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1. IosicHHUTeJbHAA 3aAMHCKA

Pabouas nporpamma cocTtaBiieHa Ha OCHOBE:

- ®enepanbHblil 3aKoH 0T 29.12.2012r. Ne273-D3 «O06 obpazoBanuu B Poccuiickoii @enepanuny;

- @enepanpHas obpa3oBatenbHas nporpamma OOO, yTBep)kIeHHAs MPUKa30M MUHIIPOCBEIICHHS
Poccum ot 18.05.2023r. mox Ne372;

- Ilpuka3z Ne569 or 18.07.2022r. «O BHeceHWHM HM3MEHEHHH B (eaepalibHble TOCYIapCTBEHHBIE
obpazoBarenbuble cTanaaptel OO0y, yTBepkIeHHbIe Mpuka3zoM MunHucTepcTBa npocsemienus PO or
31.05.2021r. Ne287;

- ITpuka3z Nel10 ot 19.02.2024r. «O BHeceHMH W3MEHEHMH B HekoTopble npukazsl MOuH PO u
Munnpocsemienus: P®, kacaronmecs ¢enepalbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIApTOB
O0O0y;

- Ilpukaz MOuH Pecniy6muku Bypsitust Nel116 ot 21.08.2023 «O06 yrBepkaeHnn MeToauuecKux
peKoMeHIaluii 1o pa3zpadoTke yueOHOro miaHa Jyis o0rieo0pa3oBaTenbHbIX opranu3anuii PecryOmmku
BypsiTusi» Ha OCHOBE (pesiepatbHOTO Y4eOHOTO TIaHay;

- CanlluH 1.2 3685-21 «'urnennyeckue HOpMATUBBI U TPeOOBaHUSI K 0OECTIIeUeHUI0 OE30MacCHOCTH U
(um) Ge3BPETHOCTH IUIA 4elloBeKa (PaKTOpOB Cpelbl OOMTAHHUS», YTBEP)KICHHBIMH ITOCTAHOBIICHHEM
['maBHOrOo rocyaapcTBeHHOro caHutapHoro Bpauda Poccuiickoit ®enepamuu ot 28.01.2021r. Ne2,
neiictByromumu - 1o 1.03.2027r., w  canmtapueiMu  npaBwiamu  CIT 2.4, 3648-20
«CaHUTapHOAUIEMUONIOTHYECKIE TPEOOBaHUS K OpraHU3allid BOCIHUTAHUS U OOydYeHUSs, OTIbIXa U
037I0POBJICHUS JIETEHl U MOJIOAEKN», YTBEPKACHHBIMU OCTAaHOBJIEHUEM [ J1aBHOIO rocyJapCTBEHHOTO
canutapHoro Bpauda Poccuiickoit ®enepanuu ot 28.09.2020r. Ne28, neiictByromumu 10 01.01.2027r.;

- Ilpukaz MunucrepctBa mpocsemenuss Poccuu ot 21.09.2022r. Ne§58 «O06 yrBepkaeHue
denepanbHOro mepeyHs y4eOHUKOB, JIOMYIICHHBIX K HUCIHOJIb30BAHUIO MPU peaau3alud HMEIOIUX
rOCYJapCTBEHHYIO aKKPEIUTALNIO 00pa30BaTeIbHBIX MPOTPaMM OCHOBHOTO OOMIETO, CPeTHEr0 00MIEeTo
00pa30BaHUsl OPraHU3aLUSAMH, OCYLIECTBISIOIIMMU 00pa30BaTENbHYIO AEATENbHOCTh M YCTAaHOBJICHHUS
MPEJIEIbHOIO CPOKA UCIIOJIb30BAHNS NCKITIOUEHHBIX YUEOHUKOBY;

- Ilpuka3 Munnpocsemenus Poccum Ne 119 or 21.02.2024r. «O BHeceHMM HW3MEHEHHUH B
npuwioxkeHuss Nel wm Ne2 x mpuxazy Munnpocsemenust Poccun ot 21.09.2022r. Ne 858 «O06
yTBEpXKJeHHE (eepaTbHOrO MepeyuHsl Y4eOHUKOB, JOMYIIEHHBIX K HMCHOJb30BAaHUIO MPU pean3aluu
UMEIOUINX TOCYAapCTBEHHYIO aKKpeIuTaluio o00pa30oBaTeNIbHBIX IMPOrpaMM OCHOBHOTO OOIIEro,
cpeaHero oouero o0pa3oBaHusl OPraHU3aLUSIMH, OCYIIECTBISIOINMU 00pa30BaTENIbHYIO AEATEIbHOCTD
Y YCTAHOBJIEHUS IPEJIEIBHOIO CPOKA UCIIOJIBb30BAaHNUS UCKITIOUEHHBIX YUEOHUKOBY;

- Ilpukaz MunuctepctBa npocsemienuss P® ot 4 oktsadps 2023 r. Ne 738 "OO6 yTBepkaeHUU
denepanbHOrO MEpeyHsl AMEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB, JOMYIIEHHBIX K HCHOJB30BaHUIO
Opy  pealu3allid HUMEIONIMX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTelIbHBIX IMPOTPaMM
Ha4aJIbHOTO OOIIIET0, OCHOBHOT'O 00IIIET0, CPpeHEro 00111ero oopa3zoBanus';

- OOIT1 OO0 MBOY «basuaronnsckas COILL»;

- YcraB MBOYVY «basaTonsckas COILLy;

Pabouas mnporpamma pa3paboTaHa Ha oOcHOBe aBTopckoil mnporpammbl O.C. T'abpuensHa,
A.B.Kynmosoii. I[IporpaMMbl 0CHOBHOTO 00111€eT0 00pa30BaHUs 110 XUMUU. 8-9 KIIacChl.

Lenn nporpamMmsbi:

1. OcBoenue BaKHEHMIUX 3HAHMH 00 OCHOBHBIX ITOHATHSIX M 3aKOHAX XHMHMH, XUMHYECKOM
CHUMBOJIUKE;

2. OBnasieHue yMEHHWSIMH  HaONIOJaTh XUMHYECKHE SIBJICHUS, TPOBOJUTH XUMHUYECKHHA
HKCIEPUMEHT, NPOM3BOIUTH pacueThl HAa OCHOBE XUMHUYECKUX (OPMYN BELIECTB M YpaBHEHHH
XUMUYECKHUX PEAKINN;

3. Pa3BuTHe MO3HAaBaTENbHBIX HHTEPECOB U MHTEIJIEKTYAJIBHBIX CIOCOOHOCTEH B mpolecce
MPOBEJCHUS XMMHUYECKOTO SKCIIEPUMEHTa, CAMOCTOSITEIbHOTO MPUOOPETEHUSI 3HAHUN B COOTBETCTBHH C
BO3HUKAIOIIUMHU KU3HEHHBIMUA TOTPEOHOCTSIMU;

4. BociuTaHue OTHOLIEHUS K XHWMHUU KaKk K OJHOMY U3 (yHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY 00Ie4eTI0BEYECKON KYIbTYPHI;

5. IlpuMeHeHne TMOMYYEHHBIX 3HAHUM M yMEHHMH [Uisi 0€30MacHOro HCIOJIb30BAHUS BELIECTB U
MaTepHajoB B OBITY, CEJIBCKOM XO34HCTBE M Ha MPOM3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a7ad B



NOBCEHEBHOM JKM3HU, NPEIYNpPEXKAECHUS SBJICHUH, HAHOCAIIMX Bpel 3J0pPOBBIO 4YelOBeKa U
OKpY>Karollen cpere.

6. ®opmupoBaHMe y OOydYarOLIMXCS YMEHHsS BHJIETh W IOHMMaTh LEHHOCTb OOpa30BaHUS,
3HAYMMOCTh XMMUYECKOTO 3HAHUS JJIsl KaXJOTO YelloOBeKa HE3aBUCUMO OT ero HpodecCHOHATbHON
JeSITeIbHOCTH; YMEHHUS pa3indarh (PakThl U OLIEHKH, CPABHUBATh OLIEHOYHbBIE BBIBOJIbI, BUJIETh UX CBS3b
C KPUTEpHUSIMHU OIICHOK U CBSI3b KPUTEPHEB C ONPEICICHHON CHCTEMOW LEHHOCTeH, (hOpMyIHpoBaTh U
000CHOBBIBAaTh COOCTBEHHYIO MO3ULIUIO;

7. ®opmMupoBaHHe y 00yUJaIOIIMXCS LEIOCTHOTO MPEACTABICHUS O MUPE M POJIM XUMHHU B CO3/IaHUH
COBPEMEHHOM €CTEeCTBEHHO-HAyYHON KapTUHBl MHpA; YMEHHUS OOBACHATH OOBEKThl U MPOLECCHI
OKpYKalollle eNUCTBUTEIBHOCTH — MPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH, TEXHUYECKOW CpEIbl,
UCIIOJIB3YS 111 3TOr0 XMMHUYECKUE 3HAHUS;

8. IlpuoOperenne oOy4arOIMMHUCS ONbITA Pa3sHOOOPAa3HOM  JEATENBbHOCTH, IO3HAHUA W
CaMOIIO3HAHHUS; KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEHM), HMMEIOIIMX YHUBEPCAIbHOE
3HA4YEeHUE JJs pa3jIM4yHbIX BHUJOB JESATEIBHOCTH: PEIEHHs MpoOJieM, NMPHUHATUS pELICHUH, IOUCKa,
aHamm3a ©  00paboTKM WHPOpPMALWK, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB H3MEpPEHU,
COTPYAHMUYECTBA, 0€30MaCHOr0 OOPAIEHUS C BEIIECTBAMU B IIOBCEIHEBHOM KHU3HH.

3aauy porpaMmyl:

1.CopmupoBaTh 3HaHHE OCHOBHBIX MOHATHH U 3aKOHOB XUMUH;

2.BocnuTeiBaTh 00111€4EI0BEUYECKYIO KYIbTYPY;

3. Yuuth HabM0AaTh, IPUMEHATH IOTY4YEHHbIC 3HAHUSI HA IIPAKTHKE.

4. ®opmMupoBaTh y LIKOJIBHUKOB BIYMUYUBOE OTHOIIEHHE K CBOEMY (PU3MUYECKOMY, IICUXUUYECKOMY,
COLIMAJIBHOMY U JYXOBHOMY Pa3BUTHIO.

Ornucanmne Mecra yueOHOTO IIpeIMeTa, Kypca B y4eOHOM ITaHe

JlaHHas mporpaMMa KOHKPETH3HPYET COAEp)KaHUe CTaHJapTa, JaéT pacupeesieHre yyeOHbIX 4acoB
[0 paszenaM Kypca, MOCIEAOBATEIbHOCTh U3YUYEHHUS] TEM U Pa3felioB ¢ YYETOM MEXKIPEAMETHBIX U
NPEIMETHBIX CBsI3€H, JOrMKH y4eOHOTo Mpoliecca, BO3pacTHBIX 0coOeHHOCTel ydanmxcs. [Iporpamma 8
u 9 kitaccoB paccuntana Ha 136 yacos (110 2 yaca B HEJIeNI0 B Kax10M kiacce). CoaepkaHue MporpaMm
HalpaBlI€HO HAa OCBOEHHE YYallMMHUCS 3HAHWWA, YMEHMH M HaBbIKOB Ha 0a30BOM YpOBHE, 4YTO
cooTBeTcTBYyeT OOpa3oBaTeabHONU IPOrpaMMe IIKOJIBI.

Y4eOHO — MEeTOAMYECKII KOMILIEKC

Y4eOHuKHU:

I"abpuensan O.C. Xumus § knacc M.: Jlpoga, 2020r.

INa6puensa O.C. Xumus 9 knace M.: JIpoda, 2020r.

Oco0eHHOCTH OLeHKH NPEeIMETHBIX Pe3y/JIbTATOB.

OneHka npeAMeTHBIX Pe3yJbTATOB IPEICTaBISAET COOOM OLIEHKY OCTHXKEHUS 00ydaromumcs
IIJIAHUPYEMBIX PE3YyJIbTaTOB 110 OTACJIBHBIM IIPEAMETAM.

OCHOBHBIM OOBEKTOM OIEHKH NPEIMETHBIX pE3YJIbTaTOB B COOTBETCTBUM C TpeOOBAHUSIMU
Cranpmapra sBISETCS CIIOCOOHOCTh K PEIICHUIO Y4eOHO-TIO3HABATENBHBIX U Y4€OHO-TPAKTUUYECKUX
3aJjad, OCHOBAHHBIX Ha M3y4aeMOM Y4eOHOM MaTepHuale, C MCIOJb30BaHMEM CIOCOOOB JeHCTBUM,
PENIEBaHTHBIX COJEPKAHMIO YUEOHBIX MPEIMETOB, B TOM YHCIIE METalpeIMEeTHHIX (II03HABATEIIbHBIX,
PEryJIATUBHBIX, KOMMYHUKATUBHBIX) AeicTBUM.CHcTeMa OLIEHKH MPEeIMETHBIX Pe3y/lbTaTOB OCBOCHUS
y4eOHBIX TMPOrpaMM IMpeNrojiaraeT BbIJIeNeHUe 0a30BOro YpOBHS JOCTHXKEeHHWM.J[ns  ommcaHus
JOCTHKEHUI 00yJaroImuxcs 11e1eco00pa3Ho YCTaHOBUTH CIEAYIOIINE MATh ypoBHeH.bazoBrlil ypoBeHb
JOCTH)KEHUI — YpOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOCHHE YUEOHBIX AEUCTBUI ¢ OMIOPHOM CUCTEMOM
3HaHMW B paMKax Juana3oHa BBIJECJIEHHbIX 3afad. OBnageHue 0a30BBIM YPOBHEM  SBIISETCS
JIOCTaTOYHBIM JUIA TPOAOJDKEHHsT OOydeHHs Ha cleayloleil cTynmeHu oOpa3oBaHHs, HO HE IO
npoQWIbHOMY  HampaBieHH0. JlocTmkeHu:o  0a30BOro  ypOBHS ~ COOTBETCTBYET  OTMETKa
«yIOBJIETBOPUTENBHO» (MM OTMeTKa <«3», OTMeTKa «3a4yreHo»).llpeBbilienne 06a30BOro ypoBHS
CBUJIETEJICTBYET 00 YCBOEHHM OINOPHOW CHUCTEMBbl 3HAHMH Ha YPOBHE OCO3HAHHOI'O ITPOU3BOJIEHOTO
OBIIQJICHUSI y4eOHBIMU [JEHCTBHUSAMH, a TaKKe O Kpyrosope, WHMpoTe HHTepecoB. llemecoobpazno
BBIJICJIUTH CIIEAYIOILUE JIBa YPOBHS, MPEBbILIAIONINE 0a30BbIN:



* [IOBBILIEHHBIN YPOBEHb JOCTHXKEHHUS IJIAHUPYEMBIX PE3YyJIbTAaTOB, OLIEHKA «XOPOLIO» (oT™meTKa
«4»);

* BBICOKMI YPOBEHb JOCTHKEHHUSI INIAHUPYEMBIX PE3YJIbTATOB, OLIEHKA «OTIUYHOY

(oTMeTka «5»).

[ToBbIIIEHHBIA W BBICOKMN YPOBHHM JOCTHKEHHS OTJIMYAKOTCS IO MOJIHOTE OCBOEHUS ILTAHUPYEMBIX
pe3yJIbTaTOB, YPOBHIO OBJAICHHS YI€OHBIMHU JACHCTBUSIMU U C(HOPMHPOBAHHOCTHIO HHTEPECOB K JJAHHOM
npeaMeTHoi obnactu.MHAuBUAyallbHBIE TPAaeKTOPUHM OOy4YeHHUS OO0YYaroIIUXCS, AEMOHCTPUPYIOIIUX
MOBBIIICHHBIA U BBICOKUN YPOBHU JOCTHXKCHHUU, IIeJIeCO00pa3Ho (HOpMHUPOBATh ¢ YIETOM HHTEPECOB
9TUX O00YYaIOIIMXCS M MX IUIaHOB Ha Oynaymiee. IIpu Hanuyuu yCTOMYMBBIX MHTEPECOB K yueOHOMY
IpeIMeTy M OCHOBATEIbHOW MOATOTOBKM MO HEMY TakKHe OOydaroluecss MOTYT ObITh BOBJICUECHBI B
NPOCKTHYIO JIEATENBHOCT 1O MPEAMETY M COPUEHTHPOBAHBI HAa MPOJOIDKEHHE OOYYeHHs B CTapIIUX
KJ1accax 1o JaHHoMmy rpoduito./lig onrcanus MOArOTOBKH y4YalllUXCsl, YPOBEHb JTOCTHKEHUI KOTOPBIX
HIDKE 6a30BOT0, 11e51ec000pa3HO BBIACIUTH OAUH YPOBEHB!

* IOHWXCHHBIN YPOBEHb JOCTUKECHH, OILIEHKA «HEYJOBIETBOPUTEIHHO» (OTMETKA «2»);

Kak mnpaBuio, TNOHMKEHHBIH YPOBEHb JOCTMKEHMHM  CBHUJETENLCTBYET 00  OTCYTCTBUU
CUCTEeMAaTUYECKON 0a30BOM MOATOTOBKH, O TOM, YTO OOYYAIOUIMMCS HE OCBOCHO JaK€ U IOJOBHUHBI
IUTAHUPYEMBIX PE3yJIbTAaTOB, KOTOPHIE OCBAMBAET OOJBITMHCTBO OOYYAIOMIMXCS, O TOM, YTO MMEIOTCS
3HAYUTENbHbIE MPOOeNbl B 3HAHUAX, AalibHellIee oOyueHue 3arpynHeHo. Ilpu stom obOywarommiics
MOYKET BBITIOJHSTH OT/EIbHBIC 33/IaHUS TIOBBIIIEHHOTO ypoBHA. JlaHHas TpyImna o0ydaromuxcs Tpedyer
CHEIHMAbHOM JUarHOCTUKHU 3aTpyJHEHH B O0y4deHHH, MpPOOENToB B CHCTEME 3HAHUI W OKa3aHHUH
[eJICHAIPABJICHHOM TIOMOIIM B JOCTIKEHUH 0a30BOro  ypoBHS.ONMHUCAHHBIM  BBINIE  TOJAXO]
1eJ1eCO000Pa3HO MPUMEHSTh B XO/I€ PA3JIMYHBIX MPOLEAYP OLEHUBAHUS: TEKYIIETr0, MIPOMEXYTOUHOTO U
UTOroBOro./lyis  ONEHKH JMHAMUKKA (QOPMHUPOBAaHUS MPEIMETHBIX pe3yJIbTaTOB IEIeCO00pa3HO
dbukcupoBaTh U aHAIM3UPOBATh JJAHHBIE O CHOPMHUPOBAHHOCTH YMEHUN M HABBIKOB, CIIOCOOCTBYIOLINX
OCBOEHUIO CUCTEMATUUECKUX 3HAHU, B TOM UHUCIIE:

* IEPBUYHOMY O3HAaKOMIJIEHHIO, OTPa0OTKE M OCO3HAHHMIO TEOPETHUECKUX MOJeIed U MOHATUH
(oOmieHayyHbIX U 0a30BBIX JJIs1 JAHHOW 00JIaCTH 3HAHUS ), CTAHIAPTHBIX aJITOPUTMOB U TIPOLIETYP;

* BBISIBIIGHUIO U OCO3HAaHUIO CYHIHOCTHM M OCOOEHHOCTeM H3yyaeMbIX OOBEKTOB, IMPOLIECCOB H
SBJICHUM JIEHCTBUTENBHOCTH (MIPUPOJHBIX, COLMAIBHBIX, KYJIbTYPHBIX, TEXHUYECKUX U Jp.) B
COOTBETCTBUHM C COJIEpP)KaHHMEM KOHKPETHOI'O Y4eOHOro MpeaMeTa, CO3JaHHI0 U HCIOJIb30BAHUIO
MojieIel u3ydaeMbIX OOBbEKTOB U MPOLIECCOB, CXEM;

* BBISIBIICHUIO U QHANIU3Y CYIIECTBEHHBIX U YCTOMUMBBHIX CBS3€H M OTHOIICHUN MEXIY OObEKTaMH U
IIPOLIECCAMM.

