oxcun cepsi(VI): TIPHUIIOKE
B3auMOJeHCTBHE ¢ BOOOH. OKHcC- HHUE K
JIUTENILHBIE CBOMCTBA: PEAKLIHS C y4eOHHUK
¢dochopom, nogoM Kamws. Y;
IMony4enne oxcuaa cepsi(VI).

29 15.12 CepHas KUCIJIOTa U €€ COJIH. dusnyeckue CBOHCTBA CEpHOU HalaropaTs 1 onMchIBaTh KY C:Pb YueOHuk
KHUCIIOTHL. PacTBOopeHue cepHOi XUMHUUYECKUE peakuuy, H: AT ,C. 56—
KUcIoTel B Bojze. CBoiicTBa JIEMOHCTPUpPYEMbIE IT: JIO 57;
CEPHOM KHCIOTHI KaK JIEKTPOIH- | yYUTEIEM. 3JEeKTPOH
Ta. OCOOCHHOCTH CBOMCTB H3y4yats cBOWCTBa BEIIECTB HOE
KOHLICHTPUPOBAHHON CEpHON B xoze BBITTOJTHEHUS TIPUIIOKE
kucyotsl. KagecTBeHHast peakiyist | 1abOpaTOPHBIX OTIBITOB. HHE K
Ha cynbdaT-non. [lepast nomons | OnuchIBaTH CBOICTBa y4eOHHUK
TIPU 0XKOTax CEpPHON KHCIOTOMH. N3y4aeMBIX ~ BEIIECTB  Ha y
Cxema noiy4eHus cepHOU OCHOBE HAOIIOJCHWI 3a HX
KHCJIOTHI B IPOMBIIIUICHHOCTH. TIPeBPAICHUMH
JlaGoparopusie onbiTel No 19, 21,

30 21.12 Hucrpykrax no Th. CpaBHeHHE CBOWCTB XapakTepu3oBarth KY TTPNe2 HudpoBas YueOHuk
IMpakTuyeckas padora No2 HemetaiioB VI-VII rpynn n ux | u3yuyeHHbIe XUMHYECKHE Jadoparopus no ,c.42-
«Hemeranasl VI-VII rpynn u ux | coequHeHUi. 3JIEMEHTHI 110 X C:Pb xumMuHM (6a30BbIi 57,
COCAMHEHHSD), TIOJIOXKEHUIO B H: AT YPOBEHb), KOMILIEKT SIEKTPOH

NEPUOAUUYECKON CHCTEME. Iy nocyabl 1 HOE
0O000maTHL 3HAHUS U 000py10BaHUS IS TIPHIIOKE
AenaTh BHIBOJBI O Y4eHHYeCKHX ONBbITOB HHE K
3aKOHOMEPHOCTSX (¢pu3uka, xumus, YIeOHHK
U3MEHEHUN CBOWUCTB 0uo0JIOTHS), KOMILJIEKT y;

HEMETaJJIOB B IEpUoJax 1
rpynmnax nepuoIu4ecKon
cucremsl. IIporuo3uposarnb
CBOMCTBAa HEU3YUYEHHBIX
3JIEMEHTOB TJIaBHBIX
noarpynn VI—VII rpynn Ha
OCHOBE 3HaHHi1 0

XHMHYECKHX
PeakTuBOB




TIEPUOANICCKOM 3aKOHE

31 | 2212 KonTpoabnas padora Ne2 no Pemenue sxcrnepuUMeHTaIbHBIX IIpuMeHATH HOIyYCHHbBIE C:Pb KP ;0CO0EHH
Temam: «Hemeranasr VII - VI 3a/1ad. 3HaHUS U CHOPMHUPOBAHHBIC H: AT oCcTH
rpynm». YMEHHUS JIsI PEIIeHUs IT: 113 HeMeTal

y4eOHBIX 3a/1a4 J0B
MIPAaKTHYECKOT0 3aHSITHUS
32-33 | 28.12 Pemenure 3a1a4 u ynpaxHeHU# 10 CpaBHeHHE CBOICTB IIpornosupoBarthb KK II: IToBTOpH
29.12 Teme «Hemeramis! 1 ux HemetaiwioB VI-VII rpynm v ux | cBOWCTBa HEW3YUEHHBIX TeTpaab T
COCIANHEHUS. COCIANHEHUI. 3JIEMEHTOB TJIaBHBIX - Y4aebHuk
noarpynn VI—VII rpynn Ha 3K3aMeHa ,C. 42-
OCHOBE 3HAHWN O TOp 57;
MIEPHOANIECKOM 3aKOHE JNIEKTPOH
HOe
HPUIIOKE
HHE K
yueOHHUK
y
34 18.01 A3sor u pocdop A30T KaKk XMMHUUecKuii anemeHT 1 | Hadmionars u onuchiBaTh KY C:P,b YueOHuk
KaK IIPOCTOE BELIECTBO: CTPOCHHUE | XUMHUYECKUE peaxIuu, KY H: AT ,C. 58—
aToMa M MOJIEKYJIBI a30Ta. JEMOHCTPHUPYEMBbIE Iy 59;
®du3nyecKue CBONCTBA a30Ta. YUYUTEEM. C:P,b 3JIEKTPOH
A30T KaK OKHCIUTEND U CpaBHMBATh XUMUYECKYIO H: AT HOE
BocctaHoBHTENb. Docdop. CpaB- | aKTUBHOCTh  AJUIOTPOITHBIX Iy TIPUIIOKE
HEHHE XMMHUYECKOH aKTUBHOCTH moudukanmit pocdopa HHE K
QJUTOTPOTIHBIX Mo (UKAIMH y4eOHHUK
¢dochopa. OkuCTUTEITBHBIC y;
CBOICTBA Y BOCCTAHOBUTEIIbHBIE
cBoiictBa docdopa. [Tomydyenue
azorta u ocdopa
35 19.01 AmMEax AMMHaK: CTPOCHHE MOJIEKYIIbI, HalaropaTs 1 onMchIBaTh KY C:Pb Y4eOHuK
(u3nYecKkre CBOMCTBA. XHUMHUYECKHE peaxIuy, H: AT ,C. 60—
PacTBOpeHne ammuaka B BoJie. JIEMOHCTpPUpPYEMBbIE Iy 61;
JIOHOpHO-aKIIENTOPHBIH yauTeneM JJIEKTPOH
MEXaHHM3M 00pa30BaHMs HOE
KOBAJICHTHOM CBSI3HM B MOHE TIPUIIOKE
aMMOHUS. AMMHUadHas BOJa. HHE K
XuMHYecKne CBOWCTBAa aMMHaKa. y4eOHHUK
Comu ammonwms. KauecTBennas Y;
peakiusi Ha MFOH aMMOHHUSI.

