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HHOACHUTEJBbHAA 3AIINCKA

AnantupoBaHHas TporpaMMa IO XHMHH COCTaBJIeHA B COOTBETCTBHU C (enepaabHbIM
TOCYJJapCTBEHHBIM CTaHJIApPTOM oOO0IIero oOpa3oBaHHUs, 32 OCHOBY paboyeil mporpaMMbl B3sTa
nporpaMma Kypca xumuu i 8-11 kmaccoB oOmieoOpazoBarenbHbIX yupexiaenuit (aBtop O.C.
I"aGpuensH).

Kypc xumun 8-9 kiaccoB 3HAKOMUT C OCHOBHBIMH MOHSTHSAMH XuMuu. OTOOp MaTepuana
BBITIOJTHEH Ha OCHOBE MPUHIMIIA MUHUMAJIbHOTO 4YHCJIa BBOJMMBIX CIEHU(UYECKUX MOHSATHH U C
YUETOM MHTEPECOB O00YyYaroMUXCs, UX MOTPEOHOCTEH M BO3MOXKHOCTEH, HA OCHOBAHUH TICHXOJIOTO-
MEIMKO-TIEJarOTMYECKUX PEKOMEeHIauuid. YueOHbI Marepualn OToOpaH TakuM OOpa3oM, 4YTOObI
MOXKHO OBIIO OOBSCHUTH Ha JOCTYIHOM MJISi YYaIIMXCS YPOBHE COBPEMEHHBIE NPEACTABICHUS O
XUMHYECKON CTOPOHE SIBJICHHUI OKPY>KAIOLIEr0 MHUpA.

ABtop mporpammbl O.C.I'abpuensH MOCTpOMJI KypC H3yYeHHs] XHMHH Ha OCHOBE
KOHIEHTPUYECKOTO IMOAX0/1a, IJIE BECh TEOPETHUUECKUN MaTepuall paccMaTpUBAETCs B MEPBBIA TOA
obOyuenus (8 kimacc). B 9 kimacce mpogonmkaercss u3yudeHUE XUMHUU SJIEMEHTOB U BBOJUTCS KPaTKUI
KypC OpraHu4ecKOoi XHUMUHU.

IIporpaMmma BbINOJIHSIET IB€ OCHOBHbIE QYHKIIUM:

HNudopmannonHo-MeToandeckasi (pyHKIUS MMO3BOJISIET BCEM YYaCTHHKAM 00pa30BaTEIBLHOTO
mpolecca TMOMY4YUTh IMPEJICTaBlICHHE O LesIX, COJAep)KaHuHW, oOmed crpaterud oOydeHwus,
BOCTIMTAHUS U PA3BUTHUS, YUAIIUXCS CPEJICTBAMH JAHHOTO Y4eOHOTO IIPeaMETa.

OpranuzalMoHHO-TUIAHUPYIOMas (yHKIUS MpeaycMaTpUBAET BhIICICHUE 3TAOB 00y4EHUS,
CTPYKTypUpOBaHHE Yy4eOHOro MaTepuaia, ONPEIENICHUE €ro KOJUYECTBEHHBIX M KaueCTBEHHBIX
XapakTepUCTHK Ha KaXJOM U3 JTaloB, B TOM YHUCJIE IS COJACPXKATEIbHOTO HANOJHEHHS
MPOMEKYTOYHOM aTTECTAIIH YUAIIUXCSL.

AJnanTupoBaHHAas MporpaMMa  paccyuTaHa Ha  y4yalllMXCs HMMEIOIIHUX  CMENIaHHOE
cnennuYeckoe PpaccTPOMCTBO TCHXMYECKOTO PA3BUTHA, TIOITOMY TPU €€  COCTAaBJICHUH
YUUTBHIBAIMCH CIEAYIOUINE NCUXUYECKHE OCOOCHHOCTH JETei: HEYyCTOMYMBOE BHUMAHUE, MAIIbIH
00beM  TaMsiTH, HETOYHOCTb M 3aTPyJHEHWs  [pH  BOCIPOW3BEJCHHM  MaTepuana,
Hec(hOPMUPOBAHHOCTh MBICIIUTEIbHBIX ONEpalliidi aHallnW3a, CHHTE3a, CpaBHEHHs, 0000uIeHus,
HerpyOble HAPYIICHUS PEYH.

[Tponecc 00yyeHHs TaKUX MIKOJIbHUKOB UMEET KOPPEKIMOHHO-PAa3BUBAIOLINM XapakTep, YTo
BBIP)KAETCS] B WICTIOJI30BAaHUH 3aJ[aHWK, HAPABICHHBIX Ha KOPPEKIWIO MMEIOUIMXCS V YUYAIIUXCS
HEJOCTaTKOB M OMUPAETCS Ha CYOHEKTHBHBIA OMBIT YYalllUXCs, CBA3b HM3YyYaeMOr0 MaTepuana C
peasibHOM ku3HbI. OOyyatoniyecs 0CcBOOOKIEHBI OT 3ayYHMBaHUS U BbIBOjIa (OPMYyJl, Bce pabOThl
BBINOJIHAIOTCS C UHCTPYKIIMEH U 110 aJTOPUTMY.

OO0mas xapakrepucTuka yue0OHOro npeamera

OCHOBHBIMH ITPOOJIEMaMU XUMHH SIBIISIOTCS U3YYEHUE COCTaBa M CTPOEHUS BELIECTB, 3aBUCUMOCTHU
UX CBOICTB OT CTpOEHUS, KOHCTPYMPOBAaHUE BELIECTB C 3aJaHHBIMU CBOWCTBAaMH, HCCJIEIOBaHUE
3aKOHOMEPHOCTEH XHMHYECKHUX IpEeBpalleHUul M TNyTell ynpaBieHHs MMM B LEJIAX IOJyYeHHs
BELIECTB, MATEPHAJIOB, SHEPTUH.
H3yuenue xumuu 6 0CHOBHOIU WKOJIEe HANPABIEHO HA OOCMUIICEHUE CEOYIOUUX Y eTlell:

®  OCBOEHHMEe BaKHeHIIUX 3HAHMH 00 OCHOBHBIX TMOHATHSX U 3aKOHAX XUMHH, XHMHYECKOM
CHMBOJIHKE;

" oBJaJeHHMEe YMEHHUSMM HaOJI0JaTh XHMUYECKHE SBJICHHUS, TMPOBOAUTH XUMHUYECKHUMA
9KCIIEPUMEHT, ITPOU3BOJIUTH PACUETHl HA OCHOBE XUMHUYECKHUX (DOPMYI BEIIECTB U ypaBHEHHH
XUMHYECKHUX PEaKIIHii;

* pa3BHTHe I103HABATEIbHBIX HMHTEPECOB M MHTEIUIEKTYAJIbHBIX CIOCOOHOCTEH B mpoliecce
MIPOBEJCHUSI XUMHUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIbHOTO NpUOOpETeHHs] 3HAHUN B
COOTBETCTBUH C BO3HUKAIOIIUMHU KU3HEHHBIMH ITOTPEOHOCTIAMU;

* BOCHUTAHUE OTHOIIEHUS K XUMHHM KaK K OJHOMY M3 (YHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY O0IIe4YeIOBEYECKON KyIbTYpHI;

" [pUMeHeHHe NMOJYYeHHbIX 3HAHUH M YMeHU# /U1t 6€3011aCHOT0 MCIIOJIb30BaHMs BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3sIIICTBE U Ha MPOU3BOJICTBE, PEIICHUS TPAKTUUYECKHUX 3314



B ITOBCEHEBHON JKU3HHU, IPELYNPEXKACHUS SIBICHUN, HAHOCAILUX BPE]l 3I0POBBIO UEJIOBEKA U
OKpY>Kalolleu cpene.
MecTto npeamera B 0a3uCHOM y4eOHOM IJIaHe.

Jlis 00s13aTebHOr0 M3y4eHUsl y4eOHOro mpeamera «XUMHs» Ha dTarne OCHOBHOTO OOIIEro
oOpazoBanus (enepanpHblii 0a3uMCHBIA y4eOHBIM TUIAaH Ui OOpa30BATENbHBIX YUYPEKICHHUN
Poccutiickoit denepanuu oroaut 68 yacor B VIII kiacce n 68 yacoB B IX kiacce, u3 pacuera — 2
yueOHBIX Yaca B HEZEIIIO.

MeTtonsb! 00yuennsi: 6ecena, 00bsICHEHUS, 00BACHUTEIBHOE YTEHHE, paccka3. DKCIEPUMEHT,
HaOJI0ACHNE, IEMOHCTPAIIH, OTIBIT

®opMbl OPraHu3anuy y4eOHOM 1esiTeJIbHOCTH . HHANBU1YaJIbHbIC (BBIIOIHEHUE YYEHUKOM BCEX
olepanuii o pyKOBOJCTBOM YUYHTENs), paboTa B mapax, ypoK, IKCKypcusi, JabOpaTOpHbIE ONBITH U
IIpaKTUYEeCKHe padoThl, JOMAILIHEE 3aaHUE.

OO0mey4yeOHbIe YMEHHsI, HABBIKH H CIIOCO0BI eI TeJIbHOCTH

[Iporpamma mpexycMaTpuBaeT (GOPMHPOBAHHE Yy YYalUMXcs OOLIeyd4eOHBbIX YMEHMH u
HAaBBIKOB, YHHBEPCAJIBbHBIX CIOCOOOB JAEATENBHOCTH W KIIOYEBBIX KOMIETeHUuil. B  3tom
HalpaBJICHUU IPUOPUTETAMH JJs y4eOHOro mpeamera «XHMHUsS» Ha CTYNEHHM OCHOBHOIO OOLIEro
00pa3oBaHMsl SABISIOTCS: UCIOJIb30BAHUE JUIS MO3HAHUS OKPYXKAIOLIEr0 MUpPA Pa3IMYHBIX METOJIOB
(HaOnrofeHMs, U3MEPEHUs, OIBIThI, HKCIIEPUMEHT); IMPOBEACHUE MPAKTUYECKUX MU JITAOOPATOPHBIX
palboT, HECIOXKHBIX SKCIEPUMEHTOB M OMNMCAHUE UX PE3YJIbTAaTOB; HCIIOJIB30BAaHUE JIs pEIICHUs
MO3HABATENBHBIX 3a/la4 PA3JIMYHBIX HMCTOYHUKOB HWH(POpPMALWHU; COOJIOACHHWE HOPM M TPaBUII
MOBEJICHUSI B XUMHUECKUX Ja00paTopUsX, B OKpY Karolllel cpesie, a TaKkKe MpaBuil 340pOBOro odpasa
AKU3HU.

HJIaHI/lpyeMble pe3yabTaTbl OCBOCHHUS XMMHUHU U CUCTEMA UX OLICHKH

JlesiTenbHOCTh 00pa30BaATEIILHOTO YUPEKIACHUST OOIIero oOpa3oBaHUs B O0OYUYEHHUU XMMHH JOJDKHA
ObIThb HampaBjieHAa Ha JOCTHXKEHHME OOYYaroIMMHCS CIEIYIOUINX JHYHOCTHBIX Pe3yJbTATOB:
1) B LIECHHOCTHO-OpUEHTALIMOHHON c(epe — YyBCTBO IOPAOCTH 32 POCCUMCKYIO XMMHMUYECKYIO HAYKY,
IyMaHM3M, OTHOILIEHHE K TPY.y, LIeJIeyCTPEMIEHHOCTb;

2) B TpyAoBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalibHEHIIed o00pa3oBaTelnbHON
TPacKTOpUH;
3) B mTO3HaBaTeNbHOW (KOTHUTHBHOW, WHTEJUIEKTYaJbHOH) cdepe — yMEHHE YIpaBIsATh CBOEH

IIO3HABATENIBHOM EATEIbHOCTBIO.

JIMYHOCTHBIMHU pe3yIbTaTaMM M3yUYSHUs ITpeIMeTa « XUMUS» SBISIOTCS CIEIYIOLINe YMEHUS:

Oco3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPY’KAIOIIEr0 MHpPA, BO3MOXKHOCTHU €ro MO3HABAEMOCTH U
00BSICHIMOCTH Ha OCHOBE JIOCTH)KEHUI HayKH.

[TocTeneHHO BhICTpauBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHE:

0CO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa3oOBaHHIO, B TOM YHCIE M B paMKax
CaMOCTOSITENIHOM 1€ TEIbHOCTH BHE IIKOJIBI;

OLIEHUBATh >KU3HEHHBIE CUTYyallMM C TOYKH 3pEeHus 0e30MmacHoro obpaza *KHM3HH M COXpAaHEHHUs
3/10pOBbBS;

OLIEHUBATh HKOJIOTUYECKUI PUCK B3aUMOOTHOIIEHUH YelloBeKa U IpUpPOIbI.

Bo16upaTh MocTyInku, HalleJIeHHbIE HAa COXpaHeHHe U OepeXKHOe OTHOLIEHHE K MPUPOJE, OCOOEHHO
KHMBOHM, wu30eras MPOTHBOIOJIOKHBIX TIOCTYKOB, MOCTENEHHO YydYach M OCBaWBas CTPaTETUIO
paIoOHaIBLHOTO MTPUPOIOTOIB30BAHUS.

