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PABOYAS ITPOT'PAMMA KYPCA XUMHUHN
st 8—9 kinaccoB 001e00pa3oBaTebHbIX yUpeKICHU I
1. TIOSACHUTEJIbBHAS 3ATIMCKA

PaGouas mporpamma o xumuu st 8-9 kimaccoB cocraBiieHa Ha ocHoBaHWU Y MK u aBTOpCKOiA
IpOrpamMMbI OCHOBHOTO 00m1ero oopa3oBanus o xumun H.H.T"apa, (Xumwus. Paboune mporpaMme.
[Ipeamernas nunus yueonukos [.E.Pymsutuca, @.I".denpnamana, M.: [Ipocsemenne,2011) u npumepHoit
OCHOBHO# 00pa3oBaTeIbHON IPOTpaMMbl OCHOBHOTO o01iero oopaszoBanus (OmnodpeHo deaepaibHbEIM
y4e0HO-METOMYECKUM 00BeIMHEHNEM TI0 001IeMy oOpa3oBaHuto. [IpoTokoi 3acenanus ot § anpens
2015r. Nel/15).

Pabouast mporpamMMa 1o XuMHUH MOCTPOEHA Ha OCHOBE (DYHIAMEHTAIBHOTO SIIpa COJEPKAHMI OCHOBHOTO
obmero oopazoBanusi, OepepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaH1apTa OCHOBHOTO OOIIETO
o0Opa3oBaHUs, MPOTPaAMMBI Pa3BUTHS ¥ (POPMHUPOBAHKS YHUBEPCATBLHBIX YI€OHBIX JCHCTBH, IPOTPAMMBI
JyXOBHO-HPABCTBEHHOTO PA3BUTHS M BOCITUTAHUS TUIHOCTH.

OO0mue ueaM C y4eToM creruduKy mpeamera:

1. @OopMHUpPOBAaHHUE CHCTEMBI XUMHUYECKHX 3HAHMHA KaK KOMIIOHEHTA €CTECTBEHHOHAyYHOM KapTHHBI
MHpA;
2. Pa3BuTne nTUYHOCTH 00YyYaromMXCs, X MHTEJUIEKTYalbHOE M HPABCTBEHHOE COBEPLICHCTBOBAHMUE,

(dbopMHpOBaHHE Y HUX TYMAaHUCTHYECKUX OTHOIIEHUH U HKOJIOTUYECKH 1[€I1eCO00pa3HOro MOBEJACHHUS B ObITY
U TPY/AOBOH N1E€ATEIbHOCTH;

3. BripaOoTKy nmoHMMaHUs 00IIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XMMHH, a Takke (GOPMUPOBAHUI
OTHOIICHMSI K XUMHUH KaK K BO3MOKHOU 001acTu OyayIiei MpakTHYeCKOn NesTeIbHOCTH;

4. dopmupoBaHue yMEeHUN 0e3011acCHOr0 0OpallleHts C BEeIECTBAMH, UCIOIb3yEMbIMHU B ITOBCEIHEBHON
KU3HU.

B pabouyio nmporpaMmMy BHECEHbBI H3MEHEHUS:

1. U3 pasmena 3 «CtpoeHue BemiecTBa» TeMbl «3aKOH ABOraapo», «MOJSIpHBIH 00bEM Ta30B»,
«OTHOCUTENBHAS TIOTHOCTHh Ta3oB», «OO0BbEMHBIE OTHOUIEHUS] Ta30B MPU XUMHUUYECKUX PEAKIUIX»
rnepeHeceHsl B paznen 1 « OCHOBHBIE NOHATUSA XUMHUMW» JJISl JOTUYHOW MOCIEI0BATEIbHOCTH U3YyUYEHHUS
KOJIMYECTBEHHBIX OTHOIIEHUN XUMHU IOCJIE U3YyUYEHHs MOHATHI «MoOJsipHas macca», COOTBETCTBEHHO
W3MEHEHO M KOJIMYECTBO YacoB B pazaenax lu 3.

2. B pasnmen 1 «OcHOBHbIE TOHATUS XUMHH» Jo00aBjieHa mIpakTudeckass padora «llpurortoBnenue
pacTBOpPOB COJIEH C OMNPENeJIEHHOW MAcCOBOM JOJEH PACTBOPEHHOIO BEIIECTBA» 3a CUET PE3EPBHOIO
BpEMEHH T.K. JaHHasi paboTa criocoOCTBYET Pa3BUTUIO MPAKTUYECKUX HABBIKOB paOOTHI C BECAMH U MEPHOMU
MOCYAOM.

3. B xypc xumun 8-9 kiiacca 3a cueT pe3epBHOr0 BpeMeHU BHeceH paszen «[lepBoHauanbHble cBeieHUs 00
oprannyeckux BeniecTBax» Ha ocHoBaHud OI'OC OO0 m.5( xumust 11.2) u [IpumepHOl OCHOBHOM
obpazoBatenbHOi mporpammbl OO0 B CTPYKTYPY KOTOPBIX BBEJICHBI IPEBPALICHUS HE TOJIBKO
HEOPraHUYECKHX, HO U OPraHUYECKHUX BEILLECTB, a B INIAHUPYEMbIX pe3yIbTaTaX UMEIOTCA CIAEAYIOIINE
TpeOOBaHUs: Ha3bIBATh OPraHMYECKHE BEUIECTBA 10 MX (GopMylie: MeTaH, 3TaH, STUJIEH, METaHOJI, STaHO,
[JIMIEPUH, YKCYCHAsI KUCII0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEApUHOBAs KUCIOTA, OJICMHOBAs KUCIIOTA,
[JIFOK03a; COCTABIIATh YPABHEHUS PEAKILIMI C yUaCTHEM OPraHU4YEeCKUX COCTUHEHUN.

2. [NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUN A KYPCA XUMNU

N3ydyeHne XUMHUM B OCHOBHOM IIKOJIE Q€T BO3MOYKHOCTH JIOCTHYb CIIEIYIOIIUX PE3YJIbTaTOB B
HaMpaBJICHUU JUYHOCTHOIO Pa3BUTHS:
1) BocriuTaHHE POCCHICKO MpaXkAaHCKOM WICHTHYHOCTH: MATPHOTU3MA, JIFOOBU M yBaXkeHHIO K OTeuecTBy,
4yBCTBA FOPJOCTH 3a CBOIO Po/IMHY, 32 POCCUICKYIO XUMUYECKYIO HAYKY;
2) ¢dopMHpOBaHHE IIETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKd ¥ OOIIECTBEHHOM MpPAaKTUKH, a TAKXKE COLHAIBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY M TyXOBHOMY
MHOT000pa3uio COBPEMEHHOT'O MHPA;
3) bopmHpoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YUYSHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALMHM K OOYYEHHIO M MO3HAHUIO, BEIOOPY MPO(UIBHOTO 00pazoBaHU
Ha OCHOBE MH(pOpPMAIMU O CYHIECTBYIOIIUX MPO(ECCHSIX U JIMYHBIX NPO(ECCHOHATBHBIX MPEANOUYTCHUH,



OCO3HAHHOMY TMOCTPOSHHUIO HWHAWBUAYAIbHOW 00pa30BaTeIbHON TPACKTOPHUH C YYETOM YCTOWYMBBIX
[103HABATEJIbHBIX HHTEPECOB;
4) dopMupoBaHUE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOLIECTBEHHO IIOJIC3HOM,
y4eOHO-HCCIIeI0BATENBCKOM, TBOPUECKON U APYTHX BUAAX NEATEILHOCTH;
5) ¢opmupoBaHue NOHMMaHHS IICHHOCTH 370pPOBOr0 M 0Oe30MacHOro o0pa3a >KH3HH; YCBOCHHE IPaBHII
WH/IMBUIYAIBHOTO W KOJJIGKTUBHOTO O€301acHOTO MOBEJICHHS B YPE3BBIUANHBIX CUTYALUSAX, YTPOKAIOIIUX
YKU3HU U 3J0POBBIO JIIOJICH;
6) ¢dopmupoBaHHE TO3HABATEIbHOW W WH(POPMAIIMOHHOW KyJIbTYpbl, B TOM 4YHCJC pa3BUTHUE HABBIKOB
CaMOCTOSITENIBHOM pabOThl ¢ y4eOHBIMU MOCOOMSMHU, KHUIaMH, JOCTYIHBIMU HMHCTPYMEHTaMH U
TEXHUYECKUMU CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHIA;
7) dbopmupoBaHKEe OCHOB IKOJOTMYECKOrO CO3HAHWS HAa OCHOBE NMPU3HAHMS IIEHHOCTH JKU3HU BO BCEX €€
MPOSIBJICHUSAX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHUS K OKPYXKAIOIIEH Cpee;
8) pa3BHTHE TOTOBHOCTM K PCIICHUIO TBOPYCCKHUX 3a/1a4, YMEHHUS HAXOJUTh aJCKBaTHBIC CIOCOOBI
MOBEJICHUS U B3aMMOJCHCTBMS C NapTHEpaMH BO Bpems Y4eOHOM M BHEyueOHOH JeATeIbHOCTH,
CIIOCOOHOCTH OLIEHHMBATh NMPOOJIEMHbIE CUTyallud U ONEPAaTUBHO NMPUHUMATh OTBETCTBEHHBIE PELICHUS B
pPa3IMYHbIX MPOAYKTUBHBIX BHJAX JEATENbHOCTH (yueOHasi MOHMCKOBO-UCCIIEOBATENbCKasd, KIyOHas,
MIPOEKTHAsl, KPYXKKOBas U T. II. )

MeTanpeaMeTHBIMH pe3yJIbTaTaMU OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHUs SBIISTFOTCS:
1) oBiaseHHe HaBBIKAMH CAMOCTOSTEILHOTO TNPHOOPETCHHs HOBBIX 3HAHHIA, OpraHu3alMu Yy4eOHOM
NesITEeNIbHOCTH, MTOUCKA CPE/ICTB €€ OCYILECTBICHUS;
2) yMEHHWE IUIAHUPOBATh IYTH JOCTH)KEHHS IIeJieil Ha OCHOBE CaMOCTOSTEIbHOTO aHalM3a YCIOBUH U
CPEICTB MX JIOCTHXKEHUS, BBIACIATH allbTEpPHATUBHBIE CHOCOOBI JOCTHXKEHUS LIeJU U BhIOMpaTh Hauboiee
3¢ deKTUBHBIN cIOCO0, OCYIIECTBIATH O3HABATENBbHYIO PE(IIEKCHIO B OTHOLIEHUH JIEHCTBHI MO PEIIEHUI0
y4eOHBIX U 03HABATENIbHBIX 3a/1a4.
3) yMeHHE OHUMATh MPOOJIeMy, CTABUTh BOIIPOCHI, BBIABUTATh TUIIOTE3Y, NaBaTh ONPEICICHUE TIOHATHSM,
KJaccu(uuupoBaTh, CTPYKTYpUpOBaTh MaTepuan, I[POBOAUTh  OIKCIEPUMEHTBI, ApPryMEHTHUPOBATh
COOCTBEHHYIO MO3UIHI0, (POPMYIMPOBATh BBIBOJbI M 3aKIIOYECHUS;
4) yMeHUE COOTHOCHUTH CBOM JICUCTBHS C IUIAHUPYEMBIMHU PE3yJbTaTaMH, OCYIIECTBIATh KOHTPOJb CBOCH
NEATeNbHOCTH B TPOLIECCe JOCTHXKEHUS pe3yibTara, ONpEeAesaTh CHocoObl AEHCTBHM B pamKax
IIPEUI0KEHHBIX YCIOBUM U TpeOOBaHUH, KOPPEKTUPOBATH CBOU JEUCTBUS B COOTBETCTBUM C U3MEHSIOLIEHCS
CUTYallUeH;
5) dbopmupoBaHue U pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH UCIIOJIBb30BAHUS MHCTPYMEHTOB U TEXHUYECKUX
CpeACTB MH(POPMALMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U  IPOrpaMMHOI0 oOecreueHus) Kak
MHCTPYMEHTAJIBHO OCHOBBI PAa3BUTUS KOMMYHMKATHBHBIX M II03HABaTEJbHBIX YHHUBEPCAIbHBIX Y4YEOHBIX
JICUCTBHI;
6) yMeHHe co3/1aBaTh, NPUMEHSTH U MPEOOPA30BBIBAT 3HAKA M CHMBOJIBI, MOJICIH U CXEMBI JUIsl PELICHUS
y4eOHBIX U [103HABATEIbHbBIX 33/1ay;
7) yMmeHHe u3BJEKaTh HMHGPOPMALMIO W3 Ppa3IMYHbIX HMCTOYHUKOB (BKIIOYAas CPEICTBA MacCOBOIi
uHbOpMalUY, KOMIAKT-AMCKU y4eOHOro Ha3HauyeHus, pecypcbl MHTepHeTa), cBOOOAHO MOJIb30BATHCS
CIPAaBOYHOW JIUTEpaTypoil, B TOM 4HUCIE€ M Ha OJJIEKTPOHHBIX HOCUTENAX, COOII0AAaTh HOPMBI
MH(GOPMALMOHHOM U30UPaTEILHOCTH, STUKHY;
8) yMeHHe Ha MpPAKTHKE IOJb30BATHCS OCHOBHBIMHU JIOTMYECKMMH HpPHEMaMH, METOJaMU HaOIOICHHUS,
MO/IETUPOBaHUS, OOBSICHEHUS, peIlIeHUs TPo0ieM, TPOTHO3UPOBAHHUS U JIp.;
9) yMeHHE OpPraHW30BBIBATh CBOKO JKMU3Hb B COOTBETCTBUU C MPEACTABICHUSMH O 3J0POBOM 00pa3e JKH3HHU,
IpaBax U 00A3aHHOCTAX I'PaKIaHUHA, IIEHHOCTAX OBITHS, KyJbTYPhI H COLIMAIBHOTO B3aUMOICHCTBHS;
10) yMeHuUe BBINOIHATH O3HABATEIbHBIC U MPAKTHYESCKUE 33/IaHUS, B TOM YHCIIE TPOCKTHEIE;
11) ymeHHe CaMOCTOSATEIBHO U APryMEHTHPOBAHHO OIICHMBAaTh CBOW JICHCTBHS ©  JCHCTBUS
OJTHOKJIACCHUKOB, COJIEpKaTeIbHO 0OOCHOBBIBAS MPAaBUIIBHOCTh MM OMIMOOYHOCTH pe3yibTaTa M crocoda
JeUCTBUS, aIeKBATHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTHUECKOTrO MIIH MPEAIoaraeMoro
pacxo/a pecypcoB Ha pEIICHHE 3a/1auM, a TaKXKE CBOM BO3MOYKHOCTH B JOCTH)KEHMHU LIETU ONPEICIEHHON
CIIOHOCTH;
12) ymenue pabGotath B rpymne — 3(QQEKTUBHO COTPYyJHHYATh W B3aHMOJICHCTBOBATH Ha OCHOBE
KOOpAMHAIIMKM Pa3IMYHbIX MO3MLMH NpHU BBIPAOOTKE OOIIEro pEelIeHHss B COBMECTHOH JeSTEIbHOCTH;
cllyliaTh THapTHepa, (OpMYIUpOBaTh U APryMEHTHPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAauUBaTh CBOIO



MO3UIIMIO ¥ KOOPAWHUPOBATH €€ C TIO3HUIIMH MTAPTHEPOB, B TOM YHUCIIC B CUTYallUU CTOJKHOBEHUS! HHTEPECOB;
MPOAYKTHBHO pa3periath KOHMIMKTH HA OCHOBE yUeTa HHTEPECOB U MO3ULNI BCEX €r0 y4aCTHHUKOB, TOUCKA
Y OLIEHKH aJIbTEPHATHUBHBIX CIIOCO0O0OB pa3pelieHusi KOH(IMKTOB.