36 25.01 Hucrpykrax no Th. IIpaktuaeckoe 3ansaTue Ne 3. HccaenoBarhb CBOWMCTBA KY 13 Ne3 Hudposas Y4eOHuK
IpakTuyeckoe padora Ne3 ammuaka. Haéaogath u JabopaTopus no ,C. 58—
«Ilosnyyenune aMMuaKka u ONMCBIBATH XUMHUUECKHE xumuu (6a3oBbIit 59;
U3yYeHHe ero CBOMCTBY. peaximu, C:P,b YPOBEHb), KOMILIEKT INEKTPOH

TpeyCMOTPEHHbIE H: AT nocyabl U HOE
IIPAKTUYECKUM 3aHITHEM. I1: T13 000py0OBaHu NS MIPUIOKE




Jenatpb BEIBOIBI U3 YUeHHYeCKHX ONbITOB HUE K
HaOTIOeHNH 3a (pu3uka, xumus, ya9eOHHK
NIPOTEKAHUEM XUMHUYECKHUX 0uoJIorNs), KOMILJIEKT y
peaxiui XHMHUYECKUX

PEAKTHBOB

37 26.01 Oxcuabl a30Ta. Oxkcup azota(l). HaoJroaaTh 1 ONMUCHIBATH KY C:Pb VYueOHuk
BoccranoButensHbie CBOMCTBA XMMUYECKUE pPEaKkluu, H: AT ,C. 62—
(peakiyst ¢ pacTBOPOM JIEMOHCTPHPYEMbIC Iy 63;
MepMaHTaHaTa KajJus B KUCIIOH YUUTEIIEM. 3JIEKTPOH
cperne); BOCCTaHOBUTEbHBIE Knaccupunmmponarb HOE
cBOMcTBA (peakiuu ¢ OKCHJIBI TIO KUCJIOTHO- TPUJIOKE
BoopooM, yriém). Oxcun OCHOBHBIM CBOMCTBaM HHUE K
azora(l) xak HEcomeoOpazyrommit YIeOHHK
okcun. Okenp azora (I1): Y;
OKHCIICHHE KHACIOPOIOM BO3AYyXa,

TePMHUYECKOE pa3IOKCHUE.
Oxkcup azora(lV):
B3aUMOJEHCTBHE C BOJIOM,
rOpeHHe YIisi B atMocepe OKCH-
na azora(lV). CpaBuutenbHas
XapaKTePUCTUKA OKCUJIOB a30Ta.
Okcuibl a30Ta Kak OJIHa U3
MIPUYHH BO3HUKHOBEHHSI KHCIIOT-
HBIX JTOXIEH.

38 01.02 A30THas KMCJI0Ta U HUTPATHI. dusnyeckne CBOMCTBA a30THOM Hao0arogars 1 onuchIBaTh Ky C:P,b VYyeOHuK
KHCIOTHL. B3auMoieiictBre XHMHYECKUE peakuuu, H: AT ,C. 64—
A30THOM KHCIIOTHI C METaJUIAMHU. JEMOHCTPHPYEMBbIC Iy 65;
CpaBHEHHE peaKInii )Keyesa ¢ YUUTENEM. AJIEKTPOH
pacTBopaMu CepHOI U a30THOU Jenatrb yMO3aKIIOUYCHUS O HOE
KHUCIIOT. B3aumoielicTBie MeIi C | 3aBUCUMOCTH TIPOJIYKTOB TPUJIOKE
KOHLIEHTPUPOBAHHOM a30THOMI BOCCTAHOBJIEHMSI a30THOM HUE K
KHUCJIOTOHM M C paCTBOPOM a30THOM | KUCJIOTHI OT €€ KOHIICHTpa- y4eOHUK
kuciaoThl. Hutpatsl. [IpuMeHeHHe | UM U aKTUBHOCTH v;
A30THOM KHUCIIOTHI U HUTPATOB. MertauioB. [IpeacraBiasarb

UH(OPMALHUIO O MPU-
MEHCHHU HUTPATOB B BHJIC
CXEMBI

39 02.02 Baxwneiimue coenunenus gocdopa. | Okcun docdopa (V): H3y4yaTs cBOlicTBa BEeLIECTB KY C:Pb JIO Ne22-24 YuebHux
MOJIy4€HUEe, B3aUMOJEUCTBUE C B XOJI€ BBINOJIHEHUS H: AT , C. 66—
Bosiol. OproochopHas kuciaoTa: | 1aOOPaTOPHBIX OIBITOB. IT: JIO 67,
(u3ndeckue CBONCTBA, [pencraBaarb JJIEKTPOH
JTUCCOLIMAITUS, CBOMCTBA UH(OPMAIIHIO O TIPH- HOE
pactBopa ¢ochopHOH KHCIOTHI MeHeHuHu GocdaroB B BuE MIPHIIOKE
Kak anektponuta. @ocdarsl. CXEMBI HUE K
OBTpOQUKAIUSI BOTOEMOB. y4eOHUK

