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Pabouas yueOHast mporpamma 1o ydeOHOMy mpeamery «XHMMUS 8-9 kmace» sABIsSETCS KOMIIOHEHTOM
OCHOBHO# 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMUS IIKOJIBI.

PaGouast mporpamMMa 1Mo XMMHHM JUIi OCHOBHOM IIKOJIBI COCTaBJI€Ha Ha OCHOBE (yHAaMEHTAIbHOTO Spa
coJiepkaHusl o0mero oOpa3oBaHust U B cooTBeTCcTBHU ¢ DenepanbHbIM ['OCyAapCcTBEHHBIM CTaHIApTOM OOIIEro
obpazoBanust — ®I'OC OO0 (npukaz MunmcTepcTBa 00pazoBanus u Hayku Poccuiickoit @eneparun ot 17.12.2010
r. Ne 1897);®enepanpHoro 3akoHa oT 29 nexabps 2012 roma, Ne273 (Denepanbubliii 3akoH «O6 oOpa3oBaHWH B
P®y); IIporpammser Bocriutanust MBOY OO Ne 20, ¢ yuérom Konuenunu npernonaBanusi yueOHOro npenmera
«Xumus» B oOpa3oBaTeNbHBIX  oOpraHum3anuax Poccuiickoit  @denepanuy, pealu3yloOlMX  OCHOBHBIE
o61meobpa3zoBatenbHble TporpaMmbl(yTB. Pemennem Kosnernn Munnpocsemenns Pocenn, nporokonor 03 12 2019
N IIK-4BH)

Ha ocHose [IpumepHoii paboueil mporpaMMbl 10 XMMHH Ha YPOBHE OCHOBHOTOOOIIETO 00pa30BaHUs C yUETOM
YMKIIporpammsl kKypca XuMuu iist 8-9 kiaaccoB o0mmeo0Opa3zoBaTenbHEIX yupexkaenui, astop H.H. 'apa. (Xumust.
Pa6oune mporpammel. [Ipenmernas nuans yaeornkoB I.E.Pymsuruca, @.I'. ®enpamana 8-9 kmaccer: yued. mocobdue
Jutst obmeoopazosar. opranmzanmii/  H.H Tapa. - 3-e u3z.,mepepab.-M.: [Ipocsemenue, 2019. -48c. — ISBN 987-5-
09-065302-2 ). JlanHast pabodast mporpaMma peajan3yercs B ydeOHHMKaX IS 00mIeo0pa3oBaTeNbHBIX YUPEeKISHUH
I'.E. Pym3utuca u @.I'. @enpamana «Xumus. 8 Kaace» U «XuMuL. 9 Kacey.

B nporpamMmy BHeceHbl H3MEHEHMsl, YBeJIHYeHO KOJIMYecTBO 4acoB Ha 34 yaca B 8 kiacce (kypc
pa3padoTaH Ha 3 yaca B HeleJl10 B 8 Ki1acce 1 Ha 2 yaca B HeeJllo B 9 Kkiacce).

8 ximacc 9 xiracc
KonmdgecTBo 4acoB o yueOHOMY TUIaHy 102 68
(3 gacaB HeneImIO) (2 yacaB HenEIIO)

Xumust Kak yueOHast JUCIUILNINHA U3YYaeTCsl B PEMETHOM 00nacTi « EcTeCTBeHHOHAYYHBIC TPEIMETHI.
INJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI MNPOIPAMMBI II0 XMMUHU HA YPOBHE
OCHOBHOTI'O OBIIIETO OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS MPOTrPaMMBbl OCHOBHOTO OOIEro oOpa3oBaHWs JOCTUTAlOTCS B XOAE
0o0y4eHHs XMMHU B CIMHCTBE Y4eOHOH WM BOCIHTATEIHHOHN NEATEIHPHOCTH B COOTBETCTBHH C TPATUIIHOHHBIMHU
POCCHIICKMMH COIMOKYJIBTYPHBIMH M TyXOBHO-HPABCTBEHHBIMHU [IEHHOCTSIMH, IPHHATHIMHA B OOIIECTBE IpaBUIAMHU
W HOPMAMH TIOBEICHHS U CIIOCOOCTBYIOT TIPOLIECCAM CAMOTIO3HAHHS, CaMOpa3BUTHS ¥  COLHAIH3AINI
oOyJaromuxcs.

JIrgHOCTHBIE pe3yABTaThl OTPAXKAIOT TOTOBHOCTH OOYUAIOIIIXCS PYKOBOJICTBOBATHCS CHCTEMOH IMMO3UTHBHBIX
[IEHHOCTHBIX OPHEHTANNH M PACIINPEHHE OIBITA IEATEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YACTH:

1) naTpHOTHYECKOT0 BOCIUTAHHUSA:

LEHHOCTHOTO OTHOILEHHUs] K OTEUECTBEHHOMY KYIbTYPHOMY, HCTOPHUECKOMY M HAyYHOMY HACIEAHIO,
NOHMMaHMs 3HAYECHUS] XUMHUYECKOM HAyKH B JKM3HH COBPEMEHHOT'O OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM
HHPOPMALUEH 0 MEPETOBBIX JOCTIKECHHUSIX U OTKPBITHSIX MUPOBOW M OTEYECTBEHHON XMMHUH, 3aWHTEPECOBAHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCTPOICTBE MUpa 1 OOIIECTRA;

2) rpaaaHCKOr0 BOCIUTAHUS:

NPEACTAaBICHUS O COMHUANBHBIX HOPMax W TPaBHJIAX MEXKIMIHOCTHBIX OTHOIIEHHH B KOJIJICKTHBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJIC3HOH, Y4eOHO-HCCIENOBATENbCKOM, TBOPYECKOW U
IPYTUX BHAAX NEATEIFHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOHM JESTEIBHOCTH NPH BBITOTHEHUH
y4eOHBIX, ITO3HABATENBHBIX 3a/ad, BBIIOJIHEHHH XHMHUYECKHX AKCIEPHMEHTOB, CO3JAaHHN YYEOHBIX IPOEKTOB,
CTpeMJIEHHSI K B3aMMOIIOHHMAaHHMIO M B3aWMOIIOMOIIM B TIPOIEcCEe 3TOW Y4eOHOH MeATeTHHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEICHUE U MOCTYNKU CBOMX TOBAPUIIEH C MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAaHMSA NOCIEICTBUI OCTYIIKOB,

3) HeHHOCTH HAYYHOT 0 O3HAHMS:

MHUpPOBO33pEHYECKUE MPEACTABICHUS O BEIIECTBE M XHUMHUECKOM peakIuy, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIOLINE OCHOBY JUIsl IOHUMAHUS CYLIHOCTH HAayYHOUH KapTHUHBI
MUpa, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS HPUPOJIBI, B3AUMOCBS3IX YEIOBEKA C MPUPOIHON
CpeIoii, O pOJIM XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIFHBIE MOTHBEI, HAIpaBJIeHHBIE HA IONYyYCHHWE HOBBIX 3HAHUM MO XUMHH, HEOOXOAMMBIE IS
00BsICHEHHS HAOI0JaeMBIX IIPOIIECCOB U SIBIICHHIA, TTO3HABATEIHFHON, NHOPMAIIMOHHON U YATATEIHCKON KyIbTYPHI,
B TOM YHCJIC HaBBIKOB CAMOCTOSTENIFHON paboTHI ¢ y4eOHBIMU TEKCTaMH, CIIPAaBOYHOH JUTEPATYPOH, TOCTYITHBIMH
TEXHUYECKUMH CPEICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOyYeHHUIO W MO3HAHWIO, JTI0003HATEILHOCTh, TOTOBHOCTDh M CIIOCOOHOCTh K CaMOOOPa30BaHHMIO,
MPOEKTHOM U HMCCIIEI0BATENILCKOM JEITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAalpaBJICHHOCTH W YPOBHS OOydYeHHsS B
JalIbHEHIIIEM;

4) popMupoBaHUS KYJbTYPhI 310POBb:

OCO3HaHME LIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOLICHMS K CBOEMY 3/0POBBIO, YCTAHOBKU Ha 30pPOBBII
00pa3 JKU3HU, OCO3HAHUE MOCIECACTBUI M HENPUATHE BPSIHBIX MPUBBIYCK (YHOTPEOICHUS aKOTOJs, HAPKOTHUKOB,
KypeHusi), HeOOXOUMOCTH COOJIIOJICHHS MPpaBWJl O€30MIaCHOCTH TPH OOpaIleHHH C XMMHYECKHMH BEIECTBAMH B
OBITY U peasbHOM JKU3HHY,

5) TpyAoOBOro BOCIMTAHUSA:

MHTEpeC K NPaKTHUECKOMY H3Y4EHHIO TNpodeccwii M TpyAa pas3iINdHOIO poja, YBaKEHHE K TPYLy H
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pe3yapTaTaM TPYAOBOH NESTEIBHOCTH, B TOM YHCIIE HAa OCHOBE MPUMEHEHHS NPEAMETHHIX 3HAHWH 110 XHMMUH,
OCO3HAHHBIN BEIOOp HHINBUAYAIEHON TPASKTOPHH MPOJOIDKEHHS 00pa30BaHMs ¢ YIETOM JIMIHOCTHBIX HHTEPECOB H
CHOCOOHOCTH K XMMHH, 00IIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIeIHOW MpodecCHOHANEHON e TeThHOCTH
1 pa3BUTHU HEOOXOAUMBIX YMEHHH, TOTOBHOCTH aJallTHPOBATHCA B IPOPECCHOHATBHOM CpeIe;

6) 3K0JIOrNYecKOro BOCIUTAHMSA:

SKOJIOTHYECKH IIelecoo0pa3Hoe OTHOIICHHWE K NPHUPOAE KaK HCTOYHHWKY JKM3HH Ha 3emie, OCHOBe &
CYIIECTBOBAaHUS, NOHMMAaHHE LIEHHOCTH 3JI0POBOIO M 0€30MacHOro odpas3a >KHM3HH, OTBETCTBCHHOE OTHOILCHHE K
cOOCTBEHHOMY (DM3NYECKOMY M NCUXMYECKOMY 3/10POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOIEHHS ITPaBUII O€3011acHOTO
TIOBE/ICHHS TIPH Pa0OTE C BEIIECTBAMH, a TAK)KE B CUTYaLlUsIX, YTPOSKAIOIINX 3I0POBBIO M )KU3HH JIIOJCH;

CIIOCOOHOCTH NPHMEHATH 3HAHMS, MOJydyaeMble MPU W3YyYCHUM XUMMH, JUIS PEIICHUs 3a7ad, CBA3aHHBIX C
OKpY>Kalomled MPUPOIHON CPEmOM, JUIs IOBBILICHNS YPOBHS SKOJIOTMYECKOHW KYJIBbTYPHI, OCO3HAaHHS IJI00AIEHOTO
XapakTepa JKOJIOTHYECKHX IpoOiIeM M IyTed WX peIIeHHs MOCPEACTBOM METOAOB XHMHH, 3KOJIOTHYECKOTO
MBIIUICHHSI, yMEHUS PYKOBOJICTBOBATHCS UM B II03HABATEIHHON, KOMMYHHUKATHBHOMN W COIMAIEHON TPAaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMETHBIX pPE3yJIbTAaTOB BEBIICISIIOT 3HAYMMBIC JUII (OPMHUPOBAHUS MHPOBO33PEHHUS
oOIIeHayYHbIe TOHATHS (3aKOH, TEOPHs, MPHUHIHIL, THIOTe3a, (aKT, CHCTeMa, MpoIiece, SIKCIEPUMEHT U JpPYyroe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX NMpEeIMeTax M IMO3BOJIOT Ha OCHOBE 3HAHHMU W3 3THX
npeaMeToB (OPMHUPOBATH MPEACTABICHNWE O IEIOCTHOM HaydHOW KapTHHE MHpa, M YHUBEpCAIbHBIC ydeOHBIC
JeiicTBusl  (TIO3HAaBaTeNbHbIE, KOMMYHHKATHBHBIE, PETYIATHBHBIE), KOTOpble oOecreuynBaoT (GopMHpoBaHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBIICHUIO YUEOHOH JIESTEIEHOCTH.

Ilo3HaBaTenbHBIC yHHBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble 1ornyeckne aeicTBUs:

YMEHHs HCIIOJIb30BaTh NPHUEMBI JIOTHYECKOTO MBIIUICHHS IIPH OCBOCHHM 3HAHWIl: PAaCKPbIBATh CMBICI
XUMHWYECKHX TOHATHH (BBIACTIATH WX XapaKTepHbIC IPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3h C APYTUMH HOHATHIMH),
WCIIONIB30BaTh MOHATHUS I OOBSICHEHUS OTIACNBHBIX (DaKTOB W SIBIICHWH, BHIOMPATh OCHOBAHUS W KPUTCPHUHU LI
KIaccu(UKaIMy XUMUYECKUX BEUIECTB M XMMHUYECKUX PEaKINi, YCTAHABIMBATH MPUINHHO-CIICACTBEHHBIE CBA3H
MEXIy OOBEKTaMH W3YYeHUS, CTPOUTH JIOTHUECKHE PACCYXICHUsS (MHAYKTUBHBIC, NEAYKTHUBHBIC, 110 aHAJIOTHH),
JIeNIaTh BEIBOJBI M 3aKITIOUCHHS,

YMEHHE NPUMEHSTH B TPOIECCEe MO3HAHWS MOHATHSA (IpeIMETHBIE W MeTallpeaMETHBIE), CHMBOINIECKHE
(3HAKOBBIE) MOJIENH, HMCIOJb3YeMble B XHMHH, IPEOOPa3OBBIBATh LIMPOKO NPHUMEHSIEMBbIE B XHUMHHU MOJECIbHBIC
NPE/ICTABIICHUS — XUMUYECKHUI 3HAK (CUMBOJI DJIEMEHTa), XUMHUecKast (opMyJia U YpaBHEHHE XUMUYECKON peaKkinu
— TpU pEIIeHHH Y4YeOHO-TIO3HABATENBHBIX 3alad, ¢ y4ETOM OSTHX MOJENBHBIX MpEACTAaBICHUN BBIBIATH H
XapaKTepU30BaTh CYIIECTBCHHBIC IPU3HAKN U3y4aeMbIX 00BEKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKHX PEAKLUH,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEJCTBEHHBIE CBSI3M M IIPOTHBOPEYMS B M3yYaeMBIX Ipoleccax U
SIBIICHHSIX.