[Tpu 5TOM 00s13aTENBHBIMHI COCTABJISIFOIIIMMU CUCTEMBI HAKOTUICHHOM OIEHKH SBISIOTCS MaTepUabL:

* CTapTOBOM JUArHOCTUKH;

* TEMaTUYECKUX U UTOTOBBIX MPOBEPOUHBIX PAOOT MO BCEM YUEOHBIM MpEaMETaM;

* TBOPYECKUX padoT, BKIOYasi yueOHbIE HCCIIEI0BAaHUS U YU€OHBIE TPOEKTHI.

Pemienne o JOCTHKEHUM WM HE JOCTH)KEHUH TUIAHUPYEMBIX Pe3yJbTaTOB WM 00 OCBOCHUU WJIM HE
OCBOEHHUHU Y4eOHOT0 MaTepHalla MPUHUMAETCSl Ha OCHOBE PE3yJIbTaTOB BBIIIOJIHEHUS 3aJjaHUi 0a30BOTO
YPOBHSI.

1. Ouenka yCcTHOIO oTBETA.

OtrmeTka «5»

- OTBET IOJIHBIM ¥ IPABWIbHBIM HA OCHOBAaHUY U3YYEHHBIX TEOPUN;

- MaTepHaj U3JI0KEH B ONPEIETICHHOM JIOTHYECKOM ITOCIIE0BATEIBbHOCTH, JINTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSITEIIbHBIN.

OT1BeTr «4»;

- OTBET NOJIHBIM U IPABWIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPHI;

- MaTepuaJl U3JI0KEH B ONPEJEICHHOMN JTOrMYECKOH MOCIEA0BATEIbHOCTH, IPU 3TOM JOIYILEHBI JIBE-
TPH HECYILIECTBEHHBIE OIUOKH, UCTPaBIECHHBIE IO TPEOOBAHUIO YUUTEIS.

Otrmerka «3»:

- OTBET MOJIHBIN, HO IPU ATOM JOMYIIEHa CYIIECTBeHHAsi OIIMOKA UM OTBET HEMOJIHBIN, HECBSI3HBIM.

OtrMeTKa «2»:



- TIpU OTBETE OOHAPY)KEHO HEMOHMMAHWE YYaIlMMCSI OCHOBHOTO COJEp)KaHHUsl y4eOHOTO Marepuania
WIH JIOMYIIEHBI CYIIECTBEHHBIC OIIMOKHU, KOTOPBIC yUYAIIUICS HE MOXET WUCIPABUTH MPH HABOMISIINX
BOIIPOCAX YUUTENS, OTCYTCTBHE OTBETA.

2. OueHKA IKCNEePUMEHTAJIbLHBIX YMEHMIA.

- O1eHKa CTaBUTCS HA OCHOBAHWM HAOJIOJICHUS 32 YUAIIUMHKUCS M MTMCBbMEHHOTO OTYeTa 3a padoTy.

OTMmeTKka «5»:

- paboTa BBITIOJIHEHA MOJHOCTHIO U MIPaBUJILHO, CIEIAaHbI TPaBUIbLHBIC HAOIIOICHUS U BHIBOIBI,

- DKCIIEPUMEHT OCYIIECTBJICH MO IJIaHy C YYETOM TEXHHKH O€30MacCHOCTH W TPaBHUI PadOTHI ¢
BEIIIECTBAMH M 00OPY/I0BAHHUEM;

- TIPOSIBJICHBI OPTaHU3aIMOHHO - TPYAOBBIE YMEHHsI, TOIJCPKUBAIOTCS YUCTOTAa pabovero Mecra u
MOPSIIOK (HA CTOJIE, SKOHOMHO MCIOJB3YIOTCSI PEaKTUBBI).

OrmeTrka «4» ;

- paboTa BBITIOJIHEHA TPABUILHO, CAEIAHBI MPABWIbHBIC HAONIOACHUS W BBIBOJBI, HO IPH STOM
SKCTIICPUMEHT TMPOBEJACH HE IOJHOCTHIO WJIM JIONMYIICHBI HECYIIECTBEHHBIC OIMMUOKM B paboTe ¢
BEIICCTBAMH U 000PYI0BAHUEM.

Ormerka «3»:

- paboTa BBINMOJHEHA TPABUJIBLHO HE MEHEE YeM HAIOJIOBUHY WJIM JIOMYIICHA CYIISCTBCHHAs OIIMOKa
B XOJI¢ JKCIICPUMEHTa B OOBICHEHWUU, B OQOpMIICHUU pPAOOTHI, B COOJIOACHUH TPABWI TEXHUKH
0e30macHOCTH Ha paboTe ¢ BeLIEeCTBAMH M 00OPYJOBaHHMEM, KOTOpas HCHpABISETCS MO TPeOOBaHUIO
YUUTEIS.

OrMmeTka «2»:

- momyieHsl Be (M Oonee) CYyHIECTBEHHBbIE OIIMOKM B XOJE JIKCIEPUMEHTa, B OOBSICHEHHH, B
opopmiieHHH pabOThI, B COOJIOICHUH MPABUJI TEXHUKUA OC30MACHOCTH TpU paboTe C BEIIECTBAMHU U
000py/0BaHNEM, KOTOPbIE yYaIlIUKCs HE MOXKET UCTIPABUTH JaXKe MO TPEOOBAHHUIO YUUTES;

- paboTa HE BBHITIOJIHEHA, Y YYAIIErocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMCHUS.

3. OueHka yMeHUii pemiaTh pacueTHbIe 32124 H.

O1MmeTKka «5»:

- B IOTHYECKOM PACCYKJIEHUHU U PEIICHUH HET OMMOO0K, 3a7a4a peiieHa paluoHaaIbHbIM CIIOCOO0M;

Ormerka «4»:

- B JIOTMYECKOM paCCYXJCHUU M pEIIeHHs HeT CYIIECTBEHHBIX OMIMOOK, HO 3ajada pelleHa
HepaIMOHAIBHBIM CITOCOOOM, WIIH JIOMYIIEHO He 00jiee IBYX HECYIIECTBEHHBIX OIINOOK.

Ormerka «3»:

- B JIOTHYECKOM PACCYKJEHUU HET CYIMIECTBEHHBIX OMIMOOK, HO JOIYIIEHA CYIIeCTBEHHAs OMMOKa B
MaTeMaTHUYECKUX pacyeTax.

OrmeTka «2»:

- IMEETCS CYIIECTBEHHbBIE OLTUOKHU B JIOTHYECKOM PACCYKIACHHUH U B PEIICHUU.

- OTCYTCTBHUE OTBETA HA 3aJaHUE.

4. OneHKa MMCbMEHHbBIX KOHTPOJIBHBIX PadoT.

O1mMmeTKka «5»:

- OTBET MOJHBIN U MPaBUIHHBINA, BO3SMOXKHA HECYIIIECTBEHHAS OIINOKA.

O1MmeTka «4»:

- OTBET HETIOJHBIN WK JOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OITHOOK.

O1meTka «3»:

- paboTa BBITIOIHEHA HE MEHEE YeM HAMOJOBHHY, JOMYIIEHA OJIHA CYIIECTBEHHAs OLIMOKA W TPH
9TOM JIBE-TPH HECYIICCTBCHHEBIE.

OTtmeTka «2»:

- paboTa BBITIOJIHEHA MCHBIIIC YeM HAIOJOBUHY WJIM COJCPKUT HECKOIBKO CYIIECTBEHHBIX OIMTHOOK.

- paboTa He BBIMOIHEHA.

[Ipu orieHKe BBITIOJHEHHS MHUCHbMEHHON KOHTPOJIBHON pabOThl HEOOXOAMMO YYHTHIBATH TPEOOBAHUS
eanHoro oporpaduyecKoro pexkuma.

5.0uenka TecToBbIX padoT.

TecThl, cocTOSsIIKE U3 TISITH BOIMPOCOB MOXKHO HCIIONB30BATh MOCE U3YUEHHUs KaXKIOTO MaTepuaia
(ypoka). Tect u3 10—15 BompocoB HCMOIB3yeTCS ISl MEPpUOIUIYECKOTO KoHTpousisa. Tect m3 20—30
BOIIPOCOB HEOOXOIMMO HCIIOJIB30BATh ISl UTOTOBOTO KOHTPOJIS.



[Ipu onleHMBaHWUY UCTIOJIB3YETCSI CIEAYIOIIAs IIKaja: I TeCTa U3 MSTH BOIPOCOB

* HET OIIMOOK — OLIEHKA «5»;

* 07lHA OIINOKa — OLIEHKA «4»;

* JIBE OIIMOKU — OIICHKA «3»;

* TpU OIIMOKU — OIICHKA «2».

Hnst tecta u3 30 BOpocoB:

* 25—30 npaBUJIBHBIX OTBETOB — OLIEHKA «5;

* 19—24 npaBWIbHBIX OTBETOB — OLIEHKA «4;

* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIE 12 TpaBUWIbHBIX OTBETOB — OIICHKA «2».

6. Ouenka pedepara.

Pedepar onenuBaercs 1o cienyomuM KpUTEPUSIM:

* cobOmoieHue TpeOOBaHUM K €ro 0(OPMIICHHUIO;

* HEOOXOIMMOCTh W JIOCTATOYHOCTH [IJIi PACKpPBITHS TEMbl INPUBEIACHHOW B TEKCTe pedepara
uH(popMaLuu;

* yMEHHE 00y4aronierocsi CB0O00IHO U3JIaraTh OCHOBHBIE HI€U, OTPAXKEHHBIE B pedepare;

* CIIOCOOHOCTH O00y4Yaromerocs MOHATH CYTh 3aJaBa€MbIX WICHAMH AaTTECTAllMOHHON KOMHCCUHU
BOIPOCOB U C(HOPMYJIUPOBATH TOUYHBIE OTBETHI HA HUX.

COJAEP)KAHUE ITPOI'PAMMBI ! IIVTAHUPYEMBIE PE3YJIbTATBI.
8 KJIACC (2uaca B Hene110,684)

Beenenue (7 4)

[Tpeamer xumuu, MeToAbl MO3HAHUSA B XUMHM: HAONIOJIEHHE, SKCHEPUMEHT, MOJAEIMPOBAHUE.
HcTouyHukyn XUMHUYECKOW MH(pOpMalMK, €€ MOJyYyeHHE, aHaIU3 U IPEJICTaBICHHUE €ro pe3yJIbTaToB.
[ToHsATHE O XMMHYECKOM 3JeMeHTe M (hopMax €ro CyliecTBOBAHHUS: CBOOOJHBIX aTOMax, MPOCTBIX U
coXHBIX BemlecTBa [IpeBpamienus Bemects. OTIN4YNEe XUMUYECKUX PEAKIUNA OT PU3NYECKUX SIBICHUM.
Ponp Xxumum B KM3HM uenoBeka. XemMopuiaus u xemodoOus. Kparkue cBeneHUsS M3 HUCTOPHU
BO3HUKHOBEHUS U pa3BuTus xumud. [lepuon anxumuu. [onstue o punocopckom kamue. Xumus B XVI
B. PazButne xumum Ha Pycu. Poilb OT€UECTBEHHBIX YYEHBIX B CTAHOBJICHUM XUMHUYECKOW HAYKH -
paboter M. B. JlomonocoBa, A. M. byrneposa, I. . MenneneeBa. Xumuueckasi CAMBOJIMKA. 3HAKH
XUMHUYECKHX DJEMEHTOB M IPOUCXOXKICHHWE MX Ha3BaHUH. Xumuueckue ¢opmyisl. WHAEKCH U
kodp¢unmenTsl. OTHOCUTENbHbIE aTOMHAs W MOJEKyJspHas Maccbl. Pacder MaccoBoil monu
XMMHUYECKOT0 3JIeMEeHTa 1Mo Gopmylie BemecTBa. [lepruoauueckas cucreMa XUMHUYECKUX 3JeMeHToB /1.
U. MenneneeBa, ee CTpyKTypa: Majible M OOJbIIME IMEPHOJbI, TPYNIBl M HOArPYNNbl (TJIaBHAs U
nobouHast). Ilepuoguueckass cucTeMa Kak CIPaBOYHOE I0COOHME Ui MOJNYYEHHUS CBEJICHMHA O
XUMHYECKHX JIEMEHTaX.

Pacuernbie 3agaum. 1. HaxoxkneHune OTHOCHUTENBHONM MOJIEKYJISPHOM MaccChl BEIIECTBA IO €ro
XUMHUUYECKON ¢opmyie. 2. BrluncieHne MaccoBOM J0IM XMMHYECKOTO 3JIEMEHTa B BEILECTBE MO €ro
dbopmyre.

JemoncTpanuu. 1.Mogenu (IIapoCTEp)KHEBBIC) PA3NMMYHBIX TMPOCTBIX M CIOXKHBIX BEIIECTB.2.
Konnekuust crekissHHOM XxuMmudeckod mnocynsl.3.Komneknus MaTepuaioB M H3AEIUI Ha OCHOBE
amomunus.4. Bzanmoaeiictere Mmpamopa ¢ KUCIOTON U TOMYTHEHHE U3BECTKOBOM BOJIBI.

JlabopaTopubie onbIThL. 1.CpaBHEHHE CBOMCTB TBEPIABIX KPHUCTAUIMYECKUX BELIECTB U
pacTBOpoB.2.CpaHeHHEe CKOPOCTH UCTIAPEHUS BOJIbl, OJICKOJIOHA M 3THJIOBOIO CIIMPTA ¢ (GHIBTPOBAIBHOM
Oymaru.



IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

Y4YeHUK HAYYUTCS: HCIIOJIB30BATh MIPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «aTOM», «MOJIEKYIay,
«XUMUYECKHI JJIEMEHT», «XHMUYECKUH 3HAK, WM CHMBOJ», «BELIECTBO», «IIPOCTOE BEIIECTBOY,
«CJIOKHOE BEIIECTBO», «CBOMCTBAa BEUIECTB», «XMMUYECKHE SBICHUS», «(DU3HUECKUE SBICHUSNY,
«K03(DPUIMEHTBIY, «HHAEKCH», «OTHOCUTENIbHAs aTOMHAas Macca», «OTHOCHTENbHAas MOJIEKYJIsIpHas
Maccay, «MaccoBasi J0Js 3JIEMEHTay; 3HATh: MPEAMEThl U3YUYCHUS XUMHU; XUMHUYECKHEe CUMBOJIBL: Al,
Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUsA W IPOU3HOIICHHUE;
KJIaccu(UIMpPOBaTh BEIECTBA MO COCTaBY Ha MPOCTHIE M CIOXKHBIC; pa3iMuaTh: Tela M BEIIECTBA;
XUMHUYECKHM DJIEMEHT M MPOCTOE BEIIECTBO; OMMCHIBATh: (POPMBI CYIIECTBOBAHUS XHUMHUYECKUX
3JIEMEHTOB (CBOOOJHBIC aTOMBI, IPOCTHIE BEIIECTBA, CJIOKHBIC BEIIECTBA); TaOJUUHYIO (opmy
[lepuonuyeckoil cuCTEMBl XHUMHYECKHX JJIEMEHTOB; IIOJIOKEHHE dieMeHTa B Tabmuue . W.
MenneneeBa, HCIONB3YsI TOHATUS «IEPHOJ», «TPYIIa», «rJaBHas MOATPYINay, «10O00YHAas
NOATPYIIay; CBOWCTBA BEIIECTB (TBEPHBIX, JKUAKUX, Ta3000pa3HbIX); OOBIACHATH CYIIHOCTb
XUMHUYECKHUX SBJICHUH (C TOUKH 3pEHUS aTOMHO-MOJICKYJSPHOTO Y4Y€HHUS)) U UX MNPUHLHUIIHAIBHOE
OTIaNYue OT (PU3WYECKHUX SIBJICHHUH; XapaKTepU30BaTh: OCHOBHBIE METOJbI HM3YYEHHUS ECTECTBEHHBIX
TUCIHUIUIMH (HaOdI0AeHHe, SKCIEPUMEHT, MOJECIMPOBAHKE); BEIIECTBO MO €ro XHUMHUYECKOH ¢opmyme
COIVIACHO IUJIaHy: KAayeCTBEHHBIH COCTaB, TUIl BEIIECTBA (MPOCTOE WJIU CJIOKHOE), KOJIUYECTBEHHBII
COCTaB, OTHOCUTENIbHAsI MOJIEKYIIpHAas Macca, COOTHOIIEHUE MAacC AJIEMEHTOB B BEILECTBE, MAaCCOBbHIE
JIOJIU DJIEMEHTOB B BEIIECTBE (IS CIIOKHBIX BEIIECTB); pOJb XUMHUHU (MOJIOKHUTEIBHYIO |
OTPUIIATENIbHYIO) B KH3HU YEIIOBEKa, apryMEHTUPOBATh CBOE OTHOILIEHHUE K 3TOM MpoOIeMe; BEIUUCIISTh
OTHOCHUTEJIbHYI0 MOJIEKYJSIPHYIO MacCy BELIeCTBa M MAacCOBYIO JOJI0 XUMHYECKOIO 3JEMEHTa B
COEIMHEHUSX; TPOBOINUTH HAONIOJCHUS CBOWCTB BEILIECTB U SBICHUMN, TPOUCXOASAIINX C BEUIECTBAMU;
coOIII0IaTh MpaBHJIa TEXHUKH O€30MaCHOCTH MTPU MPOBEICHIH HAOIIOACHNI 1 Ta00pAaTOPHBIX OIBITOB.