IIpeaMeTHbIMU pe3yjbTaTaMu ocBoeHUs: OCHOBHOW 00pa30BaTEIbHOIN MPOrpaMMbl OCHOBHOTO

0011ero 00pa30BaHUS SIBIISIOTCS:

1) ¢dopmupoBaHHE TEpPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX IPEICTABICHUI O BEIIECTBAX, UX
MPEBpAIEHUSIX M MPAKTUYECKOM MPHUMEHEHUH; OBJIAZICHUE MOHATUHHBIM arapaToM M CHUMBOJHYECKHM
SI3BIKOM XFMWH,
2) O0CO3HaHUEC OOBEKTUBHO 3HAYUMOCTH OCHOB XUMHYCCKOH HayKH Kak OOJacTH COBPEMEHHOTO
€CTeCTBO3HAHUS, XMMHUYECKUX IPEBPANICHUN OPraHMYeCKHMX W HEOPraHMYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHMM XUBOM M HEXUBOU NPUPOJbI; yriyOJIeHHEe MpEeICTaBICHUM O MaTepuaibHOM EAMHCTBE
MUDA;
3) oBiaJeHHE OCHOBAMH XHMHYECKOH TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh M OOBEKTUBHO
OIICHUBATh JKU3HEHHBIC CHUTYyaIlMH, CBS3aHHbIE C XHMHEH, HaBBIKAMH O€301acHOTO OOpameHust C
BEIIECTBAMH, HCIOIB3YeMBIMH B TIOBCETHEBHON JKM3HU; YMEHHEM aHAIM3MPOBAaTh M TUIAHUPOBATH
HKOJIOTUYECKU O€30MacHOE MOBEICHHE B IENAX COCPEIKEHUS 3I0POBBS i OKPYKAIOIIEH CPeIbl;
4) QopMupoBaHHE YMEHHU YCTAHABIMBATH CBSI3M MEKAY pPEAIbHO HAONIOJAEMBbIMU XUMHUYECKHUMU
SBIICHUSIMH U TIPOIIECCAMU, MMPOUCXOISAIINMA B MUKPOMHPE, OOBSICHATH IPUIUHBI MHOTOOOpAa3Hsi BEIIECTB,
3aBHCUMOCTh WX CBOWCTB OT COCTaBa M CTPOCHHS, a TaKXKe 3aBUCHMOCTh NMPUMEHEHHS BEUIECTB OT HX
CBOMCTB;
5) mpuoOpeTeHHs: OMbBITa HMCHOJIB30BAHHS PA3IUYHBIX METOJOB W3yYCHHs BEIIECTB; HAONMIOACHUS 33 HMX
MPEBpAIEHUSIMA TP  TPOBEJICHHH HECIOKHBIX XHMHUYECKHX OKCIIEPUMEHTOB C HCIIOJIb30BaHUEM
J1ab0paTOPHOTO 0OOPYIOBAHMS U IPUOOPOB;
6) yMeHHe OKa3bIBaTh MEPBYIO MMOMOIIL TPH OTPABICHUSAX, OXKOTAaX U JPYTUX TpPaBMax, CBS3aHHBIX C
BEIIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHHUEM;
7) oBiazeHue mpueMaMu paboThl ¢ UH(OpPMAIMEH XUMHUYECKOTO COJEpKaHUs, MPEACTABICHHOW B Pa3HO
dbopme (B BuaE TeKcTa, Gopmyi, rpadMKoB, TAOMHMYHBIX TaHHBIX, CXeM, poTorpaduii u ap.)
8) co3manue OCHOBBI 151 (POPMHUPOBAHKS UHTEpECa K PACIIUPEHHUIO M YIIIYOIICHHIO XUMHUUECKUX 3HAHUHN U
BBIOOpA XMMHUHM Kak MNpO(UIBHOTO TMpeaMeTa MpH IMepexojie Ha CTYMNeHb cpeAaHero (MoJIHOTo) oOmiero
o0pa3zoBaHus, a B TaJbHEUIIIEM U B KadecTBe cepbl CBOE MPO(PEeCCHOHATIBHON ACSITEIHHOCTH,
9) dopMupoBaHHe TMpeICTaBJICHHA O 3HAYCHUH XUMHYCCKOH HAyKd B PpEIICHHA COBPEMEHHBIX
9KOJIOTHYECKUX MPOOIIEM, B TOM UKCIIE B IPEAOTBPALIEHUN TEXHOTEHHBIX U SKOJIOTMUECKUX KaTacTpod.

OcHOBHbIE MOHATHSI XUMHHU( YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABIECHUIT)
BoInyckHUK Hayuumcs:

®  ONUCHIBAaTh CBOWCTBA TBEPABIX, JKUIKUX, Tra3000pa3HBIX BELIECTB, BBIACIAS HX
CYIIECTBEHHbIE TPU3HAKHY;

®  XapaKTepU30BaTh BEIECTBA IO COCTaBYy, CTPOCHUIO M CBOWMCTBAM, yCTaHABIMUBATh
MIPUYMHHO-CIIEICTBEHHBIE CBSI3U MEX]y TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

®  PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJIGHTHOCTD, UCIOJIb3Ysl 3HAKOBYIO CHUCTEMY
XUMHH;

¢  u300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C TOMOIIBIO XUMHUYECKUX (OpMyln u
CYIIHOCTh XMMHUYECKUX PEAKINI C TOMOILIBIO XUMUYECKUX YPABHEHUI;

®  BBIUKCIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, a TAKKE
MAaCCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUSX;

®  CpaBHUBATH [0 COCTABY OKCH/IbI, OCHOBAHMS, KUCIIOTHI, COJIH;

e  kimaccupUIUpPOBATh OKCUIBl U OCHOBAHMS IO CBOMCTBAM, KHUCIOTBI U COJIM — IIO
COCTaBy;

®  ONUCHIBATH COCTaB, CBOMCTBA U 3HAUYCHHUE (B MPUPOJIE U MPAKTUUECKON ACITETbHOCTU
YeloBeKa) MPOCTHIX BEIIECTB — KUCIOPOAA U BOJIOPOA;

e  J1aBaThb CPaBHUTEIbHYIO XapaKTEPUCTHUKY XUMUYECKHUX BJIEMEHTOB U BaKHEHIIMX
COEIMHEHUH €CTECTBEHHBIX CEMEUCTB 1IEOUYHBIX METAJIJIOB U T'aJIOTEHOB;

®  M0JB30BaThCs TAOOPATOPHBIM 00OPYIOBAaHHEM M XUMHUYECKOH MOCYI0H;




®  TPOBOJUTH HECIOKHBIE XUMHUYECKHE ONBITH M HAONIOJCHHS 32 U3MEHECHHEM CBOWCTB
BEIIECTB B MpPOLIECCE HUX INPEBPALCHMIA; COONIOAATh TMpaBWIa TEXHUKH O€30MacHOCTH IpH
MIPOBEACHUH HAOIIOCHUN U OTIBITOB;
®  pa3naMyaTh B3KCIEPUMEHTAIBHO KHUCIOTHl M IIEJIOYH, MOJb3YSICh WHIUKATOPaMU;
0CO3HaTh HEOOXOTUMOCTH COOMIONEHHST Mep Oe30MacHOCTH MpH OOpPAIICHWH C KUCIOTaMu U
LIEJI0YAMHU.
BbINYCKHUK nOIYYUm 603MONCHOCHIL HAVYUMbCA.:
® IpaMOTHO 00panIaThCs C BEMECTBAMHU B TIOBCETHEBHON JKU3HU;
® 0CO3HaBaThb HEOOXOJAUMOCTb COOIIOAECHHUS MPaBUJI SKOJIOTMYECKH O€30M1acHOrO MOBEACHUS B
OKpY’Karollel NpUpOIHON CpeIe;
® [[OHUMaThb CMBICA ¥ HEOOXOAMMOCTb COOJIOACHUS MPENNUCaHUl, NpeUlaraéMblXx B
WHCTPYKIHUSAX O MCIIOJIE30BAHHIO JIEKAPCTB, CPEIICTB OBITOBON XUMUH U JIP.;
® [ICIIOJIb30BAaTh ~ NPUOOpPETEHHbIE  KJIIOYEBbIE  KOMIIETEHTHOCTM  NPU  BBINIOJHEHUU
HCCIIEIOBATENIbCKUX IPOEKTOB MO H3YYEHHUIO CBOMCTB, CHOCOOOB TMOJYyYEHHS] U PACIIO3HABAHUS
BEIIECTB;
® pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3YSl CpEACTBA YCTHOTO U
MMCBMEHHOTO OOIIEHHUS], MPOSIBJIATh TOTOBHOCTh K YB)KEHHUIO MHOW TOYKHU 3pEHHS NMPU OOCYKIEHUU
PE3yJIbTaTOB BBIMOJIHEHHOMN paboTHI;
® 00BbEKTUBHO OLIEHWBATh MH(OPMALIMIO O BEIIECTBAX U XMMHUYECKUX IMPOIeccax, KpUTHUECKU
OTHOCUTBCSI K IMICEeBIOHayyHOM uHpopManuu, HeI0OpOCOBECTHOH pekjiame, Kacaroleics
WCIOJIb30BAHHUS PA3IMUHBIX BEIIECTB.
Ilepuoauyeckuii 3aK0H ¥ NePUOAMYECKAS] CHCTeMa XUMHU4YecKuX dj1emenToB JI.H.
MenaesnieeBa. CTpoeHnue BeliecTBa.

BEBITYCKHUK HAYYUmcs.

° KJIacCU(PUITUPOBATh XUMHYECKHE DJIEMEHTHl Ha METAJUIbl, HEMETAJUIbI, SJIEMEHTHI,
OKCHUJIBI M THUIPOKCHABl KOTOPBHIX aM(OTEpPHBI, U WHEPTHBIC DJIEMEHTHI (Ta3bl) IS OCO3HAHMS
Ba)KHOCTH YIOPSIOYECHHOCTH HAYYHBIX 3HAHUU;

®  pacKpbIBaTh CMBICI Iepuoauyeckoro 3akoHa [[.M. Menneneena;

° ONHUCBHIBATh M XapakTEepPU30BaTh TAOIMYHYIO (QOPMY TNEPUOIUYECKON CHCTEMBI
XUMHUYECKUX JIEMEHTOB;

° XapakTepu30BaTh COCTAB ATOMHBIX SJIEP M PACHpPENCNICHHE 4YHuCia AJIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM ATOMOB XMMHUYECKHX AJIEMEHTOB MaJIbIX MEPHUOJIOB MEPUOIUUECKON CUCTEMBI,
a TaKoKe KaJius ¥ KaJbIH;

° pa3nu4aTh BHJbl XMMHUYECKOM CBS3M: MOHHYI, KOBAJIEHTHYIO TOJISIPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJNTNYECKYIO;

° n300pakaTh DJIGKTPOHHBIE (OPMYJIBI BEHIECTB, OOpPa30BaHHBIX XUMHYECKUMU
CBSI3SIMU Pa3HOTO BUJIA;

° BBISIBJIATh 3aBUCUMOCTh CBOMCTB BEILIECTBA OT CTPOCHHUS €ro KPUCTALIMYECKOM
peuieTku (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAJITMUYECKOH );

° XapaKTepu30BaTh XUMHUUYECKHE DJIEMEHThl M WX COCJUHEHHS HAa OCHOBE MOJIOKCHUS
AJIEMEHTOB B MIEPHOIMYECKON CUCTEME U OCOOEHHOCTEH CTPOSHUS UX aTOMOB;

° OIMCHIBaTh OCHOBHBIC MPEANOCHUIKK OTKpbITHUS .M. MeneneeBbIM MepuogudecKoro
3aKOHa W TIEPUOJMYECKOM CHCTEMBl XMMHUYECKHUX DJJIEMEHTOB W MHOTOOOPa3HYI0 Hay4HYIO
JEATEIIbHOCTh YUYEHOI0;

° XapakTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUYCHUE NMEPUOAUYECKOIO 3aKOHA
U IIEPUOINYECKOM CUCTEMBbI XUMHUeCKUX temeHToB (.. MenneneeBa;

° OCO3HABaTh HAy4YHBIE OTKPBITUS KaK Pe3ylbTaT JUIUTEIbHBIX HAONIOJCHUH, OIBITOB,
HAY4YHOM IOJIEMUKH, IPEOIOJICHUS TPYAHOCTEN U COMHEHUN.