Ba3oBble nccaegoBaTebcKue 1edCTBHA:

YMEHHE HCIOJB30BATh ITOCTABJICHHBIE BOIPOCHI B KadeCTBE MHCTPYMEHTA IO3HAHMA, a TaKKe B KadecTBE
OCHOBBI 715 (QOPMHPOBAHHS THITOTE3HI 110 IIPOBEPKE MPABIIIFHOCTH BBICKA3BIBAEMBIX CY)KICHU;

nproOpeTeHne OmbITa 10 IUIAHUPOBAHHIO, OPTaHM3AIMN M TPOBEICHHIO YYCHHYECKHX 3KCIIEPHMEHTOB,
yMeHHEe HaONIomaTh 3a XOIOM IIpOIlecca, CAMOCTOSTEIBHO IPOTHO3WPOBATH €ro pe3yiabTar, (OpPMYIHPOBATh
000011IeHNS ¥ BBIBOABI MO pe3yiabTaTaM HPOBENEHHOTO OIBITA, UCCIETOBAHNSA, COCTABIATh OTYET O MPOAETAHHOM
pabore.

Pabora c undopmanmeii:

YMCHHC BBIOMpATh, AHATU3UPOBATh W HHTCPIPETUPOBATH HHGOPMAIMIO PA3IMYHBIX BUIOB U (OopM
NPE/CTABICHUS, TMOJIY4aeMyl0 M3 Pa3HBIX MCTOYHHUKOB (HAy4YHO-TIOMYJISIpHAs JINTEpaTypa XHMHUYECKOTO
COJIpKaHus, CIIPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKHM OLEHHBAaTh HPOTUBOPEUYHMBYIO U
HEZI0CTOBEPHYIO HHPOPMAITHIO;

YMEHHE TIPUMEHSATh pa3IU4HBIe METONBl M 3alpoChl IIpH TOHCKE W oTOope WHpOpManuu U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOOUMBIX ISl BHIIOJHEHHS YIE€OHBIX W MTO3HABATEIBHBIX 3a7ad OMPEACIEHHOTO
THTA, TPUOOPETEHHWE OIBITa B OOJIACTH WCIIOIB30BaHUS HH(POPMAIHMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH,
OBIIQICHUE KYJIbTYpOH AKTHUBHOTO WCIIOJNB30BAHMS DPA3TUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIHLHO BBIOMPATH
ONTUMANIEHYIO (hOpMY TIpEACTaBICHIA HHPOPMAINN U HIUTIOCTPUPOBATh pelIaeMble 3aa9l HECIOKHBIMA CXeMaMH,
JqUarpaMMamu, IpyrumMu GopMamu rpaduKd U UX KOMOUHAIIASAMY;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATh B IpollecCe Y4YEeOHOW W HMCCIEeNOBATEIbCKOW JESITEIEHOCTH
MH(OpMALMIO O BIMSHHH NPOMBIIUICHHOCTH, CEJILCKOIO XO3SHCTBa W TPAHCIOPTA HAa COCTOSHHE OKpYXKaromien
HIPUPOIHOI Cpebl.

KoMMyHHKaTHBHBIC YHHBepcAIbHbIe y4eOHbIe NeiicTBUS:

yYMEHHs 337aBaTh BONPOCH (B XOA€ Auayiora W (WIM) JUCKYCCHHM) O CYIIECTBY OOCYXIAaeMOW TEMBI,
(hopMyIHPOBATH CBOM MPEIJIOKCHUS OTHOCUTEIHHO BBHITTOTHEHUS PEAIOKECHHON 3aJa49u;

YMEHHUS MPEACTABIATH MTOMyYSHHBIE Pe3yIbTAaThl MO3HABATEIHHON NESTEIHHOCTH B YCTHBIX M IMHUCEMEHHBIX
TEKCTax; JeNaTh MPEe3eHTANIO Pe3yJbTaTOB BBHIOJHEHHUS XHMHUYECKOTO JKCIIEpHMEHTa (J1abOpaTOpPHOTO OIBITA,
1abopaTopHOH pabOTHI IO MCCIIEAOBAHUIO CBOHCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MTO3HABATEIBHON W MCCIIE0BATEIHCKON
JIeITeIIFHOCTH TIPH PEIICHHH BO3HUKAIONIMX MPO0OJIeM Ha OCHOBE YU&Ta OOIIMX MHTEPECOB U COTIIACOBAHMS TIO3ULINI
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(oOcyxneHns, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBI», KOOPAWHAIMS COBMECTHBIX ICHUCTBHI, OIpecieHUe
KPHUTEPHEB MO OIIEHKE KaueCTBa BHITIOITHEHHOH pabOTHI U JpyTHE).

PeryasTuBHBIe yHHUBepcaabHbIe yueOHbIE IeiicTBHS:

YMEHHE CaMOCTOSITEIIFHO OTIPEICIIATE ST AeATeIFHOCTH, IIIaHUPOBATh, OCYIECTBIISATh, KOHTPOJIUPOBATH U
IpH HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHHOCTh, BHIOMpATh Hanboiee 3pPeKTUBHBIE CITOCOOBI PEIICHHS
y4eOHBIX U MO3HABAaTEIBHBIX 3a/1a4, CAMOCTOSATEIFHO COCTABITh MM KOPPEKTUPOBATH MPEII0KEHHBIA aITOPUTM
JICHCTBUH TIPY BBHIMOJIHCHUH 33/IaHUI ¢ YYETOM MOTyYCHUs] HOBBIX 3HAHUI 00 M3y4aeMbIX O0BEKTaX — BEIICCTBAX U
peakIysIX, OICHUBATh COOTBETCTBHE IMOJIYUCHHOTO pe3yJibTaTa 3asBJICHHOW I, yYMEHUE HCIOJIb30BaTh H
AHATM3UPOBATh KOHTEKCTHI, IIPEJIaracMbIc B YCIIOBHH 3aaHUH.

NPEJMETHBIE PE3YJbTATbBI

B cocTaBe mpeaMeTHBIX Pe3yJIbTaTOB IO OCBOCHUIO 00S3aTEIFHOTO COJCPKAHUS, YCTAHOBICHHOTO JaHHOU
(dbenepanpHON paboYeii MPOrpaMMoil, BELACIISIOT: OCBOCHHBIC 00YJYAIONUMICS HAyYHBIC 3HAHUS, YMCHUS M CITOCOOBI
JIeHCTBUH, crenuduyecKne Uil NMPeAMETHOW o0macTH «XUMHS», BHIBI ACATEIBHOCTH 1O MOIYYCHHIO HOBOTO
3HaHUS, €T0 HHTEPIIPETAINH, TPe0oOpa30BaHUIO W IPUMEHEHUIO B PA3IHYHBIX YUCOHBIX 1 HOBBIX CHUTYAITHIX.

K xonmy oOydenuns B 8 Kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE IOJDKHBI OTpaXkaTh

c(hOPMHUPOBAHHOCTE Y O0YUAIOIINXCS YMEHHIHA:

®  PacKpHIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSATHHA: aTOM, MOJEKYJa, XUMHICCKHNA 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOTHOPOIHAs), BaJCHTHOCTh, OTHOCHTEIbHAS
aTOMHasi ¥ MOJICKYJIIpHas Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJSpHAs Macca, MaccoBas JOJis
XUMHYECKOTO DJIIEMCHTa B COCIAMHCHHWU, MOJIIPHBIH OOBEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJb,
JNEKTPOOTPHUIIATEIIEHOCTh, CTCIICHh OKHCICHHS, XHMHUYCCKas PEaKIUs, KIACCU(PHUKAIMS PCaKIIHIA:
peaKMy COCAMHCHHS, PEaKIMH pA3JI0KCHUS, PEaKIUU 3aMCIICHUsS, pPEakluud OOMEHa, 35K30- U
SHIOTEPMHUYCCKUE PEaKIUU, TCIUIOBOM A(PQEKT peakinuu, sApo aToMa, DIICKTPOHHBIA CIIOW aTtoma,
aTOMHasi OpOHTaNb, paglMyC aTOMa, XUMHYECKas CBS3b, MOJSIPHAS M HEMOJSIpHAs KOBAJICHTHAS CBS3b,
MOHHAs CBS3b, MOH, KaTHOH, aHMOH, PacTBOP, MAacCOBas JI0JIs BelIecTBa (IIPOICHTHAS KOHIIEHTPAIHS) B
pactBope;

®  IJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHMX MOHATHH W NPUMEHSTH 3TH HOHATHS IIPH
OTIMICAaHWH BEIIECTB U UX NMPEBPAICHHN;

®  HCHOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBICHUSA (pOpMyIT BEIIECTB M YPAaBHEHHNA XUMHUYECKUX
peaKiuii;

®  ONpeAeyATh BAJICHTHOCTh AaTOMOB 3JICMEHTOB B OMHAPHBIX COCIMHCHHUSX, CTCIICHb OKUCIICHUS 3JICMEHTOB
B OWHApPHBIX COCAMHEHUSX, MPHUHAIJICIKHOCTh BEIICCTB K ONPEACIEHHOMY KJIAacCy COCIMHEHUI IO
(dhopMynaM, BUI XUMUAYIECKOH CBSI3M (KOBAaJICHTHAS ¥ MOHHAS) B HCOPTAaHUUCCKUX COCIMHCHUSX;

e packpeiBaTh cMbica Ilepumomudueckoro 3akona J[. U. MeHpaeneeBa: JIeMOHCTPHPOBATH MMOHUMAHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHUX 3JIEMEHTOB OT MX HoJoxkeHus B [lepumonnueckoit
CHCTEME, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IIOCTOSHCTBAa COCTaBa, AaTOMHO--MOJEKYJIIPHOTO
Y4eHHs, 3aKOHa ABOTAJIPO;

®  ONNCHIBATH M XapakTepH30BaTh TaOIMuHYyI0 hopmy Ileprnommdeckoil CHCTEMBI XUMHUYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHA «TJaBHAA HoArpymnma (A-Tpymmna)» u «nobounas moarpymma (b-rpymma)», Mansie u
OoJpIIHe TIePHOIbI, COOTHOCHUTH 0003HAUYEHHS, KOTOpBIE NMEIoTcs B Tabmuie «lleprnonndeckas cucrema
xuMudecknx aneMeHToB . WM. MenaeneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHYECKHX DIIEMCHTOB (COCTaB W 3apsj sjpa, OO0INee YHCIO IIEKTPOHOB W paclpelesieHHEe HX IO
JJIEKTPOHHBIM CIIOSIM);

e KIacCHU(PUIUPOBATH XUMHUYCCKHE 3JCMEHTBI, HCOPTaHMYCCKUE BEIECTBA, XMMHYCCKHE peakiuu (1o
YHCIIY ¥ COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3PQEKTY);

®  XapakTepu3oBaTh (OMUCHIBATh) OOIIUE XMMHUYCCKHE CBOWCTBA BEIICCTB pA3IMYHBIX KIIACCOB,
TOATBEPIKIasl OIMCAaHWE MPHUMEPaMH MOJCKYJIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKUX
peakiuii;

e TIPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT WX KAUECTBEHHOTO COCTaBa, BO3MOJKHOCTH
MIPOTEKAHUS XUMHUYECKUX MIPEBPAIIECHINA B Pa3IUIHBIX YCIOBHSIX;

®  BBUHCIATHE OTHOCHUTEIBHYIO MOJEKYISAPHYI0O M MOJSPHYI0 MacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTA 10 (OpMYJie COCTUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
PacYEéTHI IO YPaBHEHUIO XUMHUCCKOW PEaKIny;

® [PHMEHATh OCHOBHEIC OICPALMH MBICIUTCIEHOW JEITCIPHOCTH — aHAIW3 W CHHTE3, CPaBHCHUC,
0000I1IeHrE, CHCTEMATHU3AIUI0, KIACCU(UKAIUIO, BBISIBICHHE MPUYUHHO--CIICICTBEHHBIX CBSI3CH — s
W3YUYCHUSI CBOWCTB BEIICCTB M XHMHUYCCKUX pPEAKIUH, CCTECTBCHHO-HAYYHBIC METOIBI MO3HAHHUSA —
HaOJIOICHUE, U3MEPEHUE, MOJICTUPOBAHKE, SKCIICPUMEHT (PEaTbHBIA U MBICIICHHBIH);

e  CJEIOBaThH MPaBHJIAM IIOJIE30BAHISI XUMHUYECKOW MOCYAOH M J1abOpaTOPHBIM 00OpYJOBaHUEM, a TaKXKe
IpaBHIaM OOpAIIeHNS C BEMIECTBAMHU B COOTBETCTBHU C HHCTPYKIFSIMU IO BHIITOJIHEHHUIO JTaOOpaTOPHBIX
XUMHUYECKUX OTBITOB IO TOJYUYEHUIO U COOMpPaHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA W KHCIOPOaa),
MIPUTOTOBJICHUIO PACTBOPOB C OMNpPEACIIEHHON MacCOBOH J0Jeil paCTBOPEHHOTO BEIIECTBA, IJIAHUPOBAThH
U TPOBOJUTH XHUMHYECKUE OSKCIIEPUMEHTHI MO paCIO3HABAHHIO PACTBOPOB MIETIOYEH M KHUCIOT C
MIOMOIIBIO HHIMKATOPOB (JIAKMYC, (heHONI(TaIeHH, METUIIOPAHXK U IpyTHeE).