Cpeocmeom pazeumus JUYHOCTHBIX PE3yNbTATOB CIyXKaT y4eOHBIH Marepuan U MPOAYKTUBHBIE
3a/laHusl yueOHUKa, HalleJIeHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHHE OLIEHHWBAThH ITOBEJCHHE YeJIOBEeKa C
TOYKHU 3PEHUS] XUMUYECKOI 0€301MacHOCTH 110 OTHOIIEHHUIO K YEJIOBEKY U MPUPOJIE.

MertanpeaMeTHbIMH pe3yJIbTaTaAMM OCBOCHHS BBIMTYCKHUKAMHM OCHOBHOHM IIIKOJIBI IPOrPaMMBI IO
XUMHUU SBIISIOTCS:

1) ucnosb30oBaHME YMEHUH U HABBIKOB pa3JIMYHBIX BHUOB I103HABATEIBHOW J1E€ATEIHHOCTH,
NPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHMs (CHUCTEMHO-MH()OPMAIMOHHBIA aHANN3, MOAEIUPOBAHUE)
JUTS U3YUYEHHS pa3IMYHBIX CTOPOH OKPY>KaIOLIEH 1eHCTBUTEILHOCTH;



2) UCIIONB30BaHUE OCHOBHBIX MHTEJUICKTYaJbHBIX ONEpaIii: (GOopMyIMpOBaHUE TUIIOTE3, AHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMAaTU3aLMs, BEISIBIEHUE IPUUYNHHO-CIIECTBEHHBIX CBSI3€H, MOUCK
aHaJIOTOB;

3) yMeHue reHepupoBaTh UJIEU U ONPENENTh CPEACTBA, HEOOXOAUMBIE Ul UX PeaTu3aliu;

4) yMeHHe OIpeneNnaTh IEeIH W 3aJa4d JACATEIbHOCTH, BHIOMpATh CpPEACTBA peau3alluil LEeNd |
IIPUMEHSATh UX Ha MPAKTHUKE;

5) UCTI0JIb30BaHKE PA3JIMYHBIX UICTOUHUKOB JUISI TOJYYSHHUS XUMUYECKON HH(OpMAIi.

MeTtanpeAMeTHBIMHM  pe3yJbTaTaMU HU3y4eHUs Kypca «Xumus» sBisgercs (GopMupoBaHue
YHHUBEpCalbHBIX yueOHbIX AericTBuil (YV /).

Peeynamusnvie YYII.

CamocTosaTenbHO 0O0HApYKUBATh U (POPMYIHPOBATH YUEOHYIO TPOOIEMy, ONPEaeIATh Lelb yueOHOM
NesTeIbHOCTH, BBIOUPATh TEMY IIPOEKTA.

BobiiBurath BepcHHM peUIeHHsT TNPOOJIEMBI, OCO3HABaTh KOHEUHBIA pe3yibTaT, BbIOMpATh U3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHIKEHHSI LIENIH.

CoctaBisaTh (MHIMBUAYAIEHO WIK B TPYIIIE) IUIAH PEUICHUS POOIeMbl (BBIIIOJIHEHUS IPOEKTA).

Paborast no miuaHy, cBepsATh CBOM JEHCTBUA C LIEIbIO M, IPU HEOOXOIUMOCTH, UCIPABIATh OIIMOKH
CaMOCTOSITEIILHO.

B nuanore ¢ yuuteneM COBEpUIEHCTBOBATh CAMOCTOSITENIbHO BRIPAOOTaHHBIE KPUTEPUU OLIEHKH.

CamocrosaTenbHO OOHapyKuBaTh U (OPMYJIMPOBATH MPOOJEMY B KJIACCHOM M HHAWBUIYaIbHOM
y4eOHOU e TSIIEHOCTH.

BbiiBurath BepcuM pelleHdss NpoOJIeMbl, OCO3HAaBaTh KOHEUHBIH pe3yibTaT, BbIOUpATh U3
IIPEIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA IOCTUKEHUS LIEIIH.

CamocToATeNbHO 0CO3HABaTh MPUYMHBI CBOETO yCIeXa MM HEYCIeXa U HaXOJUTh CIOCOOBI BBIXO/A
U3 CUTYyalluU HEeycliexa.

Cpeocmeom popmuposanus perynaTUBHBIX Y VY]l ciy’KaT TEXHOJOrHs NpoOJIEeMHOro AMaiora Ha
JTarie M3Y4YeHUs HOBOIO MaTepuaja W TEXHOJIOTHUS OLCHMBAHHUS OO0pa30BaTENbHBIX JIOCTHKEHUUN
(Y4eOHBIX yCIIEXOB).

lloznasamenvhvie YVJI:

AHanu3upoBaTh, CpaBHUBaTb, KIacCU(PUIMPOBATH M 0000IIaTh (aKTbl U sABICHUS. BBIABIATH
MPUYMHBI U CIIEJICTBHS MPOCTHIX SBICHUH.

Ocy1iecTBIATh CpaBHEHUE, CEPHALMI0 U KJIACCH(PUKAIINIO, CAMOCTOATENBHO BBIOMpAsi OCHOBaHMS U
KpUTEpUM I YKa3aHHBIX JIOTUYECKUX OIepaluii; CTPOUTh KIaCCU(PHUKALMI0O HAa OCHOBE
JUXOTOMHYECKOTO JeJIeHNs (Ha OCHOBE OTPULIAHMUSA).

CTpouTh JTOrMYECKOe paccy’KIeHNE, BKIIOYAIOIIEe YCTaHOBIEHUE IPUUUHHO-CIIEICTBEHHBIX CBA3EH.

Co3aaBarh cXxeMaTHYECKHE MOJIENIU C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

CocTaBnaTh TE3UCHI, PA3NMYHBIE BHUJABI IUIAHOB (IIPOCTHIX, CIOXKHBIX M T.I.). IIpeoOpa3oBbIBaTh
MH(OPMAIIHIO U3 OJTHOTO BU/A B APYroi (TabiuIly B TEKCT U IIp.).

BbrunThIBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIUH.

YMeTb ompeneniarth BO3MOXKHbIE HMCTOYHUKM HEOOXOAMMBIX CBEJEHHMH, IPOU3BOJUTH IOUCK
nH(pOpMalUY, aHAJTM3UPOBATh U OLIEHUBATH €€ T0CTOBEPHOCTb.

YMeTh UCMOIb30BaTh KOMITBIOTEPHbIE M KOMMYHMKAIIMOHHBIE TEXHOJOTHMH KaK HMHCTPYMEHT JUIs
JOCTUKEHHSI CBOMX LieJiel. YMeTb BhIOMpATh a/leKBaTHbIE 3aJlau€ MHCTPYMEHTaJbHbIE NMPOTrPaMMHO-
anmapatHble CpeACTBa U CEPBHCHI.

Kommynuxamuenvie YVJI[:

CamocTOoATeNbHO OPraHMW30BBIBATh Y4eOHOE B3aMMOJEHCTBHE B IpymIe (ONpeAessaTh oOIIue LeiH,
pacnpeensaTh pojiu, JoOroBapuBaThCs APYT ¢ APYTOM U T.1.).

OTcrauBasi CBOIO TOUKY 3pEHHUS, IPUBOIUTH apTyMEHTHI, TOATBEPKIast UX (pakTaMmu.

YMeTh B3MISIHYTh Ha CUTYAllMIO C MHOM MO3ULIMU U IOTOBAPUBATHCS C JTIOABMHI UHBIX TO3UIIUH.

Cpeocmeom ¢hopmuposanus KOMMYHUKATUBHBIX Y'Y ]I CiIy>KaT TEXHOJIOTUSI MPOOIEMHOro JMUajiora
(moOy kK TaroIIHil ¥ TTOABOIANINN TUAJIOT) U paboTa B MalIbIX TPYMIax, TAKKe MCIOJIb30BaHUE HA yPOKax
3JIEMEHTOB TEXHOJIOTMU NPOJTYKTUBHOIO YTCHUS

IIpeaMeTHBIMU pe3yJbTATAMU OCBOSHHS BBIITYCKHHUKAMUA OCHOBHOMW IITKOJIBI MTPOTPAMMBI IO XUMHH
SBIISIIOTCSI:

1. B no3naBaresibHOM cepe:




JaBaTh OIPENEICHUS] M3YUEHHBIX IOHATUM: BEIIECTBO (XMMUYECKUH D3JIEMEHT, aToOM, WOH,
MOJIEKYJIa, KPHCTa/NIN4ecKas peIIeTKa, BELIECTBO, IPOCTHIE M CJIOXHbBIE BEIIECTBA, XMUMHUYECKas
¢dbopmyrna, OTHOCHTENIbHAs AaTOMHAs Macca, OTHOCHUTENIbHAS MOJIEKYJSipHAs Macca, BaJICHTHOCTD,
OKCH[bl, KHUCJIOTBI, OCHOBaHHs,  CONH, aM(OTEPHOCTb, HHIUKATOP, HEPUOJUYECKUN 3aKOH,
NepUOJNYECcKas  CUCTEMA, nepuoguyeckas — TabnMua, — U30TOIbl,  XMMMYEcKas  CBS3b,
JIEKTPOOTPHULIATENIBHOCTh, CTEIEHb OKMUCJIECHHUS, 3JIEKTPOJIMT); XUMHUECKass peakuus (XUMHUECKOe
YpaBHEHME, T'€HETUYECKasi CBSA3b, OKHMCIEHUE, BOCCTAHOBJIEHUE, 3JIEKTPOJIUTHYECKAs JHUCCOLMALINSA,
CKOpPOCTh XUMUUYECKOH peaklun);

- OIIMCBIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO MPOBEIECHHBIE FKCIIEPUMEHTHI, UCIIONIb3YS IS
3TOr0 €CTECTBEHHBIN (PyCCKUA, POIHON) S3BIK U A3bIK XUMHH;

- OIKCHIBaTh M Pa3jinyaTh U3yUYEHHBIE KJIACCHI HEOPTAaHUYECKUX COEAMHEHUM, IIPOCTHIE U CIIOKHBIE
BEIIECTBA, XMMUYECKHE PEAKIIUH;

- KJTacCU(pUIMPOBATH U3YUECHHBIE OOBEKTHI U SBJICHHUS;

- HaOJII0JaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEILHO IPOBOJUMBIE OIBITHI, XUMUYECKHUE pPEaKLUy,
MPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JleN1aTh BBIBOJBI M YMO3AKJIIOUEHUsS U3 HAOIIOAEHUH, N3yYEHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BELECTB 10 aHAJIOTUHU CO CBOICTBAMU M3yUYCHHBIX;

- CTPYKTYpHUpOBaTh U3YUYEHHBIH MaTepuall U XUMHUYECKYIO MH(OpMAIHIO, MOJYYEHHYIO U3 JIPYrHX
HCTOYHUKOB;

- MOJIEJIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOT0 — TPETHEr0 NEPUOOB (B paMKaxX U3yUEHHBIX
II0JIOKEHUH TEOpUU 9. Pesepdopna), CTPOCHHE IPOCTEHIINX MOJIEKY .
2. B 1eHHOCTHO-OpPHEeHTAMOHHOM cepe:

- aHaNM3UpOBaTb M  OLIGHUBATh IMOCIEICTBUS JUI1 OKpYXarolled cpeapl ObITOBOH H

MIPOU3BOJICTBEHHOH JIEATETLHOCTH YEJIOBEKA, CBA3aHHOMU C IepepaboTKON BEIECTB;

- pa3bsICHATh Ha NpHUMepax (IPUBOAUTH MPUMEPHI MOJATBEPXKAAIOLINE) MAaTepUATbHOE €IUHCTBO U

B3alMOCBS3b KOMIIOHEHTOB JKMBOM M HEKMBOM IMPHUPOJABI U YEIOBEKA, KAaK Ba)KHYIO 4YacThb 3TOTO

€/INHCTBA;

- CTPOHTH CBOE MOBEJICHUE B COOTBETCTBUH C PUHIMIIAMU OEPEKHOTO OTHOLICHUS K IPUPOJIE.

3. B TpynoBoii cdepe:

- IJIJAHUPOBATH U MPOBOJUTH XUMUYECKUI SKCIIEPUMEHT;

- UCIIOJIB30BaTh BEIECTBA B COOTBETCTBHM C MX NPEJHA3HAYCHHEM M CBOMCTBAMHM, ONMCAHHBIMU B
MHCTPYKLHUAX 110 TPUMEHEHHUIO.

4. B cepe 0e30macHOCTH KU3HEACATETbHOCTH:
- OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABJICHUSAX, OKOTaX U JAPYTUX TPAaBMax, CBSI3aHHBIX C BELIECTBAMU
1 1a00PaTOPHBIM 000PYAOBAaHHEM.

Cucrema OLIEHKM JOCTHKEHUS IUIAHUPYEMBIX PE3YyJbTAaTOB OCBOEHMSI OCHOBHOM 0Opa3oBaTelbHOMN
IIPOrpaMMbl OCHOBHOT'O OOLIETO U CpeAHEro o0mIero o0pa3oBaHus MpeanogaraeT KOMIUIEKCHBIM MOAX0
K OLICHKE pe3yJbTaToB 00pa30BaHUs, MO3BOJISIONIMM BECTU OLIEHKY JOCTHKEHMSI 00ydarolMMUCS BCEX
TpEX rpymnN pe3yabTaToOB 00pa30BaHUA: TMUYHOCTHBIX, METAIIPEMETHBIX U MTPEIMETHBIX.

