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Paboyas nporpamma 1o ydebHomy npeamety « Xumusy (6a30Bbiii YPOBEHB) (peMeTHas 061acTh
«EcrecTBeHHO-HayuHble NPEIMETBI») BKIIOYACT MOSCHUTETBHYIO 3alMCKY, coJIepiKaHue
oOyueHHs, NUIAHHPYEMbIE Pe3yJbTAThl OCBOGHHSA NPOrPAaMMbI [0 XHMHH, TeMATHYECKOe
niuanuposanye. [losicHuTenbHAS 3anMcKa OTpakkaeT OOIIHE LENH W 3a7a4M H3VUCHMS XHMHH,
XApaKTCPHCTHKY NCHXOJOIHYECKUX MPEANOCBUIOK K €€ M3YYEeHHIO 00YYAIOLMMHCS, MECTO B
CTPYKTYpe y4eOHOro miaHa, a TaKxke MOAXOABI K OTOOPY COAEpKAHHS, K OINpe/IeTeHHIo
IIaHupyeMbIX pesyibratoB. Coaepxkanue 00ydeHHs pacKpbIBAET COAEPIKATCIBHBIE JIHHHH.
KOTOpBIC Npe/IararoTes Uis 0043aTe/IbHOIO H3y4YeHHs B KakIOM KJIacce Ha YPOBHE OCHOBHOTO
obmero obpasosanus. [l1annpyeMbie pe3yabTaThl OCBOEHHS [IPOrPAMMBI [0 XHMHH BKJIOHAIOT
JIAYHOCTHBIC, METANPEJIMETHBIE Pe3yJIbTaThl 3a BeCh NMEPHOJI 0OyUYeHHS HAa YPOBHE OCHOBHOTO
obmero obpasoBaHud, a Takke MPEAMETHbIE IOCTHKEHHS OOYYAIOUIETOCs 3a KakIbli Toj
obyueHus.

[HNHOSACHUTEJIBHA S 3ATTUCKA

[lporpaMma 10 XHMHH Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHMs COCTaB/IeHA HA OCHOBE
TpeOOBaHMH K pe3yjibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTE/ILHOMN IpOrpaMMbl  OCHOBHOTO
obuiero oSpasosanus, mpeactapienHbix B ®I'OC 000, a Takke Ha OCHOBe (elepasbHOl
pabodel MporpaMMbl BOCIIHTAHHS M ¢ YYETOM KOHUEMIHMH MPENOJaBaHHs VIeOHOro npeamera
«Xumus» B 06pa3oBaTeIbHBIX opranusaumsx Poccuiickoit ®enepaunn. [Iporpavma no xumum
paspaboTaHa C LEJIBK0 OKa3aHWs METOJAMHYECKOH MOMOIUM Y4MTENI0 B CO3/MaHMM paGoueii
nporpaMMel 1o y4ebHomy npeamery. ITporpamma no Xxumun JaéT npeacTaBieHue o uessx., oomeit
cTpareruu 00y4eHHs, BOCIMTAHHS W Pa3BUTHS O0YYaIOLIMXCA CPEACTBAMH yueGHOro MpeaMeTa,
yCTaHaBIHBaeT 00s3aTebHOE IIPEIMETHOE COJIepKaHNe, NIPeLyCMaTPUBACT Paclpe/e/icHHe ero
IO KjaccaM M CTPYKTYPHPOBAHHE [0 pa3ienam W TeMaM NPOrpamMmsl 10 XUMHH, ONpeelser
KOJIMYECTBEHHbIC M  KauyeCTBEHHBIC  XAaPAaKTEPHCTHKH  COJAEPIKAHMA,  PEKOMEHAYEMYIO
NOCICAOBATEIBLHOCTD H3YYCHHUS XMMHUH C YIETOM MEXKITPEIMETHBIX M BHY TPHIIPEIMETHBIX CBSI3eii,
JOTHKH  y4eDHOro mpouecca, BO3PACTHBIX OCOOEHHOCTEH OOy4alOIMXCs, OnpeaesseT
BO3MOJKHOCTH NpeaMeTa I peanu3alud TpeOOBaHMH K pe3y/ibTaTaM OCBOCHHS OCHOBHOMN
o0pasoBaresibHOIl IPOrpaMMBbI Ha YPOBHE OCHOBHOTO OGLIEr0 obpasoBanus, a Takxke TpeboBaHHi
K pesynbTataM OOy4YeHHMs XMMHH Ha yPOBHE Liellel M3y4eHHs NpeJMeTa M OCHOBHBIX BH/IOB
Y4eOHO-M03HABATENBHOM NEATENLHOCTH 00YHYAIOIIerocst Mo OCBOEHHIO YYeGHOr0 COJIepiKaHMS.
®enepanbuas paboyas nporpamma | Xumus. 8-9 kiaccel (6a30Bblii ypoBehs) 4 3HaHue XuMUH
CJIYXKHT OCHOBOH Uisi GOpMHPOBaHHS MHPOBO33PEHHS 00ydarollerocs, €ro rnpejacTaBleHu o
MaTepHAITBHOM CAMHCTBE MHPa, BAXKHYIO POJIb HIPAIOT HOPMHPYEMbIE XHMHEH TPEICTABICHHS O
B3QHMOIPEBPAIICHHAX 3HEPrHH U 00 3BOJIOIMH BEIIECTB B MPHPOJE, O IMyTAX PpeHIeHHs
TIO0AIBHBIX NPOGIEM YCTOHYMBOTO PAsBHTHS 4YENOBEYECTBA — CHIPHEBOI, IHEPreTHUECKOIl,
nnmeno'ii M SKOJIOrM4ecKoi Oe30MacHOCTH, NpodieM 3apaBoOXpaHeHus. M3yueHue Xumui:
CIIOCODCTBYET pealu3allid BO3MOKHOCTEH s camMopasBHTH M (DOPMHPOBAHHA KYIIBTYPbI
AHYHOCTH, €€ oOmed M (GYHKIMOHAIBHOW TIPAMOTHOCTH; BHOCHT BKJIaj] B (hopmupoBanue
MbIILIEHHS 4 TBOPYECKHX CIIOCOOHOCTE ! 00y YaIOIIMXCS, HABBLIKOB MX CAMOCTOATEIBHOI Y4eGHOMN
ACATEILHOCTH, 9KCIEPHMEHTANBHBIX M HCCIIEI0BATEILCKHX YMEHMil, HEOOXOIMMBIX KaKk B
NOBCEIHEBHOM XKU3HHU, TaK H B NPO(YECCHOHATLHON JeATeIbHOCTH; 3HAKOMHUT O CreudUKOii
HAY4YHOrO MBIIUICHHS, 3aKIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IIISAa HA €IMHCTBO IPHPOLLI M
YENIOBEKA, SBISETCS OTBETCTBEHHBIM JTaloM B (POPMHPOBAHMH  ECTECTBEHHOHAYYHOI
IPaMOTHOCTH OOydarolMXcst; crnocoOcTBYeT (GOPMHPOBAHMIO LEHHOCTHOrO OTHOIICHUS K
- €CTECTBEHHO-HayUHbIM 3HAHHAM, K PHPOJIE, K YeJIOBEKY, BHOCHT CBOIl BKJIA/ B KOJIOrHYECKOE
oOpasoBanue oOyudaromuxcs. JaHHblC HanpaBicHHs B OOYYEHHH XHMHH 00CCICYHBAOTCS
ciienuukoil  comepxanhs  y4eOHOTO mpejMeTa, KOTOPHIA  SBASETCS  [1€1arOrHYecKH



afanTHPOBAHHBIM OTpaXkeHHeM 6a30BOM HAyKH XHMHH HA ONpPEAe/SEHHOM >Tane e pa3iBuTHs.
Kypc XMMHH HA YpPOBHE OCHOBHOro oO6mero o6pa3oBaHHS OpPHEHTHPOBAH HA OCBOCHUE
00yH4aIOIUMHCS CHCTEMBI NIEPBOHAYAIBHBIX MOHATHH XMMHH, OCHOB HEOPraHHYECKOil XHMHH H

HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MNOHATHI opraHuueckoil xumuH. CTpyKTypa coaepKaHHs
nporpaMMbl MO0 XHMHH C(HOPMHpPOBaHAa HA OCHOBE CHCTEMHOIO MOAX0Ja K €€ H3VUYECHHIO.