K xonmy oOydeHuns B 9 Kiacce mTpeIMeTHBIE pe3yibTaThl Ha 0a30BOM YypPOBHE IOJDKHBI OTpaXkaTh

c(hopMHPOBAHHOCTH y 0OYJAFOIIUXCS YMEHHUH:

®  PpacKphHIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHI: XHUMHYECKHH HJIEMEHT, aTOM, MOJIEKyJa, HOH,
KaTHOH, aHWOH, IIPOCTOC BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTB, 3JCKTPOOTPHUIATEIHHOCTB,
CTETICHb OKHCJICHUS, XMMHYECKas peaklus, XUMHUYECKas CBSI3b, TEIJIOBOW 3((eKT peakuuu, MOJb,
MOJISIPHBIA 00BEM, paCTBOD, HIIEKTPOIIUTHI, HEAIEKTPOIHUTHI, SJIEKTPOITUTHIECKAS JUCCOIHAITHS, PEAKIIHN
HOHHOTO OOMEHa, KaTauu3aTop, XHUMHUYECKOe pPaBHOBecHE, OOpaTUMbBIC W HEOOpPATHMBIC PEaKIIHH,
OKHUCITUTEIbHO-BOCCTAHOBUTCIBHBIC  PCAKI[UH,  OKUCIUTEIh, BOCCTAHOBUTCIb, OKHCICHHUC U
BOCCTAHOBJICHHE, aJUIOTPONUs, aM(QOTEpHOCTh, XHMHYECKas CBsI3b (KOBAJICHTHAs, HOHHAS,
METaJUINYeCKas), KPUCTATHYCCKas PEmETka, KOPPO3Us METaJUIOB, CIUIABBI, CKOPOCTh XUMHYCCKOU
peaxiuu, npeieibHo nomycTuMas konneHtpaiwms [1JIK Bemecrtsa;

®  WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH W NPUMEHITH 3TH MOHATHS IPH
OTIMICAaHWH BEIIECTB U UX MPEBPALCHHN;

®  HCHOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBICHUS (pOpMyIT BEIIECTB U YPAaBHECHHNA XUMHUYECKUX
peakiuii;

e  ONpeAessATh BAJICHTHOCTb M CTETEHb OKUCICHHS XUMHYECKHX DJIEMEHTOB B COCIMHEHHSAX PA3TUIHOTO
cocTaBa, NPUHAUICKHOCTh BEIIECTB K OIPENeNIEHHOMY KIIacCy COSAWHEHHH Mo (opMyiaM, BHI
XUMHYECKON CBsI3M (KOBAJICHTHAsl, MOHHAS, METAJUIMYCCKAs)) B HCOPTAHUYCCKUX COCIUHCHHSX, 3apsiy
MOHA N0 XMMUYECKOH (opMmyJie, XapakTep Cpeibl B BOIHBIX PACTBOPAX HEOPraHMYCCKUX COCAMHCHHIM,
THI KPUCTAJUTMICCKOH PEIIETKU KOHKPETHOTO BEIIECTRA;

e packpeiBath cMbIca [lepuomudeckoro 3akona J[. 1. MeHeneeBa 1 JEeMOHCTPUPOBATH €r0 MOHMMAaHUC!
OIMKCHIBATH M XapaKTEPH30BaTh TaOMUUHYIO (opMmy [lepuoamueckoll CHCTEMBI XUMHYCCKUX 3JIEMEHTOB:
pasiauyaTh MOHATHS «TJIaBHAs moarpymmna (A-rpymma)» u «mobouyHas noarpymnna (b-rpymma)y, Mansie u
OonpIIvie TEepHOABl, COOTHOCHUTH 0003HAUCHUS, KOTOpPBIE HMEIOTCA B IEPUOIWYECKOil Tadmume, ¢
YHCIIOBEIMA XapaKTEPUCTHKAMH CTPOSHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsi sapa,
ofIee 4YHCIO DSJIEKTPOHOB M PACHpENElCHHEe WX 10 JJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB DJIEMEHTOB W MX COCIUHEHHH B Ipejaenax MajbIX IEepPHOIOB U
TJIAaBHBIX ITOATPYIII C YIETOM CTPOCHHUS X aTOMOB;

e  IaccU(UIMPOBATh XUMHUYCCKHE 3JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMHYECKHE peakiud (1o
YHCITY U COCTaBY yYaCTBYIOIIMX B PEAKIUH BEIICCTB, MO TCILIOBOMY 3 (EKTy, M0 M3MEHEHHUIO CTEIICHEH
OKHUCIICHHS XHMUYECKHX JJIEMEHTOB);

®  XapaKTepU30BaTh (OMHCHIBATH) OOINUE M CICHU(PUICCKUE XUMUICCKUE CBOWCTBA MPOCTHIX U CIIOKHBIX
BCIIECTB, IOATBEPXKAAs  OIMCAHUEC TMPUMEPaMH  MOJICKYJISPHBIX W  HOHHBIX  ypaBHCHHU
COOTBETCTBYIOIINX XUMHUUCCKUX PEAKIIUH;

®  COCTaBJTH YpPaBHEHUS DIEKTPOJUTHUECKOW AWCCOUMAIMH KHCIOT, IIENOYed M COJieH, IMONHBIE H
COKpaIIE€HHBIE YpaBHEHUS pPEaKIWi HWOHHOTO OOMEHa, YPaBHEHHUS peakluil, ITOATBEPKIAIONIIX
CYyIIECTBOBAHNE TEHETHICCKOHN CBSI3M MEXK/Ty BEUICCTBAMH PA3IMYHBIX KIIACCOB,;

®  pacKpheIBaTh CYIIHOCTh OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIHWH IOCPEICTBOM COCTABICHHS
3JIEKTPOHHOTO OaJaHca 3TUX PEaKIN;

e TIPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH IPOTCKAHHS
XUMHYECKHX MPEBPAICHUHN B Pa3INYHBIX YCIOBUSIX;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJCKYISAPHYIO ¥ MOJISIPHYIO MAacCChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JICMECHTAa 0 (OPMYJIe COCTUHCHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
PpacYEéTHI IO YPaBHEHUIO XUMHUCCKOW PEaKIny;

e  cOOJrOATh MpaBHJIA MOJIB30BAHUS XUMHUYCCKOW MOCYION M JIAOOPaTOPHBIM OOOPYIOBAHUEM, a TAKXKE
MpaBHJIa OOPAIICHHUS C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMSAMH TI0 BHITIOHEHHUIO JTaOOpaTOPHBIX
XUMHYECKHUX OIBITOB MO IONyYEHUIO M COOMPAHMIO Ta3000pa3HBIX BEUIECTB (aMMHAKa M YTIIEKHUCIIOTO
rasa);

e TIPOBOIUTH PEAKINH, MOATBEP)KIAIOIINE KAaYeCTBEHHBIM COCTAaB PAa3IMYHBIX BEIISCTB: PACIIO3HABATh
OTIBITHBIM ITYTEM XJIOpUI-, OpOMHI-, HOOAUI-, KapOoHaT-, pocdar-, cumukar-, cyiabdar-, THAPOKCHII-
WOHBI, KATHOHBI aMMOHHS W HWOHBI HM3YYEHHBIX METAJIOB, IPHUCYTCTBYIOIINE B BOAHBIX PacTBOpax
HEOPraHMYECKUX BEILECTB;

® [PHMEHATH OCHOBHBEIC OICPALMH MBICIHUTCIFHOW JEATCIPHOCTH — aHAIW3 W CHHTE3, CpaBHCHUC,
0000I1IeHNE, CHCTEeMATU3AIINIO, BBISBICHUC TPUYNHHO-CIICJICTBCHHBIX CBSA3CH — JUIs M3YYCHUS CBOWCTB
BEIIECTB M XUMHUYCCKUX PEaKIUil, eCTECTBEHHO-HAYYHBIC METObI IO3HAHMS — HAOJIIO/ICHHUE, H3MEPEHHE,
MO/JIEIUPOBaHKE, IKCIIEPUMEHT (PeanbHbIi U MBICICHHBIH).

Conep:xanue 00y4eHust
8 ki1ace
(102 gaca, 3 yaca B HeJ1eJII0)
Pazgen I. OcHOBHBIE NOHATHA XUMHUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NIPeJCTaBJIeHuil) 78 yacos
Tema 1. Ilpeamet xumumn. (11 gacoB)
XUMHUH KaK 9acTh €CTECTBO3HaHU:A. BemiecTBa m mx cBoiicTBa. MeTonbl MO3HAHMSA B XMMHH: HaOJIIOACHUE,
aKcriepuMeHT. [Ipuembl Oe30macHoN paboThl ¢ 000pynOBaHKUEM U BeriecTBaMu. CTPOCHHE TUIAMCHH.



Umucrteie BemectBa W cMecH. CmocOOBI OYMCTKM BEIIECTB: OTCTaWBaHWE. (IIBTPOBaHHE, BHITapUBaHUE,
KpUCTAUIN3AIMA, IUCTIULIINA. @Du3ndeckue W XUMHOYECKHE SBICHHSA. XWMHYEeCKHe peakunu. [Ipu3sHaku
XUMHYECKIX PEaKINi N YCIOBUS BOSHUKHOBEHHUS M TEUCHUS XUMIUECKUX PEaKIINii.

Tema 2. IlepBoHavanbHbIe XUMHUECKHe TOHATHA (20 9acoB)

ATOMBI, MOJIEKYJIBI ¥ MIOHBI. BeliecTBa MOJEKYISIPHOTO W HEMOJEKYJISIpHOTO cTpoeHus. Kpucrammmieckne n
amopdHsle BemecTBa. KpucTamumyeckue perieTkd: MOHHAs, aTOMHas W MOJEKYJspHas. 3aBHCHMOCTh CBOMCTB
BELIECTB oT THHA KpUCTAILITUYECKON peLIeTKy.
IIpoctbie U cioXHBIE BellecTBa. XUMHUYECKHN d3JeMeHT. MeTamibl U HeMeTajulbl. ATOMHas €IWHUIA MAacChl.
OtHocuTeNbHAasE aTOMHas Macca. SI3bIK XUMUHU. 3HAKM XUMUYECKUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BellecTB. Xumudeckue ¢Gopmyibl. OTHOCHTEIbHAS MOJEKYJsSpHas Macca. KadecTBEHHBId M KOJIUYECTBCHHBIN
COCTaB BEIECTBA. BEIUUCIICHUS MO XUMHUYECKUM (QopMmyinaM. MaccoBas JOJIsI XUMHUYCCKOTO JJIEMCHTA B CJIIOKHOM
BEIIIECTBE.

BanenTtHOCTE XUMHYECKHX 3JeMEHTOB. OrmpeneneHne BaJCHTHOCTH JIIEMEHTOB HO (opmyne OMHapHBIX
coenuHeHu. CocTaBiIeHne XUMHUECKUX (OpMyT OMHAPHBIX COCTMHEHUIT 110 BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yUeHHe. 3axoH COXpaHECHHSA MAaccChl BEIIIECTB.
Kuznb u gestensHocts M. B. JlIomoHOCOBa. XuMu4eckue ypaBHEHUs. TUIbI XUMUYECKUX PEAKLHI.

Tema 3. Kucnopog. (8 gacoB)

Haxoxnernne B mpupone. Ilomyuenme kuciaopoma B JabopaTOpHHM W HPOMBIIIICHHOCTH. PDuimyeckume u
XUMHUYecKHe cBoicTBa kuciopoaa. l'openume. Oxcuawl. Ilpumenenue kucnopona. KpyroBopor kucimopoaa B
npupoje. O30H, ajutoTponus Kuciopoaa. Bozayx u ero cocras. 3anmra aTMoc(epHOro BO3yXa OT 3arpsi3HEHUH.

Tema 4. Bomopon. (4 yaca)

Haxoxnenne B mpupone. IlomydeHue Bojopoma B JaOOpaTOpWHM ¥ MPOMBINUICHHOCTH. Dusndeckue u
XUMHUYECKHE CBOMCTBA BOJIOPOAA.

Bonopoxn - BoccranoButens. Mepbl 6e30macHOCTH Tpu paboTe ¢ BoxoponoM. Ilpumenenne Bogopoaa.

Tema 5. Boma. PactBopsr (10 qacoB)

Bopa. Metozs! onpesiesienns coctaBa BoAbl — aHaIU3 U cuHTe3. du3nueckue cBoicTBa Bobl. Bosa B nmpupoe
1 CTIOCOOBI €€ OUMCTKH. Adpanus BOAbI. XUMHUECKHE CBOMCTBA BOJBI. [IpMeHeHre BOIBI.

Bopa — pactBoputens. PactBopumocTs BeriecTB B Bojie. MaccoBast 0J1 pacTBOPEHHOTO BEILIECTBA.

Tema 6. KoimdecTBEeHHbIE OTHOIIIEHHUS B XUMHUH. (8 4acOB)

KomuuectBo BemecTa. Mons. Mossipaast Macca. 3akoH ABorajpo. MoJsipHbIi 00bEM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTB Ta30B. OOBEMHBIC OTHOLICHHUS Ta30B MPU XUMHYCCKUX PEAKIUIX.

Tema 7. Baxkneiimme Kkiacchl HEOPraHMIECKUX coequHeHH (17 gacoB)

Oxcunbl: cocras, knaccudukanus. OCHOBHBIC U KHCIOTHBIE OKCcHabl. HoMeHKTaTypa okcumoB. Ousnueckue u
XUMHUYECKHE CBONCTBA, MOTYYEHUE U IPUMEHEHUE OKCUIOB.

Tunpoxcunbl. Knaccuduranus rumpokcumoB. OcHoanus. Cocrtas. Illenodn U HepacTBOPUMEIC OCHOBaHUS.
Howmenknarypa. ®dusndyeckne W XHMHUYECKHE CBOWCTBA OCHOBaHMM. Peakius nHeiTpanuzanuu. [lonmyuenue u

MIpPUMEHEHNE OCHOBaHUH. AwmpoTepHbIe OKCH/IbI
Y TUAPOKCHIIBI.
Kucnotsr. Cocras. Knaccudukamms. Homenxkmarypa. dusnveckue

Y XMMUYECKHE CBOWCTBA KUCIIOT. BBITECHUTENBHBIN Pl METAJIOB.

Conm: cocraB, knaccuduranus 1 HoMeHKIaTypa. @u3ndeckue cBOMCTBa cojiel. PacTBOpUMOCTH colieli B BoJe.
Xumuueckue cBoiictsa coneir. CriocoOsl moy4eHus coneid. [[pumenenue comneii.

I'eHeTnueckas CBsI3b MKy OCHOBHBIMH KJIACCAMH HECOPTAaHHMUYCCKUX COCTUHCHHIH.

Pazgen 2. Ilepuoanyeckuii 3aK0H U NepUOANYECKAsI cUcTeMa XuMHuiyeckux jeMeHToB /[I. U. Menaeneena.
Ctpoenue atoma. 10 yacon
Tema 1.Ilepuoanueckuii 3aKOH W MepUOAUYECKas CUCTeMa XuMuueckux annemeHToB /. 1. MenzaeneeBa. CtpoeHue
atoma. CocTaB aTOMHBIX sijiep. DNeKTpoHHas 00oouka atoma (10 gacos)

IlepBoHauanbHBIE TOMBITKA KJIACCU(UKAIMA XUMHUYECKUX dJIeMEHTOB. [loHSATHE O Tpymnmax CXOIHBIX
3JIeMEHTOB. EcTecTBeHHbIE CeMEHCTBA IEIOYHBIX METAIIJIOB U TaJloreHOB. biraropoiHeie rasbl.