Cucrema OLIEHKHM IIPEeyCMaTPUBAECT YPOBHEBBIN MOAXO0/ K COJIEP/KaHUIO OLIEHKH U UHCTPYMEHTapHIO
IUI OLICHKU JIOCTHDKEHUS IUIAHHPYEMBIX PE3YJIbTaTOB, a TAK)XKE K IPEACTABICHUIO U MHTEpPIpPETALUU
pe3yJIbTaTOB U3MEPEHU.

OnHUM U3 NPOSIBICHUN YPOBHEBOI'O MOIXOA SIBJISETCS OLIEHKAa MHIAMBHYaIbHBIX 00pa3oBaTeIbHbIX
JOCTUKEHUM Ha OCHOBE «METOJla CJIOXEHHs», MPH KOTOPOM (UKCUpyeTCsl JOCTHKEHHE YPOBHS,
HE00XOIUMOTO JUIsl YCIIEIIHOTO MPOOKEHHsT 00pa30oBaHusl M pealbHO JOCTUIaeMoOro OOJIBIIMHCTBOM
o0Oydaroluxcs, ¥ €ro IMpeBBbIIEHHE, YTO IO3BOJISIET BBICTpaMBaTh WHAMBHUIYaJbHbIE TPACKTOPUU
JBIDKEHUSI € y4€TOM 30HBI OJrpkailiiero pasBUTHs, (OPMHUPOBATH MOJIOKUTEIBHYIO Y4YeOHYIO H
COLIMAJIbHYIO MOTHUBALHIO.

Onenka npeIMETHBIX pe3yIbTaTOB

OneHka IpeIMEeTHBIX pe3ysIbTaToOB MPEACTaBIIeT COO0M OLEHKY TOCTHKEHUSI 00yUYaromuMCs

IUTAHUPYEMBIX PE3YJIbTATOB M0 YUEOHOMY IPEIMETY:

— CIOCOOHOCTh K PEIICHHI0 Yy4yeOHO-TO3HABATENbHBIX M Y4eOHO-IPAaKTUYECKHUX  3ajad,

OCHOBAHHBIX HAa HW3y4yaeMOM YYeOHOM MaTepuayie, C HCIIOJIH30BAaHUEM CIIOCOOOB JIEUCTBHIA,
peNIeBaHTHBIX COJIEPKAHUIO YUEOHBIX MPEAMETOB.



— TpeamnojiaraeT BblaeJeHHe 0a30BOro ypoOBHS JOCTHMKEHHM KaKk TOYKHM OTCUETA MPH MOCTPOCHUU
BCE CUCTEMBI OLIEHKH U OpTaHHU3AIMU HHIUBUYaTHbHONU PabOThl C 00YUYAIOIIMMHUCS.

ba3oBbIil ypoBEeHb TOCTHKEHUN — YPOBEHB, KOTOPBIN JEMOHCTPUPYET OCBOCHHE YUCOHBIX NEHCTBUM

C OMOPHOM CHCTeMO 3HAaHUH B paMKax Jquamna3oHa (Kpyra) BbIICICHHBIX 3a1a4. OBnajeHne 6a30BbIM

YpOBHEM ABIISETCS JOCTATOYHBIM Ui TPOAOJDKEHUS OOy4YeHHs Ha Cleayloulel CTyneHu

oOpa3oBaHHs, HO HE MO MNPOPWILHOMY HampaBicHuO. JlOCTH)KEHHIO ©0a30BOr0  YPOBHSA

COOTBETCTBYET OTMETKA «yJIOBIETBOPUTEIHHOY (UM OTMETKA «3», OTMETKA «3aYTCHO»).

[IpeBpimieHre 60a30BOTO YPOBHS CBUICTEILCTBYET 00 YCBOGHHUHW OIOPHOM CHUCTEMBI 3HAHHHA Ha

YpOBHE OCO3HAHHOT'O IPOU3BOJBHOTO OBJIAJCHHS YYEOHBIMHU ICHCTBHAMH, a Takke O KPYyro3ope,

mUpoTe (WM U30MPATEILHOCTH) UHTEpecoB. llenecooOpa3sHo BBIACIUTE CIEAYIOIIME BAa YPOBHS,

MpeBBILIAIONINE 0A30BBIA:

MOBBIIICHHBIA YPOBEHB JIOCTUKEHUS IJIAHUPYEMBIX PE3YJIbTATOB, OLICHKA «XOPOII0» (OTMETKA «4»);

BBICOKHI YPOBEHb JOCTHKEHHUS INITAHUPYEMBIX PE3yIbTaTOB, OLIEHKA OTIMYHO» (OTMETKA «5»).
ITOBBILICHHBIN W BBICOKH YPOBHH JTOCTUKEHHS OTJIMYAKOTCA IO MOJHOTE OCBOEHUS ILUIAHUPYE-

MBIX Pe3yJIbTaTOB, YPOBHIO OBIaJICHUS YUEOHBIMU IEHCTBUAMU U C(POPMUPOBAHHOCTHIO HHTEPECOB K

JTaHHOU TIPEIMETHOM 00JIacTH.

Jljis onucaHus MOATOTOBKU 00YYaroIIUXCsl, YPOBEHb JOCTHKEHUN KOTOPBIX HUXKE 0a30BOro0, LEIeco-

00pa3HO BBIACIUTH TAKXKE JIBA YPOBHS:

MTOHI>KEHHBIN YPOBEHb JOCTH)KEHUM, OLIEHKA «HEYJOBIETBOPUTEIBHO» (OTMETKA «2»);

HU3KHUI YPOBEHb JOCTUKEHUM, OLIEHKA «IIJI0X0» (OTMETKa «1»).

Henoctuxenne 6a30Boro ypoBHs (IMMOHMKEHHBIM M HU3KUM YPOBHM JTOCTHXKEHHH) (uUKcHpyeTcs B

3aBUCUMOCTH OT 00bEMa M YPOBHSI OCBOCHHOTO M HEOCBOEGHHOT'O COJICPKAHUSA MPEMETA.

Kpurepuu 1 HOpMBbI OLICHKU 3HAHUIA,

yMeHI/lﬁ 1 HABBIKOB oﬁyqamumxcn 10 XMMMUH.
1. Onenka ycTHOro oTBeTA.
Otmerka «5»:
OTBET IOJIHBIM U MPABWIbHBIA HA OCHOBAHUH U3Yy4YECHHBIX TCOPUI;
MaTepuai U3JI0KEH B OIPEIEIICHHOMN JIOTHYECKON ITOCIIE0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;
OTBET CaMOCTOATEIIbHBIN.
Ot1Bet «4»;

- OTBET IIOJIHBIM Y IPaBWIbHBIN HA CHOBAHUM U3yYEHHBIX TEOPUI;
- MarepHall U3JI0KEH B ONPEIEIIEHHON JIOTHYECKON MTOCIIE0BATEIbHOCTH, IIPU 3TOM JIOIYLIECHBI ABE-
TPH HECYIIECTBEHHbIE OMINOKH, UCTIPAaBIEHHBIE IO TPEOOBAHUIO YUUTEIS.

Otmerka «3»:
- OTBET IOJIHBIH, HO IPU 3TOM JOIyIlI€Ha CYIIECTBEHHAas! OIIMOKA UM OTBET HETIOIHbIN, HECBSI3HBIM.

OtmeTka «2»:
- Ipu OTBEeTE€ OOHAPYKEHO HEMOHMMAHHUE YYallUMCSl OCHOBHOI'O COJIEp’KaHUsl y4eOHOIro MaTepuana
WIN JIONYIIEHBI CYIIECTBEHHBIE OINOKHU, KOTOPhIE YUalHiicd He MOXKET UCIPAaBUTh IPU HABOJAIINX
BOIIPOCAX YYHUTENs, OTCYTCTBHE OTBETA.
2. OneHKa 3KCNePpUMEHTAJIBHBIX YMEHHH.

- OueHka CTaBUTCS Ha OCHOBAaHUM HAONIOACHMS 3a yUYallMMHCS U IMHUCHbMEHHOI'O OTYeTa 3a
paboty. OT™MeTKA «5»:
- paboTa BBINIOJIHEHA MOJHOCTHIO U IPABUIILHO, CENIaHbl TPaBUIIbHbIE HAOIIOACHUSI U BBIBOIBI,
- DKCHEPUMEHT OCYIIECTBJIEH IO IUIaHy C YYeTOM TEXHHUKH O€30MacHOCTH M MpaBMil paboThI C
BelIeCTBaMH U 000PYOBAHUEM;
- TpPOSIBJIECHBI OPraHU3allMOHHO - TPYAOBbIE YMEHUs, MOJIEPKUBAIOTCS YUCTOTa paboyero Mecra u
MOPSAZIOK (Ha CTOJIE, SKOHOMHO UCIOJIB3YIOTCS PEAKTHUBBI).

OtmeTtka «4»:
- paloTa BBINOJHEHA MPABUIBHO, CIENAaHbl NMPAaBHJIbHbIE HAOMIOJEHHUS U BBIBOJBI, HO MPU 3TOM
HKCHEPUMEHT IPOBEACH HE TOJHOCTHIO MIIM JIOMYIIEHbl HECYIIECTBEHHBIE OIIMOKH B paboTe ¢
BELIECTBAMH U 000PYOBAHUEM.

Otmertka «3»:



- paboTa BBIMIOJIHEHA MTPABWIILHO HE MEHEE YeM HAIOJOBHHY WJIH JOMYIIEHa CYIIECTBEHHAs] OTHOKA
B XOJI¢ KCIIEPUMEHTa B OOBSICHEHWH, B O(POpMIICHUU palbOTHI, B COOIIOJCHUU TMPABWI TEXHUKH
6e30macHOCTH Ha paboTe ¢ BeIeCTBAMU M 000pYIOBaHUEM, KOTOPask UCIPABISAETCA MO TPEOOBAHHIO
yUHUTEIS.

OTMeTKa «2»:
- JomnymieHsl ABe (M 0oJiee) CYIIECTBEHHBIC OIMMOKH B XOJIe: IKCIIEPUMEHTa, B OOBSCHEHUHU, B
odopmiieHnn paboTHI, B COOIOICHUU MPABUI TEXHUKU OE30MaCHOCTH MPH paboOTe C BEIIECTBAMH H
000py10BaHUEM, KOTOPbIE YUYAIIUHCS HE MOXKET UCIIPABUTh J1aXe 10 TPEOOBAHUIO YUUTEIS;
- paboTa He BBINOJIHEHA, Y YYAIIErocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHS.

3. OueHka yMeHUil peliaTh pacyeTHbIE 321a4H.
OTtMmeTka «5»:
- B JIOTHYECKOM PACCYKJCHUU M PEIICHUU HET OMMOOK, 3a7a4a pelieHa parioHaIbHBIM CII0COO0M;
OrMmeTka «4»:
- B JIOTHYECKOM pAacCY>XKJIEHUU M PEIICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya pelieHa
HepalrMoHAIBHBIM CITOCOOOM, WITH IONYIIEHO He 00jIee IBYX HECYIIECTBEHHBIX OIMHUOOK.
OrMmeTka «3»:
- B JIOTHYECKOM PACCY’KJICHUH HET CYIIECTBEHHBIX OIMMUOOK, HO JOIYIICHA CYIIeCTBEHHAs! OINOKa B
MaTeMaTUYeCKHX pacyeTrax.
OrMmerka «2»:
- IMEETCS CYLIECTBEHHBIE OLIUOKHU B JIOTHYECKOM PACCYXKIACHUH U B PEILICHUH.
- OTCYTCTBHE OTBETa Ha 3aJjaHUE.

4. OueHka MMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OrMmeTka «5»:
- OTBET ITOJIHBIN ¥ NMPaBWIBHBIN, BO3MOXHA HECYIIIECTBEHHAS ONTHOKA.
OrmeTka «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO HE 0O0Jiee IBYX HECYNIECTBEHHBIX OITHOOK.
OrMmeTka «3»:
- paboTa BBHITIOJTHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYIICHA OJHA CYIIESCTBEHHAs OIIMOKAa W MPH
9TOM JIBE-TPHU HECYIIIECTBEHHBIE.
OrMmeTka «2»:
- paboTa BBITIOJIHEHA MEHbIIIE YeM HAMOJIOBUHY WM COAEPKHUT HECKOIBKO CYIIECTBEHHBIX OINOOK.
- paboTa He BHITIOJIHEHA.
[Ipu orieHKe BBIMOIHEHHS MUCbMEHHOW KOHTPOJIBHON PabOThl HEOOXOJUMO yUUTHIBATh TPEOOBaHUS
eanHoro opdorpaduueckoro pexxuma.
5.CucremMa oneHMBAHNS TECTOBLIX 3aIaHMIi:
Ormerka «2» — ot 0 1o 50 %
OtMmeTka «3» —oT 51 % mo 70 %
Ormerka «4» — ot 71 % 1o 85 %
OtMmeTKa «5» — oT 86 % mo 100 %

OneHka MeTanpeaMETHBIX PE3YJIbTaTOB

— CIIOCOOHOCTh M TOTOBHOCTH K OCBOCHHIO CHUCTEMAaTHMUYECKUX 3HAHUH, MX CaMOCTOSTEIHLHOMY
ITONIOJIHEHHUIO, TIEPEHOCY U UHTETPalliy;

— CIOCOOHOCTH K COTPYAHUYECTBY U KOMMYHHKAIIHH;

— CIIOCOOHOCTh K PELICHHIO JIMYHOCTHO M COLHUAIbHO 3HAYMMBIX NHpoOJIeM U BOIUIOLICHHUIO
HaWJICHHBIX PELICHUI B IPAKTHUKY;

— CHOCOOHOCTH M TOTOBHOCTH K Hcnonb3oBaHuio UKT B nensix oOyueHus 1 pa3BUTHS;

— CIIOCOOHOCTB K CaMOOPraHU3alMH, CAMOPETYIISIUY U pedieKkcuu.