BEINYCKHUK n01YYUN 803MONCHOCHb HAYHYUMBCAL.

° OCO3HAaBaTh 3HAYEHHUE TEOPETUYECKUX 3HAHUN JUISI NPAKTHUYECKOW JeATEIIbHOCTH
YeJIOBEKa;

° OTHCHIBATh HM3yYeHHBIE OOBEKTHl KaK CHCTEMBbI, MPHUMEHSSI JIOTUKY CHCTEMHOTO
aHaIn3a;




®  [PUMEHATH 3HAHUS O 3aKOHOMEPHOCTSX TNEPHOJNYECKOM CHCTEMBbl XUMHUYECKUX
AJIEMEHTOB JJIsl OOBSICHEHUS U TTPEIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIIECTB;

e  pa3BHUBaTh MHPOPMAITMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIIYOJICHUSI 3HAHUH 00
HMCTOPUM CTAHOBJICHUS XMMHUYECKON HAyKH, €€ OCHOBHBIX MOHATHM, MEPUOJUYECKOTO 3aKOHA KaK
OJIHOTO M3 BAXKHEWIIIMX 3aKOHOB HPHUPOJbI, @ TAKKE O COBPEMEHHBIX JOCTHKEHUAX HAYKH U
TEXHUKHU.

MHoroo6pa3ne XUuMHYeCKUX pPeaKIuii.
BoINyCKHUK Hayyumcs.

®  OOBSCHATH CYTh XMMHYECKUX ITPOIECCOB;

®  Ha3bIBATh NIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITUIL;

®  YCTaHaBIIMBATh MPHUHAAJICKHOCTh XUMUYECKON PEAKIMHU K OMPEACICHHOMY THUITY IO
OJIHOMY M3 KJIACCU(PHUITUPOBAHHBIX MPU3HAKOB:

1) Mo 4KciIy U COCTaBy MCXOJHBIX BEIIECTB U MPOIYKTOB PEaKIuu (PEaKkIuu COEIMHEHUS,
pa3oXkeHus, 3aMelleHns U 0OMeHa);

2) 1O BBIJACICHUIO WM TOTJOMIEHUIO TEIUIOTHl (PEeaKIuu HSK30TEPMHUYECKUE U
SH/I0TEPMHUYECKUE);

3) 1Mo W3MEHEHUIO CTENEHEeW OKUCIEHUS XUMHUYECKHX DJJIEMEHTOB (OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIINN);

4) mo obpaTuMOCTH TIpoliecca (peakuu 00paTuMbie U HEOOpaTUMBIE);

®  Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKUX PEAKITUH;

e  Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CMEIICHUE XUMUUECKOTO PAaBHOBECHS;

° COCTaBJISITh YPABHEHUS DJIEKTPOJUTHYECKON NUCCOLMAIMN KUCIIOT, IIEI0YEH, COJICH;
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YPaBHEHMsI peakiuii OOMEHa; YpaBHEHMsI OKHCIUTEIBHO -
BOCCTAaHOBUTEILHBIX PEaKIINA;

®  [IPOTHO3UPOBATH MPOJIYKTHl XUMHYECKUX peakuui 1o ¢opMmynam / Ha3BaHUAM
UCXOJHBIX BELIECTB; OMpPENENsTh HWCXOJHbIE BellecTBa MO ¢GopMyaaMm / Ha3BaHMUSIM IMPOIYKTOB
peaxiuu;

®  COCTaBJSITh  ypaBHEHUSA  pEaKUWd, COOTBETCTBYIOUIMX  IOCJIEI0BATEIILHOCTH
(«uenoukey») MpeBpalleHnii HEOPraHNYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB;

®  BBISBIATH B IPOIECCE FKCIIEPUMEHTA MPU3HAKU, CBUAETEILCTBYIONIUE O MPOTEKAHUN
XUMHUYECKON PeaKIvH;

®  TOTOBUTH PACTBOPHI C OIIPECICHHON MacCcOBOM J10JIeil paCTBOPEHHOT'O BEIIECTBA;

®  OmIpeleNsTh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT M IIENOYEH 10 U3MEHEHUIO
OKpacKH UHJIUKATOPOB;

®  [POBOJUTH KAUECTBEHHBIE PEAKLIMH, OATBEPXKIAIOIINE HATUUME B BOJHBIX PAaCTBOpax
BEIIECTB OT/JEJIbHBIX KATHOHOB U aHUOHOB.

BLINYCKHUK nOmyYum 603M04CHOCHb HAVYUMbCAL:

®  COCTaBJISITh MOJIEKYJSIPHBIE U MOJIHbIE HOHHBIE YPABHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

®  [IPUBOJUTH MPUMEPHl PEaAKLUUN, MOATBEPKIAIOIIUX CYIIECTBOBAHHUE B3aUMOCBSI3U
MEX1y OCHOBHBIMH KJIACCAMHU HEOPraHUYECKHX BEIIECTB;

®  [IPOTHO3UPOBATH PE3YJIbTAThl BO3JACUCTBUA pPA3IMUHBIX (HAKTOPOB HA CKOPOCTH
XUMUYECKON PEeaKInu;

®  [IPOTHO3UPOBATH PE3YNbTATHl BO3JACHCTBHS pPa3IMYHBIX (DAaKTOPOB Ha CMEIICHHE
XUMHUYECKOTO PABHOBECHS.

MHoroo0pa3ue BelecTs.

BeIyCKHUK Hayuumcsi.

. OIPENENATh NPUHAJIEKHOCTh HEOPraHMYECKUX BEILIECTB K OJHOMY M3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJUIBI U HEMETAILIBI, OKCHJIbI, OCHOBAHUSI, KUCIOTBI, COJIH;

. COCTaBIATH ()OPMYIIBI BEIIECTB TIO0 WX HA3BAHUSIM;

. OIPENENATh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS YJIEMEHTOB B BEILECTBAX;

. COCTaBIIATh (OPMYIbl HEOPTaHUYECKHX COCTUHEHHUI MO BAJICHTHOCTSIM H CTENEHSIM
OKHUCJICHHS 2JIEMEHTOB, a TaKXKe 3apsiiaM MOHOB, YKa3aHHBIM B TaOJHIIE pACTBOPUMOCTH KHCIIOT,
OCHOBAHWH U COJIEH;




®  OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS (U3MUECKUX W XUMHUYCCKHUX CBOWCTB
MPOCTBIX BEHIECTB W MX BBICIIMX OKCHJIOB, 0Opa30BaHHBIX JJIEMEHTAMHU BTOPOTO U TPETHETO
MepUOJIOB;
e  Ha3plBaTh OOIIME XWMUYECKHUE CBOWCTBA, XapaKTepHBbIC JJIs TPYII OKCHJIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.
®  Ha3pIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTePHBIC /IS KaXKJOTO KJIAcca BEIIECTB;
®  [PUBOAUTH TPHUMEPHl PEAKIMM, TOATBEPKIAIONIUX XUMHYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUIOB, KHUCIIOT, OCHOBAHHI U COJIEH;
®  OMNpEeNeNsaTh BEIIECTBO — OKUCIUTENh U BEIIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIHHO
— BOCCTAHOBUTEJIBHBIX PEAKIIUAX;
®  COCTaBJISITH IEKTPOHHBIN OaJaHC MO NPEIOKEHHBIM CXEMaM PEaKIIMii;
®  [IPOBOJUTH JIADOPATOPHBIC OIBITHI, MOJATBEPKIAIONINEC XUMHUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;
®  TIPOBOJUTH JIAOOPATOPHBIC OMBITHI TIO TOJYYCHHIO M COOMPAHHIO Ta3000pa3HBIX
BEIIECTB: BOJOPOJA, KHCJIOPOJa, YIVIEKUCIOTO0 Ta3a, aMMHaka, COCTaBIATh YpPaBHEHHS
COOTBETCTBYIOIINX PEAKIIAMN.
BBINYCKHUK TOJIYYUT 803MOHCHOCHL HAVUUMBCSL:
* TPaMOTHO 00paIIaThCS C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;
* 0CO3HaBaTh HEOOXOIUMOCTH COOJIFOICHHSI TIPABIIT SKOJIOTHYECKU O€301MaCHOTO MTOBEICHUS B
OKpYKarollel NpupoIHON Cpeae;
* IOHUMATh CMBICT U HEOOXOIUMOCTh COOJIIOICHUS TPEUCAHNHN, TIPeIJIaraéMbIX B HHCTPYKIIHSIX 10
WCTIOJIb30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XMMHUU U JIP.;
* UCIOJIH30BaTh MPUOOPETEHHBIE KIIFOUYEBBIE KOMIIETEHTHOCTH TP BBITIOJIHEHHH HCCIIEIOBATEIHCKUX
MIPOEKTOB TIO0 U3YYEHHUIO CBOMCTB, CIOCOOOB TMOJyYEHHUS W PACIIO3HABAHUS BEIIECTB;
* pa3BUBAaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3ysS CpPEACTBA YCTHOM U NUCHbMEHHOMN
KOMMYHHKAIIMM TIpU paboTe ¢ TeKCTaMH y4eOHUKa U JIOMOJHUTENBHOM JIUTEepaTypoi, CipaBOYHBIMU
TabJIMLaMu, TPOSBISATH TOTOBHOCTh K YBaKEHUIO MHOM TOYKHU 3pEHHUS MPHU OOCYKICHUH PE3yJIbTaTOB
BBITIOJTHEHHOUW pabOTHI;
* 00OBEKTHBHO OIIEHMBaTh HH(OPMALMIO O BEIIECTBAX W XUMHUYECKUX MpOIEeccaX, KPUTUUYECKH
OTHOCHTBCSI K TICEBIOHAYYHOW WHGPOpMaNKMHU, HEIOOPOCOBECTHOM  pekiaMe, Kacarolleucs
WCI0JIb30BAHUS PA3IMUHBIX BEIIECTB.
* 0CO3HABaTh 3HAUYECHHE TEOPETHUUECKUX 3HAHUI JUIsl MPAKTUYECKOU e TeIbHOCTH YEIOBEKa;
* OIUCHIBATH U3Y4YEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSSI JIOTUKY CUCTEMHOTO aHAIN3a;
* MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX NEPUOJAMYECKON CHCTEMbl XUMHYECKHUX DJIEMEHTOB JUIS
0O0BSICHEHUS U MIPEIBUICHUS CBOIICTB KOHKPETHBIX BEILIECTB;
* pa3BUBaTh MHPOPMAIMOHHYIO KOMIETEHTHOCTh IOCPEICTBOM YIIIyOJeHus 3HaHWM 00 ucTOpUU
CTaHOBJIEHUSI XUMUYECKON HAayKH, €€ OCHOBHBIX MOHSATHI, MEPHUOJUYECKOrO 3aKOHAa KaK OJHOTO W3
BOKHEHIIINX 3aKOHOB MPUPOJIbI, @ TAKKE O COBPEMEHHBIX JOCTUKEHHUIX HAYKU U TEXHUKH.
* COCTaBJISITh MOJICKYJISIPHBIE U MIOJIHbIE MOHHBIE YPABHEHHUS MO0 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;
* IPUBOJIUTH MIPUMEPHI PEaKIUi, MOATBEPKAAIONINX CYILIECTBOBAHNE B3aMMOCBS3H MEKy OCHOBHBIMHU
KJIJacCaMH HEOPraHWYEeCKUX BELIECTB;
* MPOTHO3UPOBATH PE3YIbTATHl BO3JACHCTBUS PA3NUYHBIX (PAKTOPOB HAa H3MEHEHHE CKOPOCTH
XUMHUYECKOHN peakiny;
* MPOTHO3UPOBATH PE3YAbTAThl BO3JIEHCTBUS PA3NUYHBIX (PAKTOPOB HA CMEIICHHE XUMHUYECKOTO
paBHOBECHS.
* IPOrHO3UPOBATh XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTAaBa U CTPOCHUS;
* MPOTHO3UPOBATH CIOCOOHOCTH BEIUIECTBA MPOSIBISTH OKHCIUTENbHBIE WM BOCCTAHOBHUTEIbHBIC
CBOMCTBA C YUETOM CTEMEHEW OKUCIIEHUS 3JIEMEHTOB, BXOISIIUX B €r0 COCTAB;
* BBISBIIAATh CYIIECTBOBAHHWE T'€HETUYECKOM B3aUMOCBS3M MEXIY BEIIECTBAMU B PsiIy: HPOCTOE
BEILIECTBO — OKCHJI — TUJPOKCHJ — COJIb;
* OpraHu30BbIBATH, MPOBOJUTH YYEHHUYECKHE IMPOEKThI MO MCCIEIOBAHUIO CBOMCTB BEIECTB,
HMMEIOIINX BAXKHOE TPAKTUYECKOE 3HAUCHUE.




3. COJEP’)KAHUE YUEBHOI'O ITPEJIMETA
8 ki1ace
Pazgen 1. OcHOBHBIE IOHATHS XMMHH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX MIPeACTABJIEHU)

[Ipenmer xumuu. Xumus Kak 4acThb €CTECTBO3HaHUA. BemecrBa M uX CBOWCTBA.  MeTozsl
MO3HAHUS B XWMHH: HaOIIoJIeHUE, JSKcrepuMeHT. [lpuembr Oe3omacHO pabOTBI ¢ 000pyAOBaHHEM U
BemiectBamu. CTpoeHHE IJIAMEHHU.

Uucteie BemectBa U cMmecu. CrnocoObl OYMCTKM BEIIECTB: OTCTaWBaHWeE, (UIbTpOBaHUE,
BBITIAPUBAHKE, KPUCTAILTU3AIUS, AUCTUIUIANNS, XpoMarorpadus. Ousuveckrne W XUMUUICCKUE SBIICHHUS.
Xumnueckue peakiuu. [Ipu3HaKM XUMUYECKUX PpEAKIM ¢ YCIOBHUS BO3HUKHOBEHMS U TEUYCHHS
XUMHUYECKUX PEAKIIUH.