[epuonnuecknii 3axon 1. 1. Menneneesa. [leproandeckas cucreMa Kak €CTECTBEHHOHAYYHAs KIIACCH(PHUKATINS
XUMHUYECKHUX JIeMEHTOB. TabindaHas Gopma mpeAcTaBieHusT KIacCHPUKAIIUTH XUMUIECKUX dJIeMeHTOB. CTpyKTypa
tabymmnbl «Ilepuonndeckas cucremMa xummudeckux diaementoB J[. WM. MengeneeBa» (kopotkas ¢opma): A- u b-
TpyIIEL, nepruosl. OU3MYECKUi CMBICI MOPSAIKOBOTO 3JIEMEHTA, HOMEpa Meproia, HoMepa TPyl (i1 QIICMCHTOB
A-rpymm).

CrpoeHue atoMa: siIpo U MEKTPOHHAst 0000uka. COCTaB aTOMHBIX SIEP: MPOTOHBI U HEHTPOHBI. M30TOMBL
3apsin aTOMHOTO spa, MacCOBOE YMCIIO, OTHOCHTENBHAS aToMHast Macca. CoBpeMeHHass (DOpMyITUpOBKA MOHSATHS
«XHUMHYECKUI IIEMEHTY.

DnekTpoHHAs 000JI0YKa aTOMa: MOHATHE 00 JHEPreTHYECKOM YPOBHE (JIIEKTPOHHOM CJIOE), €ro EMKOCTH.
3aroaHeHEe 3JIEKTPOHHBIX CJIOEB y aTOMOB 2JIEMEHTOB MIePBOTO—TPETHETO TIEPHOIOB.
CoBpemeHnHas (HOpMYITHPOBKA TEPHOINIESCKOTO 3aKOHA.

3HaueHue nepuogndeckoro 3akona. Hayunsie nmoctmxenus/l. M. MeHneneeBa: ncrpaBiIeHHEe OTHOCHTEIHHBIX
ATOMHBIX Macc,lTpe/iCKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX DJIEMEHTOB, NIEPECTAHOBKH XUMHUYECKHX JJIEMEHTOB B
nepuoanueckoit cucreme. JKuznon nesarensHocts . Y. Menpaeneesa.

Pazgen 3. CTpoenne BemecTBa. Xumuueckas cBsizb. 10 yacon



Tema 1. Xumudeckas cBsi3b. Buapl xumudeckoit cBsa3u. CTeneHb oOKucaeHus daeMeHToB. (10 gacon)

ONEeKTPOOTPUIIATEIPHOCTh XUMUYECKHX 3JeMeHTOB. OCHOBHBIC BHIBI XHUMHYECKOH CBS3M: KOBaJICHTHAS
HETIONIApHAsA, KOBAJICHTHAS IIOJAPHAsA, HOHHAs. BaleHTHOCTH AJIIEMEHTOB B CBETE JJIEKTPOHHOU Teopuu. CTeneHb
okucieHus. [IpaBuiia onpeneseHus CTEIIeHN OKUCICHHUS 3JICMEHTOB.

Paznen 4. IloBTopenue. O6od1enne. 4 yaca

Tema 1 . TToBTOpeHue n3ydeHHoOro B 8 kiacce. (4 gaca)

IToBTOpEHHE OCHOBHBIX BOIIPOCOB XUMHH 8 KJIacca, HTOTOBOE TECTUPOBAHKE TI0 TEMaM Kypca.

Xumust BOKpYT Hac.
9 kaacce
68 yacoB (2 yaca B He/1eJ110)
Pazgenl. MHorooGpa3ne xuMmu4yecKux peakumii. 15 yacos.
Tema 1. Knaccupukanns XxumMuaeckux peakuuii. (6 yacos)
Krnaccudurkarnms XuMHIeCKUX peakiuii, peakiny COeNNHECHNS, Pa3IoKeHHUs, 3aMeIIeHus, ooMeHa. OKHUCINTENBHO-
BOCCTAHOBUTENbHBIE peakimud. OKHCIUTENb, BOCCTAHOBHUTENb, IIPOLECCHl  OKWCIICHHS, BOCCTAHOBIICHUS.
CocraBieHrne ypaBHEHHH OKHCIHUTEIBHO- BOCCTAHOBHTENBHBIX PEAKIHHA C MOMOIIBI0 METOJAa OKHCIHTENbHO —
BOCCTAaHOBUTEIBHBIX peaKIui. C ITOMOIIIBIO MeToaa 3JIEKTPOHHOTO Oamanca.
Tenmorie 3((eKTH XUMUYECKHAX PEAKIHN. DK30TEPMHUCCKIE U SHIOTEPMUIECKUE PEAKITHIH.
TepmoxuMmudeckue ypaBHEHHUS. PacdeTsl 0 TePMOXUMHUYECKIM YPAaBHCHHSM.
CKOpOCTh XMMHYECKHUX peakimid. DakTopbl, BIUSIOIMIAE HA CKOPOCTh XMUMHUYECKHX peakimid. [lepBoHadanbHEIC
MPEICTABICHUS O KaTallu3e.
Oo6parumsbie peaknuu. [ToHATHE 0 XUMUYECKOM PaBHOBECHH.
Tema 2. XuMmudeckne peakilii B BOJTHBIX pacTBopax. (9 yacos)
XUMHUUCCKUE PEaKIMK HIYIIUE B BOIHBIX PACTBOpAX. DJEKTPOJMUTHL U HEdNEKTpouuThl. Houbel. KartuoHsel u
aHWOHBI. [ MIpaTHas TeOpus paCTBOPOB.
DNEKTPOTUTHYECKAs IHUCCOIMAINS KHUCIIOT, OCHOBaHWH, coiyedi. Cnabble W CHJIBbHBIE JJIEKTpOJUTHL. CTerneHb
JUcconranuy. Peakiinu MOHHOTO oOMeHa. Y CI0BHS NMPOTEKAHUS PEAKIIUii 0OOMeHa JI0 KOHIIA. XUMHUYECKUE CBOHCTBA
OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COCTUHEHUH B CBETE MPEICTABICHUH 00 3IEKTPOIUTHICCKON AUCCOLIUAINH H
OKHCIUTEIHHO — BOCCTAHOBUTEIBHBIX peakuusax. [IoHATHE 0 THAPONH3e COTeH.
Paznen 2. Muoroo6pa3sue BemecTB. 43 yaca.
Tema 1. Hemeramnsl. ["amorensl. (5 4acoB)
Tanorewnsl. [TonoxeHue B IEPUOTUYCCKON CUCTEME XMMHYCCKHUX 3IEMEHTOB, CTPOCHHE MX aToMOB. HaxoxkaeHue B
HpUpoJIe.
Ou3nYeCKue U XUMHUYCCKHE CBOWCTBA TajoreHoB. [lonydeHWe W MPUMEHEHUE TraioreHoB. Xiop. dusnyeckue u
XUMHYECKHe cBOMCTBa xJopa. Ilpumenenue xmopa. Xnoposojpopoa. DPusuueckue cBoictsa. [lomyuenue. ConsHas
KHCJIOTa U ee coiu. KauecTBeHHAas peakius Ha XJIOPUI — MOHEL. Pacro3HaBaHue XJIOPUIOB, OPOMHIOB, HOAHUIOB.
Tema 2. Kucnopon u cepa. (8 yacos)
[TomoxxeHne B MEPHOIMUECKON CHCTEME XMMHUYECKHUX AJIEMEHTOB, CTPOCHHE HX aToMOB. Cepa. AJUTOTpPOIHS CephIl.
®duzndyeckue W XUMHYECKHe CcBoicTBa. Haxoxkmenne B mpupojge. I[Ipumenenue cepbl. CepoBomoOpoI.
CepoBonopoHast KHCIOTa U ee conn. KadecTBeHHas peakuns Ha Cynbua- noHsl. Okenp cepsl (IV).
CepHast KuCIIOTa. XUMHUYECKHE CBOMCTBA Pa30aBIICHHOW W KOHIIGHTPHPOBAHHOW CepHOU KHCHOThl. KauecTBeHHas
peakmms Ha Cynb(ar- HMOHBL. XUMHYCCKHE PEakIUH, JeKallue B OCHOBE IIONyYEHHUS CEPHOH  KHCIOTH B
MPOMBINIICHHOCTH. [IprMeHeHe CepHOM KUCIIOTHI.
Tema 3. Azot u pocdop. (9 gacos)
[TonoxxeHre B MEPUOTUYECKON CHUCTEME XHMHUYCCKUX DJIEMEHTOB, CTPOCHHE HX aTOMOB. A30T, (u3uyeckue W
XUMHYECKHE CBOWCTBA, MOJyYEHHE U IHpuMeHeHue. KpyroBopoT asora B mpupoae. Ammuak. Dusuueckue u
XIUMHYECCKHE CBOWCTBA, TIONydYeHHe, mnpuMeHeHrne. Conm aMMOHHMsA. A30THas KHUCIOTa M €€ CBOWCTBA.
OKHCITUTENbHBIE CBOWCTBA a30THOW KHCHOTHI. [lodydeHHe a30THOW KHCIOTHI B JIaOOpaTOpUH. XHUMHUYECKHE
peaxmuy, JeXallne B OCHOBE ITOJYYEHHS a30THOW KHCIOTHI B NMPOMBIIUIEHHOCTH. [Ipumenenne. Conm. A30THBIE
yA0OpeHusI.
®dochop. Amnorponus. Puszndeckue n xummudeckune cpoiictBa. Oxcuna Gochopa (V). Pochopnast kuciora, ee Comu
1 ynmoOpeHwsl.
Tewma 4. Yraepona u kpeMHHH. (8 4acoB)
[TomoxxeHre B MEPUOAMYCCKON CHCTEME, CTPOCHUEC aTOMOB. YTiepos. Asutorpornus. DU3MUecKue U XUMHUCCKUE
CBOWCTBa yriepona. AncopOrms. YrapHbId ra3. YTIJIEKHCIBIH ra3. YTolbHas KHcIoTa u ee conmu. KadecTBeHHas
peaxiysi Ha kKapOoHAT — HOHBL. KpyroBopoT B pupoze.
Kpemnwmii. Oxenn kpemuns (1V). KpemuueBast kucinora u ee coiu.
Crekiio. LlemenT.
Tema 5 Metambl. O0mmas xapaktepuctuka (3 yaca)
Tlonoxkxenne B MEPUOAUYECKON CHUCTEME, CTpOeHHE aToMOB. Metaminyeckas cBsa3b. Dusnmyeckue cpoiicTBa. Psif
AKTUBHOCTH METAJUIOB. CBO¥icTBa MeTauioB. O0mue crocoOs! noxydeHus. CIiaBsl METaIOB.
Tema 6 Metamisl (10 gacoB)
[llenounsie MeTaIBI.
Tlonoxxenne B MEpUOIUYECKOMN CHCTEME, CTpoeHHe aToMOB. Du3nyeckne W XUMUYECKHe cBoWcTBa. llpumeHeHwue.
Haxoxxaenue B mpupoze.



IllenouHo3emenbHble MeTaJIbl. [lonoxkeHWe B NMEPUOAUYECKOM cHucTeMe, cTpoeHue aromoB. dusmueckue u
xumuueckue cporictBa. [lpumenenue. Haxoxaenue B mpupoae. Marauii v KauplUUi , UX BaXXHEUIINE COCAMHEHUS.
JKecTtkocTh BOABI M CIOCOORI €€ YCTpaHEeHHSI.

Amomununii. [TomoxkeHne B TIEPHOAMYECKON CHUCTEMeE, CTpOeHHE aToMOB. DHU3NYEeCKHe W XUMHYECKHE CBOWCTBA.
[Iprmmenenne. Haxoxnenue B mpupozae. AMPOTepHOCTs OKCHIA ¥ THAPOKCHA ATFOMHHUS.

Kenezo. [lonoxxeHne B MEPUOAMUECKON CHUCTEME, CTpOeHHE aTOMOB. DU3WYECKHME U XUMUYECKHE CBOMCTBA.
IIpumenenue. Haxoxaenue B mnpuponae. Baxxnelie coeuHeHus skene3a: OKCUbl, THAPOKCUABI U COJIM JKeJe3a
(IT) m xenesa (I11). KauecTBeHHas peakuusi HA HOHBL.

Paznen 3. Kparkuii 0030p BaxkHeHIUX oprannvyeckux Bemects. 10 yacos

Tema 1. Kparkuii 0030p BaxkHeimMx oprannyeckux Bemects. (10 yacos)

IIpeamer opranuueckoil xumuu. Heopranuueckue v OpraHUYecKUE COEIUHEHUS. YTIEpOoJd — OCHOBA XU3HU Ha
3emiie. OCOOCHHOCTH CTPOCHHS aTOMa YIIIEpo/ia B OPraHMUCCKUX COCAMHCHUSIX.

VYraeBogoponsl. [IpenensHeie yriieBomoponsl. MeraH, 3TaH, mpomadH. CTpyKTypHBIE (OPMYIBI YTICBOAOPOIOB.
T'omonioruueckuit psia npeaeabHbIX YIiieBoA0poa0oB. ['omonoru. @u3nyeckue U XUMUYECKHUE CBOMCTBA MPEACIbHBIX
YIIIeBOI0PO10B. Peakiuu ropenue u 3amemenus. Haxoxaenue B npupoje. [Ipumenenue.

HenpenensHple yriieBOAOPOABl. DTHICHOBBIM pPsSA HENPEACTBHBIX YTICBOAOPOAOB. JTiieH. Dusmdeckne u
XUMHUYECKHE CBOMCTBa 3TWiIeHA. Peakuusa mnpucoenuHenus. KauecTBeHHble peakuuu. Peakuus noiauMepu3aluy.
Tlonustunen. llpumenenue 3THIeHA.

ALIeTUICHOBBIH psiJl HETIPEAETbHBIX YIIIeBOJ0po10B. AnetuseH. CBoiicTBa aneTtuieHa. [Ipumenenue.

IIpousBonnsie  yrieBomopomoB. Kparkwii 0030p OpraHMYECKUX COCAMHCHUI: OJHOATOMHBIC  CIHPTEHI,
MHoOroaToMHbIE COUPTHI, KapOOHOBBIE KUCIOTHI, CII0KHBIC 3(DUPEI, )KUPBI, YTICBOIbI, AMHHOKUCIIOTHI, Oenku. Poib
OCIIKOB B OpraHU3ME.

IToHsiTHe 0 BBICOKOMOJIEKYJISIPHBIX BeliecTBax. CTpyKTypa MOJMMEPOB: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
CTeTIeHb TonMepu3arui. [1oamsTHIIeH, MOTUIPONNICH, TTIONUBUHITXIIOPHI.