MertanpeameTHble pe3yJibTaThl 00y4eHHs

Y4YeHUuK HAYYHUTCS: ONPEesITh IPOOIEMBI, T.€. YCTAaHABIMBATh HECOOTBETCTBHE MEXKIY KEJIaeMbIM
U JCHCTBUTENbHBIM; COCTABIATh CIOXHBIN IJIaH TEKCTA; BIAJAETh TAKUM BUJOM M3JI0KEHHS TEKCTa, KaKk
NIOBECTBOBAHUE; I0JI PYKOBOJCTBOM YYMTENsl HPOBOJUTH HENOCPEACTBEHHOE HAOIIOJCHUE; 0]
PYKOBOJCTBOM Y4MTEIS OQOPMIIATH OTYET, BKIIOYAIOMIMKM ONMCaHHE HAONIO/EHHUS, €ro Pe3yjIbTaToB,
BBIBOJIOB; HCIONB30BaTh TaKON BHUJ MBICICHHOTO (MA€aTbHOT0) MOJAETUPOBaHUS, KaK 3HAKOBOE
MOJIeJIMpOBaHUE (HA MpUMEPE 3HAKOB XMMHUYECKHUX AJIEMEHTOB, XUMUYECKUX (POPMYI);UCIIONb30BaTh
TaKOH BHJI MaTepHalbHOro (MPEIMETHOT0) MOJAETUPOBaHUs, Kak (u3mueckoe MojaenupoBaHue (Ha
pUMepe MOJEIMPOBAHUS aTOMOB M MOJIEKYJ); MOIy4aTb XMMHUYECKYI0 MH(GOPMAIMIO U3 PA3IUYHBIX
HMCTOYHUKOB; OIpeNesTh OOBEKT M acleKT aHallu3a U CHUHTE3a; ONMPEAeNsTh KOMIIOHEHTHl 00beKTa B
COOTBETCTBUM C AacClEeKTOM aHajiu3a U CHHTE3a; OCYIIECTBIATh KAYECTBEHHOE U KOJMYECTBEHHOE
OTHCaHNe KOMIIOHEHTOB 00BEKTA; ONPEAETATh OTHOIIECHUS 00BEKTA C IPYTUMHU O0BEKTaMH; OMPEIesITh
CYIIIECTBEHHbIE IPU3HAKU OOBEKTA.

Tema 1. ATOMBI XMMHUYECKHUX 3JIEMEHTOB (9 1)

ATombl Kak (opMa CyIIECTBOBaHMSI XUMUYECKUX 3J€MEHTOB. OCHOBHBIE CBEACHHSI O CTPOEHUU
aToMoB. Jloka3aTenbCcTBa CIOXKHOCTU cTpoeHusi aromoB. OmbiTel Pesepdopna. [lnanerapuas mosens
ctpoeHus: aromMa. CocTtaB aTOMHBIX siiep: MPOTOHBI M HEUTpoHbl. OTHOCHTENbHAs aTOMHas Macca.
B3auMoCBsI3b MOHATHI «ITPOTOH», «HEUTPOH», OTHOCUTEIbHAs aTOMHas Macca». M3meHeHue yucia
IIPOTOHOB B SJp€ aTOMa - 00pa30BaHME HOBBIX XUMUYECKUX 3JIEMEHTOB. I3MeHeHue uncia HeUTpoHOB B
aape atoma - oOpa3oBaHue U30TONoB. COBpEeMEHHOE ONpe/eeHNUEe MOHATUS «XUMHUECKUH 3JIEMEHT).
H3oTonbl Kak pa3sHOBUJHOCTH AaTOMOB OJHOTO XHUMHYECKOrO »3JeMeHTa. OJeKTpoHbl. CTpoeHue
AJIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX MEPUOJOB MEPUOANUECKON CUCTEMBI JI.
U. MenneneeBa. [lonatue o 3aBepIIeHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM CllO€ (HEPreTHYECKOM
ypoBHe). Ilepnoanueckas cucrema xuMmuueckux siemeHToB JI. M. MenneneeBa U CTpOE€HUE aTOMOB:
buznyecKkuil CMBICI TOPSAIKOBOTO HOMEpa 3JEeMEHTa, HoMepa IpyIIbl, HoMmepa nepuoaa. V3menenue
qrclia JICKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO dJeMEeHTa - 0O0pazoBaHUeE
MOJIOKUTEIBHBIX M OTPUIATENbHBIX HUOHOB. VMOHBI, 00pa30BaHHbIE aTOMaMU METaJIOB U HEMETAJLJIOB.
[IpyuniHbl HM3MEHEHUS METAJUIMYECKUX U HEMETaUNIMYECKHX CBOWCTB B TNEpPHOJAX M Tpymnmax.
O6pa3oBanue OnHapHBIX coeanHeHui. [ToHsTHE 00 MOHHOM cBs3u. CxeMbl 00pa3oBaHUsI HOHHOM CBS3H.
B3aumoneiicTBue aTOMOB XHMHUYECKHX JJIEMEHTOB-HEMETANIOB MeEXay co0oil - oOpa3oBaHue



JBYXaTOMHBIX MOJIEKYJ TPOCTBIX BemecTB. KoBajeHTHas HeENoJspHas XUMHUYECKas CBS3b.
DNEKTpOHHBIE U CTPYKTypHble (opmynbl. B3aumoneiicTBuE aTOMOB XHUMHUYECKUX DSJIEMEHTOB-
HEMETAJUIOB ~ MeXay  coboii -  oOpazoBaHue  OWHApHBIX  COCIMHEHUN  HEMETaJIOB.
DNEeKTPOOTPULIATENLHOCTh. [IoHSATHE O KOBaJeHTHOW MOJIAPHOUN CBsA3U. [loHATHE O BaJEHTHOCTU Kak
CBOIICTBE aTOMOB 00pa30BbIBaTh KOBaJIeHTHbIE XUMUYecKue cBsi3u. CocraBieHue Gopmyn OUHApHBIX
COCMHEHUI [0 BAJEHTHOCTHU. B3aMMOJEHCTBHE aTOMOB XHMHYECKHX 3JIEMEHTOB-METAILUIOB MEKIY
co00ii - oOpa3oBaHKe METaNINYECKUX KpUcTaiioB. [IoHsATHE 0 MeTaUIMYECKOil CBSI3U.

JdemoncTpauuu. Moaen aToOMOB XMMHYECKHX JIEMEHTOB. llepuoanyeckas cucteMa XMMHYECKUX
anementoB J[. M. MenneneeBa. JlabopaTopHbie omnbIThL. 3.MojenupoBaHue TPUHIUIIA JICHCTBUI
CKaHMpYIoIEero Mukpockona.4.M3roroBiaeHue wMojeneld OWHAPHBIX coeauHeHui.S. M3roroBnenue
MOJIENH, UUTKOCTPUPYIOLLEH CBOMCTBA METAJUIMYECKOM CBSI3H.

IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

YdeHMK HAY4YUTCSA: MCIOJIb30BaTh MPU XAPAKTEPUCTUKE aTOMOB MOHATUS: «IIPOTOHY», «HEUTPOHY,
(QIIEKTPOH», «XUMHUYECKUH OSJIEMEHT», «MacCOBOE YMCIIO», «HM30TOI», «IJIEKTPOHHBIA CIION»,
«QHEPreTUYECKUN YPOBEHBY», <OJEMEHTHI-METAIUIbI», «3JEMEHThI-HEMETAIIBIY; MPU XaAPAKTEPUCTUKE
BEILLECTB IMOHATUS <«MOHHAsl CBSI3b», «HUOHBI», «KOBAJEHTHAs HEMOJSPHas CBA3b», «KOBAJIECHTHA
MOJISIPHAS CBS3BY, <BAJIEKTPOOTPULATEIIBHOCTDY, «BAJIEHTHOCTHY», «METAJUIMYECKAS CBS3b); ONHUCHIBAThH
COCTaB U CTPOCHHE aTOMOB 3JIEMEHTOB C MOPSAAKOBbIMU HOMepamu 1—20 B [lepuoanueckoil cucreme
xuMuueckux 3yemMeHToB [l M. MenaeneeBa; COCTaBIATh CXEMbl PACIPEIEICHHS BJEKTPOHOB IO
JJIEKTPOHHBIM CJIOSIM B DJIGKTPOHHOW OOOJIOUKE aTOMOB; CXeMbl 00pa3oBaHUS pa3HBIX THUIIOB
XUMHUYECKON CBS3M (MOHHOM, KOBAJIEGHTHOW, METAJJIMUYECKOMN); OOBICHITh 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB (3apsA0B SAep aTOMOB, YUCJIA 3JICKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM
CI0€, YHCIO 3allOJIHAEMBIX JJIEKTPOHHBIX CJIO€B, paAuyC aroma, JJIEKTPOOTPULATEIbHOCTD,
METAJIMYECKHE W HEMETa/NIMYeCKHe CBOMCTBA) B MEpUOAAX M Tpynmax (TJIABHBIX MOJrPYIINax)
Ilepnonnueckoir cucremsl XuMuueckux aneMmeHToB JI. M. MenzaeneeBa ¢ TOYKM 3pEHMS TEOPHUH
CTPOEHHSI aTOMa; CPaBHUBATh CBOWCTBA AaTOMOB XMMHYECKHUX 3JEMEHTOB, HAXOISAIIMXCS B OJHOM
Iepuoie WIM TJaBHOM mnoxarpynne Ilepuonnueckol cucTeMbl XHMHUYECKMX 3ieMeHtoB /[I. .
MenpneneeBa (3apsiioB s€p aTOMOB, 4YMCJIa 3JIEKTPOHOB Ha BHEIIHEM 3JJIEKTPOHHOM CIIOE, YHUCIIO
3aMOJIHSAEMBIX AJEKTPOHHBIX CIIOEB, PaJWyC aTOMa, 3JIEKTPOOTPUIIATEIbHOCTh, METAJUIMYECKHUE U
HEMETAJUTMUECKUE CBOMCTBA); JaBaTh XapaKTEPUCTHUKY XUMHUYECKHX DJIEMEHTOB MO WX IMOJIOKEHHUIO B
[Tepuoanueckoit cucteme xumMuueckux aeMeHToB 1. V. MenaeneeBa (XUMUYECKHM 3HAK, MOPSAKOBBII
HOMED, MEPUO, TPYIIa, MOATPYINA, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOEHUE aToMa — 3apsij sapa,
YHUCJIO MPOTOHOB U HEUTPOHOB B sijipe, OOIIEe YHUCIO 3JIEKTPOHOB, paclpeiiesieHue 3JIEKTPOHOB I10
AIIEKTPOHHBIM CJIOSIM); OIPEAETATh THUI XUMHUYECKOW CBsi3W MO (opmyse BeliecTBa; MPHUBOIUTH
MIpUMEPHI BEIIECTB C PA3HBIMU THIIAMHU XUMHUYECKOHN CBSI3U; XapaKTepHU30BaTh MEXaHU3MbI 00pa30BaHUs
KOBaJCHTHON CBsI3M (OOMEHHBII), HOHHOW CBSI3M, METAJUIMYECKON CBSI3U; YCTaHABIMUBATH MPUYMHHO-
CJICICTBEHHBIC CBSI3U: COCTaB BEIIECTBA — THUIl XMMHYECKOU CBS3HU; COCTABISATH (GOPMYIbl OMHAPHBIX
COEIMHEHUH 10 BAJICHTHOCTH; HAXOIUTh BAJICHTHOCTD JIEMEHTOB 10 (hopMyJie OMHAPHOTO COSAMHECHHUS.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHust

Ydyenuk HayuyuTces: GOpMyIUpOBaTH TUIOTE3y MO PEIICHHUI0 MPOOJIeM; COCTaBIATh IUIaH
BBITIOJTHEHHS YUeOHOM 3a/1auu, pemIeHus MpooOieM TBOPUYECKOTO U TTIOMCKOBOTO XapaKTepa, BBITOJIHEHUS
MIPOEKTa COBMECTHO C YUHUTENIEM; COCTABIISATh TE3UCHI TEKCTA; BJIAJIETh TAKUM BUJIOM U3JIOKEHUS TEKCTA,
KaK OMHCAHUWE; WCIOJh30BaTh TAaKOW BHUJ MBICICHHOTO (MIEATHHOTO) MOJEIUPOBAHUS, KaK 3HAKOBOE
MOJICTIMpOBaHUE (HAa MpHUMEpEe COCTaBICHHS cXeM OOpa3oBaHUS XWMUYECKOW CBsI3W); HCIOJIH30BATh
TaKOW BHUJ MaTepUaIbHOTO (MIPEAMETHOT0) MOJICTUPOBAHMS, KaK aHaJIOTOBOE MOJEIHPOBAHNUE;
UCIIONIb30BAaTh TAaKOW BHUJ MAaTEepPHAILHOTO (MIPEIMETHOT0) MOJAETUPOBaHUsA, Kak (hU3HUecKoe
MoO/IeTMpoBaHue (Ha MpUMepe MOJENICH CTPOCHHSI aTOMOB); ONPEAENATh OOBEKTH CPAaBHEHHUS U aCIEKT
CpaBHEHHSI OOBEKTOB; BBITIONHATH HETMOTHOE OJHOJMHEHHOE CpPaBHEHUE; BBINONHITH HEMOIHOE
KOMILJIEKCHOE CPAaBHEHHUE; BBIIOIHATH MTOJIHOE OJTHOJIMHENHOE CPAaBHEHUE.

Tema 2. IIpocThie BemecTBa (7 1)

[TonoxeHne MeTalJIOB U HEMETAUIOB B MEPUOAMYECKON cHUcTeMe XMMHUYecKux anemeHTtoB JI. M.
MengaeneeBa. BaxHeWlune mpoCThiE BEIIECTBA - METAJUIBL: JKEJIE30, ATOMUHUN, KaJbLHW, MarHuu,
HaTpuii, Kamui. OOmmMe ¢u3NUecKue CBONWCTBa METAIOB. BakHelue mMnpocThie BeEmecTBa -
HEMETaJUIbl, OO0pa30BaHHBIE aTOMaMH  KHUCJIOpOJa, BOAOpOJa, as3ora, cepwl, (docdopa,



yriepoia. MoJIeKyibl MPOCTHIX BEIIECTB-HEMETAIIJIOB-BOI0PO/1a, KK CIIOPO/Ia,a30Ta, TAJIOTCHOB.
OtHocutenbHass MOJNEKyJsipHas Macca. CTOCOOHOCTh aTOMOB XMMHUYECKHUX IJIEMEHTOB K 00pa30BaHUIO
HECKOJIBKMX IMPOCTHIX BEIICCTB - aJLIOTPONUsSA. AJUIOTPOIHBIE MOAU(HUKAIUK Kucioponaa, dhochopa u
osioBa. MeTayuinieckue U HeMEeTAINIMYECKHE CBOMCTBA MPOCTHIX BelleCTB. OTHOCUTENBHOCTD JCJICHUS
MPOCTHIX BEHICCTB Ha MeETaulbl W HeMeTauibl. Yucnmo ABoranpo. KommuecTtBo BemectBa. Moib.
Monsprass Macca. MousipHblii 00beM Tra3000pa3HbIX BemlecTB. KpaTHble €IMHUIBI KOJHMYECTBA
BCIIECTBA — MWUIMMOJb W KWIOMOJb, MWUIMMOJSPHAsS W KWJIOMOJIApHAs MacChl BEIECTBa,
MUJUTAMOJIIPHBIA Y KHJIOMOJISIPHBI OOBEMBI T'a3000pa3HBIX BEIIECTB. PacdyeTsl ¢ HMCHOIh30BAaHUEM
MOHSATUH «KOJIMYECTBO BEIECTBA», «MOJIAPHAs Maccay, «MOJIAPHBI O0BEM Ta30By», «IIOCTOSHHAs
ABoranpo». Pacuernble 3agaum. 1. BpluncieHue MOJSAPHOW MacChl BEIIECTB IO XHUMHUYECKUM
dopmynam. 2. PacueTpl ¢ MCMOIB30BAHWEM TMOHSATHH «KOJMYECTBO BEHICCTBA», «MOJISPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTaIPOY.

Hemouncrpanuu. [Toxydenne o3ora. OOpa3ipl 6€I0T0 U ceporo 0JioBa, 6emoro u kpacHoro (ocdopa.
HekoTopele MeTauibl ¥ HEMETAJUIbI KOJIMYECTBOM BemiecTBa 1 Mosib. Mojenb MOJIIpHOTO 0O0bema
ra3000pa3HBIX BEIIECTB.

JlaGopaTtopuble onbIThbl. 3.03HaKOMJICHHE C KOJUICKUMSAMU MeTauioB. 4. O3HakoMmJIeHUE C
KOJUIEKIIUSIMHI HEMETAILJIOB.

IIpenmeTHble pe3yJibTaThl 00yUYeHH s

YdeHuMK HAYYUTCSA: WCIOJIb30BATh TMPU XAPAKTEPUCTHUKE BEIICCTB MOHATHS: «METAJUIbI»,
«IUTACTUYHOCTB», «TEIJIOMPOBOAHOCTBY, <OJEKTPOINPOBOTHOCTDY, «HEMETAIUIbIY, «AJJIOTPOIHUSY,
«aJUTOTPOITHBIC BHIOM3MEHEHUS, MM MOJIU(DUKAIIMHIY; ONMCHIBATH IMOJIOXKEHUE JICMCHTOB-METANIOB U
3JIEMEHTOB-HEMeTaIUIOB B Ilepmoauyeckoit cucreme xumuueckux djaemeHtoB JI. M. Mennaeneesa;
KJIACCU(UITUPOBATh IPOCTHIC BEIIECTBA HA METAUIBI W HEMETaUIbl, 3JIEMEHTBI, OIPEACIATh
MPUHAJJISKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KJIacCOB — METallIbl U
HEMETaJUIbI;JOKa3bIBaTh OTHOCHUTEIIBHOCTh JIEJIEHUS IPOCTHIX BEIIECTB HAa METaUIbl M HEMETaJUIbI;
XapaKkTepu3oBaTh 00IIMe (PU3NYECKUE CBOMCTBA METAJUIOB; YCTaHABIMBATH MPUYMHHO-CIIEICTBEHHBIC

CBSA3M MEXIY CTPOCHHMEM aToMa M XHMMHYECKOM CBSA3bI0 B IPOCTBIX BEIIECTBAX — METALIaX M
HeMeTalyiax; OOBACHATh MHOrooOpa3ue NpPOCTHIX BEUIECTB TakuM (AKTOPOM, KaK aJUIOTPOIHUS;
ONMCHIBaTh CBOWCTBA BEIIECTB (Ha NIpHUMEpax NPOCTHIX BELIECTB — METANIOB U HEMETAJIOB);

coOroaaTh MpaBUiia TEXHUKU O€30MaCHOCTH MPH MPOBEASHUHN HAOMIOIeHUH 1 1a00paTOPHBIX OIBITOB;
WCIIOJIB30BaTh TMPU PEIICHHH PAaCUETHBIX 3aJad TMOHATUS: «KOJUYECTBO BEIIECTBA», «MOJbY,
«TOCTOSIHHAsE ABOTaIpO», «MOJISIPHAS Macca», «MOJSIPHBI 00BEM Ta30B», «HOPMANbHBIE YCIOBUS;
MPOBOJIUTh PACUETHl C HCIOJIH30BAHUEM TMOHSATUN: «KOJUYECTBO BEIECTBA», «MOJIApHAs Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSTHHAs ABOTAIPO».