3amura UTOroBOro MpoeKTa.



Conepxxanne yueOHOro npeamMera

Conep:xanue pa6oyeit mporpaMMsbl o XuMuu B 8 kiaacce (24 B Hexen0, Bcero 68 4.)

Tema 1. BBenenue (4 )

Mertonpl MO3HaHUS B XUMHUH: HAOJIOJIEHHUE, SKCIIEPUMEHT, U3MepeHue. VICTOUHUKM XUMHYECKOH
uHpOpMaIMU: XUMUYECKas JIuTepaTypa, HTepHeT.

XuMHs HayKa O BELIECTBaX, UX CBOWCTBAaX M MpeBpalieHusX. [IoHsITHe 0 XUMUYECKOM 3JIEMEHTE U
¢dopmax ero cymecTBOBaHUS: CBOOOJHBIX aTOMaX, MPOCTHIX M CIOXHBIX BemiecTBax. IIpeBpamienus
BemiecTB. OTiIMYne XUMUYECKUX peakuil OT pU3nUYecKuX siBlIeHui. Posib XUMUU B )KU3HU YeJIOBEKA.

KpaTkue cBeieHus U3 UCTOPUM BO3HUKHOBEHUS U pa3BuTusa xuMmuu. [lepuon anxumuu. Ilonstue o
¢dbunocodckom kamue. Xumus B XV B. PazButue xumuu Ha Pycu. Posib 0Te4eCTBEHHBIX YYEHBIX B
CTAaHOBJICHUM XUMHYECKOH Hayku - paborel M. B. JlomonocoBa, A. M. byrtnepoma, . W.
MenneneeBa. XuMHUYecKass CHMBOJHMKA. 3HAKM XMMHUYECKHUX 3JEMEHTOB M IPOUCXOXKICHHE HX
Ha3BaHuil. Xumuueckue Gpopmyisl. Manekcs n ko3hGuueHTs!.

OTHOCHUTEIBHBIE AaTOMHAs M MOJIEKYJIIpHAs Macchl. PacueT MaccoBOM J01M XMMHUYECKOIO HJIEMEHTa
1o GopmyJie BelecTBa.

[Tepuonuueckas cucrema xumuyeckux snnemeHtoB JI. M. MenneneeBa, ee cTpykTypa: Malble U
OospIIMe TEePHOABI, TPYNIBI U MOArPYMIEl (TJaBHas M moOovHas). Ilepumogmueckas cucrema Kak
CIPaBOYHOE MOCOOME JUIs NOTYUYEHUS CBEIEHUI O XUMHUECKUX HJIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxaeHue OTHOCUTENBHOM MOJIEKYJISIPHOM Macchl BEIECTBA IO €ro
XUMUYECKOH (opmyiie. 2. BpluncieHre MaccoBOi 10U XMMHYECKOI'O 3JIEMEHTa B BEILECTBE IO €ro
dbopmyre.

Jemoncrpanuu: OOpasibl NPOCTHIX U CIOKHBIX BELIECTB.

JlabopaTopHble onbIThI: 3HAKOMCTBO C 00pa3liaMH NMPOCTHIX U CII0KHBIX BELLIECTB.

IIpakTnuyeckue 3ansitus: 1. IlpaBuna TexHuku O€30MACHOCTH NpU pPaboTe B XMMHUYECKOM
kabunere. [Ipuemsbl oOpailieHus ¢ 1abopaTOpHBIM 000PYAOBAHUEM U HarpeBaTelbHBIMU IPUOOpPaMU

Tema 2. ATOMBI XMMH4YECKHX 3JIEMEHTOB (9 4)

ATOMBI KaK (popMa CyIIeCTBOBAHUS XUMHUYECKHX 3J€MEeHTOB. OCHOBHBIE CBEIEHUS O CTPOECHUHU
aToMOB, Jloka3aTenbcTBa CI0XKHOCTU CTpoeHus aToMoB. OnbITel Pezepdopaa. Ilnanerapuas monensb
ctpoeHust aroma. CocTaB aTOMHBIX AJ€p: MPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS aTOMHas Macca.
B3anMOCBsI3b NOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTEIIBHASI AaTOMHASI MACCa».

M3MeHeHHe 4ucCIa NPOTOHOB B sApe aromMa - OOpa30BaHME HOBBIX XHMHYECKHUX 3JIEMEHTOB.
N3menenune yncia HEUTPOHOB B siAPe aToMa 00pa30BaHKUE U30TOIIOB.

CoBpeMEHHOE OIpENETICHUE MOHITHS «XUMUYECKHH 31eMeHT». M30Tombl Kak pa3sHOBHIHOCTH
aTOMOB OJIHOTO XMMHYECKOI'O 3JeMeHTa. DNeKTpoHbl. CTpOeHue AJIEKTPOHHBIX 00O0JIOUEK aTOMOB
xumuueckux dsgemeHToB Ne 1-20 mepuommueckoit cucremsl [I. M. Menneneesa. Ilonsatue o
3aBEpUICHHOM U HE3aBEPLIEHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).

Ilepnonnueckass cucremMa xumudeckux diaeMeHTOB JI. M. MeHneneeBa U CTPOEHHE aTOMOB:
(bu3nyecKuii CMBICI MOPSIAKOBOIO HOMEpA 3JIEMEHTa, HOMepa I'PYIIbl, HOMEpa NepUoaa.

M3meHenue 4Kciia 3IEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTA
o0Opa3oBaHHe IMOJIOKUTEIbHBIX U OTPULIATENIbHBIX HOHOB. MOHBI, 00pa30BaHHbBIE aTOMaMU METAJIJIOB
1 HeMeTauoB. [IpuunHBl M3MEHEHUS METaNINYECKUX M HEMETAIUIMYECKMX CBOMCTB B NEpPHOAAX U
rpynnax. O6pa3oBanue OuHapHbIX coenuHeHuil. [lonaTue 06 noHHOM cBsi3u. CxeMbl 00pa30BaHUS
MOHHOM CBSI3H.

B3aumopeiicTBue aTtoMoB XMMHMYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXIy coOoi - oOpa3oBaHHe
JIBYXaTOMHBIX MOJIEKYJ MpOCThIX BewecTB. KoBajeHTHas HEMoyisApHas XUMMUYECKas CBSI3b.
DNEeKTPOHHBIE U CTPYKTYpHBIE (POPMYIIBL.

B3anmopelicTBe aTOMOB XMMHYECKHX 3JE€MEHTOB HEMETAJIOB MEXIy coO0oi — oOpa3oBaHue
OMHAPHBIX COCAMHEHUI HEMETAIUIOB. DIIEKTPOOTPHUIIATENbHOCTh. [IOHATHE O KOBaJIEHTHON MOJISPHOM
CBSA3HU.

B3aumopelicTBue aTOMOB XHMHYECKHX DJIEMEHTOB-METANIOB MEXIYy co00if oOpa3oBaHue
METAJUIMYECKUX KPUCTAILIOB. [IoHATHE O METaUIMYECKON CBSI3H.



JemoncTpauuu. Mozaenu aroMOB XMMHUUYECKHUX 3JIEMEHTOB. [lepuoauueckas cucteMa XMMUYECKUX
anemenToB /1. V1. Menaeneena.
Tema 3. [IpocThie BemecTBa (6 1)

[TonoxeHue MeTasioB U HEMETAIJIOB B NEPUOAUYECKON CUCTEME XMMUYECKUX 3jeMeHToB [I. M.
MenpeneeBa. BaxxkHeime mpocThie BEIIECTBA METAJUIBL: KEJI€30, AJIOMUHUM, KaJbIUWA, MarHuu,
HaTpuil, kanuii. Obuwe puznyeckre CBOWCTBA METAIJIOB.

Baxkneiiimme npocTbie BellecTBa — HEMETallIbl, 00pa3oBaHHbIE aTOMaMU KUCJIOPOJa, BOAOPOA,
a3zoTa, cepbl, gochopa, yriaepoma. CiocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K OOpPa30BaHUIO
HECKOJIbKUX MPOCTHIX BEIIECTB aJUIOTPONUs. AJUIOTpONHbIE Moau(UKaAIMKU Kuciopoaa, ¢docdopa u
0JIOBA.

Meramueckue M HEMETaJUNIMYECKHE CBOWCTBA NPOCTHIX BellecTB. OTHOCHUTENBHOCTh JCIICHHS
MIPOCTHIX BEIIECTB HA METAJIBI M1 HEMETAILIIBI.

[TocTostnaast ABoranpo. KommuecTBo BemectBa. Moibs. MomsipHas macca. MoOJSIpHBI 00beM
ra3zoo0pa3HbIx BemiecTB. KpaTHble €IUWHHUIBI KOJMYECTBAa BEIECTBA MWLJIUMOJb U KHIJIO MOJIb,
MUJUIUMOJIIPHAS. ¥ KHJIOMOJISIPHAsE Macchl BELIECTBA, MUJUIMMOJISIPHBIN U KUJIOMOJISIPHBIM OOBbEMBI
ra3o00pa3HbIX BEIECTB.

Pacuersl ¢ MCTIOAB30BaHUEM TMOHSATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIN
00BEM ra3oBy», «IIOCTOSTHHAS ABOTaApO».

PacuerHble 3agaun. 1. BeraucieHne MOJSpPHONW MAacChl BEMIECTB MO XUMHYECKUM (popmynam. 2.
PacueTsl ¢ HCnoONb30BaHUEM TMOHATUM «KOJMYECTBO BEIIECTBA», «MOJSIpPHAs Macca», «MOJSPHBIN
00BEM Ta30By», «IIOCTOSTHHAS ABOTAIPOY.

HemoncTpauun. HekoTopble MeTayuibl U HEMETAJJIbl KOJIMYECTBOM BemlecTBa | moisb. Mogenb
MOJIIPHOTO 00beMa ra3000pa3HbIX BELIECTB.

Tema 4. CoenuHeHUsA XMMUYECKHUX 3J1eMeHTOB (14 1)

Crenenpb okucnenus. OnpeneneHue CTENEHU OKHCICHUS DJIEMEHTOB MO XUMHYECKOH ¢opmyiie
coequHeHus. CocraBieHue ¢GopMysl OWHAPHBIX COCAMHEHUH, OO Crmoco0 WX Ha3bIBAHMS.
bunapupie coemuHEHUS: OKCHIBI, XJOpunwl, cyiabbuasl u ap. CocraBieHue ux QopMmyd.
[IpencraBurenu OKCUAOB: BOJA, YIJICKMCIBIA Ta3 M HETalleHas M3BeCThb. lIpeacTaBUTeNnH JIeTy4ux
BOJOPOAHBIX COEIMHEHMI: XJIOpoBOAOpoA M aMMmuak. OCHOBaHHUS, HX COCTaB M Ha3BaHMUIL.
PactBopuMocTs ocHOBaHuU B Boje. Taliuia pacTBOPUMOCTH THUIPOKCHIOB M COJIEH B BOJE.
[IpeacraBuTenu 1mienoudeil: TUAPOKCUABI HATpHs, Kanus U Kainpuusa. [loHsATHE O KayecTBEHHBIX
peakuusix. MHnukaropsl. M3MeHEHHE OKpacKM WHAMKATOPOB B IIEJIOYHOM cpene. Kucnorsel, X
coctaB 1 HaszBaHus. Knaccudukanus kucnotT. [IpeacraBurenyt KUCIOT: cepHasi, CONsSHAs U a30THAs.
N3menenne oKpacku HMHIMKATOPOB B KHUCIOTHOM cpene. Conu Kak TPOU3BOAHBIE KHUCIOT U
ocHoBaHMi. X coctaB u Ha3BaHusA. PactBopumoCTh conelt B Boze. IIpencraBurenu coneit: xnopun
HaTpusl, KapOooHaT U pocdaT KanbIusl.

AMop(dHBIE ¥ KpUCTATMYECKHE BEIIECTBA. MEXMONEKYIsIpHbIe B3aUMOJCHCTBUSA. THIIBI
KPUCTAJUTMYECKUX PEHICTOK: WOHHAs, aTOMHAas, MOJEKYJSIpHAas M MeTaTndecKas. 3aBUCHMOCTH
CBOMCTB BEIIECTB OT THUIOB KPUCTAUIMYECKUX PEIIETOK. BemecTtBa MOJIEKYJISIpHOTO
HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSTHCTBA COCTABA JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

Yuctele BemiecTBa U cMecH. [IpuMepsl KUAKUX, TBEPIAbIX M razoo0pa3HbIx cMmeceidl. CBoiicTBa
YUCTBIX BEIIECTB M cMecel. MX coctaB. MaccoBas U o0ObeMHas J0JII KOMIIOHEHTA CMecH. Pacuersl,
CBSA3aHHBIE C UCTIOJIb30BAHUEM MOHSTHS «JIOJIS.