Conepxanue CKIaAbIBACTCA M3 CHCTEMbI MOHATHH O XMMHYECKOM IJIEMEHTE M BEINECTBE M
CHCTEMBI MOHATHH O XMMHYECKOH peakuuu. O6e 3TH CHCTEMbI CTPYKTYPHO OpPraHM30BaHbl 10
NPUHLIAIYY [10C/E10BATEIbHOIO Pa3BUTHS 3HAHMH HAa OCHOBE TCOPETHYECKHX IpeCTaBJICHHIT
PAa3sHOrO YPOBHSA: ATOMHOMOJIEKYJISIDHOTO YYEHHS KaK OCHOBBbI BCEro ecTeCTBO3HAHMS,;
Ilepronnueckoro 3akona JI.M. MeneneeBa kak OCHOBHOIO 3aKOHA XHMHH; YYCHHS O CTPOCHHH
aroMa M XMMHYECKOH CBSI3W; NpeJCTaBlIeHHH 00 dJEeKTPOTUTHHYECKOM IUCCOIMALIMN BEIECTB B
pacTBopax. TeopeTHUecKkue 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE IMITHPHYECKH MOJYUYCHHBIX H
OCMBIC/IEHHBIX ()aKTOB, Pa3BUBAOTCS [IOCIEI0BATEIBHO OT OJHOTO YPOBHS K JAPYTOMY, BBITIOJTHSSA
(yHKIHH OOBSACHEHHS W TPOTHO3HPOBAHUS CBOMCTB, CTPOEHUS M BO3ZMOKHOCTEH NPAKTHYECKOTO
NPUMEHEHHUS M M0JTy4eHHs W3y4daeMbiX BemecTs. PenepanbHas paboyuas nporpavmva | Xumus. 8—
9 knaccel (6a30Bblii ypoBeHb) 5 OCBOEHHE NPOrpaMMBbI 0 XHMHHU COCOOCTBYET (hOPMHPOBAHHIO
NPEeACTaBICHHA 0 XMMHYECKON COCTaBIISIIOLICH HayYHOH KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOH
HOPHPOJBI, LHEHHOCTHOTO OTHOIIEHHS K HAy4YHOMY 3HAHMIO W METOJaM [MO3HaHHs B HaykKe.
H3ydenue XHMHH TPOHCXOAMT C MpPHUBJICYCHHEM 3HAaHHH W3 paHee H3YYeHHBIX Y4eOHBIX
npeamertoB: «Oxpyxaomuit Mupy, «buonorust. 5-7 knaccey u «®uszmka. 7 kmace». [lpu
H3YYCHHH XMMHH NPOMCXOAUT (POpMHUpPOBAHHME 3HAHHWI OCHOB XHMMUYECKOH HaykH Kak odmactu
COBPEMEHHOT0 €CTECTBO3HAHHS, NPAKTHYECKOH IesATeNbHOCTH 4YelloBeKa M Kak OJHOIo H3
KOMIIOHEHTOB MHPOBOM Ky/JBTYphl. 3ajaua yueOHOro mpejamera COCTOMT B (DOPMHPOBAHMH
CHCTEMBl XMMHYECKHX 3HAHWH — BaXKHEHIIHX (AKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKHX
MONIOKEHHUH, JOCTYNHBIX OOOOLICHHH MHPOBO33PEHYECKOTO XapakTepa, s3blka HaykKu, B
MPHOOIIEHUH K HAYYHBIM METOJaM MO3HAHMS NIPH W3YYEHUH BELIECTB H XUMHYECKUX PeaKiluii, B
(GOpMHpOBaHHH W pPa3BHTHH II03HABATENBbHLIX YMEHHH H HX [pHMEHEHHH B ydeOHO-
MO3HABATEIbHOH W y4eOHO-HCCIeI0BATEbCKON AEATENBHOCTH, OCBOCHHH Mpasi1 0€30MacHoro
oOpalleHus ¢ BOIIECTBAMHU B MOBCEAHEBHOM u3HH. [1pu U3yueHHH XUMHH HAa yPOBHE OCHOBHOIO
obmero ofpa3oBaHMsi BajkKHOE 3HA4YeHHE NpHOOpenH Takue UenH, Kak: (opMHpOBaHHE
HHTEJUIEKTYaIbHO Pa3BHTOM JIKYHOCTH, TOTOBOM K camMo00pa3oBaHHIO, COTPY/IHHYECTBY,
CaMOCTOATETEHOMY NPHHSTHIO PEIICHHH, CIOCOOHON aJanTHpoBaThes K OBICTPO MEHSIOIIHMCS
YCIIOBHSIM JKH3HU; HAIPABIEHHOCTh 00yUYeHUS Ha CHCTEMaTHUecKoe NpHoOIIeHHe 00y YaroIuxcs
K CaMOCTOATEJbHOH IMO3HABATEJIbHOH JICATEIBHOCTH, HAy4YHbBIM METOJaM  [O3HAHHA,
(opMHpPYIOIIUM MOTHBALAKO H pa3BHTHE CHOcOOHOCTEH K XUMHHM; 0OecredeHHe YCIOBHMH,
cnocoOCTBYIOMMX NpHOOpETeHHIO O0YHYalOUMMHCS OINbITa PasHOOOpa3sHOH JeATEbHOCTH,
MO3HAHHS M CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIMIT), HMMEIOIIHX
YHHBEPCA/IbHOE 3HAYEHHE I Pa3iM4HBIX BHIOB JICATEIbHOCTH; (OpMHpOBaHHE OOLICH
(YHKIMOHATLHOM M €CTeCTBEHHO-HAy4HOH TPaMOTHOCTH, B TOM YHUCIE YMEHUH OOBACHATH H
OLICHUBATH SIBJICHUS OKPY KAIOIIEro MUPa, MCII0JIB3Y I 3HAHHUS U OMbIT, [0y YEHHBIC IIPH H3YYEHUH
XMMHH, NPUMEHATh HMX IpH peLeHHH MpobiieM B TOBCEAHEBHON KW3HH M TPYyIOBOH
JaesTeabHOCTH; QOpMHpOBaHHE Y OOYYAIOIMXCS TYMAHHCTHUECKHMX OTHOLICHMIL. NOHUMaHHS
LEHHOCTH XMMHYECKHX 3HAHMH Ul BBIPAOOTKH 3KOJIOTMYECKH 1€/1ecO00pa3Horo moBe/ieHHs B
OBITY W TPY/JOBOM JEATEJILHOCTH B IEISX COXPAHEHHS CBOEro 3JI0pOBbS U OKpYXKarollei
NPHPOAHOI Cpeabl: pa3sBUTHE MOTHBAIlHH K OOY4YeHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHHK) HA OCHOBE YCBOEHHS OOINEYETOBEYECKHX MEHHOCTEH. TOTOBHOCTH K
OCO3HAHHOMY BBIOOpPY Npo(WIs W HaANpaBIeHHOCTH JanbHeiiimero obydenus. Obmiee YMCIIO
4acoB, PEKOMEH/IOBAaHHBIX JUIS M3y4eHMs XuMHuH, — 136 gacos: B 8 Kiacce — 68 vacos (2 4aca B



Heaemo), B 9 knacce — 68 gacos (2 gaca B nenemo). Penepanbhas paGouas nporpamma | Xumus.
8-9 kmaccel (6a30Bbiit ypoBeHs) 6 Jlus Kaxaoro kiacca NpeayCMOTPEHO pe3epBHOE ydeGHoe
BPEMs, KOTOPO€ MOXKET OBITh HCIOIB30BAHO yYaCTHHKAMH 06GPa30BaTENbHOIO IIPOLECCa B HesX
dopmupoBaHKs BapHATHBHOM COCTABIAIOIIEH COMEpKAHHA KOHKPETHOIH paboucii POrpaMMail.
