OB OEPASBATENLHOE YUPEXAERVE TALWHCKA
MyH M Lll M I_IA‘I-I bH O E CPE[HAA OBLEOBPA3SOBATESIbHASA LKOIA No. 3

5 I'Oﬂ)'l’(ETH O E DN: C=RU, S=Pocrosckas o6nacte, STREET="

yn.OKTABphekas,, 4.131", L=cT. TaluHckas, T=upextop,
O=MYHUUWNANLHOE BIO[PKETHOE
Oﬁgg?&géﬁ%ﬁﬁgb§§§§E§§%§§§§@§§§;§;§Wﬁnna.m>Hoe 010KeTHOE 0011e00Pa30BaTe/IbHOE YUPeKIeHHEe

0ID.1.2.643.100.4=6134007866, |NN=§13400540288,‘.’\ aII H H c Kaﬂ cp eﬂ HHH 0 6 lu eO 6 p a30 B aTeJI ]) H aﬂ m KOH a Ng3

TAUMHCKASA CPEOH A A s vyt mansios someiion:
OBLUEOBPA3OBATENHOE YUPEXAEHVE TALMHCKAS

O 5 LLI' E O B PA3 O BAT En b CPEHASA OBLEOBPA30BATE/bHASA KO .
OCHOBaHMe: 1 ABAIAHOCH ABTOPOM ITOTO AOKY!

«Y TBEpKIAIO»
HAA LUKOJTA No. 3 Beasozscaor 1eamoocosoo

Pk o Bopo sy Hupexrop MBOY TCOIL Ne3

Toq KA \ POCTA ITpukas or 01.09.2023 r Ne 180

C.A. bynapun

PABOYASA TIPOI'PAMMA
XNUMHUA

(peaansyeMasi Ha 0a3e IEHTPa 00pa30BaHUA
€CTeCTBEHHO - HAVYHOM M TeXHOJIOTHYecKoil HanpaBJjgeHHocTel «Touka pocray)

OCHOBHOE OBHIEE OBPA30OBAHHUE, 9 KJIACC

(HavanpHOE 00IIee, OCHOBHOE 0011Iee, cpeiHee obIiee 00pa3oBaHUe ¢ YKa3aHUEM KJlacca)

KomnmgecTBo yacoB B Henenmo — 24, 3a roj 68 gacos
Yunteanb: ['amanuikas E.H.

Pabouast mporpamMmma k yueOHUKY: Xumus. 9 kiacc: yueO. aia 00pa3oBaT. OpraHU3alyy ¢ PIL. Ha eKTpoH. HocuTene/A.A. XKypun, M.: [Ipocsemenne 2014.
pazpabotana Ha ocHOBe «Xumus. PabGoume mporpammbl. Ilpenmernas nuaHsS yueOHukoB «Cdepbl». 8-9 kmaccel: mocoOue st  yuuTenein
o0meobpaszoBarenbHbIX yupexaenuii / A.A. Kypun. — M.: TIpocsemenue, 2014, B coorBercTBUM ¢ ®I'OC OOO u anantuposana s nereii ¢ OB3 (311P).

Ct. TannmHckas
2023-24 yu. roa




. IInanupyemMble pe3ybTaThl OCBOEHHS 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 XUMHUYECKOH HayKH KaK 00JIacTH COBPEMEHHOTO €CTECTBO3HAHMS, XUMIUYECKHUX IIPEBPAICHUI HEOPIraHMYECKHX M OPraHMYECKUX BEIIECTB Kak
OCHOBBI MHOTHX SIBJICHHH KHBOI 1 HE)XNBOW MPHUPOABI; yIIIyOJICHNE IPEICTaBICHAN O MaTEPHAILHOM €IMHCTBE MUPA;
2) oBNazeHNEe OCHOBAMU XMMHYECKOH I'DaMOTHOCTH: CIIOCOOHOCTBIO aHAIIM3MPOBaTh M OOBEKTHBHO OLICHHWBATh >KU3HEHHBIE CHUTYallMM, CBS3aHHBIC C XMMHEH, HaBbIKAMH O€3011acCHOTO
oOpaIeHnsl ¢ BEUIeCTBAMH, HCIIOIb3YEMBIMU B IOBCEJHEBHON XHM3HM; YMEHHEM aHAJIM3MPOBAaTh M IIAHUPOBATH HKOJOTHUECKH O€30MacHOE MOBEACHUE B IEISX COXPAHEHUS 37I0POBBS H
OKpYXaIOIIEH Cpelpl;
3) dbopMupoBaHUE YMCHUI YCTaHABIMBATH CBA3M MEXKIY peaibHO HAOIIOMaCMBIMH XHMHUYCCKAMH SIBJICHHUAMHU M TPOIECCAMHM, MPOHUCXOAIIUMU B MHKPOMHPE, OOBACHITH MPHYUHBI
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 IMPOBCACHHUU HECIOKHBIX XUMHUYCCKHUX JKCIICPUMCEHTOB C
UCIIOJIb30BaHHEM JIa0OPAaTOPHOTO 000PYI0BAaHHS M IPUOOPOB;
5) dbopMupoBaHUE NMPEACTABICHUI O 3HAUCHUN XUMHUYESCKOH HAYKH B PEIICHUN COBPEMEHHBIX 9KOJOTHYECKUX MPOOJIeM, B TOM YHCIE B NP EAOTBPAICHUN TEXHOTCHHBIX U  9KOJIOTHYSCKHX
karacTpod.

1.2 MeranpeaMeTHble pe3yJibTaThbl

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

1.2.1. PerynsatuBHble YY/I:

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

BriBurate Bepcun penieHus mpooiaeMsl, 0CO3HaBaTh KOHEUHBIN pe3yibTaT, BHIOMPATh U3 MPEJIOKEHHBIX M HCKaTh CAMOCTOSITENBHO CPENCTBA JOCTH)KEHHS IIEIH.

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 MOJ00paHHbIe CpeACTBa (B TOM YHCIE U
WnTtepuer).

CB0OOIHO MOJTE30BATHCS BRIPAOOTaHHBIMHU KPUTEPUSMH OIICHKH M CAMOOIICHKH, MICXOIS M3 LIENN ¥ NMEIOIINXCS KPUTEPHUEB, Pa3iinyasi pe3yJibTaT | 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 — OCYIIECTBIIATH JIOTHIECKYIO OMEPAIHIO IIePEX0a OT MOHATHS ¢ MEHBITUM 00hEMOM K MOHITHIO C OOJBITHM 00BEMOM.

CTpOHTh JIOTNYECKOE pacCy’KACHHUE, BKIIOYAIOIIEE yCTAHOBICHNE IPUINHHO-CICICTBEHHBIX CBS3EH.



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.

[IpeobOpa3oBeIBaTh HHGOPMAIMIO W3 OJHOTO BHAA B IPYTrOi M BEIOMpATh YAOOHYIO Wi ceds GpopMy puKcanuy u npencTaBieHns nHpopmanuu. [IpencTaBnaTs HHGOPMAINIO B ONITHMATEHON
(opmMe B 3aBUCHMOCTH OT ajJpecara.

[TonnMas TO3UNHMIO APYTOro, Pa3IndaTh B €0 PEUN: MHEHHE (TOUKY 3pEHHMs), J0Ka3aTeIbCTBO (apryMeHThI), (PakThl; THIOTE3bl, aKCHOMBI, TEOpUH. [IJIsl 3TOr0 CaMOCTOSTEIBHO HCII0JIB30BATh
pas3yMuHbIe BU/BI YTEHHS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMUTEIILHOE, IIOMCKOBOE), IPUEMBI CITYILIaHUSI.

CamoMy co3/1aBaTh UICTOYHUKH MH(GOPMAIMY Pa3HOTO THIA U JJIsl pa3HbIX ayTUTOPHi, co0I0aaTh MHPOPMAIIMOHHYIO TUTHEHY U TIpaBHiIa HHYOPMALMOHHOW 0€301acHOCTH.

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

CpenctBoM (OpMHUPOBAHMUS MTO3HABATENBHBIX Y Y [] ciyxat yueOHBIN MaTepHai v IpOIyKTHBHBIC 3aaHns ydeOHUKa, HAIleTICHHbIC Ha 1—4-if THHAN pa3BUTHS:

- OCO3HAHHE POJIH BEIECTB

- PaCCMOTPEHHE XUMHUYECKHX MIPOLECCOB

- UCTIONIb30BAaHNE XUMHIECKUX 3HAHUI 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 ymeTh BBIIBUHYTH KOHTPApryMEHTBI, Iiepe(pa3upoBaTh CBOIO MBICIb (BlIaleHHE MEXaHM3MOM YKBHBAJICHTHBIX 3aMEH).

Y4YUTHCSI KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM IPHU3HABATh OMIHOOYHOCTh CBOEIO MHEHUSI (€CIIH OHO TAKOBO) U KOPPEKTHUPOBATH €T0.

[ToHnMas MO3ULUIO JPYTOTo, pa3uyaTh B €ro pedr: MHEHHUE (TOUKY 3peHHsI), JOKA3aTeIbCTBO (apIYMEHTHI), (AKThI; THIIOTE3bl, AKCUOMBI, 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, OTpaXKaroMIUX JUYHOCTHBIC U I'PAXIAaHCKUEC MO3UIIUU B ACATCIIbBHOCTU, COIIUAJIBHBIC KOMIICTCHIIUY, ITIPABOCO3HAHUE, CIIOCOOHOCTh CTABUTH eI U CTPOUTH KU3HCHHBIC
IIJIAHBI.

OCHOBHBIE JINYHOCTHBIE PE3YNIbTaThl 00yUeHUs] XUMUU:

1) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH O0YYArOLIMXCS K CAMOPa3BUTHIO H caM000pa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYCHHUIO U
MO3HAHMIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHUIO JAJIbHEWIIeH HHIMBUAYaJIbHOM TPAeKTOPUH 00pa3oBaHus Ha 0a3e OPUEHTHPOBKU B MUpe podeccuii 1 mpodecCHOHaNbHBIX MPEIIIOUTeHUH,
¢ 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) dopMupoBaHue ETOCTHOTO MUPOBO33PEHNUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOLIIECTBEHHOM NMPAKTUKH, YYUTBIBAIOIIETO COIAIbHOE, KYJIBTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT000pa3ye COBPEMEHHOTO MUPA;

3) dopMupoBaHre KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLICHWHM M COTPYAHHWYECTBE CO CBEPCTHHKAMH, JETBMH CTapIIero M MIIAJLIEr0 BO3PacTa, B3POCIBIMH B IIpolecce
00pazoBaTenbHOM, 0OIIECTBEHHO TT0JIE3HOH, y4eOHO-HCCIIeI0BATENbCKOM, TBOPYECKON M APYTHX BUIOB JEATEILHOCTH;

4) hopMHpOBaHHE LICHHOCTH 3/I0POBOTO M 0€30MacHOro 00pa3a XKH3HH; YCBOSHHE TIPABHUJI HHAUBH/YaIbHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBE/ICHHS B YPE3BbIYAWHBIX CUTYAIHSX,
YTPOXKAIOIIUX XKHU3HU U 310POBbBIO JIIOACH;

5) ¢opmMupoBaHHE OCHOB KOJIOTHYECKOH KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOIMYECKOI'O MBILIUICHHUS, PAa3BUTHE OIbITA SKOJOTHYECKH OPHUEHTHPOBAHHOM
pebIeKCUBHO-OIIEHOYHON U TIPAKTHYECKON JESITeNTLHOCTH B KU3HEHHBIX CHTYAIHSX.

1. Conep:xxanue y4ye0HOTO MmpeaMera.
Tema 1. CTpoeHue BemecTBa
Xumuueckas cBs3b. OOpa3oBaHKe MOJICKYN BOJOPOJA, a30Ta. KoBaneHTHas CBsA3b. DIICKTPOHHBIC U Tpaduueckue GopMyibl. Y TOUHCHHE MOHITHS «BAJICHTHOCTEY». BaJleHTHBIC 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. MakCUManbHasi 1 MAHUMaJbHas CTENCHN OKucieHusA. OnpeneneHne CTEIeHN OKHUCIEHHS MO 3JIEKTPOHHOH (opMmyre BemecTBa. ONpenesieHne CTETIEHN OKHCICHHS 10
MOJIEKYJISIpHOH (popMysie OMHAPHOTO COETNHEHHS.

BaneHTHOCTB, 3apsii HOHA U CTETIEHb OKUCIICHUS.

Kpucrammsl. TUIIBI KPEUCTAJUTMYECKUX PEUIETOK: aTOMHAs!, HOHHAs, MOJICKYJISIpHAs. 3aBUCUMOCTh (DU3MUECKUX CBOWCTB BEIIECTB OT THIA KPUCTAJUINIECKON PEIIETKH.

Jemoncrpanuun

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

JlabopartopHsie onbITel CocTaBleHHE MOJIENIEH MOJIEKYJI.

Onwncanne GpU3NIECKIX CBOMCTB BEIIECTB C Pa3HBIM THIIOM KPUCTATUIMYECKOH PEMIETKH.

Tema 2. MHOroo0pa3me XUMHYECKUX PeaKIUi

OxucneHne, BOCCTAHOBJIEHHE, OKICIHUTEINb, BOCCTAHOBUTEND C TOUYKU 3PEHHS N3MEHEHNS CTETIeHEH OKMCIIEeHNS aTOMOB. OKHCINTETbHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

MonsipHas koHIeHTpanus. CKOPOCTb XUMUYECKOM peaKIUU. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW peakuH OT YCIOBUH €€ MPOBEACHUS: HarpEBaHKE, YBEIIMUEHUE KOHIIEHTPAUN UCXOIHBIX
BEIIECTB (Il TOMOTCHHBIX PEAKIM) WIIN TIOBEPXHOCTH CONPHKOCHOBEHNUS (IJIs TETEPOTCHHBIX PEaKIMi), HCIOIb30BaHNE KaTalu3aTopa.

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

OJEeKTPONPOBOJHOCTh PACTBOPOB. DIEKTPOIUTHl U HEAJIEKTPONIUTHL. DIEKTpoIUTHYEcKas aucconnanus. CuiabHbele U cllaOble DIEKTPONUTHL. YPABHEHUS 3JIEKTPOIUTHIECKON JUCCOLHAIUH.
Peaxuyuu nonHoro ooMena. MoJjieKy isipHble 1 HOHHBIE YPAaBHEHUSI XUMUUECKHX PEAKIIHH.

XUMUYecKHe CBOWCTBA KUCJIOT U OCHOBAHUH C TOYKHU 3PEHHs TEOPHHU DIEKTPOIUTHYECKOH nucconuanuu. OmnpeneneHue KUCIOT U Liesloyel Kak 3yeKTpoiuToB. OOIue cBOCTBa KHUCIOT.
OO0uiue cBoiicTBa OcHOBaHMH. B3anMmozeiicTBrue pacTBOPOB coJiel ¢ pacTBOpaMH KUCJIOT U 1ienodeid. BzanmopaeiicTBue pacTBOpOB cojiell IpyT C APYTrOM.

HepBOHaqaanoe MPEACTABJICHNUC O KAUCCTBCHHBIX PCAKIUAX HA KATUOHBI U aHUOHBI.

OcHoBaHUs KinacCHU(UKAIMU XUMHYECKHX peaknuil. XUMHYECKHEe peaklUu COEAMHEHUS, Ppa3JIOKeHUs, 3aMelleHHs, OOMEHa, 3K30TepMHUYECKHE, IHIOTCPMHUUYECKHE, OKUCIHMTEIHHO-
BOCCTaHOBHTEIbHBIC, KATAJIMTHIECKUE, OOpaTUMbIE U HEOOpaTUMBIC.

Tema 3. Muoroo0pasue Bemects. Hemerasuibl M MX coeJuHeHUSs

INonoxxeHne HEMETAJUIOB B NMEPHOAMYECKON cHUcTeMe XUMHYecKux uteMeHToB [I.M. MenpeneeBa. DIeKTPOHHOE CTPOCHHE aTOMOB HeMeTamsoB. IIpocThle BemiecTBa - HEMETaUTbl Kak
OKHCIIUTEIN U BOCCTAHOBHUTENHU. Pacmmpenue npecTaBiIeHni 00 auIoTpOITMK Ha MpUMEpax MPOCTHIX BellecTB Gpocdopa u cephl.