Cooepoicanue oOyuenus:, nepeuensb npaKmuyeckux pabom, mpebosanus K no020mosKe yu4auuxcsi no npeomemy 8
HOIHOM 00beMe CO8Nadaiom ¢ A8MOPCKOU NPOSPAMMOU RO NPEOMENY:

Pazgen,

Tena JlaGopaTopHbIe OIBITH, MPAKTHYECKHUE PAaOOTHI, KOHTPOJIBHBIC PAabOTHI

8 kiIacce

Pazgen I. OcHOBHBIC NOHATHSA XUMHH (YPOBEHb ATOMHO - MOJICKYJISPHBIX TpPeACTABJICHHI)

Tema 1. [pakTuyeckass padora 1. [lpuémer Oe3omacHOil paboTHl ¢ 00OpymOBaHHWEM U
[peamer xumun BemecTBaMu. CTpoeHHE TIIaMEHH.

IpakTnuyeckas padora 2. OuucTka 3arpa3HEHHON OBAPEHHON COTIH.
JlaGopaTopHBbIe ONBITHI.

Nel. PaccMoTpeHHe BEIECTB ¢ Pa3IMYHBIMU (PU3NUECKIMU CBOMCTBAMHU.

Ne 2 PazgeneHnue cMecu ¢ MOMOIIBIO MarHuTa.

Ne 3 [pumeps! pU3NUECKUX M XUMUUECKHX SIBJICHUH.

Tema 2.
IlepBoHaYaNbHBIE
XHMHYECKHE MOHATHA.

KonrpoabHasa padora Ne 1 mo teme «llepBoHavanbHble XUMUYECKUE MOHITHSI.
JlabopaTopHbie ONbITHI.
Ne4, OznakoMmieHHe ¢ 00pa3IaMu MPOCTHIX (METAUTbl U HEMETAIIB) M CIOXHBIX
BEIIIECTB, MHHEPAJIOB u TOPHBIX TIopoI.
Ne 5 Paznoxxenne ocHoBHOTO KapOonara meau (I1).
Ne 6. Peakiust 3aMeIIEHUST MEIN JKETE30M.

IpakTuuyeckas padora 3. [loaydeHue u CBOMCTBa KUCIOPOA.
JlaGopaTopHBbIe ONBITHI.
Ne 7.03nakomiieHHe ¢ 00pa3liaMu OKCHIIOB

Tema 3. Kucaopon

Tema 4. IIpakTnuyeckas padora 4. [lonydeHue Bogopoaa U UCCIEIOBaHUE €r0 CBOICTB.
Bonopon Ne 8 Bzaumopeiictsue Bogoposa ¢ okcunom meau (1)
Tema S. IIpakTnuyeckass padora 5. IlpuroroBineHue pacTBOPOB CoJeH ¢ ompenenéHHOI

Bopna. PacTeopsl

MacCOBOM ,HOJ'ICﬁ paCTBOpéHHOFO BCIICCTBA.

KonTponbnass paGora Ne 2 mo Ttemam «Kucmopon», «Bomopon», «Bona.
PacTBopsI».

Tema 6.

KoanyecTBeHHbIE

OTHOUIEHUS B XUMHH

Tema 7. IpakTuyeckasi paGora 6. PemeHne -SKCIEpUMEHTAIBHBIX 3agad [0 TeMe

OcHoBHbBIE KJacesl | «Baxnelmue

HEOPraHMYeCKUXCOoeAN | KJIACChl HEOPTaHUUECKUX COCAMHEHUII.

HEHUId. Kontpoabnass padota Ne 3 mo Tteme «OCHOBHBIE KJIacChl HEOPTaHUYECKHUX

COEIUHEHUI.
JlaGopaTopHble ONbITHI.




Ne9 OnbIThl, TOATBEPKIAIONINE XUMUUECKHE CBOMCTBA OKCHIOB,

Noe 10  OmnwIThl, TOATBEPKIAIONIME  XUMHYECKHE  CBOWCTBA
Ne 11 OnbIThI, TOATBEPKIAIONINE XUMUIESCKUE CBOMCTBA OCHOBAHUH,

Ne 12 OnbIThI, TOATBEPKIAIONINE XUMUIECKUE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB
No 13 OnbIThI, TONTBEPKIAIONTNE XUMUIECKUE CBOWCTBA COJIEH.

KHUCJIOT,

Ilepuoanyeckunii

3aKOH H nepuoanvecKasi cucremMa XUMHYECCKHUX 3JIEMEHTOB

Pazgen 2.

JI. . MenneneeBa. CTpoenue aToma
Tema 1.

Ilepuoguueckuii  3aKOH

u MIEPUOTUICCKas

cUCTeMa  XHMHYECKHX

9JIEMEHTOB . n.
MengeneeBa

Paznen 3. Ctpoenue BemecrBa. XUuMHUYeCKasi CBS3b

Tema 1.
XuMHu4yeckasi CBSI3b

KounrpoabHas padora Ne 4 no temam «llepuonnyeckuit 3axon /. 1. MenneneeBay,
«Ctpoenue aTomay, «CtpoeHue BEIIICCTBAY.
Jdemoncrpamuu. ConocraBieHre (QHU3HKO-XUMHUECKUX CBOMCTB COCITUHCHUN C
KOBaJICHTHBIMU 1 HOHHBIMU CBS3SIMH

Paznen 4. IToBropenne. O6o0IICHUE

Tema 1 IloBTOpeHue
H3Y4YeHHOro B 8 Kiiacce

HUTOroO:

JlabopaTopHbIX onbITOB — 13
[IpakTuaeckux padbot — 6
KoHTpoipHBIX paboT - 4

Pazgen, Tembl

| JlaGopaTopHbIe OIBITH, MPAKTHYECKHE pabOTHI, KOHTPOJIbHBIC PAOOTHI

9 Kiaace

Paznea 1. MHorooopasue

XHMHYECKUX peaKkIuii

Tema 1
Knaccuduxanus
XMMHYECKHX peaKuuii.

IpakTuyeckas padora 1. V3yueHne BAWSHUS YCIOBUN TMPOBEACHUS XUMHUYECKON
peaKuy Ha €€ CKOPOCTb.

KonTtponbHast padora Ne 1 mo temam «Kiaccupukanus XUMHUECKUX PEAKIAN» U
«DNEKTPOIIUTHYECKAS TUCCOITHAIINSY.

Tema 2 XumMHYecKue
peakimuu B BOJHBIX
pacTBopax.

IpakTuyeckasi paGora 2. Pemenne OSKCIEpUMEHTAIBHBIX 3agad [0 TeMe
«CBo¥CTBa KUCIIOT, OCHOBAHUH, COJIEH KaK AIIEKTPOIUTOBY.

KonTtponpHast paborta mo Temam «Kiaccupukanmuss XUMUYECKHX pPEaKIuily u
«IIEKTPOIUTUYECKAS AUCCOLIUALUS.

JlaGopaTopHBbIe ONBITHI.

Nel. Peakiuu oOMeHa MEKAY PacCTBOPAMH IICKTPOIUTOB.

Pasnen 2. MHorooopasue

BCIIICCTB

Tema 1. Hemera/iibl.

IIpakTnyeckas padora 3. [logydyeHue CONSHOMN KUCIOTHI U U3yUEHHUE €€ CBOUCTB.

T'anorennt JlaGopaTopHBbIe ONBITHI.
Ne 2. BolTecHEHHE raJloTeHaMu IpyT Apyra U3 pacTBOPOB UX COEIUHEHUH.
Tema 2 IIpakTnueckass padora 4. PemeHue 5SKcIepUMEHTANbHBIX 3aJad IO TEME «

Kucaopoa u cepa

Kucnopon u cepa»

JlaGopaTopHble ONbITHI.

Ne 3. O3HakoMieHue ¢ 00pa3iaMy Cephl B €€ IPUPOTHBIX COSTUHEHUM.
Ne 4, KauecTBeHHBIE peaKIMH Ha CyJIb(OUI-HOHBI,

Ne 5. KauecTBeHHBIE pEeaKIH HA CYJIb(OUT-,HOHBI

No 6. KadecTBeHHBIE peaKIMX Ha CyJIb(aT- HOHBI B PACTBOPE.

Tema 3.
A3ot u docop

IpakTuyeckas padora S.[TomydyeHne aMMuaka v U3y4eHHUE €T0 CBOMCTB.
JlaGopaTopHBbIe ONBITHI.
Ne 7. BzaumoieliCTBUE cOJIeil aMMOHUSI CO IEJI0YaMHU.

Tema 3.
Yriaepon n kpeMHuU

Ipaktuueckas padora 6. IMoayuyenme okcuma yriaepoma (IV) msydenme ero
cBolicTB. Pacnio3naBanne kapOOHATOB ¥ CHIIMKATOB.

JlaGopaTopHBbIe ONBITHI.

Ne 8 KauecTBeHHas peaklusl Ha yIJIEKHUCHBIH ras.

Ne 9. KauecTBeHHas peakuus Ha KapOOHAT — MOH.

KounTpoabHas padora Ne 2 o reme «Hemerasuiby.

Tema 5.
MeTasiabl (obmas
XapaKTepUCTHKA)

IIpakTnuyeckas padora 7 PenieHre 3KCrepuMEHTAIBHBIX 33/1a4 10 TeMe «MeTauibl
1 X COSAUHCHIID)

KounTtpoabHas padora Ne 3 o remMe «MeTauibi»

JlaGopaTopHble ONbITHI.




Ne 10. M3yueHue 006pa31ioB METaJIIOB.
Ne 11.B3anmojeiicTBre METaIOB ¢ PAaCTBOPAMH COJICH.

Tema 6. MeTaJibl Ne  12.03HakomileHHE CO CBOWHCTBAMH W TpEeBpalleHUsMH KapOOHATOB H
THIPOKApOOHATOB.
Ne 13. Tomy4yeHne THAPOKCHAA ATIOMHUHHUS M B3aUMOJCHCTBHE €ro ¢ KHCIOTAaMH U
IIeTI0YaMH.

No 14. KavectBeHHBIe peakiind Ha HOHBI xkene3a (I1) u sxenesa (111).

Pa3nen 3. KpaTkuii 0030p BakHeiIINX OPraHuYecKHUX BelleCTB

Tema 1

Kparkmii 0030p

BasKHEHIINX

OPraHM4ecKHX BelIeCTB

HUTOrIO: JlabopaTopHbIX OonbITOB — 14

[MpakTryeckux padot — 7
KoHTponbHbIX pador - 3

KonudecTBo yacoB B yu4eOHOM IIaHe 00Pa30BaTEILHOTO YUPESIKIACHUS HE COBMANACT C KOJIUYCCTBOM YacoB
B_aBTOPCKOM yueOHOM nmporpaMMe Ha 34 yaca, ¢ y4eToM y4eOHBIX HEJIEIIb.

Tax xak cormacHo yuebnomy trany MOY OOI Ne 20 na nzyuenune xumun B § Kiacce BeigeneHo 102 gaca. O1o
MO3BOJIMIIO HCIIOJIb30BATh HE TOJBKO PE3epBHOE BpEMsi, HO U PACUIMPHUTh M3YYEHHE TEM MPAKTHYECKH BO BCEX
paznenax. M3ydyenue kypca XUMHH B 8 KJacce OCyIIecTBIsieTcst Ha 6a30BoM ypoBHe. TeMm He MeHee, Bce pas/ieiibl
JIOTIOTHEHBI Pe3epBHBIM BpeMeHeM (3 pe3epBHBIX daca MO aBTOPCKOH mporpamme + 34 gaca M3 IIKOJBHOTO
kommoHeHTa = 37 yacoB). QOG0CHOBaHMe: TIPH N3YYCHUH HA3BAHHBIX TEM HEJOCTATOYHO BPEMEHH JJIsI TPOBEICHUS
0000IIalONIMX YPOKOB U YPOKOB IO PEIICHHIO PacyETHBIX 3aJa4, a YPOKH 3TH HEOOXOAMMBI, TaK KaK HalpaBJICHbI
Ha peaM3alMI0 BaXHEHIIMX TpeOOBaHMM K 3HAHHWSAM YyYallUMXcs — IMPUMEHEHHE MOoNy4YeHHbIXx YVY] s
BBITIOJTHEHHS] TPEHUPOBOYHBIX YITPAKHEHUH M OATOTOBKE K KOHTPOJIbHOM paboTe.
Pe3epBHBIE Yackl pacnpeiesIeHbl ClieTyIOLM 00pa3oM:

Tembr Kommnuects
0
no0aBiIeHH
BIX YaCOB
Pazmen 1 - 78 wac (51+27 pe3epBHBIX 4acOB)
Tema 1. [Ipenmer xumuu 5 Jlnst mpoBenieHnst 1a0OPAaTOPHBIX OINBITOB, NMPAKTUYECKONH paloTHl,
00001IIeHNs, 3aKPETUICHNS ¥ KOHTPOJIS 3HAHUH
Tema 2. IlepBoHauanbHbIE | 6 Jlnst mpoBeneHust 1a00PaTOPHBIX OIBITOB, MPAKTHYECKOH PabOTHI,
XUMHWYECKHE TOHSATHSL. 00001IeHNS, 3aKPEIUICHHUS H KOHTPOJISI 3HAHUI
Tema 3. Kucnopon 3 Jlst mpoBeneHust 1ab0paTOPHBIX OIBITOB, TPAKTHIESCKUX paboT
Tewma 4. Bomopon 1 Jnst  mpoBeneHWS — TpakTHYeCKOH — paboThl,  000OmeHwUS,
3aKpervieHus 3HAHUI
Tema 5. Boga. PacTBopbl 3 Jlst mpoBeieHns 1abopaTOPHBIX OMBITOB, 3aKPETUICHUST U KOHTPOJIS
3HAHUH
Tema 6 KomudecTBeHHbBIE | 3 Jlnst 06001meHus1, 3aKpETUICHAS U KOHTPOJIS 3HAHUH
OTHOIICHHS B XUMUHU
Tema 7. OcHOBHBIE Kiacchl | 6 Jlnst mpoBeneHus 1ab0OpaTOPHBIX OMBITOB, MPAKTHYECKHX padoT,
HEOPTaHMYECKUX COCAMHEHUH. 0000mIeHNs, 3aKpeIsIeHWs W KOHTPOJIA 3HAaHWH, peIIeHus
PACUCTHBIX 33124 Pa3IMYHBIX BUIOB.
Paznen 2. [lepmognueckuii  3aKOH W IEpPHOAMYECKAas  CHCTEMa  XHUMHYECKHX  OJJIEMEHTOB
J. 1. MenpeneeBa. Ctpoenne aroma - 10 gacos (7+ 3 pe3epBHBIX)
Tema 1. Ilepuonuueckuii | 3 Jlnst mpoBeneHMs J1a0OPaTOPHBIX ONBITOB, IMPAaKTHYECKHX pador,
3aKOH W TIepHoJuuecKas 000011IeHNs, 3aKPETUICHUS 3HAHUH
cucrema XUMHYECCKHIX
9JIEMEHTOB
JI. . Menpeneena.