ATOMBI, MOJIEKYJIBI M HOHBI. BemecrBa MOJEKYJIIPHOTO M HEMOJEKYJISPHOIO CTPOECHUA.
Kpucrannmueckue u amopdubeie BemiecTBa. Kpucrauimyeckue peIIeTKU: HOHHAsg, aToMHas U
MOJIEKYJIsIpHasi. 3aBUCHMOCTb CBOMCTB BEIIECTB OT THMa KpUCTaUIMUecKoi pemeTku. KauecTBeHHBINH U
KOJIMYECTBEHHBI COCTaB BemecTBa. [IpocThie M CHOXKHBIE BellecTBa. MeTamabl W HEMETAJLIbI.
XUMHUYECKUN DIIEMEHT. SI3bIK XUMUU. 3HAKH XUMHUYECKHX DSJIEMEHTOB, XMMHUYECKHE (HOpPMYsbl. 3aKOH
MOCTOSTHCTBA COCTABA BEILIECTB.

ATtomHas enuHMIla Macchl. OTHOCHTENbHAS aTOMHAs W MOJIEKYJISIpHas MaccChl. BBIYHCIIEHHS TIO
XUMUYeCKUM popmyniam. MaccoBast 107151 XUMHUECKOTO 3JIEMEHTA B CJIOKHOM BEIIIECTBE.

BanentHOoCTh XMMHYECKUX AyeMeHTOB. OmpeneneHrue BAJICHTHOCTH JJIEMEHTOB 1o (opmynam
OuHapHBIX coennHeHnid. CoCTaBIeHHEe XUMUYECKUX (OpMYysT OMHAPHBIX COSTUHEHUH TT0 BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YYE€HHE. 3aKOH COXPAHEHUs MaccChl BemlecTB. JKU3Hb U NIEATEIBHOCTH
M.B. JlomoHOcoBa. Xumuueckue ypaBHeHus. Kinaccudukaims XMMHUECKUX PEaKIMi 10 YUCITY U COCTaBY
WCXOJIHBIX U TTOJTYYCHHBIX BEIIECTB.

Kucnopon. Haxoxnenune B npupone. Pusndeckue M XMMUYECKHE CBOWCTBaA Kuciaopoaa. O30H.
[Tonyuenne u npumeHenne kuciaoposa. Kpyrosopot kucinopoga B npupoje. 'openue. Oxcuabl. Bozmyx
1 ero cocraB. MeJIeHHOE OKHCIICHHE. 3aluTa aTMOC(EepHOTO BO3TyXa OT 3arpsI3HCHUMN.

Bopopon. Haxoxaenue B npupone. @usznueckue U XUMUYECKHE CBOMCTBA Boaopoaa. Bomopon —
BOCCTaHOBUTENb. Mephl OezonacHOCTH pu paboTe ¢ BogopoaoM. [lomydenue Bogopoia B 1aboparopuu u
npomsllieHHOCTH. [IpruMenenne Boopoa.

Bopa. Metoapl omnpeneneHus cocTaBa BOJAbl — aHalW3 W CHUHTE3. DU3MYECKHME U XUMHYECKUE
cBoiicTBa Bonbl. Bojma B mpupoge u crnocoObl ee o4MCTKH. Aspauusi Boabl. Boja xak pacTBOpUTEINb.
PactBopumMocTh BemiecTB B Bojie. MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBA.

KonnuectBennble oTHOLeHUs: B XxuMuu. KonnuectBo BemectBa. Mosb. MonsipHas Macca. 3akoH
ABorazipo. Mossipabiit 00beM ra3oB. OTHOCHUTENbHAS MIIOTHOCTH ra30B. OObEMHbIE OTHOILLIEHUS Ta30B MPU
XUMUYECKUX PEAKIUSAX.

Baxkneiiue kiacchl HeOpraHMueckux coenuHeHuil. Okcuapl: coctas, Kiaccudukanus. OCHOBHbIE
n KucinoTHble okcuabl. Homenknatypa okcunoB. duznueckne m XUMHUYECKHE CBOMCTBA, INOJYyYEHHUE U
MIPUMEHEHHUE OKCUJIOB.

OcHoBanus. Cocras. Illenoun m HepacTBopumble ocHOBaHMs. HomeHnknatypa. ®usnueckue u
XUMUYECKUE CBOMCTBA OCHOBaHUU. Peaknus HelTpanu3anuu. [losyueHrne v npuMeHeHre OCHOBaHUM.

Kucnoter. CoctaB. Knaccudukanus. Homenknarypa. dusmueckne M XUMHYECKHE CBOWCTBA
KHUCIJIOT. BeITecHUTENbHBIN psia MeTaioB. [Ipumenenue.

Comu. CocraB. Knaccudpukanusa. Homenknarypa. ®@usnyeckue cpoiictBa colieil. PactBopumocTts
colieit B BoJie. XMMHUECKHe CBOICTBA coseid. CriocoOsl mosryueHus coieil. [Ipumenenue comeit.

['eneTnyeckas CBSI3b MKy OCHOBHBIMU KJIACCAMU HEOPTraHUYECKUX COCIUHEHMI.

JdeMoHcTpanuu
JIabopaTopHoe 000pyI0BaHHUE U TPHEMBI 0€30MacHOM pabOThI C HUM.

OszHakoMIieHHe ¢ 00pa3liaMu IPOCTHIX U CIOHBIX BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSX.
CriocoObl OYMCTKH BEIIECTB: KPUCTAIUTH3AIIMS, TUCTUIUISIINS, XpoMaTorpadus.

OnbIThL, MOATBEPKIAIOIIME 3aKOH COXPAHEHHS] MACChl BEIIECTB.

OnBITHI, MIUTFOCTPUPYIOIIHE (PU3NIECKIE U XUMHUECKUE SIBICHUS.

[[TapocTepKHEBBIE MOJEIN MOJIEKYIL.

Mogenu KpUCTAIIIMYECKUX PELIETOK.

XUMUYECKUE COEAMHEHUS KOJIMYECTBOM 1 MOJIb.

[Tomyuenue u coOupanre KUCIOPOIa METOJIOM BHITECHEHUS BO3yXa U BOBI.



VYci10BYsI BOSBHUKHOBEHHUS U IIPEKPALLIEHHS] TOPEHUSI.
Omnpenenenne cocraBa BO31yxa.
[Tonyuenune Bosiopoaa B anmnapare Kuna.
IIpoBepka Bogopoa Ha YUCTOTY, TOPEHHUE BOAOPOA Ha BO3/1yXE U B KUCIOPOJIE.
Cobupanue BOJOpOaa METOAOM BBITECHEHHUS BO3IyXa U BOJIBI.
Amnanu3 Bojibl. CHHTE3 BOJIBI.
XUMUYECKUE pPeaKliy, WIITIOCTPUPYIOLINE XUMUYECKIE CBOMICTBA BOIBL.
3HAKOMCTBO ¢ 00Opa3laMu OKCHJIOB, KHUCJIOT, OCHOBAaHUM U COJICH.
Heurpanu3zanus ménoun KUCI0TOM B IPUCYTCTBUH MHIUKATOPA.
JlabopaTopHbIe ONbITHI
PaccmoTpenue BemecTB ¢ pa3InuHbIMU (PHU3HUECKUMH CBOMCTBAMHU.
Paznenenue cmecu ¢ mOMOIIBKO MAarHuTa.
[Ipumepbl pU3NYECKNX U XUMUYECKUX SBJICHUH.
Peaxiuu, miumiocTpupyronue OCHOBHBIEC MMPU3HAKU XUMHUYECKUX PEaAKITHH.
Pa3znoxxenue ocHoBHOro kapoonara meau (11).
Peakuust 3amerieHus Meu Kene30M.
O3nakomieHHe ¢ oOpa3iaMu OKCHJIOB.
BsaunmoetictBre Bogopoaa ¢ okcuaom meau (11).
OnbIThI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUH.
IIpakTH4eckne padoThI
1. IIpuemsl 6e30macHoOit paboThl ¢ 000pyIOBaHUEM U BellecTBaMu. CTpoeHHe MIaMeHH.
2. OuucTka 3arps3HEHHON MOBapeHHOH COJIH.
3. [losydeHue KUCIOPOJIa U U3YYEHHE €r0 CBOMCTB.
4. Tlomydenue BOAOPOJa U U3YUYEHUE €r0 CBOICTB.
5. [IpuroroBiieHEe pacCTBOPOB COJICH C OMpeaeIEHHON MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTRA.
6. Pemenne skcriepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCAMHEHUI».
Pac4yerHblie 3a1aun
1. BerunciaeHue OTHOCUTEILHOM MOJIEKYIISIPHOM MacChl BEIIECTBa Mo hopMyIie.
2. Boluncnienue MaccoBOil 10J1M AJIEMEHTa B XUMUYECKOM COEIMHEHUU.
3. YcranoBneHue npocrenield (popmMysbl BEIIECTBA IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB.
4. Haxo>xJeHre MacCcoBOM JJOJIU pacTBOPEHHOTO BELIECTBA B PacTBOPE.
5. Bbruncnenue Macchl pacCTBOPEHHOTO BEILIECTBA U BOJIBI AJIsl IPUTOTOBJIICHHSI pacTBOPA ONpeeIEHHON
KOHLIEHTPALIUH.
6. Boruncnenust 1o XMUMUYECKUM ypaBHEHUSIM MacChl WM KOJMYECTBA BEUIECTBA 110 U3BECTHOM Macce Win
KOJIMYECTBY OJHOTO M3 BCTYMAIOIIUX B PEAKIIUIO WU MOTYYaIOIIUXCS BEIIECTB.
7. O0bEMHBIE OTHOILIEHUS Ta30B MMPU XUMUYECKUX PEaKIIHSIX.

Paznien 2. Ilepuoanyeckuii 3aKOH U NEPUOAUYECKAS CUCTEMA XUMHUYECKHUX 3JIEMEHTOB
JA.U. MenneneeBa. CTpoeHue aToma.

[lepBoHayanbHble TPEACTaBICHUS O €CTECTBEHHBIX CEMEMCTBAX XMMHUYECKUX DSJIEMEHTOB.
EcrecTBeHHOE CeMEMCTBO MIEIOYHBIX METAJIOB. M3MeHEeHHE (PU3HUECKUX CBOMCTB IIEIOYHBIX METALIOB C
YBEJIMYEHHEM OTHOCUTEIBHOM aTOMHOM Macchl. V3MeHeHMe XHMMHYECKOW AaKTUBHOCTH ILIEJIOYHBIX
METAJJIOB B PEAKIMAX C KUCIOPOJIOM U BOJOM.

lamorensl — camble aKTUBHbIE HeMeTaibl. V3MeHeHue (M3MUECKUX CBOWCTB TaJOT€HOB C
YBEIIMUYEHUEM OTHOCHUTENBHOM AaTOMHOM Macchl. M3MeHEHHME XMMHYECKOW AKTUBHOCTH TaJIOT€HOB B
peaKkuusax ¢ BOJAOPOJAOM U MeTajllaMU. BeITeCHEHHE rajJoreHaMu Ipyr Apyra U3 pacTBOPOB COJIEH.

OcHoBHas knaccudukanus xumudeckux siaemeHToB J[.M.MenneneeBa. [lepuomuueckuii 3akoH
J.M.Menpneneesa. [leproanueckas cucreMa Kak €CTECTBEHHO — HAyYHOE KJIACCU(UKALUS XUMHUYECKUX
aneMeHTOB. TabnuuHas Qopma TpeacTaBiIeHUsS KIacCU(UKAUA XUMUYECKHX 31eMeHTOB. CTpyKTypa
tabnuel «[lepuoandeckas cucrema xumuueckux snemeHToB J[.M. MenneneeBa» (kopotkast popma): A- u
b- rpynnel, nepuoasl. PU3NYECKUN CMBICT MOPSAKOBOIO 3JIEMEHTA, HOMEpa IEepUoJa, HOMEpa IPYIIIbI
(mmst omeMeHTOB A-TpyII).

CrpoeHue aToMa: sapo W DIEKTpOHHas oOoyiouka. SmepHas (mimaHeTapHas) MOJENb CTPOSHUS
atoma. CocTaB aTOMHBIX fJI€p: MPOTOHBI U HEUTPOHBI. M30TOMBI. 3apsig aTOMHOTO siIpa, MacCOBOE YMCIIO,
OTHOCHUTeINbHasl aToOMHast Macca. CoBpeMeHHasi JOpMYyTUPOBKA MOHATHS «XUMUYECKUHN IIEMEHTY.



DneKkTpoHHas 000J0YKa aToMa: MOHATHE 00 PHEPreTHUECKOM YpPOBHE (3JIEKTPOHHOM CJOE), €ro
€MKOCTH. 3allOJIHEHUE D3JIEKTPOHHBIX CJIOEB y aTOMOB 3JEMEHTOB IEPBOIO — TPETHETO IEPHOJIOB.
CoBpemMenHas HopMyIHPOBKA MEPHOMUECKOTO 3aKOHA.

3HaveHue nepuoaudeckoro 3akona. XKusup u gestensHocts [I.1. Menaeneena.

JdeMoHcTpanum.

@uU3UYECKUE CBOKMCTBA IIEJIOYHBIX METAJIJIOB.
B3anmopelictBre HaTpus U Kanus ¢ BOJOM.
@u3nyecKue CBOMCTBA TAIOI€HOB.
B3aumoseiicTBre amoMUHES C XJI0pOM, OPOMOM U HOIOM.
JlabopaTopHble ONBITHI.
BeITecHEHME ragoreHaMu Ipyr Ipyra u3 pacTBOpPOB COJIEH.
B3anmopeiicTBre ruapoKcuaa HUHKA ¢ PACTBOPAMH KUCIIOT Y IIEI0YECH.
IIpakTnueckune padoThl
7. 3ydyeHune KUCI0THO-OCHOBHBIX CBOMCTB TMIPOKCHJIOB, 00pa30BaHHbBIX XUMHUECKUMU AnieMeHTamu 111
[epuoaa.
Paznen 3. Ctpoenue BemecTna.