[Moso)xeHHe TanoreHoB B MEPUOANYECKON cucTeMe XuMuueckux anementoB .M. MeHneneeBa, cTpoeHre aTOMOB M MoJjieKyll. B3anmopeiictBue xiopa ¢ BogopoaoM, hochopom, HaTpuem,
XKeJe30M, Mezpio, MeTaHoM. [lomydeHue Xjopa 3JeKTPOIU30M PacTBOPA XJIOPWAA HATPHUA; B3aMMOJEHCTBHEM KPHUCTAUTMYECKOro IEepMaHraHaTa Kalusi ¢ KOHIIEHTPUPOBAHHBIM PAacTBOPOM
COJISIHOM KUCJIOTBL.

XnopoBoaopos. PacTBopeHne XJIOpOBOIOpOAa B BOJE, OKHCICHHE XJIOPOBOJIOpoaa B mpucyTcTBuH xnopuma 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
(cuHTe3) U B TaGOPaTOPHH U3 KPUCTAIUTHYECKOTO XJIIOPU/IA HATPUSA U KOHIICHTPHPOBAHHOM CEPHOM KHUCIOTHI.

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

[Nono>xeHne KHUCIOpPOJa M cepbl B MEPHOANYECKON CHUCTeMe XMMHUeckux siemeHtoB J|.J1. MeHzaeneeBa, cTpoeHHE MX aTOMOB. AJUIOTpPONHs KHCIOponaa U cepbl. CpaBHEHHNE XUMHYECKUX
CBOHCTB KMCJIOPO/Ia M CEPHI Ha MIPUMepax B3aMMOJIEHCTBHS C BOJIOPOIOM, AJIFOMHHHEM, Xkelle3oM. BoccTaHoBuTeIbHBIE CBOMcTBaA cephl. [lomyueHue cepbl.

CepoBoznopos. BoccraHoBUTENBEHBIE U OKHCIINTEIBHBIE CBOHCTBA cepoBozopona. CepoBogopoaHas kucinoTa. Cymsduiasl B npupose. bruonornueckoe neiicteue cepoBonopoaa. KauecrseHHas
peakus Ha cyiabduaHoil. [TomydyeHne cepoBoOpoia B MPOMBIIIIIEHHOCTH M B JIAOOPaTOPHH.

Oxcup cepsl (V). Ionyuenne oxcuma cepsl (1V) u3 cepsl, cepoBogOpoOa, MPHUPOIHBIX CYIb(uaoB. OKHCINTENFHO-BOCCTAHOBUTEIBHBIE CBONHCTBa okcuaa cepsl (1V): B3anmmoneiicTBue ¢
kuciopoaom, okcugom yriepoaa (I1). BsaumopeiictBue okcuma cepsl (1V) ¢ Bomoit, pactsopamu 1enoueit. Cynshursl u ruapocyinbhutel. Oxena cepsl (V1): B3auMoneiicTBHE ¢ BOIOM.
OKwuCIUTENBHBIE CBONCTBA: peaknust ¢ hochopom, nogom kasms. [Tomyuerne okcuma cepsl (V).

du3nyecKre CBONCTBA CepHOIT KUCIOTHI. PacTBopeHme cepHOil KUCIOTH B Bojie. CBOMCTBA CEPHOM KUCIOTHI Kak 3eKTponnTa. OcoOeHHOCTH CBOWCTB KOHIIGHTPHPOBAHHOMN CEpHON KHCIOTHI.
Cynsdatsl U tuapocyabpatel. KadecTBeHHAs peakius Ha cynbdaT-uoH. [lepBas mOMOMIb MPU 0XKOrax CEPHON KUCIOTOW. Cxema MoTydeH s CePHOUN KUCIOTHI B IPOMBIIIUICHHOCTH.
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). AmutoTponus ¢ocdopa: KpacHbI U 6ebiii pocdop. CpaBHEHHE XUMUYECKONW aKTHBHOCTH aJITIOTPOITHBIX Moaudukanwii pochopa. OKuCIUTENEHBIE
cBoiicTBa ocdopa (peaknus ¢ KaJreM), BOCCTAaHOBHUTEIIFHBIE CBOUCTBA (hocdopa (peakiuu ¢ KUCIopoaoM u xiaopom). Iloxydenue azota u docdopa.

AMMHaK: CTpOSHHE MOJIEKYJbI, (pu3ndeckrue cBoiictBa. PacTBopeHne amMuaka B Boje. JlOHOpPHO-aKIENTOPHBIA MeXaHU3M 00pa30BaHMs KOBAJCHTHOM CBS3M B MOHE aMMOHUs. AMMHayHas
BoJla. XMMHUYECKHE CBOICTBA aMMHaKa: B3aMMOJICHCTBUE C KHCIOTaMH, TOpeHHe, KaTanuTrieckoe okucinenne. Conu amMmonusi. KauecTBeHHas peakiysi Ha HOH aMMOHUSI.

Oxcup asora (1). BoccraHoBuTENBHBIE CBOMCTBA (peakuusi ¢ pacTBOPOM IepMaHraHaTa KaJlusl B KUCIIOW Cpefie); BOCCTAHOBUTEIbHBIE CBOWCTBA (peakiuu ¢ BOJOPOAOM, yriiéM). Okcnp a3ota
(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. OKCH/IBI a30Ta KaK OJ{HAa U3 MPUYMH BOZHUKHOBEHUS KMCIIOTHBIX JOXKICH.

AzotHast kucioTa. Ou3znueckre cBOWCTBAa a30THOM KUCIOTHI. Oco0ble XUMUYECKUE CBOMCTBA a30THOW KUCIOTHI — B3auMopeicTBue ¢ MeTaiiamu. CpaBHEHUE peakLuii JKene3a ¢ pacTBOpaMu
CEepHOM M a30THOM KHUCIOT. B3aumonelicTBue Menu C KOHLUEHTPUPOBAHHOM a30THOM KHMCIOTOM M C pacTBOPOM a30THOM KuciaoTel. Hutpatel. PasznoskeHue HUTpATOB Ipu HarpeBaHUHU.
[IpumeHeHne a30THON KUCIOTHI U HUTPATOB.

Baxneiimme coenuuerns ¢ochopa. Oxcun dochopa(V): momydenue, B3aumozencTsue ¢ Bomoi. OprodocdopHas KuCIoTa: (UINIECKHE CBOMCTBA, IMICCOIMAINS, CBOWCTBA pacTBOpa
(dochopHOIT KUCITOTHI Kak dneKkTponnuta. Tpu psina gocdatos. [Ipumenenne comneit pocdopHO KUCITOTH. IBTPODHUKAIISI BOTOEMOB.

VYrnepon. IIpocTeie BelecTBa HEMOJICKYIIIPHOTO CTPOSHHS, 00pa30BaHHBIE YTIEPOAOM: alnMa3 U TpaduT, UX CTPOCHHE U (PU3NIECKUE CBOWCTBA. AncopOrms. XUMHUECKHEe CBOMCTBA POCTHIX
BEIECTB, 00pPa30BaHHBIX YIJIEPOIOM: TOPEHHUE, B3aUMOJCHCTBIE C MEeTaJUIaMH (KaJIbIIHEM U AIIOMUHHEM), BOZOMH, okcunoM xeiesa (111).

Bonopoassie coequnenust yriaepoga. MeraH: (u3uueckre CBOMCTBa, TOpEHHE, MUPOJIHM3. DTEH: MOJMMepHu3alus. JTHH: TOpeHUe, NpUcOoequHeHre Bojopona, peakius H.Jl. 3emuHckoro.
benzon: xummyeckas popmysia, 06JacTH NPUMEHEHUSI.

Oxcup yrnepoxa(ll): momyuenue, roperue, B3auMOJAEHCTBHE C BOMAOI, BoccTaHOBiIeHHe kene3a u3 okcuaa sxenesa(lll). Oxcun yrinepona(lV): peakmus ¢ MaraueMm, yriepoioM, TBEPIBIM
THIPOKCHIOM Hatpusi. bruosnornueckoe neiicTBIE OKCHIIOB yriiepoja.

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

Kpemunii. Amnotponus kpemHus. BzaumoneiictBie kpeMHHUS ¢ KHCIOponoM U yrieponoM. KapOopyHna. OKcua KpeMHHS: B3aHMMOJICHCTBHE CO IIENOYaMH, KapOOHATOM HATPHS M YIIEM.
Paznoxxenne kpeMHHEBOI knuciotsl. [Ipuponnsie cunkatel. Ctekio, dpapdop, pasHe, KepaMuka, IEMEHT KaK HCKYyCCTBEHHBIE CHITUKATHI.

CpaBHeHue cBoiicTB HeMeTayutoB V-V rpymmn n ux coenHeHnH.

Tema 4. MHoroo0pasue BewecTs. MeTanibl M UX COeIMHEHHUS

[lepBoHauanbHBIE TPENCTABICHHS O METAJUIMYECKON CBS3M M METALIMYECKOM KpucTammmdeckoil pemérke. OOmpe cBOicTBa METalJIOB: KOBKOCTb, IIOTHOCTb, TBEPIOCTH, 3JIEKTPO- U
TEIJIONPOBOHOCTS, IIBET, «METAJUTMUECKUN» OeCK.

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

Illenounsie metamibl. [lonoxxeHue B mepuoguyeckoi cucteme xumuyeckux snemeHtoB JI.M. MenpaeneeBa, crpoeHre aTroMoB. XMMHYECKHE CBOMCTBA: B3aMMOJIEUCTBHE C KHUCIOPOIOM,
raJIoTeHaMu, cepoii, BoaoH, pacTBopoM cyibdata Meau(ll). Tuapokcuap! meaoyHbIX METAJUIOB (U3NUECKUe CBOMCTBA, Auccoruanus. Coiu meI0YHbIX METaLIOB.

Kanpnuit. [TonokeHne B mepHOANYIECKON cucTeMe XUMUUeckux anemMenToB /I.M1. Menneneesa, crpoenue atoma. dusndeckne CBONCTBA Kajdblysa. XUMHUYECKHE CBOMCTBA KalbLUs: TOPEHHE,
B3auMoIeiicTBHE ¢ BOmOi. OKCHI Kajblus: (U3NUECKUE CBONCTBA, MOJTyUeHHE, B3aUMOIeHCTBHE ¢ BOAOM. ['apokcu kanbiius. Cou Kaibius.

Kéctrocts Bombl. CoctaB npupoaHbIX Boj. CBOHCTBA jkECTKOM Bobl. BpemenHas (kapOoHaTHast), MocTosHHAs (HeKapOoHaTHas ) M o0mas skécTkocTh Bozbl. Crloco0b! yCTpaHEeHHs KECTKOCTH
BOJIBI.

Amomunuil. [lonoxeHne B NepUOAMYECKON cucteMe xumuueckux snemeHToB .M. MenneneeBa. dusnueckue CBOMCTBA allOMUHUS. B3ammolelcTBUE aqlOMUHUSL C KUCIOPOAOM, BOJIOH,
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 jxene3a. Dusmyeckue CBOWCTBA xkele3a. Peakiuu kenesa ¢
KHCJIOPOZIOM, XJIOPOM, CEPO, pacCTBOPaMH KUCJIOT-HE OKUCIIUTENEH, COJIEH.

Coeannenns xenesa (I1). Oxcun xenesa(ll): monydenne; pusndeckue cBOMCTBA; peakius ¢ pacTBopaMu kuciot. ['unpokcun xkene3a(ll): momyuenue; puznueckrne CBONCTBA; B3aMMOJICHCTBHE
¢ pacTBOpamu KHcIoT, ¢ kuciopoaom. Comn xene3a(ll): momydenne; BOCCTAHOBUTEIbHBIE CBOMCTBA.

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

KauectBennsle peakiyun Ha noH xene3a(ll) (c kpacHo# kpoBsiHOI coinbio) 1 Ha noH skene3a(lll) (c xéntol KPOBSIHON COJIBIO M POJTAHUA-HOHOM).

Crunassl. CriiaBel Jkesesa: yyryH u ctanb. CrutaBel Mequ: OpoH3a, J1aTyHb, Meabxuop. Jropamomunnii. CriiaBbl 30510Ta, cepedpa, miatiuHbl. O0JacTH NPUMEHEHNUS CILIABOB.



Jetu ¢ OB3: B mixone st gereit ¢ 3[1P nmpu n3ydeHnn yaeOHOTO Kypca XUMHHU CTaBATCS Te e YIeOHO-BOCIIUTATENIbHBIE IeH U 3ajJadd. [Iporpamma paccunMTaHa Ha Y4Yaluxcs,
MMEIOIINX CMEUIAHHOE CTIEeUN(UIECKOEe PACCTPOWCTBO ICUXHYECKOTO IICHXOJIOTHYECKOTO PAa3BUTHA 33JEPXKKY MCHUXHYECKOTO PA3BUTHSA M OOYJAIONIMXCS B CIECHHAIBHBIX KOPPEKIIMOHHBIX
KJIaccax BHUJIa, TOSTOMY IIPH €€ COCTABIICHUN YUUTHIBAINCH CIICAYIOIINE IICHXUICCKIE OCOOCHHOCTH JeTell HeyCTONYNBOE BHIMAaHUE, MaJIbIii 00BEM MaMSTH, HETOYHOCTD W 3aTPYIHEHUS TPH
BOCIIPOU3BEICHUN MaTepraia, He COPMUPOBAHHOCTH MBICITUTEIIBHBIX ONEPALUi aHAIN3a, CHHTE3a, CPABHEHHsI, 0000IICH S, HETPYObIC HAPYIIICHHS PCUH.

Iporecc 00y4eHUsT TaKUX MIKOJIBHUKOB UMEET KOPPEKIIMOHHO PAa3BUBAIONIUI XapaKTep, YTO BHIPAXKACTCS B MCIIOJIH30BAHUU 3aJlaHU, HANIPABICHHBIX HA KOPPEKIMIO UMCIOIIUXCS Y
YYAIIUXCs HETOCTATKOB U OMUPACTCS HA CYOBCKTUBHBIN OMBIT YYAIIMXCSl, CBSA3b U3y4aeMOI0 MaTepHaia ¢ pealbHOMN KU3HBIO.

IIpu pabote Haa coAepKaHUEM MPOTPAMMBI YYUTHIBAIUCH TPYAHOCTH, UCIBIThIBacMble NeThbMu ¢ 3[IP mpu M3yd4eHWH XUMHU: BBIJCICHO NOMOJHUTEIBHOC BpPeMs IS M3YYCHUS
HanOoJice BaXXHBIX BOMPOCOB, 3aIJIAHUPOBAHBI YPOKH-YIPAKHCHHS, YPOKH 00OOINCHUS M KOPPEKIUHU 3HAHWHA. M3 MpaKTHKyMa HCKIIOYCHBI HanOoJee TPYAOSMKHE IS YYalIuXcs paOoThI,
TpeOYIONIUE MOBBIIICHHOTO BHUMAHUS U OPTaHU30BaHHOCTH. HEKOTOphIe BOMPOCH JJaHbI B 03HAKOMUTEIHHOM Iu1aHe. OpraHu4ecKre COCIUHCHHS. YPaBHEHHS XUMUYCCKUX PEAKIIHHA.

B cBsi3M ¢ 0COOCHHOCTSAMU MOBENEHUS U NEATSIFHOCTH ATHX yUaIIHXCs (PaCTOPMOKEHHOCTh, HEOPTAHW30BAaHHOCTH) HEOOXOANM CTPOXKAWIIHI KOHTPONIb 32 COOIIOICHIEM
MIPaBUJI TEXHUKH 0€301IaCHOCTH TP NPOBEICHIH JabOpaTOPHBIX U MpaKTHIEeCKUX paboT. HekoTopble m3MEHEHHsI, KOTOPBIE BHECEHBI B IIPOTpaMMy 00I1e00pa30BaTeIbHOMN MIKOJIBI: BBIIEICHO
JIOTIONTHUTEIBHOE BpeMs I M3y9YCeHHsI HauOoJiee BaXKHBIX BOIPOCOB, IOBTOPEHHS NMPONHICHHOTO MaTepraia, OTpabOTKH HaBBHIKOB HAIMMCAHUS XUMHUYECKUX (OPMYI M ypaBHEHUH; HEKOTOPHIC
TEMBI JaHBI B O3HAaKOMHTEIHHOM IDIaHE: OTACIBHBIC TEMBI, TaOOpaTOPHBIC W MPaKTHYECKUE PabOTHI YIPOMICHH JHOO0 BOOOIIE MCKIFOYEHBI M3 M3y4deHHs. [lepBOHAdaIbHBIC XUMHUYECKHE
MOHATHUS TIPEICTABIIET OCOOYI0 3HAYMMOCTB, TaK KaK 3aKJaJblBaeTCs (yHAaMEHT NaHHOW y4eOHOM MUCHHIUIMHBI, YCBAMBAIOTCI XMMHUYECKHE 3HAKH, COCTaBICHHE (POPMYIN BEIIECTB,
XAMHWYECKHUE YPaBHEHUS, TUIIBI XUMIUUECKUX PEeaKInil, CTPOCHUE BEIECTBA.