Paznen 3. Ctpoenue BenecTBa. XuMuueckas cBsi3b - 10 1 (7+ 3 pe3epBHBIX)

Tema 1. Xumuueckast cBS3b ‘ 3 | Jnst 06006menus, 3aKperuieHus: 3HaHUH

Paznen 4. [Toeropenne. O6o0IIeHUE (4 pe3epBHBIX Yaca)

Tema 1 [ToBTOpenue | 4 Jnst moBTOpeHUsT OCHOBHBIX BONPOCOB XUMHUH & Kiacca,
U3y4EHHOTO B § Kjlacce WTOTOBOT'O TECTUPOBAHUE MO TEMaM Kypca

HTOI'O pe3epBHBIX 4acoOB 37

Cornacuo yuebHomy muiany MOY OOI Ne 20 Ha u3yueHue Xumuu B 9 Kilacce BBIAEIEHO 68 4acos.
KonuuecTBO yacoB He COOTBETCTBYET aBTOPCKOW Imporpamme (67 vacoB + 3 pesepBHBbIX=70), COKpalleHHE YacoOB
JIOCTATAaeTCsl 3a CUeT pe3epBHbIX 4acoB. B 9 kimacce (67+ 1 pesepBHbIi yac=68 uvacoB). 1 pe3epBHBIA uac
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pachpeeneH Takum

obpazom:

Pazgen 3, Tema 1 «Kparkuit 0030p BaKHEHIIMX OPTaHUYECKUX BEMIECTB» — | Wac IJIsl OpraHu3aIiiy MOBTOPEHUS U

0000111IeHs 3HAHUI

10 TEME.

TeMaTHYeCcKOE IIAHMPOBAHHME, B TOM YHCJIE C YYeTOM Padoyeil NporpaMMbl BOCIUTAHMS, C YKA3aAHUEM

KOJIHYIECCTBA Y

ACOB, 0OTBOAMMBIX HA OCBOCHHE Ramgoﬁ TEMBbI

K K OcHOBHbIE BH/IbI 1ESITETHbHOCTH 00yYaIOMIUXCS OcHoBHbIE
0J1 01 | (Ha ypoBHe YHHBEPCAJbLHBIX Y4eOHBIX JelCTBUIT) | HampaBje
- - HHA
Paznen BO Tembl BO BOCIIMTATE
ya 4a JBbHOM
co co neATeIHHO
B B CTH
8 kiaacc 102 yaca (3 yaca B He/leJ110)
Paznen I. | 78 | Tema 1. 11 | Pa3nuyath npeaMeTH U3yUeHHUsl eCTeCTBEHHbIX Hayk. | 1,2,5,6,7,8
OcHoBHBIE IIpenmer xuMuu Habnromate cBoOiiCTBa BEIIECTB W WX H3MCHCHUS B
MOHATHSA MeTtonst XO0ZIc XUMHYCCKUX PEaKIMid. YUHUThCS MTPOBOIHUTH
XHUMHH MIO3HAHUS B XUMHAYecKuid 3KcrmepuMeHT. ColOmonate mpaBmiIa
(ypoBeHb XUMHU TexHuKH  Oe3zomacHocTh.  OKa3plBaTh  TEPBYIO
aTOMHO - UmcTele BemecTBa IOMOIIb TPHU OTPABICHHUAX, OXOTax W TpaBMax,
MOJIEKYJISAP U CMeCcH CBS3aHHBIX C pEaKTHBaMH M  J1abOPaTOPHBIM
HBIX OuncTKa BEIeCcTB 00opynoBaHHEeM. 3HAKOMHUTHCS C JIaOOpPaTOPHBIM
npeacTasiie Om3nueckne 178 obopymoBanneM. HM3yuaTh CTpOeHHE IUIaMEHH,
HHIA) XUMHYCCKHEC BEIJIBUTAS THIIOTE3bI u pOBEPSIs ux
SIBIICHHS 9KCHCPUMCHTANBHO. Pa3muyaTh MOHATHS «YHCTOE
Xumuueckue BEIIIECTBO» U «CMECh BEUICCTB». YMETh Pa3leisTh
peaxun CMeCH METOAaMHU OTCTaWBaHUs, QUIBTPOBAHUS U BhI-
napuBanus. Pa3nmuyate (u3nYecKne U XMUMHUYCCKHE
spreHns.  Omnpenenarts MPU3HAKH — XUMHYECKUX
peakiuit. DUKCUpOBaTH B TETpaau HaOIIOJaeMBbIC
MIPU3HAKA XUMHUYECKHX PEaKIHi
Tema 20 | Pa3nuuath MTOHATHUS «aToOM, «Monekynay, | 1,2,5,6,7,8
2.IlepBoHayaIbH «XAMHYECKUH DJIEMEHT», «HOH», «IJIeMEHTapHBIE
bple XHMHYecKHe qacTUIBDy. Pa3nudare MOHATHSA «BEIIECTBA MO-
TMOHSATHSA. JIEKYISPHOTO CTPOCHHS» u «BEIIECTBA
ATOMBEI. HEMOJICKYJSIPHOTO  cTpocHus».  Dopmynuposarb
Mounekybl. OTIpeNieIICHUE MTOHSATHUS «KPUCTAIUTHICCKUC
IpocTseie u pemiéTkuy.  OOBSACHATH  3aBUCHMOCTH  CBOWCTB
CJIOJKHBIC BEIIECTBA OT TUIA €r0 KPUCTAIUTHYCCKON PEIIETKH.
BEIIIECTBA. OnpenensaT OTHOCHUTCIBHYIO aTOMHYIO — MAaccy
Xumuueckuit SIIEMCHTOB M BaJICHTHOCTH DJICMCHTOB B OMHAPHBIX
JJIEMEHT. COCTUHEHUSX.
Meranis u OrnpenensaTh COCTaB MPOCTEHIINX COSTUHEHHUH 110 UX
HEMETAIIIBL. 3HAKH XUMHUYECKUM POpMYIIaM.
XUMHUYECKUX CocTtaBnsaTh GopMyNnbl OWHAPHBIX COSAMHEHUH TI0
3JIEMEHTOB M3BECTHOW BAJIEHTHOCTH JJIEMCHTOB.
3aKkoH N300paxkarh MpocCTeHIe XUMHYCCKUE PEaKIUH C
MOCTOSTHCTBA MIOMOIIBI0 XUMHYCCKUX ypaBHCHUH. Paznmuarb
cocTaBa BEIICCTB. MOHATUSL «UHACKC» H «KOIPPHUIHCHT»; «CcXema
Xumuueckue XUMHUYCCKOM peakium» U «ypaBHCHUC XUMHUYECKOU
hopMyIBL PEaKITHI. PaccuutsiBaTh OTHOCHTEJIEHYIO
MaccoBast  jous MOJICKYJIIDHYIO Maccy 1Mo (opMyiaaM BEHICCTB.
XUMHYECKOTO PaccumThBaTh  MaccoByI0  JONI0O  XMUMHYECKOTO
3JIeMeHTa B JIIEMEHTAa B COSANHCHHH.
COCMHCHUH. VYcranaBnmmBaTh mpocTedmue GOopMyiIsl BEHIIECTB O
BanentrHocTs MacCCOBBIM JOJISIM 3JIEMEHTOB.
XUMHYECKHIX [onp3oBaThest mHGOpMaNHEH U3 APYTUX HCTOYHUKOB
3JIEMEHTOB JUTSA TIOATOTOBKH KPATKUX COOOIIIECHHH.
3aKOH COXpaHCHUS T'oTOBUTH MpE3CHTAIUH IO TEME
MacChl  BEIIECTB.
Xumuyeckue
YpaBHCHUSL.
ATOMHO-
MOJICKYJISIPHOE
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yueHHe
Knaccupukanus
XUMHYECKIX
peakIuii:
COCIIITHEHUS,
pasoKeHus,
3aMeIICHNUS.
IIpocTeiinme
pacyeTsl HO
XUMHYECKIM

(dopmynam.

Tema 3.
Kucaopoa
Bo3gyx wu
cOCTaB

€ro

UccnenoBaTh  CBOWCTBA  M3y4aeMbIX  BELIECTB.
Habmronats ¢dusnveckue u XUMHUYECKHE
MpeBpallleHus] U3y4yaemblx BellecTB. PacrnosHaBath
OTIBITHBIM myTéM KHCJIOPOA. OnwuceiBaTh
XAMHAYECKHE peaknud, HaOmogaeMble B  XOJe
JIEMOHCTPAIIIOHHOTO " n1abopaTOpPHOTO
JKCHepuMeHTa. JlemaTth BBIBOABI W3 PE3yIbTAaTOB
MIPOBEAEHHBIX XUMHYECKUX OMBITOB. YYacTBOBAThH B
COBMECTHOM OOCYXIEHHH pE3yJIbTaTOB OIBITOB.
Oka3pIBaTh MEPBYIO MMOMOILb MpPH OTPaBICHUSX,
0KOrax W TpaBMaX, CBS3aHHBIX C pEaKTUBaMU U
ma00paTOPHBIM 000pyIOBaHUEM. CocTaBisaTh
(GopMyJBI OKCHIIOB IO H3BECTHOW BaJICHTHOCTH
9JIEMEHTOB. 3alKChiBaTh MPOCTEUIINE YpaBHEHUS
XUMHUYeCKHX peaknuid. [loap3oBaThcs nHpOpMarmen
U3 JIPYTHX HWCTOYHUKOB JJISI TMOJATOTOBKH KpPATKUX
COOOIICHHH.

['0TOBUTH MpPE3EHTAINH 10 TEME

1,2,5,6,7,8

Tema 4.
Bonopon

HccnenoBath  CBOWCTBA  M3Yy4aeMbIX
HaGmronars (usuueckne u XUMHAYECKHUE
MpeBpameHst H3ydaeMbIX BemiecTB. OmHCHIBATH
XMMHUYECKHE pEakluu, Ha0mogaeMble B XOJe
JIEMOHCTPAI[HOHHOTO u 1a00paTOPHOTO
JKCIlepUMeHTa. Pacrno3HaBaTh ONBITHBIM —IYTEM
BOJIOPOJI. Cobnronath npaBuia TEXHUKH
Oe3omacHOoCcTH. JlemaTh BBIBOIBI U3 PE3yIBTATOB
MIPOBEEHHBIX XMMHUUYECKHUX OIBITOB. Y4UacTBOBATh B
COBMECTHOM OOCYXIEHHH pE3yJIbTaTOB OIBITOB.
3anuceBaTh TPOCTEHINE ypPaBHEHHS XUMHUYECKUX
peakuuii. Ilomp3oBaThcst WHMOpMAIE W3 APYTUX
HMCTOYHHKOB JIJISI IOATOTOBKH KPAaTKUX COOOIICHNI.
['OTOBHTH MPE3EHTAINH 10 TEME

BCIICCTB.

1,2,5,6,7,8

Tema S.
Bona. PacTBopsl

10

HccnenoBaTh  CBOMCTBA  M3y4aeMbIX
Habmronats ¢usnveckue u XUMHUYECKHE
MpeBpallleHUs] U3ydaeMbIX BewecTB. OnucbBaTh
XMMHUYECKHE pEakluu, Ha0mogaeMble B XOJe
JIEMOHCTPAIIOHHOT O u 71ab0paTOpHOTO
JKcIiepuMeHTa. Jlenath BBIBOJABI U3 Pe3yJbTaToOB
MIPOBEIEHHBIX XMMHUYECKHUX OIBITOB. YUacTBOBaTh B
COBMECTHOM OOCYXIEHHH pE3yJIbTaTOB OIBITOB.
3anuceIBaTh TPOCTEHIINE ypPaBHEHUS XUMHUYECKUX
peaxiuii. Breruucnare MacCOBYIO JIOJTIO
pPacTBOPEHHOTO BemeCTBA B  PAacTBOpPE, Maccy
pacTBOpEHHOTO BelIecTBa U BOJIBI TUTS
TIPUTOTOBJICHUS pacTBopa onpeaenEHHON
KOHIEHTpALIUH. l'oroBuTh pacTBOpbI c
ONpenei€HHON MaccoBOM JoJiell  pacTBOPEHHOTO
BElIEeCTBa

BCIICCTB.

1,2,5,6,7,8

Tema 6.
KoanyecTBeHHBI
€ OTHOIIEHHS B
XHMHH.

Hcnonb3oBaTh BHYTPH- U MCKIIPCAMCTHBIC CBA3U.
PaccunteiBaTth MOJIAPpHYIO Maccy BCIIICCTBA,
OTHOCUTECJIbHYIO INIOTHOCTH I'a30B.

Berucnate 1o XuMHYECKHM  dopMyTaM |

1,2,5,6,7,8
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KomnuectBo

XUMHNYCCKUM YpaBHCHUSIM Mmaccy, KOJIMYECTBO

BemiecTsa. Mok, BEIECTBA, MOJISIPHBIA 00BEM IO M3BECTHOW Macce,
Monsipnass macca MOJISIpHOMY O0BEMY, KOJHYECTBY OJHOTO U3
" MOJISIPHBIN BCTYMAIOMNX WJIN TOJNYYaOUUXCAd B PEaKIHH
00BEM. BEILECTB. BEIYNCIATE 0OOBEMHBIE OTHOIIEHUS T'a30B
IIpocreiimme pu  XUMUYECKHX  peakuusx. Mcmons3oBaTh
pacuérel o MIPUMEpPHl PEUICHHS TUIOBBIX 3alad, 3aJa4HHUKA C
XUMHYECKIM MPUBEIEHHBIMY B HUX aJITOPUTMAMHU PEUICHUS 33124
YpaBHCHUSIM
Tema 7. | 17 | UccnenoBaTh CBOMCTBA U3yYaeMbIX BEILIECTB. 1,2,5,6,7,8
OcHoBHBIE HaGmonars ¢dusnyeckne u XUMUYECKHE
KJIACCHI MpPEeBpAILCHHSI N3YYaeMbIX BEIIECTB.
HEOPraHMYeCKNX OnuceBaTh XUMUYCCKUE PEaKIUHU, HAONIOIacMbIe B
coeIUHeHHUIl. XO0ZIc  JIEMOHCTPAIlIOHHOTO W  J1abOpaToOpHOTrO
OKCHIIBI. IKCIIEPUMEHTA.
OcHoOBaHMSL. JlenmaTte BBIBOABI W3 PE3YIBTATOB MPOBENEHHBIX
CgoiicTBa XAMHWYECKUX OMBITOB. YYacTBOBAaTh B COBMECTHOM
OCHOBaHUH. 00CyKIeHUN pe3yIbTaToOB OTIBITOB.
AMdoTepHOCTD. KnaccupumupoBars n3ydaemple BemecTBa IO
CBolicTBa KHCIIOT. coctay u cBoWctBaM. CocCTaBiATh (HOPMYIIBI
Kucnorno- OKCHJIOB, KHUCJOT, OCHOBaHMIA, COJIEH.
OCHOBHEBIC XapakTepu3oBaTh COCTaB M CBOMCTBAa BCINECTB,
WHIUKATOPHI: OTHOCSIIITIXCS K OCHOBHBIM KJaccam
(denondraneus, HEOPTaHMYECKUX COCAMHCHUIA.
METHIIOBBIH 3anuceiBaTh MPOCTEHINNE ypPAaBHCHUS XUMHUYECKUX
OpaH>XEBBIH, peakiuit
nakmyc. Conn

Pa3nen 2. | 10 | Tema 1. | 10 | Kmaccudumnuposatsb W3y4EHHbIE xumugeckue | 1,2,5,6,7,8

Ilepuoanuec IIepBoHauanbHbIE 3JIEMEHTHI U UX COEAUHECHMUS.