DNEeKTPOOTPULIATENBHOCT XUMHUYECKUX 3JeMEHTOB. (OCHOBHBIE BHJbBl XHMHYECKOH CBSI3U:
KOBaJICHTHasl HENOoJspHas, KOBaJEHTHas TMOJIsSIpHAas, HOHHas. BaJeHTHOCTh 3JEMEHTOB B CBETE
aneKTpoHHOU Teopuu. CreneHb okucieHus. llpaBuia ompeneneHus CTENeHEW OKUCIEHMS 3JIEMEHTOB.
OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

JdeMoHcTpanuu
Monenu KpUCTaNIMYeCKUX PEIIeTOK KOBAJIEHTHBIX U MIOHHBIX COEAMHEHU.

ComnocrtaBneHue PU3NKO-XUMHUYECKUX CBOMCTB COEAMHEHUN ¢ KOBAJIEHTHBIMHU U MOHHBIMH CBSI3SIMHU.

9 kiace
Paznien 4. MHorooopasue XuMHYECKHX pPeaKIuil.

Knaccugukanus XuMHYeCKUX PeaKkLUi: peakui COCIUHEHNUs, Pa3JIoKEHHs, 3aMeIleHHs], OOMEHa.
OKHCAUTENBPHO-BOCCTAHOBUTEIbHBIE PeaKIUU. OKHMCIUTENb, BOCCTAHOBHUTEIb, IPOLIECCH OKHUCICHUS U
BoccTaHOBIEHUSA. COCTaBICHUE YPAaBHEHUN OKHMCIUTEIBHO - BOCCTAHOBHUTEIBHBIX PEAKIUN C MOMOIIBIO
METO/Ia IEKTPOHHOTO OanaHca.

TennoBble 3PPEKTHl XUMUYECKUX peakiuuil. DK30TepMUYECKHE U SHAOTEPMHUYECKUE DPEaKLUU.
Tepmoxnmuueckue ypaBHeHHs. PacueTsl 10 TEPMOXUMHUUYECKUM YPABHEHUSIM.

CKOpoCTh XMMHUYECKUX peakuuil. PaKkTOpsI, BIUSIONINE HA CKOPOCTh XUMHUYECKUX PEaKLIUN.
IlepBoHauanbHOE MpeacTaBiIeHUE O KaTtannie. OOpaTuMble U HEOOpaTHMBbIE PEAKLIUU.

XVUMHYECKHE DPEAKLIUM B BOJIHBIX PACTBOpaxX. OJEKTPOJIATBI M HEDIEKTPOJIUTHL. HOHBI
Karnonsl m aHuoHBL. ['MapaTHas Teopusi pacTBOPOB. OJIEKTPOJIMTUYECKAs ~ JUCCOLMALUSA KHUCIOT,
ocHOBaHMU M coiyiell. CnaOble W CcUIIbHBIE 371E€KTpoJuThl. CTeneHb AuccouManuu. Peakiuu HOHHOTrO
oOMeHa. YcIoBUs TeUeHHs! peakiii HOHHOro 0OMeHa JJ0 KOHIIA.
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUN B CBETE IIPEICTaBICHUN
00 D3JIEKTPOJIMTUYECKON JAUCCOLMAlMd W OKHMCIMTEIbHO-BOCCTAHOBUTENBbHBIX peakiuil. [lonstue o
TUIPOJIN3E COJIEH.

JdeMoHcTpanun

IIpumepsl 3K30- U SHIOTEPMUYECKUX PEAKLUI.

B3auMoenicTBre IMHKA C COJITHOM U YKCYCHOU KUCIIOTOM.

B3aunMoelictBre rpaHyIMpOBaHHOIO LIMHKA U IUHKOBOU IBUIM C COJITHOM KUCIIOTOM.

B3aumopeiictBue oxcuga Meau (II) ¢ cepHolt KHCIOTOW pa3HOM KOHLEHTpAaUUM IpH  Pa3HBIX
TEeMIIEpaTypax.

I'opeHue yris B KOHLIEHTPUPOBAHHOM a30THOU KHUCIIOTE.

I'opeHue cepsl B pacIIaBICHHON CEIIUTPE.

HcnbiTaHne pacTBOPOB BEILECTB HA DJIEKTPUUYECKYIO ITPOBOJIUMOCTb.

JIBM)KEHHE HOHOB B MJIEKTPUUECKOM II0JIE.

JlabopaTopHbIe ONBITHI
IIpuMepsl 3K30- ¥ S3HIOTEPMUYECKUX PEAKLIMA.

N3yuyenue BIusHMS YCIOBUN IPOBENCHUS XUMHUECKON PEAKLIUU HA €€ CKOPOCTD.
Peakiiun oOMeHa Mex /1y pacTBOPaMU 3JIEKTPOJIUTOB.



IIpakTHYeckne padoThI

1. CBoiicTBa KMCJIOT, OCHOBAHUM U COJIEH KaK 3JIEKTPOJIUTOB.
PacyerHble 3a1a4n

Brruncnenus mo TCPMOXUMHNYCCKUM YPABHCHUAM peaKHHﬁ.

Paznen 5. MHoroo6pasue BeuecTs.

EcTecTBeHHbIE ceMeNCTBA XMMUUECKUX 371eMEHTOB. O0111ast XapaKTepUCTUKA HEMETAILJIOB 110 UX
II0JIOKEHUIO B MIEPUOJIMYECKON CUCTEME XUMHUUECKUX 3eMeHTOB [I.J11.MenaeneeBa. 3akOHOMEPHOCTH
W3MCHCHHUS B MIEPHOJAX U Tpynmnax (U3NIeCKHX ¥ XUMUICCKIX CBOHCTB MPOCTHIX BEIIECTB, BHICIIIHX
OKCHJIOB U KUCJIOPOJICOIEPKALINX KUCIOT, 00pa3oBaHHbIX HemeTaamu I — 11 nepuonos.

[TonoxxeHue rajnoreHoB B NEPUOJAUYECKON CHCTEME XMMHUYECKHUX DJIEMEHTOB U CTPOEHUE UX aTOMOB.
dusnueckue M XUMUYECKHE CBONCTBAa TalloreHOB. CpaBHUTENbHAS XapaKTEPUCTHKA TaJIOTCHOB.
[Tonyuenue u npuMeHeHue rajoreHoB. Du3nyecKkue U XUMHUYECKHE CBOICTBa Xjopa. XJIOPOBOJIOPOA.
®dusnueckue cpoiicTBa. [lomyuenne. ConstHast kucioTa u €€ coiu. Pacrmo3HaBanue XjJopuioB, OpOMHUIOB,
HOJUJIOB.

[Tonoxenne xuciopoga u cepel B IICXD, crpoenne ux aromoB. Cepa. AJIIOTPONHS CEpHI.
dusnueckne U XUMUYeckue cBoicTBa. Haxoxxnenme B mpupone. I[lpumenenue cepbl. CepoBOaOpo.
CepoBojioposiHasi KMCJIOTa U ee coiu. KadecTtBeHHas peakius Ha cyiabduu-uonsl. Oxcun cepsl (1V).
®usnueckue u xumuueckne cpoiicTBa. [Ipumenenume. CepHucras kuciaora u ee cosu. KadecTBeHHast
peakmus Ha cynbut-uoHsl. Oxcua cepsl (VI). Cepnas kucnota. XuMHYECKHE CBOMCTBA pa30aBICHHOW U
KOHLIEHTPUPOBAHHON cepHOM KucnoThl. KadecTBeHHas peakuus Ha cyinb(ar-uoHbl. OKUCIUTEIbHBIE
CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOUM KHUCIIOTHI.

[Tonoxenue azora u dochopa B [ICXI, crpoenne nx atoMoB. A30T, PU3HUECKHE M XUMHYECKHE
CBOMCTBA, MOJTy4YeHHE U TpuMeHeHne. KpyroBopot azora B npupoe. AMMHAK: (PU3NIECKHUE U XUMUYECKUE
CBOMCTBA, mNoJsiyueHHe MU npuMeHeHune. Conu ammoHus. Okcuzpl a3oTa. A30THAs KUCJIOTa UM €€ COJM.
OxkucnuTenpHbIE CBOMCTBA a30THOM KHUCIIOTBHI.

®dochop. Ammotpornus pochopa. Puznveckue m xumuueckne coictBa ¢docdopa. Oxkcun dochopa
(V). OptodochopHast KHCIIOTa U €€ COJIH.

[Tonoxxenue yraepoaa u kpeMuus B [ICXD, ctpoenue ux atomoB. Yriepod. AJUIOTpONUs yriepoaa.
dusndeckre U XMMHYECKHE CBOMCTBA yriepoa. AacopOrus. YrapHbIii ra3, CBONCTBA U (PU3UOJIOTHUECKOE
NEHUCTBUE HA OpraHu3M. YTJIEKHMCIBIA ra3. YrojpHas KHCIIOTa M ee coiu. KpyroBopor yriepona B
npupoze. XKuBoil MUp — MUp yIiiepo/ia.

Kpemunii. Oxcun kpemuus (4). Kpemauesas kuciiora u ee conu. Crexio. LlemenT.

[Tonoxenue wmeramnoB B [ICXD JI.M.MenneneeBa, crpoeHMe uX aroMoB. Mertauinueckas CBSI3b.
Ouznyeckue CBOWCTBA METAIIOB. Psii akTUBHOCTH MeTauioB. XMMHUYECKUE CBOiicTBa MeTaioB. OO0miue
croco0bl noay4yeHust MmetauioB. CIijiaBbl METAJUIOB.

[llenounsle MeTaibl. [lonoxkeHne METOUYHBIX METAIUIOB B IEPUOANYECKON CUCTEME, CTPOEHUE HX
atomoB. Haxoxnenue B mnpupoje. Pusnueckue M XUMHUYECKHE CBOWCTBA. lIpuMeHeHMe uIenouYHbIX
METAJUIOB U UX COCAMHEHHI.

[llenouno3zemenbHble MeTawibl. [loN0KEHHE I1IETOYHO3EMENbHBIX METAJIOB B IEPUOJAMYECKOU
cucrteme, ctpoeHue ux atomoB. Haxoxnaenue B npupoae. Kanbuuii u ero coequHenusi. JKecTkocTh BOAbI U
CHOCOOBI €€ YCTpaHEHHUSI.

Amomunuil. IlosoxkeHue amOMUHHMS B IEPUOAMYECKOM CHCTEME, CTPOECHHE €ro aroma.
Haxoxnenue B mpupone. dusznueckue U XUMHUYECKHE CBOWCTBA aTIOMHUHHSA. AM(OTEPHOCTh OKCHAA U
TUAPOKCH/IA aTFOMHUHHUSL.

Kenezo. Ilonoxxenue xene3a B NEPUOJUUECKON CUCTEME, CTPOEHUE ero atoma. HaxoxkneHue B
npupoje. dusnyeckue U XUMUYECKUE CBOMCTBA kene3a. BaxHelimne coequHEeHus Kene3a: OKCHUIBI,
ruapokcuabl u conn xkenesa (1) u xxenesa (111). KagectBennsle peakiinu Ha HOHBI.

JdeMoHcTpanuu
PuU3nYECKUE CBOKWCTBA TAJIOTEHOB.

[Tonyuenue xI0poBOIOPOJA U PACTBOPEHUE €TI0 B BOJE.
AnnoTpomnHbie MOIU(UKAIIUNA KHCIOPOIa U CEPHI.

OO6pa31bpl IPUPOAHBIX CYNIb(UIOB U CYNIb(ATOB.

[Tonyyenue aMmMuaka u €ro pacCTBOPEHHE B BOJIE.
O3zHakomIieHHE ¢ 0Opa3liaMu MPUPOIHBIX HUTPATOB, (hocdaToB.



Mojenu KpUCTaJUTMYECKUX PEHIETOK aiaMasa u rpadura.
3HAKOMCTBO ¢ 00pa3amMu MPUPOJTHBIX KAPOOHATOB M CHITHKATOB.
3HAKOMCTBO € 00pa3laMu Ba)KHEHIINX COCTUHEHUI HATPUS, KaJIHs, IPUPOJAHBIX COSANHEHUH KalbIIHs,
pyJdamu jKee3a, COEAWHEHUSMU aTIOMHUHHUSL.
B3anmoaeiCcTBUE 1IEIOYHBIX, IIETOYHO3EMEIBHBIX METAIVIOB U AJIFOMUHUS C BOJIOM.
Cxxuranue xese3a B KHCIOPOJIE U XJIOPE.
JlabopaTopHbIe ONBITHI
Pacnio3naBanue COSIHONM KUCIIOTHI, XJIOPUAOB, OPOMHIOB, HOAUIOB U HOAA.
KagecTBenHsble peakiuu Cynbpua-, CyabpuT- u cynbhar- HOHOB B PaCTBOPE.
B3anmoperictBre coseil aMMOHHMS CO IIEJI0OYAMM.
O3HaKOMJIEHHE CO CBOWCTBAMH M B3aWMOIIPEBPAIICHUSIMH KapOOHATOB U THIPOKApOOHATOB.
KauecTBeHHbIE peakIi Ha KapOOHAT- U CUIIMKAT- HOHBI.
KauecTBeHHas peakiiys Ha yIrJIeKUCIIBIN ras.
N3ydeHnne 06pa3lioB METAIJIOB.
B3anmopeiicTBre METAIIIOB ¢ PaCTBOPaMHU COJIEH.
[Tonyuenue ruipokcuia alFOMMHMS U B3aUMOJICHCTBHE €r0 ¢ KUCIOTaMH U LIEI0YaMHU.
[Tonyuenue runpoxcuion xene3a(ll) u xenesa(Ill) u B3aumoaeiicTBre X ¢ KUCIOTaMH U IIEI0YaMU.
KauecTBeHHbIE peakuuy Ha HoHbI Fe?" u Fe3*
IIpakTH4eckne padoThI
2. [lonyyeHue XJ0poOBOAOPOJA U U3YUEHUE €TO CBOMCTB.
3. Pemmenue sxcnepuMeHTanBHBIX 33134 1o TeMe «Kucmopoa u cepa»
4. TlonydyeHue aMMuaKa U U3y4eHHe ero CBOMCTB.
5. [Nonyuenue oxcuna yrieposa (1V) u usyuenue ero cBoiict. Pacio3HaBanue kapOOHATOB.
6. Pemenue sKCriepuMeHTaTBHBIX 33734 10 TeMe «MeTallyIbl M BX COSINHEHHSI.
PacuerHblie 3agaun
Bbruncnenuss mo XMMHYECKUM YpaBHEHMSM Macchl, 00bEMAa MM KOJIMYECTBA BEIIECTBA OIHOTO U3
IPOAYKTOB pEeaKkIUH M0 Macce UCXOJHOIO BEIIECTBA, 00BEMY MM KOJIMYECTBY BELIECTBA, COJAEPIKAILETO
ONPEACIEHHYIO OO0 MPUMECE.