[Tpu npoBeaeHMY 1a0OPATOPHBIX M MPAKTUYECKUX PA0OT KaXKIbIil ATAll BBIMIOJHACTCS BMECTE C YUUTEIEM M MOJ €ro pyKoBoacTBOM. O0s3aTelIbHO MPOBOANTCS MHCTPYKTax 1o Th,
COOTBETCTBYIOIIUEC JaHHOMY BUOY pa6OTI>I, JacTC MpaBUJIbHAaA 3allMCh (I)OpMyJ'IbI 1 YKa3bIBACTCA LEJIb IIPOBEACHUA pa60T1)1.

IIposicHenust

[To nnany 3a rox - 68 yacos

ITo ¢paxry- 65 vacos.

[pa3nauansre 1 kanukysapHeie nau: 09.05.2024

1. Kpurtepuu onieHuBaHus Ha YPOKAX XUMHH
OunennBaHue yCTHOTO OTBETa
NuanBuayaabHbIii KOHTPOJIb PE3yIbTaTOB MOYKET MPOBOJUTHCS Ha YPOKe Kak B (hopMe KpaTKOro ompoca ¢ Mecta (ppoHTaIbHas KOHTPOIUPYIOMIas Oecena), Tak U B BHIIE 00CTOSITEILHOM
NPOBEPKH 3HAHWUH M yMeHMil y JOCKM. DTOT BUJA ompoca (MHIWBUIYyalbHBIA) MOXKHO MPOBOJIWTH HA JTamax akTyalu3alldd 3HAHWH, M3YyYeHHs HOBOTO MarTepHuala, 3aKpelUIeHHs H
COBEPIIICHCTBOBAHMSI 3HAHWN W MPOBEPKH YCBOCHHS HOBOTO MaTepuaia. Bompochl yduuTesst Iisi KPaTKOTO ONpOCa MOJDKHBI OBITh JIAKOHHYHBI, CPOPMYIHUPOBAHBI B TOHSITHBIX YUCHHKY
TepMUHAX U TpeOOBaTh KPATKOTO OTBeTa. J[J1s1 93KOHOMUU BPEMEHH MOXKHO HCIIOJIb30BaTh KAPTOUKU C BOMPOCAMH, HA KOTOPHIE YICHUKH TOTOBATCS OTBETHTD Y JIOCKH.
Bo Bpemst oTBera ywamierocs Ajsl JOCTHXKEHHUS YCTOWYMBOTO BHHUMAHUS Kjacca IMOJIE3HO MPEAYyCMOTPETh MOCIEAYyIollee 3a OTBETOM PEIEH3UPOBAHHE CO CTOPOHBI JPYTUX Yy4alIuXcs,
UCTIPABJICHUE OMYIICHHBIX OMIHOOK, JOMOJHEHUE.
IIpu mpoBeaeHUU OMPOCa IOMYCKACTCS 3a/aBaTh y4alleMyCsl HABOIAIINE BOMPOCH I TOTO, YTOOBI MOMOYb €My CHOPMYJIHPOBATH CBOM MBICIH. MOTYT OBITh U IOTOJHUTEIBHBIC BOPOCHI,
€CIM OHM HEOOXOIWUMBI ISl TPEACTOSIIET0 HM3YYCHHS HOBOIO Marepuana. Bo BpeMs YCTHOTO OTBETa YYaIIerocs YYHTENb HMEET BO3MOXKHOCTH 3aJaTh JIOTOJHHTEIBHBIA BOIPOC
JIMarHOCTUYECKOI'0 XapaKTepa, KOTOPBIM MOMOKET BBISIBUTH COCTOSIHUE 3HAHUI U YMEHHUI OTBEYAIOIIETO.
[IpoBeneHue yCTHOTO MHAWBUAYAIEHOTO KOHTPOJISI TPEOYET OT YUHUTENS COOPaHHOCTH U BHUMAaHUS, TaK KaK HEOOX0UMO 3a 5-10 MUHYT BBIIBUTH 3HAHUS YJIANIUXCS B KJIACCE.
VYuurens 00513aH MPOKOMMEHTHPOBATh OTBET YUCHUKA, YKa3aB Ha OIMHOKH U OTMETUB yJa49HbIC CTOPOHEI. JIF0OOH OTBET JOJKEH OBITh 3aMEYCH YUUTEIIEM H OOBEKTHBHO UM OLICHCH.
Heo0s13aTenbHO CTaBUTh OTMETKY 32 KaXKIBIH HEMOJIHBIN OTBEeT. ECiIM yYeHHK HEOTHOKPATHO JTOTIONHSUIT OTBETHI APYTHX OJHOKIACCHUKOB, TO MOJKHO MTOCTABUTH €My OOIIYIO OTMETKY 3a
YPOK.
OTrMmerka «5»:
- JlaH MOJIHBINA U MIPaBUIILHBIN OTBET HA OCHOBAHUH U3YyUYE€HHBIX TEOPHA,
- MaTrepual U3JI0KEeH B ONPEICTICHHOHN JIOTHYECKOH MOCIIeIOBATELHOCTH, JINTEPATYPHBIM SI3BIKOM,
- OTBET CAMOCTOSTEIIbHBIN
- BO3MOYKHA OJfHA HECYIIECTBEHHAs OITNOKA.
OTrmerka «4»:
- JIaH MOJIHBIN U MPaBUWIbHBIA OTBET HA OCHOBAaHUH U3YUYEHHBIX TEOPUH,
- MaTrepuaj U3JI0XKEH B ONPEeIeJICHHOMN MOCIe1I0BaTeIbHOCTH,



- OTBET CaMOCTOSTENbHBII
- JOMyIIEHHI 2-3 HeCYIIeCTBEHHBIE OINOKH, UCTIPaBICHHBIE 10 TPEOOBAHUIO YIHUTEINS, WIIN 1aH HEMIOJIHBII 1 HEUETKUH OTBET.
OrMmerka «3»:
- JIaH TIOJTHBIH OTBET, HO IPU 3TOM JOMYIICHA CYIIICCTBCHHAS OIINOKA MIIH OTBET HEMOJHBIHA, TIOCTPOCH HECBSI3HO.
OtMmerka «2»:
- OTBET OOHAPYKMBACT HEMIOHMMAHUEC OCHOBHOTO COZICPIKaHUsI YUeOHOTO MaTepuaia,
- IOMYIICHBI CYIIECTBCHHBIC ONIMOKH, KOTOPBIC YUALHICSA HE MOXKET UCIPABUTH MPH HABOISAIIUX BOMPOCAX YUHUTEIIS.

OtMmerka «1»:
- OTCYTCTBHUE OTBETA.
®@DpoHTaJbHAA KOHTPOJHMpYOmAas ecefa 0OOBYHO JOCTaTOYHO KpaTKOBpeMeHHa. BOmpockl, kKak W BO BCAKOW Npyroil Oeceme, TpeOYIOT KPaTKOTO OTBETA, ITOSTOMY 3a OJUH TaKOi OTBET
YYEHUKY CTaBHTh OIICHKY Henb3s. HyXHO 3apaHee HaMETHTH T€X YUEHHKOB, OTBET KOTOPHIX BO BpeMs Oecelbl XOTAT OLCHHUTH, W 3aaBaTh UM IEJICHANPABICHHO 3aIIAHUPOBAHHBIE IUIS
6ecenpl Bompockl. OMHAKO HE CIeayeT 3aJaBaTh IOAPSA BOIPOCH OJHOMY M TOMY JK€ YUeHHKY. PaboTath mommkeH Bech kinacc. @poHTanmpHas Oecema MOXKET COUETaThCs C YCTHBIM YUETOM
3HaHUH, KOTJ]a HECKOJIBKO yUaIUXCs TOTOBATCS K OTBETY y HOCKH. CIOXKHOCTh pabOTHI 3aKIIF0YAECTCS B TOM, YTOOBI HE YITyCKAaTh U3 OIS 3p HUS KJIACC, YIaCTBYIOIIUHA B Oecele, M yJaluxcs,
OTBEYAIOIIUX Y JOCKH.
3ageT - 3T0 METOX YCTHOTO KOHTPOJIA, KOT/Ia YYCHIKAM IPEIOCTABISETCS BOZMOKHOCTE 0OJIee [UIUTENFHO B 00CTOSTEIBHO OTBETUTH Ha Bompoc. OOBIMHO 3a4eT Ha3HAaYaeTCsl BO BHEYPOUHOE
BpeMsI; KJIaCC TPH 3TOM pa3ieisieTCs Ha JIBE WIIM TPU IPYIIbI, KOTOPBIC MPUXOIAT Ha 3a4eT M0 o4Yepean B pasHoe BpeMs. O MPOBEICHUH 3a4eTa YIUTEIbh COOOIACT 3apaHee, YTOObI yUaluecs
MOTJIU K HEMY MOATOTOBUTHCSA. J1JIsl MOATOTOBKHU K 3a4€Ty YYUTENb COCTABIISIET BOMPOCHI, a TAKXKE MPUMEPHBIE 331a4l, PEKOMEH/YeT JTUTEePaTypy, NpeaABaAPUTEIHLHO IPOBEPUB, UMEETCS JIU OHA
B IIKOJBbHO# OuOIHoTeke. CpOKM MPOBEICHUsSI 3a4eTa JODKHBI OBITh M3BECTHBI 3aMECTUTEIIO AUPEKTOpa MO y4eOHO-BOCIIUTATEIbHON padoTe, 4TOOBI MOXKHO OBLIO PEryJIHPOBATH HATPY3KY
yYanmxcs.
Knaccudeckuii 3a4eT mpeaycMaTpUBACT BbISBICHHE YPOBHS 3HAHUI, YMCHUH M HABBIKOB yUalllUXCsS BO BpeMs Oecelbl yueHuKa ¢ yuutesneM. OH JaeT MOJIHOEC W TOYHOE MPEICTaBICHHE 00
ypOBHE O0YYEHHOCTH KaXJ0T0 yUYEeHUKA, OJJHAKO OTHUMAET MHOTO BPEMEHH, UYTO BEJIET K MEPETPYKEHHOCTH KaK yUUTeNs, TaK U YICHHKA.
OueHuBaHue NMCbMEHHOH PadoThI
[MuceMeHHBIEe paOOTHI TOAPA3IACIAIOT HA TEKYIIHE (IPOBEPOYHBIC) H UTOTOBBIC (KOHTPOJIBHEIE) paOOTHI; 10 BpEMEHH OHU MOTYT 3aHUMATh BECh YPOK WIIH €TO YacCTh.
K MeTomaM mucEMEHHO# MPOBEPKH PE3yIbTaTOB OOYYCHUS OTHOCSATCS MUCHMEHHAsi KOHTPOJbHAA paboTta Ha 45 MuH, mpoBepouHble padotel Ha 10-15 MuH (HampuMep, peleHne pacueTHBIX
3aqa4), MICbMEHHBIC JIOMAITHIE 3aaHuUs, INChbMECHHBIA yUeT 3HAaHUI OTICIBHBIX YYAIIHXCS [0 KapTOYKaM, XUMUYECKUE TUKTAHTHI, 3aJaHUs] TECTOBOTO THTIA H T.TI.
[oxroToBka yyammuxcs K KOHTPOJIBHOH paboTe yallle BCEro OCYIISCTBIBIETCS Ha o0o0matommx ypokax. O IpoBeIeHHH KOHTPOIBHOM paboThl yIanIuxcsl MPpeIynpekaaroT 3apanee, YToOsl OHU
MOTJIU TIOATOTOBUTHCS.
CopeprxaHne KOHTPOJIBHOM paboThl 0XBAaTHIBAET BeCh HamOoJiee BaXXHBIM MaTepHasl KOHTPOIHUPYEeMOi TeMbl. B Takoif 00bIIoN KOHTPOJIBHOM paboTe 3aAaHus IOJKHBI OBITh €IUHBIMH IS
y4Yanmxcs BceX ypoBHEH pa3BuTus. B KOHTpOIbHYIO paboTy peKOMEHIyeTCsl BKIIOYATh pa3HOOOpa3HbIe 3aJaHus: 0000IIaoIe BOPOChl, KAYECTBEHHBIE U PaCUETHbIE XUMUUECKHE 3aJ1auH,
LIEMOYKH TIPEBpAIeHHH, TeCTOBbIe, rpaduyeckue 3amaanus U T.1. HeoOXoInMo HCIMOJIb30BaTh HAMOOIbBIIEE YMCIO BapUAHTOB. TeTpaau Al KOHTPOJBHBIX PabOT SIBISIFOTCS TOKYMEHTOM,
KOTOPBIF MOKET ObITh MPOBEPEH JIMUHUCTPAIIMEH IIKOJIBl M HHCTIEKTOPOM OTJiena 00pa3oBaHMs, IOITOMY TE€TPaau JIJs KOHTPOJIBHBIX PaboT JOHKHBI XpPaHUTHCS B XUMHUYECKOM KaOWHETE B
TEYEHUH y4eOHOT0 roja.
VYuuTemo WHOTOA IOBOJBFHO TPYIHO OIPEICIUTHh CTENEHb CIOXHOCTH MOJOOpaHHBIX 3aJaHWil. METOIMCTHI COBETYIOT BOCIIONB30BAThCSA CIIEAYIOIIMM TmpueMoM. HeoOxomumo camomy
BEIIIOJIHUTH 3Ty PabOTy, a M3PacXOJOBAHHOE BpEMs U1 YYCHHUKOB 8-9-X KIIACCOB HAJO YBEIWYUTh B 5 pa3, a I CTapIIMX KIacCoB - B 3 pa3za. MOXHO B XOJi¢ HpEIBApUTEIHHON
CaMOCTOSATEIFHOW PaOOTHI PEAIIOKUTE HECKOIBKO THITHIHBIX 33JaHUH U IPOAHAIH3HPOBATH CTEIICHD WX BBITOJIHCHUS.
[Ipu olleHUBaHKUY OTBETA YYAIIErOCs HEOOXOAMMO YUUTHIBATH KAYECTBO BBITIOJTHEHHUS paOOTHI 10 3a1aHusIM. KOHTpobHAs paboTa OIIEHUBACTCS B LIEJIOM.
OtMmerka «5»:

®  J1aH IOJIHBIN OTBET HA OCHOBE M3YUYCHHBIX TEOPHIl, BO3ZMOXKHA HECYIIECTBCHHAS OLTHOKA.
OtMmeTka «4»:

e  JIONyCTHMa HEKOTOpas HETIOJIHOTA OTBETA, MOXET ObITh He 00JIee IBYX HECYIIECTBEHHBIX OMIHOOK.
OtMmerka «3»:

e paboTa BBITIOJHEHA HETIOJHO (HO HE MEHEee YeM Ha TPETh), UMEIOTCs He 0oJiee OJHON CYIIECTBEHHON OMMOKY U 2-3 HECYIIECTBEHHBIE.
OtMmerka «2»:
. paboTa BBIMOIHCHA MCHBIIIC YEM HA TPETh,
. HUMEETCsl HECKOJIBKO CYIIECTBECHHBIX OIIHOOK.
OtMmerka «1»:



e paboTa He BBIMOJIHEHA.
Ouenka yMeHuii pemiath pacueTHsblie 3aaa4un OTMeTka «5»:
® B JIOTWYECKOM PACCYXKICHHH U PEIICHUH HET OIMHNOOK,
OtMmeTka «4»:
® B JIOTHYECKOM PACCY)KJCHUH U PEIICHUH HET CYIIECTBEHHBIX OIIHOOK,
e  JlomymuieHo He OoJiee ABYX HECYIIECTBEHHBIX OMINOOK
OtMmerka «3»:
® B JIOI'MYECKOM pPacCy’KI€HHU HET CYLIECTBEHHBIX OLIMOOK.
e  JIOIIyCKAeTCs CYIIECTBEHHAs OIIMOKAa B MaTEMAaTUYECKUX pacueTax.
OtMmeTka «2»:
®  HMEIOTCA CYIIECTBEHHBIE OMMOKH B JIOTHYECKOM PACCYKICHUH U PEIICHUH.
OueHka 3KCIIepUMEHTAJBHBIX YMEHHUH (B npouecce BbINOJHEHHS NPAKTHYECKHX PAa0d0T 110 HHCTPYKIUH)
[IpakTrdyeckue pabOTHI M0 XUMHH BBIIONHIIOTCA B TETPalsaX IJ MpakThdeckux pabot. [Ipu OneHWBaHWM OTYETa IO BBIMOJHEHUIO MPAKTHUECKOW PadOTH 0c000€ BHUMAaHHUE YIEISACTCS
Ka4eCTBY M MOJTHOTE CAMOCTOSATEIFHBIX BEIBOJIOB YUCHHKA.
KonmuecTBo npakTHyeckux paboT ONMpeAeNieHo B IporpamMmme.
B Teyenue yueGHOTO rojia TeTpaau Ui IPaKTUUECKUX paboT XPaHHUTCS B IIKOJIE.
OtMmeTKka «5»:
° 3KCHepI/IMeHT BBIIIOJIHEH ITOJIHOCTHIO. C}leﬂaHbI IMpaBUJIbHBIC HaGJ’IIOJIeHI/ISI " BbBIBOJbI,
®  DKCIEPUMEHT OCYIIECTBIICH IO [UIaHY, C YYETOM TEXHHKU 0€30MIaCHOCTH U MPaBUII pabOTHI C BEIIECTBAMH U MTPUOOPaAMH,
®  TIPOSABICHBI OPraHU3AMOHHO-TPYIOBBIC YMEHHS (TIOAIEPKHUBAETCS YUCTOTa paboyero MecTa, HopsIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS PEAKTUBEI).
e JlomymieHs! He Oollee IBYX HECYIIECTBCHHBIX OMMOOK MpH 0popMIICHHH paboTHI.
OrMmerka «4»:
e paboTa BBHINIOJHEHA, CACTAHBI MPABMIbHBIC HAOFOMEHUS W BBIBOJBI: SKCIICPUMEHT BBIIIOJNHEH HETIONHO WM HAONIOAAIOTCS HECYIISCTBCHHBIC OMIMOKH B Pa0OTe ¢ BEHmIeCTBAMHU U
pUOOpaMH.
OtMmerka «3»:
° OTBET HEIOJIHbIH, pad0Ta BHINOJHEHA IPABWILHO HE MEHEEe, YeM HAIOJIOBHHY, JIONYIIEHa CYIeCTBEHHas! ONIMOKa (B X0/1€ IKCIIEpUMEHTa, B 00 SICHEHNH, B 0OPMIIEHHH PabOThI, 1O
Tb npu paboTe ¢ BemecTBaMu U MpuOOpaMu), KOTOPYIO yJaluics UCTIpaBisSeT 1o TpedoBaHuio yuuTtens. JlomyckaeTcs odopmieHHe paboTsl 06e3 3ariuc ypaBHEHUN peakIu .
e  DKCIEPUMEHT IOJIHOCTHIO BBIMIOJIHEH B COOTBETCTBHU C MHCTPYKLMSMU M PAaBUJIAMU TEXHUKH 0€30I1aCHOCTH, HO paboTa He ohopMIIeHa.
OtMmeTrka «2»:
e  BrInogHEHO MeHee MOJIOBUHBI PadOTHI;
e  JIONyIIEHHI B WM OOJiee CYIIECTBCHHBIC OMIMOKH B XOIE AKCIEPHMEHTa, B 00BsCHeHHH, B odopmieHnu padotel, o Th mpu paboTe ¢ BemecTBaMH u MpUOOPaMH), KOTOPHIC
YYaIIUHCcs He MOXKET UCTIPABUTh.
OtMmerka «1»:
e paboTa HE BHINOJIHCHA,
®  [I0JHOE OTCYTCTBHUE SKCIEPUMEHTAIBHBIX YMEHHM.
OTtpaboTKa MPaKTHYECKUX paObOT HE TPEAYCMaTPUBACTCS IIPH OTCYTCTBUH YYAIIErOCs HAa MPAaKTUIECKOH paboTe, MpH BHIMOJIHCHIH YKa3aHHBIX pab0T HAa OTMETKH «1» U «2».
B uckirounTe nbHBIX ClIydasax Mmpyu OTCYTCTBUH y4alICrocCsd 10 YBAXUTCIBbHBIM MTPUYHUHAM YUUTEb MOXKET MPEAOCTABUTh BO3SMOXHOCTD BBITIOJTHUTD MPAKTUYECKYHO pa60Ty.
OneHka yMeHHUIi peliaTh 3KCepUMeHTAIbHbIE 321a41
HpI/I OIICHKE DTOTO0 YMCHUA CIICAYCT YYUTHIBATH Ha6JHO)IeHI/I5[ YUYUTETIA U TPEABABIIICMBIC YUAIIUMCA PE3YJIbTAThI BBITIOJITHCHUA OIIBITOB.
OtMmeTrka «5»:
e  [lnan pemreHus 3a1a4u COCTaBIEH MPaBUIBHO,
®  OCYIIECTBJIEH IT0O100p XUMHYECKUX PEaKTHBOB U 000pYI0BaHuS,
®  OKCHEPUMEHT BBINOJHEH MOJHOCTbIO,
®  JIaHO TOJIHOE OOBSICHEHHE M CICJIaHbI BEIBOJIBL.
OtMmeTrka «4»:



®  IIJJaH PEUICHHS COCTABIICH MPABHIIBHO,

®  OCYIIECTBIIEH ITOAOOP XUMHUYECKIX PEAKTHBOB U 000PYHAOBAHHUS,

®  OSKCIIEPUMEHT BHIIIOJIHEH MTOJHOCTHIO,

e  JIOMyIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK (B OOBSICHCHHH U BHIBOJIAX).

OtrMeTKa «3»:

IJIaH PEIICHUs] COCTaBIIEH NPaBUIIBHO,
OCYIIIECTBJICH MOA00P XUMHYCCKUX PEAKTHBOB U 00OPYIOBAHMS,
9KCIICPUMCHT BBIIIOJHECH HE MEHEE, YeM HAIOJIOBHHY, JOMYIICHA CYIIIECTBCHHAS ONIHMOKa B OOBSICHCHUH U BBIBOJAX,
SKCIEPUMEHT BBIIIOJIHEH MOJHOCTHIO, OTYET HE COCTaBJICH
JIOTTYTIIEHBI HAPYIIICHUS TEXHUKH O€30MIaCHOCTH, KCIIEPUMEHT BEITIOIHEH ITOJIHOCTHIO, CAeNIaHbl HECYIIECTBEHHBIE OITMOKH B OOBSICHEHIH U BBIBOJIAX.
OTMerKa «2»:

° JIOTTYIIIEHHI 1BE M OoJiee OmMOKH (B IJIaHE PELICHUS, B TOJ00PE XUMUIECKUX, PEaKTHBOB U 000PYHIOBaHUSA, B OOBSICHEHHH U BHIBOIAX).
. JIOMYIIEHBI HAPYIICHHUS TEXHUKH O€30TTIaCHOCTH.
V. Ka.neﬂuapno — TEMATHIECCKOC IJIAHUPOBAHUE IO XUMHUH 9 KJacce

2 yaca B Hejeq10, 68 yacoB B rox (YMK A.A. Kypun)

Hcnonb3zoBanue
000py10BaHUs LEHTPa
XapakTepHcTuka €CTeCTBCHHOHAYYHOH 1
OCHOBHBIX BH/I0B TEXHOJIOTHYeCKOM Jomamn
Coaep:xkaHnue 1o nporpamme Tun Monuro .
n/n Hara Tema ypoka AesITeJIbHOCTH YYeHUKA HaNpaBJIeHHOCTEeH ee
Pecypcol ypoka ypoka PHUHT
(Ha ypoBHe y4eOHBbIX «Touka pocra» 3ajaHue
JneicTBUI)
XuMHYeCKUI
IKCIEPHMEHT
IToBTOpeHNe OCHOBHBIX BONPOCOB Kypca XumMuu 8 kiacca 3 yaca
1 05.09 T.b Ha ypokax xumuu. OCHOBHEIE Xumusl, BEIIECTBO, XUM. PEAKIIHS, [oBTOpeH
TIOHSITHS B XMMHH. XHM. SIBJICHHS. ne
2 07.09 Iepronuuecknii 3axox u [ICXO Crpoenue atoma, ctpoerue [1C [oBTOpeH
.. Mennenecepa ue
3 12.09 CocTaB 1 XUMUYECKHE CBOMCTBA OCHOBHBIE KJacChl [ToBTOpEH
OCHOBHBIX KJIaCCOB HEOPraHUYECKHUX BEIIECTB. ne
HEOPraHHYECKHUX BEIIECTB.
BxoaHasi KOHTpoJbHas padoTa - BX. KP
20 MuH.
Tema 1. CTpoeHue BelecTBa 5 4acoB
4 14.09 KoBanenTHas cBs3b. Xumuueckasi CBS3b. MopeapoBaTh MOJEKYJIB Ky C:Pb YuebHux
OOpazoBaHHE MOJICKYI B XO/JI€ BBIIOIHEHUS H: AT ,c. 10-
BOJZIOpOJ1a, a3oTa. KoBaneHTHas 71a00paTOPHOTO OIIBITA. I1: JIO 11;
CBSI3b. DJIEKTPOHHBIE U Pazauuarh nousTHs JNEKTPOH
rpaduyeckue GOpMyJIbL. «MoJIeKyIIsipHast hopmyIiay, HOe




YTo4HEHUE MOHATUS «NeKTpoHHas (opmymay, MPUIIOXKE
«BAJICHTHOCTB». BasleHTHBIE «rpadudeckas Gopmymar. HHE K
BO3MOKHOCTH aTOMa. Onpegenitb  MOHATHSA y4eOHHUK
OtHocuTenpHas «BAJICHTHOCTBY, y
3NEeKTPOOTPULIATEILHOCTh «BAJICHTHBIE BO3MOYKHOCTH
aToMoB. Psn aToma»
3IEeKTPOOTPHULIATEIEHOCTH.
19.09 ITonapuocts cBa3u. Monnas cBsa3b. | llomspHocTs cBsi3u. YacTUYHBII O000marnb TIOHATHUSA KY C:P,b YuebHux
3apsa. KoBaneHTHas HenomsipHast | «KOBAJE€HTHAs HEMOJspHAas H: AT ,c. 12-
1 KOBAJICHTHAs MOJIIpHAS CBA3b. CBSI3bY, «KOBaJICHTHas 15;
Hounsl. MoHHas cBs3b. ['paHuIisl MOJISIPHAS CBSI3bY. 3IEKTPOH
IIPUMEHNUMOCTH HOHATHS OnpegensiTe NOHATHE HOE
«BAJICHTHOCTBY. «@NEKTPOOTPULIATEILHOCTD» MPUIOXKE
, «BAJICHTHOCTB) HHE K
IIpornosupoBars y4eOHHUK
MOJISIPHOCTD CBSI3U 110 y
MOJIOKEHHUIO XUMUYECKHX
3JIEMEHTOB B pALY
3NEKTPOOTPHULIATEIFHOCTH
21.09 CreneHb OKHMCIEHUS aTOMOB. CreneHp OKHCICHHUS. OnpenensTh NOHATHE KY C:P,b Pecypcsl
MakcumanbHas ¥ MUHMMaJlbHas «CTENEHb OKUCIICHUSA. H: AT YpoOKa:
cTernieHu okucienus. Onpenee- Pazimuarh noHATHS 118% Yuebuuk
HUE CTETICHU OKUCIICHUS 110 «BAJICHTHOCTBY, «3apsij ,c. 16—
AJIEKTPOHHOH QopmyIre HOHA», «CTETIEHb 17;
BeniecTBa. OnpenencHye cTeneHy | okuciaeHus». CocraBiasiTh JNEKTPOH
OKHCIIEHHS 10 MOJIEKYJISIPHOI (hopMyIIBI HEOPTaHNYECKUX HOE
(dopmyne OMHApHOTO COEIMHEHHH MO IPUIIOXKE
coerHeHHs. BadeHTHOCTD, 3aps | BaJIEHTHOCTSM M CTETEHSIM HHE K
HOHA U CTENEeHb OKUCIICHUSI. OKHCIIEHHS, a TaK K€ 10 yueOHHUK
3apsiaM HOHOB, YKa3aHHBIM Y;
B TaOJIHIIE pACTBOPUMOCTH
KHUCJIOT, OCHOBAHHI U COJIEH.
PaccuursiBaTh
MaKCHMAaJbHYIO U
MUHUMAJIBHYIO CTEIICHH
OKHCIIEHHsI aTOMOB IO
MOJIOKEHHUIO XMMUYECKHUX
JJIEMEHTOB B
TIepHOANIECKON TabIHIIE;
10 MOJIEKYJISIpHOI hopmyIie
OMHApHOTO COEAMHEHUS
26.09 Tune! KpucTaIUINYEeCKHUX pemeTok. | Kpucramnsl. Tumst Paznnyare noHsTHSA KY C:Pb J3: mogenu YueOHuK
KPUCTAJLIMYECKUX PEIIETOK: «MOHHAsI KPUCTAJUIMYECKast H: AT KPUCTAITINYECKHAX ,c. 18-
aTOMHasl, MOHHAs!, MOJICKYJIIpHasA. | PEHIETKa», «MOJIEKYJISIpHAs I1: JIO, pemeTok Boabl, xjopuaa | 19;
3aBUCUMOCTD (HPU3HUECKUX KpHUCTaJTHIecKas 9 HaTpHs, aiMas3a i 3JIEKTPOH
CBOMCTB BEIIECTB OT THIA peméTkay, «aTOMHasi rpadura HOE




KPUCTAUTUIECKON PEIETKH. KpHUCTaJTHIecKast JIO Ne2 TIPHJIOKE
peméTrka». U3yuaTh HUE K
pacIoo)keHue YacTHUIl B MO- y4eOHHUK
JETSIX KPUCTAITHIECKUX y
PELIETOK BEILIECTB,
J€MOHCTPHUPYEMBIX
yuuteneMm. OnuceIBaTh
(usnYecKre CBOMCTBA Be-
LIECTB C pa3HBIM TUIIOM
KPUCTAJIINYECKOH PEIIETKU
B XOJI€ BBITIOJTHEHHSA
71a00paTOPHOTO OIBITA
8 28.09 Pewenue 3anay no teme: C.P.-15
«CTpoeHHE BEIECTBAY. MMHYT
Tema 2. MHOroodpa3ne XuMH4ecKuX peakuuii 13 4
9- 03.10 OxuciuTenbHo- CreneHb OKHCIECHUS aTOMOB U OmnpenensaTs MNOHATUSA KY C:P,b J9: ropenue menu u Y4eOHIK
10 05.10 BOCCTaHOBUTEJIBHBIC PEAKIINH. XUMHYECKHUE PEAKLUH. «OKHCJICHUEC, H: AT BOJOPOJIA B XJIOpE ,C.22-
OKHUCIUTENN U BOCCTAHOBUTEIIH. «BOCCTaHOBJICHHEY, I1: JIO 23;
OKHCINTENHHO- «OKHCIIUTEIBY, 3JIEKTPOH
BOCCTaHOBUTEIIBHBIE ~PEAKIUH. «BOCCTaHOBHTEIIbY, HOE
«OKHCIHUTEIHHO-BOC- TPUIIOKE
CTaHOBHUTEJBHBIC PEAKLIUN. HHE K
O00CHOBBIBATH y4eOHHK
HEBO3MOXKHOCTb CYIIIe- y
CTBOBAHMSI TOJBKO PEaKIHi
OKUCJICHHUS, PEaKLUi
BOCCTaHOBJEeHUs. JleaaTb
YMO3aKJIIOUEHHS O POJIH Be-
IIECTB B OKHCIMTEIHHO-
BOCCTaHOBHTEIBHBIX
peaKmusx
11 10.10 CKOpOCTb XMMHUYECKUX PEAKIIMH. MonsipHast KOHIEHTPALHUSI. OnpegensTb NOHATUSA KY C:Pb JIO Ne5,6,7 Y4eOHIK
CKOpOCTb XMMHUYECKON peaKMU. | «MOJISIpHAsi KOHLIEHTPALHs», H: AT J9: usmenenue ,C.24-
3aBHCHMOCTH CKOPOCTH XHUMH- «CKOpPOCTb XHMMUECKOH I1: JIO CKOPOCTH XUMUYECKUX 25;
YECKOU peaklnu OT yCIOBUM €€ peaKIuny, «KaTaliu3aTopy. peakiuii mpu 3JIEKTPOH
MIPOBEICHUS: HarpeBaHue, Paznnyare noHsTHSA HarpeBaHNU BEIECTB HOE
yBEJINYEHNE KOHIIEHTPAIH HC- «CKOPOCTB» B (DU3UKE U JlaTuuk onTHyecKon MPUIIOKE
XOZHBIX BEIIECTB (15 XFMHH. IUIOTHOCTH HHE K
TOMOTEHHBIX PeakIiii) MiIu Ha0aionaTh OIBITEHL, (xomopumeTtp) y4eOHHK
MIOBEPXHOCTU CONPUKOCHOBEHHUS JEMOHCTPHPYEMBIE y
(JUTs TETEPOTEHHBIX PEAKIUH). yUHUTENEM.