y




40 08.02 VYraepon. IIpocTeie BemecTBa Ha0aronaTs 11 onuchbIBaTh KY C:P.b JIO Ne25 YueOHuK
HEMOJICKYJISIPHOTO CTPOCHWS, XUMHUYECKHE DPEaKIIHH, H: AT ,C. 68—
00pa3oBaHHBIE YTIEPOIOM: alIMa3 | AEMOHCTPHUPYEMBIE I1: JIO 69;
1 TpaduT, UX CTPOCHHE U YUHTEIIEM. 3JIEKTPOH
(u3nyeckne CBONCTBA. Ha6aroaaTh 1 onuchbIBaThH HOe
Ancopbuus. Xumudeckne (dusnyecKkue SBICHUS, TPUIIOKE
CBOICTBA MPOCTHIX BEIIECTB, TIPOUCXOISIIIUE IPU HHE K
00pa3oBaHHBIX YIIIEPOJIOM: BBINIOJTHEHUH YUCOHHK
ropeHHe, B3auMOICHCTBHUE C 11a00paTOPHOTO OIIBITA. v;
MeTaJuTaMu (KaJIbIIeM U BuiaBHraTh TUNOTE3HI O
QITFOMHHHIEM), C BOJIOH, OKCHJIOM CBOICTBAaX BEIIECTB Ha
skenesa(LL). OCHOBE U3YyUYEHUs MOJeNei
HX KPUCTAJUTHIECKOTO
CTPOCHUS
41 09.02 Bonoponnsie coenuneHus Mertan: ¢usndeckue cBoiictBa, | HabuaiomaTp u ommchbIBaTh KY C:P,b Y4yeOHUK
yriaepoza. ropeHue, MUpoau3. DTEH: XUMHUYECKHE DPEAKIUH, H: AT ,c. 70-
MOJMMEepH3ayi. DTHH: TOPEHHE, | AEMOHCTPHUPYEMBIE Iy 71,
MPUCOETUHEHHE BOJ0PO/Ia, yUUTEeNeM JNEKTPOH
peakuus H.JZI[. 3enunckoro. HOE
Benzon: xumunueckas popmyia, HPUIIOKE
00J1aCTH IPUMEHCHHUSL. HHE K
yueOHHUK
y;
42 - | 15.02 Opranudeckue coeAMHEHUSL. Mertan: ¢usndeckue cBoiictBa, | HabGuaiomaTp u ommchbIBaTh KY C:P,b VY4eOHUK
43 16.02 TOpPEHUE, MUPOIIN3. DTEH: XMUMHYECKHE PpEaKIHH, H: AT , ¢. 70-
MOJMMEepH3aIui. DTHH: TOPSHUE, | AEMOHCTPHPYEMBIE Iy 71,
MIPUCOCTUHEHUE BOIOPOAA, YUUTENEM AJIEKTPOH
peakuus H.JI[. 3enunckoro. HOE
Berzom: xummyeckas Gopmya, TIPHIIOKE
00J1aCTH IPUMEHEHHUSIL. HHE K
y4eOHHK
y3
44 | 22.02 Oxcuppl yriepoa. Oxcup yriepoaa(Il): nonydenue, | OnucpiBaTh CBOMCTBA KY C:P,b YueOHuk
TrOpeHue, B3aUMO/JICHCTBUE C BEIIECTB Ha OCHOBE H: AT ,C.72-
BOJION, BOCCTAHOBJICHHUE Kele3a HaOJIOIEHNH 32 UX TpeBpa- Iy 73;
u3 okcupa xxenesa(lll). Oxcup EHHSIMH, 3JIEKTPOH
yrepona(l'y): peakmwst ¢ JIEMOHCTPHPYEMBIMHU YUH- HOE
MarHueM, yriepooM. TeneM TIPUIIOKE
buonoruueckoe aeiicteue HHE K
OKCHIOB yTJIepo/a. YIeOHHK
y3
45 01.03 VYronbHas KHCIOTa U €€ COJU. cosmn. HectolikocTh yronsHou HccaenoBars cBoiicTBa Ky C:Pb JIO Ne26-29 YuebHux
kucioTsl. KapboHatsr: BEILLECTB B XOJ€ H: AT ,C. 74-
Pa3I0KEHUE HEPACTBOPUMBIX BBIIIOJIHEHUS I1: JIO 75,
KapOOHATOB MPU HAIPEBAHHH, 71a00pPaTOPHBIX OIBITOB INEKTPOH
B3aUMOJIEHCTBUE C PACTBOPaMH HOE




CUJIBHBIX KHCJIOT, IIPECBPAICHNE B

TIPHUIIOKE

THUIPOKapOOHATEI. HUE K
T'unpoxapOOHATHL: pa3iIokeHHe yIeOHHK
IIPU HarpeBaHHUH, B3aNMOCH- s

CTBHE C PaCTBOPAMH ILEI0YEH.

KapOoHats! B mpupoe.

[Tpumenenne kapOOHATOB.

46 | 02.03 Hucrpykrax no Th. [paktryeckoe 3ansTue Ne 4 CocraBnsiTh IaH KY ITP Ne4: | Hudposas Ortuer o
IIpakTnuyeckoe padora Ned 3KCIIEPUMEHTA. JabopaTopus 1o IIPAKTUY
«Kap06oHaThI». HccnenoBarb cBolicTBa xumMuH (6a30BbIi €CKoH

BEILECTB B XOJIE P,b YPOBEHb), KOMILIEKT pabote

MIPaKTHYECKOTO 3aHITHSI. H: AT nocyabl U

DUKCHUPOBATH PE3YJILTATHI IT: 113 000pynoBaHus IS

HaOTIOZICHUH U AeJIaTh Y4eHHYeCKHX ONBbITOB

BBIBOJIBI M3 TPOBEIEHHBIX (bu3uxa, xummus,

3KCIIEPUMEHTOB Ouosiorus), KOMIIEKT

XHMHYECKHX
PeaKTHBOB
47 09.03 KpemHuit u ero coeuHeHuUs. Kpemuuit. Amtorponust kpemHus. | OnucbiBaTh CBOWCTBa KY C:Pb JIO Ne30 YueOHuk

BzaumoneiicTBue KpeMHUs € BEIIIECTB Ha OCHOBE H: AT ,C. 76~
KHUCJIOPOJIOM U YTJIEPOIOM. HaOJII0IeHNH 3a UX TIpeBpa- IT: JIO 17;
Kap6opyna. Okcuj KpeMHUs: LECHUSIMH, 3JIEKTPOH
B3aMMOJICHCTBHE CO IIIEI0YaMH, J€MOHCTPUPYEMBIMU YUH- HOe
KapOOHATOM HATPUS U YTIIEM. TENeM. TIPUIIOKE
PaznoxeHne KpeMHHEBOH BoiaBuraTth runoress! o HHE K
kuciotsl. [IpuponHsie n CBOMCTBax BELIECTB HA y4eOHHUK
HCKYCCTBEHHBIE CHIIMKATHI. OCHOBE M3y4YCHHS MOJIeNei y

UX KPUCTAJITMYECKOTO

crpoeHns. OnuchIBaTH

¢dusnyeckne CBoOICTBa

BEIIIECTB B XOJI€

BBINTOJTHEHUS J1a00-

PaTOPHOTO OIBITA

48 15.03 IToBTOpEHUE BOMPOCOB MO TEME:! CpaBHeHHE CBOWCTB CpaBHUBATh CBOICTBa YOC3 C:P,b YuebHuk