MeTtanpeameTHblie pe3yabTaTbl 00y4eHHusl

VYyeHuK HayuyuTCs: COCTaBIATh KOHCIEKT TEKCTA; CAMOCTOSTENHHO HCIOIb30BaTh HEMOCPEACTBEHHOE
HAOJIOZICHUE; CaMOCTOSATENbHO O(OPMIISATH OTYET, BKJIIOYAIONIMNA OMHCaHUE HAOIIONCHUS, €ro
pEe3yNbTaTOB, BBIBOJOB; BBIMOJHATH MOJHOE KOMIUIEKCHOE CpPaBHEHHUE; BBINOJIHATH CpPAaBHEHHUE IO
aHajoru

Tema 3 . CoennHeHus1 XUMHYECKHUX 31eMeHTOB (144acoB)

Crenennr oxucneHus. CpaBHEHHWE CTETCHH OKHUCICHHS W BaJeHTHOCTU. OmpeneneHue CTeneHu
OKHUCJICHHUS DJIEMEHTOB M0 XHMHUYecKoil ¢opmyne coenuHenus. CoctaBieHue (opmyn OUHApHBIX
COeTMHEHMH, 00N crocod MX Ha3bIBaHMsI. bUHApHBIE COCTMHEHHS METAJUIOB M HEMETAJIOB: OKCHU/IBI,
xjopubl, cyabbuasl U ap. CoctaBienue ux (Gopmyn. buHapHble COeAMHEHHS] HEMETAIJIOB: OKCHUIBI,
JeTy4rne BOJOPOJHBIC COCIMHEHHS, MX COCTaB. [IpencTtaBUTeNny OKCHUIOB: BOJA, YIIEKHCIBIA Ta3 |
HeraiieHass u3BecThb. [IpeiacTaBuTenu JETy4yuX BOJOPOAHBIX COEAMHEHUM: XJIOPOBOAOPOJI M aMMHAK.
OcHoOBaHUsI, UX COCTaB W Ha3BaHUSA. PacTBOPMMOCTH OCHOBaHMI B Boje. TabiWila pacTBOPHUMOCTH
TUAPOKCUAOB U cosied B Boje. lIpencraButenu mienouyeid: THAPOKCHUIBI HATPUS, KaJIHUS U KaJbIUS.
[TonsiTe 0 KayecTBEHHBIX peakuusax. Muaukatopel. 3MeHeHNE OKpaCKU WHIWKATOPOB B IIEJIOYHOM
cpene. Kucnotel, ux coctaB u Ha3zBaHusa. Knaccudukanus kucnot. [IpencraButenu KUCIOT: cepHas,
coyiiHas U a3otHas. [lonsThe o mkane kuciaoTHocTy —kKana-pH. MI3MeHeHne okpacku MHIMKATOPOB B
KUCIOTHOM cpene. Coilu Kak MPOU3BOJHBIE KHCIOT W OCHOBaHMM. WX cocTtaB uW Ha3BaHWUI.
PactBopuMocTh coseir B Boje. IIpencraButenu comneit: Xiaopu HaTpus, KapooHaT u ¢docdaT KaabIusl.
AMopdHBIE ¥  KpHUCTAUTMYECKHE BemlecTBa. MEXMOJICKYISIPHBIE — B3aMMOACHCTBHs.  THITBI



KPUCTAJUIMYECKUX PELIETOK: NOHHAs, aTOMHAsi, MOJIEKYJISIpHAsl 1 METaJUIMYeCcKasi. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT THUIIOB KPUCTAUNIMYECKHX pEIIETOK. BelecTtBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO
CTPOEHHUsI. 3aKOH ITOCTOSIHCTBA COCTaBa JUJIsl BEIIECTB MOJIEKYJIIPHOIO CTpoeHus. UucCThle BemiecTBa U
cmecu. [Ipumepsl KUIKHUX, TBEPIBIX U ra3000pa3HbIx cMeceil. CBOMCTBA YMCTHIX BEIIECTB U cMecel. Mx
coctaB. MaccoBass U oObeMHasi OJM KOMIIOHEHTa cMmecH. Pacdersl, cBA3aHHBIE C HCHOJIb30BAaHUEM
MIOHSITHUS JTOJIA.

Pacuerunlie 3agaun. 1. Pacuer maccoBoil 1 00BeMHOM OJIEH KOMIIOHEHTOB CMECH BEILIECTB. 2.
Brruucnenue MaccoBoi 10JiM BEIIECTBA B PacTBOPE IO M3BECTHOM Macce pacTBOPEHHOTO BEILECTBA U
Macce pacTBopuTens. 3.Beluncienne Maccbl pacTBOPSEMOro BELIECTBA U PACTBOPUTEINS], HEOOXOUMBIX
JUIsl TIPUTOTOBJICHUSI ONPENEICHHOW MacChl PacTBOPAa C M3BECTHOM MACCOBOW J0JEH PacTBOPEHHOIO
BEIIECTBA.

JMemoncTpamuu. OOpa3ibl OKCHIOB, KHCJIOT, OCHOBAaHHMK M cojieidl. Monenu KpUCTaUIMYeCKUX
pEelIeTOK XJIopHaa Hatpusi, anmasa, okcuiaa yriepona (IV). KucnoTHo-1ienouHble WHIUKATOPHI,
M3MEHEHUE OKPACKH B PA3JIMUHBIX CpeJax YHUBEPCAJIbHBI MHAUKATOP U M3MEHEHHUE €r0 OKPACKU B
pasnuuHbIX cpenax. O3HAKOMIIEHHE C KOJUICKIIMEH BEIIECTB C Pa3HBIM THIIOM KPUCTAIMYECKON
pemieTku. M3rotoBienne Mojeneil, KpUCTAIUIMYECKHX perieTok. O3HaKoMIIeHHue ¢ o0pasliaMu TOpPHOMN
MOPOJIBL.

JlaboparopHbie oOnbITHL.5.O3HAKOMJIEHUE C KOJUIGKUMAMHM OKCHUAOB. 6. (O3HAaKOMIIEHHE CO
cBOMcTBaMHM amMmuaka. 7.KauecTBeHHble peakuuu Ha yriekuciblid ras.8.Onpenenenne pH pactBopos
KHUCTIOTHI. Ienoun u Boabl. 9.0mpenenenue pH pacTBOpoB JTUMOHHOTO M SI0JIOYHOTO COKOB Ha Cpese
11010B. 1 0.O3HaKOMIIEHUE C KOJUICKITUSIMU COJICH.

IIpeameTHbIe pe3yJbTaThbl 00y4eHUsI

YdeHuk HAYYHMTCSI: HCIOJIB30BATh MIPU XapPAKTEPUCTUKE BEIIECTB MOHATHS: «CTEIIEHb OKUCICHUS,
«BAJICHTHOCTb», «OKCHUIbD», «OCHOBAHMS», «UIEIOYN», «KAUYECTBEHHAs pEaKLUUsI», «UHIUKATOPY,
CKHUCJOTBI», «KHUCJIOPOJICOACPKAIIUE KHUCIOTHI», «OECKUCIOPOAHBIC KHUCIOTHI», «KHCIOTHAs Cpeian,
«IeNOoYHasl Ccpela», «HEWTpampHas cpena», «mkama pH», «comm», «amopdHbIE BellecTBay,
CKPUCTAUTMYECKHUE BEIIECTBAY», «KPUCTAJUIMUECKAsl PEIIeTKa», «AOHHAS KPUCTAJUTMYECKas PEIIeTKay,
«AaTOMHAsl KPUCTAJUITMYECKAsl PEIIETKA», «MOJEKYJISIpHAs KPUCTAIUIMYECKAsl PEIIeTKa», «MeTauIndecKas
KpUCTAJUTHYECKasi pPeIIeTKa», «CMECH»; KIIaCCU(PUIIMPOBATh CIOKHBIE HEOPTaHMYECKHE BEIIeCTBa IO
COCTaBy Ha OKCHUJbl, OCHOBAHUs, KHCIOThl M COJIM; OCHOBAHUS, KHCIOTHl U COJU MO PACTBOPUMOCTH B
BOJIC; KHCJIOTHI 10 OCHOBHOCTH W COJEPKAHHIO KHCIOPOJa; OMNpPENesiTh MPUHAIJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB K OJHOMY U3 U3YYEHHBIX KJIaccoB (OKCHUIBI, JIETY4H€ BOJOPOIHBIC
COCIMHEHUS, OCHOBAHWS, KHUCJIOTHI, COJHM) 10 (OopMyJie; OINUCHIBAaTh CBOWMCTBA OTJEIbHBIX
Mpe/CcTaBUTeNIed OKCUAOB (Ha TMpUMepe BOMBI, YIIEKUCIOrO Ta3a, HETallleHON W3BECTH), JIETy4HX
BOJIOPOJHBIX COEAMHEHUH (HAa MpUMepe XJOpOBOJOpOJa M aMMHaKa), OCHOBaHMN (Ha mnpuMepe
TUAPOKCUIOB HATPUS, KaJTUS U KaJIbILIKA), KUCIOT (Ha MpUMEpe CEpHOM KUCIOTHI) U coliel (Ha mpumepe
xjopuga Harpus, kapOoHaTa KaibIus, Qocdara Kaublus), OMPENETATh BAJICHTHOCTb U CTEICHb
OKHUCJICHHS DJIEMEHTOB B BEIIECTBAX;COCTABIATh (POPMYJIBI OKCHJIOB, OCHOBaHMM, KUCIOT M COJIEH IO
BAJICHTHOCTSIM M CTETICHSIM OKHCJICHHUS AJIEMEHTOB, a TaKXe 3aps/laM MOHOB, YKa3aHHBIM B TaOJuIe
PacTBOPUMOCTU KHUCJIOT, OCHOBAaHUN U COJIEH; COCTaBJISATh Ha3BAaHUS OKCHJIOB, OCHOBAaHUM, KUCIOT U
COJICH; CpaBHMUBATh BAJICHTHOCTh W CTENEHb OKWCJICHHS; OKCHJbI, OCHOBAHHUS, KHCIOTHI W COJU TIO
COCTaBy;  WCIONB30BaTh  TaOMUIly  PacTBOPUMOCTH NI ONpEACNeHUsT  PACTBOPHUMOCTH
BEII[ECTB;YCTAHABIINBATh TEHETUYECKYIO CBS3h MEXKIYy OKCHIOM | THAPOKCHIOM H Hao00OpoT;
MPUYUHHO-CIICACTBEHHbIE CBA3M MEXKJY CTPOCHMEM aToMa, XUMHUYECKOH CBS3bI0O M THUIIOM
KPUCTAJUTMYECKON PEMIETKH XUMHYECKHUX COCIMHECHHI; XapaKTEePH30BaTh ATOMHBIE, MOJICKYJSPHBIE,
MOHHBIE METAJUIMYECKUE KPUCTAUIMYECKHE PEUIeTKU; CpeAy pacTBopa C MNOMOLIbI0 IKainel pH;
MPUBOAUTH TPUMEPHI BEIIECTB C pPa3HBIMU THIIAMH KPUCTAJUTMYECKOW PEIIETKH; MPOBOIUTH
HAOMIO/IEHUsT 32 CBOWCTBAMHU BEIIECTB W SBJICHHUSIMH, MPOUCXOISIIMMU C BEIIECTBAMU;COOIIOIATH
IpaBWiia TEXHUKHM O€30MacHOCTH MpH MPOBEACHUHM HAOMIOJEHHI U ONBITOB; HCCIENOBATh CpPELy
pacTBOpa C MOMONIbIO MHIUKATOPOB; SKCHEPUMEHTAIIBHO Pa3auyaTh KUCIOTHI U IIEJIOYH, MOJb3YSACh
WHJUKATOpaMU; HUCIIOJIb30BaTh MPU PEUICHUM PACUETHBIX 33]1a4 MOHATUS «MaccoBas JIOJISl DJIIEMEHTa B
BEIIIECTBEY», «MAcCOBas JOJS PaCTBOPEHHOTO BEIIECTBa», «00OBEMHAs OIS Ta3000pa3HOTO BEIIECTBAY,
IIPOBOJIUTH PACYEThl C UCIIOIB30BAHUEM MOHATHA «MaccoBasl JOJIA 3JIEMEHTA B BEIECTBE», «MACCOBASI
JIOJIsl PACTBOPEHHOTO BEIIECTBAY, «00BEMHAS IOJIS Ta3000pa3HOTO BEUIECTBAY.



MeTanpeameTHble pe3yJabTaTbl 00y4eHUs

Y4YeHuK Hay4YHUTCs: COCTABIATh HA OCHOBE TEKCTA TAOJIUIIbL, B TOM YHUCIIE C IPUMEHEHUEM CPEICTB
UKT; moxg pykoBOACTBOM Y4YWTENsl HMPOBOAMUTH OIMOCPEIOBAHHOE HAOIIOJIEHUE; IMOJ PYKOBOJCTBOM
yuutenss oQopMIIATh OTYET, BKJIIOYAIOLIMA OMHMCAHHE SKCIEPUMEHTa, €r0 pe3ylbTaTOB, BHIBOIOB;
OCYIIECTBIISITh MHIYKTUBHOE 00001IeHHE (0T €IMHUYHOIO JTOCTOBEPHOrO K OOIIEMY BEpOSITHOCTHOMY),
T. €. ONPEAETATH O0IIME CYIIECTBEHHbIE IPU3HAKHU ABYX U 0ojiee 00BEKTOB U (PMKCUPOBATH UX B (hopme
MOHATHUS WU CYXJACHUS, OCYIIECTBIATh JeAYKTUBHOE o000OmeHne (MoABeIeHne €eIUHUYHOTO
JIOCTOBEPHOTO IMOJ 0O0IIee JOCTOBEPHOE), T. €. aKTyalu3upoBaTh IOHATHE WM CYXICHHE, U
OTOXJIECTBJISAITH C HUM COOTBETCTBYIOIIME CYIIECTBEHHBIE MPU3HAKK OJHOr0 WM Oosiee OOBEKTOB;
ONpEAeNATh AacHeKkT Kilaccu(UKalKM;, OCYUIECTBIATh KIAaCCHU(UKALUIO; 3HATh U HCIOJIb30BATh
pa3iudHbie GOPMBI IPECTABICHUS KIIAaCCUPUKALINN

Tema 4. U3meHeHus, npoucxoasimume ¢ Bemecrsamu (14 1)

IlonsTHe sBICHUN Kak M3MEHEHHM, INPOUCXOAIIUX C BeElleCTBaMU. SIBICHUA, CBSI3aHHBIE C
M3MEHEHHEM KPHUCTAJUTMYECKOTO CTPOCHMs BEIIEeCTBa MpPHU IOCTOSHHOM €ro cocTaBe, (U3NYecKue
apiieHusl. Pu3nueckre SBICHUS B XMMMU: JUCTUUIALMS, KPUCTAJUIM3ALMS, BbIIapUBAaHUE M BO3TOHKA
BelIeCTB, IIeHTpUdyrupoBanue. SIBneHNus, CBI3aHHbIE C U3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKUE
peakuuu. Ilpu3HaKM W yCIOBUS NPOTEKAaHUsS XUMHYCCKHX peaknuil. [loHsatne 00 09K30-
SHIOTEPMHUUYECKUX peakuusax. Peakuuum ropeHus Kak 4YacTHBIM ciaydail 3K30TEPMHUYECKUX PpEeaKIMid,
IPOTEKAIOLIUX C BbIIEICHUEM CBETA. 3aKOH COXPAHEHMS! MAacChl BEIECTB. XMMUYECKHE ypPaBHEHUS.
3HaueHue MHAEKCOB U kod(dduimentoB. CocraBieHne ypaBHEHUN XMMHUYECKUX peakuuii. PacueTsl mo
XUMHYECKUM ypaBHEHUsM. PelieHue 3aa4 Ha HaX0X/I€HUE KOJMYECTBA BEILIECTBA, MAaCChl WM 00beMa
MPOJYKTa PEaKMu MO KOJUYECTBY BEIIECTBA, Macce WJIM 00bEeMy HCXOJHOro BemiecTBa. Pacuersl ¢
UCIIOJIb30BAaHUEM IOHATHUS <«OJs», KOTJa MCXOJHOE BELIECTBO JAHO B BHJIE PacTBOpa C 3a/laHHOU
MacCOBOM J10JIEW pacTBOPEHHOTO BEIIECTBA WM COJAEPKHUT ONPENEICHHYIO JI0NI0 NpuMecen. Peakuun
pasznoxenus. Ilonsatue o ckopoctn xmmudeckux peakumil. Karammsatopel. @epmentsl. Peakiumn
coeauHenus. Katanutuueckue U HekaTanuTHyeckue peakuuu. OOpaTumble 1 HEOOpaTUMBbIE PEaKIHUH.
Peaknuu 3amenieHusi. DJIEKTPOXUMUYECKUN psJ] HANpPSOHKEHUM METaIoB, €ro HMCHOJIb30BaHUE IS
IIPOrHO3MPOBAHUS BO3MOXKHOCTH IPOTEKAHMSI PEAKIMI MEXAy MeTalllaMd M PacTBOpPaMU KHUCIOT.
Peakuuu BeITeCHEHHS] OJTHUX METANIOB U3 PACTBOPOB MX COJIEH ApyruMu MeTaiiaamu. Peakiuu oOMeHa.
Peakiun He#Tpanuzanuu. YclIoBUs NPOTEKaHUs peakuuid oOMeHa B pacTBOpax [0 KOHIA. THIIbI
XUMHUUYECKHUX peaklui (10 MPU3HAKY «YHUCIIO U COCTAaB UCXOAHBIX BEUIECTB U MPOAYKTOB pEaKlUK») Ha
IpUMepe CBOWCTB BOABI. Peaknus pasokeHHs - DJIEKTpOau3 BOAbl. Peaknuu coeauHeHus -
B3aMMOJICIICTBHE BOJABI C OKCHAAMHU METAJUIOB W HemeTayuioB. [loHsTue «ruapokcunsl». Peaxiuun
3aMEILIEHUsT - B3aMMOJCHCTBHE BOABI C IIEJIOYHBIMU M ULICIIOYHO3EMENBHBIMU MeETaUIaMU. Peaknuun
oOMeHa (Ha mpuMepe TUIpoin3a Cyinb(huaa aTFOMAHNAS U KapOu1a Kaablns).

Pacuernbie 3agaum. 1. BplunMcineHue 1o XHMMHUYECKUM YPaBHEHMSIM MacChl WM KOJINYECTBA
BEIL[ECTBA 10 U3BECTHOM MACCE WM KOJUYECTBY BEIIECTBA OJTHOTO M3 BCTYMNAIOIIUX B PEAKIUIO BEIIECTB
WIN TPOJIYKTOB peakiiu. 2. Boerunciaenne Macchl (KOJIMUECTBA BEIIECTBa, 00beMa) MPOAYKTa PEaKIiH,
€CIIM M3BECTHA Macca HCXOJHOIO BEIIECTBA, COJEPIKAILErO OIPEACIICHHYI0 [OJII0 NpHUMeceu. 3.
Bbruucnenune maccel (KolmdecTBa BelleCTBa, 00beMa) MPOJYKTa PpEaKIUH, €CIM H3BEeCTHa Macca
pacTBOpa U MaccoBasl 10JIs1 pACTBOPEHHOTO BELIECTBA.