Karanuzaropsrl.

HccaenoBarhb 3aBUCUMOCTD
CKOpPOCTU XUMHYECKOH
peaxiuu oT ycloBuil eé
MIPOBEACHUS B X0/
BBITIOJTHEHHSI JTaO0PaTOPHBIX




onbITOB. DUKCHPOBATH
pe3yIabpTaThl HaOMIOIEHUH 1
JeJaTh BEIBOJBI M3

MIPOBENEHHBIX
SKCIEPUMEHTOB
12 12.10 OO6parumble xumudeckue peakuun. | [Ipsimast u oOpatHas xumudeckass | OmnpeneasiTb HOHITUS KY C:P,b J3: cmemnienne YuebHux

peakuusi. OOpaTiMble «HeoOpaTuMas XuMHYecKast H: AT XMMHUYECKOTO , C. 26-
xumuueckue peakuuu. Msme- peakuus», «odparumas IV, I3 | paBHOBecus 27,
HEHHE CKOPOCTU XUMHUECKOH XUMHYECKas peaxiusy, 3IEKTPOH
peaxIy BO BPEMEHHU. «XMMHYECKOE PaBHOBECHUEY. HOe
XuMHUECKoe pPaBHOBECHE. O000mAaTh MOHATHSA IPUIOXKE

«HEeoOpaTuMasl XUMHIECKast HHE K

peaxmms», «o0paTumMast YIeOHHK

XUMHUYECKAs PEaKIHs». y

Paznnyare nonarus

«IMHAMHYECKOe

paBHOBECHEY,

«CTaTH4YeCKoe pPaBHOBECHEY.

HabawaaTh OMbITHI,

JI€MOHCTPHPYEMBIE

yUUTENIeM.

DUKCHPOBATH PE3yIbTATHI

HaOTIOZICHUH U AeJIaTh

BBIBOJIBI M3 TPOBEIEHHBIX

9KCIIEPUMEHTOB

13 17.10 OneKkTponuTHYecKas AUCCOLUAMa | DJIEKTPOIPOBOIHOCTH PACTBOPOB. | OmpenejasiTb NOHATHS KY C:P,b J9: n3yuenue Y4eOHIK

DJEKTPOJIUTHI U HEAJIEKTPOJIUTBL. | «3JEKTPOIIUTY, « H: AT JIEKTPOIPOBOHOCTH , C. 28-
DNEKTPOIUTHYECKAS HEDJIEKTPOIIUT », « I1:V, I3 | BemecTs 1 pacTBOPOB 31;
mucconuanys. CuibHBIE H IIEKTPOIUTHYECKAS Jarunk JJIEKTPOH
cl1a0ble 3IEKTPOJIUTEL JHCCOLMALUST», «CUIa 3NEKTPOIPOBOJHOCTH HOE
YpaBHEHUS 3JIEKTPOTUTHUECKON 3JIEKTPOJIUTAY. MpUIIOKE
JHMCCOLMAIUH. KonkperusuposaTthb HHE K

HOHATHE «HOH». 0000IATH y4eOHHK

MOHATHUS «KATHOH» W y

«aHHOHY.

Ha6awaaTe OmbIThHI,
JEMOHCTPHUPYEMbIE
YUUTEIEM.

DuKCHPOBATH PE3YJIHTATHI
HaOJIOICHUH U 1eJIaTh
BBIBO/IbI




14-15 | 19.10 CBoiicTBa pacTBOPOB AIIEKTPOIMTOB | Peaknnu moHHOTO OOMEHa. Ha0aioaaTh OIBITEHL, KY C:P,b J1D: B3aumoericTBre Y4eOHHuK
24.10 MoJieKyIsIpHbIC JEMOHCTPHPYEMBIE H: AT pacTBOpoB ,c. 32-
Y MOHHBIE YPaBHEHUS YYHUTEIEM. IT: JIO 33;
XUMHUYECKUX PEaKLH. HccaenoBaTh CBOMCTBaA 3JIEKTPOH
PacTBOPOB IEKTPOIUTOB HOe
TIPY BBITIOJIHCHHH JIa- MIPUIIOKE
00paTOPHOTO OIBITA. HHE K
DUKCHPOBATH PE3YJIbTATHI Y4eOHHK
HAOJIOICHU U IeJIaTh y;
BBIBO/TBI
16 26.10 T.b IlpakTndeckast padora Nel: IIpakTudeckoe 3ansaTue Ha0aromaTh ONBITHL, IIPNel | Oudposas
«Yc/10BUS TEYEHUs] peakuuii B JIEMOHCTPHUPYEMBIE JabopaTopus no
PacTBOpPax 3J1eKTPOJIUTOB /10 YYHUTEIEM. xumuu (6a30BbIi
KOHIA». HccaenoBars cBoiicTBa YPOBEHb), KOMILUIEKT
PacTBOPOB ICKTPOIUTOB MOCYABI U
TIPH BHITIOJIHCHHH JIa- 00opyAoBaHUS IS
00paTOPHOTO OITBITA. YYeHHYEeCKHX ONMBITOB
DuUKCHPOBATH PE3YJIbTAThI (¢usuka, xumus,
HaOJIIO/ICHUN U 1eJ1aTh 0H0JIOTHS), KOMILJIEKT
BBIBO/IBI XHMHYECKHX
peakTHBOB
17 09.11 Kucnots! u meno4u. Xumudeckue cBoicTBa kuciaoT U | IlpoBoauTh HaOm0NCHUS 32 KY C:P,b J3: B3aumoeiicTaue YyeOHUK
OCHOBAHUH C TOUKH 3pEHUs TIOBEJICHUEM BEIIECTB B H: AT pacTBOpOB ,c. 34-
TEOPHUH DJIEKTPOJIUTHUECKON pacTBOpax, 3a XUMUYECKMMH II: JIO, JIO Ne10 35;
mucconuanuu. O0me cBOMCTBA peakuusIMHy, IpOTEKAIOIUMU a2 J29: PactBopenue 3JIEKTPOH
kucioT. O0mme cBoiicTBa B pacTBOpax B XOJI¢ BBIION- ruapokcua sxenesa (1) | Hoe
ocHoBaHWH. OmpeieNieHne KUCIOT | HeHHUs J1JabopaTOPHBIX B PacTBOPE CEPHOM TIPAIOKE
1 IIeJIOYeH KaK 3JCKTPOIUTOB. OIBITOB. DUKCUPOBATH KHCJIOTHI HHE K
pe3yIbTaThl HAOMIOACHUH H YIeOHHUK
J1eJIaTh BBIBOJIBI U3 y
MPOBEAEHHBIX
SKCIIEPUMEHTOB
18 14.11 CoiicTBa coneil. B3aumoneiicTBre pacTBOpOB IIpoBoauTH HAOIIOAECHUS 32 KY C:P,b J1D: B3aumoeiicTBue YuebHuk
coJIeH ¢ pacTBOpaMHU KHUCIIOT U TIOBEJICHUEM BEIIECTB B H: AT pacTBOpOB , ¢. 36-
menoueii. B3aumoperiicTBue pacTBopax, 3a XAMUIECKIMH II: JIO, 37,
PacTBOPOB COJEH IPYT C APYTOM. | PEaKIUSIMH, POTEKAIOIINMHI JliC) 3JIEKTPOH
[lepBoHauaNbHOE MPEACTABICHUE | B PACTBOPAX B XOJIC BHITIOJN- HOE
0 KaYeCTBEHHBIX PEAKIHAX HA HEHUs 1a00paTOPHOTO MIPUIIOKE
KaTHUOHBI U aHUOHEI. omnbiTa. DUKCHPOBATH HUE K
pe3yIbTaThl HAOMIOACHUH U Y4IeOHHK
JeJaTh BEIBOJIBI M3 y
TIPOBEAEHHBIX
JKCIIEPUMEHTOB
19 16.11 Knaccudpukanus XuMHUIeCKuX OcHoBanwusI KJ1acCU(PUKAIIH Pazmuuath XuMmmueckue :P,b C J3: sx3otepmudeckne 1 | Pecypcebl
peakuuii. XUMHUYECKUX PEaKIIHil. peaKyu COCINHEHMS, H: AT P,b SHIOTEPMHUYECKHUE ypoka:
Pa3IoXKEHUs, 3aMCEIICHHSI, I1: JIO, AD | H: AT peaknuu YuebHuk




00MeHa, 3K30TEPMUIECKHE, IT: J1O, , . 38-
SHIOTEPMHYCCKHE, pIic] 39;
OKHCIIUTEBHO- 3NEKTPOH
BOCCTaHOBHTEIBHEIE, HOE
KaTaJIUTHYe "CKHE, NPUIIOKE
oOpaTHUMble U HeOOpaTUMBbIE. HHE K
PazbsicHATH 3aBUCUMOCTD yueOHHUK
BBIOOpA OCHOBaHUIL y;
KIaccupUKaIuu

XMMHUYECKHX PEaKLUi OT

neset KiracCuQuKaum

20 21.11 Pentenne 3ama4 u ynpaxHeHUH 110 0000mAaTh MOTyYCHHBIE YOC3 C:Pb Y4eOHIK
TeMe « UMbl XUMHUYECKUX 3Hanus. [lpeacraBasarb H: AT , ¢. 10-
peakuui». B3aUMOCBS3U HU3YYCHHBIX Iy 39;

TIOHATHH B BU/IE CXEMBI 3JIEKTPOH
HOE
TPUIIOKE
HHE K
yueOHHUK
y;

21 23.11 Konrpoabnas padora Nel no KK K.P Nel [ToBTOpH
Teme «MHoOroodpasue Thb
XHMHUYECKHX peakuuii». Kiaccud

MKaINIo
XUMHUYEC
KHX
JJIEMEHT
OB

Tema 3. Muoroo6pasue Bemects. Hemeraisl u ux coegunenus 30 u

22 28.11 AHanm3 KOHTPOJILHOH paboTHI. [onoxxenne HeMETaNIOB B Ha6aopate ¢usnyeckue KY C:P.b J3: pusuaeckue Y4eOHIK

OO1Ire cBOMCTBA O HEMETAJUIAX. MEPUOJUYECKON CUCTEME CBOWCTBa HEMETAJIIOB (cepa, H: AT CBOWMCTBAa HEMETAIIOB, ,C.42-

XuMHu4Yeckux snementon .M. noJ, OpoM, KHCIOPO). IV, 12 | monenu 43;
MeHzeneeBa. DIEKTPOHHOE H3yuatp cTpoeHHs BeNIeCTB KPHCTAJUTHYECKUX JJIEKTPOH
CTPOCHHE aTOMOB HEMETAJIIOB. Ha MOJEIIIX pemeToK anMasa u HOE
[IpocTrie BemecTBa — HEMETal- | KPUCTAUIMUECKUX PEIETOK rpagputa MPUIIOKE
JIBI KaK OKHCITUTETH U anMasa u rpadura HHE K
BOCCTaHOBHTENHU. Pacimpenne yueOHHK
MpeCTaBIeHUI 00 aIOTPOITUU Y,
Ha MPUMepax MPOCTHIX BEIIECTB
¢docdopa u cepsl.

23 30.11 Tanorensr. ITonosxeHue rajgoreHoB B Ha6aroaaTe 1 onucsIBaTh KY C:P,b Y4eOHHK
MEPUOINIECKON CUCTEME XUMHUYECKUE DPEAKLUH, H: AT , C. 44-
XUMHYECKHX d71eMeHToB JI 1. JEMOHCTPHPYEMBIE Iy 45;
MeHzeneeBa, CTPOCHHE aTOMOB U | YUHTEJIEM. JNEKTPOH
Moekys. Bzaumogelictsue xjgopa | OnmceiBaTh cBOiicTBa HOE
C BOJIopozioM, ocdopom, M3y4aeMbIX BELIECTB Ha HPUJIOKE




HaTpHUEM, JKEJIe30M, MEJIBIO0, OCHOBE HaOJIIOIEHUH 32 NX HHE K
metanoM. [Tomydenne xmopa MIpEeBpaIICHISIMH. yIeOHHUK
JNIEKTPONIM30M PacTBOpPa XJIOpHaa | XapaKTepu3oBaTh y;
HATpHS; B3aHMOICHCTBHEM 9JIEMEHTHI TIOATPYIIIIEI
KpUCTAJTUYECKOIr0 NIEpMaHraHaTa | rajJoreHoB
KaJusl ¢ KOHIICHTPUPOBAHHBIM
pacTBOPOM COJISTHOM KUCIOTBI.
24 05.12 Xnoposogopoa. ConsHas kuciota. | XJIopoBoAopoa. XHUMHYECKUE Ha0uonaTs 1 ONUCHIBATH KY C:P,b JIO Nel13,14 YueOHuK
CBOMCTBA XJIOPOBOAOPOJA. XUMUYECKUE peakuuy, H: AT , C. 46-
ConsiHasi KHCJIOTa KaK CHIIBHBIM | IEMOHCTpUpYEMbIe II: JIO 47;
3MEKTPOJIUT: B3aUMOAEHCTBHE C yUUTENneM. 3IEKTPOH
METaUIaMH, OKCHIAMHU H H3yuars cBOIICTBA BELIECTB HOE
THIPOKCHUIaMHU METAIIOB, C B XOJI€ BBHITIOJTHCHHS TIPAIOKE
cosiMH. XITOPHUIBL B IPUPOJC. a00paTOPHBIX OIBITOB. HHE K
[Momyyenne xI0pOBOIOPOIA H OnuceiBaTh CBOICTBa YIeOHHK
COJISTHO KHMCIIOTHI B M3yYaeMbIX BEUIeCTB Ha Y;
MIPOMBITNIICHHOCTH (CHHTE3) U B OCHOBE HaOJIOICHUIT 32 UX
naboparopuu. MIpeBpaIleHUIMH
25 07.12 Pemenne 3anay u ynpaxkaenuii mo | CTpoeHHe aTOMOB TraJIOT€HOB. Hao0u101aTh 1 ONUCHIBATH KY C:P,b JIO Nel5,16 Yuebuuk
TeMe «l anoreHsI». OKHUCIIUTENBHBIC CBOMCTBA XAMUYECKUE PEaKIH, H: AT , C. 48-
raJioreHoB. BzanmonelicTBue JIEMOHCTPUpPYEMbIE IT: JIO 49;
raJIoTeHOB C raJOTeHUJaMH. yUUTENIeM. 3JEeKTPOH
lanorenoBo10poAbL. H3yuars cBOiiCTBa BELIECTB HOE
B XOJI€ BBITTOJTHCHHS TIPUIOKE
a00paTOPHBIX OIBITOB. HHE K
OnuckiBaTh CBOMCTBA YIeOHHUK
M3yYaeMbIX BEIIeCTB Ha Y;
OCHOBE HaOJIO/ICHUIT 32 UX
MPEeBPAICHUSIMH
26 12.12 Kucnopon u cepa. ITonoxenne kucnopona u cepel B | HaGuioaaTs 1 onucsIBaTh KY C:P,b YuebHuk
HEepUOTUIECKON CUCTEME (busnyeckue SBICHUS U H: AT , ¢. 50-
XMUMHUYECKHX 31eMeHToB J[.1. XMUMHUYECKHE PEeaKInH, Iy 51;
Memnneneesa, CTpOCHHE X JEMOHCTPHPYEMBIE 3JIEKTPOH
aToOMOB. AJIOTponHs Kuciopona | yuureneM. OnuchIBaTh HOE
u cepbl. CpaBHEHHE XMMHUYECKUX | CBOWCTBA H3Yy4aeMbIX MPUIIOKE
CBOICTB KHCIIOpOJa U CEphl Ha BEILECTB Ha OCHOBE HUE K
MIpUMEpPax B3aMMOJICHCTBHS C BO- | HAOJFOJICHHUIA 3a UX Y4eOHHUK
JIOPOJIOM, aJIFOMUHHUEM, JKEJIE30M. | MPEBpalICHUSIMHU. v;
BoccranoBuTensHbIe CBOWCTBA XapakTepu3oBaTh
cepsl. [lonayueHue cepsbl. 9JIEMEHTHI TTIABHOU
noarpynnsl VI rpynmnsl
27 14.12 CepoBogopoa. Cynbhusl. CepoBoiopoj. Hao0u10aaTh 1 ONUCHIBATH KY C:P,b JIO Nel7,18 YueOHuk
BoccranoBuTenbHBIE M OKHC- XAMUYECKUE PEAKIH, H: AT , C.52-
JINTEJIbHBIE CBOWCTBA JEMOHCTPUPYEMBIE I1: JIO 53;
cepoBogopoaa. CepoBoJOpPOIHAS | YUHTENIEM. SJIEKTPOH




kucnota. Cynb(puubl B mpupoe. H3yuaTh CBOICTBA BEUIECTB HOE
Bbronornueckoe neictaue B XOJI€ BBITIOJTHEHHSA HPUIIOKE
cepoBojoposa. KauecTseHHas 71a00paTOPHBIX OTBITOB. HHE K
peaknus Ha Cyab(ua-noH. OnuceIBaTh CBOWCTBA y4eOHHUK
ITomyuenue cepoBomopona B H3y4aeMbIX BEIIECTB Ha y;
MIPOMBIIIUICHHOCTH U B OCHOBe HaOmrofeHuil 3a ux

naboparopuu. JlabopaTopHbie TIpeBpaICHUIMH

ombITel Ne 17, 18.