Paznen 6. IlepBoHayaibHbIe CBeIeHUS 00 OPraHuYecKUX BellecTBax

[lepBoHauanbHBIE CBEACHUS O CTPOSCHHWM OPraHUYECKHUX BEIECTB. YTJEBOJOPOJbI: METaH, JTaH,
ATUJICH. VICTOUYHUKH yIrIeBOAOPOIOB: MPUPOIHBIN Ta3, HedTh, yroib. Kuciopoaconepxaime coeqmHEHUS:
CHUPTHI (METAHOJI, 3TAHOJI, IVIMIIEPUH), KAPOOHOBBIE KUCIOTHI (YKCYCHAsI KUCI0TAa, aMUHOYKCYCHAsI KMCIIOTA,
CTEapWHOBAass M OJICMHOBAas KHUCJIOTHI). DBHOJOTMYECKHM Ba)KHBIE BEIIECTBA: JKHUPBI, TIIFOKO3a, OCIKH.
XHUMHYECKOE 3arpss3HEHUE OKPYKAIOIIEH CPEIbl U €0 MOCIIEICTBHS.

JdemoncTpaumnu:

Mogenu MOJIEKyYJT OPraHHYECKUX COSAMHEHUH.
I'openue yrieBonopoaoB U 0OHAPYKEHUE TPOIYKTOB UX TOPEHHUSI.
KauectBenHnas peakuus Ha stuiieH. [lonydenue sTuieHa.
PacTtBOpeHue 3TUII0BOTO CIMpTa B BOJIE.
PactBopenue rimiepruHa B BOJIE.
[Tomyuenue u cBOMCTBA YKCYCHOM KUCIIOTHI.
HccnenoBanue CBOMCTB )KUPOB: paCTBOPUMOCTD B BOJIE M OPraHMYECKUX PACTBOPHUTEIISIX.
KauecTBeHHbIe peakiy Ha IIOKO3Yy U Kpaxmall.



4. TEMATUYECKOE IINTAHMPOBAHUWE

8 kiacc
Pazneinl KosmmvectBo | KosmmdecTBo KosmmuecTBo XapakTepuCTHKA OCHOBHBIX BocnuraTteabHbIl acnekT
NMporpaMmsbl 4acoB KOHTPOJIBHBIX | MPAKTHYECKHX BH/IOB J1eSITeJIbHOCTH
pador pador
Pazpen 1. 51 3 6 Paznuyate HPEIMETHI | ®  [OBBLIIIEHHE PYHKIHMOHATLHON
OCHOBHBIE N3YUYCHUA €CTECTBCHHBIX YUTATEILCKOM KOMIICTCHIINU
MOHATHUSL XUMHH Hayk. HaOmomate cBoicTBa | oOywaromumxcs;
(YpoBeHb BCIICCTB M HMX HM3MCHCHMS B | e  yCTAHOBJICHUE JIOBEPUTEIIBHBIX
aATOMHO — X04€ XUMHUYCCKUX peaKquI. OTHOILICHUU MEXAY YYUTEIEM U €ro
MOJIEKYJISIPHBIX Yuuthcs IPOBOJUTD | yYeHUKAMH, CIIOCOOCTBYIOIINX
MIPEACTABIICHIH ) XUMHYECKUI SKCITEPUMEHT. TIO3UTUBHOMY BOCIIPHATHIO

CoOmomate mpaBuina Th.
YMeTp OKa3bpBaTh IEPBYIO
MOMOIIb TPU OTPABJICHUSX,

0KOTax u TpaBMax,
CBSA3aHHBIX C pEaKTUBAMU H
1a00paTOPHBIM

000pyTOBaHHUEM.

3HaAKOMHUTHCA c
1a00paTOPHBIM

000pynoBaHUEM. Nzyuath
CTpOoeHUue IUIAMEHH,
BbIIBUTast TUIIOTE3bI u
poBepsis ux
JKCIEPUMEHTAJIbHO.  YMETh
pa3fensiTh CMECH METOIaMH
OTTauBaHUA, (QUIBTPOBAHUSA
u BBIMIAPUBAHUS.
Onpenensrtsb MIPU3HAKU
XUMHYECKUX peaxiuii.
Paznuuath TOHATHA: aToM,
MOJIEKYIIa, XUMHYECKUN
JJIEMEHT, WOH,
JJIeMEHTapHbIC YaCTHUIIBI,

yUaIIUMHUCS TPeOOBaHWH W TIPOCHO
YUUTENsI, TPHUBJICUYCHHEC BHUMAaHUS
IIKOJIEHUKOB K IIEHHOCTHOMY
aCMeKTy TMOJIydaeMOW Ha ypOKe
COIMAJIBLHO 3HAYMMOM MHpOpMaIueit
— WHHUIMMPOBAaHUE €€ OOCYXICHUS,
BBICKAa3bIBaHUS YYalIUMHCS CBOETO
MHEHHS 10 €€ IOBOJY, BBIPAOOTKH
CBOETO K HEH OTHOIIICHUS;

® MOOYXKICHUE IIKOJILHUKOB
co0JII0/1aTh Ha YPOKE OOIIETIPUHSATHIC
HOPMBI TIOBEJICHUS, paBuiIa
OOIIEHHSI CO CTAPIIUMH (YIUTEIISIMH )
U CBepCTHUKaMU (0Oy4arouumucs),
NPUHIUIB YIeOHON NUCIMILTUHBI U
caMOOpraHu3alluH;

® UCIIOJb30BAHUE BOCIUTATEIBHBIX

BO3MOKHOCTEN coAepKaHus
yueOHOTo peaMera yepes
JEMOHCTpALUIO JETSIM  IPUMEPOB
OTBETCTBEHHOIO, IPaXAaHCKOTO
MIOBEJCHUS, IIPOSIBJICHUS
4eJI0BEKOIIO0US u




BEUIECTBA  MOJIEKYJSPHOIO
CTpOEHUS, BELIECTBA
HEMOJIEKYJIIPHOTO CTPOEHMSI,
KpUCTAJUIMYECKas  pelIeTKa.
Ornpenensrtob BAJICHTHOCTH
JJIEMEHTOB B OWMHapHbBIX
coenuHeHusx.  Omnpenensarpb
COCTaB IIPOCTEUIINX
CoeqUHEHNN 1o Ux
XUMUYECKUM dhopmynam.
N3o006paxats pocTeimme
XMMHUYECKHE  peakuuu ¢
MOMOIUIBIO XUMUYECKUX
YpaBHEHUH. CocrtaBusTh
bopmyIbI OMHApPHBIX
COEOUHEHUN II0 U3BECTHOU
BaJICHTHOCTH JJIEMEHTOB.
MonenupoBath CTpOCHUE

MOJICKYJI METaHa, aMMHaKa,
BOJIOPO/JIa , XJIOPOBOAOPO/IA.

PaccunThiBaTh MaccoByrO
JIOJTIO XUMHYECKOTO
JJIeMEHTa B  COCJAMHEHUH,

MOJISIPHYIO MaccCy BeEIeCTBa.
VYcranaBnuBaTh MOpocTeuIme
bopmyIbI BEIIECTB o
MAacCCOBBIM JIOJISIM 3JIEMEHTOB.
3anuchiBaTh  MPOCTEHIINE
ypaBHEHUS XUMHYECKUX
pEeaKIIHA. Brruuciagrs 1o
XUMHUYECKUM ypaBHEHUSIM
Maccy  WIM  KOJIMYECTBO
BEIIECTBA 10  HW3BECTHOM
Macce WIM  KOJINYECTBY
OJHOTO WX BCTYNAIOIIUX B
peakuuo WA
MOJTY4AIOIINXCS BEIIECTB.

N0OpOCEpACYHOCTH, Yepe3 Moadop
COOTBETCTBYIOILIUX  TEKCTOB  JUIS
YTeHUs, 3aJad I pEUIeHMs,
IPOOJIEMHBIX CUTyaui TSt
00CYXICHHS B KJIacce;

® TpUMEHEHHE Ha ypoke
UHTEPAKTHBHBIX  (opM  pabOTHI
yUaIIMXCA: UHTEIJIEKTyaIbHbIX,
NIETIOBBIX,  CHTYallMOHHBIX  WIP,
CTUMYJIMPYIOIIUX [O3HABATEIbHYIO
MOTHBAIIUIO IIKOJIbHUKOB;
JUCKYCCHUH, KOTOpBIE JAX0T
yyanmmcest BO3MO>XHOCTh
npuodpecTu BEJICHUS
KOHCTPYKTUBHOTO Janora;
rpynmnoBoi paboTsl WM paboOThl B
napax, KOTOpble y4yaT HIKOJIbHUKOB
KOMaHIHOM! pabote u
B3aHUMOJECUCTBHIO C JIPYTrUMH
JETbMU;

e BKIIOYEHHE B YPOK HIPOBBIX
npouenyp,  KOTOpble  IOMOIaroT
HOJIep)KaTh MOTHMBALMIO JETell K
HOJYYEHUIO 3HAHWMH, HalaXUBaHUIO
HO3UTHUBHBIX MEXJIMYHOCTHBIX
OTHOLIEHWH B KJacce, IOMOIarT
YCTAQHOBJICHUIO J10OpOKeIaTeabHON
aTMoc(epbl BO BpeMs ypokKa.

OIIBIT




Bpruucnate MOJISIPHBIN
00BeM rasos,
OTHOCHUTENIbHYIO  IUIOTHOCTh
ra3oB, 00bEMHBIE OTHOILIEHUS
razoB  Ipd  XUMHUYECKHX

peakuusx. Hcnosnb3oBath
MIPHUBE/ICHHBIC B yUeOHHKAX U
3a/layHUKaX AITOPUTMBI

pemenus 3aaad. HaOmronaTth
buzndeckue M XUMHYECKHE
CBOMCTBA N3y4aeMbIX
BEIIIECTB.

Pacno3naBarh OTBITHBIM
MMyTeM KHUCJIOpOJa, BOIOPOJI.
BpIuncisTe MaccoByr JI0JIO
pacTBOPEHHOTO BEIIECTBA B
pacTtBope, Maccy
PacTBOPEHHOTO BEIleCTBA U
BOAbl JJISl TPUTOTOBJICHUS
pactBopa ONpeACIICHHO N
KOHIIEHTpPAaLUH. 'oToBUTH
pacTBOpBl € ONpPEACIICHHOMN
MacCOBOU nojeun
PacTBOPEHHOTO  BEILECTBA.
Knaccuduuuponats
u3ydyaeMble  BelIecTBa IO
COCTaBYy u CBOICTBaM.
CocraBisaTh (hopMybl
OKCHUJIOB, KHCIIOT, OCHOBaHMIA
U COJIEeH.

XapakTepu3oBaTh COCTaB U
CBOICTBA BEIIECTB OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX
COCIMHEHUM.

OnuceiBaTh ~ XUMHUYECKUE
peakiuy, HaOIoJaeMble B
X0JIe JIEMOHCTPAIlMOHHOTO W




1ab0paTopHOTO
AKCIEPUMEHTA. Y4YacTBOBAThH
B COBMECTHOM OOCYXIECHUH
pe3yabTaTOB OMBITOB.

Henatb BBIBOJIbI u3
pe3ylnbTaTOB  MPOBEIECHHBIX
XUMHYECKUX OTIBITOB.

[Tonb30oBaThes MHMOpPMAIHEH
U3 JIPYTUX HUCTOYHHKOB JIJISt

ITOJITOTOBKH KpaTKHX
COOOIIECHHUH. I'oToBUTE
MIPE3EHTAIUU 10 TEME.
Paznen 2. Knaccupunuposars e T[OBbIIIEHNE (PYHKIIMOHATIBHON
[Tepuonnueckuit W3YYECHHBIE XUMHYECKUE | YUTATEIHCKON KOMIIETEHIINHU
3aKOH U DIIEMEHTHI M MX COEAMHEHHA. | 0OydaromUXC,
nepruoanuvucCKasn CpaBHI/ITB CBOMCTBaA BCIIIECTB, ® HCIOJIb30BaHUE BOCIIUTATEIBHBIX
cucreMa OpUHAUIC)KAIIUX K PAa3HBIM | BO3MOKHOCTEHU coJepKaHus
XUMHUYCCKUX Kj1accam, XUMHUYCCKUC yqe6H0r0 npeaMera qepes
anemenToB JI.1. DJIEMCHTBl  Pa3HbIX TPYIIL. | JeMOHCTPALMIO JETAM IPHMEPOB
Meunneneena. VYcraHaBiuBaTh BHYTPU- U | OTBETCTBEHHOTO, IPaKIaHCKOTO
CTpOGHI/Ie MCKIIPEAMETHEIC CBs3U. MOBEICHU, IIPOSIBIICHUS
aToMa DopMynHPOBATH YEIIOBEKOTFOOHS u

nepuoauyeckui 3akon J[.M.
MeHnpneneeBa W pacKpbIBaTh
€ro CMBbICII. XapaKTepru30BaTh
CTPYKTYpPY  INEPHUOIMYECKOMN

TaOJIHLIBI. Pa3znnuats
nepuonsl, A- u b- rpynmsl.
dopmynupoBaTh

OTIpEJCIICHUS HOHATHH
«XUMHUYECKUU JIIEMEHTY,
«IOPSAAKOBBIN HOMEDPY,
«MaccoBoe YHUCIIOY,
«HM30TOIBI», «OTHOCUTEIIbHAS
aToOMHas Maccay,
«QJIEKTPOHHAsi  00O0JIOUKay,
«OIIEKTPOHHBIN CIIOW».