«Hemeramibl». HemerawioB V-V U3YYEHHBIX HEMETAJIIOB H: AT , C. 58-

IPYII U UX COEVHEHUH. IV—V rpynm u ux Iy 17,
COEJIHEHUIA. JNIEKTPOH
IIpornosupoBars cBoOHcTBa HOE
HEHM3YYEHHBIX JIEMEHTOB TIPUIIOKE
IV-VII rpymm u ux HHUE K
COC/IMHEHHH. yueOHHUK
Xapakrepu3zoBathb y;

XMMHUYECKHE 3JIEMEHTBI
raBHBIX oarpymm [V-VII
TPy U UX COEAUHEHHUH.
O0600m1aTh 3HaHUA U 1eJaTh




BBIBOJIBI O 3aKOHOMEPHOCTSIX
H3MEHCHHUS CBOMCTB
HEMETAIIJIOB

49 16.03 Hucrpykrax no Th. Pemenne skciepuMeHTaNBHBIX IIpuMeHATHL NOTyYeHHBIE 3y 113 N\e5 Hudposas Ortuet no
[pakTuyeckas padora NeS 3az1a4. 3HaHMA U CYOPMHUPOBAHHBIE JabopaTopus no NIPaKTU4
«Hemeramas! 1V-V rpynn u ux YMEHHUS IS peleHust C:P,b xumuu (6a30BbIit ecKoit
COEAMHEHHSD), y4eOHBIX 3a/1a4 H: AT YPOBEHb), KOMILIEKT pabote
MIPaKTHYECKOT'O 3aHITUS IT: 113 nocyabl U
00opynoBaHus 1JIs
YYeHHYeCKHX ONBITOB
(¢pu3uka, xXumus,
0uoJIorNs), KOMILJIEKT
XMMHYECKHX
peaKTHBOB
50 22.03 KourpoabHas pa6ora Ned no IIpuMeHsTH NOTyYCHHBIC KK KP IoBTOpH
Teme: «Hemerasubl IV-V rpynm» 3HaHMA U CPOPMHUPOBAHHBIC Thb
YMEHHUS IJIs] pEIICHUS IT: KIaccud
y4eOHBIX 3a1a4 TeTpaib - HKaIHIO
9K3aMeHa XHMHUYEC
TOp KUX
JJIEMEHT
OB
51 23.03 Pewenve 3amadq mo teme: I[IpumeHsTH NONTYyYCHHBIC 3y
«Hemerammsi» 3HaHMS U CPOPMHUPOBAHHEIE
YMEHHUS JJISI PEIIeHUS
y4eOHBIX 33124
Tema 4. MHOr0o0o0pa3ue BemecTB U UX coequnenns 13 4
52 05.04 Ob6uue huznyeckre CBOUCTBA IlepBoHaYaIbHBIC JlaBaTh 1OJIHOE ONHUCAHKE KY C:P,b JIO Ne31 YueOHuK
METAaJLIOB. MIPEACTaBICHUS O Me- HaOIIOIaeMBIX (PU3NIECKUX H: AT , ¢. 80-
TAJUIMYECKOM CBSI3U H CBOMCTB METAJJIOB Ha II: JIO 81;
METaTHYEeCKOM OCHOBE pe3yJIbTaTOB INEKTPOH
KPUCTAJJINYECKON PeIIETKE. J1a00PaTOPHOTO OIIBITA. HOE
OOmue cBOWCTBA METAIIOB: Jes1aTh yMO3aKJIIOUEHHS O TIPUIIOKE
KOBKOCTb, IIJIOTHOCTb, CTPOCHHMHU METAJJIOB Ha HHE K
TBEPIOCTH, JIEKTPO- U OCHOBE M3y4YeHHUs MOJieNeit y4eOHHUK
TEIUIONPOBOIHOCTD, IIBET, KPHUCTAJUITMYECKUX PELIETOK. v;

«METAJIMYECKHI» OJIECK.

O000mAaTh NOHATHUSL
«UOHHAs KpHUCTaJLIMYeCKast
pewérkay, «MOJIEKyJsIpHas
KpUCTaJllIM4ecKass pelér-
Ka», «KMOHHAS
KpHUCTaJTHYECcKas pe-
mETKa», «MeTaJUTHIecKast
KpHUCTaJUTHIeCcKas
pelméTKay; «KOBaJIeHTHas




HEMOJIAIpHAsA CBA3bY,

«(KOBAJICHTHAA IOJIApHAA
CBA3b», «MOHHAs CBA3b),
«MECTAJNINYCCKAsA CBA3b»

53-54 | 06.04 OO1re XUMHUYECKHE CBOICTBA MeTamisl Kak BOCCTAaHOBUTEIIH: OnuceIBaTh CBONMCTBA Ky C:P,b JIO Ne32 VYyeOHNK
12.04 METaJUIOB. peaxiuu ¢ BEIIECTB HA OCHOBE H: AT , C. 82-
KHCJIOPOJIOM, PaCTBOPaAMHU HAOJTIOICHUI 3a UX MpeBpa- I1: JIO 83;
KHCJIOT, COJISIMH. UICHUSAMH, JEKTPOH
Psii akTHBHOCTH METAJLIOB. JIEMOHCTPUPYEMBIMHU YUH- HOe
TENeM. TPUIIOKE
HccaenoBarh cBoiicTBa HUE K
BEIIECTB B XOJIe yIeOHHK
BEITIOTHEHUS Y;
ma00paTOPHOTO OMBITA.
0O0001IaTH 3HAHUS O
MeTalIaX Kak
BOCCTAHOBHTEIISX.
JleaaThb BBIBOJBI O
3aKOHOMEPHOCTSIX
U3MEHEHHUs CBOMCTB
METaJUIOB B IEPHOAX U
rpynmax
55 13.04 HHcTpyKTa) MO [IpakTudeckoe 3aHsaTue IIpuMeHSITH TIOTyJYeHHbBIE 13y ITPNe6 Hudposas Otuer no
Th.IlpakTuuyeckasi padoraNe6 3HaHMA U CYOPMHUPOBAHHBIE Jabdoparopus no IIpaKTU4
«O01Me xXuMHYECKHE CBOICTBA YMEHHS IS PELICHUS C:P,b xumuu (0a30Bblit ecKoH
MeTaJLIOBY. y4eOHBIX 33124 H: AT YPOBEHb), KOMILIEKT pabote
MIPAKTHIECKOTO 3aHITUS IT: 113 MOCY/ABI U
000opyaoBaHus 1S
YYeHHYEeCKHX ONBITOB
(¢pu3uka, xumus,
Ouosorus), KOMIJIEKT
XUMHYECKHX
PEAKTHBOB
56 19.04 [[{eno4HBIE METAILITHL. [TonoxeHne B MepHOANIECKOM IIporno3upoBarh KY C:Pb Y4eOHuK
CHCTEME XUMHUYECKUX D3JIEMEHTOB | CBOMCTBA IEJIOYHBIX H: AT , C. 84-
JA.1. Menpgeneesa, cTpoeHUe METAJUIOB U NX COSANHEHUI II: JIO 85;
aTOMOB. XMMHYECKHIE CBOWCTBA! IO TTOJIOKCHUIO XUMUYECKUX JJIEKTPOH
B3aHMOJICHCTBHE C KHCIOPOAOM, JJIEMEHTOB B HOE
raJloreHaMu, CEepOoi, BOIOH, MIEPUOTUICCKON CUCTEME. TIPHIIOKE
pactBopoM cyibdata mexu(1). OnnceiBath cBOICTBA HUE K
TuapOoKCUIBI MIETOYHBIX METa- BEIIECTB HA OCHOBE YIeOHHK
JIOB: (U3NYECKUE CBOWCTBA, HaOJIOIEHUH 3a X y;