Ilpu sTOoM oOsi3arenbHas (MHBAPHAHTHAS) YacTh COZEPIKAHHS IIPEIMETa, YCTaHOBJIEHHAsS
NpHMEpHO# paboueil mporpamMmoif, ¥ BpeMs, OTBOAMMOE Ha €¢ M3yueHHE, JOJKHEI OBITH
COXpaHEHbI MOMHOCTBIO. DenepanbHas pabouas mporpamma | Xumus. 8-9 kiacces! (6a30Bbiii
yposenb) 7 COAEPY)KAHWUE OBYUYEHMS 8 KIIACC IleponayanbHbie XUMHYECKHE TIOHSTHS
[Ipeamer xumuu. Posib Xumun B jKH3HH 4enoBeka. XMMHUS B CHCTeMe HaykK. Tena u BeliecTsa.
Du3suyeckue CBOHCTBA BEIIECTB. ATPEraTHoe CoCTosHue BemecTs. [[OHATHE 0 MeTOIaX MO3HAHNS
B XHMHH. Yucteie BemectBa u cmecu. Criocobsl pasmenenns cMmeceil. ATOMbI H MOJIEKY JIbL.
XuMudeckue d1eMenTbl. CHMBOJIBI XMMHYECKHX 31eMEHTOB. [IpoCThie W CIOKHBIE BEHMIECTBA.
ATOMHO-MONEKY/IpHOe ydyeHHe. XuMHueckas (GopMmyna. BaleHTHOCTh aTOMOB XHMHHECKHX
JlIEMEHTOB. 3aKOH TMOCTOSHCTBA COCTaBa BemecTB. OTHOCHTENbHAS aTOMHAS —Macca.
OtHocutenbHas MoJieKy sipHas Macca. MaccoBas J0Jsi XHMHYECKOTO 3/IEMEHTa B COCTHHEHHH,
Komauectso Bemectsa. Monb. Monspras mMacca. B3auMoCBsi3h KOMHMUECTBA., MacChl M UHCIA
CTPYKTYPHBIX eIHHHUIL BewecTBa. Pacuérel no Gopmynam xumuueckux coeannennii. Gusnueckue
H XHMHYECKHE sABICHHS. XHMHYeCKas peakuus M e€ NpH3HAKH. 3aKOH COXPAHEHMS MAacChl
BemecTB. XHMHYECKHe ypaBHeHus. KnaccHuKalms XHMHUECKHX peakiuii (COeIHHeHHS,
PasJIOKEHHA, 3aMellieHus, oOMeHa). XHMHYECKHI IKCHEPHMEHT: 3HAKOMCTBO ¢ XHMHYECKOi
NOCY0H, TpaBuiamMi paboTel B 1abopaTopuu M mpuéMamu oOpaumieHus ¢ 1abopaTopHBIM
obopyioBanueM, HM3yueHME H ONHMCAaHHE (DH3MYECKMX CBOHCTB OOPA3LOB HEOPraHHYECKUX
BEIIECTB, HAO/IONCHME (U3NYECKUX (IUIABJIECHHE BOCKA, TasHME JIbJA, PACTHPAHHE cAXapa B
CTyTIKe, KMIIEHHE ¥ KOHJCHCALUS BOJbI) H XMMHYECKHX (FOPEHHE CBEYH, MPOKATNBAHIE MEHOI
POBOJIOKH, B3aMMOJCHCTBHE MeJla C KHCIIOTOM) SBIeHNH, HAOMIOIeHHE H ONUCAHHE TTPH3HAKOR
npOTeKaHHs XHMHYECKHX peakiui (pas/ioKeHHE caxapa, B3aWMOJICHCTBHE CEPHOI KHMCIOTHI €
Xjlopuzom Gapusi, pasnoxkenue ruapokenaa me;u (1) npu HarpeBanuy, B3aUMO/ICHCTBHE Kelesa
¢ pactBopom coin Meau (1), u3ydenue cnocoGoB pasgenenus cMeceil (¢ MOMOLIBI MArHuTa.
(unbTpoBanue, BbINApHBaHWE, AMCTHILIALMSA, Xpomartorpadmus), NpOBeJIeHHe  OYHCTKH
NOBAapEHHON  CONH, HAOMIOJEHME M  ONHMCAHHE PE3yJILTATOB  NPOBEICHHS  OIBITA,
HIUTIOCTPUPYIOIIETO 3aKOH COXPaHEHMUS MACChI, CO3/IaHHE MOJIEIEH MOJIEKY T (IAPOCTEPIKHEBLIX ).
Bakueiiine npeacraBuTen HeopraHuyeckux Bemects Bosayx — cmeck rasos. Cocras BO3/IyXa.
Kuciopon — snement u npoctoe Bemectso. HaxoxkieHne Kucioposa B npupojie, Gpu3ndeckue u
XHMHYeCKHe cBoiicTBa (peakuuu ropenust). Oxcuabl. [lpumenenue kuciopoga. CriocoGbl
NOJTYHEHHs KHCIOPO/a B 1ab0paTOpHH M MPOMBIIUIEHHOCTH. KpyroBopoT kuc;10posia B npapo/e.
O30l — annoTponnas Moaudukanus kuciopoaa. Oexepanbuas padoyas nporpamvva | Xumus., 8—
9 knaccel (0asosbiit yposens) 8 TenoBoi 3hdexT XUMHYECKOH peakimu. TepMOXHMHUUECKIe
YPABHEHHMS, 9K30 ¥ IHJIOTEPMHYECKHE PEAKLIMH. TOILIMBO: YTOIb M MeTaH. 3arps3Herie Bo3Lyxa.
yeuIieHue napHuKkoBoro addekra, paspyuieHne 030HOBOTO ¢ios. Boxopoa — anement u mpoctoe
BemlecTBO. Haxoxienwe Bojoposa B mpHpode, (U3MYeCKHe H XHMHYECKHe CBOMCTBA,
npuMeHeHHe, crnocodsl nomydenus. Kucinotsl u comu. Monsipubiit 06béM rasos. Pacuérsi mo
XHMHYECKHM YypaBHCHHAM. Du3uueckue CBOHCTBA BoaAbl. Boma kak pactopurtesns. PacTBOpsL.
Hacbunenueie W HeHachIIeHHbIE PAcTBOPEL. PacTBOPMMOCTE BeleCTB B Boze. Maccosas 101s
BEILECTBA B pacTBOpe. XHMHYECKHE CBOHCTBA BO/Ibl. OCHOBaHUS. Pob pacTBOPOB B NpUpOJIE U B
KH3HHU uestoBeka. KpyroBopot Bo/ibl B ipupo/ie. 3arpssHenne npupoaHblx Boj. OXpaHa H OUHCTKA
npupoaHbix BoA. Knaccubukauus HeopraHmueckux coeauHenmii. Oxcuanl. Knaccuduxaims
OKCHJIOB: cosieoOpasyioime (OCHOBHBIE, KHCIOTHbIE, aM(OTepHbie) M Heconeobpasyolue.
Homenknarypa okcnioB. Pusudeckne 1 XHMAYECKHE CBOMCTBA OKCHIOB. [10Jy4YeHNHe OKCHIIOB.



Ocunosanus. Kiaccudukauus ocHoBanmit: ETOYH U HepacTBOpUMbIE OCHOBaHuA. Homenknarypa
ocHOBaHMH. PH3HYECKHAE U XHMHYECKHE CBOMCTBA OCHOBaHM . [Tonyuenne ocHoBanmii. Kuciors.
Knaccupukanms kucnor. HomeHkiatypa kucior. @U3HUecKHe U XMMHYECKHE CBOMCTBA KHCIIOT.