Pacuernble 3agaun. 1. Pacuer maccoBoii U 00BEMHON /10J€Hi KOMIOHEHTOB CMECH BEIECTB. 2.
Brrunciienne MaccoBoil J0JIsI BEIIECTBA B PACTBOPE 110 U3BECTHOM MACCE PACTBOPEHHOIO BEILIECTBA U
Macce pactBoputenisd. 3. BbluucieHHe Macchl PacTBOPSIEMOIO BEIIECTBA M PACTBOPUTEIS,
HEOOXOTUMBIX ISl IPUTOTOBJICHHS OMPEAEeIEHHOW MacChl pacTBOpa ¢ M3BECTHOW MacCOBOM Aojei
PacTBOPEHHOTO BEILIECTBA.

Jemoncrpanuu. OOpa3ibl OKCHAOB, KUCIOT, OCHOBaHHA U coliell. Moaenu KpHUCTaUIMYECKUX
pemeToK XJopuaa HaTpus, aiMasza, okcuma yriaepoma (1Y). Crioco0Obl pa3zeneHus CMecei.
JUCTUJUISILIUS BOJBI.



JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3liaMu BEIECTB Pa3HbIX KiaccoB. 2. Pa3nencHue
CMECEH.

IIpakTyeckue 3ansitus 2 [IpurorosiieHne pacTBopa caxapa U ONpENEIeHUE MAaCCOBOM JIOJIU €T0
B PacTBOpE.

Tema 5. U3meHeHusi, npoucxoasiiue ¢ Bemecrsamu (15 1)

[lonsiTve sBIEHMN Kak M3MEHEHMH, INPOUCXOIALIMX C BEIIECTBaMU. SIBJICHHUA, CBA3aHHBIE C
M3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOCHHUS BEIIECTBA IPU IMOCTOSIHHOM €ro COCTaBe, (hu3MyecKue
aBiieHUs. PU3NYECKUE ABICHUS B XUMUU: JUCTUIUIALNS, KPUCTAUIN3ALNs, BEIIAPUBAHUE U BO3TOHKA
BEIIECTB, LIEHTpU(yrupoBaHue. SIBJIeHUs, CBSI3aHHBIC C U3MEHEHUEM COCTaBa BEIIECTBA, XUMUYECKHUE
peakuuu. IlpuzHaku M ycioBUs MNpoTeKaHUs XuMHuYeckux peakuuil. Ilonsatue 00 5k30- U
SHJOTEPMUUYECKUX peaklMsaX. Peaknuu ropeHus Kak 4acTHBIN Ciy4dall 9K30TEPMUYECKUX PEaKLIUi,
IIPOTEKAIOIINX C BBIACIECHUEM CBETA. 3aKOH COXPAHEHHs MAacChl BENIECTB. XMMHUYECKUE YPaBHEHUS.
3HayeHne MHIEKCOB U K03 duuumenton. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKIUi.

Pacdersl mo XMMHYECKUM ypaBHEHUSAM. PelieHue 3amad Ha HAXOKICHHE KOJIMYECTBA BELIECTBA,
Macchl WiM 00beMa MPOIYKTa PEaKLIMU MO KOJIMYECTBY BEUIECTBA, MACCe WM 00BEMY HMCXOIHOTO
BelleCcTBa. PacyeTsl ¢ MCIIOJIB30BAHUEM IOHATHUS «AOJS», KOTAA UCXOAHOE BEIIECTBO JAHO B BUJIC
pacTBOpa € 3aJlaHHOM MaccOBOHM JOJE€H PACTBOPEHHOI'O BELIECTBA WM COIEPKUT OIPEIACIICHHYIO
JIOJIO TIPUMECEH.

Peakuun paznoxenus. [lonsatue o ckopoctn xumudeckux peakuuil. Karammzartopsl. OepMeEHTHI.
Peaknuu coennnenus. Karanutudeckue u HekaranuTudeckue peakuun. OOpaTuMbie 1 HEOOpaTHMBbIE
peaxkuuu.

Peakuuu 3amenienus. DIeKTPOXUMUUECKUN psiJl HANPSKEHU METAJUIOB, €ro MCIOJb30BaHUE IS
IIPOrHO3MPOBAHUS BO3MOYKHOCTH IIPOTEKAHUS PEAKLUI MEXIY METallJlaMd M pacTBOpaMH KHUCIIOT.
Peaknun BeITECHEHUS OHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMH METAIIIAMHU.

Peakiun oomeHna. Peakuuu HeifTpanuzanuu. Y ciloBUs NPOTEKaHUS peakluil oOMeHa B pacTBopax
N0 KOHUA. THIbl XMMHUYECKMX pPEaKkIuil (110 MPU3HAKY «YUCIO M COCTaB HMCXOJHBIX BEUIECTB U

IIPpOAYKTOB peaKuI/m») Ha IIPpHUMEPC CBOICTB BOJBI. PeaKL[I/IH Pa3JIOKCHUA — OJJICKTPOJIN3 BOJLI.
PeaKLII/II/I COCAUHCHUSA — BSaHMOHefICTBHG BOJblI C OKCHAAMHN MCTAJIZTIOB W HCMCTAJIJIOB. IlonsTue
«KTUAPOKCUABD».

PeaKIII/II/I 3aMCIICHUA — BSaHMOI[efICTBHG BOAbI C IICJIOYHBIMHM M MICITOYHO3EMCEIbHBIMU

MeTajulaMu. Peakiiuu oOMeHa (Ha mpumepe ruaposn3a cyibduaa anfoMUHUS U KapOuaa KaubIus).

Pacuernble 3agauu. 1. BblunciieHne mo XMMHMUYECKMM YpaBHEHHUSM MAacCchl WJIM KOJMYECTBa
BELIECTBA 10 M3BECTHOM MAacCe€ WM KOJIMYECTBY BELIECTBA OJHOIO W3 BCTYMAMOIIUX B PEAKIHIO
BEUIECTB WM MPOAYKTOB peakuuu. 2. BpluncieHune wmacchl (KOJMYECTBa BeLIECTBa, 00bEMa)
IIPOJYKTa peaklliu, €CJIM U3BECTHA MAcca UCXOIHOTO BEIIECTBA, CONEPIKAILETO ONPEAEICHHYIO JI0JI0
npuMecedd. 3. Bpramcnenue macchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOAYKTa PEAKIUHU, €CIIH
M3BECTHA Macca pacTBOpPa U MaccoBasl J0JIsl paCTBOPEHHOT'O BEILIECTBA.

Jemoncrpanuu. [Ipumeps! ¢puznueckux sBJICHUN: a) IUIaBlieHue napaduHa; 6) BO3roHKa Hoja uin
OEH30MHOM KHCIOTHI; B) pacTBOpPEHUE NepMaHraHaTa Kaiuus; T) Au(Qy3us TyHIMCTHIX BEIIECTB C
ropsiiel JamMrnoyky HakaiauBaHus. [IpuMepbl XUMUYECKUX SIBICHUMN: a) ropeHue maruus, ¢pocdopa;
0) B3auMO/IeiiCTBHE COJISTHOM KUCIOTBI C MPAMOPOM HITH MeJIOM; B) mony4eHue ruapokcuaa meau (11)
I') pacTBOPEHME TMOJYYEHHOTO THUIAPOKCHAA B KHCIOTaxX; 1) B3aumojeicTBue okcuaa memu (l1) c
CepHOM KHCIOTOW INpH HarpeBaHHM; €) pas3JIoKeHHe MepMaHraHara Kajus, k) B3auMoJieiicTBHe
pa30aBIeHHBIX KUCIOT C METAJIIaMHU; 3) pa3jIoKEeHUE MEPOKCUAA BOAOPOIA.

JlabopaTopHublie onbIThl. 3. CpaBHEHNE CKOPOCTH MCHAPEHUs BOABI U CIIUPTA MO MCYE3HOBEHMIO
UX Kaneib Ha GuiIbTpoBalibHOM OyMmare. 4. OKucieHre MeIu B MJIaMEHU CIUPTOBKU U TOPENKH. 5.
IloMmyTHEHNE M3BECTKOBOW BOJBI OT BBIIBIXa€MOrO yIJEKUcioro rasa. 6. IlomydeHue yriiekucioro
rasa B3aMMOJICHCTBHEM COJbI M KUCIIOTHL 7. 3amerieHue Meau B pactBope xiopuma memu (I1)
HKEIJIE30M.

IpakTuyeckne 3ansaTusi: Ned«HaOmiomeHus 3a HW3MEHEHMSIMH, TPOUCXOMSIINE C TOPSIICH
cBeqoi».Ned«IIpru3Haku XMMUUECKON pEaKIIN».

Tema 6. PactBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOIUTOB (19 u)

PactBopenue kak ¢uzuko-xumuueckuil mpouecc. [loHartue o ruapatax M KpUCTaJUIOTHIpaTaXx.
PactBoprumocTs. KpuBble pacTBOPHUMOCTH KaK MOJENb 3aBHCHUMOCTH PacTBOPHUMOCTH TBEPIBIX



BELIECTB OT TeMIieparypsl. HachlllieHHbIE, HEHACBILIEHHBIE U MIEPECHIIICHHBIE PACTBOPHI. 3HAUEHUE
pacTBOPOB AJISL MIPUPOJBI U CENBCKOTro Xo3aicTBa. [IoHsATHE 00 3IEKTPONIMTHYECKOM AUCCOLUAIINH.
ONEKTPOIUTHl U HEIEKTPOJIUTHL. MexaHu3M JUCCOLMALUHU DJIEKTPOJIUTOB C Pa3INYHBIM TUIIOM
XUMUYECKOH CBs3U. CTENeHb YIEKTPOIUTUUECKON Juccorrarui. CUIbHbIC U CT1a0bIe AJIEKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHUSI TEOPUH DJIEKTPOJIUTHUECKON aAucconuanyy. VIoHHbIE ypaBHEHUS peaKLMid.
VYcioBusl NMpOTEKaHWsl peakuud OOMEHa MEXIy OSJIEKTPOJIMTaMHM 10 KOHLIA B CBETE€ HOHHBIX
npencrapnennid. Knaccudukanms wnoHOB M X cBoiictBa. Kucnorel, ux Kiaccupukaims.
Jucconmanusi KHACIOT M MX CBOHCTBA B CBETE TEOPHUM JJIEKTPOIMTHYECKOM IHCCOLMALNU.
MonekyJisipHble U MOHHBIE YPAaBHEHMS pEaKLMi KUCIOT. B3auMonencTBHE KHCIOT C METaJUIaMH.
DNEKTPOXUMHUYECKUN DSl HANPSHKEHUM METauloB. B3auMonencTBrue KUCIOT ¢ OKCUAAMH METAJIIOB.
B3anMopnencTeue KUCIOT C OCHOBAaHUSMM pPEAKUUs HEUTpanu3anuu. B3anMonencTBue KHUCIOT C
coimsiMu. Mcnonb3oBaHue TaOMUIBl PAacCTBOPUMOCTH IS XapaKTEPUCTUKU XHMHYECKHUX CBOICTB
kuciaoT. OcHOBaHUS, UX KJacCU(UKALUS. TUCCOLMALNASA OCHOBAaHMNA M MX CBOWCTBA B CBETE TECOPHH
EKTPOJINTUYECKON Jucconuanuy. B3auMonencTBMe OCHOBAaHMM C KHCIOTaMH, KHCIOTHBIMHU
OKcHJaMH H cosisiMu. Mcronb30Banue TaOJIMIBI PACTBOPUMOCTH JJISi XaPaKTEPUCTHKH XUMHUECKUX
CBOMCTB OCHOBAaHMM. Pa3nokeHne HepaCTBOPUMBIX OCHOBAaHUH IPU HArPEBaHUMU.

Conu, ux kiaccupukamus W JUCCOIMAIUS PA3IMYHBIX THUIOB cosieid. CBOWCTBa cCoJied B CBETE
TEOPUHU IJIEKTPOJUTUYECKON Jucconuanuu. Bs3auMozaeiucTBue cosel C MeTaulaMH, YCIOBHUS
IIPOTEKAaHNUA JTHX peakuuid. BzauMopelicTBHe CONEH € KHUCIOTaMH, OCHOBAHMSIMM U COJISIMU.
Hcnonp3oBanne TabIMIBl PACTBOPUMOCTH TSI XaPaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o00611eHMe cBeieHuil 00 oKcHax, X Kilaccu(uKaui 1 XMMUYECKUX CBOMCTBaX.

['eHernyeckue psapl METAIOB M HeMeTayioB. ['eHeTmyeckas CBSI3b MEXAY Kiaccamu
HEOPraHUYECKUX BEILECTB.

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE peakiuu. OKHUCIUTENb U BOCCTAaHOBHUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE.

Peakuuu wnoHHOro oOMEHa M OKHUCIHUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocraBieHHe
YPaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOI0M 3JIEKTPOHHOIrO OanaHca.

CBolicTBa NMPOCTHIX BELIECTB — METAJUIOB U HEMETAJUIOB, KMCIIOT U COJIEH B CBETE MPEICTaBICHUM
00 OKHCIIMTEIbHO-BOCCTAHOBUTEBHBIX IpOLIECCaX.

JemoncTpanum. VcnbTaHue BELIECTB M MX PAcTBOPOB Ha AJIEKTPONPOBOJHOCTH. JIBUKEHHE
OKpAILIEHHBIX MOHOB B JIEKTPUYECKOM I0JIE€. 3aBUCUMOCTD AJIEKTPOIPOBOIHOCTH YKCYCHON KHUCIIOTBI
OT KOHIICHTpaIu. B3anMoeiicTBIE IIMHKA C CEpOid, COJITHON KKCI0TOM, ximopumoM meau (11).