28 19.12 OKcCHIBI CepBl. Oxcupg  cepoi(TY). Ha6aioaaTts 1 onucsIBaTh KY C:P,b YuebHux
IMony4yenne oxcuma cepoi(1V). XUMHYECKHE peaxiuy, H: AT , C. 54-
OKHCIIUTENTbHO-BOCCTAHOBHUTEINB- | IEMOHCTPUPYEMBIE Iy 55;

HBIe cBolicTBa okcuaa cepsl (I1V). | yumrenem 3JIEKTPOH
XYUMHUYECKUE CBOMCTBA OKCHJA HOE

cepsl (IV). Oxcun cepoi(VI): TIPUIIOKE
B3auMOJeHCTBHE ¢ BOOAOH. OKHC- HHUE K
JIUTENIbHBIE CBOMHCTBA: PEAKIUS C y4eOHHUK
¢dochopom, nogoM Kaws. Y;
IMony4enne oxcuaa cepsi(VI).

29 21.12 CepHas KUCIJIOTa U €€ COJIH. dusnyeckue CBOWCTBA CEPHOU HalaropaTs 1 onMchIBaTh KY C:P,b YyeOHUK
KHUCIIOTHL. PacTBopeHue cepHOi XUMUYECKUE peakuuy, H: AT ,C. 56—
kucinoTel B Boje. CBoiicTBa JIEMOHCTPUpPYEMbIE IT: JIO 57;
CEpHON KUCIJIOTHI KaK 3JIEKTPOIHU- | YUUTENEM. 3JEKTPOH
ta. OCOOCHHOCTH CBOMCTB H3y4yats cBOWCTBa BEIIECTB HOE
KOHILICHTPUPOBAHHON CepHON B xoze BBITTOJTHEHUS HPUIIOKE
kucyotel. KadecTBeHHast peakiyst | 1abOpaTOPHBIX OIIBITOB. HHE K
Ha cynbdaT-non. [lepast nomons | OnuchIBaTH CBOICTBa yueOHHUK
TIPU 0’KOTaxX CEPHON KHCIOTOM. N3y4aeMBIX ~ BEIIECTB  Ha y
Cxema noiy4eHus cepHOU OCHOBE HAOIIOJCHWI 3a HX
KHCJIOTHI B IPOMBIIIUICHHOCTH. TIPeBPAICHUMH
Jlaboparopubie onbiThl No 19, 21.

30 26.12 Hucrpykrax no Th. CpaBHeHHE CBOWCTB XapakTepu3oBarth KY TTPNe2 HudpoBas YueOHuk
IMpakTuyeckas padora No2 HemetaioB VI-VII rpynn m ux | u3ydeHHbIE XUMHUUYECKUE Jadoparopus no ,c.42-
«Hemeranasl VI-VII rpynn u ux | coequHeHU. 3JIEMEHTHI 110 X C:Pb xumMuHM (6a30BbIi 57,
COCAMHEHUSD», TMIOJIOKEHHUIO B H: AT YPOBEHB), KOMILIEKT SJIEKTPOH

NIEPUOJUYECKON CUCTEME. Iy nocyabl 1 HOE
0O000maTHL 3HAHUS U 000py10BaHUS IS TIPHITIOKE
AenaTh BHIBOJBI O Y4eHHYeCKHX ONBbITOB HHE K
3aKOHOMEPHOCTSX (¢pu3uka, xumus, Y4eOHHUK
U3MEHEHUN CBOWUCTB 0uo0JIOTHS), KOMILJIEKT y;

HEMETAJLJIOB B MIEPUOJIAX U
rpynmnax nepuoanyeckoi
cucremsl. IIporuo3uposarnb
CBOMCTBAa HEU3YUYEHHBIX
3JIEMEHTOB TJIaBHBIX
noarpynn VI—VII rpynn Ha
OCHOBE 3HaHUH 0

XHMHYECKHX
PeakTuBOB




TIEPUOANICCKOM 3aKOHE

31 28.12 KonTpoJabnas padora Ne2 no Pemenne skecnepumMenTaabHbBIX IIpuMeHATH MOJTyYeHHbIE C:P,b KP ;0cO0EeHH
Temam: «Hemeranasr VII - VI 3a/1ad. 3HaHUS U CHOPMHUPOBAHHBIC H: AT oCTH
rpynm». YMEHUS ISl pelleHUs IT: 113 HeMeTal

y4eOHBIX 3a/1a4 JIOB
MIPAaKTHYECKOT0 3aHSITHUS
32-33 | 11.01 Pewmenue 3ana4 v ynpaxHeHU 110 CpaBHeHHE CBOMCTB IIporno3upoBarh KK II: ITosTOpPH
16.01 Teme «Hemeramis! 1 ux HemetaimioB VI-VII rpynm v mx | cBOWCTBa HEW3YUEHHBIX TeTpaab T
COCIANHEHUS. COEIMHEHHH. 3JIEMEHTOB TJIaBHBIX - Y4aeOHuK
moxrpymn VI—VII rpymnm Ha JK3aMeHa ,C.42-
OCHOBE 3HAHWN O TOp 57;
MIEPHOANIECKOM 3aKOHE 3NEKTPOH
HOe
MPUIOXKE
HHE K
yueOHHUK
y
34 18.01 A3sor u pocdop A30T KaK XMMHU4YecKHii aneMeHT 1 | HadmionaTs u onmuchiBaTh KY C:P,b YueOHux
KaK IIPOCTOE BEIIECTBO: CTPOCHHUE | XMUMUYECKHE peaxiuy, KY H: AT ,C. 58—
aToMa M MOJIEKYJIBI a30Ta. JEMOHCTPHUPYEMBbIE Iy 59;
du3nyecKue CBONCTBA a30Ta. YUYUTEEM. C:P,b 3JIEKTPOH
A3BOT KaK OKHUCIUTENDb U CpaBHMBATh XUMUYECKYIO H: AT HOE
BocctaHoBHTENb. Docdop. CpaB- | aKTUBHOCTh  AJUIOTPOITHBIX Iy MPUIIOKE
HEHHE XMMUYECKOH aKTUBHOCTH moudukanmit pocdopa HHE K
QJUTOTPOTHBIX MO (pUKAIMH yueOHHUK
¢dochopa. OkHCTUTETBHBIC y;
CBOMCTBA U BOCCTAHOBUTEIILHBIE
croiictBa ocdopa. [Tomyduenune
asora u pocdopa
35 23.01 AmMuak AMMHaK: CTpOCHUE MOJIEKYJIBI, Ha6amoaaTs 1 onuchIBaTh KY C:P,b YueOHuk
(u3nyeckre CBOMCTBA. XUMHYECKHE peaxIuy, H: AT ,C. 60—
PacTBOpeHne ammuaka B BoJie. JIEMOHCTpPUpPYEMBbIE 118% 61;
JIoHOpHO-aKIENTOPHBIH yauTeneM JJIEKTPOH
MEXaHHM3M 00pa30BaHMs HOE
KOBAJICHTHOMH CBSI3U B HOHE HPUIIOKE
aMMOHUS. AMMHUadHas BOJa. HHE K
XWMHYECKHe CBOHCTBA aMMHAKa. yueOHHUK
Comu aMmmonwms. KauecTBenHas Y;
peakiusi Ha MFOH aMMOHHUSI.

36 25.01 Hucrpykrax no Th. IIpaktudeckoe 3ansarue Ne 3. HccaenoBarhb CBOWMCTBA KY 13 Ne3 Hudposas YueOHuk
IpakTuyeckoe padora Ne3 ammuaka. Haéaogath u JabopaTopus no ,C. 58—
«Ilosnyyenune aMMuaKka u ONMCBIBATH XUMHUUECKHE xumuu (6a3oBbIit 59;
H3y4YeHHe ero CBOHCTBY. peaximu, C:Pb YPOBEHb), KOMILIEKT 3JIEKTPOH

NIpeSyCMOTPEHHBIE H: AT nocyabl U HOE
MIPAKTUYECKUM 3aHITHEM. IT: T13 00opynoBaHus NS MPUIIOXKE




Jenatpb BHIBOIBI U3 y4eHHYeCKHX ONbITOB HHE K
HaAOIOACHNH 32 (pu3uka, xumus, yIeOHHUK
NIPOTEKAHUEM XUMHUYECKHUX 0uoJIorNs), KOMILJIEKT y
peaxkui XHMHUYECKUX

PEAKTHBOB

37 30.01 Oxcubl a30Ta. Oxcup azorta(l). Ha6aronaTh ¥ onuCHIBATH KY C:Pb YueOHuK
BoccranoButensHbie CBOMCTBA XAMHUYECKUE pPEaKkUuu, H: AT ,C. 62—
(peakiys ¢ pacTBOPOM JIEMOHCTPHPYEMbIC Iy 63;
MepMaHTaHaTa Kajus B KUCIIOH YUUTEIIEM. 9JIEKTPOH
cpelie); BOCCTaHOBUTEbHBIE Knaccupunmmponarb HOE
CBOWCTBa (peakiuu C OKCHJIBI TIO KUCJIOTHO- TIPUIIOKE
BoOpoIOM, yriém). OKcun OCHOBHBIM CBOMCTBaM HHE K
azora(l) xak HecomeoOpazyrommit YIeOHHK
okcua. Okcup azora (11): Y;
OKHCJICHHE KHUCIOPOIOM BO3/IyXa,

TEPMUYECKOE Pa3I0KECHHUE.
Oxkcup azora(lV):
B3aUMOJICHCTBHE C BOJIOM,
ropeHHe yrist B atMmocepe OKCH-
na azora(lV). CpaBuutenpHas
XapaKTePUCTUKA OKCUJIOB a30Ta.
Oxcuapl a30Ta Kak 0JlHa U3
TIPUYHH BO3HUKHOBEHHSI KHCIIOT-
HBIX JIOXKIEH.

38 01.02 A3OTHAas KUCIOTa U HUTPATBHI. dusnyeckne CBOMCTBA a30THOM Hao0arogars 1 onuchIBaTh Ky C:P,b Y4eOHuK
KHUCJIOTHI. B3anMoaencTBre XUMUYECKHUE peakuuu, H: AT ,C. 64—
A30THOW KHCIIOTHI C METaJUIAMHU. JEMOHCTPHPYEMBbIC Iy 65;
CpaBHEHHE peaKkIuii xKeJesa ¢ YAUTEIEM. JJIEKTPOH
pacTBopaMu CepHOI U a30THOU Jenatrb yMO3aKIIOUCHUS O HOE
KHUCTIOT. B3anMosieiicTBre Mei ¢ | 3aBUCUMOCTH  TIPOJyKTOB MIPHIIOKE
KOHLICHTPUPOBAHHOM a30THOM BOCCTAHOBJICHMSI a30THOM HUE K
KHCJIOTOM U C paCTBOPOM a30THOM | KHUCJIOTHI OT €€ KOHLIEHTpa- y4eOHUK
kucnotel. Hurpatsl. [IpumeHenye | UM U aKTUBHOCTHU y;
A30THOM KHUCIIOTHI U HUTPATOB. metaiioB. IlpeacraBiasars

HHPOPMALHIO O TIPH-
MEHCHHU HUTPATOB B BHJIC
CXEMBI

39 06.02 Baxwneiimue coenunenus gocopa. | Okcun docdopa (V): H3y4yaTs cBOlicTBa BEeLIECTB KY C:Pb JIO Ne22-24 YuebHux
MOJIy4eHHe, B3aUMOJEUCTBUE C B XOJI€ BBINOJIHEHUS H: AT , C. 66—
Bostoid. OproochopHas kuciaoTa: | 1aOOPaTOPHBIX OIBITOB. IT: JIO 67,
(u3ndeckue CBONCTBA, [pencraBaarb JIEKTPOH
JIMCCOLIMAITUS, CBOMCTBA UH(OPMAIIHIO O TIPH- HOE
pactBopa ¢GochopHOH KHUCIOTHI MeHeHuHu GocdaroB B BuE TIPHIIOKE
Kak anektponuta. @ocdarsr. CXEMBI HUE K
OBTpOQUKAIUSI BOTOEMOB. y4eOHUK

y




40 08.02 VYraepon. [IpocTeie BemecTBa Ha0aronaTh 11 onuchbIBaTh KY C:P.b JIO Ne25 YueOHuK
HEMOJICKYJISIPHOTO CTPOCHWS, XUMHUYECKHE DPEaKIIHH, H: AT ,C. 68—
00pa3oBaHHEIEC YTIEPOJOM: aliMa3 | JIEMOHCTPUPYEMEIC I1: JIO 69;
1 TpaduT, UX CTPOCHHE U YUHTEIIEM. 3JIEKTPOH
(u3nyecKue CBONCTBA. Ha6aroaaTh 1 onuchbIBaThH HOe
AncopOuus. Xumudeckne (dusnyeckue SBICHUS, TIPUJIOKE
CBOMCTBA ITPOCTHIX BEILIECTB, TIPOUCXOJISIIIUE IPU HHE K
00pa30BaHHBIX YIIEPOIOM: BBINIOJTHEHUH Y4eOHHK
ropeHHe, B3auMOICHCTBHUE C 11a00paTOPHOTO OIIBITA. v;
MeTaJuTaMu (KaJbIIHeM U BuiaBHraTh TUNOTE3HI O
ATFOMHHHEM), C BOJIOM, OKCHJIOM CBOMCTBax BEIIECTB Ha
sxkenesa(LL). OCHOBE U3YyUYEHUs MOJeNei
HX KPUCTAJUTUIECKOTO
CTPOCHUS
41 13.02 Bonoponnsie coenuneHus Mertan: ¢usmdeckne cBoiictBa, | HaGuaionaTp u ommchIBaTh KY C:P,b VY4eOHUK
yriaepoza. rOpeHue, MUPOIu3. DTEH: XUMHUYECKHE DPEAKIUH, H: AT ,c. 70-
TONMMEepH3aIyi. DTHH: TOPEHHE, | AEMOHCTPHUPYEMBIE Iy 71,
MIPUCOEIMHEHHE BOJOPO/Ia, yUUTEeNeM JNEKTPOH
peakuus H.JI[. 3enunckoro. HOE
Benzon: xumunueckas popmyia, NPUIIOKE
00J1aCTH MPUMCHCHHS. HHUE K
yueOHHUK
y;
42 - | 15.02 Opranudeckue CoeIMHEHUS. Mertan: ¢usmdeckne cBoiictBa, | HaGuaromaTtp u ommchIBaTh Ky C:P,b Y4eOHUK
43 20.02 TOpEHUE, MUPONIN3. DTEH: XMMHYECKHE PpEaKIHH, H: AT , ¢. 70-
TOTMMEepH3aIyi. DTHH: TOPEHHE, | AEMOHCTPHPYEMBIE Iy 71,
MIPUCOCTUHEHUE BOIOPOAA, YUUTENEM JIEKTPOH
peakuusa H.JI[. 3enunckoro. HOE
Berzom: xummyeckas popmyna, TIPUIOKE
obnacT MPUMEHEHUSI. HUE K
y4eOHHK
y3
44 | 22.02 Oxcuppl yriepoa. Oxcuyp yrnepona(Il): nonyuenne, | OnucsiBaTh CBOMCTBA KY C:P,b YueOHuk
TOpeHHe, B3aUMO/ICHCTBUE C BEIIECTB Ha OCHOBE H: AT ,C.72-
BOJIOM, BOCCTAHOBJIEHHE KEJIe3a HaOJIIOIEHNH 3a X TIpeBpa- Iy 73;
u3 okcupa xxenesa(lll). Okenp EHHSIMH, 3JIEKTPOH
yriepona(l'y): peakmwst ¢ JEMOHCTPHPYEMBIMH YUH- HOE
MarHuem, yriiepoJiom. Tenem NPUIIOKE
buonoruueckoe aeiicreue HUE K
OKCHJIOB yIJIepo/ia. yueOHHUK
yi
45 27.02 VYronbHas KHCIOTa U €€ COJU. cosm. HectolikocTh yronsHou HccaenoBars cBoiicTBa Ky C:Pb JIO Ne26-29 YuebHux
kucaoTsl. KapboHatsr: BEILLECTB B XOJ€ H: AT , C. 74-
Pa3JI0KEHUE HEPACTBOPUMBIX BBIIIOJIHEHUS I1: JIO 75,
KapOOHATOB IPH HATPEBAHUH, 1a00paTOPHBIX OMBITOB 3JIEKTPOH
B3aMMOJICHCTBHE C pacTBOpaMH HOE




CHUJIBHBIX KHUCJIOT; IPEBPAICHUC B

TIPUIOKE

THUAPOKApOOHATEI. HUE K
T'unpoxapOOHATHL: pa3iIoKeHHe yIeOHHUK
IIPU HAarpeBaHHUH, B3aUMOICH- s

CTBHE C paCTBOpPaMH IIEJIOYCH.