KM 3aK0H U MPEACTaBICHAS O CpaBHHBATh CBOICTBA BEUIECTB, MPUHAMICKAIINX K

nepuoauvec €CTECTBEHHBIX pa3sHBIM KJIacCaM, XHMHUYECKHE JIJIEMEHTHI Pa3HBIX

Kasi ceMelcTBax rpyIIl.

cucreMa XUMHYECKHIX YcTaHaBIMBaTh BHYTPU- U MEXKIIPEIMETHBIC CBSI3H.

XHUMHYECKHU 3JIEMEHTOB. @®opmynupoBaTh nepuoguueckuii 3akon JI. W.

X 2JIEMEHTOB [epuonnueckuit MeHpeneeBa 1 pacKpbIBaTh €T0 CMBICI.

. . 3aKOH " XapakTepu3oBaTh ~ CTPYKTYpy  IEPHOIUYECKON

MenpaesneeBa nepuoanyecKas TaOJHIIBL.

. Crpoennue cucrema Paznnuate mepuonpl, A- u b-rpynmer. OObScHATH

aToma XUMHYECKIX ¢u3MdecKuif  CMBICI  TOPSAKOBOTO HOMeEpa
anemenTtoB JI. U. XAMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIHI U TEpH-
Menneneesa. oma, K KOTOPBIM DJJIEMEHT TPHHAUICKHT B

CtpoeHne artoma.
CoctaB aTOMHBIX
anep
OneKTpoHHas
o0omoyka aroma.
Ilepuoguueckas
cucrema KaK
€CTECTBEHHOHAYY
Hast
KJTaCCUUKAIIHS
XUMHUYECKUX
JJIEMEHTOB

MePUONYECKOMN cucTeME.

J. . MengeneeBa; 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB 3JIEMEHTOB B Npejeiax MaJlbIX MEePUOAOB U
A-rpymnm.

dopMynupoBaTh onpeeeHus MOHATUI
«XUMHYECKUN DIIEMECHT», «IOPSAKOBBIA HOMEPY,
«MaccoBOE€ YHUCIO», «U30TOMBL», «OTHOCUTEIIbHAsS
aTOMHAas ~ Macca», <«QIEKTPOHHAas  000JIOYKay,

«OQIEKTPOHHBIA CIION» («IHEPTETUISCKUN YPOBEHBY).
OnpenensTs  YHUCIO  IPOTOHOB,  HEUTPOHOB,
JNIEKTPOHOB Yy AaTOMOB XHMHYECKHX DJIEMEHTOB,
HCTIONB3YS NePUOAMYESCKYIO TaOIHITy.

CoCTaBIsATh CXEMBl CTPOCHHS aTOMOB TepBbIX 20
JJIEMEHTOB TIEPUOANYECKON CHCTEMBI 3JIEMEHTOB.
XapakTepr30BaTh XUMUICCKHE 3JICMEHTHI HA OCHOBE
UX TMOJIOKCHHS B MIEPUOTUIECKOM CUCTEME U 0COOCH-
HOCTCH CTPOCHHS UX aTOMOB.

Jlenath yMO3aKIIIOUCHHS O XapakTepe H3MCHCHHS
CBOWMCTB XHMHYCCKHX JJIEMCHTOB C YBEITHUCHHEM
3apsiI0B aTOMHBIX SIJIEP.

HccnenoBaTh CBONWCTBA U3y4aEMbIX BELLECTB.
Haomronars (dusnueckue u XUMHAYECKHUE
MIPEBpAIICHISI N3YYaeMBIX BEIIECTB.
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OnuceBaTh XUMUYECKUE PEAKIUHU, HAONIOIaeMbIe B
XOZIe SKCIEPUMEHTa. YYacTBOBaTh B COBMECTHOM
00CY)KIEHNH pe3yIbTaTOB OIBITOB

Pazgen 3. | 10 | Tema 1. | 10 | ®opmynupoBaTh onpeaeneHus noHsATH | 5,6,7,8

CtpoeHue Xumuyeckas «KOBAJICHTHAsI HETIOJISIPHAS CBS3bY, «KOBAJCHTHAS

BelllecTBa. CBA3b MONISIpHASL  CBS3BY», «HOHHAs CBA3b», «CTEICHB

Xumuyecka Buibet OKHUCIICHIISD», «3JICKTPOOTPUIIATEIIHEHOCTEY.

s CBSI3b XUMHUYECKOI OnpenensTs THII XUMHUYECKOH CBS3M B COCOMHEHUSIX
cesizu.  CreneHb HA OCHOBaHUH XHUMUYECKOH (POPMYIIBL.

OKHCIICHHS. OnpenensaTh CTENEHb OKUCICHHUS JJICMCHTOB B
JJIEMEHTOB coequaeHusx. CocrTaBiarh (OPMYNBI BEUIECTB IO
CTCIICHU OKHUCJICHUS JJIEMEHTOB. Y CTaHABJIHMBATh
BHYTPH- ¥ MEXKIIPCIMETHEIC CBSI3H.
CoCTaBnsTh  CpaBHUTENbHBIE U  0000INArOIINE
TaOJIMIIBI, CXEMBI

Pazgen 4.4 | Tema 1. | 4 | YcranaBimMBaTh BHYTPH- M MEXKIPEIMETHBIE CB3H. | 5,6,7,8

IToBTOpPEHME IloBTOpEHME IIpuMeHsATh MOJIyYEHHBIE 3HAHMS IPU H3YYEHUHU

. H3y4YeHHOro B 8 TEMBI, npu BBITTOJTHCHUN TPEHUPOBOYHBIX

O06001eHNe KJjacce YIpaKHEHUH 51 3alaHui Tlonb3oBaThCs

JTOTIOTHUTETHHBIMH HCTOYHUKAMH JUIS ITOATOTOBKH

KpPaTKUX OTBETOB. | OTOBHUTH MpPE3EHTALINH 110 TEME

CoCTaBnsATh  CpaBHUTENbHBIC U  0000INArOIINE

TaOIUIIBI, CXEMEI.
K K OcHOBHBIE BU/IBI 1eSITEILHOCTH 00y4a0IuXcs OcHOBHEIE
011 0J1 | (Ha ypOBHEe YHMBEPCAJIBHBIX Y4eOHBIX eliCTBHI) | Hampasie
- - HHA

Paznen BO Tembl BO BOCIIMTATE

ya 4a JBbHOM
co co JeATeIbHO
B B CTH

9 kjacc (68 yacoB, 2 yaca BHeeI10)

Paznen 1. | 16 | Tema 1. | 6 Knaccugpumnuposats XAMHUYIECKHUE peakmuu. | 2,5,6,7,8

MHoroo0pa Knaccudukauus IIpuBoauTe mNpUMEpPHl peakUUd KaXJ0ro THUIa.

3ue XHMHYECKHX Pacno3naBaTh  OKHCIHTEIHHO-BOCCTAHOBHUTEILHBIC

XMMHYECKH peakuuii. peaxIuy. OmnpenensTp OKHUCITUTETI,

X peakuuii Peaxuuu BOCCTaHOBUTEIIb, MpoIIeCcC OKHCIICHHUS,
COCITMHEHUS, BOCCTAaHOBNeHHsA.  HaOxromaTh W ONHCHIBATH
pa3iokeHus, XUMHUYECCKHE PEAaKIMA C MOMOIIBI0 €CTECTBEHHOIO
3aMeIICHUS, sI3bIKa M s3bIKa XuUMuH. VcciemoBarh  yCIIOBUS,
oOMeHa. BIMSIIOIAC HAa CKOPOCTh XHMHUYCCKOW PpEaKIHH.
OKHUCITUTENBHO- OnuceiBaTh yCJIOBUS, BIHSIOIIAE HA CKOPOCTh
BOCCTAHOBHTEIIEH XUMHUYECKON peaknuu. [IpOBOOWTH TPYHIIOBBIC
bI€ PEaKINH. HAOIOACHUS BO BpeMs TIPOBEICHUS
OK30TepMUIECKHE JIEMOHCTPAIIMOHHBIX ~ OINBITOB.  YYacTBOBaTh B
u COBMECTHOM OOCYXIEHHH pE3yJIbTaTOB OIBITOB.
SHIOTEPMHYECKHE CoCTaBIATh TEPMOXHUMUIECKHE YPABHEHHS PEAKITHA.
peaxIum. Beraucnares TemioBoi 3Q¢eKT peakmuu mo  eé
O6paruMbie 7 TEPMOXUMHUIECKOMY YpPaBHEHHUIO
HeoOpaTuMble
peaKIuu.

Tema 2|9 | O6obmare 3HaHHA O pacTtBopax. IIpoBomuts | 2,5,6,7,8
Xumuueckne HAOJIOICHUS 32 MOBEJCHUEM BEUICCTB B PacTBOPaXx,
peakuu B 32 XUMHYCCKHMH PEAKIHSIMHU, MPOTEKAIONIMMU B
BOJTHBIX pactBopax. @opMyTUpOBaTh ONMpPEICICHUS TOHATHHA
pacTBopax. «IICKTPOIUT, «HEDJICKTPOJIHTY,
DIEeKTPOIUTHIECK «QIEKTPOJIUTHICCKAS JIACCOITHALINS.
ast TUCCOITHAIIM. KonkpeTnzupoBath MoHATHE «HMOH». (0001mAaTh
Peaknmu moHHOTO MOHATUSL ~ «KaTHOH»,  «aHWOH». McciemoBathb

oOMeHa U yCJIOBUS
UX IPOTEKAHUSI.

CBOWCTBa pacTBOPOB 3JEKTPONUTOB. OTNHCHIBATH
CBOWMCTBa BELIECTB B XOJE [EMOHCTPAIIMOHHOTO H
nabopatopHoro skcriepumerTa. CoOMroaaTh MpaBuiIa
TEXHUKH 0C30MACHOCTH. XapaKTePU30BaTh YCIIOBHS
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TEUCHHUS PEaKIUil B PacTBOPax 3JIEKTPOJIHUTOB IO
KOHIIA.

OmnpenensiTe BO3MOXKHOCTh TMPOTEKAHHUS PEaKIUi
HOHHOTO oOMeHa. [MpoBoauTh  TPYMIIOBBIC
HAOMIOJICHUST BO BpeMsi IMPOBEACHHS JEMOHCTpa-
IUOHHBIX W Ja0opaToOpHBIX ombITOB. OOCYXIaTh B
IpyYIIax pe3yJbTaThl OMBITOB.

OOBSCHATH CYIHOCTh PEAKIIMI HOHHOTO OOMEHA.
Pacno3HaBaTh peaxiii HOHHOTO 0OMEHa.
COCTaBIsATh HOHHBIC YPABHCHUS PEAKIIUH.

Pazgen 2.
MHuoroo0pa
31e BellecTB

43

CoCTaBIATh COKpAIIEHHBIC HOHHBIC ypPaBHCHHUS

peakuuu.
Tema 1. OOBSCHATh 3aKOHOMEPHOCTH W3MEHEeHHs CcBoictB | 1,2,5,6,7,8
HemeTamibl. HEMETAaJJIOB B MEPUOIaX U A-rpyrmnax.
TI'asorennst XapakTepu3oBaTh TaJOT€HBl Ha  OCHOBE  MX
(xapakTepucTuKa MoJoKeHusT B mepuoguveckoi cucreme JI. .
HEMETAJJIOB M0 UX MenpeneeBa 1 0COOEHHOCTEH CTPOSHUS WX aTOMOB.
TTOJIO’KEHHUTO OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
B IEPUOIUIECKOU TaJIOTeHOB MO Tleproay u B A-rpymmax. OnHCHBaTh
crucTemMe CBOHMCTBa BEIIECTB B XOJE JCMOHCTPAIIMOHHOTO H
XUMUYICCKUX nabopaTopHOTOo 3KcriepuMeHTa. COOMI0AaTh TEXHUKY
3JIEMEHTOB. 0C30MacHOCTU. KHCJIOTY H €€ COJH, OpOMHIBI,
3aKOHOMEPHOCTHU HOJTUJIBL.
M3MCHCHHS B Hcnonp3oBaTh MpHOOpPEeTEHHBIC 3HAHUS U YMCHUS B
epruoIax " MPAKTUICCKOH  JCSATEIBHOCTH W TIOBCEJIHCBHOM
rpymmax JKU3HM C Ielblo  0e30MmacHOro oOpamieHus ¢
(duznueckux u BEIIECTBAMU M MaTepUAIAMH W  IKOJOTHYECKH
XUMHUYECKHUX rPaMOTHOTO TIOBEICHUS B OKpyXKalomeh cpeae.
CBOHCTB MPOCTHIX Bp4ucnaTe  MaccoByH  JIOJIO  PAacTBOPEHHOTO
BEIIECTB, BBICIITNX BEII[ECTBA B PaCTBOPE
OKCHJIOB 7
KHCIIOPOICOAEpKA
IIUX KHCJIOT,
00pa30BaHHBIX
HEMETaJIaMH
BTOpOTO u
TPETHEro
TIEPHOJIOB.
Tema 2. XapakrtepuzoBarb  djemeHtel  VIA-  rpymmwe | 1,2,5,6,7,8

Kucaopoa u cepa

(TToATpyMITEI KHCTIOPO/a) Ha OCHOBE MX TIOJIOKEHUS B
nepuoandeckoit cucreme J[. M. Menpeneesa u
ocoOeHHOCTeH CTpoeHusT WX aToMoB. OOBACHATH
3aKOHOMEPHOCTH W3MEHEHHsS] CBOWCTB 3JIEMEHTOB
VIA- rpynnsl o nepuogy u B A-rpymnmnax.
XapakTepu30BaTh aJUIOTPOIHUIO KHCIOPOAA M CEpBI
KaK OJHY U3 IPUYUH MHOTro00pasusi BEMICCTB.
OrnuceiBaTh CBOICTBa BEILIECTB B Xxoze
JIEMOHCTPAI[HOHHOTO " 1a00paTOPHOTO
skcnepuMenTa. CoONroIaTh TEXHUKY OC30MACHOCTH.
Oka3pIBaTh MEPBYIO0 IOMOINb MPHU OTPABICHHUSAX,
0KOTaX W TpaBMaX, CBS3aHHBIX C pPEaKTUBAMH H
1a00paTopHBIM  00OPYJAOBAHUEM. OrnpenensaTsb
MIPUHAAJICKHOCTD BEIIECTB K OIPEACIEHHOMY KIIacCy
coenuHeHni. COMOCTaBIISITh CBOKHCTBA pa30aBIeHHOM
u KOHIIEHTPUPOBAHHOM cepHOM KHUCJIOTHI.
3anuceiBaTh YpaBHCHHS PEaKIUi B MOHHOM BHIE C
YKa3aHHEM [epeXxoia OJJIEKTPOHOB. Pacmo3HaBaTh
ONBITHBIM IYyTEM PACTBOPBI KHUCIOT, CYJIb(UIBL,
cynbduThI, CynbhaThl.