JNemoncrpauuu. [Ipumeps! pusnueckux siBnenuil. 1.IlnaBnenne nmapaduna.2. Bosronka iona umu
OeH3oifHOM KucaoThl. 3.PacTBopeHme okpamieHHbIX conell. 4./{uddy3us TymmcTeiX BeecTs ¢ ropsmei
JaMITIOYKU HakainuBaHus. IIpuMepbl XMMHUYECKUX SIBICHHH: a) TOpeHue MmarHus; 0) B3auMoJeHcTBHE
COJITHOM KHCJOTHI C MpaMOpoM WM MeloM; B) monydeHue ruapokcuga menu (II); r) pactBopenue
MOJY4EHHOTO THJIPOKCUIA B KUCIOTAaxX; 1) B3aumoaencTeue okcuaa menu (1) ¢ cepHoit kucioroit npu
HarpeBaHUU; €) DPa3JIoKeHHE MepMaHraHaTa Kajus; ) B3aUMOJEHCTBHE pa30aBIEHHBIX KHCIOT C
MeTayuiaMu. Pa3ioxkeHne nepokcua BoJI0po/ia MOMOIIBIO JHOKCHIA MapraHia U KaTaja3bl KapTodens
1M MopkoBH. JIaboparopusie onbIThI. 16.IIpokannBanue Meau B TUIAMEHH CITUPTOBKHU WJIU TOpENKu. 17.
3amelenue Meau B pactsope xsopuaa meau (I1) sxenesom.

IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

Y4YeHUK HAy4WTCSl: MCIIOJIB30BaTh IPU XApPAaKTEPUCTUKE BEILECTB MOHITHS: <« OUCTUIUISILIUY,
«TIEPETOHKa», «KPUCTAIIM3ALNS, «BBIIapUBAHUEY, «(UIBTPOBAHUEY, «BO3TOHKA, WU CYOIMMAIIH,
«OTCTAauBaHHUE», «UIEHTPU(DYTUPOBAHHE», «XUMHUYECKas pEAKLUUsA», «XUMHUYECKOE YpPaBHEHHUEY,



«peaklyd COCAUHEHMS», «PEaKIHH pPA3I0KEHUS», «PEaKIUu OOMEHa», «peakluu 3aMElICHUs»,
«peaKIUU HEUTpaTU3aLUN», «IK30TEPMUUYECKUE PEAKIUNY», «OHIOTCPMHUYECKUE PEAKIUN», «PEaKIuu
TOPEHUS», «KATAIU3aTOPbl», «PEPMEHTBI», «OOpaTHMble peaklUUuu», «HEOOpPATUMBbIE pPEaKIUu»,
«KaTATUTUYECKUE PEAKIUU», «HEKATATUTUYECKUE pEeakUun», «psifi AaKTUBHOCTH METAILIOBY,
«TUAPOINIU3Y; YCTAaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXAY (QU3NYECKUMU CBONCTBAMU
BEIIECTB M CHOCOOOM pasesieHus] cMeceil; OOBSCHATh 3aKOH COXPAHEHUS MAacChl BEIIECTB C TOYKH
3pE€HUsI aTOMHO-MOJIEKYJISIPHOIO YYEHUS; COCTABJISITh YPAaBHEHUS XMMHYECKMX PEaKUUMHd Ha OCHOBE
3aKOHA COXPAHEHMSI MaccChl BEIIECTB; ONUCHIBATH PEAKLMU C MOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO WU
POJHOTO) s3bIKA M SI3bIKAa XMMHHU; KJIACCU(UUUPOBATH XUMHYECKHE PEaKUUU MO YUCIY U COCTaBY
HCXOJHBIX BELIECTB U MPOAYKTOB PEaKIUu; TeII0BOMY 3((DEKTy; HapaBiICHUIO MPOTEKAHUS PEaAKIIHH;
Y4acTUIO KaTallM3aTopa; HCI0JIb30BATh TaOJIMIy pPacTBOPUMOCTH JJIsl ONPEIEIICHUS BO3MOXXHOCTH
NPOTEKaHUs PeaKIuil OOMeHa; SJICKTPOXUMHUECKUN pPsij HalpsDKeHUH (aKTUBHOCTH) METAJUIOB ISt
ONPEAEIICHUS BO3MOXHOCTU MPOTEKAHUS PEAKIMIA MEKY METAJZIaMU U BOJHBIMU PACTBOPaMHU KUCIOT
U colyiedi; HaOMIOAAaTh W OINHKCHIBATh NPU3HAKKM W YCIIOBUS TEUYEHHS] XMMHMYECKUX pPEaKIHil, aenaThb
BBIBOJIbl HA OCHOBAHUM aHAJIN3a HAOIIOACHUH 32 SKCIIEPUMEHTOM; ITPOBOUTH PACUETHI IO XUMUUECKUM
YpaBHEHUSAM Ha HAXOXKJCHHE KOJIMYECTBA, MAcChl WM O0OBEMa MPOJYKTa PEAKIUU MO KOJIUYECTBY,
Macce WM 00BbEeMYy HUCXOJHOIO BEIIECTBA; C MCIIOJIB30BAHMEM IIOHATUS <«J0JI», KOIJAa HMCXOJIHOE
BEILECTBO JaHO B BUJIE PACTBOPA C 3aJaHHOM MacCOBOM /10J1€i1 pACTBOPEHHOT'O BEIIECTBA UJIM COJEPKUT
ONPEAEIIEHHYIO JIOJIO TPUMECEM.

MeTtanpeameTHsblie pe3yabTaTbl 00y4eHH s

Yd4eHHK HAYYMTCH: COCTABJIATh HA OCHOBE TEKCTa CXEMBI, B TOM YHUCIIE C IPUMEHEHUEM CPEICTB
UKT; camocTosTensHO OQOPMIISITh OTYET, BKIIIOYAIOUINI OMHCAHHUE YKCIIEPUMEHTA, €ro Pe3yJbTaToB,
BBIBOJIOB; HCIIOJIB30BaTh TAaKOH BHUJ MBICIEHHOIO (UAEaJIbHOI0) MOJAEIUPOBAaHUSA, KaK 3HAKOBOE
MoJIeJIMpOoBaHuE (Ha MpHMepe YpPaBHEHHMH XMMHUYECKUX PEakKIHil); pa3nuyarb o0BbEM U COACpKAHHE
IIOHATUI; pa3au4aTh pOAOBOE U BUJIOBOE MOHITHSA; OCYLIECTBIATh POJIOBUIOBOE ONIPEACIICHUE TIOHITUH.

Tema 5. PacrBopenme. PacrBopbl. Peakuumm #nOHHOro o0MeHa M OKHCJIUTEIbHO-
BOCCTAHOBHTE/IbHbIE peakuuu. (17 4)

PactBopenue kak Qu3uko-xumudyeckuit mporecc. [loHsATHE O THIpaTax M KPHCTAJUIOTHIpATax.
PactBopuMocTs. KprBbie pacTBOPUMOCTH KaK MOJIETb 3aBUCHMOCTH PAaCTBOPUMOCTH TBEPIBIX BEILIECTB
OT TeMmIiepaTypsbl.. HachlllleHHbIE, HEHACBIIIEHHBIE U MEPECHIIICHHbIE PACTBOPHI. 3HAUEHHUE PACTBOPOB
JUTSL IPUPOJIBI U CENbCKOTo X034aicTBa. [ToHsTHE 00 27EKTPOAUTUYECKOM NUCCOIMAMU. DIEKTPOIUTHI U
HEIJNEKTPOJUThI. MeXaHu3M AMCCOLUMALNU BJEKTPOJIUTOB C PA3IMYHBIM THUIIOM XUMHUYECKOH CBS3H.
Crenenp snexTponuThyeckol auccoruanuu. CunbHble W crnadble anekTponuthbl. llonsrue 006
ANEKTPOJIUTUYECKON JIHCCOLUMALMU. OJEKTPOJUTHI M HEIJIEKTPOJUTHL. MeXaHW3M JAHCCOLMALUU
AIIEKTPOJIUTOB C PA3IUYHBIM THUIIOM XMUMHUYECKOH CBsI3U. CTENeHb 3JIEKTPOJUTUYECKON NHCCOLMALINU.
CunpHble U ciabble dMeKTpoauThl. OCHOBHBIE MOJIOKEHUS TEOPUHU INEKTPOIUTUYECKON TUCCOIUALINH.
HonHble ypaBHEHUS peakiuil. Y CIoBUs MPOTEKaHUsI peakliui 0OMEHa MEeX/1y 3JIEKTPOJIUTaAMHU /10 KOHIIa
B CBETE MOHHBIX MpencTaBieHuii. Knaccudukaius HOHOB U UX cBOiCTBa. KUCIOTHI, MX KiacCHUpUKaIus.
Huccoumanusa KUCIOT M KX CBOWCTBA B CBET€ TEOPUHM DIECKTPOJUTHUYECKOM IUCCOLUALIH.
MonexkynsipHble ¥ WOHHBIE YpaBHEHUS peakIUil KUCIOT. B3aumoneicTBHe KHUCIOT € MeTajulamH.
DJIEKTPOXUMHUYECKUI P HAPSKEHU MeTauioB. B3anmoneicTBre KUCIOT ¢ METaIaMU U OKCHUJIaMH
MeTauioB. BzanmonelcTBUE KHCIOT C OCHOBAHUSIMH - pEaKIMs HeWTpanu3auuu. BzaumonelicTBue
KUCIOT ¢ coiaMu. Vcmonb3oBaHue TaOIMIBI PacTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHUYECKUX
CBOMCTB kHUCIOT. OcHOBaHMs, WX Kiaccupukanus. J(uccomuaius OCHOBaHWM U MX CBOICTBAa B CBETE
TEOPUU DIEKTPOJIUTUYECKON AUcCconManvi. B3anMoaercTBue OCHOBAHUM C KUCJIOTaMH, KHCIOTHBIMH
OKCUJaMHU U CcoNisiMU. Vcmonbp3oBaHUE TaONHIBI PACTBOPUMOCTU IS XaPAKTEPUCTUKU XUMHUYECKUX
CBOMCTB OCHOBaHMH. Pa3mokeHuMe HepacTBOPUMBIX OCHOBaHMM mnipu HarpeBanuu. Conm, ux
Kinaccudukanus u aucconuanus B cBete TOJl. pasnmuunbix TuUmoB coneil. CBoiicTBa coleil B cBeTe
TEOPHUU AIEKTPOIUTUUECKON Aucconannu. BzauMoaencTBue coneil ¢ MeTajljiaMu, YCI0BUS MPOTEKAHUS
ATUX peakuuid. B3ammomencTBue coJied C KUCIOTaMHM, OCHOBAaHMSMHU M cOJsiMH. Mcmosib3oBaHue
TaOIHIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMHUIECKUX CBOUCTB coiieir. O600IeHre cBeIeHn 00
OKCHJIaX, WX KJIaccHU(PHUKAIIMN U XUMHYECKUX CBOMCTBaX. [ eHeTHUeCKHe Psiabl METAIOB U HEMETAJIIOB.
I'eneTndeckas cBs3b MEXAY KilacCaMd HEOPraHMYECKUX BeleCTB OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakiuu. OmnpenereHne CTeeHN OKUCICHUS ISl DJIEMEHTOB, 00pa3yIOIINX BEIIECTBA Pa3HbIX KIACCOB.



Peakiuu moHnoro ooMena u OBP. OxkuciuTens ¥ BOCCTAHOBUTEIb, OKMCICHHE M BOCCTaHOBJICHHE.
Peaknun mOHHOTO OOMEHAa M OKHCIUTEIBHO-BOCCTAHOBHUTENbHBIE peakinu. CocTaBlieHWE ypaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMd METOAOM 3JeKTpOHHOro OanmaHca. CBoOICTBa HPOCTHIX
BEIIECTB - METAJUIOB M HEMETAJUIOB, KHCIOT M COJIEH B CBETE NPEACTaBICHUNH 00 OKHUCIMTEIbHO-
BOCCTAaHOBUTEJBHBIX ITpOLIECCaX.

JemoncTpanuu. VcnbiTaHue BEHIECTB MU MX PACTBOPOB HA 3JIEKTPOINPOBOJHOCTH. 3aBUCHUMOCTH
3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTBI OT KOHUEHTpaluu. B3aumoneicTBue IUHKA C CEpOil, COISTHOM
kucinoToi, xmopuaom menu (II). I'openue marnus, mpokaiauBaHue MeAW. 3aMelleHue cyibdara Meau
JKEIe30M

JladopaTopubie onbIThl. 11.B3auMomeiicTBuEpacTBOPOB XJIOpH1a HATpUsI U HUTparta cepedpa. 12.
Peaxiiuu, xapaktepHbie 1Sl pacCTBOPOB KUCIOT (CONsiHOM uin cepHoi). 13. Peakuuu, xapaktepHble 1is
pacTBOpOB Ienoued (TMIPOKCHIOB HATpHsl WIM Kalus), MOJIydeHHE M CBOMCTBa HEPacTBOPHUMOTO
ocHoBaHus, Hanpumep rujapokcuna menu (II). 14. Peaknum, xapakrepHble I OCHOBHBIX OKCHIOB
(Hampumep, Ans okcuaa Kanblwms). 15. Peakuuu, xapakrepHble IS KUCIOTHBIX OKCHUIOB (Hampumep,
JUIsL yrJIeKucaoro rasza). 16. Peakuuu, xapakTepHble AJiS pacTBOPOB cojied (Hampumep, Uisl XJopuaa
memu (11)).

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

YdyeHuKk  HAy4WTCH: MCIOJB30BaTh IPU XapPaKTEPUCTUKE IMPEBpAIICHUN BEIIECTB IOHATHUSA:
«pacTBOP», «IJICKTPOJIUTUYECKAS JIUCCOLHUALULY, <OICKTPOIHUTBI», «HEIJIEKTPOIUTHI», «CTEMEHb
JTUCCOLIMAIIMNY», «CUJBHBIE DJICEKTPOJIUTBDY, «CJIA0ble AJIEKTPOJIUTHDY, «KATUOHBI», «AHHOHBI,
«KUCJIOTBI», «OCHOBaHMS», «COJIM», «UOHHBIE pEaKIHUH», «HECOJICOOpa3yrolue OKCHJBIY,
«COJIE00pa3yIOIUE OKCUIBI», KOCHOBHBIE OKCUIBI», «KUCIOTHBIE OKCUABI», «CPEAHUE COIU», «KUCIbIE
COJIN», «OCHOBHBIE COJIN», «TCHETUYECKUU PAI», «OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY,
«OKHUCIIMTEIIb», «BOCCTAHOBHUTEIIb)», «OKHCIEHUE», «BOCCTAHOBIIEHHWE)»; ONUCHIBATH PACTBOPEHUE Kak
(UBUKO-XUMHYECKUN MPOIECC; WUIIOCTPUPOBATh MPUMEpPAMU OCHOBHBIE TOJIOKEHUS TEOPUHU
ANEKTPOJIUTUYECKON AMCCOLUMALMM; TE€HETUYECKYI0 B3aMMOCBS3b MEXKIYy BellecTBaMu (MPOCTOE
BEIIECTBO — OKCHJI — THJPOKCHJ — COJIb); XapaKTepHU30BaTh OOIIME XUMHUYECKHE CBOMCTBA
KHCJIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHHI U COJIEH C MO3ULIMIA TEOPUU IEKTPOIUTHUUECKON
JIACCOLIMAIMU; CYIIHOCTh AJEKTPOJUTUYECKON TUCCOLUMAIMU BEIIECTB C KOBAJIEHTHOW MOJIAPHOW M
MOHHOM XUMHUYECKOW CBA3BIO; CYIIHOCTh OKHMCIWUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN; MPUBOAUTH
MpUMEPHl PEAKIIMi, MOATBEPKAAIONINX XUMHUYECKHE CBOMCTBA KHCJIOTHBIX M OCHOBHBIX OKCHJIOB,
KHCIIOT, OCHOBAHMH M COJI€H; CYIIECTBOBAaHHWE B3aMMOCBA3M MEXIYy OCHOBHBIMU KJIaCCaMHU
HEOPTraHWYECKUX BEIIECTB; KIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKIHUH IO «U3MEHEHUIO CTereHen
OKHCJIGHHS  DJIEMEHTOB, O0Opa3yliolIMX peardpyrollue BeIIeCTBa»; COCTaBIATh  YpaBHEHHS
AIIEKTPOJINTUYECKOW JUCCOLMAIMU KHUCJIOT, OCHOBaHMM M COJei; MOJeKyJIspHble, IOJHbIE U
COKpAIllCHHbIE MOHHBIE YPAaBHEHUS PEAKLUUNA C YYaCTHEM DSJIEKTPOJIMTOB; YPaBHEHHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKIUM, MCIONb3ysd METOJl JJIEKTPOHHOIO OajlaHca; YpaBHEHMsI peakuui,
COOTBETCTBYIOIIMX TOCIEAOBATEIBHOCTH («IIEMIOYKE») MPEBPALIEHU HEOPTraHWYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB; OMPEIENATh OKUCIUTEIb U BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHHE B
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIUAX; YCTAHABIMBATH MPUUYNHHO-CIICICTBEHHbIE CBSI3U: KJacc
BEIIECTBA — XUMHUYECKHE CBOWCTBA BEIIECTBA; HAONIOAATh W OINHCHIBATH PEAKIIUU MEXKITY
DIIEKTPOJIUTAMHU C TOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO WM POJHOTO) S3bIKa M S3bIKA XUMHH;
MIPOBOJIUTH OTIBITHI, MOATBEP)KIAIOIINE XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
BELIECTB.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHust

YdeHuk HayyMTCsl: J€1aThb IIOMETKH, BBIIUCKH, IUTUPOBAHUE TEKCTAa; COCTABIATH JOKIAJ;
COCTaBJISITh Ha OCHOBE TEeKCTa rpaduku, B ToM uucie ¢ npumeHnenuem cpencts MKT; Bnaners Takum
BUJIOM M3JI0KE€HUS TEKCTa, KaK PACCYXIEHHUE; MCIOJIb30BaTh TAKOW BHUJ MBICICHHOTO (MAEAIIbHOIO)
MOJIEJIMPOBaHUS, KaK 3HAKOBOE MOJEIMpOBaHUE (Ha MpUMEpe YpaBHEHHUI peakuuil Iuccouualu,
MOHHBIX YPaBHEHUU peaKIui, MOJypeaklUid OKHUCICHHUS-BOCCTAHOBJICHUS); pa3inyaTh KOMIIOHEHTHI
JI0Ka3aTeNnbCcTBa (TE3UC, apryMeHThl U (POpMY J10Ka3aTeIbCTBA); OCYLIECTBISATH MPSIMOE MHAYKTHBHOE
JI0OKa3aTelIbCTBO.