mucconuranusa. Coir mEeT0YHBIX
METAJIJIOB.

MpEBpaAIICHUAMU,
JIEMOHCTPUPYEMBIMU yUHTE-
neM; GU3nYecKre CBOMCTBA
00pa31oB NPUPOTHBIX




COEIMHEHNH MIETOYHBIX
METAJIJIOB B XO/I¢
BBINIOJIHCHUS J1a00-
PaTOPHOTO OTIBITA

57 20.04 Kanpmmii. IonoxeHne B nepuoANIECKON IIpornosupoBars CBONCTBA KY C:Pb JIO Ne34 YueOHIK
CHUCTEME XUMUYECKUX JIEMEHTOB | MeTayuioB [IA-rpynmsl u ux H: AT , C. 86-
JA.A. MenneneeBa, cTpoeHue COEAMHEHUH 1O MOJI0KEHUIO IT: JIO 87,
atoma. Dusnuueckue CBOUCTBA XUMHYECKHUX JJIEMEHTOB B DJIEKTPOH
KanbLus. XMMUYECKHE CBOMCTBA: | MEPUOIUYECKON CUCTEME. HOE
TOpEHHUe, B3aUMOJICHCTBHE C OnuceiBaTh cBOIiCTBa MPUIOXKE
Boz0#. OKCUA KalbLus: BEIIECTB HA OCHOBE HHE K
(u3nYeckue CBOWCTRA, HabroeHui 3a ux yueOHHUK
MIOJTy4eHHE, B3aNMOJICHCTBHE C TIPEBPAIICHUAMH, y;
BoJIoH. ['mapokcua KanbIms. JEMOHCTPHPYEMbIMU YUHTE-
Conu KanbIys. neM; pU3HIEeCKHe CBOHCTBA
00pa3I0B MPUPOAHBIX
COEIMHEHUH KaJIBIHS B XOJIC
BBIIIOJIHCHUA
J1a00PATOPHOTO OIBITA
58 26.04 JKecTKoCTb BOJIBL. CaolicTBa XKECTKOM BOJIBI. OnuceIBaTh CBOMCTBA KY C:Pb YueOHuK
Bpemennas (kapOoHaTHas), XKECTKOI BOABI HA OCHOBE H: AT , C. 88-
NOCTOsIHHAS (HeKapOOHaTHAs) U HaOJIIOICHUH OTIBITOB, Jie- Iy 89;
00111ast ®KECTKOCTH BOJIBI. MOHCTPUPYEMBIX YUUTEIIEM. 3JIEKTPOH
CriocoObl  ycTpaHEeHHS Pa3psiCHATH XUMUUYECKYIO HOE
XKECTKOCTH BOJBI. CYIIHOCTH CIIOCOO0B TIPUIIOKE
YCTpaHEHUsI KECTKOCTH HHE K
BOJBI. YIeOHHK
JdaBaTh Y;
apryMEHTHPOBaHHYIO  KpH-
THKY  peKJaMe  CpEeJICTB
YMATYCHUS BOJbI
59 27.04 ArOMHAHUI. [TonoxxeHne B MepHOANIECKOMN OmnwuceIBaTh CBOWCTBA KY

CHUCTECMEC XUMHWYCCKHUX DJIICMCHTOB
JLW. MenneneeBa. ®u3ndeckue u
XUMHYECKHE CBOMCTBA
ATFOMHUHUA.

BEIIECTB HA OCHOBE
HaOJIIOIEHNH 3a X TIpeBpa-
LIEHNSMH,
JEMOHCTPHPYEMBIMHU YUIH-
TEJIEM.

IIpencraBnsats
HH(POPMAIIUIO O CBOWCTBAX
M3yYacMbIX BEIIECTB B BUJIC




CXCMbI

60 03.05 CoenuHeHuUs aTIOMUHMUS. Oxcun aroMuHus: GU3HIECKHE OO0BSCHATH IPUYHHBI KY C:Pb JI O Ne35 Yuebnux
CBOHCTBa, aM(OTEPHOCTH. XMMHYECKON MHEPTHOCTU H: AT ,C.92-
I'mapokcun amoMHUHUS: QTIOMHHUS Ha OCHOBE I1: JIO 93;
¢dusnyeckne HaOJII0JICHUS OTIBITOB, JNEKTPOH
cBolicTBa, amdoTtepHocTh. Cosn JEMOHCTPHPYEMBIX HOe
ATFOMHHUSL. YUUTENEM. TIPUIIOKE

OnuceiBaTh CBOICTBA HUE K
BEIIECTB Ha OCHOBE YIeOHHK
HaOJIONEHUH 3a X Y;
MIPEBPAIICHUAMH B X0J1€

BEITIOJTHEHUS JTabopa-

TOPHOTO OITBITA

61 04.05 Kenezo.Coenunenus xeneza (1) u | TlongoxeHue B mepuogudeckon OnuckiBaTh CBOMCTBA KY C:P,b JIO Ne36 YueOHuK

(1. CHUCTEME XUMHYECKUX 3JIEMEHTOB | BELIECTB HA OCHOBE H: AT , C. 94-

JA.A. Menneneena. HaOJII0IeHNH 3a UX TpeBpa- IT: JIO 95;