JlaGopaTtopHble onbIThl. §. Peakiuu, xapakTepHble JUIsl PacTBOPOB KHUCIOT (COJISSHOW WM
cepHoii). 9. Peakuuu, XxapakTepHbIe JIJIsl paCTBOPOB MIeouel (THAPOKCHIOB HaTpus uiau Kanus). 10.
[TonyyeHue U CBOWCTBa HEPACTBOPHMOIO OCHOBaHUs, Hampumep, ruapokcuma memm (I1). 11
Peakuuu, xapakrepHbsle s pacTBOpoB coieil (Hampumep, 1t xinopuna menu (1)), 12. Peakuuu,
XapaKkTepHbIe JJIsi OCHOBHBIX OKCHIOB (HallpuMep, /Ul OKcuaa Kainblus). 13. Peakiiuu, XapakrepHble
JUISL KUCJIOTHBIX OKCUIOB (HampuMep, JUisl yIJIEKUCIOro ras3a).

IIpakTnuyeckue 3anaTHsA: 4. IlpakTHyeckas padora Ne5 «PemeHue sKcrepUMEHTATBHBIX
3a1au9».

Hrorosasi KOHTpoJIbHAsI padoTa 32 Kypc XUMHHM 8 KJ1acca

Conep:xxanue padoyeii nporpaMmbl o XumMum B 9 kjacce (68 4)

Tema 1. Benenue. OOmas XapakTepUCTHKA XHMHMYECKHX 3JJIEMEHTOB M XMMHYECKHX
peakuuii. Ilepuoamueckmuii 3akoH u Ilepumoauyeckas cucTeMa XHUMHYECKHX 3JIEMEHTOB
. K. MenpaeneeBa (11 1)

XapakTepucThKa >JIEMEHTAa II0 €ro NOJIOKEHHI0 B Ilepuoauyeckoil cucTeMe XHUMUYECKUX
anemeHntoB JI. 1. MenneneeBa. CBoiiCTBa OKCHAOB, KHCJIOT, OCHOBAHUN U COJIE B CBETE€ TEOPUHU
3JIEKTPOJIUTUYECKON JUCCOLMALIMN U OKHUCIICHUS-BOCCTAHOBIIEHUS.

[TonsiTre o mepexoAHbIX 3eMeHTax. AM(OTEpPHOCTh. [ eHeTHUeCKUid psiji MEPEXOIHOTO dIIEMEHTA.

Ilepuoanueckuii 3akoH u [lepronnueckas cucreMa xumuueckux 3iueMeHToB . . Menaeneesa.



XuMHU4YecKasi OpraHu3alus )KUBOW M HEXUBOM IPUPOAbl. XUMUYECKUN COCTaB spa, MAaHTHUU U
36MHOM KOpbl. XUMHUYECKUE DJIEMEHTBI B KJIETKAX KUBBIX OPraHU3MOB. MaKkpo- H MUKPO3JIEMEHTBHI.

OO6o0uieHne cBeIeHUH O XMMHUYECKHX peakiusax. Kiaccupukamuss XUMHUYECKHX pEeakuuid Mo
PasIUYHBIM MIPU3HAKAM: «YHUCIO M COCTAB PEArMpyroIUX M 0Opa3yIOUIMXCs BEIIECTB», «TEMJIOBON
3pdeKT», «HANpaBICHUE», «U3MEHEHHE CTENEHEeH OKHUCIEHHS JJIEMEHTOB, 00pa3yromux
pearupyomue BelecTBay, «¢a3ay, «HUCIoIb30BaHUEe KaTanu3aTopa». IloHaTtue o ckopocTH
XUMUYECKON peakuuu. DakTopshl, BIMAIOIME Ha CKOPOCTh XMMUYECKUX peakumii. Kartanusarops! u
karanu3. MTHruburopel. AHTHOKCHIAHTBHI.

JNemonctpanuu. Pazmuunsie ¢opmbl tabmunsl [I. 1. MengeneeBa.  3aBHCHMOCTH CKOPOCTH
XMMHMYECKON PEAaKLMHU OT NPUPOIbl PEATUPYIOIUX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKOU
peakuuu OT KOHLIEHTPALMU pearupyrolux BEIIEeCTB. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW peakuuu
OT IUIOIIAAU CONTPUKOCHOBEHUS Pearupyrouux BeIEeCcTB («KHUIISIIUN CI0i»).

JlabopaTopHusle onbIThI 1. [loayueHue ruspokcuaa HUHKA U UCCIIEJOBAHUE €TI0 CBOMCTB.

JInarnocTu4yeckasi KOHTPOJbHas padora

Tema 2. Metasisl (14 4)

Bex MenHbIii, OpoH30BbIN, jkene3Hbld. [lojokeHHE METaJIOB B TEPUOJAMYECKOM CHCTEME
XUMHYECKHX dyeMeHTOoB I. M. MenneneeBa. Meramnueckas KpUCTaUIM4ecKas peuieTka MU
MeTaJuIndecKass XUMUu4eckas cBsi3b. O0mme ¢puzndyeckue cBoicTBa MetamuioB. CIutaBbl, UX CBOHCTBA
U 3HayeHHe. XMMUYECKUE CBOWCTBA METAJJIOB KaK BOCCTAHOBUTEIECH. DIEKTPOXUMHUYECKHH Psif
HalpsDKEHWH METauIoB M €ro  HCIOJIb30BaHME I  XapaKTEepPUCTUKU XMMHYECKUX CBOMCTB
KOHKPETHBIX MeTaju1oB. CrocoObl MOMy4EHUS METaJUIOB: MHUPO-, THAPO- U SJIEKTPOMETATYpIus.
Koppo3us MeTaioB u criocoObl 00pHOBI C HEH.

O0masi xapakTepuCTHKAa HIeJOYHBIX MeTa/IoB. Meramisl B npupone. O6ume crnocoObl MX
nonyyerns. Ctpoenune aromoB. lllemoyHple MeTamasl — TMPOCTHIE BEIIECTBA, MX (U3NUECKHUE H
XMMHMYECKHE CBOMCTBA. BakHelne cCoeqMHEHNs IENOYHbIX METANIOB OKCUIBI, THIPOKCHIBI U COJIU
(xopupl, KapOOHATHI, CyIb(aThl, HUTPATHI), X CBOWCTBA M NMPHUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanuitnsie ynobpenus.

O0masi xapakTepucTHKAa 3J1eMeHTOB rjaBHoii moarpymnsl |l rpymmei. CtpoeHue atomos.
[lenouHo3eMenbHbIE METAUIbl — IPOCThIE BELIECTBA, UX (PU3UYECKHE U XUMHUYECKUE CBOWCTBA.
Baxneiimue coequHEHMs IETOYHO3EMENbHBIX METAJJIOB OKCUABI, THAPOKCUABI U COJH (XJIOpUABI,
KapOOHATBI, HUTPATHI, CyIb(haTsl U hocdarel), UX CBONCTBA U MPUMEHEHUE B HAPOJAHOM XO3sIHCTBE.

Amomunuii. CtpoeHue aroma, (QU3MYECKME M XUMHUYECKHE CBOWCTBAa IPOCTOrO BEILIECTBA.
CoenuHeHHs aMOMUHMS OKCHJ W THAPOKCHZ, MX aM(poTepHbI XxapakTtep. Baxneimme comu
anmroMuHus. [I[puMeHeHne aaOMUHUA U €70 COCIMHEHHM.

Keneszo. Crpoenue aroma, (u3MyYecKHMe M XMMHUYECKHE CBOICTBa IIPOCTOrO BEIECTBA.
[enetnueckne paasl Fe+ m Fe3+. KauectBennble peakuuu Ha Fe’+ u Fe®+. Bakmelimme comm
Kelle3a. 3HAUEHUE JKeJe3a, €r0 COENMHEHNH U CIUIaBOB B IIPUPOJE U HAPOJHOM XO35MCTBE.

JemoncTpanuu. OOpa3sipl MIETOYHBIX M IIEJTOYHO3EMENbHBIX MeTauioB. OO0pa3lbl CIUIaBOB.
B3anmopencTeue Hatpus, JUTUA U Kajablus C BOAOW.  BsaumonencTBue HATpUs U MarHus ¢
KucinoposoM. B3aumopeiictBue meramioB ¢ Hemerauiamu. [lonmydenne ruapoxcuaos sxenesa (1) u
(.

JlabopaTopHblie onbIThI. 2. O3HaAKOMJICHHE C 00pa3iaMu MeTauioB. 3. B3aumonelicTBie MeTaioB
C pacTBOpaMHu KHCJIOT U cojell. 4. O3HaKoMJIeHHE ¢ 00pa3liaMu IPUPOAHBIX COCMHEHUN: a) HaTPUs;
0) KanbpLIMs; B) AIIOMUHMUS,; T) *Kenesa. 5. [lonydyeHne ruipokcua alfOMUHUS U €r0 B3aUMOJIeicTBHE
C pacTBOpaMH KUCIIOT | 1ienoueit.6. KauecTBenHble peakuuu Ha HoHbl  Fe?+ m Fel+

IIpakTuyeckne 3ausTusi: 1. OCyliecTBICHHE HENOYKH XUMHUYECKUX PEBPALCHUA METaUIOB. 2.
[lonyyeHne u CBOMCTBAa COEOUHEHUN MeTalioB 3. PelleHne SKCIepUMEHTAIbHBIX 3aJad Ha
pacrno3HaBaHHE U MOJyYEeHUE BEIIECTB.

Tema 3. Hemerasuibl (244)

OO0mias xapakTepUCTUKa HEMETAJIOB: MOJOKEHUE B TIeproandeckoi cucrteme 1. M. Menneneena,
0COOEHHOCTH CTPOCHMS aTOMOB, 3JIEKTPOOTPHULATENIFHOCTh KaK Mepa «HEMETAJUTMYHOCTH», psij
ANEKTpoOTpHUIIaTeNbHOCTU. KpucTanmuueckoe CTpoeHHE HEMETalZIoOB — TMPOCThIX BEILECTB.
Amnorponus. ®Pusndeckue CBOHCTBA HeMeTalIoB. OTHOCHUTENBHOCTh IOHATHH  «METauD,
CHEMETAILI.



Boaopoa. Ilonoxenne B mepuoanvYecKod CUCTEME XMMHUUYECKUX 3JieMeHTOB 1. M. Menpaeneesa.
Crtpoenue aroma ¥ MoJieKyibl. PU3NYECKUe U XMMHUYECKHE CBOWCTBA BOJOPOJIA, €ro MOJIyYCHUE U
MIPUMEHEHUE.

Bona. Ctpoenne Monekynbsl. Bomoponnas xumuueckas cBsA3b. DHU3WUECKHE CBOMCTBA BOJIBI.
AHoManuu cBOWCTB BoJbL. I napoduibHbie 1 rHIpohoOHbIC BEIECTBA. XUMHUUECKUE CBOMCTBA BOJIBI.
KpyroBopot Boasl B nmpupone. Bonoouuctka. Aspanus Boasl. beiToBbie QuuibTpsl. MuHepanbHbIe
BOJIbL. /lucTuiinpoBanHas Bojia, €€ MoJy4YeHUe U IPUMEHEHHUE.

Oo0mas xapakrepucTuka rajgoreHoB. Ctpoenue atoMoB. IIpocThie BemiecTBa, X GpU3MUECKHUE U
XUMUYECKUe cBoMcTBa. OCHOBHBIE COEIMHEHUSI TaJOT€HOB (TaJIOT€HOBOJIOPO/IbI M TAIOTCHUIBI), UX
cBoiicTBa. KauecTBeHnnas peakuus Ha xjiopuna-uoH. Kpatkue cBeneHus o xsope, 6pome, ¢prope u
koze. [[pumMeHeHre rajlor€HOB U UX COEMHEHUI B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHue aroma, aJuIOTPOIHsI, CBOMCTBA U MPUMEHEHHE poMOnUeckor cepbl. OKCHIIBI CephI
(IV) u (VI1), ux monydenue, cBoicTBa M npuMeHeHre. CepoBOAOPOAHAS M CEPHHCTAsh KHCIOTHI.
CepHast KuCJIOTa M €€ COJIM, UX MPUMEHEHHE B HapoJHOM xo3siiicTBe. KauecTBeHHas peakius Ha
Cynb(haT-uoH.

A3ot. CTpoeHue aTomMa 1 MOJIEKYJIbl, CBOMCTBA IPOCTOrO BellecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA,
noiyucHue u npumeHenue. Cou aMMOHUs, UX cBoicTBa U npuMeHenne. Okcuzpl azota (1) u (1V).
A3OTHas KHCJIOTa, €€ CBOWCTBA W NMpUMEHEeHHWe. HUTpaTel U HUTPHUTHI, pobIeMa UX COJEPIKaHUS B
CEJIbCKOXO03SUCTBEHHOU MPOAYKIIMH. A30THBIEC y10OpEHHUSI.

®ocdop. CtpoeHune aToMa, alIOTPOIHS, CBOMCTBA Oe10ro U KpacHoro gocdopa, X NpuMEHEHHE.
Ocuosuble coeaunenus: okcua dochopa (Y), oprodochopuas kuciaora u pocharsr. DocdopHbIe
ya0OpeHusl.