9kjacc (24 B Heaearo 68uacon)



1. BBenenue. O0masi XapakTepuCcTUKA XMMUYECKUX 3JIEMEHTOB U XUMUYECKUX PeaKkiuii.
ITepnonnuecknii 3axon u Ilepuoanueckas cucrema xumuueckux 3jiemenToB /I. M. MengeineeBa (7
1)

XapaKkTepuUCTHKa JIEMEHTA 110 €ro IMOJI0KEHUIO B [lepnoanueckoil cucreMe XUMUYECKUX JIEMEHTOB
H. WN. MenngeneeBa. CBoicTBa OKCHAOB, KHCJIOT, OCHOBaHHW M COJIE B CBE€T€ TEOPUHU
AIEKTPOJIUTUYECKON TUCCOLUALMN U OKUCIICHUSA-BOCCTAHOBIICHUS. [IOHATHE O ITEpEeXOaHBIX 3JIEMEHTAX.
AmdoTtepHOCTh. ['eHETHUECKUH sl TIEpEeXOAHOTO AIeMeHTa. [lepuonnueckuii 3akoH u [lepuonnueckas
cucreMa xumudeckux ieMeHtoB [[. M. MenneneeBa. Xumuueckass opraHusanus KMBOM U HEKHUBOU
NpUPOJbl. XMMHUUYECKHI COCTaB sApa, MAHTUU M 3€MHOM KOpbl. XHMMHUYECKHE 3JEMEHThl B KIIETKaxX
JKUBBIX OpraHu3MoB. Makpo- u MukposneMeHTbl. O000ieHre CBEIEHUNH O XUMHUYECKUX PEaKIUsX.
Knaccugukanus XuMHUECKUX PEaKIUK MO Pa3TUYHBIM MPU3HAKAM: «UHCIO U COCTaB PEarupyromux U
00pa3yromuXCcsl BEUIECTBY, «TEIIOBOU 3(PQPeKT», «HampaBiIeHUE», «U3MEHEHUE CTEIECHEH OKHUCICHHUS
AIIEMEHTOB, OOpPAa3yIOIIMX pEarupyroulfe BEIIecTBa», «(}as3a», «UCIONb30BaHUE KaTalU3aTOPay.
[TonsiTHE O CKOPOCTH XUMHUUYECKOU peakuu. DaKkTOphl, BAUSIOMINE HA CKOPOCTh XUMUYECKUX PEAKIIMM.
Karamuzaroper un karanm3. MHruburtopsl. AHTHOKCHAAHTHL. JleMoHcTpanuu. Pasmmunbie (opmbl
tabmuier . MI. MenneneeBa. Mojenu aToMOB 3jJeMEHTOB 1— 3-ro mepuoaoB. Mojellb CTPOCHHS
3eMHOTO Mmapa (TomepeyHblii pa3pe3). 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW PEAKIUU OT MPUPOJIBI
pearupyromux BeLECTB. 3aBUCHUMOCTh CKOPOCTM XHUMHUYECKOM peakUMu OT KOHIEHTPALMH
pearupymoIrx BeuecTB. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM PEaKIMK OT IJIOLIAIU COMPUKOCHOBEHMUSI
pearupyromux BeHIeCTB («KUISIIUK CJ0i»). 3aBHUCHUMOCTh CKOPOCTH XHMHYECKOH pEeakiuu OT
TeMIEpPaTypbl pPearupyronMx BeECcTB. ['OMOT€HHBI M TeTeporeHHbId Katain3bl. DepMeHTaTUBHBIN
karanu3. IHrubupoBanue.

JlabopaTopubie omnbiThl. 1. IlomyueHue ruapokcujia LHMHKA M HUCCIEIOBAHHUE €ro CBOWCTB.
2.Mopaenupoanue noctpoenus lleprnoanueckoit cucremsl xumuueckux nemenToB /. . Menaeneesa.
3. 3amenieHue xene3oM mMeau B pactBope cynbdara meau (I1). 4. 3aBHCHMOCTH CKOPOCTH XUMUYIECCKOM
peaklry OT MPUPOJAbl PEArpyIOlMX BEIIECTB HAa MPUMEPE B3aUMOJECUCTBUSL KUCIOT C METaJlJIaMu. 5.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW peaklUy OT KOHLEHTPALUU PEearupyrolrux BELIECTB Ha MpUMeEpe
B3aUMOJICMCTBUSl LIMHKA C COJITHOW KHUCJIOTOM Pa3IMYHON KOHILIEHTpauuu. 6. 3aBUCUMOCTh CKOPOCTHU
XUMUYECKOM PEAKUUU OT IUIOIIAAU CONPUKOCHOBEHMS pearupyrolux BewlecTB. 7. MoaenupoBaHue
CKUIALIETO Cl0s». 8. 3aBUCMMOCTh CKOPOCTHM XMMHUYECKOM pEaklMM OT TEMIIEPaTypbl pearupyrommx
BEIIECTB Ha Mpumepe B3aumojeicTBus okcuaa meau (II) ¢ pactBopoM cepHON KHCIOTHI pa3IudHOMN
Temmneparypsl. 9. Pa3noxenue nmepokcuaa BoAOpoaa ¢ MoMolnslo okcuaa Maprania (IV) u karamassi.
10. O6HapyxeHue KaTana3bl B HEKOTOPBIX MUILIEBBIX NMpoaykTax. 11. MHrubuposanue B3auMoaecTBUs
KHCJIOT C METAJIJIaMU YPOTPOIIUHOM.

IIpenmeTHble pe3ybTaTbl O00y4eHUS.YYEHUK HAYYMUTCS: MCIONb30BaTh IMPH XapaKTEPUCTHKE
MPEBPAIICHUI BEIIECTB MOHATHUS: «XHMHUYECKas pEaklUMs», «PEeaklUUd COCOUHEHUS», «PEeaKUuu
pa3joKEHUs»,  «peakuuu OoOMEHay», «peakUuu 3aMEIICHUs», «pPEaKUHH  HEeHUTpaIu3alun,
«OK30TEPMUYECKHE PEAKITUNY, «IHIOTCPMUUECKUE PEAKINN», «0OpaTUMBIE PEaKIUNy, «HEOOpaTUMBbIe
peakuumny, «OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUN», «TOMOTECHHBIE PEAKIMN», «E€TEPOrCHHBIE
pEeaKkIuu», «KATATUTUYECKHE peaKlUn», «HEKATAIUTUYECKHUE PpeaKIUu», «TerioBo dddexT
XUMUYECKOM PpEaKIUM», «CKOPOCTh XHMMHYECKOM pEeaklnu», «KATaIA3aTop»; XapaKTepu30BaTh
XUMHUYECKHE dTIEMEHTH 1—3-TO MeproI0B MO UX MOJIOKEeHHIO B [leproaudeckoil cucteMe XUMHYECKUX
anemeHToB JI. 1. MeHaeneeBa: XUMHYECKUIN 3HAK, MOPSAKOBBI HOMED, MEPHUOJ, Ipynna, MOATPYIIa,
OTHOCUTEIIbHAs aTOMHAsl Macca, CTPOCHHE aToMa (3apsij siApa, YUCIO MPOTOHOB M HEUTPOHOB B SApE,
olmiee 4HuCio AJIEKTPOHOB, pacHpeesIeHne 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM, TIPOCTOE BEIECTBO,
dbopMyna, Ha3BaHWE W THUI BBICIIETO OKCHJAA W THAPOKCHJA, JETY4ero BOJOPOJHOTO COSAMHEHUS (IS
HEMETAJIJIOB)); XapaKTepu30BaTh OOIINEe XUMUYECKHNE CBOWCTBA aM(POTEPHBIX OKCUIOB U THJIPOKCH]IOB;
MPUBOJUTH TPUMEPHl PEAKIHMH, MOATBEPKIAIONNX XUMHUYECKHE CBOWCTBA aM(pOTEPHBIX OKCHIIOB H
TUAPOKCHUIOB; JaBATh XapaKTEPUCTUKY XUMUUYECKUX PEAKLIUN MO YUCITY U COCTaBY MCXOJHBIX BEIECTB
U TPOAYKTOB pEAKIMH; TErIoBoMYy 3(QeKTy; HampaBICHHUIO MPOTCKAHHS PEAKIUW; H3MEHEHHIO
CTENEHENW OKHCIICHHSI DJJIEMEHTOB; AarperaTHOMy COCTOSIHAIO HMCXOJHBIX BEHIECTB; YYacTHUIO
Karajau3aTopa; OOBSICHAThP W MPHUBOIUTH TMPUMEPHI BIUSHHUS HEKOTOPBIX (aKTOpoB (mpupoaa
pearupyromux BEIIECTB, KOHIIEHTPALHsl BEIIECTB, JaBICHUE, TEMIIEPATypa, KaTaau3aTop, OBEPXHOCTh
COMPUKOCHOBEHHSI PEATUPYIONINX BEIIECTB) HAa CKOPOCTh XHMHYECKHX pEakiui; HaOMoAaTh |



ONKCBHIBATh YPAaBHEHUS PEAKUMHA MEXAYy BEUIECTBAMU C IOMOLIbI0 €CTECTBEHHOIO (PYCCKOro WX
pPOJHOrO) sI3bIKa M sA3bIKA XHWMHUU; IMPOBOJUTH OIBITHI, MOATBEP)KIAIOIINE XMMHUYECKHUE CBOMCTBA
aM(pOTEpHBIX OKCUAOB U THIAPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakLuu OT Pa3In4HbIX
¢dakTOopoB (IpUpOAA pearHpyOIMX BEUIECTB, KOHIEHTPAIMS BEIECTB, OaBJICHUE, TEMIIepaTypa,
KaTaJIn3aTop, IOBEPXHOCTb COIIPUKOCHOBEHUS pPearupyromiyux BEeLeCTB).

MeTanpeaMeTHble pe3yJabTaTbl O00Y4YeHHUsl.YUEHHK HAYYHTCH: OIpPEICNsATh Ielb y4eOHOM
JESITEIbHOCTH C IOMOIIBIO YUUTENS U CaMOCTOATENIbHO, UCKaTh CPEJCTBA €€ OCYIIECTBIEHUs, padoTas
10 IJIAHY CBEPATh CBOU JCHCTBHUS C LENBIO U MPH HEOOXOJUMOCTH HCIPABIATH OMIMOKU C OMOIIBIO
YUHTENISI U CaMOCTOSITENIBHO; COCTAaBJIATh AHHOTALMI0 TEKCTa; CO3[aBaTh MOJEIU C BBIACICHUEM
CYLIECTBEHHBIX XapaKTEPUCTHK O0OBEKTa U MPEACTaBICHUEM HUX B IPOCTPAHCTBEHHO-TPahUUECKON WUIIH
3HaKOBO- CHMBOJIMYECKOH ¢opme; ompenensiTth BUAbl KilaccU(UKauu  (€CTECTBEHHYIO H
UCKYCCTBEHHYIO); OCYIIECTBIIATh IPSIMOE JIeAYKTHBHOE 10Ka3aTeIbCTBO.

2. Metauasbi (14 4)

[Tonoxenue MmeramioB B Ilepuogmueckoil cucrteme xumuueckux siaeMeHToB . M. Menneneesa.
Mertammdeckas KpUCTALIMYECKAs PelIeTKa U MeTAJUTMYECKasi XuMudeckast cBsizb. O0mue puznyeckue
cBoiictBa MeTtayioB. CraBel, MX CBOWCTBA M 3HAY€HUE. XUMHUYECKHE CBOMCTBA METAUIOB Kak
BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX MOJIOKEHHSI B JIEKTPOXUMHUUECKOM sy HANPSKEHUH METalIoB.
Koppo3zus meranios u cnioco6sl 60ps0ObI ¢ Heil. MeTtansl B mpupoje. O61mue crnoco0bl UX MOTyYEHHUS.
OO01as xapakTepucTUKa LIEJIOYHbIX MeTaiioB. MeTaibl B pupoje. OO0mue crnocoObl UX MOJy4eHUsI.
Crpoenune atomos. Illenounsle MeTaibl — IPOCTBIE BELIECTBA. BakHeWIINEe COEIUHEHMS ILET0YHBIX
METAJIJIOB — OKCH/Ibl, TUIPOKCHUIBI U COJH (XJIOPU/bl, KAPOOHATHI, CyIb(aThl, HUTPATHI), UX CBOMCTBA U
OpUMEHeHHe B HapoaHoM XxoszsaicTtBe. KanuiiHble ynoOpenus. OOmas XapakTepUCTHUKA 3JIEMEHTOB
rmaBHod moxarpynnsl Il rpymnmel. Ctpoenue aromoB. lllenouHo3emenbHble MeTallbl — IPOCTHIE
BellecTBa. BakHellne COeIMHEHUs IEN0YHO3EMEIbHBIX METANIOB — OKCHJbI, TUIPOKCHIBI U COJIU
(xmopuapl, KapOOHATHI, HUTPATHI, Cylb(daTel, GochaTsl), UX CBOWCTBA M NMPHUMEHEHHE B HApPOIHOM
xo3siicTBe. AnmoMuHuit. CTpoeHue aroma, pu3nyeckue ¥ XMMHUYECKHUE CBOWCTBA MPOCTOTO BEILECTBA.
CoenvHeHUs aMIOMUHUS — OKCHUJ M TUAPOKCUI, MX aM(OTepHBIM xapaktep. Baxkueiimume comu
amomunus. Ilpumenenue amoMuHus U ero coeauHenuil. XKeneso. CtpoeHue atoma, ¢pu3ndeckue U
XUMHYECKHE CBOWCTBA MpOCTOro BemiecTBa. I'enermueckue psnapl Fe+2 u Fet+3 . Baxuelimme comu
JKese3a. 3HaueHUe XKelle3a U €ro COEMHEHUN I MPUPOJAbI M HAPOJHOTO X034icTBa. JleMOHCTpaluu.
OO0pa3upl MIENOYHBIX U IIEI0YHO3eMENbHBIX MeTaiioB. O0Opa3ipbl cruiaBoB. BzanMopelicTBue Hatpus,
JUTUS M KajblMs ¢ BOJOM. B3auMopelcTBHe HaTpus M MarHus C KUCIOpoAOM. BiaumopneiicTBue
MeTaiioB ¢ HemeTaiiamu. [lonydenue runpokcunos xenesa (11) u (I11).

JlabopaTopubie onbIThl. 12. B3aumoneicTBue pacTBOPOB KHMCIOT M cojled ¢ MeTtamnamu. 13.
O3nakomieHue ¢ pynamu kenesa. 14. OxpammBaHue TUIAMEHU COJIIMH IICTIOYHBIX METauioB. 15.
B3aumopeiictBue kanbius ¢ Bonoi. 16.1lonyuenne rugpokcnia Kaapus U UCCIEI0BAaHUE €TI0 CBOMCTB.
17. IlonyuyeHnue rufpokcua aJlOMUHUS U UCCIe0BaHUE ero cBOWCTB. 18. B3aumopeiicTBue xenesa c
consiHoM kucnoTou. 19. [Monyuenue runpokcunos xenesa (1) u (II1) u u3ydenne ux cBOUCTB.

[Tpaktukym 1. CBoiicTBa MeTaNIOB M UX coequHEHHH (3 1)

1. OcyuiecTBieHHE HENOYKH XMMUUECKHUX IPEBPAIIECHUN.

2. IlonyuyeHne n CBOMCTBA COEAMHEHUN METAJLIOB.

3. Pemenue skcriepMMeHTaIbHBIX 33a4 Ha paclio3HaBaHUE U MOJyYEHUE COSUHEHUIM METaIJIOB.

[Tpu 1ByX4acoBOM IJIaHUPOBAHUU MTPOBOAMUTCS TOJILKO MpaKkTHUecKas padoTa 3

IIpenmerHbie pe3yjbTaTbl 00y4YeHHsl. YUYEHHK HAYYHTCH: HCIONB30BATh IPHU XAPAKTEPUCTHKE
METAJJIOB M MX COEIUHEHUH TMOHATUSA: «METAJUIbl», «PSAJl AKTUBHOCTH METAJUIOBY», (IIIeJIOYHbIE
METAIIIIBI», «ILEJI0YHO3EMENIbHbBIE METAJIIBI», UCIIOJIB30BATh UX MPU XapaKTEPUCTUKE METAIJIOB; JaBaTh
XapaKTePUCTUKY XHMHYECKUX DJIEMEHTOB-METAJUIOB (ILIEJOYHBIX METAJJIOB, MarHus, KaJbLUs,
IIOMHUHMS, JKEJe3a) N0 MX MoJIoKeHHI0 B Ilepuoanueckoit cucteme xumudeckux snemeHtos [, U.
MeneneeBa (XUMHUYECKUH 3HAK, MOPSAKOBBIM HOMEp, MEPUOJ, Tpyla, MOArPYyINa, OTHOCHTENIbHAs
aTOMHasi Macca, CTpOEHUE aToMa (3apsj sSApa, YUCIO MPOTOHOB M HEUTPOHOB B sizpe, OO0Iee YUCIIO
9JIEKTPOHOB, paclpe/ielieHue 3JIEKTPOHOB IO 3JEKTPOHHBIM CJ0sIM), MPOCTOE BEIIECTBO, (hopMyia,
Ha3BaHMWE M THUII BBICLIETO OKCHAA M TMJIPOKCH]IA); HA3bIBaThb COECIUHEHUS METAJIJIOB M COCTaBIATh UX
(GopMynbl IO Ha3BaHMIO; XapaKTepU30BaTh CTPOEHHE, oOuue (U3NYecKhue M XMMUYECKHE CBOMCTBA
IPOCTBIX BELIECTB-METANIOB;, OOBSICHATh 3aBUCHUMOCTb CBOMCTB (WM TpEACKa3bIBaTh CBONCTBA)



XUMHYECKHX 3JIEMEHTOB-METAJUIOB (pajnyC, METAJUIMYECKHE CBOMCTBA 3JIEMEHTOB, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX HMH COCIUHEHHH (KHCIOTHO-OCHOBHBIE
CBOMCTBA BBICIIMX OKCHUAOB M TUAPOKCHIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA) OT
nosio>keHus B [lepuonnyeckoii cucteme xumuueckux 3nemeHToB /1. V1. MenaeneeBa; onucsiBaTh 0011e
XMMHUYECKHE CBOWCTBA METAJUIOB C MOMOILBIO €CTECTBEHHOI'O (PYCCKOTO MM POAHOIO) S3bIKA U S3bIKA
XUMHH; COCTaBIIATh MOJIEKYJISIPHBIE YpPaBHEHHS pEeaklui, XapaKTepU3YIOIIMX XUMHUYECKHE CBOICTBa
METAJJIOB W HX COCIUHEHUH, a TakKe OJJICKTPOHHBIE YPAaBHEHHsS IIPOLECCOB  OKHMCIIEHUS-
BOCCTAHOBJICHMSI; YPAaBHEHMsI 3JIEKTPOJIMTUYECKOW JUCCOLMALMHU; MOJIEKYJIIpHbIE, TIOJHBIE U
COKpAILLCHHBIC MOHHBIC YPAaBHEHUS PEAaKLMHU C y4acTUEM DJICKTPOJIMTOB; yCTAHABIMBATh NPUYUHHO-
CIICICTBEHHBIC CBS3M MEXAY CTPOCHMEM aTOMa, XHMHYECKOM CBS3bIO, THUIIOM KPHUCTAUIMYECKOU
PELIETKH METAJUIOB M WX COCJUHEHUH, MX OoOmuMH (U3NYECKHUMH U XUMHUYECKUMH CBOICTBaMU;
ONMCHIBATh XUMUYECKUE CBOMCTBA IIEIOYHBIX U LICIIOYHO3EMENbHBIX METAJUIOB, 4 TAKXKE aJTIOMUHUSA U
JKeJle3a U UX COEIMHEHUH C IMOMOIIBI0 €CTECTBEHHOrO (PyCCKOTO WM POJIHOIO) SI3bIKA U SI3bIKA XUMUM;
BBINOJIHATh, HAONIOATh M ONMCHIBATh XUMHUYECKUI 3KCIEPUMEHT IO PACIO3HABAaHMIO Ba)KHEHIINX
KaTHOHOB METAJIJIOB, T'MJIPOKCHJI-MOHOB; 3KCIEPUMEHTAIbHO MCCIEI0BaTh CBOWCTBA METAJUIOB M HX
COCIMHEHUH, pelaTh JKCIEPUMEHTalbHbIE 3aladd 10 TeMe «MeTalibl»; ONMCHIBATh XUMUYECKHUU
HKCIEPUMEHT C ITOMOIIBIO0 €CTECTBEHHOTO (PYCCKOIO WJIM POJIHOIO) fA3bIKA U SI3bIKA XUMUU; POBOJIUTH
pacyeTsl 10 XUMHUYECKUM (popMyliaM M ypaBHEHHSIM PEaKLMH, MPOTEKAIOUIMX C yYaCTHEM METaJIOB U
UX COCIMHEHHH.