KapGoHats! B mpupoe.

[Tpumenenne kapOOHATOB.

46 29.02 Hucrpykrax no Th. IIpaxkTryeckoe 3ansTue Ne 4 CocTaBmTh IUIaH KY IIP Ned4: | LHudposas Otuer no
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

DuUKCHPOBATH PE3YIBTATHI IT: I13 00opyAoBaHUS IS

HaOTIOZICHUH U AeJIaTh Y4eHHYeCKHX ONBbITOB

BBIBOJIBI M3 TPOBEIEHHBIX (bu3uxa, xummus,

JKCIIEPUMEHTOB Ouosiorus), KOMIIEKT

XHMHYECKHX
PeaKTHBOB
47 05.03 KpemHuit u ero coeuHeHuUs. Kpemuuit. Amtotponus kpemHus. | OnucbiBaTh CBOWCTBa KY C:P,b JIO Ne30 YyeOHUK

BzaumonelicTBue KpeMHUS € BEIIIECTB Ha OCHOBE H: AT ,C. 76~
KHUCJIOPOJIOM U YTIEPOIOM. HaOJII0IeHNH 3a UX TIpeBpa- IT: JIO 17;
Kap6opynn. Okcun KpeMHUs: LECHUSIMH, 3JIEKTPOH
B3aUMOJICHCTBHUE CO IIEJI0YaMH, JEMOHCTPUPYEMBIMHU YUH- HOe
KapOOHATOM HATPUS U YTIIEM. TENeM. HPUIIOKE
PaznoxeHne KpeMHHEBOH BoiaBuraTth runoress! o HHE K
kucnotsl. [Ipuponnsie n CBOMCTBax BELIECTB HA yueOHHUK
HCKYCCTBEHHBIE CHIIMKATHI. OCHOBE M3y4YCHHS MOJIeNei y

UX KPUCTAJITMYECKOTO

crpoeHns. OnuchIBaTH

¢dusnyeckne CBoOICTBa

BEILIECTB B XOI€

BBINTOJTHEHUS J1a00-

paToOpHOTO OIbITA

48 07.03 IToBTOpEHHE BOIPOCOB 10 TEME: CpaBHEHHE CBOWCTB CpaBHMBaTb CBOWCTBA YOC3 C:P.b YueOHuK

«Hemeramibl». Hemeraiwios V-V HU3Y4YEHHBIX HEMETAIJIOB H: AT , C. 58-

TPYII U UX COEAUHEHUH. IV—V rpynm u ux Iy 17,
COC/IMHEHHH. JNEKTPOH
IIpornosupoBars cBoOHcTBa HOE
HEHM3YYEHHBIX JIEMEHTOB NPUIIOKE
IV-VII rpymm u ux HHE K
COC/IMHEHHH. yueOHHUK
Xapakrepu3zoBathb y;

XUMHNYCCKHUEC JIEMCHTHI
raBHBIX oarpymm [V-VII
TPYII U UX COCTMHEHUH.
O0600m1aTh 3HAHWA U €J1aTh




BBIBOJIBI O 3aKOHOMEPHOCTSIX
H3MEHCHHUS CBOMCTB
HEMETAIIJIOB

49 12.03 Hucrpykrax no Th. Pemenre skcriepuMeHTaNbHBIX IIpuMeHATHL NOTyYeHHBIE 3y 13 N\e5 Hudposas Ortuet no
[pakTuyeckas padora NeS 3a1a4. 3HaHMA U CYOPMHUPOBAHHBIE JabopaTopus no IIPAKTUY
«Hemeramas! 1V-V rpynn u ux YMEHHUS IS peleHust C:P,b xumuu (6a30BbIit ecKoi
COEAMHEHHSD), y4eOHBIX 3a/1a4 H: AT YPOBEHb), KOMILIEKT pabote
MIPaKTHYECKOT'O 3aHITUS IT: 113 nocyabl U
00opynoBaHus 1JIs
YYeHHYeCKHX ONBITOB
(¢pu3uka, xXumus,
0uoJIorNs), KOMILJIEKT
XHMHUYECKHX
peaKTHBOB
50 14.03 KourpoabHas pa6ora Ned no IIpuMeHsTH NOTyYCHHBIC KK KP IoBTopH
Teme: «Hemerasubl IV-V rpynm» 3HaHMA U CPOPMHUPOBAHHBIC Tb
YMEHHUS IJIs] pEIICHUS IT: Kiaccud
y4eOHBIX 3a1a4 TeTpaib - MKaINIo
9K3aMeHa XUMHUYEC
TOp KHX
JNEMEHT
OB
51 19.03 Pewenve 3amadq mo teme: I[IpumeHsTH NONTYyYCHHBIC 3y
«HemeTammbi» 3HaHMS U CHOPMHUPOBAHHBIE
YMEHHUS JJISI PEIIeHUS
y4eOHBIX 33124
Tema 4. MHOr0o0o0pa3ue BemecTB U UX coequnenns 13 4
52 21.03 Ob6uue huznyeckre CBOUCTBA IlepBoHaYaIBHBIC JlaBaTh 10JIHOE ONHUCAHKE KY C:P,b JIO Ne31 YueOHuk
METAaJLIOB. NpPEACTaBICHUS O Me- HaOIIOIaeMBIX (PU3NIECKUX H: AT , ¢. 80-
TAJNINYECKOH CBSI3U M CBOMCTB METAJJIOB Ha II: JIO 81;
METaJUTMYECKOM OCHOBE pe3yJIbTaTOB AIIEKTPOH
KPUCTAJUTMYECKOM pelIéTKe. J1a00PaTOPHOTO OIIBITA. HOE
OOmmue cBOWCTBA METAILIOB! JesiaTh yMO3aKJIIO4eHHs O NPUIIOKE
KOBKOCTb, IIJIOTHOCTb, CTPOCHHMHU METAJJIOB Ha HHE K
TBEPAOCTB, MIEKTPO- U OCHOBE M3y4YeHHUs MOJieNeit yueOHHUK
TETJIONPOBOTHOCTS, IIBET, KPHUCTAJUITMYECKUX PELIETOK. 3

«METAJTMYECKHI» OJIECK.

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




HEMOJIAIpHAsA CBA3bY,

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

53-54 | 04.04 OO1re XUMHUYECKHE CBOICTBA MeTamiel Kak BOCCTAHOBUTEIIH: OnuceIBaTh CBONMCTBA Ky C:P,b JIO Ne32 VYyeOHUK
09.04 METaJlIoB. peakuuu ¢ BEILECTB Ha OCHOBE H: AT ,C. 82-
KHCJIOPOJIOM, PacCTBOPaMHU HAOJTIOICHUI 3a UX MpeBpa- I1: JIO 83;
KHCJIOT, COJISIMH. UICHUSAMH, JMEKTPOH
Psii akTHBHOCTH METALJIOB. JIEMOHCTPUPYEMBIMHU YUH- HOE
TEJEeM. TIPUJIOKE
HccaenoBarh cBoiicTBa HUE K
BEIIECTB B XOJIe y9IeOHHUK
BBITIOTHEHUS Y;
ma00paTOPHOTO OMBITA.
0O0001IaTH 3HAHUS O
MeTalIaX Kak
BOCCTAHOBHTEIISX.
JleaaThb BBIBOJBI O
3aKOHOMEPHOCTSX
U3MEHEHHUs CBOMCTB
METaJUIOB B IEPHOAX U
rpynmax
55 11.04 HNHeTpyKTaXK 1O [IpakTuyeckoe 3aHATHE IIpuMeHATH NoTydeHHbIE 3y TTPNe6 Hudpposas Otuer o
Th.IlpakTuuyeckasi padoraNe6 3HAHMS ¥ CHOPMHUPOBAHHBIE Jabdoparopus no IIPAKTUY
«O01Me xXuMHYECKHE CBOICTBA YMEHHS IS PELICHUS C:P,b xumuu (0a30Bblit €cKoH
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 16.04 [{eo4HBIE METAILITHI. [TonmoxeHne B mMepHOANIECKOMN IIporno3upoBarth KY C:Pb YueOHuK
CHCTEME XUMHYECKUX DJIEMEHTOB | CBOMCTBA IIEJIOYHBIX H: AT , C. 84-
JA.1. Menngeneesa, cTpoeHue METAJUIOB U NX COSANHEHUI I1: JIO 85;
aTOMOB. XMMHYECKHIE CBOWCTBA! IO TTOJIOKCHUIO XUMUYECKUX JIEKTPOH
B3aMMOJICHCTBHE C KHCIOPOAOM, JJIEMEHTOB B HOE
raJloreHaMu, CEpO, BOIOH, MIEPUOTUICCKON CUCTEME. TPUIOKE
pactBopoMm cynbsdaTa meau(11I). OnuceiBaTh CBOICTBA HHE K
T'uapoKCUIBI IETOYHBIX METa- BEIIECTB HA OCHOBE Y4IeOHHK
JI0B: PU3NIECKUE CBOWCTBA, HaOJIOIEHUH 3a X Y

mucconuanusa. CoiM meT0YHBIX
METAJIJIOB.

MpEBpaAIICHUAMU,
JIEMOHCTPUPYEMBIMU yUHTE-
JeM; U3NYeCcKre CBOMCTBA
00pa3IoB MPUPOTHBIX




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

57 18.04 Kanpmmii. [TonmoxeHue B mepuoANIECKON IIpornosupoBars CBONCTBA KY C:Pb JIO Ne34 Y4eOHIK
CUCTEME XMMUYECKUX 3JIEMEHTOB | MeTauioB IIA-rpymnmel u ux H: AT , C. 86-
JA.A. MenneneeBa, CTpoeHUE COEIMHEHUH I10 MOJ0XKCHUIO II: JIO 87;
atoma. dDusnueckue CBOUCTBA XUMHYECKHUX JJIEMEHTOB B DJIEKTPOH
KanbLus. XMMHYECKHE CBOMCTBA: | MEPUOJUYECKON CUCTEME. HOE
ropeHHe, B3auMOCHCTBHUE C OnuchIBaTh CBOWCTBA NPUIIOKE
BosIoW. OKCH]T KaJIbIIUSI: BEIIIECTB HA OCHOBE HHE K
(u3nyeckue CBOWCTBA, HabroeHui 3a ux yueOHHUK
MIOJTy4eHHE, B3aNMOJICHCTBHE C TIPEBPAIICHUAMH, s
BOJIOH. ['MApOKCHA KallbIHS. JEMOHCTPHPYEMbIMU YUHTE-
Conu KanpIys. neM; pU3HIEeCKHe CBOHCTBA
00pa3IoB MPUPOAHBIX
COEIMHEHUH KaJIBIHS B XOJIC
BBITIOJTHEHHS
J1a00PATOPHOTO OIBITA
58 23.04 JKecTKoCTb BOJIBL. CBolicTBa XKECTKOM BOJIBI. OnuceIBaTh CBOMCTBA KY C:Pb VueOHUK
Bpemennas (kapOoHaTHas), XKECTKOI BOABI HA OCHOBE H: AT , C. 88-
NOCTOsIHHAsI (HeKapOoHaTHast) 1 HaOJIIOICHUH OTIBITOB, Jie- Iy 89;
o011ast KECTKOCTh BOJIBI. MOHCTPHUPYEMBIX YUHTEIIEM. AIIEKTPOH
Cnoco0bl  ycTpaHeHHUs Pa3bsicHATH XUMUYECKYIO HOe
XKECTKOCTH BOJBI. CYIIHOCTH CIIOCOO0B HPUIIOKE
YCTpaHEHUsI KECTKOCTH HHE K
BOJBI. YIeOHHUK
JlaBaTh Y;
apryMEHTHPOBaHHYIO  KpH-
THKY  peKJaMe  CpEeJICTB
YMSTYEHHUS BOJBI
59 25.04 ArOMHAHUI. [TonmoxeHne B MepHOANIECKON OmnwuceIBaTh CBOWCTBA KY

CUCTEMEC XUMHUYCCKUX DJICMCHTOB
JL.W. MenneneeBa. ®u3ndeckue u
XUMHYECKHE CBOMCTBA
AITFOMHUHUA.

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

IIpencraBnsats
HH(POPMAIIUIO O CBOWCTBAX
M3y4acMbIX BEIIECTB B BUJIC




CXCMbI

60 30.04 CoenuHeHUs aTIOMUHHUS. Oxcup anmoMuHus: puzndeckue OO0BSCHATH IPUYHHBI KY C:P,b JI O Ne35 YuebHux
CBOMCTBa, aM(OTEPHOCTD. XUMHUYECKON UHEPTHOCTHU H: AT ,C. 92-
I'mapokcun anroMuHUS: QTIOMHHUS Ha OCHOBE I1: JIO 93;
¢dusnyeckne HaOJII0JICHUS OTIBITOB, JNEKTPOH
cBoiicTBa, amdoTepHocTh. Conn JEMOHCTPHPYEMBIX HOe
ATIOMHHUSL. YUUTENEM. TPUIIOKE
OnuceiBaTh CBOICTBA HHE K
BEIIECTB Ha OCHOBE yIeOHHUK
HaOJIONEHUH 3a X Y;
MIPEBPAIICHUAMH B X0J1€
BEITIOJTHEHUS JTabopa-
TOPHOTO OIBITA
61 07.05 XKeneso. Coenunenus xenes3a (1) u | ITonoxkeHue B meproauuecKoit OnuceiBaTh CBOICTBA KY C:P,b JIO Ne36 YueOHuK
(1. CHCTEME XMMHUYECKUX DJIEMEHTOB | BEIIECTB Ha OCHOBE H: AT , C. 94-
JA.A. Menneneesa. HaOJII0IeHNH 3a UX TpeBpa- IT: JIO 95;
Oco6eHHOCTH CTPOCHHS aToMa LICHUSAMH, 3JEeKTPOH
xeneza. Dusnueckue u JEMOHCTPUPYEMBIMU YUH- HOe
XMMHUYECKHE CBOMCTBA JKeje3a. TEJIEM. TPUIIOKE
HccaenoBaTh cBOMCTBA HHUE K
BEIIECTB B XOI€ y4eOHHUK
BBINTOJTHEHHA s
71a00paTOPHOTO OIBITA
63 14.05 Hucrpykrax no Th. Cmas. CrunaBbl xkene3a: 4yryH 1 | OnucelBaTh (U3MuecKue KY 3 Ne7 Hndposas OTyer no
IpakTuyeckasi padora Ne7 cranb. CruiaBel Mequ: OpoH3a, CBOMCTBA CIUIaBOB Ha JaGoparopus no MPaKTHY
«MeTaJuIbl M MX COCIUHEHUSD). JIATYHb, MEJIBXUOP. OCHOBE HEIOCPEICTBEHHBIX C:Pb xumuM (6a30BbIi €CKoH
Mropamomunnii. CriiaBel 3010Ta, | HaOMIOACHHHA U C H: AT YPOB€Hb), KOMILIEKT pabote
cepebpa, miatunel. O6mactTu UCTIOJIb30BaHUEM IT: JIO nocyabl U
NPUMEHEHHUS CILUIABOB. CIIPaBOYHOM JIUTEPATYPHI B o0opynoBaHus JIst
XO/1€ BBIIOJIHEHHUS YYeHHYEeCKHX ONBITOB
71a00paTOPHOTO OIBITA (pu3uka, xummusi,
0uoJIOrHs), KOMILJIEKT
XHMHUYECKHX
PeaKTHBOB
64 16.05 Konrtpoasnas paéora Ne4 mo Pemenre sxciepruMeHTaIbHBIX IIpuMensaTH NONTyYEHHBIE 3y K.P N\e 4
Teme: «MeTanabl U UX 3azad. 3HAHMS ¥ CPOPMHUPOBAHHEIE
COeJUHEHUSD. YMEHHUS IS pELICHUs C:P,b
y4eOHBIX 33134 H: AT
NIPaKTUYECKOI0 3aHATHS I1: 113
62 21.05 CraBel METaJIOB. Oxcun xenesa(Il): monmyuenue; Hccaenosarn CBOICTBa KY C:P,b JIO Ne37,38 YueOHuk
(u3mdecKkre CBONCTBA; PEaKIys C | BEIIECTB B xoze H: AT , ¢. 96-
pacTBOpaMu KHCJIOT. I MIAPOKCHA | BBIMOJHEHHS J1aOOPATOPHBIX I1: JIO 97; 98-
xenesza(Il): monydenue; pusuye- | OMBITOB 99;
CKHE CBOMCTBA; B3aUMOJICHCTBUE 3JIEKTPOH
C pacTBOpaMH KHUCIIOT, C HOe




kucnopoaoM. Comu sxene3a(Il). TIPHJIOKE
Oxcup xene3a(1ll): momydenwue; HUE K
(u3mdeckre CBOMCTBA; PeaKInuy C yIeOHHUK

okcugoM yrirepoma(Il), Y;
pactBopamu kuciot. ['mapokeun
xenesa(lll): momydenue,
¢dusnyeckne CBOKMCTBA; pasio-
YKEHUE NIPU HarpeBaHMU;
B3aUMOJICHCTBUE C KHCIOTAMH.
KauecTBeHHbIE peaky Ha HOH
xkenesza(ll) n va non xeneza(1ll).