Oco0eHHOCTH CTPOEHUS aTOMa LICHUSAMH, 3JEeKTPOH

xeneza. Pusnueckue u JEMOHCTPUPYEMBIMU YUH- HOe

XMMHUYECKHE CBOMCTBA JKeme3a. TEJIEM. TIPUIIOKE
HccaenoBaTh cBOMCTBA HHUE K
BEIIECTB B XOI€ y4eOHHUK
BBINTOJTHEHHA y;
71a00paTOPHOTO OMBITA

62 10.05 CIi1aBbl METAJIJIOB. Oxcup xene3a(I]): moryuenwue; HccaenoBarn CBOMCTBaA Ky C:P,b JIO Ne37,38 VYyeOHuK

(u3ndeckre CBONHCTBA; PeaKlys C | BEIIECTB B XxoJ1ie H: AT , C. 96-
pacTBOpaMu KHCJIOT. ' MIPOKCUI | BBIMOJHEHHS J1TaOOPATOPHBIX I1: JIO 97; 98-
xenesa(Il): monyuenue; pusuye- | OMBITOB 99;

CKHE CBOMCTBA; B3aUMOJACHCTBHE JJIEKTPOH
C pacTBOpaMu KHCIIOT, C HOe
kucnopoaoM. Comnu sxene3a(Il). TIPHIIOKE
Oxcup xenesa(lll): momyuyenwue; HUE K
(u3nYecKne CBOWCTBA; PEaKIuy ¢ y4eOHHUK
okcunom yriepona(Il), Y;
pacTBOpamMu Kucyot. ['mapokeun

xene3a(lll): momydenue,

¢du3nyeckne CBOMCTBA; pasio-

JKEHUE NIPU HarpeBaHHU;

B3aUMOJIEHCTBUE C KUCIOTAMH.

KauecTBeHHbIC peakiiy Ha UOH

xene3a(Il) u Ha non xeneza(1ll).

63 11.05 Hucrpykrax no Th. CrutaB. CruiaBbl xkenie3a: 4yryH 1 | OnuceiBaTh (U3MUECKHe KY 3 Ne7 HudpoBas Ortuer o
IpakTuyeckas padora Ne7 crans. CroraBel Meau: OpoH3a, CBOWCTBA CIUTaBOB Ha JabopaTopus no MPaKTH
«MeTaJuIbl M MX COCIUHEHMSD). JIATYHb, MENBXHOP. OCHOBE HENOCPEICTBEHHBIX C:Pb xumMuM (6a30BbIi €CKOH

Hropanromunuii. CIDIaBel 30J0Ta, | HAOJIFOICHUH U C H: AT YPOBeHb), KOMILIEKT pabote
cepedpa, miatunsl. O6mactu HCIONb30BaHUEM IT: JIO MOCYABI

IPUMCHCHUSA CIIJIAaBOB.

CIIPaBOYHOH JIMTEPATypHI B

000py10BaHUs LIS




XO/1€ BBIIOJHEHHUS
J1a00paTOPHOTO OTBITA

y4eHHYeCKHX ONbITOB
(pu3uka, xumus,
0uoJIorNs), KOMILJIEKT
XHMHYECKHX
PeakTHUBOB

64 | 17.05

KonTponbnast pabora Ned4 no
Teme: «MeTaJuIbl U X
COCTMHCHHS.

Pemenue skcriepuMeHTaIbHBIX 3y

3aaa4y.

IIprMeHATH [I0Ty4eHHbIE
3HaHUS U CHOPMHUPOBAHHBIC
YMEHHUS ISl PEICHUS
YyUeOHBIX 33124 H: AT
NPAKTAYECKOTO 3aHATUS II: IT

65 | 18.05

BemecTtBa. XuMnueckue peakuu.

Pemenne OKCIICPUMECHTAJIbHBIX
3aaady.

IIpuMeHATH NOIy4YCHHbIE KK
3HaHMS U CPOPMHUPOBAHHEIE
YMEHUSI JJIs] pEIICHUS
y4eOHBIX 33134

66 24.05

OCHOBBI HEOPTaHUYECKON XUMUH

Pemmenne skcriepuMeHTaTBHBIX
3a1a4.

IMpuMeHsTH NOTYyYCHHBIC
3HAHHS U CPOPMHUPOBAHHBIC
YMEHUSI JJIS] PEIICHUS
y4eOHBIX 33134

67 25.05

O0001IEHNE U CHCTEMATH3ALHS
3HaHUI1, TOJYYCHHBIX B Kypce
XAMHH 9 Ki1acca.

Pemmenne skcriepuMeHTaTBHBIX
3a1a4.

IIpuMeHATH TIOTYYCHHBIC
3HaHUS ¥ CHOPMHPOBAHHBIC
YMEHHUS ISl peLIeHUs
yueOHBIX 3a/1a4

V. MarepuajibHO- TeXHHUYECKOe ofecnedeHne 00pa30BaTeIbHOI MPOrpaMMbI

HatypanbHble 00BEKTHI.

HarypanbHble 00bEKTHI, UCTIONB3yEMble B O0yUEHUU XUMHUH, BKIIOYAIOT B ce0s KOJUJIEKIIUN MUHEPAJIOB U TOPHBIX MOPOJI, METAJIOB U CIJIABOB, MUHEPAIbHBIX
yn0OpeHuH, MmiacTMace, KayuyykoB, BOJIOKOH MU T. J. O3HaKOMJIEHHE ydaluxcsi ¢ 00pasllaMd HMCXOJHBIX BEIIECTB, MOJYMPOJAYKTOB M TOTOBBIX H3JIETHI
MO3BOJISIET TIOJYYUTh HATJSIIHOE MPEACTaBlIeHHe 00 ATHUX MaTepuanax, UX BHEIIHEM BHUJE, a TaKKe O HEKOTOPBIX (PU3UYECKHX CBOWCTBAX. 3HAUUTEIHHBIE
y4e0HO-TTO3HABATENbHBIE BO3MOKHOCTH UMEIOT KOJUIEKIIMH, W3TOTOBJIEHHBIE CaMUMU OOydaromuMucs. [IpeaMeTsl ais Takux KOJUIEKIMA COOMparoTcs BO
BpeMsl DKCKYPCHIl M JPYTrUX BHEYPOUHBIX 3aHATHI. KOJUIEKIMH HCHONB3YIOTCSA TOJIBKO IS O3HAKOMIICHHS YYaIUXCS C BHEIIHUM BHIOM U (PU3HMYCCKUMH
CBOMCTBAMH M3Y9aeMBIX BEIIECTB M MaTepHasioB. Il MpOBEICHUS XUMHUIECKHX ONBITOB KOJUICKIIUH HCIIOB30BATh HENb3s