Psin aktusroctn metannos H.H. Bekerosa. ITonyuenne xucior. Conm. Homenknarypa coneii.
dusnyeckne U XHMHYECKHE CBOHCTBA coseil. [lonyuenue coneii. [eHeTnueckas CBS3b MEATY
KjlacCaMH  HEOPraHWYECKHX  COETMHEHHH. XHUMHMYECKMH 3KCIEPUMEHT: Ka4eCTBEHHOE
ONpE/IC/ICHNE COAEPHKAHUS KHCIOpOJAa B BO3JyXe, MOTyYeHHEe, COOMpaHHe, paclo3HaBaHHE M
H3yueHHe CBOUCTB KHCIIOPO/1a, HAOIIOICHHE B3aUMOICHCTBHS BEIIIECTB ¢ KHCIOPOIOM H YCIOBHS
BO3HHKHOBEHHS M IPEKpallleHHs TopeHus (mojapa), o3HaKOMJIeHHe ¢ oOpa3laMH OKCHIOB H
OMHUCAHHE MX CBOMCTB, NOIyuYeHHE, COOMpaHHe, paclo3HaBaHHE M M3y4eHHe CBOWCTB BOAOPOA
(ropenue), BizauMozeiicTBiHe Bogopoaa ¢ okcuaoM Meanm (II) (BO3MOMKHO HCHONB30OBAHHE
BHJIeOMATepHaioB), HabmojeHHe OOpa3lOB BEIIECTB KOJIMYECTBOM | MO/b. HCCIeA0BAHHE
0COGEHHOCTEH PaCTBOPEHHUS BELISCTB C PA3IHYHOM PACTBOPHMOCTBIO, TPUIOTOB/ICHHE PACTBOPOB
C onpeeNEHHON MacCOBOM J10J1e# paCTBOPEHHOIO BEIIECTBA, B3aAUMOIEHCTBHE BOJILI ¢ METALIAMH
(HaTpueM M KaJbliueM) (BO3MOXKHO HCIONb30BAHHE BHICOMATEPHAIIOR), HCC/IEI0BAHIE 0OPA3LOB
HEOPraHU4YeCKHX BEIIECTB Pa3/IMyuHbIX KJIACCOB, HaOII0AeHHE U3MEHEHHS OKPACKH HHIMKATOPOB
B pacTBOpax KHCJIOT W wIeno4eil, usyueHue BizaumosedicTBus okcuaa meau (II) ¢ pactBopom
CEPHOH KHMCIIOTBI, KHCJIOT C META/IaMM, PeaKlHil HeHTpaIH3aluu, MOJTyYeHHe HEPACTBOPUMBIX
ocHoBaHMH, DenepanbHas pabouas nmporpamma | Xumus. 8-9 kiaccwl (6a3oBblii ypoBeHb) 9
BBITECHEHHE O/IHOIO METAILIAa IPYTHM U3 PacTBOpa COJH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxHelnume Knacchl HeOpraHW4ecKMX coeaumHeHui». [lepuoauyeckmii 3akon u
[Nepuonnyeckas cucrema xumudeckux snementoB JI.M. Menneneepa. CTpoeHHEe aTOMOB.
Xumuueckass CBSI3b. OKHCIMTENbHO BOCCTAHOBHTENBHBIE peakuuu [lepBble  MOMBITKH
KIacCHOUKAIMH XHMHYECKHX 7IeMeHTOB. [I0HATHE 0 rpynnax cXoaHbIX 1eMEHTOB (IeT04HbIe
H LIEJIOYHO3EME/IbHBIE METa/Ibl, TajJOreHbl, HHEPTHBIE ra3bl). DJIEMEHTBI, KOTOpble 00pa3yioT
am(oTepHBle OKCHABI H THApOKCHAbL. Ilepuommdeckuii 3akon. [lepwosmueckas cucTema
xuMuueckux sinemeHtoB JI.M. Menneneesa. Koporkonepuosnas u HHHONEpHOHAS (HOPMBI
[leproarueckoit cucrembl xumuueckux aiemeHtoB JILU. Menzaeneepa. Ilepuoasl n rpynms.
®u3u¥ecKHi CMBICIT MOPAIKOBOIO HOMEPA, HOMEPOB IepHOja U rpymniibl dieMenTa. CTpoenue
aromos. CocraB aroMHbIX saep. M3otomsl. Dnexkrponsl. CTpoeHHE 371EKTPOHHBIX 00010YeK
aroMoB nepBblX 20 XxuMmueckux djeMeHToB [lepmoamueckoii cuctemsi JI.M. Menjaeneesa.
XapakTepHcTHKa XMMHYECKOrO JIeMeHTa 10 ero nojokenuio B [Tepuouueckoii cucreme JI.U.
Mengeneesa. 3aKOHOMEPHOCTH H3MEHEHMS pagMyca aTOMOB XHMHYECKHX 9JIEMEHTOB,
METAUIHYECKHX MW HEMETA/UIMYEeCKHX CBOHCTB MO rpynmnaM # nepuojaM. 3HaueHuHe
[lepuonuyeckoro 3akoHa u IlepHOAMYECKON CHCTEMBI XMMHYECKHMX 3JI€MEHTOB JUIS Pa3BUTHS
Hayku W npaktuky. /.M. MenzaeneeB — yuénblii U rpakaannd. Xumuueckas cBs3b. Kopanentnas
(mossipHas ¥ HEMoJiApHas) CBA3b. DIIEKTPOOTPHUATENILHOCTh XUMHYECKHX dneMenToB. Monnas
cBsa3b. Crenenp okucnenus. OKHCINTEILHOBOCCTAHOBATEIbHBIE peakiiny. [Ipoiiecchl oKHCIeHUS
¥ BoccTaHOBJIeHHsA. OKHCIMTENM M BOCCTAHOBUTENH. XHMHYECKHH HKCIEPUMEHT: H3YUYEHHE
00pa31oB BEIIECTB METAIIOB U HEMETALIOB, B3aUMOICHCTBHE I'MIPOKCHIA LIMHKA C PACTBOPAMM
KHCJIOT H ILICJOYEH, NpPOBEJCHHE ONBITOB, WUTIOCTPHPYIOLIHX [PHMEPbI OKHCIMTEIBHO-
BOCCTAHOBHTE/IbHBIX peakiuii (ropeHure, peakiui pasjiokeHHs, coemHeHus ). MexnpeameTHsle
cBa3n Peanmnsauus MeKNIpPeAMETHBIX CBA3CH NMpH H3yYeHUH XMMHH B 8 Kiacce oCylIeCTBISETCS
4epe3 HCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHOHAYYHBIX MTOHATHI, TaK U MOHATHH, SBISIOUIMXCS
CHCTEMHBIMH  JUIS  OTJAENBLHBIX IPEJAMETOB  €CTECTBEHHO HaydHoro mumkiaa. OOmme
€CTECTBEHHOHAYYHBIC TOHATHS: Hay4HbIH (akT, runoresa, TeOpHs. 3aKOH. AHAIM3. CHHTES3,
KiacCH(QHKalMs, NEepHOJAMYHOCTL, HabIIONeHHe, IKCIEPUMEHT, MOJEIUPOBAHUE, H3MEpEeHHE,
MOJIeNb, ABjIeHHe. DH3UKA: MaTepHs, aTOM, 3JIeKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIMJI, H30TOIIEI,



PaIMOaKTHBHOCTb, MOJIEKYJIA, JEKTPHUECKHH 3apsii, BEUIECTBO, Teno, 00béM. DenepaibHas
pabouasi mporpamma | Xumus. 8-9 knaccel (6a3oBbiii ypoBenb) 10 arperatHoe COCTOSIHHE
BELLECTBA, ra3, PU3HUYECKHE BEINUNHDI, CIHHALIBI H3MEPEHUA, KOCMOC. ILIaHeThl, 38&31bl, CoMHILe.