65 23.05 BemectBa. Xumuueckue peakiyy. | PemeHne skCiepuMeHTaIbHBIX IIpuMeHATH MTOTyICHHBIC KK
3a7a4. 3HaHUS U CHOPMHUPOBAHHBIC
YMCHHUS IS pEIICHUS
y4eOHBIX 33134
66 OCHOBBI HEOPTaHUYECKON XUMUH Pewienne skcriepuMeHTaIbHBIX IIpuMeHATH NOTyUYEHHbIE
3a7ad4. 3HaHUS U CHOPMHUPOBAHHBIC
YMCHHUS IS pEIICHUS
yueOHBIX 3a/1a4
67 O600I1IeHE U CHCTEMATH3AIIHS Pemenne skcriepuMeHTaIbHBIX IIpuMEeHSI T MOTyYCHHBIC

3HAHM, TOJYYEHHBIX B Kypce
XAMHH 9 Ki1acca.

3HaHMS U CHOPMUPOBAHHBIE
YMEHHUS JJIsI PeLIeHUS
yueOHBIX 33134

3aaady.

V. Marepua/jibHO- TeXHHYECKOe o0ecnedeHne 06pa30BaTeIbHOI MPOrpaMMbI

HatypanbHble 00BEKTHI.

HarypanbHble 00bEKTHI, UCTIONB3yeMble B O0yUYEHUN XUMHUH, BKIIOYAIOT B ce0s KOJUJIEKIIUN MUHEPAJIOB ¥ TOPHBIX MOPOJI, METAJIOB U CIIJIAaBOB, MUHEPATbHBIX
ya0OpeHuH, miacTMace, KayuyykoB, BOJIOKOH WU T. J. O3HaKOMJICHHE ydaluxcs ¢ 00pasllaMu HMCXOJHBIX BEIIECTB, MOJYMPOJAYKTOB M TOTOBBIX H3JIETHI
MO3BOJISIET TIOJYYUTh HATJSIIHOE TPEACTaBlIeHHe 00 ATHUX MaTepuanax, UX BHEIIHEM BHUJE, a TaKKe O HEKOTOPBIX (PU3MUECKUX CBOWCTBaX. 3HAUMTENbHBIE
y4eOHO-TI03HABATEIbHBIC BO3MOKHOCTH HMMEIOT KOJUICKIIUH, M3TOTOBIICHHBIC CAMUMH OOyJaromuMmucs. [IpeaMeTsl Uis TakuX KOJUISKIHH COOHMparoTcs BO
BpeMsI IKCKYpPCHI M JAPYTUX BHEYPOUHBIX 3aHATHH. KOJUIEKIHMM HCHONB3YIOTCSA TOJNBKO U O3HAKOMIICHHS yYYAIIUXCS C BHENTHHM BHIOM W (PH3HYCCKIMU
CBOMCTBAMH M3Y9aeMBIX BEIICCTB M MaTepHasioB. Il MpOBECHHUS XUMHUYECKHX ONBITOB KOJUICKIIUU HCIIOJB30BATh HENb3s

XuMHYECKHE PCAKTUBBI U
MaTepuralibl

OOparieHre co MHOTHMH BEIIECTBAMU TPEOYET CTPOroro COONIONECHHUS NMPaBWJI TEXHUKH O€301TaCHOCTH, OCOOCHHO MpH BBINOJHEHUH OIIBITOB CaMHMH
ydammMucs. Bece HeoOXoauMble Mephl MPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUIMX JIOKYMEHTaX W MHCTPYKLMSX, a TaKKe B ITOCOOMSX /IS y4HTeseH
xumud. Hamnbonee dacTto ucnosib3yeMble PeakTHBBI M MaTepuaibl: 1) IMpOCThIE BEUIECTBA - MEAb, OpOM, HATPWH, KaJbLUH, alIOMUHUAN MarHuy, sxeneso; 2)
okcuapl - menu(ll), xampums, sxenesa (III), maruus; 3) KHUCIOTHI - cosisiHast, cepHas, a30THas; 4) OCHOBAHUS - THIPOKCHI HATPUs, 'MIPOKCHA KaJbLus,
THIpOKCUA Oapus, 25%-HbI BOAHBIN pacTBOp aMMHuaka; 5) conu - xjopuasl Hatpus, Menu(Il), amomunus, sxenesa(lll); auTpaTs xamus, HaTpus, cepedpa;
cynsdater Meau(ll), xeneza(Il), (1), xenesa (III), ammonust; noxua Kamws, OpoMua HATpus; 6) OpPraHHMYECKUE COCOMHEHHS - 3TAHOJ, YKCYCHas KHCJIOTa,
METHJIOBBII OpaH)XeBbIH, (peHoN(pTaNenH, JaKMYC.

Xumuueckas
nabopaTtopHast nocyna,
amnmapartsl ¥ IpuOOpEIL.

XuMudeckasi TIocyAa TOJApa3iessieTcss Ha JB€ TPYNIbL: JUIS BBIITOJHEHUS OMBITOB YYAaIIUMHUCSA W JEMOHCTPAIIMOHHBIX OMBITOB. [Ipubopsel, ammapatel U
YCTaHOBKH, UCIOJIb3yeMbI€ Ha YPOKaX XWMHH, TOAPA3EISIOT HA OCHOBE MPOTEKAIONIUX B HUX (PU3MUECKUX M XMMHUYECKHUX MPOIECCOB C YIaCTUEM BEIIECTB,
HaXOJISIIMXCS B pa3HBIX arperaTHhIX COCTOSHUAX: 1) mpuOOpPHI st paboTHI € Ta3aMu - MOJyYeHHe, COOMpaHue, OUYMCTKA, CYIIKA, MOTJIOMIEHNE Ta30B; PEaKIIUU
MeXTy TIOTOKaMU ra30B; PEaKIUU MEXIy Ta3aMH B DJEKTPUIECKOM Pa3psie; peaklui MEXIy ra3aMH IPH IOBBIIICHHOM JaBJICHUH; 2) ammapaTsl ¥ IpHOOpPEI
JUIS OIBITOB C KHJKUMH W TBEPJBIMH BEUICCTBAMHU ~ MEPEroHKa, (DMIBTPOBAHUE, KPUCTAILIM3AIMS, MPOBEIACHUC PEAKIMA MEXKIY TBEPIBIM BCIICCTBOM H




KHUJIKOCTBIO, )KUAKOCTBIO W JKUAKOCTBIO, TBEPABIMH BeIlecTBAaMH. BHe 3Toil kinaccnpukay HaxXoaaTCs ABE TPYIIBEI y4eOHOH anmmapaTypsl: 1) A u3ydeHus
TEOPETHYECKUX BOIPOCOB XMUMHHU - HIUTIOCTPALNS 3aKOHA COXPAaHEHHS MAacChl BEIIECTB, JEMOHCTPALHS 3JIEKTPOIIPOBOTHOCTH PACTBOPOB, IEMOHCTPAIIHS
IBIDKEHUSI MOHOB B AIIEKTPHYECKOM IIOJIE; JJISI M3YUEHHUS CKOPOCTH XMMHYECKOH peakIui M XMUMHUYECKOTO PAaBHOBECHS; 2) ISl MIUTIOCTPANN XHUMHYECKUX
OCHOB 3aBOJICKHX CIIOCOOOB ITOJIydeHHsSI HEKOTOPBIX BEMISCTB (CEPHOM KHCIOTH, aMMHaKa W T. II.). BcromMorarensHy0 poiib WTPAlOT M3MEpPUTEIBHBIC U
HarpeBaresIbHble IPUOOPHI, pa3INUHbIC MPUCTIOCOOICHHS 1151 BBIIIOJHEHUsI OBITOB.

Monenu. OOBeKTaMHi MOJCIHMPOBAHUS B XMMUH SIBISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKUE alllaparhl, a TaK)Ke MPOUCXO0IIIUe Tporeccsl. B npenonaBanuu
XMMHUH HCIIOJB3YIOTCS MOJENN KPUCTAUIMYECKUX peIeTOK anMasza, rpadura, cepbl, ¢ocdopa, oxcupa yriaepona(lV), wonma, xeneza, Meanm, Marhus.
[TpOMBIIUIEHHOCTBIO BBIITyCKAIOTCS HAOOPHI MOJIENICH aTOMOB JUI COCTABJIEHUSI HIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJI, KOTOPHIE, K COXXKAJICHHIO, B OCHOBHOM
UCTONB3YIOTCS IPH U3YYEHUH OPraHUYeCcKOM XUMHUU.

VYueOnsle mocobus Ha | B mporecce 00yueHHs XMMHH UCTIOJIB3YIOTCS CIEAYIOIINE TaOIHMIbI TOCTOSTHHOTO SKCIoHupoBanust: «Ileproanyeckas cucrema XUMH4ecKux ayemeHTos J1. 1.

e4aTHOM OCHOBE.

MeH,ueneeBa», «TaGJmua PaCcTBOPUMOCTHU KHCJIOT, OCHOBaHUU H COHCﬁ)), ((3HeKTpOXI/IMH‘{eCKHI>II pan HaHpH)KeHI/Iﬁ MCTAJUIOB» U JP. I[J'IH opranmsanuun
CaMOCTOSITENIbHOM pa6OTBI 06yqafom14xc;1 Ha ypOKax HUCIIOJBb3YIOT pa3Hoo6pa3HLIe JAUJAKTUYCCKHUE MaTepuralibl: TETpaand Ha MeYaTHON OCHOBE MJIM OTACIbHBIC
pa60qne JIMCTBI ~~ UHCTPYKIHHU, KAPTOYKHU C 3aJaHUAMU pa3H0f/'1 CTCIICHU TPYAHOCTH JId U3YUCHHS HOBOT'O MATEpHalid, CaMOIIPOBCPKU U KOHTPOJIA 3HAHHUMN
yJammxcs.

OKpaHHO-3BYKOBBIC
cpencTBa 00y4eHHS

OKpaHHO-3BYKOBBIE TOCOOMS JeNATCS Ha TPU OONBIINME TPYNIBI: CTaTWYHBIC, KBAa3WAWHAMUYHBIC W AWHAMHUYHBIC. CTaTUYHBIMH 3KPAaHHO-3BYKOBBIMH
CpeAcTBaMHU OOYYEHHS SBISIOTCS AHAHIbMBL, JUATO3UTHUBEI (CAiibl), eMMHUYHBIC TpaHCHapaHThl i Tpado mpoekTopa. Cepuu TPaHCIAPAHTOB MO3BOJISTIOT
HMHTHPOBATH JIBIJKCHHE IyTEM IOCIIEAOBATEIFHOIO HAJTOXKEHHUSA OJHOTO TPaHCIApaHTa Ha ApYyroil. Takue cepuy OTHOCAT K KBAa3WAWHAMUYHBIM >KPAHHBIM
nocobusm. 20 [IMHAMHYHBIMH 3KpPaHHO-3BYKOBBIMH TIOCOOMSIMHM  SIBJISIFOTCSL TIPOM3BENCHMSA KHHEMaTorpada: JOKYMEHTAJIBbHOTO, XPOHHKaJIbHOTO,
MYJIbTHUILIMKAHOHHOTO. K 3TOH jke Tpymme OTHOCSTCS 3KPaHHO-3BYKOBBIE CpEICTBa OOYYEHHS, AU NPENbSBICHUS HH(POPMAIMH KOTOPBIX HEOOXOIMMa
KOMIBIOTEpPHAs TEXHHKA.

[Tpy KOMIUIEKCHOM HCIIOJIB30BAHUH CPEACTB 00yUeHHsT HEM30EKEH BOIIPOC O BO3MOXKHOCTH 3aMEHBI OJTHOTO IIOCOOMS IPYTUM, HallpUMep JAEMOHCTPALHOHHOTO
win J1abopaTopHOro OmbITa ero n3oOpakeHHeM Ha dkpaHe. MHbopmanus, cozepskamascs B SKpaHHOM NOCOOMH, MpEACTaBisieT COOOH JIHMIIb OTpa)KeHHUE
peaJbHOrO MHUpa, M MOJTOMY OHa JIOJDKHA MMETh ONOPY B YYBCTBEHHOM OIBITE OOydaromuxcs. B mpoTHBHOM ciydae (OpPMHUPYIOTCS HENpPaBHIbHBIE H
¢dopmanbHble 3HaHUs. OcOOEHHO ONMacHO (GOPMHUPOBaHHE NCKAKEHHBIX IPOCTPAHCTBEHHO-BPEMEHHBIX MPENCTABICHHH, MOCKOJIBKY 9KpaHHOE IPOCTPAHCTBO U
BpeMs 3HAUYUTEJIbHO OTJIMYAIOTCS OT PEasIbHOTO NPOCTPAHCTBA U BPEMEHU. JKpaHHOE MOCOOHEe HE MOXKET 3aMEHHUTh CO0O0Il peallbHbIi 0OBEKT B MPOIIECCE €ro
TIO3HAHMS BBUJY TOTO, YTO HE MOJKET OBITh HMCTOYHMKOM UYYBCTBEHHOTO ONBITA O CBOMCTBAX, CYNIECTBEHHBIX INpPH HM3YYEHHUHM XMMHHM: IBETE, 3araxe,
KPHUCTAJUIMYECKOM CTPOSHHMH W T. A. B TO ke BpeMs Ipu HaIM4YMM Yy y4alluXcs JOCTaTOYHBIX YYBCTBEHHBIX 3HAaHMH Ha HEKOTOPBIX 3Tarax oOydeHHs
BOCITPOM3BEICHNE XUMHUYECKOTO OIBITa B ’KPAaHHOM IIOCOOMH MOXKET OBITh O0JIee 11es1eco00pa3HbIM, UM €ro ITOBTOPHAS IEMOHCTPAIHSI.

TexHuyeckue  cpeacTsa
00yueHUs
Kommnekr  TexHu4ecKux

cpencTB 00ydeHnsI—

Amnmaparypa Uil 3allUCH WM BOCHPOM3BEAEHHS ayauo- | BUaeonHpopmannmy;
— KOMIIBIOTEP;

— MYJIBTUMEINANPOCKTOP;

— MHTEPaKTUBHAS JI0CKa;

— Ha0op AAaTYHUKOB (TEMIEpaTyphl, JaBICHHS, SJIEKTPOIPOBOAHOCTH H T. IL.);
--JlaGoparopus «Apxumen»

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

— IIPUHTEP.
COI'JTACOBAHO COI'JTACOBAHO
[Tporokon 3acenanus [Tporokon 3acenanus
MO yuuteneit METOINYECKOr'0 COBETA
€CTECTBEHHO- HAyYHOTO I[UKJIA MBOY TCOILL Ne3
ot 22.08.2023 roma Nel ot 23.08.2023 roma Nel
T.B.I'puneBa 3am. qupekropa o YBP

H.}O. Cusosa
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