Yraepoa. CtpoeHue aToma, aljIOTPOIHUS, CBOMCTBA aJUIOTPOIHBIX MOAM(HKAINI, NMPUMEHEHHE.
Oxkcunnt yraepoaa (1) u (1V), ux cBoiictBa u npumenenne. KauectBeHHast peakiiusi Ha yIrJIEKUCIBIN
ra3. KapOoHaTsl: KajabIUT, cofa, MOTall, X 3HAYeHHUE B MIPUPOJIE U KU3HH denoBeka. KauecTBeHHas
peaxuusi Ha KapOOHaT-HOH.

Kpemnnii. CtpoeHue aroma, KpUCTaUIMUECKUII KPEMHUMN, €ro CBOMCTBAa U NpuMeHeHue. Okcua
kpemuus (IV), ero mpupomnbie pazHOBUAHOCTH. CuUiMKaThl. 3HAYCHUE COCAMHEHUN KPEMHUS B
KHUBOU U HEXHUBOU mipupoie. [loHsATHEe 0 CUITMKATHON TPOMBIIIUIIEHHOCTH.

JemoncTpanuu. OOpasubl TajJoreHoB — IMPOCTHIX BELIECTB. B3auMojeicTBHE TajJoreHoB C
HaTpUeM, allOMUHUEM. BpITecHeHMe XJjopoM Opoma WIM HOAa U3 PACTBOPOB HUX COIEH.
BzaumopeiictBue cepsl ¢ MeETalUlaMH, BOJOPOJIOM U KHUCIOpoAoM. BsammojerictBue
KOHIICHTPUPOBAHHOM a30THOW KUCIIOThI C MEJIBIO.

[Tornouienue yriem pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHOBIEHHME MenU M3 €€ OKCHJa
yraem. OOpa3ibsl TPUPOIHBIX COSAUHEHHM XJiopa, cephl, (ocdopa, yriepona, kpeMHus. OOpasiibl
BOXHEHIINX Ul HApOJHOTO XO3siicTBa CyJb(aToB, HUTPATOB, KapOoHATOB, (ocdaron. OOpa3Lbl
CTEKJIa, KEpaMUKH, LIEMEHTA.

JladopaTopublie onbIThl. 7. KauecTBeHHas peakuus Ha xJIopua-uoH. 8. KauecTBeHHas peakuus Ha
cynepar-uoH. 9. Pacno3naBanuwe coneld ammonus. 10. IlomyueHue yriekuciaoro raza u €ro
pacnio3HaBanue. 11. KauecTBeHHas peakuusi Ha kapOoHaT-uOH. 12. O3HaKOMIIEHHE C MPUPOTHBIMU
cunukarami. 13. O3HaKOMJIEHHE C MPOAYKIUEN CUITMKATHON MPOMBIIIEHHOCTH.

IIpakTuyeckne 3ausitusi: 4. Pemenue nskcnepuMeHTanbHbIX 3amad mno Teme «lloarpymnma
KHUCIIOpoJia». 5. PemeHue skcrepuMeHTaIbHbIX 3a/1a4 1o TeMe «[loarpynmsl a3ora u yriaepoay.

6. [Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 5. Kparkue cBeieHusi 00 OpraHm4ecKux coeMHeHusx (4 1)

VYrinesopoponsl.  Kucnmopoxacoaepxkamme — OpraHM4ecKMe€ — COEIMHEHHUSA.  A30TCOJEpIKallue
OpraHUYEeCKHEe COCTUHEHUS.

JemoncTpanuu. Mojenu MoJIeKyl MeTaHa, OJTaHa, IponaHa, OJTWIEHAa U alleTUJICHA.
B3aumopeiictBue ostuiieHa ¢ OpoMHOW BOAOW H pAacTBOpOM IMepMaHraHata Kamus. OOmue
XMMHMYECKHE CBOMCTBAa KHUCIOT Ha IpUMepe YKCYCHOM Kuciorel. KauecTBeHHas peakuus Ha
MHOT0aTOMHBIE CITUPTBHI.

JlaGopaTopHbie onbIThI. 14. KauecTBeHHbIE peaklivu Ha OeKU



Tema 6. O0001meHNe 3HAHMI 110 XUMHH 32 KypPC OCHOBHOM IIKOJIbI. (8 1)

Ilepuonnueckuii 3akoH u Ilepuoguueckas cucrema xumudeckux siaeMeHToB J[. Y. Menneneena.
@u3MUECKUIl CMBICI MOPSIAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB MEepUOa U IPynibl. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEJIMHEHUHN B MEpHOax U IPYyMIax B CBETE MPeICTaBICHHI O
CTPOEHUU aTOMOB JIEMEHTOB. 3HaueHue [leproauyueckoro 3aKoHa.

Bunbl xuMuyeckux cBsized U TUIBI KPUCTAJUIMYECKUX pelIeTOK. B3anMocCBs3b CTpOSHHS U CBOMCTB
BEILIECTB.

Knaccudukanusa XuMH4eCKUX peakuil o pa3Iu4HbIM IpU3HAKaM (YHUCIO0 U COCTaB Pearupyrounx
U OOpa3ymIIUXCS BEIISCTB; HAJIWYME TpaHUIBI pasnena ¢a3; TerioBod 3(QexT; u3MeHeHHe
CTENeHel OKHUCIIEHUs aTOMOB; MCIIOJIb30BAaHKME KaTalau3aTopa; HampaBjieHHe npoTekanus). CKopocThb
XUMHYECKUX peakiuid u (akTopbl, Biusione Ha Hee. OOpPaTUMOCTh XUMHYECKHX pEaKIUd H
CHOCOOBI CMEIIEHUSI XUMUYECKOTO PaBHOBECHSI.

[IpocTeie u cnoxHbIe BemecTBa. MeTauibl U HemeTasulbl. [ eHeTndecKkue psabl METaJlIa, HEMETalIa
U nepexoiHoro Metamia. OKCUAbI M TUIPOKCU Bl (OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCU/IBI),
comu. WMx cocraB, knaccudukamus W OOmME XHUMHYECKHE CBOWCTBA B CBET€ TEOPHUH
ANEKTPOIIUTUYECKON TUCCOLIUAIIH.

HTorosasi KOHTpoOJIbHASA padoTa 3a Kypc XuMuu 9 kiacca

IIpuMepHbIe HaNpaBJIeHUs NPOEKTHOM JeATeIbHOCTH 00y4YaroHuXCs.

1. PaboTa ¢ MCTOYHMKAMH XUMHYECKOW WH(POPMALUU — HCTOPUYECKHE O0030pHI CTAHOBIICHUS H
Pa3BUTHs U3YUYEHHBIX MOHITUH, TEOPUH, 3aKOHOB; XU3Hb M JESATEIbHOCTb BBIIAIOLIMXCS YUYEHBIX-
XHMHUKOB.
2.AHanuTuyeckue 0030psl HTHPOPMALUMY 110 PEIICHUIO ONPEISIEHHBIX HAyYHbIX, TEXHOJIOIMUYECKUX,
MIPaKTUYECKUX IIPOOIIEM.

3. OBnasieHue OCHOBaMHU XMMHUUYECKOT0 aHAJIN3A.
4. OBnazieHHEe OCHOBaMHU HEOPraHUYECKOTO CUHTE3A.

TemaTnueckoe niianHupoBanue B 8 Kiacce

HaumenoBanue TeMbl/pasnena KomnnuectBo yacos
No /it
1 | Beenenue 4
2 ATOMBI XUMHYECKUX JICMCHTOB 9
3 [IpocTeie BelecTBa 6
4 CoenuHeHns XUMHAYECKHUX JIEMEHTOB 14
5 N3menenus, mpoucxoasue ¢ 15
BElIECTBAMHU
6 PactBopenue. PactBopsr. CBoiicTBa 19
pPacTBOPOB DJIEKTPOJIHTOB.
Pe3epBHOE Bpems 1
Htoro: | 68
TemaTuueckoe MIaHupoBaHue B 9 Kiacce
Neo /it Tema Kon-Bo vacos
1 OO0masi xapaKTepUCTHKAa XUMHUECKHUX 11

9JICMCHTOB U XUMHNYCCKHUX peaKL[I/Iﬁ

2 Mertamiel 15




Hewmeranis 27
Kpatkue cBefeHus 06 OpraHMueCcKuX 4
COCIMHECHHUSAX

OO6oOuienne 3HaHUKA 1O XHMHHU 34 8
KypPC OCHOBHOM HIKOJIBI

PesepBHOE Bpemst 3

Hroro:

68




KanenaapHo-remaTn4yeckoe IjiaHupoBaHue B 8 Kiacce

Bapuant Ne 1

No Tema ypoka Konnuect Hara mian Hara daxr
/1 BO yacoB | (yka3piBaeTcsi | (yKa3bIBae
HOMED HEJIeIHN) TCS

daxTraec

Kas 1aTa

pOBEICH

usi)
Beenenue (4 1)
1. [Ipeamer xumun. BemecTa 1 1 Henens
CEHTsI0ps
2. | IIpeBpamenuss BemiecTB. Ponb XuMuum B JKM3HM 4enoBeka. KpaTkue cBeAeHHs U3 HCTOPUU 1 1 Henens
BO3HUKHOBEHUS U pa3BUTHs XUMUH. OCHOBOIOJIOXKHUKH OTCYECTBCHHON XUMUU CEHTSIOps
3. 3Haku (CUMBOJIBI) XMMUYECKUX 3JIeMeHTOB. Taonuma [[. 1. MenneneeBa 1 2 "Henensd
CEHTsI0ps
4. | Xumuueckue Qopmyabsl. OTHOCHTENBHBIE aTOMHAs U MOJEKyNspHas Macchl. MaccoBas Joms 1 2 Henens
2JIEMEHTA B COCTMHCHUH CEHTSIOps
Tema 1. ATOMBI XUMHYECKHX AJIEMEHTOB (94)

5 OcHoOBHBIE CBEIEHUS O CTPOCHUU aTOMOB. COCTaB aTOMHBIX si/Iep: MPOTOHBI, HEUTPOHBL. V30TOMEI. 1 3 Henens
CEHTsI0ps
6 CTpoeHHe »HIEKTPOHHBIX YpPOBHEH aTOMOB XHMHUYeCKHX dneMeHToB Ne1—20 B Tabmuie 1 3 Henens
. Y. MenneneeBa CEHTsI0ps
7 M3MeHeHre CBOMCTB XUMUYECKHX AJIEMEHTOB I10 TPYIIaM U IepUoAaM 1 4 Henens
CEHTsIOps
8 HNonnas xumudeckas cBsi3b 1 4 Henens
CEHTsI0ps
9 KoBaneHTHast HemoysipHasi XUMUYECKas CBSI3b 1 1 Henens
OKTSIOps
10 | DraekTpoorpunaTeIbHOCTh. KOBaJICHTHAS MOJISIpHAS XUMHAYECKas CBA3b 1 1 Henens
OKTSIOpsI
11 | Merajutnueckast XMUMHUUYECKAS CBSI3b 1 2 "Hexensa
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OKTSIOpSI