buosnorus: porocuuTes, abixanue, duochepa. I'eorpadus: armocdepa, ruapochepa, MHHEpAIIEL,
FOpHBIE MMOPO/Ibl, MOJIE3HBIE HCKONAEMBIE, TOIUTHBO, BoAHble pecypesl. 9 KJIIACC BemectBo u
xumudeckas peakuus [lepuomnueckuii 3akon. [lepuonnueckas cucteMa XMMHUECKHMX 3JEMEHTOB
JMN. Menneneepa. CtpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XMMHYECKHX
DJIEMEHTOB IEPBBIX TPEX NMEPHOJOB, KalWs, KaIbLHA M HX COCAMHCHHH B COOTBETCTBHH C
nojnoxeHueM sneMeHToB B Ilepuoanueckol cucreMe u CTpoeHHeM HX artoMmoB. CTpoeHue
BEILIECTBA: BH/Ibl XHMHYECKOH CBA3H. THIBI KPHCTAIMYECKUX PEMIETOK, 3aBHCHMOCTE CBOICTE
BeIIeCTBA OT THIIA KPHCTA/UIMYECKOH pelléTKH M BHAA XMMHYecKkoi cBsizd. Kilaccudukauus u
HOMEHKJIaTypa HEOpPraHW4ecKUX BelecTB. XHUMHUYECKHE CBOWMCTBA BeIECTB, OTHOCAIIMXCH K
pasIHYHBIM KjlaccaM HEOPraHHYeCKHX COeJMHEHHH, IeHeTHYeCKas CBA3b HEOpPraHM4ecKHX
sentecT. Kiaccuukanus XMMHYECKUX Peakiiiii Mo pa3THYHbIM IIPU3HAKAM (10 YHCITY U COCTaBY
YYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEMIOBOMY d(D(DEKTY, N0 H3MEHEHHIO CTENCHeH OKUCIICHHS
XHMHYECKHX JJIEMEHTOB, [0 O0OparMMOCTH, [0 Y4YaCTHIO Karaiusatopa). DJK30- H
SHJOTEPMHYECKHE PEaKillnd, TEPMOXHMHYECKHE ypaBHEHHS. [[oHsATHE O CKOPOCTH XHMHYECKOMH
peakuuu. IlonstHe 00 oOparumbix W HeoOpaTMMBIX XHMHUYECKHX peakuusix. [lonsitue o
FOMOTEHHBIX M reTeporeHHbIX peakuuax. [lonsarne o karanmse. IloHsTHE 0 XHMHYECKOM
paBHOBeCHH. DaKTOphl, BIUSAIOLUIAE HA CKOPOCTb XHMHYECKOH peakiuu M TO0I0KeHHe
XHMHYECKOro paBHOBecHs. OKHCIHTEIbHO-BOCCTAHOBHTEIIBHBIC PEAKIIHHU, ICKTPOHHBIH OanaHc
OKHCIIHMTEIbHO-BOCCTAHOBUTEIBHOI PEaKIHy. CocrasiieHue ypaBHEHHH
OKHCJIMTEIILHO BOCCTAHOBHUTEIIBHBIX peaxunﬁ C HCHOJBL30BAHHEM METO/1a ACKTPOHHOI'O
Gananca. Teopus 3/1EKTPOIMTHIECKOH AUCCOLHALHA. DIEKTPOIHTHI H HEAIEKTPOIMTHL. KaTHOHSbI,
AHHOHBI. MexaHu3M JUCCOIMAIIMN BEUIECTB C PasIHYHBIMH BH/IaAMU XUMHUYECKOM cBsa3u. Ctenenn
aucconmanuu. CuibHble M cialble 9MeKTPOMMTHL Peakiud HOHHOro oOMeHa. YCioBHs
NpoTeKaHHs peakluil HOHHOro oOMeHa, MOJIHbIE U COKpAlEHHbIE HOHHBIE YPABHEHUS peaKiuii.
CpoiicTBa KHCIOT, OCHOBAaHHH M COJIeH B CBeTe NPEACTABICHHH 00 IEKTPOJIHTHYECKOM
Jucconmanuu. KauecTBeHHble peakuMu Ha HOHBL IloHaTHEe 0 ruaponuse coned. DegepanbHas
pabouas mporpamma | Xumus. 8-9 knaccel (6a3oBslii ypoBetb) 11 XuMHUECKHH IKCIIEPUMEHT:
O3HAKOMJIEHHE C MOJIEJISIMH KPHCTA/LIMYECKHAX PEeINETOK HEOPraHNYeCKHX BELIECTB — METAJLIOB H
HeMeTaIOB (rpagura M anMasa), CIOXKHBIX BEIIECTB (XJIOpPHIA HATpHs), HCCJIEJI0BaHHE
32BUCHMOCTH CKOPOCTH XHMHMYECKOH peakiMu OT BO3JCHCTBUS paslMuHbIX (PAKTOPOB,
HCCIIE/IOBAHME DJICKTPONIPOBOAHOCTH PAcTBOPOB BEIIECTB, MNpOLECcCa ANCCOLHALMH KHCIOT,
menoued M cosneil (BO3MOMXHO HCIONL30BAHHE BHIEO MATEPHAIOB), IIPOBEJEHHE OIIBITOR,
HIUTIOCTPHPYIOIIMX MPH3HAKH MPOTEKaHHs peakiui HoHHOro odOmena (oOpazoBaHHe ocajka,
BbIICJICHUE Ta3a, oOpa3oBaHHE BObI), OMNBITOB, WUIKOCTPHPYIOLUMX [PUMEPbl OKUCIHTEIbHO-
BOCCTAHOBHUTE/IbHBIX peakiuii (ropeHue, peakiuuH pasioKeHHs, COCIHHEHMs), pacro3HaBaHHe
HEOPraHW4eCKMX BELIECTB C IMOMOLIBI0 KA4YECTBEHHBIX pEaklMii Ha HOHBL, pEIICHHE
3KCIMIEPUMEHTANIBHBIX 3aja4d. Hemetamisl ¥ ux coeuenus OOmas XxapakTepucTHKA rajloreHos.
OcobeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIC CTENEHH okucieHHs. CTpoeHHe M (QU3MYECKHE
CBOMCTBA MPOCTBIX BEIIECTB — TajloreHoB. XHUMHUYECKHE CBONHCTBA Ha NpUMepe Xiopa
(B3aumozeHcTBHE ¢ MeTa/llaMH, HEeMEeTa/laMy, 1enodamu). Xnoposoopo/. CossiHas KHCIoTa,
XHMHYECKHE CBOWCTBA, MoJlydyeHHe, npumeHenue. JlelicTBHe Xiopa W XJIOpOBOAOPOAA HA
OpraHMsM 4ejoBeka. Baxkuelmme Xmaopuasl W MX HaxokaeHue B npupoze. OOmas
Xapaktepuctuka s71eMeHTOB VIA-rpymnnbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB, XapaKTepHble
cteneHH okucaeHusa. CTpoeHne u Gpu3HYeCcKHe CBOHCTBA MIPOCTHIX BEIIECTB — KHCIOPO/IA H CEPHL.
AnoTpornHbie MOAR(HKAIIMH KHCIIOPOAAa U cepbl. XUMHUYECKHe cBOicTBa cepbl. CepoBoaOpo/,



crpoeHue, GU3HHECKHe H XHMHYECKHe cBofcTBa. OKCHIBI CePbl KaK NPEACTABUTE/IH KMCIOTHBIX
okcunoB. CepHast KuciI0Ta, (PU3HYECKHE M XMMHUYECKUe CBOiicTBa (0OIIMe Kak IpeacTaBHTeNs
Kilacca KHCJI0T U crietrgpuueckue). XUMHYECKHEe peakiliH, JeallHe B OCHOBE IPOMbILLIEHHOTO
crocoba nosydeHus cepHoi KucioThl. [Ipuvenenne cepHoit kucnorbl. ConH CepHOH KHCIOTBL,
KayecTBeHHas peakuusi Ha cyibdar-uoH. HaxoxneHue cepbl v e€ coeauMHEHHH B INpHpoJe.
XUMHUECKOEe 3arps3HeHHME OKpYXKawolled cpelbl COeIMHEHUSMH CEpbl (KHCIIOTHBIC JIOK/IH,
3arps3HeHHe BO3JyXa U BOAOEMOB), crnocoObl ero npeporBpamenus. OO0mias XapakrepucTHKa
sseMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTEepPHbIC CTENECHH OKHCICHHA.