MeTtanpeaMeTHble pe3yabTaThl 00yueHHMs. YYeHHUK HAy4dHMTCHA: paboTaTh 10 COCTaBIEHHOMY
IUIaHY, MUCIIONb3Yyd Hapsily C OCHOBHBIMU U JOIOJIHUTENbHBIE CPEJCTBA (CIIPAaBOUHYIO JIUTEPATYpY,
cioxHele pubopsl, cpeactsa MKT); ¢ moMmoupio yuutens otouparh Ui pelleHHs y4eOHbIX 3ajad
HEOOXOIMMBIE CIIOBapH, SHIMKJIIONEANH, CIIPABOYHHKH, SJIEKTPOHHBIC AUCKH; COIIOCTABIISATh M OTOUPAThH
UHPOPMALIMIO, TMOJYYEHHYI0 M3 Pa3IMYHBIX HCTOYHMKOB (CIIOBApH, SHIMKIIONEINH, CIIPAaBOYHHKH,
DIIEKTPOHHBIE TUCKH, ceTh MHTEpHET); MpeacTaBisaTh MHPOPMALUIO B BHAE TAOJHII, CXEM, OIMOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npumeHeHueM cpenctB MKT; odopmiasts cBou MbIciM B YCTHOM H
MUCbMEHHOW peYHd C YYETOM CBOMX YYEOHBIX M JKU3HEHHBIX PEUYEBBIX CUTYyallUd, B TOM 4HCIE C
npuMmeHeHneM cpeacts MKT; cocTaBiaATh peLeH3MI0 Ha TEKCT; OCYILECTBIATh NOKA3aTENbCTBO OT
MPOTUBHOTO.

3. HemeTasibl (25 4)

OO0mass xapakTepuCTHUKa HEMETaJUIoB: MojoxeHue B Ilepuoguueckoll cucteMe XHMHUYECKUX
anemeHToB JI. M. MenneneeBa,0c00EHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTpOOTpHULaTeNbHOCTh (D0) Kak
Mepa «HeMeTammyHocTy, pan 0. Kpucramnmmyeckoe CTpoeHHE HEMETAJIOB — IMPOCTHIX BEILECTB.
Amnorponus. Pusuyeckue CBOWCTBA HEMETauIOB. (OTHOCHUTENBHOCTh MOHATHM «METAI» U
«Hemetaiu». Bogopoa. [lonoxenue Bomopoaa B [lepuoguyeckoil cucteMe XUMUYECKUX 3JIeMEHTOB /1.
H. MenneneeBa. Ctpoenue atoMa U MoJIeKyibl. PU3NUECKUE U XMMHYECKHE CBOMCTBA BOAOPOJA, €TO
nojiyueHue U npuMmenenue. Boga. Ctpoenue mosekynsl. BogoponHas xuMmuueckas cBsizb. @usndeckue
CBOWCTBa BOJIbl. AHOMAJIMM CBOWCTB BOABI. ['MapoduibHble U THAPOPOOHbBIE BelecTBa. XUMUYECKHUE
cBoiictBa Bonbl. Kpyrosopor Bonbl B mpupoje. Bomoounctka. Aspauusi Boabl. BeIToBbIE (DUIBTPEIL.
MunepanbHble BoAbl. JJucTuinupoBaHHas Boja, ee MoxydyeHue 1 npumenenue. O0Imas xapakTepucTuka
rasioreHoB. CtpoeHue atromoB. [IpocThie BelecTBa U OCHOBHBIE COEIMHEHUS T'aJIOTEHOB, X CBOWCTBA.
Kparkue cenenust o xsope, 6pome, ¢prope u ioxe. [IpuMeHeHHe TajoreHOB M UX COEAMHEHHUH B
HapoaHoM xo3siiictBe. Cepa. CTpoeHHe aTroma, aJuIOTPOIUs, CBOMCTBA M MpPUMEHEHHE POMOMUYECKOM
ceprl. Okeupsl cepol (IV) u (VI), ux nonyuenue, cBoiictsa u npumenenue. CepHasi KUCIOTa U €€ COJH,
UX NPUMEHEHHE B HAPOJHOM Xo3sicTBe. IIponsBoacTBo cepHOil kuciaoTel. A30T. CTpoeHne atoma H
MOJIEKYJIbI, CBOICTBA IIPOCTOrO BellecTBA. AMMMAK, CTPOEHHE, CBOWCTBA, MOJIyY€HUE U IIPUMEHEHUE.
Conu ammoHus, ux cpoiictsa u npumeHenne. Oxcunpl azota (1) u (IV). A3otHas kucnora, ee cBoiicTBa
U ipuMeHeHne. Hutpatel 1 HUTPUTHI, TpoliieMa UX COJIEPKaHUS B CEIbCKOXO03SICTBEHHOM MPOTYKIIUH.
Azotabie ynoopenus. ®ochop. CtpoeHne atoma, allIoTpOmus, CBOMCTBA O6emoro u kpacHoro ¢gocdopa,
ux npuMeHeHue. OcHOBHBIE coeanHeHus: okcun docdopa (V) u oprodocdopHas kuciora, hocdarsl.
®dochopupie ynoOpenus. Yraepoxa. CTpoeHue aToma, aUIOTPOINHs, CBOWCTBA MOJU(PUKAIIHIA,
npumenenue. Oxcupsl yriepoaa (II) u (IV), ux cpoiictBa u nmpuMmenenue. KapOoHaTsl: KalbLUT, coaa,
MOTall, UX 3HAYCHHE B MPUPOAE M XKU3HMU 4esioBeka. Kpemuuii. CTpoeHue aToMa, KpHCTaIMYECKUMA
KpeMHHM, ero cBoiictBa u npumenenue. Oxcup kpemuus (IV), ero npupoanHbie pa3HOBUIHOCTH.



Cunukatbl. 3HaYEHUE COCMHEHUN KPEMHUS B KUBOM M HEXUBOW mpupoje. [loHsitue o cuiamkaTHOMN
NPOMBIIIICHHOCTH. JleMoHcTparuu. OOpasipl TajJoreHOB — IPOCTHIX BelIECTB. B3anmopeicTue
raJIOTeHOB C HATpHEM, C allOMUHHEM. BoiTecHeHHe XxJ10poM Opoma WM MOJa U3 PacTBOPOB MX COJIEH.
B3anmopencrteue  ceppl ¢ METaJUIaMH,  BOJOPOAOM M KHCIOPOAOM.  B3saumonelcrtBue
KOHIEHTPUPOBAHHON a30THOW KHCIOTHI ¢ Meabto. llornomienne yriem pacTBOPEHHBIX BEIIECTB WIIU
ra3oB. BoccranoBnenue meau u3 ee okcunaa yriuem. OOpasibl NPUPOIAHBIX COSAWHEHHH XJIOpa, Cepbl,
docdopa, yriepona, kpemuus. O0pa3zibl BaXXHEHIIUX AJIs HAPOJHOTO X034HUCTBa CyNb(aToB, HUTPATOB,
kapOoHartoB, hocdaros. OOpa3sLbl CTEKIA, KEPAMUKH, LIEMEHTA.

JlaGopatopubie omnbiThl. 20. Ilonydyenne wu pacno3HaBanue Bojaopoaa. 21. Hccrnenosanue
MOBEPXHOCTHOTO HATSXKEHUS BoJbl. 22.PacTBopeHre mepMaHraHara Kajius WIM MEJHOTO Kymopoca B
Boze. 23. I'maparanms obe3BoxenHnoro cynbparta meau (II). 24. MzroroBiieHue rUICOBOTO OTIIEYATKA.
25. O3HaKOMJICHHE C KOJIIEKIMEH OBITOBBIX (UIBTPOB. 26. O3HAKOMIICHHE C COCTaBOM MUHEPAIbHOU
Bozbl. 27. KauecTBeHHas peakuusi Ha rajoreHuA-uoHsl. 28. ITomyueHnue u pacrno3HaBaHue KHCIOpOJA.
29. T'openue cepbl Ha Bo3ayxe u B kuciopone. 30.CBoiicTBa pa30aBIeHHOW CEpHOM KHUCIOTHL 31.
W3yuenne cBoiictB ammuaka. 32. PacmosnaBanume coneii ammonms. 33. CBoiicTBa paz0aBiIeHHON
a30THOM KHUCIIOTHI. 34. B3auMoieiicTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI C Menbto. 35. ['opeHue
docdopa Ha Bozmyxe U B kuciopoje. 36. Pacno3naBanue ¢gocdaros. 37. ['opeHue yrist B KUCIOPOJE.
38. IlomydeHue yroapHOM KHUCIOTHI U wu3yuyeHue ee cBoicTB. 39. Ilepexoxm kapOboHaTOB B
runpokapoonarsl. 40. Pasnoxenne ruapokapOonata Hatpus. 41. [TomyueHne KpeMHEBOW KHCIOTHI U
M3YyYEHUE €€ CBOWCTB.

IIpakTukym 2. CBoiicTBa coeiMHEHUIT HeMeTaJIOB (S 4)

1. Pemenue skcriepuMeHTaIbHBIX 3a7a4 1o Teme «[loarpymnmna ranoreHoBy.

2. Pemenue skcriepuMeHTaANbHBIX 3a7a4 110 TeMe«l loarpymnmna kuciaopoaar.

3. Penrenue skcniepuMeHTaIbHbIX 3a1a4 1o Teme «lloarpymnmna aszoray.

4. Pemienue skcriepuMeHTaIBHBIX 3a11a4 1o TeMe «lloarpyrmma yriepoaay.

5. Ilonydenue, coOupaHue U pacrio3HaBaHUE ra3o0B.

[Tpu 1ByX4acoBOM IUIaHUPOBAHUH MTPOBOSATCS TOJIBKO MpaKkTU4YecKue padboTsl 1,2 u 5.

IIpenmerHbie pe3yibTaTbl 00y4eHHsl. YUYEGHMK HAYYHMTCS: HCIOJNb30BaTh IPH XapaKTEPHUCTHUKE
METAJIJIOB U MX COEJUHEHHUM MOHATHUS: «HEMETaJUIbl», «TaJIOT€HbI», «aJIOTPOIHbIE BUIAOU3MEHEHUS»,
(OKECTKOCTb BOJBI», «BPEMEHHAs >KECTKOCTb BOJbI», «IOCTOSIHHAs JKECTKOCTh BOB», «0O0IIas
JKECTKOCTb BOJbD»; JaBaTb XapaKTEPUCTUKY XHUMHUYECKHUX DJIEMEHTOB-HEMETAIOB (BOJIOpPOAA,
raJlorTeHoOB, KHCIOpOAa, cepbl, a3oTa, (ocdopa, yriaepona, KpeMHHS) IO UX TIOJO0XKEHUIO B
[Tepuonnueckoii cucteme xumudeckux snemMeHToB J1. . MeHneneeBa (XUMHUYECKUN 3HAK, TTOPSIKOBBIN
HOMeEp, MEepuoJl, Tpylma, MOJArpyIna, OTHOCUTEIbHAs aTOMHAas Macca, CTpOeHHe aroMa (3apsan sjapa,
YHCJIO NMPOTOHOB U HEUTPOHOB B sijipe, OOIIee YHUCIO 3JIEKTPOHOB, paclpeiiesieHue 3JIEKTPOHOB I10
3JIEKTPOHHBIM CJI0SIM), IPOCTOE BELIECTBO, (hOpMyJia, Ha3BaHUE U TUI BBICHIETO0 OKCHJA U TMJIPOKCUIA,
dopMyna U XapakTep JETY4ero BOJOPOAHOIO COEIMHEHHS); HA3bIBaTh COCIUHEHHUS HEMETAJIOB U
COCTaBJIATH MX (POPMYIIBI O HA3BAaHHIO; XapaKTEpPU30BaTh CTPOCHUE, 00IIMe (PU3HUECKUEe U XUMUYECKHE
CBOICTBa MPOCTBIX BEIIECTB-HEMETAIOB; OOBSACHATH 3aBUCHUMOCTb CBOMCTB (WM TpEACKa3bIBaTh
CBOMCTBA) XMMHUYECKMX DJIEMEHTOB-HEMETAIIOB (paAMyC, HEMETAJUIMYECKHE CBONCTBA 3JIEMEHTOB,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMH COESAMHEHUH (KHCIOTHO-
OCHOBHBIE CBOWCTBAa BBICIIMX OKCHIOB W THUJIPOKCHJIOB, JIETyYUX BOJOPOJHBIX COEIMHEHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT MOJ0XkeHus B Ileproanueckoil cucteMe XUMHUECKUX
sanemenToB JI. . MenaeneeBa; onuchiBaTh OOIIME XUMHUYECKHE CBOMCTBA HEMETAJUIOB C MOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKa XUMHUH; COCTABIIATH MOJIEKYJISIPHbIE YpaBHEHUS
peakiui, XapaKTepU3YIOUIMX XHMHWYECKHE CBOWCTBA HEMETAUIOB M HX COEAMHEHMH, a TaKkKe
AIIEKTPOHHBIE YpPAaBHEHHUS TMPOILIECCOB OKUCICHHUSI-BOCCTAHOBIIECHUS; YPaBHEHUS DJIEKTPOIUTHUECKOM
JVCCOLMALINY; MOJIEKYJIIPHBIE, TIOJHBIE M COKpAIICHHBIE MOHHBIE YPAaBHEHHUS PEAKLUI C ydacTUEM
3JIEKTPOJIUTOB; YCTAHABINBATH IPUYUHHO-CIIEACTBEHHBIE CBA3H MEX]y CTPOCHHEM aTOMa, XMMHUYECKON
CBSI3b10, THIIOM KPUCTATMYECKON PELIEeTKH HEMETAJIOB M UX COCIMHEHUH, UX 00IUMHI (PU3NYECKUMU
U XUMHYECKMMH CBOMCTBAMH; OIHKCHIBATh XMMHYECKHE CBOMCTBA BOAOPOJA, TaJIOTEHOB, KHUCIOPOAA,
cepbl, a3ora, Qocdopa, rpaduTta, aamaza, KPeMHUS U MX COCTUHEHHA C TIOMOIIBID €CTECTBEHHOTO
(pyccKOro WM POJHOTO) SI3bIKA U SI3bIKa XUMHUU; OMUCHIBATH CIIOCOOBI YCTPAHEHHUS KECTKOCTU BOJBI U
BBINOJIHATh COOTBETCTBYIOIIMN MM XUMHUYECKUI IKCIEPUMEHT; BBIOJIHATH, HAOIIONATh U ONHUCHIBAThH



XMMHYECKHH 3KCIIEPUMEHT IO paclO3HAaBAaHMIO MOHOB BOJOPOJA M aMMOHUS, Cyilb(ar-, kapOoHaT-,
cunukar-, ¢ocdar-, xyuopua-, OpoMua-, MOAUI-UOHOB; SKCHEPUMEHTAIBHO MCCIIEOBATh CBOWCTBA
METAJUIOB U MX COEJMHEHHH, peliaTh dKCIepUMEeHTalIbHbIE 3a/1aun 110 TeMe «Hemeramibl»; onuceBaTh
XUMHYECKHH SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O MJIM POIHOTO) SI3bIKA U S3bIKA XUMUH;
IPOBOJUTH PacyeThl [0 XUMHUYECKUM (OpMyJIaM M YPaBHEHUSM PeakLui, IPOTEKAOLMUX C y4aCTHEM
HEMETAJUIOB U UX COCIMHECHMIA.

MertanpeamMeTHble pe3yJbTaTbhl OOyueHMs. Yualluics Hay4yuTCsA: OPraHU30BBIBATH YyueOHOE
B3aMMOJICHCTBHE B IpynIe (pacnpeaesaTh POJH, JOTOBapUBATHCS APYr C IPYrOM U T. 1.); MPEIBUICTD
(IpOrHO3MPOBaTh) MOCIEACTBHS KOJJICKTHBHBIX DPELICHUH; MOHMMATh NPUYMHBI CBOErO Heyclexa U
HaXOJUTh CHOCOOBI BBIXOJA M3 3TOW CHUTyallUd; B JUAJIOTe€ C YYUTEJIEM YUUThCS BbIpAaOATHIBATH
KPUTEPHH OLICHKU U ONPEACNATh CTEHEeHb YCICIIHOCTH BBHIMOJHEHHS CBOEH pabOThl W pabOTHI BCEX,
UCXO0J U3 UMEIOIUXCS KPUTEPUEB, COBEPILIEHCTBOBATh KPUTEPHH OLIEHKHU U I10JIb30BaThCs MU B XO/1€
OLIGHKU M CAMOOLIEHKH; OTCTauBaTh CBOIO TOUKY 3PEHHS, aPTYMEHTHUPYSI €€; MOJITBEPKAaTh apryMEHThI
(akTamMM; KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHUIO; CIIyIIaTh APYIHX, HbITATbCA NPUHUMATh IPYTYIO
TOYKY 3pEHUSsI, OBITh TOTOBBIM M3MEHHUTH CBOIO TOUYKY 3PEHUS; COCTABIATH pedepar Mo ONpeneIeHHON
dopme; OCYIIECTBIATE KOCBEHHOE PA3/IeIUTEIbHOE JJOKA3aTENbCTBO.