XuMHIecKkre PEaKTUBbI U
MaTepHraJibl

OOparieHre co MHOTHMH BEIIECTBAMU TPEOYET CTPOroro COONIONCHUS NMpaBWJI TEXHUKH O€30I11aCHOCTH, OCOOCHHO NPH BBHINOJIHEHHH OIBITOB CAMHUMHU
yuamumucs. Bee HeoOXoMMbIe MepBl IPEIOCTOPOKHOCTH yKa3aHbl B COOTBETCTBYIOIINX JOKYMEHTAaX M MHCTPYKIHAX, @ TAKXKe B MOCOOMAX ISl yUUTENeH
xumud. Hanbonee gacto ucnosib3yeMble peakTHBBI M MaTepuaibl: 1) MpOCThIE BEUIECTBA - MEAb, OpOM, HATPWH, KaJbLUi, alIOMUHAN MarHuH, skenes3o; 2)
okcuapl - menu(ll), xampums, sxenesa (III), maruus; 3) KHUCIOTHI - cosisiHasA, cepHasi, a30THas; 4) OCHOBAHUS - THIPOKCHI HATPHsl, TMIPOKCH KaJbIUs,
ruapokeny 6apus, 25%-HbIil BOAHBIH pacTBOp amMMmuaka; 5) comu - xyopuasl Harpusi, meau(ll), amomunus, sxenesa(lll); Hurparsl kamus, HaTpus, cepedpa;
cymbdater Meau(ll), xenesa(Il), (1), xemesa (III), ammonust; nonua Kamws, OpOMUA HATPUs; 6) OPraHUYECKUE COCIUHCHHS - ITAHOJ, YKCYCHAasl KHCJIOTa,
METHJIOBBII OpaH)KeBbIH, peHonpTanenH, JaKMyC.

Xumuueckas
nabopaTtopHast nocyna,
amnmapartsl ¥ IpuOOpEIL.

XuMudeckasi TIocyAa TOJApa3iessieTcss Ha JB€ TPYNIBL: JUIS BBIITOJHEHUS OMBITOB YYAIIUMHUCSA W JEMOHCTPAIIMOHHBIX OMBITOB. [Ipubopsl, ammapaTel U
YCTaHOBKH, UCIOJIb3yeMbI€ Ha YPOKaxX XMMHH, TOJPA3ACSIOT Ha OCHOBE MPOTEKAIOMUX B HUX (DU3NYECKUX U XUMHUYECKUX MPOIECCOB C yUYACTHEM BEIECTB,
HaXOJSIIMXCS B pa3HBIX arperaTHhIX COCTOSHUAX: 1) mpuOOpPHI st paboTHI € Ta3aMu - MOJyYeHHe, COONpaHue, OUYUCTKA, CYITKa, MOTJIOMEHUE Ta30B; PEAKITUI
MEXIy MMOTOKaMH Ta30B; PEaKIMU MEXIy Ta3aMH B DJIEKTPUUIECKOM pa3psijie; PeakIuy MEXIy ra3aMiy MpH MOBBIIISHHOM JABICHHUM; 2) ammapaTsl U MPHOOpPHI
JUTSL OTIBITOB C JKUJKAMHU W TBEPIBIMH BEIIECTBAMHU ~ IEPEroHKa, (GUIBTPOBAHHE, KPUCTALIU3AINS; MPOBEACHHE pEaKluid MeXIy TBEpIbIM BEUIECTBOM U
JKUJKOCTBIO, KHJIKOCTBIO U KUAKOCTBIO, TBEPJIBIMH BelllecTBAaMU. BHe 9Toi Kiaccu@uKaliuyu HaxoATCs IBe TPYNIbBl y4eOHOU anmapatypsl: 1) 11 n3ydeHus




TEOPETHYECKUX BOMPOCOB XHMHHU - WITIOCTPAIMs 3aKOHA COXPAaHEHHUSI MAcChl BEINECTB, IEMOHCTPALUS 3JIEKTPOINPOBOJHOCTH PACTBOPOB, IEMOHCTpAIIHS
JBIDKCHUSI HOHOB B JJICKTPHUYECKOM IIOJIC; AJISI U3YUYEHHUsSI CKOPOCTH XHMHYECKOHW PEaKIMM M XMMHYECKOTO PaBHOBECHS; 2) ISl MILUTIOCTPAIUN XUMHIECKUX
OCHOB 3aBOJICKHX CIIOCOOOB TIOJydECHHSI HEKOTOPBIX BEIIECTB (CEpHOH KHCIOTHI, aMMHAaKa M T. 1.). BcromoratenbHY!0 poib WIPAlOT W3MEPUTEIBHBIE H
HarpeBaTeIbHbIC MPUOOPHI, Pa3INYHbIC IPUCIOCOOICHHUS IS BHITIOJIHEHHUS OTIBITOB.

MO,Z[GHI/I. O0ObekTamMu MOJCINPOBAHUSA B XUMHUHU SABJIAIOTCS aTOMBI, MOJIEKYJIbI, KPDUCTAJIBI, 3aBOJACKHUE anmaparbl, a TAaKXXE IMPOUCXOIAIINE ITIPOLECCHI. B TIpenogaBaHuA
XUMHUU HUCTOJIB3YIOTCA MOJACIU KPUCTAUIMYCCKUX PCHICTOK ajiMasa, Fpa(l)I/ITa, CCPHI, (bocq)opa, OKCHIa yrnepoua(IV), noga, Xxejaeia, MCIAU, MarHus.
HpOMLIHIJ'IEHHOCTI)}O BBIITYCKAKOTCA HaGOpLI MOJeJIe aTOMOB ISl COCTaBJICHUS IapoOCTCPIKHCBLIX MoJelei MOJICKYJI, KOTOPbIC, K COKAJICHUIO, B OCHOBHOM
HCHOJIB3YIOTCA IMPU U3YUCHUN OpFaHH‘IeCKOﬁ XHUMMHH.