A30T, pacripocTpaHeHHe B npupojie, pusnueckue U XUMHYECKHe cBoiicTBa. KpyroBopor azora B
npupojae. AMMHAK, €ro (pH3H4YeckHe H XHMHYECKHe CBOHCTBa, nmosyyenne u npumenenne. Comu
aMMOHUS, X (QU3MYECKHe M XUMHYECKHE CBOHCTBA, npuMmeHeHune. KauecTBeHHas peakius Ha
HOHBI aMMOHHMS. A30THAs KHCI0Ta, €€ MoayyeHue, pu3nyeckne H XUMHUYECKHE CBoiicTBa (00LIHe
KaK Mpe/CTaBUTENs Kiacca KUCIOT M crneuuduueckue). Mcenons3loBaHue HUTPATOB M COICH
aMMOHHS B KaUYeCTBE MUHEPAIbHBIX YA00peHui. XUMHUYECKOE 3arpsi3HEHHE OKPYIKAIoLIeH cpeibl
COEIMHEHUAMH a30Ta (KMCIOTHBIE J0XK/H, 3arpsi3HEHHE BO3/1yXa, MO4YBbl M BOJ0EMOB). Docdop.
ajuorponHsle Mmoaudukanun Gocdopa, pusndeckne n xummuyeckue csoiicrea. Oxeunyt pocdopa
(V) u dochopnas kucnora, pusuyeckue Penepansuas padbouas nporpamma | Xumusi. 8-9 kiaccsl
(GasoBbiii ypoBeHb) 12 m xumuueckue cpoiicTBa, nomyueHue. Mcnosw3oBanue ¢ocdaros B
Ka4ecTBe MHUHepaibHbIX YyJa00penuil. OOmas xapakrepucTuka 37emMeHTOB [VA-rpynnsl
OcoGeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENeHH OKHCIeHHS. YINIepojl, aUIOTPOIHbIE
MoauduKalmy, pacpocTpaHeHHE B IPHPOE, PU3HYECKHE H XMMHYECKHE CBOHCTBA. AJIcopOius.
Kpyrosopot yriaepoaa B npupoje. OKCHIBI yriiepoja, HX (PU3HUecKHe U XMMHYECKHE CBOHCTBA,
AeHCTBHE HA JKMBBIE OPraHM3Mbl, MOJIYYECHHE M TNPHMEHEHHE. DKOJOrHYECKHE MpoOaeMsl,
CBSI3aHHEIE ¢ OKCUIoM yriepoaa (IV), runoresa rnodanbHOro noTerieHus KiuMara, napHUKOBBIH
sbdexr. YronpHaa kuciota u €€ conu, UX GU3MIECKHE U XHMHYECKHE CBOHCTBA, MO.Iy4YeHUE H
npuMeHenue. KauecTBeHHas peakius Ha kapboHaT uOHBL Mcnosnb3zoBanue kapOOHATOR B ObITY,
MEJHMIIHHE, IIPOMBIIUICHHOCTH M CeIbCKOM Xossiictee. [lepBoHavanbHble nOHATHS 00
OpPraHMYECKHX BELICCTBAX KaK O COSAMHEHHAX YIIepoia (MeTaH, 9TaH, ITHIICH, alleTHIICH, 3TaHO!I,
CJIMUEepHH, YKCycHas kuciota). [Ipupoatbie HCTOUHUKH YIIIEBOAOPOAOR (YI0b, IIPUPOIHBIH ras,
HedTh), NPOAYKTEI UX nepepaboTkH (OeH3MH), UX poJib B OBITY M NPOMBILLIEHHOCTH. [ToHsITHE O
OHOJIOrUYecKH BAXKHBIX BELLIECTBAX: kHpax, 6enKkax, yrieBoaax — U UX POl B JKU3HH YeI0BeKa.
MarepuanbHoe €IMHCTBO OpPraHMYeCKMX M HEOpraHM4yecKux coeauHenuii. Kpemuuii, ero
burnyeckue U XUMHUYECKHe CBOHCTBA, rnoiayueHue ¥ npumeHenue. CoelMHEHMS KpeMHUS B
npupoae. Obume npexacrasnenus o6 okcuae kpemuus (IV) u kpemuueBoii kucnore. CuInKarhl,
HX HMCMOJb30BaHWe B OLITY, B NPOMBILUIEHHOCTH. BaHeiue cTpoUTelbHbIE MaTepHabl:
KepaMHKa, CTeK/o, uemMeHT, OeroH, xkene3zoberon. IlpobGnembl OGe30macHOr0 HCNOJIB30BaHUS
CTPOMTENILHLIX MATepHATIOB B MOBCEIHEBHOH XHM3HH. XHMHYECKMH SKCNEpUMEHT: M3yyeHHe
00pa3loB HEOPraHMYECKHX BEIIECTB, CBOHCTB COJMAHONW KHCIOTBL, NMPOBEJCHHE KaY€CTBEHHBIX
peakiuil Ha XJIOPUA-HOHBI M HAOMIOJeHHE MPU3HAKOB MX IPOTEKAHUS, ONBIThL, OTPakKarolIHe
GH3uYeckne ¥ XMMHYECKHE CBOHCTBA raJIOTEHOB H MX COEIMHEHH (BO3MOKHO MCIIO/Ib30BaHHE
BUIEOMATEPUAIIOB), O3HAKOMJIEHHE ¢ OOpasuamMu XJIOpPHIOB (rajlor€HH/IOB), O3HAKOMIICHHE C
oOpasuaMu cepbl M €€ COCIHHEHMAMH (BO3MOMKHO HCIONBb30BAHHE BH/IEOMATECPHAIIOB),
HaOmonenue nporecca oOyriMBaHUS caxapa IMOJA JACHCTBHEM KOHIEHTPUPOBAHHON CEPHOM
KHCJIOTBI, H3y4eHHE XHMHYECKHX CBOWCTB pa30aB/IIeHHOH CEpHOH KHCJIOTEHI, IIPOBE/ICHHE
KA4eCTBEHHOM peaklMy Ha cyJib(ar-noH 1 HaOII0IeHHE NPU3HAKa €€ NPOTEKAHMA. 03HAKOMIIEHHE
¢ ¢usnueckuMH cpolicTBamMu aszora, ocdopa M HUX COEAMHEHHH (BO3MOKHO HCIO/IL30BaAHUE
BH/ICOMAaTepuaioB), oOpasiiaMu a30THBIX U (ochOopHBIX ya00peHHil. noaydeHue, coOupaHue,
pacrno3HaBaHWe W W3yYeHHe CBOMCTB aMMHaka, MPOBEICHHE KAUECTBEHHBIX peakiuil Ha HOH



aMmMoHHs H  (dochar-HOH H H3yHYEHHE MNPH3HAKOB HX TIPOTEKAHHS, B3aUMOICHCTBHE
KOHIIEHTPHPOBAHHOMH a30THOM KHCIOThI C MeIbIO (BO3MOMXKHO HCIONb30BaHHE BUIEOMATEPHATIOB),
M3yUeHHE MOJEJIeH KPHCTAIUTHUECKHX peléTok anMasa, rpadura, QysuiepeHa, 03HAKOMICHHE €
npoueccoM ancopbuun denepanbHas padodas nporpamma | Xumus. 8-9 kiaccel (0a3oBblii
ypoBeHb) 13 pacTBOpEHHBIX BEIIECTB AKTHBMPOBAHHBIM YITIEM H YCTPOHCTBOM I[IPOTHBOra3a,
MoJy4eHHe, coOMpaHue, pacro3HABAaHHE W H3YYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MpoBeIeHHe
KA4eCTBEHHBIX PeaklUii Ha KapOOHAT H CHIMKAT-HOHbI M M3yUYSHHE NPH3HAKOB HX NPOTEKAHHS,
O3HAKOMJIEHHE C NPOAYKIHEH CHIMKATHOH MPOMBINLICHHOCTH, PELICHHE YKCIECPHMEHTAIBHBIX
3aja4 1o reme « BaxkHe#ue HeMeTauTbl U UX COeIMHEeHUs» . MeTa/uibl U UX coequHeHust O01as
XapakTepHCTHKAa XHMHYECKHX JJIEMEHTOB — META/UIOB Ha OCHOBAHHM MX [IOJOXKEHHS B
[lepuomnueckoii cucremMe XUMHUECKHX d1emeHTOB J[.M. MeHaeneeBa M CTPOEHHS ATOMOB.