I00pOCEPICUYHOCTH, dYepe3 IMoa00p
3aja4 JUIs PEUICHHs, MPOOJIEMHBIX
CUTYyalui 1Jist OOCY)KJICHHS B KJ1acce;
® TIpPUMCHCHHE Ha ypoKe
WHTECPAaKTUBHBIX  GopM  pabOTHI
yUaIlluXCcs: TPYIMIOBONH pabOThl HIIH
paboThl B mapax, KOTOpbIE yd4ar
HIKOJILHUKOB KOMAaHJHOW paboTe |
B3aUMO/ICHCTBHIO c JIPYTUMH
JIETbMU;

¢ UHUIUHUPOBAHHE W TMOJAJECPKKA
UCCIIEIOBATENIbCKONU  JIESATEIBHOCTH
IIKOJILHUKOB B paMKax pealu3aluu
UMW WUHIWBUIYaTbHBIX U TPYIIIOBBIX
MCCJIEIOBATENILCKUX TPOEKTOB, YTO




OOBACHATD ¢buznveckuit
CMBICIT TIOPSIIKOBOTO HOMEPA
XMUMHYECKOTO JJIEMEHTA,
HOMEPOB T'pYIIIbI U MEpHOJa,
K KOTOPBIM JJIEMEHT
IPUHAJIEKUT B
IIEPUOIUYECKON cucreme
H.N. MenpeneeBa;
3aKOHOMEPHOCTH H3MEHEHUS
CBONCTB JJIEMEHTOB B
npejienax MajblX MepHOJIOB U
A-tpynn. Onpenenars 4ucio

IIPOTOHOB, HEUTPOHOB,
JJIEKTPOHOB y aTOMOB
XUMHUYECKNX JJIEMEHTOB,
HCIIONb3Ysl  MEPUOANYECKYIO

tabmuiy. CoCTaBlITh CXEMBI
CTpOEHHUsI aTOMOB TepBbIX 20

3JIEMEHTOB  MEPHOINYECKOUN
CHUCTEMBI DJIEMEHTOB.
XapakTepu3oBaTh

XHMHYECKHE DJIEMEHTHI Ha
OCHOBE UX IIOJIO)KEHUS B
IICXD wu  ocobeHHOCTEH
CTpOEHUS MX aTOMOB. Jlenarh
YMO3aKJIIYCHUE O XapakTepe

U3MEHEHUS CBOMCTB
XUMHYECKUX DJIEMEHTOB C
yBEIUYCHUEM 3aps70B
aTOMHBIX saep. MccienoBarh
CBOMCTBA M3y4aeMbIX
BEIIICCTB.

Hab6monates ¢dusmueckue u
XMUMHYECKHUE  TpPEeBpaIICHUS
U3y4aeMbIX BEIIICCTB.
OmnuceIBaTh XUMHYECKUE

PCaKInu, Ha6J’IIO,Z[aCMLIC B

JacT  IIKOJBHUKAM  BO3MOXHOCTb
npuoOpecTn HaBBIK
CaMOCTOSATEIBHOTO pereHus
TEOPETHYECKON TMPOOJIEMBbI, HABBIK
TCHEPUPOBaHUA H  OGOPMIICHUS
COOCTBEHHBIX uIeH, HaBBIK
YBOKUTEIFHOTO  OTHOWIEHHUS K

Yy)KUM HJIesM, O(OPMIICHHBIM B
paboTtax JApyrux uccieaoBaTeneu,
HaBBIK Hy6J'II/I‘IHOFO BBICTYILIICHUA
nepexn ayIUTOpUEH,
apryMEHTHPOBAHUA M OTCTAaWUBAHUA
CBOEH TOYKH 3pEHUS.




X0J1e IKCIIEPUMEHTA.
Y4yacTBOBaTh B COBMECTHOM
oOCYX/EeHUN  pe3yibTaToB
ONIBITOB. JlenaTth BBIBOJIBI M3
pPEe3YNIbTaTOB  MPOBEICHHBIX
XHMHYECKUX OITBITOB.

Pa3gen 3. 8 dopmynupoBaTh e YCTaHOBJICHUE  JOBEPHUTEIBHBIX

Crpoenue OIIpEACIICHUA NOHATUH | OTHONICHUH MEXIY YIMTEIEM U €ro

BEIIIECTBA «KOBAJICHTHAs ~ HETMOJISAPHAS | y4YCHHKAMHU, CIOCOOCTBYIOIIUX
CBSA3bY, «KOBAJICHTHAS | MMO3UTUBHOMY BOCIIPUATHIO
MOJISIPHAsT  CBSI3b», «HOHHAS | yqamuMHCS TpeOOBaHUN M TPOCHO
CBSA3bY, «CTETCHB | y4uTeJIs, MPUBJICUYCHUE BHUMAHUSI
OKHUCIICHUS, IIKOJIbHUKOB K I[IEHHOCTHOMY
«AIIEKTPOOTPULIATEIILHOCTE). aCIeKTy TMOJIydaeMOW Ha ypOKe
Onpenendars THUIT | CONMAJIBHO 3HAUYMMOW MH(OpMaIuen
XUMHYSCKOM CBSI3U B | — WHUIUMPOBAHUE €€ OOCYKICHUS,
COCAMHCHUAX HA OCHOBAHWM | BBICKA3bIBAHUS YYalllUMHUCSA CBOETO
XUMHYECKOH GOopMyIBl. | MHEHHs IO €€ IMOBOJY, BHIPAOOTKH
Onpenensrsb CTENEHb | CBOETO K HEH OTHOIIECHHUS;
OKUCJICHUS JJIEMEHTOB B ® BKIIIOYCHHEC B YPOK HIPOBBIX
COCIUHECHUSIX. CocTaBnsTh poIeayp, KOTOpbIE  TOMOTAIOT
popmyibl BCIICCTB 10 | moaaepKaTb MOTHUBAIMIO JETEH K
CTCIICHU OKMCIICHHUSA | TIOJy4EeHUIO 3HAHUW, HaJaXXKHUBaHUIO
DIEMEHTOB. Y CTaHABIMBATH | TO3UTUBHBIX MEXKJIIMYHOCTHBIX
BHYTpU- W MEXKIPEIMETHBIC | OTHOIICHWH B KJacce, IOMOTaloT
CBA3HU. CocraBnars YCTaHOBJICHUIO JTIOOpOKEIaTeIbHON
CPaBHUTCIIbHBIC U | atmocdepbl BO BpeMs ypoka.
000011atoII1E TaOJIMIIEI,
CXEMBI.

Hroro: 68




9 kJiacce

Pazneinl KosmmuectBo | KosamvecTBo KosmmuecTBo XapaKTepuCTHKA OCHOBHBIX BH0B JAeSITeJIbHOCTH BocnuraTte/bHBIN acekT
MpPOrpaMMbl 4acoB KOHTPOJIbHBIX | MPAKTHYECKUX
pador pador
Paznen 1. 18 1 1 KnaccupunmpoBare XUMHUYECKHE PEAKITHH. e  TOBBIIIEHHE (PYHKIIHOHATHHON
Mmuoroo6pasue [TIpuBoAUTE PUMEPHI PEAKIIUN KaKAOTO TUIIA. YUTATEIbCKONM KOMIIETEHIIMU
XUMHUYECKUX Pacnio3naBate OBP 1o ypaBHEHUSIM peakIui. o0OyJaronuxcs;
peaKIlI/II\/'I OHpe)IeJ'ISITI) 110 YPaBHCHHIO pPCaKkiuun | e 1'[06y)1( JICHUE MKOJIbHUKOB
OKUCIIUTCIIb, BOCCTAaHOBUTCIIb, MpoUCCChI CO6J‘IIOI[aTI> Ha YpOKe

OKHUCJIEHHS W BoccTaHoBieHuda. HaOmomate u
OTMCHIBaTh XMMUYECKHE PEAKIUU C IMOMOUIBIO
€CTECTBEHHOTO  SI3bIKa U SI3pIKa  XUMHH.
UccnenoBath ycioBus, BIUSIONIME HA CKOPOCTb
XUMUYECKOM peakuuu. ONuChIBaTh  YCIIOBHS,
BIIUSIIOLINE HA CKOPOCTh XMMHUYECKOM pPEaKIMH.
[IpoBoauTh rpynmnoBble HAONIONEHUS BO BpeMs
MIPOBEIEHUS 1abopaTopHBIX OTIBITOB.
VYdyacTBOoBaTh B OOCYXJIEHMH  pe3yJbTaToOB
OTIBITOB. CocraBnAarts TEPMOXUMHUYECKHE
YpaBHEHHUSI peakuuil. BpMHUCIATE TENIOBOM
abdexT peaknuu MO  TEPMOXUMHUUYECKOMY
ypaBHeHHI0. O0001aTh 3HAHUS O pPacTBOPAX.
[IpoBomuTh  HAOMOAEHUS 32  I[OBEJICHHEM
BEUICCTB B  PACTBOpAaX, Xa XHMHYECKUMU
peakuusMH, TNPOTEKAIOIIMMH B PAacTBOpPAX.
JlaBaTh omIpeneNeHHe NOHATUN: DIIEKTPOJIUT,
HERJIEKTPOJINUT, IEKTPOJIUTUYECKAS
mucconnanusa.  KoHkperusupoBaTh — NOHATHE
«noH». O000IIATh MOHATHUS KATHOHY, «AHHOHY.
HccnenosaTth cBOMCTBA PaCTBOPOB JIEKTPOJIUTOB.
OnucelBaTh  CBOMCTBAa  BEIIECTB B XOJE
JEMOHCTPALMOHHOTO u 1a00paToOpPHOTO
skcniepumenTta. Cobmronath npasuia Th.

XapakTepru3oBaTh YCJIOBHS TEUYEHMsI PEaKIMA B
pacTBOpax MEKTPOJUTOB A0 KOHIA. Onpenensrs
BO3MOXXHOCTb IIPOTEKAHMsI PEAKIUI HOHHOTO

OOMICTIPUHATBIE HOPMBI TIOBEICHUS,
npaBwia OOIIEHHsT €O CTaplIuMU
(yuutensiMu) U CBEPCTHHKaMU
(oOyuarommmucs), TIPUHITHAITHI
yaeOHOU IUCHHUITINHBI u
CaMOOpTaHu3aIlnH;

® TIpUMEHECHHE Ha ypoKe
UHTEPAaKTUBHBIX  (GopM  pabOTHI
YUaIIXCA: WHTEJJIEKTYaIbHBIX,
JENIOBBIX,  CHUTYallUOHHBIX  UIP,
CTUMYJIMPYIOIINX T103HABATEIbHYIO
MOTHBAIIHIO IIKOJIbHUKOB;
JTUCKYCCHIA, KOTOpbIE JaroT
yYanmmcest BO3MO>KHOCTh
npuodpecTu OTIBIT BEJICHUS
KOHCTPYKTHBHOTO JIaJiora;
IpynnoBoii paboThl WM pabOTHl B
napax, KOTOpbI€ y4aT IIKOJIHHUKOB

KOMaH/JHOH pabore 51
B3aUMOJIEHCTBUIO c JOPYTUMHU
JIETbMH;

e oOKa3zaHue NPOPOPUEHTALIMOHHOMN
HOJICPXKKH oOyyaromumcst B
npoiiecce BeIOopa npoduis;

® UHHUIMUPOBAHHE U MOJAJEPKKA
UCCIICIOBATENIbCKOM  1eATEIbHOCTH
MIKOJIBHUKOB B paMKax peaju3aliuu




oOMmeHa. OOBSCHATH  CYIIHOCTh  PEaKIUii
MoHHOro oOmeHa. Pacmo3HaBate  peakuuu
MOHHOTO OOMEHa TI0 YpPaBHCHHUSM pEaKLUil.
CocraByisiTh MOHHBIE ypaBHeHHs. COCTaBISTH
COKpaICHHbIC HOHHBIC YPABHCHUS PEaKIIU.

UMH UHAUBUAYATBHBIX U TPYIIOBBIX
HCCJIEIOBATENBCKUX IPOEKTOB, 4TO
JaCT  UIKOJIbHMKaM  BO3MOXHOCTb
npuoOpecTu HaBBIK
CaMOCTOSITEILHOTO pelieHus
TEOPETUYECKONW MpOOIEMbl, HaBBIK
TeHEpUPOBaHUS W O(GOPMIICHUS
COOCTBEHHBIX uaeH, HaBBIK
YBOXHUTEIBHOTO  OTHOLIEHUS K
YyKUM HJesiM, O(QOpPMIICHHBIM B
paboTax Jpyrux UCCIeNI0BaTelNeH,
HaBbIK MYOJIMYHOTO BBICTYIUICHUS
nepexn ayIUTOpUEH,
apryMEHTUPOBAHUSI U OTCTaUBaHUS
CBOEH TOYKH 3pEHUS.

Paznen 2.
MHmuoroo0pasue
BEIIIECTB.