12 | Ob6obuenue u cucreMaTu3alus 3HaHU| 10 TeMe « ATOMBI XUMHUYECKUX 3JIEMEHTOB) 2 Henens
OKTSIOpSI
13 | KontposbHas paboTa 1o TeMe «ATOMBI XUMHUYECKHUX 3JIEMEHTOB) 3 Henens
OKTSIOpsI
Tewma 2. [IpocTsie BemecTBa (6 1)
14 | IlpocTsle BemecTBa-MeTalIbl 3 Henensd
OKTSAOPS
15 | IlpocTsle BemiecTBa-HEMETAILIbL, UX CPAaBHEHHUE C METaJJIaMU. AJIOTPOIUs 4 nenensa
OKTSAOPS
16 | KomnuyectBo BemiecTsa 4 genensa
OKTSI0ps
17 | Monspaslli 00beM ra3000pa3HbIX BEIIECTB 3 Henmens
HOsI0pst
18 | Pemenue 3afau ¢ UCIHOJIB30BAaHUEM IOHSATHI «KOJIMYECTBO BEIIECTBA», IOCTOSIHHAs ABOTaapoy, 3 Henens
«MOJISIpHAsl Macca», KMOJISIPHBIN 00beM ra3oB» HOsI0pst
19 | O6061mmenue u cucremarusanus 3HaHui o teme «lIpocTeie BemecTBay 4 Henens
HOsI0pst
Tema 3. CoeuHeHUs] XUMUYECKUX 1eMEeHTOB (14 1)
20 | Crenens okucienus. OCHOBBI HOMEHKIIATYPBl OMHAPHBIX COSAMHEHUM 4 nenens
HOSIOpsI
21- | Oxcumsl 5 Henmens
22 HOSIOps
23- | OcHoBaHuUs 1 Henensa
24 Jexaopst
25- | Kucnotsl 2 Henens
26 JeKaops
27- | Conu Kak MPOU3BOAHbIE KUCIOT U OCHOBaHUN 3 Henens
28 JeKaops
29 | AMop(HBIE U KPUCTAJUTMYECKHE BEIIECTBA 4 nenensa
nekaopst
30 | Yuctele BemecTBa U cMecH. MaccoBast 1 00beMHas! 10JIM KOMIIOHEHTOB B CMECH 4 nenens
nexaopst
31- | Pacuerbl, CBsi3aHHBIE C MOHATHEM «aoiisi». OOoOIIeHHe M cHcTeMaTH3alus 3HAaHUA 10 TeMe 3 Henens
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32 | «CoenMHEHUSI XUMHUYECKUX YIEMEHTOBY SIHBApsl
33 | KonTtposnbHas pabora o teme « CoeAMHEHHS] XUMUYECKHUX 3JIEMEHTOB) 1 4 nenens
STHBaPS
Tewma 4. 3menenus, nporcxoasiye ¢ pemectBamu (15 1)
34 | Ousuueckue sBieHus. Paznenenue cmeceit 1 4 nenens
SIHBaps
35 | XuMudeckue SBJICHUA. Y CIOBUS U MIPU3HAKH MTPOTEKAHU XUMUYECKUX PEaKIUii 1 1 nenenst
deBpans
36 | 3aKOH cOXpaHEHHS MACCHI BeIIeCTB. XMMHYECKHE YPaBHCHUS 1 2 Henens
deBpans
37- | PacyeTpl Mo XMMHUYECKUM ypaBHEHUSIM 2 u 3 Hexens
38 dbespas
39 | Peakuuu paznoxenus. [IoHSATHE O CKOPOCTH XUMUYECKON PEeaKIMK U KaTaau3aTopax 1 3 Henens
dbeBpast
40 | Peakmuu coenunenus. Llenmouku nmepexoioB 1 4 genensa
dbeBpas
41 | Peaknuu 3amenienusi. Psj akTHBHOCTH METaJLIOB 1 4 Henens
dbeBpas
42 | Peaxuu oomena. [IpaBuio bepromne 1 5 Henend
deBpasns
43 | Tumbl XUMMUYECKUX pPeaKLUil Ha mpuMepe CBOMCTB BoAbl. [IoHsATHE O THapONIN3E 1 5 Henens
dbepains
44 | O6oOueHne U cucTeMaTu3alys 3HaHuH 1o TeMe «V3MeHeHHs, TPOUCXOSIIUE C BEIIECTBAMID) 1 2 Henens
MapTa
45 | KonTtpoinbHas pabota 1o teme «3MeHeHust, MpOUCXOISAIINE C BEIIECTBAMIY 1 2 "Henens
MapTa
46 | Ilpaktukym: IlpaBuima TeXHMKH O€30MacHOCTH TNpH paboTe B XUMHUECKOM KaOwmHere. I[Ipmembl 1 3 Henens
oOparieHus ¢ 1abopaTOPHBIM 000PYAOBAaHHEM U HAarpeBaTelIbHBIMU PUOOpaMH MapTa
47 | Ilpaktukym: [Ipu3sHaku XUMHYECKUX peakLnuit 1 3 Henens
MapTa
48 | Ilpaxtukym: [IpuroToBieHue pacTBoOpa caxapa 1 onpeesieHue MacCOBOH JIOJIH €ro B PacCTBOPE 1 4 nenens
MapTa
Tewma 5. PactBopenue. PacTtBopbl. CBoiicTBa pacTBOPOB 371EKTPOIUTOB (194)
49 ‘ DJIEKTPOIUTHYECKAs] AUCCOLUALIMS 1 4 Henens
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Mapra
50 | OcHOBHBIE TOJNIOXKEHUS TeOopuU dJekrponutrdeckoi aucconmanuu (TD/]). MonHble ypaBHEeHUs 1 1 nenens
peakuun arnpens
51- | Kucnotsl: kiaccudukanus u cBoicTBa B cBete TO/] 3 1 u 2 Henens
53 anpens
54- | OcHoBaHus: K1accupuKaimsa U CBOMCTBa B cBeTe T/ 3 3u4 "Henensa
56 anpens
57- | Okcunpl: kiaccudukanys U CBOMCTBA 2 4us
58 HeJIeNs anuperst
59- | Conu: xknaccudukaius U cBoicTBa B ceete TO/] 2 1 Hemensa mast
60
61 | I'eHeTMYecKas CBSI3b MEXTY KJacCaMH HEOPTAaHHMYECKUX BEIIESCTB 1 2 Hepens Mas
62- | O6o6mmenue u cucreMatusanus 3HaHuil o teme «PactBopenue. PactBopsl. CBolicTBa pacTBOpPOB 2 2 u 3 Henens
63 | DJIIGKTPOIIUTOBY Mast
64 | KontponbHas pabota nmo teme «PactBopenue. PactBopsl. CBOCTBa pacTBOPOB 2JIEKTPOIUTOBY 1 3 Henensa Mast
65 | Knaccudukanus xumudeckux peakinuid. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 4 nenens Mas
66 | CBolicTBa M3YUYEHHBIX KJIACCOB BEIIIECTB B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIH 1 4 "enens mast
67 | IlpakTukym: Pemenue skcriepuMeHTaIbHBIX 3324 1 5 Henens Mas
68 | Pe3epBHOe Bpems 1
KajaennapHo-reMaTuveckoe nmjianHmpoBsanue B 9 kiacce
Ne n/mt Tema ypoxka Konnuecr Hara ruian Hara daxt
Bo yacoB | (yka3piBaeTcs | (yka3blBae
HOMEp HEJIETN) TCS
¢bakTuuec
Kasl 1aTa
IIPOBEJIEH
)
BBenenue. O01as xapakTepucTHKa XUMHYECKUX 3JIEMEHTOB U XUMHYECKHUX PeaKIuii.
Ilepuoanuecknii 3axoH U Ilepuoanyeckas cucrema xumudeckux 3jiemeHToB JI. . MengesieeBa (11 1)
1-2 ‘ XapakTepucTUKa XMMHYECKOrO JJIEMEHTA Ha OCHOBAaHUM €ro mnojoxkeHus B Ilepmommueckon ‘ 2 ‘ | Henens
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cucreme JI. 1. Menpaeneesa

CeHTAODA

3 AmMoTepHbIe OKCUIBI U THIPOKCH/IBI 1 Henens
CeHTAOpA
4 [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema /. 1. MenjeneeBa B CBETE y4eHHUS O CTPOCHUH 2 Hexensa
aToma CEHTSIOps
5 XuMuyecKasi OpraHu3aius KUBOU U HEXKUBOU MPUPOIBI 2 Hexensa
CeHTAOpA
6 Krnaccudukanus XuMHUeCKUX peakluii 0 pa3TUYHbIM OCHOBAHUIM 3 Henens
CeHTAOPA
7 [ToHsITHE O CKOPOCTU XUMHUYECKOM peakuuu 3 Henens
CEHTsIOps
8 Karanuzatopsr 4 Henens
CEHTAOPS
9-10 | OGoOmenue u cucTemaru3anus 3HaHWKA 10 Teme «BBenmenme. OOmas xapakTepHCTHKA 4 nenenst
XUMHUYECKUX DJIEMEHTOB W XMMHUYecKuX peakuuid. [lepmonmyeckuit 3akoH u [lepuoguueckas CEHTSIOpS U
cucrtemMa Xxumuyeckux 3nemeHToB . . MenneneeBa» HEAEN
OKTSAOPS
11 KonrponpHast pabora mo teme «BBenenue. OO0mas XxapakTepUCTHKa XUMHYECKHX JJIEMEHTOB U 1 menens
xuMudeckux peakuuil. [lepuonudeckuit 3akon u Ileproauueckas cucteMa XMMUYECKHX 3JIEMEHTOB OKTSIOpsI
J. 1. MeHieneeBay
Tema 1. Metansi (15 4)
12 [Tonoxenue snemenToB MetaiioB B [lepumoanueckoii cucreme /. 1. MenneneeBa u ocoOeHHOCTH 2 "Henens
cTpoeHus ux aroMoB. Pu3nueckue cBoiicTBa MeTaioB. CIuIaBbl OKTSIOpsI
13 XUMHYECKHE CBOMCTBA METAJLIIOB 2 Henens
OKTSIOpsI
14 Mertaisl B mpupoje. Oo1ue cnocoObl UX MOTYUYEHHS 3 Henens
OKTSIOpsI
15 [TonsTHE O KOPPO3UM METAIIOB 3 Henensa
OKTSIOps
16-17 | O6mas xapakrepuctuka 31eMeHToB |A rpynmsl. CoeIMHEHUS EIOYHBIX METAIIJIOB 3 Henensa
HOSIOpst
18-19 | Llenouno3emenbHble MeTauibl. CoeTMHEHNS MIET0YHO3EMENIbHBIX METAIIJIOB 4 nenens
HOSIOps
20-21 | ATIOMUHUH U €T0 COeTMHEHUS 1 Henenst

20




JeKaops

22-23 | JKenes3o u ero coequHEHUS 2 "Henensd
JeKaops
24 O0600uIeHye 3Hannii o TeMe «MeTauibl» 3 Henmens
JeKaops
25 KontposbHas padota mo teme «MeTamibhy 3 Henmens
JeKaops
26 Pemenrie skCIIepuMEHTAIBHBIX 33724 Ha paclio3HABAaHUE M MOJYYCHHE COCIMHEHUN METa/IOB 4 nenens
JeKaops
Tema 2. Hemerannl (27 4)
27 OO6m1ast XxapaKTepuCTHKa HEMETAIIJIOB 4 genensa
Jekaopst
28 Bomopon 3 Henmens
STHBAPS
29 Bona 3 Henmens
STHBAPS
30 Tanorens! 4 genensa
STHBAPS
31 CoenquHeHUs ralIOreHOB 4 Henens
STHBapsI
32 Kucnopon 1 Henmens
dbepains
33 Cepa, ee ¢puznueckre 1 XUMUYECKUE CBOWCTBA 1 Hepens
deBpasns
34 CoenuneHus cepsl 2 Henens
deBpas
35 CepHas KMCJIOTa KaK JJIEKTPOJHT U €€ COJIH 2 "Henens
deBpas
36 CepHas KUCJIOTa KaK OKUCIIATENb. [loydeHre 1 IpUMEHEHNE CEPHOM KUCIIOTHI 3 "Henenst
deBpas
37 A30T 1 ero cBoiicTBa 3 Henens
deBpas
38-39 | AMMmuak u ero csoiicrsa. Coam aMMOHUS 4 genmens
deBpas
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40 Oxkcuabl a30Ta. A30THAsI KMUCJIOTa KaK 3JIEKTPOJIUT, €€ TPUMEHEHUE 1 nenens
MapTa
41 A30THas KUCJIO0Ta KaK OKHUCIIUTENb, €€ IT0JIy4eHHE 1 Henensa
MapTa
42 docthop. Coenunrenust pocdopa. [loustue o hochopHbIX y1oOpeHUIX 2 Henens
MapTa
43 Yrinepon 2 Henens
MapTa
44 Oxkcunbl yriaepoaa 3 Henens
MapTa
45 VYronbHast KUCIIOTa U €€ COJH 3 Henend
MapTa
46 Kpemuwnit 4 genensa
MapTa
47 CoenuHeHus: KpeMHUS 4 Henens
MapTa
48 CunukaTtHasi IPOMBIIUIEHHOCTb 2 Henens
anpens
49 O060611eH1E 10 TeMe «Hemeramis» 2 Henens
anpens
50 KonTponbnas pabota o Teme «Hemetanis 3 Henens
anpens
51 Pemenune skcriepuMeHTanbHBIX 33724 10 TeMe «[loarpyrina raaoreHoB» 3 Henens
anpens
52 Pemenune skcriepuMeHTanbHBIX 3a7a4 o TeMe «[loarpymnmna kuciopoga» 4 Henens
anpens
53 [Tonyuenue, coOupanue u pacro3HaBaHUE Ta30B 4 nenens
anperst
Tema 3. KpaTkue cBeieHus1 00 OpraHuvdeckux coefuHenusix (4 4)
54 VYrieBo10pos 5 Henens
anpens
55-56 | Kucnopoacoaepxaiiyue opraHMuecKue COeTUHEHUS | Henens mast
57 A30TCOaepIKaIe OPraHUYECKUE COSMHEHUS 1 Henmenst mast

Tema 4. O0001eHMe 3HAHMI 10 XUMHH 32 KYPC OCHOBHO# IIKO0JIbI (84)
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58 IIepnonnueckuit 3axkoH u Ilepuonnueckas cucrema [l. M. MenzeneeBa B CBETE TEOPUH CTPOECHUS 1 2 Henens Mast
aTroma

59 Buasl XuMHUYECKUX CBS3€H U TUIIBI KPUCTAJUIMYECKUX pEUIETOK. B3auMOCBS3b CTPOCHHUS U CBOMCTB 1 2 Henens Mast
BEIIIECTB

60 Knaccupukanuss XUMHUECKUX pEAaKUMH IO pa3auuHbIM Hpu3HakaM. CKOpOCTb XMMHUYECKHUX 1 3 Henens mas
peakuui

61 Jlicconmanus 3JeKTPOJIUTOB B BOAHBIX pacTBopax. MloHHbIE ypaBHEHUS peaKIMi 1 3 Hepnens Mast

62 OKUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU 1 4 Hepnens mMas

63 Krnaccudukanus u cBOMCTBa HEOPraHNYECKHUX BEIICCTB 1 4 nenens Mas

64-65 | Tpenunr-recrupoBanue o BapuanTam [ A mponmibix JIET ¥ IEMOBEPCUHU 2 5 Henenst mast

66-68 | Pe3epBHOE Bpemst 3
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