Crpoenne MeramnoB. Meramueckas CBA3b M METALIHYECKAs KPHCTAUIMYECKAs peIETKa.
DIIEKTPOXUMHYECKHH psill HanpsokeHUH wMeTa/uioB. Du3pueckue M XHMHYECKHE CBOMCTBA
metautoB. Obume crocobel nmomydenns Metannos. [ToHsTHE O KOPPO3HH METALIOB, OCHOBHbBIE
crnocoObl 3amuThl MX OT Kopposud. CruiaBel (CTasle, YYTYH, JFOPAJIOMHHMIL, OpoH3a) M HX
npuMeHeHue B OpITy ¥ npoMbiieHHoCTH. [Lenounsie Metaiutsl: nonoxenne B [lepuoauyeckoi
cucremMe XuMu4deckux siemeHtoB JI.M. MenneneeBa. crpoeHue HX aTOMOB, HaxOoXJICHHE B
npupoje. PusHueckue W XMMHUYECKHE CBOMcTBa (Ha mpumepe HaTpus U Kauus). OKCHIBI U
FHJPOKCHIbI HAaTpust W kKanusi. [IpuMeHeHHe INeNOYHBIX METAUIOB W HMX COCIMHEHHIL.
[[lenouyno3eMenbHBIe METAINIBI MArHHH M KajibUuil: monoxenue B [lepuoanyveckoil cucreme
xumuyeckux anementoB JI.M. Menneneesa, cTpoeHHe HX aTOMOB, HAXOMKIEHHE B TPHPOJIE.
Duspyecke U XUMUYECKHe CBOMCTBA MarHus M Kanblus. BaxHeiiuime coe/MHeHNs Kalbius
(OKCHI, THAPOKCHL, cOsn). ZKECTKOCTE BO/IBI M cIOCOOBI €€ yeTpaHeHHS. AIOMHHHIL: IOJI0KEHHE
B llepmonmueckoii cucreme xumuueckux jsjemeHToB J[.M. MeHnneneesa, crpoeHue aroma,
Haxoxk/JIeHue B rnpupoae. PuU3MUECKHE M XMMHYECKHE CBOHCTBa amoMuHHA. AMQOTEpHBIE
CBOMCTBA OKCHJIA4 M IMAPOKCHIA amoMmuHMs. JKene3zo: nosnoxenue B [lepuopuueckoii cucreme
xumuueckux auiementoB JI.LM. MenzaeneeBa, crpoeHHe aroMa, HaxoKICHHE B TPHPOJE.
Du3nyecKre 1 XMMHYECKUE CBOMCTBA kKejle3a. OKCHIbL, THAPOKCHILI M cotn xkenesa (1) u xenesa
(IIT), nx cocras, cBOMCTBA M NONy4YeHHE. XUMHYECKHH YKCIEPHMMEHT: O3HAKOMIICHHE ¢ 00pa3iaMu
METaJIJIOB U CIJIABOB, X (PU3HYECKUMH CBOHCTBAMH, H3YUYECHHUE PE3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOYKHO MCIIOIL30BAHKUE BUACOMATEPUAIIOB), 0COOEHHOCTEH B3aMMOICHCTBHS OKCH1A KATbIIMS
M Hatpus C BOJOH (BO3MOXHO HCHOJIb30BAHUE BHIEOMATEPHAIIOB). HCCIICOBAHHE CBOUCTB
KECTKOHW BOJBI, IpoOlLIECCAa TOPEHHS JKele3a B KUCIOpoZe (BO3MOXKHO HCHOIL30BaHHE
BU/IEOMATEPHATIOB), IPH3HAKOB MPOTEKAHUS Ka4ECTBEHHBIX PEAKLMH Ha MOHBI (MarHHUs, Ka/lblus,
almOMHHMS, 1MHKa, xene3a (I1) u xenesa (III), meau (II), Habmonenue u onucanue NPONECCOB
OKpallMBaHWS IUIAMEHM HOHAMM HATPHs, KajiMsd H Kajblus (BO3MOKHO HCIO/Ib30BaHUE
Qenepanbuas  pabouas nporpavMa | Xwumusa. 8-9 kuaceel (0asoBblii  ypoBeHs) 14
BH/IEOMATEPHAIIOB), HCCIe0BaHHe aM(OTEPHBIX CBONCTB rHAPOKCHIA ATFOMUHHSA B THAPOKCHIA
LIMHKA, pelIeHHe YKCIIePUMEHTAILHBIX 3a71a4 110 TeMe « BaxkkHeiie MeTaibl H UX COeTHHEHUS.
XuMHS M OKpyKawomas cpeia BemectBa W MaTepuaibl B NOBCEIHEBHOH KH3HHM 4YeJIOBEKa.
be3zonacHoe ucrionb30BaHHE BELIECTB M XUMHYecKHX peakiuii B Owity. [lepBas nmomouib npH
XHMHYECKHX OJKOrax ¥ OTpaBleHHsX. XHUMHYECKOE 3arpA3HEHHE OKpyKarouied cpelbl
(mpezenbHas jgomycTuMas KoHueHTpauus Bemects (nanee — I1/IK). Pons Xxumuu B pemmeHuu
IKOJIOTHUYECKHX MpodieM. XHMHYECKHH IKCIIEPUMEHT: H3yUyeHHE 00pa31ioB MaTepHaoB (CTEKIIO,
CIaBbl  META/UIOB, [IOJIMMEpHbIE MaTepHaisl). MexnpeaMerHbie CBA3M  Peanmmsauus
MEXKIPEAMETHBIX CBA3CH PH U3YYEHHH XUMHUH B 9 KJ1acce OCYIIECTBIISETCSA Yepe3 HCIOIb30BaHHe
KaKk OOIIMX €CTECTBEHHO-HAYYHBbIX MOHSATHH, TaKk M MOHATHI, ABASIOLMXCS CUCTEMHBIMH JUIS
OT/IC/IbHBIX TPEIMETOB €CTECTBEHHO HAy4YHOro 1MKiIa, O0mme ecTeCcTBEHHO-HAay YHbIC TIOHATHS:



HAYYHbIA (haKT, rUnoTe3a, 3aKOH, TEOPHS, AHAIA3, CHHTE3, KIACCH(DHUKAIMA, MEPHOTHYHOCTD,
HAOIOZICHNE, IKCIIEPUMEHT, MOJIEJIMPOBAHNHE, H3MEPEHHE, MOJETh, SABICHHE, MAPHHKOBBIH
addexr, Texnonorna, Marepuaisl. Pu3nKa: MaTepus, aTOM, IEKTPOH. IPOTOH, HEHTPOH, HOH,
HYKITHJl, HM30TONBI, PpAAHOAaKTHBHOCTh, MOJEKYJa, SJEKTPHHECKHH 3apsi, [POBOJIHHKH,
NOJTyIPOBOJIHMKH, THIIEKTPHKH, POTOIIEMEHT, BEIIECTBO, TE/0, 00BEM, arperaTHoe COCTOSHHE
BCIICCTBA, ras. pacTBOP, PaCTBOPHMOCTb, KPHCTALIMYECKasi PEHIETKA, CIUIABhl, (DM3HUECKHE
BCJIMYMHBI, CIMHHIBI H3MEPEHHs, KOCMHYECKOE INMPOCTPAHCTBO, MjaHeThl, 3B&3abl, CoHie.
buonorus: ¢porocunres, abixanme, OGuocdepa, IKOCHCTEMA, MHUHEpaIbHblE YI0OPEHHS,
MHKPOJJIEMEHTBI,  MaKpOJJIEMEHTBI, [HTaTe/lbHbIe BemiecTBa. [eorpadus: armocdepa,
rupocepa, MHHEPATEL, TOPHBIE MOPOJIb, TOJIE3HbIE HCKOMAEMbIE, TOTUIHBO, BOIHBIE PECYPCHI.