45

OOBACHATD 3aKOHOMEPHOCTH WU3MEHEHUS
CBOMCTB HEMETAaJJoOB B MalbIX
nepuogax U A- rpymnmax. XapakTepHU30BaTh
XMUMHYECKHE JJIEMEHTBl Ha OCHOBE HX

MOJIOKCHHUST B TIEPHOJUYECKOM CUCTEME H
ocoOeHHOCTEN  CTpoeHHus mx aroMoB. Jlenarsb
YMO3aKJIIOUYEHHUS O XapakTepe U3MEHEHU A
CBOHCTB  XUMHMYECKHMX  JJIEMEHTOB  C
YBEIMYEHHEM 3apsiJOB aTOMHBIX aaep.
XapakTepu3oBaTb  TaJIOT€Hbl HA OCHOBE HX
MOJIOKEHUSI B IEPUOJUYECKOW  CUCTEME W
0COOCHHOCTEH CTpoeHusl UX aTOMOB. OOBIACHATH
3aKOHOMEPHOCTHU W3MEHEHUs CBOMCTB
rajoreHoB C YBEJIMYEHUEM aTOMHOIO0 HOMepa.
Pacnio3sHaBath  ONBITHBIM NYTEM  COJISIHYIO
KUCIOTY U €€ cojid, a Takke OpoMuabl U
Homunaesl. Buramcisathb MAacCOBYIO JOJIIO
PacTBOPEHHOroO BellecTBa B pacTBope
XapakTepu3oBaTh DJIEMEHTBI VIA-rpynnel
(moArpymnIel  KUCIOPOJIa) Ha OCHOBE WHX
IIOJIOKEHUSL B IIEPUOJIUYECKOU CUCTEME H

® TOOyXIeHUE IIKOJIBbHUKOB
co0IrOIaTh Ha ypOKe
OOILIENPHUHATEIC HOPMBI TIOBEJICHUS,
npaBwiia OOIICHHS CO CTapIIuMHU
(yuuTenmsiMu) W CBEPCTHHUKAMU

(oOyuaromummucs), TIPUHITUTIBI
yueOHOM JMCIIUTUTAHBI u
CcaMOOpraHu3aIluH;

® UCIOJh30BAHUE BOCIHTATEIBHBIX
BO3MO>KHOCTEH COJICpKAHHSI
y4eOHOTO npeaMera qepe3
JNEMOHCTpAIMIO  JIETSIM PUMEPOB
OTBETCTBEHHOTO, I'paXxJIaHCKOTO
TIOBEJICHHSI, NPOSIBJICHUS
YeJI0BEKOTFOOUS u

no0pocepAeyHOCTH, 4epe3 Moa0op
COOTBETCTBYIOIIIUX  TEKCTOB ISt
YTEeHUs, 3adad I PCIICHUS,

pOOJIEMHBIX CUTYyalun IUIS
0o0cyxJIeHUS B KJlacce;
® TPUMCHCHHE Ha ypoKe




0coOeHHOCTeH
OOBACHATD 3aKOHOMEPHOCTHU
CBONCTB JJIEMEHTOB VIA-rpynnst.
XapakTepu3oBaTh  aUIOTPOIMIO  KHCIOpOJA U
Ceppl KaK OJHY M3 MPHYUH MHOTO000pasus
BeuiectB.  Omnpenensts IPUHA]IEKHOCTD
BEIIECTB K OIpeacaéHHOMY KJ1accy
coenuHeHuil.  ComocTaBisITh CBOIiCTBa
pa3baBiieHHOMI U KOHIIEHTPUPOBAHHOM
CepHO KHCIOTHL. Pacno3HaBaTh  OINBITHBIM
nyTéM pacTBOpbl  KHUCIIOT, cynbdupl,
CyIbQUTHI, cynbdarsl. Bpranciasath 1o
XUMHAYECKUM  ypPaBHEHUSM Maccy, OO0bEM W
KOJIMYECTBO  BEIIECTBA OJJHOTO U3 MPOJYKTOB
peakuuu [0 Macce MCXOJHOTO  BEIlecTBa,
00BEMY WIK  KOJUYECTBY BELIECTBA,
COJIeprKalIero OTIPENeNIEHHYIO JIOJTIO
npuMecer. XapakTepu3oBaTrb  dJIEMEHTh VA-
rpynnsl (MMOATPYNIBI  a30Ta) Ha OCHOBE HUX
MOJIOKEHUS B TEPUOJUYECKOW  CHUCTEME W
ocobeHHoCTEN CTpOCHUS UX  aTOMOB.
OOBACHATD  3aKOHOMEPHOCTH WU3MEHEHUS
CBOICTB 3JIEMEHTOB VA-rpynnsl.
XapakTepuszoBarh aioTponuio  ¢docdopa Kak
OJIHy W3 TPUYUH MHOrooOpasusi  BEIIECTB
ComocTaBisTh  CBOWCTBa pa30aBlIeHHOW |
KOHIICHTPUPOBAHHO M AQ30THOM  KHCJOTBHI.
CocraBisaTh ypaBHEHUS CTymeH4YaTOn
JCCOLIMAIINN HA  TpuMepe MOJIEKYJIBI
dbochopHOI KHCIOTHI.  Pacmo3naBathb
OTIBITHBIM MYTEM aMMHAK, PACTBOPBHI  KHUCIOT,

aTOMOB.
HN3MCHCHHUA

CTPOEHUSA 170,

HUTpaT- u (docdar- HOHB, HOH aMMOHUS.
XapakrtepuzoBarb  3neMeHTel  [VA-rpynmsl
(moarpynmel ~ yriepoja) Ha OCHOBE  HX
MOJIOKEHHUST B IEPUOJUYECKONM  CHUCTEME W
0coOeHHOCTEH CTPOEHHUS UX aTOMOB.
OOBACHATH  3aKOHOMEPHOCTHU U3MEHECHUS

UHTEPAKTUBHBIX  (GopM  pabOTHI
YUaIIUXCA: MHTEJJIEKTYaIbHbIX,
JIEJIOBbIX,  CHUTYallUOHHBIX  UIP,
CTUMYJIMPYIOIIUX I103HABATEIbHYIO
MOTHBAIIUIO IIKOJIbHUKOB;
JIUCKYCCHUH, KOTOPBIE JIar0T
yyanmmcest BO3MO>KHOCTh
npuodpecTu OIIBIT BEJICHUS
KOHCTPYKTUBHOTO JIaJiora;

rpynmnoBoi pabOThl WM pabOTHl B
napax, KOTOpbIE€ ydaT IIKOJHHUKOB

KOMaH/IHOM pabore u
B3aUMOJICVCTBHUIO c IpyruMu
JETbMU;

e oOKazaHWe MpPoGOPUCHTAITMOHHON

MO IIEPIKKH 00yJaronuMcs B
mporiecce BBIOOpA npoutst
0o0y4eHHUU BKIIOUYEHHE B  YPOK
UTPOBBIX npoueayp, KOTOpBIE
MOMOTalOT MOJAJEPKaTh MOTHBALIUIO
JeTed K  TOJYyYEHHUIO  3HAHUM,
HaJIaKUBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOILIEHUH B
KJlacce, IIOMOTAalT YCTAHOBJICHHIO

no0porkenareapHol atMocdepbl BO
BpEeMsl YPOKa,

® UHUIMHPOBAHUE W MOJJCPKKA
UCCIICIOBATEIILCKOW  JICATEIILHOCTH
HIKOJBHUKOB B paMKax pealu3aiuu
MU UHAUBUAYAIBHBIX U TPYIIOBBIX
UCCIICIOBATEIILCKUX TPOCKTOB, YTO

JacT  IIKOJIBHUKAM  BO3MOXKHOCTh
nprodpecTu HaBBIK
CaMOCTOSTEILHOTO pelIeHuUsI

TEOPETHUYECKONH MpoOIEeMbl, HAaBBIK
TeHEpUpPOBaHUS M O(OPMIICHUS
COOCTBEHHBIX uzie, HaBBIK




CBONCTB DJIEMEHTOB IVA-rpynmnsi.
XapakTepu3oBaTh  aUIOTPOIMIO  YriIepoaa Kak
OJIHYy W3 NPHUYMH MHOT000pasusi BEIIECTB.

ConocTaBisATh CBOICTBAa OKCHJOB YIJIEpOJa U
KPEMHUS, OOBSACHATh NPUUYUHY UX pa3Iudusl.

Jloka3plBaTh KHCIOTHBIA  XapakTEp BBICIIHX
OKCUJOB yriepoja U KpeMHHs OCyIlecTBIATh

B3aMMOIIPEBPALLCHUS KapOOHATOB u
rugpokapbonaTtoB Pacno3HaBaTh OIIBITHBIM
MyTEM VIIIEKUCHIBIA  Ta3, KapOoHat- 51

CUJIMKAT-UOHBL. XapaKkTepu3oBaTh  METaJlIb
Ha OCHOBE MX IOJIO)KEHMSI B IEPUOJAUYECKOM
CUCTEME U OCOOEHHOCTEH CTpPOEHHUS  MX
atoMoB.  OOBICHATH 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB METAUIOB 10 TMEepUuoay
51 B A-rpynnax. OObSCHITh 3aBHCUMOCTb
¢u3MYecKux CBONCTB METAJUIOB OT BHUJAA
XMMHYECKOH CBA3M MEXKIy HX aTOMaMH.
Jloka3biBaTh aMmdoTepHBbIi XapakTep
OKCUJOB W THUAPOKCUIOB  QIIOMHHHS WU
xKemesa.

CpaBHuBath OTHOLICHHE M3y4aeMbIX
METAJII0OB U OKCUIOB METAJJIOB K BOJIE
CpaBHUBATh OTHOILIECHHE THAPOKCUIOB HATpUs
U QIIOMHHHA K pacTBOpaM  KHUCIOT H
menoydeil. Pacnosnasate ONBITHBIM  IIYTEM

TMIPOK CHMI-HOHEI, wousl Fe?* u Fe®*
O6o0Omars 3HaHMA W JelaTb BBIBOABI O
3aKOHOMEPHOCTSIX U3MEHEHU CBOICTB
METaJJI0B B IIepUOJax ¥ IpyImax.

[IporHo3upoBaTh  CBOICTBA  HEM3YUYEHHBIX
JJIEMEHTOB M UX COCIMHEHUH Ha OCHOBE
3HAHUU 0 IIEpPUOJNYECKOM 3aKOHE.
BbluucnaTh M0  XUMHYECKUM  YpaBHEHUSIM
maccy, OOBEM WM KOJIMYECTBO BEIIECTBa
OJIHOTO M3 MPOAYKTOB pEakIMH IO Macce
UCXOJIHOTO BELIECTBA, 00béMy  mIHM

YBAKUTCIIBHOT'O OTHOIICHUA K
9y)KUM UAesM, OQOPMICHHBIM B
paboTax Jpyrux ucCcCienI0BaTelen,
HaBBIK Hy6JII/I‘-IHOFO BBICTYILIJICHUSA
nepexn ayIUTOpUEH,
apryMEHTHUPOBAHUS U OTCTauBaHUS
CBOEH TOYKH 3pEHUS.




KOJINYECTBY BEILECTBA, COJIEpIKallero
OIPEACIIEHHYIO JOJIK0 MPUMECEH.

3anuceIBaTh ypaBHEHUs peaxkuit B
AJIEKTPOHHO-UOHHOM Buge. Ilonb3oBarbes
uHpopManuel W3 APYrHX UCTOYHUKOB  JUIA
MMOJATOTOBKH KpaTKuX cooOIeHnid. ['0TOBUTH
npe3eHTauuu no teme. OnucbiBaTh CBOMCTBA
BEUIECTB B  XOJI¢ JEMOHCTPALIMOHHOIO U
nabopartopnoro skcrepumenTa. Coomonats Th.
Ucnonb3oBath  npuoOpeTéHHbIE  3HAHUS U
YMEHMSI B TPAKTUYECKON  JESATENbHOCTH U
MOBCEIHEBHOM JKM3HU C IeJIbl0 0€30MacHOro
oOpallleHUs C BeUIeCTBAMM M MaTepuajgamMu
U DSKOJOTMYECKM  IPaMOTHOIrO MOBEJIEHUs B

OKpyKaroeu cpene Oka3bIBaTh MEPBYIO
IIOMOIIlb IMPU OTPaBJICHUAX, 0XKorax n
TpaBMax, CBA3aHHBIX C PpCaKTHBaMHU n

71a00paTOPHBIM  000PYAOBaHUEM.

Paznen 3
[TepBoHavanbHbIE
cBeleHus 00
OpraHUYECKUX
BellleCTBaX

HaspiBaTh opranumueckue BemiecTBa MO HX
dopmyne: MeTaH, d3TaH, OATUJEH, METaHOI,
9TaHOJ,  IJIMLUEPHH,  YKCyCHas  KHCJOTa,
aMUHOYKCYCHasl KHCJIOTa, CTeapUHOBAsi KHUCIIOTa,
OJICMHOBas KUCJOTa, Toko3a. Onpenensirs
BO3MOYKHOCTh MPOTEKAHHS PEaKLIUd HEKOTOPBIX
IpeICcTaBUTeNIed  OpPraHM4ecKUX BEIIeCTB C
KHCJIOPOJIOM, BOJOPOJIOM, MeTallIaMH,
OCHOBAaHHUSMHU, TaJOT€HaMU. XapaKTepus3OBaTh
BEIIECTBA 0 COCTaBY, CTPOEHHUIO U CBOICTBaM,
yCTaHABIUBATh MPUYUHHO-CIEICTBEHHBIE CBS3H
MEX/1y TaHHBIMH XapaKTePUCTHKAMU BEIIECTBA.

e MoOyKIcHUE HIKOJIbHAKOB
co0IrOIaTh Ha ypOoKe
OONICTIPUHATHIE HOPMBI TIOBEICHUS,
npaBuiga OOIIEHUS CO CTApPIIUMHU
(yuuTenmsiMu) W CBEPCTHHUKAMU

(oOyuarommmucs), TIPUHITUTIBI
yueOHOM JMCIIUTUTAHBI u
caMOOpraHu3aIluH;

e BKIIOYCHHE B YPOK HIPOBBIX
npoueayp, KOTOpblE  TOMOTaloT
HoJ/iepXKaTh MOTHUBALMIO JeTell K
NOJYYCHHUIO 3HAHWH, HaJaKUBAHUIO
MO3UTHBHBIX MEKJIMYHOCTHBIX
OTHOIIEHUH B Kjacce, IOMOTarOT
YCTAQHOBJICHUIO J100pOXkKenaTenTbHON
aTMoc(epbl BO BpeMs ypoKa;

e oOKazaHue NPOPOPUEHTAIIMOHHOMN
MO JIICPXKKH oOyyaromumcst B
porecce BbIOOpa npoduis




00ydyeHUU BKJIIOYEHHE B  YPOK
UTPOBBIX  TPOLEIYD, KOTOpbIE
MOMOTAIOT TOJAEP)KAaTh MOTHUBAIUIO
JeTel K  TOJIyYCHHUIO  3HAHUHU,
HaJIQ)KUBAHUIO HO3UTHUBHBIX
MEXKIMYHOCTHBIX ~ OTHOUICHWHA B
KJacce, IMOMOTAlOT YCTAHOBIICHUIO
N0OpOo’KenaTeNbHON aTMocdepsl BO
BpeMs ypOKa.
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