VY4eOHbIe mocoous Ha | B mponecce 06y‘{eHI/IH XUMHUU UCIIOJB3YIOTCA CICAYIOUINEC Ta6HI/IHLI TMOCTOAHHOI'O SKCIIOHUPOBAHUA: «Hepnozanecxaﬂ CHUCTCMA XMMHUUYCCKHUX DJICMCHTOB IL .

e4aTHOM OCHOBE.

MemnneneeBay, «Tabnuna pacTBOPUMOCTH KHUCIOT, OCHOBAaHHHA U COJICH», «DJICKTPOXUMHYCCKHIA DSl HAMPSDKCHWH METAIUIOB» W jAp. [y opraHu3anuu
CaMOCTOSATENILHOW pabOThl 00YYArOIIUXCS HA YPOKAaX HCHOJIB3YIOT Pa3HOOOPA3HBIC NUAAKTHYCCKHE MAaTEPUAIbl: TETPAIU HAa TICYATHON OCHOBE MJIH OTHCIIBHBIC
pabouune TUCTHI ~~ UHCTPYKLUH, KAPTOUKH C 3aJaHUSMH Pa3HON CTEICHH TPYMHOCTH JUTS M3YyUCHHs] HOBOTO MaTephalia, CAaMOMPOBEPKH U KOHTPOJIS 3HAHUIMA
YYaIIUXCS.

OKpaHHO-3BYKOBBIC
cpencTBa 00y4eHHS

OKpaHHO-3BYKOBBIE TOCOOMSI JeNATCS HAa TPU OONBIIME TPYNIBI: CTaTWYHBIC, KBAa3WAWHAMUYHBIC W AWHaMHU4YHBbIC. CTaTUYHBIMH 3KPaHHO-3BYKOBBIMH
CpeAcTBaMHU OOYYEHHS SBISIOTCS AHAHIbMBL, JUANO3UTHUBEI (CAiibl), eMMHUYHBIC TpaHCHapaHThl 11 Tpado mpoekTopa. Cepuu TPaHCIAPAHTOB MO3BOJISIOT
NMHTHPOBATH JIBIJKCHHE IYTEM IOCIIEAOBATEIFHOIO HAJTOXKEHHUSA OJHOTO TPaHCIApaHTa HA ApYyroil. Takue cepuy OTHOCAT K KBa3HMIMHAMHYHBIM 3KPAHHBIM
nocobmsm. 20 JIMHAaMHYHBIMH 3KPaHHO-3BYKOBBIMH IIOCOOMSIMHM ~ SABISIFOTCS TPOM3BENEHHMSA KHHeMaTorpada: ITOKyMEHTaJIbHOTO, XPOHHKAJIHHOTO,
MYJIbTHIUIMKAHOHHOTO. K 3TOH ke Tpymme OTHOCSTCS 3KPaHHO-3BYKOBBIE CpEICTBA OOYYEHHS, IJIS HPENbSBICHUS HH(GOPMAIMHM KOTOPHIX HEOOXoamma
KOMITBIOTEpHAs TEXHHKA.

ITpn KOMIUIEKCHOM HCIIOJIB30BAHUH CPEACTB 00YyUCHHSI HEN30€KEH BOIIPOC O BOZMOXXHOCTH 3aMEHBI OZJHOTO MOCOOHS APYTHM, HAIIPHUMEp JEMOHCTP AIIHOHHOTO
win J1abopaTopHOro ombITa ero n3oOpakeHHeM Ha dkpaHe. VHdopmanus, conaepikaiasics B SKpaHHOM MOCOOHMH, TPEJICTaBIsIeT cOOOW JIMIIb OTpa)kKeHHe
peajJbHOr0 MHUpa, M MOJTOMY OHa JIOJDKHA MMETh ONOPY B YYBCTBEHHOM OIBITE OOyuaromuxcs. B mpoTHBHOM ciyyae (GOPMHUPYIOTCS HENpaBHIbHBIE U
¢dopmanbHble 3HaHUs. OcOOEHHO OnacHO (GOPMUPOBaHNE HMCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTABICHHUH, MOCKOJIBKY 9KpaHHOE IPOCTPAHCTBO U
BpEMsl 3HAUUTEIBHO OTJIMYAIOTCS OT PEasbHOTO MPOCTPAHCTBA M BPEMEHHU. DKpaHHOE II0COOMEe HE MOXKET 3aMEHUTH cO0O0M peanbHbIli 00BEKT B MPOLECCE ero
MIO3HAHUSA BBHUIY TOTO, YTO HE MOXET OBITh MCTOYHHKOM UYYBCTBEHHOI'O OIBITa O CBOWCTBAaX, CYIIECTBEHHBIX NPH HM3YYCHHH XHMHUH: IIBETE, 3allaxe,
KPHUCTAJUIMYECKOM CTPOSHHH W T. A. B TO ke BpeMs NpU HAJIMYMK Y yJaIIMXCs JOCTATOYHBIX YYBCTBEHHBIX 3HAHWH HAa HEKOTOPBIX 3Tamnax oO0ydeHUs
BOCITPOM3BEICHNE XUMHUYECKOTO OIBITa B 9KPAHHOM OCOOHMHU MOJKET OBITh OoJiee 1enecoo0pa3HbIM, YeM €ro MOBTOPHAs JIEMOHCTPALIHS.

TexXHUYECKHEe  CpPENCTBa
00yueHUs
KOMIIEKT ~ TeXHHYIECKHX

cpencTB o0ydeHnsI—

Anmaparypa il 3alliCH W BOCHPOM3BEACHHS ayauo- U BUAcOMH(OpMAanny;
— KOMIIBIOTEP;

— MYJIbTHMEIHATIPOCKTOP;

— MHTEPAKTUBHAS JIOCKA;

— Habop JATYUKOB (TEMIIEPATYPHI, TABJICHHS, SIEKTPOIIPOBOAHOCTH U T. I.);
--Jlaboparopust «Apxumen»

— BHJIeOKamepa (JOKyMeHT-Kamepa, BeO-Kkamepa);

— TPUHTED.

COI''TACOBAHO
IIporokoin 3acenanus
[IIMO yuuteneit

€CTECTEHHO- HAyYHOI'0 LIMKJIA
ot 30.08.2022 romga Nel
T.B.I'puneBa

COI''TACOBAHO
IIporokon 3acenanus
METOANYECKOTO COBETA
MBOY TCOI Ne3
ot 31.08.2022 roma Nel
3am. qupekropa mo YBP
H.1O. Cusosa
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