Hcnonp3oBaTh MpHOOpPETEHHBIC 3HAHUS U YMCHUS B
MPAKTUYCCKON  JCSATEIBHOCTH W IOBCEJIHCBHOM
JKU3HW C IeIbl0  0e30MacHOro oOpamieHus ¢
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BEIIECTBAMU M MaTepUalaMH U OIKOJIOTMYECKU
TPaMOTHOTO TIOBEACHHUS B OKPYXKAIOIIEH cpene.
BbMucATe M0 XMMHYECKHM YpaBHEHHSM Maccy,
00BEM ¥ KONMYECTBO BEIIECTBA OXHOTO U3
MIPOAYKTOB PEaKIHH 110 Macce UCXOAHOTO BEIECTBA,
00BEMY WM KOJIMYECTBY BEIIECTBA, COAEPIKAIIETO
OMNpPEACIEHHYIO JIOII0 TPUMECEH.

['OTOBUTH KOMIIBIOTEPHBIE TPE3EHTAIMH 110 TEME

Tema 3. A3oT u

$ocdop

XapakTepu3oBaTb ~ 3JI€MEHThl  VA-  Tpymmsl
(moarpynmel a3ora) Ha OCHOBE HX IIOJOXEHHS B
NEpUOANYECKON CUCTEME U OCOOEHHOCTEH CTpOeHHs
UX aTOMOB.

OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB
3JIEMEHTOB VA-rpynmnsl. XapakTepu3oBaTh
ajutoTponuio Gocdopa Kak OJHY U3 MPUIUH MHOTO-
00pasus BEneCTB.

OnucelBaTh ~ CBOHCTBA  BEIIECTB B XoIe
JIEMOHCTPAIIOHHOTO " nabopaToOpHOTO
skcnepuMenTta. CoOnroaTh TEXHUKY O€301IacHOCTH.
Oxka3pIBaTh MEPBYI0 IOMOINb MPHU OTPABICHHUSX,
OKOrax W TpaBMax, CBS3aHHBIX C PEAKTUBAMU H
71a00paToOpHBEIM ~ 000pYZOBaHHWEM. Y CTaHABIMBATDH
MIPUHAIC)KHOCTD BEIIECTB K ONPEIEIIEHHOMY KIIaccy
COEIUHEHUM.

ConocTaBnsiTh CBOlcTBa pa30aBiIeHHOM u
KOHIICHTPUPOBAHHON a30THON KHUCIIOTHI.

CoCTaBNATh YpaBHEHHS CTYIIEHYATON AMCCOLMAINH
Ha ipuMepe GochopHOI KUCITOTHI.

3anuceiBaTh ypaBHEHHS PEaKkIUii B MOHHOM BHIE C
yKa3zaHHEM Iepexoa dJIEKTPOHOB.

Pacnio3naBath ONBITHBIM IYTEM aMMHUaK, pPacTBOPHI
KHCJIOT, HUTpaT- M (ocdar-uoHbl, HMOH aMMOHWUSL.
Hcnonp3oBaTh MpHOOpETEHHBIC 3HAHUSI U YMEHHUS B
MPAaKTHYECKOH  JIESATENBHOCTH W ITOBCEIHEBHOM
KHM3HM C 1elblo  Oe3omacHOro ooOpamieHus ¢
BEIIECTBAMHM M MaTepuajllaMM M  JKOJOTHYECKH
IpPaMOTHOTI'O TIOBEJICHUS B OKPYXKaIOLIeH cpele.
BbluMcnaTe  MaccoByr0  JOJK  PacTBOPEHHOIO
BelecTBa B pactBope. [lonb3oBarbes nHOOpMANHEH
W3 JIPYTHX HWCTOYHUKOB MJISI TMOJATOTOBKH KPATKUX
COOOIICHHH.

['0TOBHUTH KOMITBIOTEPHBIE IPE3EHTALINH 110 TEME

1,2,5,6,7,8

Tema 4. Yriaepon
M KpeMHHUI

XapakTepu3oBaThb  dJIeMeHTHl  I[VA-  rpymmsl
(OArpYMITBI YTIepoia) Ha OCHOBE HMX ITOJIOKCHUS B
MIEPUOANIECKON CHCTEME W OCOOEHHOCTEH CTpOeHHs
ux aToMOB. OOBICHATh 3aKOHOMEPHOCTH U3MEHCHHUS
CBOMCTB 351eMeHTOB [V A- rpynmel. XapakTepu3oBatb
AJUIOTPOTHUIO  yIiiepoJa KaK OJHY HW3 MPUYUH
MHOrooOpasust BemiecTB. ONKUCHIBATH CBOMCTBA
BEIIECTB B  XOJ€  JEMOHCTPAllMOHHOTO W
nmabopaTopHOTO 3KcTIepuMeHTa. CoOII0AaTh TEXHUKY
oesomacHocti. CoOmOCTaBISATE CBOMCTBA OKCHIOB
yriaepoga W KpeMHHs, OOBICHATH MPHYNHY HX
Pa3IAIHsL. YcranaBiamuBaTh MPUHAAIC)KHOCTh
BEIIECTB K OMNpPEACNIEHHOMY KIJIACCy COEIMHEHUH.
Jloxa3bIBaTh KHCIOTHBIN XapaKTep BBICIIUX OKCUIOB
yIaepoaa U KpeMHUsL.

3anucriBaTh YPaBHEHUS PCAKIMii B HOHHOM BHUJIC

C YKa3aHUEM Nepexojia MEKTPOHOB.

OcCymIecTBIATh B3aUMOIIPEBPAIICHUS KapOOHATOB

U THIPOKAapOOHATOB. Pacmo3HaBaTh OIBITHBIM
myTéM  YIJIEKHCIBIA  Ta3,  KapOOHAT-MOHBI.
Hcmonb30BaTh MproOpeTEHHBIE 3HAHKUS U YMEHUS

B IIPAKTUYECKOH IESTEIILHOCTH U NOBCEAHEBHOM

1,2,5,6,7,8
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KHU3HH C IIeNpI0 0e30macHOro oOpaineHus ¢
BEIIECTBAMH M MaTepHallaMH U DSKOJIOTHYCCKH
IPaMOTHOTO TIOBEJICHHUS B OKPYIKAIOLIEH cpe/ie.
BBIUKCIATE M0 XMMHYECKAM YPaBHCHHSIM Maccy,
00BEM WM KOJMYCCTBO OJHOTO U3 IPOIYKTOB
peakii MO Macce HMCXOJHOr0 BElIeCTBa, O00BEMY
AU KOJINYECTBY BEILECTBA, COZIEPIKAIIETO
ONpeeNIEHHYIO I0JII0 pUMeceit

Tema 5.
MeTannbl
(o0masn
XapaKTepPUCTHKA)

Xapakrepu3oBaTb ~ MeTajllbl Ha  OCHOBE  HUX
MOJIOKEHUS B MEPUOJUYECKOH  cHucTeMe U
0ocoOeHHOCTEH cTpoeHHsT WX aroMoB. OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHHsI CBOWMCTB METAJLIOB IO
nepuony u B A-rpymnmax. HccrnenoBaTh cBoWcTBa
M3y4YaeMbIX BEIECTB

1,2,5,6,7,8

Tema 6.
MeTajibl

10

OOBSCHATH 3aBHCUMOCTD (PH3UUECKUX CBOWCTB
METAJUIOB OT BHJIa XUMHUYECKOH CBSA3U MEKIY HX
atomamu. HabromaThe 1 OMMCHIBATE XUMHIYECKUE
PEaKIiH C TTOMOMIBIO €CTECTBEHHOTO S3bIKA U S3BIKA
xuMun. Habmonate JeMOHCTpUpYEMBIE H
CaMOCTOSATENIEHO MTPOBOIUMBIE OMBITEL. ONHCHIBATH
CBOMCTBA M3yYaEeMBIX BEII[ECTB HAa OCHOBE
HAOJIOICHUI 3a UX MpeBpaleHusIMA. JJoKka3pIBaTh
aM(OTEPHBIIA XapaKTep OKCUIOB U THIPOKCUIOB
amromuHus 1 xenesa (). CpaBHUBATE OTHOLIEHHE
M3y4aeMbIX METAJJIOB U OKCHUJIOB METAJUIOB K BOJIE.
CpaBHHBATh OTHOIICHUE TUAPOKCHIOB HATPHS,
KaJIbIHA U aJIIOMIHHSA K PACTBOPAM KHCIIOT
mesodeld. Pacrio3HaBaTh ONBITHBIM IIyTEM
TUAPOKCHUIA-UOHBI, HOHBI Fe*'u Fe*.

CobmroaTs TEXHUKY 0€3011aCHOTO 00parmieHus ¢
XUMHUYECKOH TTOCYI0H 1 Tab0opaTOPHBIM
obopynoBaaueM. OCYyIIECTBIATh PEAKITUH,
MIOATBEPKAAIOIINE TEHETUUECKYIO CBSI3b MEXKAY
HEOpraHMYECKUMHU COeTMHEHUSIMU. 3aMUChIBaTh
YpaBHCHHS PEaKLIUH B MIOHHOM BHJIC C YKa3aHUEM
repexoaa IEKTPOHOB.

006001maTh 3HAHUS U JACTAaTh BBHIBOIBI O
3aKOHOMEPHOCTSIX U3MEHEHUN CBOICTB METAJIOB
B Iepuojax M A-Tpymnmnax IeprHoanIecKOn
cuctembl. [IporHo3upoBaTh CBOMCTBA HEUBY-
YEHHBIX 3JICMEHTOB U MX COSIMHEHUI Ha OCHOBE
3HaHUI 0 IEPHOANIECKOM 3aKOHE.

Hcnonp30BaTh MPHOOPETEHHBIC 3HAHNUS U YMEHUS
B [IPaKTUYECKOU JAESITEILHOCTU U TIOBCETHEBHOM
JKI3HH C IEThI0 0€301TacHOr0 00pAaIICHNUS C
BEIIECTBAMH U MaTEPHaIaMU U SKOJIOTUUCCKU
rPaMOTHOIO MOBEICHUS B OKpYXKalolIel cpere.
BBIYHCIATE IO XUMHYECKUM YPaBHEHHSM Maccy,
00BEM MIIH KOJIMYECTBO OJTHOTO U3 TPOTYKTOB
PeaKIyu 1o Macce MCXOTHOTO BEIIECTBa, 00bEMY
WA KOJIMIECTBY BEIIECTBA, COIEPIKAIIETO
OMNpPEACNIEHHYIO JIOII0 TPUMECEH.

[Tonb30BaTbes HHGBOPMALIHEH U3 APYTHX
HMCTOYHHKOB JIJISI IOATOTOBKH KPAaTKUX COOOIICHNI.
['0TOBHUTH KOMITBIOTEPHBIE IPE3EHTALINH 110 TEME

1,2,5,6,7,8

Paznen 3.
Kparkuii
0030p
BasKHeHIINX
OpraHHYecK
HX BElIeCTB.

10

Tema 1. KpaTkuii
0030p
BaKHeHIUX
OpPraHU4YecKux
Bewects (10 u)

10

Hcnonb30BaTh BHYTPU- U MEXIIPEAMETHBIE CBS3H.
CocCTaBIsATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE
(dopmynsl yriaesonoponoB. OnpenensiTs
MIPUHAAJIEIKHOCTD BELIECTBA K ONPENEIEHHOMY
KJIacCy OpPraHMYECKUX COeIUHEHUI.

3amuceIBaTh YpaBHEHUS PEeaKIMi 3aMeIIeH s 1
MIPUCOETUHEHUS C yUaCTHUEM OPraHHUYECKUX
BemecTB. HabmroaTe A€MOHCTPHPYEMBIE OIIBITHI.

1,2,5,6,7,8
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OnuceIBaTh CBOMCTBA H3y4aeMbIX BEILIECTB Ha
OCHOBE Ha0OJIOICHNH 32 UX MPEBPALICHUSIMH.
VYyacTBOBaTh B COBMECTHOM  OOCYXIECHUH
pe3ynbTaToB OMBITOB. IIpOBOAWTE KadueCTBEHHBIC
pEaKkIuM Ha HEKOTOPbIE OPraHWYECKHE BEILECTBA.
ITonb30Batbes nHpopManmeit u3 JIPYrux
UCTOYHHUKOB [UIS TOJTOTOBKH KPATKUX COOOIICHUH.
I'0TOBUTH KOMIIBIOTEPHBIE IPE3EHTALIUY 110 TEME

COI'TTACOBAHO
[TpoTokon 3acenanus
METOAHYECKOro 06heIMHEH s

COI'JTACOBAHO
3aMECTHTE b IMpeKTOpa

A
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	8 класс

	(102 часа, 3 часа в неделю)