4. O6001eHHNe 3HAHMI IO XUMHHM 32 KYPC OCHOBHOI IKO0JbI. (11 1)

[Tepuonuueckuii 3akoH u Ilepmonmueckas cuctema xumuueckux snemeHtoB [l M. MenpgeneeBa.
Ou3NUECKUI CMBICI MOPSIKOBOTO HOMEpA AJIEMEHTa, HOMEPOB MEpPHOa M TPYNIbl. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB 3JIEMEHTOB U MX COEJUHEHUH B MEpHOAax W IPyNIax B CBETE MPEJICTABICHHUH O
CTPOCHUU aTOMOB 3JIEMEHTOB. 3HAUYECHUE TEPHOANYECKOTO 3aKOHA. BHUIbI XMMUYECKHUX CBSI3€H M THUIIBI
KPUCTANINYECKUX peleToK. B3auMocBs3b cTpoeHus 1 cBoicTB BemiecTB. Kiaccupukanus XuMiuuecKkux
peaKuii 1Mo pa3IUYHBIM IPH3HAKaM (YUCIO M COCTAaB PEarupyrolux M OOpa3yrOIIUXCsS BEIIECTB;
HaJIMuMe TIpaHMLbl pasgena (as; TerioBo 3¢ (ekT; U3MEHEHHE CTENEHEH OKUCIEHUS aTOMOB;
UCTIOJIF30BaHUE KaTalM3aTOpa; HalpaBleHHe MpoTekaHus). CKOPOCTh XWMHYECKHX PpEaKIuil Hu
dbaxTopsl, BiusoLre Ha Hee. OOpaTUMOCTh XUMHUUECKUX PEaKIMi U CrIocOObl CMEIIEHUS! XMMUYECKOTO
paBHOBecus. [IpocTeie U cOXHBIE BemecTBa. MeTayuibl 1 HEMETaJUThl. | eHeTHYecKne psijibl MeTaa,
HeMeTalia M mnepexogHoro meramia. OKCHIBI U THIPOKCUIBI (OCHOBaHUS, KHCIOTHI, aM(OTEpHbIE
THIPOKCUIBI), comd. VX cocraB, kimaccudukanus u OOIIMEe XUMHUYECKHE CBOWCTBA B CBETE TEOPHHU
AIIEKTPOIUTUYECKOM TUCCOIMALIMU U OKUCIUTEIHHO-BOCCTAHOBUTENBHOTO TIPOIIECcca.

TeMaTnuyeckoe NIAaHMPOBAHUE

8 kiacc

N Tema Koanuect
BO YacoB

1 Baenenue 7

2 Tema 1. ATOMBI XUMHYECKHX DIIEMEHTOB 9

3 Tewma 2. TIpocThie BemecTBa 7

4 Tewma 3. CoequHeHNS XUMHYECKUX DJIEMEHTOB 14

5 Tema 4. I3MeHeHU s, NPOUCXOASNINE C BEIIECTBAMU 14

6 Tema 5. PactBopenue. PactBopsl. Peakunu nonnoro oomena u 17

OKHCJIUTEITLHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH.
Hroro: 68
TeMaTnuyeckoe NJIAHNPOBAHUE

N| Tema Koanuect
BO YacoB

1 BBenenue. 7

2 Tema 1. MeTa/L1bI. 18




3 Tema 2. Hemertasiibl 31
4 Tema 3. O6001eHne 3HAHMI 10 XMMHH 32 KYPC OCHOBHOMH IIKOJIbI 12
Hroro: 68
9 kJaace
IHoypouHoe mIaHMpOBaHHe
8ku1acc
Ne Tema ypoka Koimuec Hara
TBO ILnan dDakrt
4acoB
BBenenue (7 yacoB)
1 XUMHS — 4aCTh €CTECTBO3HAHUSA 1
2 [Ipeamer xumun. BenecTsa. 1
3 [Ipaktuueckas pabotaNel. «I[Ipuembl oOpaieHus ¢ 1
1abopaTopHBIM 000pyTOBaHUEMY. BBOTHBIN
WHCTPYKTaX
4 [IpeBpaienus BemecTs. Posib XuMuu B KU3HU 1
YeJIOBEeKa.
5 Kpartkuii ouepk nctopun pa3BUTHS XUMUU. 1
6 [lepuonnueckas cuctema XMMHU4ECKUX 351eMeHToB /1. . 1
MenpeneeBa. 3HaKU XUMHUYECKUX DJIEMETOB.
7 Xumudeckue Gopmynbl. OTHOCUTENbHASI aTOMHAS U 1
MOJICKYJISIPHASI MACCHI.
Tema 1. AToMBI XUMHYECKHX 3JIEeMEeHTOB (9 yacoB)
8 OCHOBHBIE CBEJICHUSI O CTPOEHUU aTOMOB 1
9 N3menenus B cocTaBe siiep aTOMOB XUMHUYECKUX 1
3J1EMEHTOB. M30TOIBbI.
10 | CrpoeHue 3JIeKTPOHHBIX 000JI0YE€K aTOMOB. 1
11 | U3meHeHue uyKciia 3IeKTPOHOB Ha BHEIIHEM 1
SHEPTETUYECKOM YPOBHE aTOMOB XUMHUUYECKHUX
9JIEMEHTOB.
12 | B3aumopaeicTBHE aTOMOB 3JIEMEHTOM-HAMETAIIJIOB 1
MEXTy COOOM.
13 | KoBasieHTHas nojsipHasi XMMUYECKasi CBA3b. 1
14 | Metamunyeckasi XMMUYECKasi CBSI3b. 1
15 | OGoOmieHne u cucTeMaTu3alys 3HaHUH 10 TeMe «ATOMBI 1
XUMUYECKUX DJIIEMEHTOBY
16 | Konrponbnas pabora Nel «ATOMBI XUMHUECKHUX dJIe- 1
MEHTOBY
Tema 2. IIpocTsie BemecTBa (7 4acoB)
17 | Ananu3 KOHTpOJIBbHOH paboThl. [IpocThie BemecTBa- 1
METaJLIbI
18 | [IpocThie BenecTBa-HEMETAJUIbI. 1
19 | KonuyecTBo BemiecTBa 1




20 | MonsipHbIil 00beM ra3os. 1
21 | Pemrenune 3aga4 ¢ UCIIOJIL30BAHUEM ITOHATHH «KO- 1
JIMYECTBO BEIIECTBA», «IIOCTOSTHHAS ABOTapo»,
«MOJISIPHAsI MacCay, «MOJISIPHBIA 00bEM T'a30B»
22 | O00O0IIEHNE U CUCTEMATU3AIIUS 3HAHUI 110 TEME 1
«IIpocTeie BemecTBay.
23 | Konrponbhas pabora Ne2 «IIpocteie BemecTBa 1
Tema 3. CoennHeHHs1 XMMHYECKHUX 3J1eMeHTOB (14 yacoB)
24 | Ananu3 KOHTpOsIbHOU paboThl CTENEHb OKUCIEHUS. 1
25 | Baxneiimme kiaccel OMHAPHBIX COCTMHEHHN — OKCHIIBI U 1
JIETY4YH€ BOJOPOJIHbIE COEAUHEHHUS.
26 | OcHOBaHus. 1
27 | Kucnotsl. Pabota Hax npoekTom 1o teme «KucioTsl B 1
MIPUPOJIE U OMAY
28 | Counn. 1
29 | OGoO01eHne 3HAaHUH 0 KITACCH(PUKAIIMK CIIOKHBIX 1
HEOPraHMYECKUX BEIIECTB.
30 | Kpucrajmmyeckue peneTku. 1
31 YucTeIe BElleCcTBa U CMECH. 1
Pabora Hag npoexToM «CriocoObl pa3ieneHus cMeceH,
MPUMEHSIEMBIE B OBITY»
32 | MaccoBast u 00bemMHas 0 KOMIIOHEHTOB B CMECH 1
(pactBOpa) .
33 | Pemenue 3amau Ha Temy «MaccoBasi 1 00bEMHAST OISt 1
CMECH.
34 | Pemenne 3a1a4 Ha TeMy «MaccoBasi 1 0ObeMHas J10JIs 1
pacTBopay.
35 | IlpakTuueckas padora Ne2 «l[IpuroroBnenue pactBopa 1
caxapa M pacueT ero MacCOBOM J10JIU B PACTBOPE».
Texymuilt THCTPYKTax
36 | O6o01enue U cucTeMaTH3anys 3HaHUH 1o Teme 1
«CoeIMHeHNs] XUMUYECKUX FJIEMEHTOBY.
37 | KontposbHas padota Ne3 «CoenuHeHHs XMMUYECKUX 1
AJIEMEHTOBY.
Tema 4. U3menenus, npoucxoasiue ¢ Bemecrsamu (14 yacon)
38 | AHanu3 KOHTPOJbHOM paboThl. Pu3nYecKue SBICHUS B 1
XUMUH.
39 | IpakTuuyeckas padora Ne3 «HaOmronenus 3a 1
W3MEHEHUSAMH, MPOUCXOISAIINE C TOPSIIECH CBEUON.
Texymmi THCTPYKTaxK
40 | XuMudeckue peakiuu. 1
41 | IlpakTuyeckas padora Ned «[IpusHakyu XumMHuecKon 1
peakumny. TeKynmi HHCTPYKTAXK
42 | XuMU4eCKH€E YpaBHEHMUSI. 1
43 | CocraBieHre ypaBHEHUN XUMUYECKUX PEaKIuil. 1
44 | PacueTsl 10 XNMHUYECKUM YPABHEHUSIM. 1
45 | Peakuuu pa3noxeHHUsl. 1
46 | Peakmnu coeTMHEHUS. 1
47 | Peakuuu 3amenieHus. 1
48 | Peakuun oOMeHa. 1
49 | Tunsl XMMHUYECKUX pPEAaKLUH HA IPUMEPE CBOMCTB BOJIBI. 1
50 | Ob6obmeHue u cucTeMaTu3alus 3HaHU| TI0 TeMe 1

«I/ISMCHGHI/IH, MPOUCXOAAINNE C BEHICCTBAMM)).




51 | KonrponbHas padora Ne 4 «3meHeHus, 1
IIPOUCXOJSIIINE C BELIECTBAMM)
Tema 5. PacTBopenue. PactBopbl. Peakiiuu mOHHOT0 00MeHAa M OKMCJIUTEIbHO-

BOCCTaHOBHMTeJ/JbHbIe peakuuu. (17 yacos)

52 | Ananu3 koHTpoJBHOMU paboThl. PacTBopenue. PactBopu- 1
MOCTb BELLIECTB B BOJIE.

53 | DuekTponuTHYECKas JUCCOLUALIMSL. . 1

54 | OCHOBHBIE MOJOXKEHUS TEOPUU FTEKTPOIUTUYECKON 1
JICCOLUAIIUU

55 | MoHHbIE ypaBHEHUSL. 1

56 | YnpaxHeHHs B COCTaBJIEHUHU IOJHBIX U COKPAILlEHHBIX 1
MOHHBIX YpaBHEHUHN

57 | Kucnotsl, ux Kinaccu(uKays U CBOWCTBA. 1

58 | OcHoBanwms, MX KiIaccH(pUKAIKA U CBOWCTRBA . 1

59 | Okcuppl, ux Kiaccudukanus. 1

60 | Conu, xnaccudukaims v CBOMCTBA . 1

61 | I'eneTnueckast CBsI3b MEX/y KJ1acCaMU HEOPTaHUYECKUX 1
BEIIECTB.

62 | YropaxHeHus B COCTaBJICHUU OKUCIUTEIBHO- 1
BOCCTAHOBUTEJbHBIX PEAKLIUH.

63 | lIpakTudeckasi padora Ne5 «Pewmenue 1
SKCIIEPUMEHTAIBHBIX 3a7a9». TeKylmii HHCTPYKTax

64 | YnpaxHeHus B COCTaBJICHUU OKUCIUTEIBHO- 1
BOCCTAaHOBUTEJbHBIX PEAKLIUH.

65 | O6o0ueHue u cucTeMaTru3anus 3HaHUH 10 Kypey XUMUU 1
3a § Kiacc.

66 | O60OmeHe u cucTeMaTU3alus 3HaHUH 10 KypCy XUMUU 1
3a § Kiacc.

67 | UTtoropas KOHTpoJbHas paboTa. 1

68 | AHaiM3 UTOTOBOI KOHTPOJIHHOW PaOOTHI. 1

Hroro: 68




IToypouHoe MIaHMpPOBaHUe.

9 knacc
Ne Tema ypoka Kou- [ara
BO IInan | ®akT
yac
BBenenue.
1-2 XapakTepucTHKa XUMUYECKOTO 3JIEMEHTA 2
o ero nosoxeHuto B [lepuoauueckoii cucreme
J. 1. MennieneeBa
3-4 XapakTepucTuKa XUMHYECKOTO 3JIEMEHTa 2
10 KUCJIIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX
UM COE€IUHEHUI
o7 Xumnyeckue peakiuu. CKOpoCcTh XMMUUYECKOHN peakLuu. 3
Karanuzatops! 1 karanms.
MeTaJjuibl.
8 Bex 6poH30BBI, XKeJIe3HbII, METHBIH. 1
9 [Tonoxxenue MetayioB B [lepuoanyeckoii cucrteme 1
. . Menneneena.
10 O6mue dhuznyeckre CBOCTBa METAIIOB 1
11 CruiaBbl 1
12 XUMUYECKHE CBOWCTBA METAIIOB. PsiJl akTHBHOCTH METaJNIOB 1
13 MeTaiisl B IpupoJie, OOIIHE CITOCOOBI TTOJYYCHUS METAJIJIOB 1
14 OO6m1re MOHSTHS O KOPPO3UH METAIIOB 1
15 Il{enouHbIe METAILIBI 1
16- OO01as XxapakTepycTHUKa 3JIEMEHTOB IMTaBHOM noarpynisl |1 2
17 | rpynnsl, 6epuuinii, MarHui
18 AToMUHUI 1
19 XKeneso, ero crpoenue, pu3nuecKkne 1 XUMUYECKUE CBOWCTBA 1
20 I'enernueckue psansl xenesa (I1) u xenesa (I11). Baxueiimue 1
COJIM kKeJne3a
21 IIpakTnueckas padora Nel. 1
Pemenne skcniepumeHTanbHbIX 3a0a4 «[lomyuenue
COCJIMHEHHUI METAJIOB ¥ M3YYCHHE X CBOWCTBY
22 Pemrenne 3amau 1
23- O06o061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeMe 2
24
25 KonTtpoJuabHnas pabora Nel. Meraiisl 1
Hemertanibl
26,2 Hemerannsl: aTromsl 1 mpoctele BemecTsa. Bozayx. Kucnopon. 2
7 O30H.
28 XUMHUYECKUE DJIEMEHTHI B KJIETKAX JKUBBIX OPTraHU3MOB. 1
29 Bomopon 1
30 ["anorens 1
31 CoenuHeHns rajloreHoB 1
32 [Tonyuyenue rasoreHoB. buosnornueckoe 3Ha4eHUE U IPH- 1
MEHEHHE TraJlor€HOB U UX COCAMHEHUN
33 Kucnopon 1
34 Cepa. 1
35 CoennHeHus Cephl. 1
36 CepHas kucnora. OKHCINTEIbHBIE CBOMCTBA CEPHON KHCIIOTBI 1




37- Pemenue 3anay u ynpaxuenuit. O6o0mieHue u cuctema- 3

39 | Tu3anus 3HaHUH MO TeMe

40 A3sor 1

41 Ammuak 1

42 Conun aMmMOHUS 1

43 Kucnoposble coemHeHns a3ora 1

44 A3oTHas kuciora u ee coyin. OKUCIUTEIbHbIE 1

CBolicTBa a30THOM KUCIOTHI.

45 dochop u ero coequHEHUS 1

46, Pemenue 3anay u ynpaxuenuit. O6o01ieHue u cuctema- 2

47 | Tmzanus 3HaHUK 1O TeMe «A30T U pochop»

48 Yraepon 1

49 Kucnoponnsie coenuuenus yriepojaa 1

50 Kpemuuii u ero coeguHeHus 1

o1, Pemenwue 3amaq u ynpaxuenuii. O6o0meHue u 2

52 | cucremaruzanus 3HaHui o reme «lloarpymnmna yriaepona»

53 IIpakTHyeckasi padora Ne2. 1

Pemenue skcnepumMentanibHbix 3ana4u «llonydyenue
COEJIMHEHHI HEMETAJJIOB M U3yYCHHE UX CBOWCTB»

54, O000mieHre 1 cucreMaTn3anus 3Hannil o reMe «HemeTtamuieny 2

55

56 Kounrpoabsnas padora Ne2. 1

Hemeraisl
O06001meHHe 3HAHUI 10 XUMHUHM 32 KYPC OCHOBHOM IIKOJIbI
57 Ilepuoauueckuii 3aKOH ¥ IEPUOINYECKAST CUCTEMA 1
XUMUYECKUX DJIEMEHTOB
58 DnekTpooTpulareabHOCTh. CTenenp okucinenus. CtpoeHue 1
BEIIIECTBA
59 Knaccugukanus xumuueckux peakuuii. CKopocTb 1
XMMHYECKHUX PEAKIUH.

60 Jlucconumarusi 3JeKTPOIUTOB B BOJHBIX pacTBopax. MloHHBIE 1

ypaBHEHUS peaKIuil.

61 OBP 1

62 Heoprannueckue BemniecTBa, X HOMEHKIJIATypa U 1

KJIaCCU(UKAIIHS.

63 XapakTepHble XUMHUECKHE CBOICTBA 1
64, Perienne 3amau 2
65

66 O06001IeHNEe ¥ CHCTEMaTH3aITUs 1

67 IloarotroBka K UTOroBOI KOHTPOJILHOU paboTe 1

68 KonTtposnbHas paboTa 1 aHanu3 1

Wroro: 68

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Xwumus 8 xnacc/ I'abpuensa O.C., O01mecTBO ¢ orpaHUYEHHON 0TBETCTBEHHOCTHIO «/[PODAY;
AxmnmonepHoe obmiectBo «M3narenbetBo «IIpocBerenue



2. «Xumwus. 9 kimacce. ba3oeiit ypoBeHb» oT aBTopa O.C. ["'abpuensina.
METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA

1. T'abpuensu, O. C. MeTonuueckoe mocodue. Xumus 8,9 kinacc;

2. https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
INabpuensu, O. C. Xumus 8-9 kimacc. ba3zoBelil ypoBeHb. MeToanuecke peKOMEHIAMK B paboyast
nporpamma;

3. https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. VYpox (PDIN) https://resh.edu.ru

2.  VYpok (Hcmopran) https://nsportal.ru

3. (Kunacc) https://www.yaklass.ru

4. Bugaeoypox (MHTEPYPOK): https://interneturok.ru
5. TIlpesentanus (Mudoypoxk) https://infourok.ru
6
7
8
9
1

bubnurorexa L{OK https://m.edsoo.ru
[Mpesenranus (3uanuno) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/
VYpoxk : https://urok.1sept.ru

0. VYpoxk, npesentaruu:https://multiurok.ru
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