Qenepanbhas pabouas mnporpamma | Xmwmus. 8-9 kiacchl (Ga3oBbii  yposemn) 15
[UVIAHUPYEMBIE PE3VJIBTATBI OCBOEHWS ITPOI'PAMMEBI [10 XUMUU HA VPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHWS JIMYHOCTHBIE PE3YJIBTATHI JluunoctHbie
Pe3yJIbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOrO oO0miero oOpasoBaHHs JOCTHTAlOTCAd B XOJ€
00yYeHHs: XHMHH B GIMHCTBE y4eOHOH M BOCIHMTATENHLHOM IESTENLHOCTH B COOTBETCTBHH C
TPAIMIIHOHHBIMHA POCCHICKUMH COLMOKYJIBTYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH LEHHOCTAMH,
NPHHATBIMH B OOLIECTBE MpaBHIAMH M HOPMAMM MOBENCHMS M CHOCOOCTBYIOT NpolEccam
CAMOIIO3HAHMS, CAMOPA3BUTHS W CcoLManM3alMM obywalommxcs. JIMUHOCTHBIE pe3yJbTaThl
OTPaXkal0T FOTOBHOCTh 00Y4YAIOUMXCA PYKOBOACTBOBATHCS CHCTEMOI MO3HTUBHBIX [EHHOCTHBIX
OPUEHTAIIHI M pacIIUpPEHHE ONbITA NEATETLHOCTH Ha €€ OCHOBE. B TOM YHCIE B YacTH: 1)
NaTPHOTHYECKOr0 BOCIHTAHMA: LIEHHOCTHOIO OTHOWIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPHYECKOMY MW HAayYHOMY HAC/IE/HIO, OHMMAHHMS 3HAYEHHS XHMHUYECKOHW HAyKH B JKH3HM
COBPEMEHHOIO 00IIECTBa, CNOCOOHOCTH BIAJETh IOCTOBEPHOH HH(pOPMALMEd O NepeIoBbIX
AOCTHKEHHUSX ¥ OTKPBITHAX MHPOBOH M OTE€YECTBEHHOM XMMMH, 3aHHTEPECOBAHHOCTH B HAYYHBIX
3HaHHSAX 00 yCTpoHCcTBE MHpa M 00mecTBa; 2) rpakIaHCKOrO BOCIHTAHMS: NPEICTABICHHS O
COLMAIBHBIX HOpPMaX M  MpaBUjIax MEK/IHYHOCTHBIX  OTHOINEHHII B  KOJUIEKTHBE,
KOMMYHHMKaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, yueOHO HCCIe0BaTeIbCKOI,
TBOPYECKOH M JPYrHX BHAAX [IEATEIbHOCTH, TOTOBHOCTH K pasHOOOPAa3sHOH COBMECTHOI
AEATeTLHOCTH [PH BBINOJHEHHH Y4eOHBIX, MO3HABATEIBHBIX 3a/1a4, BBINOJHEHHH XHMHUYECKHX
9KCMNEPUMEHTOB, CO3JaHHH y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aUMONOHMMAHHIO M
B3aMMOIIOMOIIM B Mpolecce 3TOH y4ueOHON JesTeIbHOCTH, TOTOBHOCTH OLICHHBATH CBOE
NOBE/ICHHE H MOCTYTKH CBOMX TOBapHIIEH C MO3MIIMH HPABCTBEHHBIX M [IPABOBEIX HOPM C VUETOM
OCO3HAHHsA MOC/IEICTBHI MOCTYNKOB; 3) LEHHOCTH HAYYHOrO MO3HAHHS: MHPOBO33PCHUCCKHE
NPEACTAB/ICHHSA O BELICCTBE H XHMHYCCKOH PEaKIIMH, COOTBETCTBYIOIHE COBPEMEHHOMY YPOBHIO
PasBATHA HAYKH M COCTABJISIOLIME OCHOBY /UIS MOHUMAHUS CYLUIHOCTH HAYYHOW KApTHHBI MHpa.
npeJcTaBIeHAst 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHTHS PUPO/IbI, B3AMMOCBSA3SAX YETOBEKa C
NPUPOIHOH Cpelloi, O poJM XMMHHM B MO3HAHHH 3THX 3aKOHOMEPHOCTENl; Mo3HaBaTeIbHbIE
MOTHBBI, HAlIPABJICHHBIC HA MOJY4YEHHUE HOBBIX 3HAHHUH 110 XMMHK, HeOOX0,IMMBIE U151 00BACHEHUS
HA0JIIOIaeMBIX TPOIECCOB M SBJICHHMH, MO3HABATENLHONH, MH(YOPMAIMOHHON M YHTATENHCKOM
KyJBTYPBI, B TOM YHCIIC HaBBIKOB caMocTosTenbHON Penepanbuas paboyas nporpamma | Xumus.
8-9 kuaccer (GasoBblit ypoBeHb) 16 paboThl ¢ yueOHBIME TEKCTaMHM, CIIPABOYHOI JTHTEPATYpOi,
AOCTYIHBIMH TCXHHYECKHMH CPEICTBAMH HHOOPMALMOHHBIX TEXHOJIOMHH; HHTEPEC K 00YYEHHIO
¥ [I03HAHHIO, T0003HATEILHOCTE, FOTOBHOCTh M CMIOCOOHOCTH K CaMO00Pa30BaHHUIO, IIPOEKTHOI 1
MCCIIEI0BATE/IbCKOH  ICATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHSA
00yueHns B nanbHeimeM; 4) GOPMHPOBAHUS KYJIbTYPBI 3J0POBbS: OCO3HAHHE HEHHOCTH KH3HH,
OTBETCTBEHHOI'O OTHOIUCHUS K CBOEMY 3/0POBHIO, YCTAHOBKH Ha 3JA0POBBIi 00pa3 KH3HH,
OCO3HaHHE TOCICJACTBHH M HENPHUATHE BPEIHBIX IPHBBIYEK (YIOTPeOJEHMS AIKOroJis,
HapKOTHKOB, KypeHHUs), HEOOXOAUMOCTH COOMOIeH s MpaBHl 6e30MacHOCTH NpH 00palIeH:HH ¢



XHMHYICCKHMH BCLICCTBAMH B OBITY M PealbHOMN KH3HH; 5) TPYA0BOr0 BOCIHTAHMA: HHTEpEC K
PAaKTHYECCKOMY H3YHCHHIO MpOQeccHii W Tpyjla pasiHYHOTO pPOJa, YBaKEHHE K TPYAY H
pe3y/ibTaTaM TpyAOBOH ACATEILHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHHS IPEAMETHBIX 3HAHUI
MO XHMHH, OCO3HAHHBIH BBIOOP WHIMBHIYATbHOH TPAaeKTOPHH MPOIOKEHHS 0OPa3OBAHHSA C
Y4€TOM JIAYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIECTBEHHBIX WHTEPECOB M
NOTPEOHOCTEH, yCHemHONH NpO(ECcCHOHANTEHOR NEATENLHOCTH M PA3BHTHS  HEOOXOIHMBIX
YMEHHH, TOTOBHOCTH aJaNTHPOBAaThCA B NPODECCHOHATLHOH cpene; 6) JKOIOrHYeCKOro
BOCIHTAHMSI: SKOIOTHYECKH 1le1eco00pasHoe OTHOIIEHHE K MPHPOJE KaK UCTOYHHKY KU3HH HA
3emiie, OCHOBE €€ CyIECTBOBAHHSA, IIOHHMAHHE LEHHOCTH 3I0POBOTO U 0€30MacHOro obpa3a
KU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3HUYECKOMY H HCHXHYECKOMY 3/10POBBIO,
OCO3HAHHE LEHHOCTH cOOMOAeH s npaBu 6€30MacHOro MoBeAeH!s Mpy paboTe ¢ BelecTBaMH,
4 TAKKC B CHTyallUsiX, YIPOXKAaIOMIMX 3J0POBBIO M JKH3HM JOAEH; COCOOHOCTH NpHMEHSThH
3HAHMA, NOJNYHACMbIE NPH WU3YYEHHH XUMHH, [UIS PELICHMS 3a]a4, CBA3AHHBIX C OKpYKaroueH
TIPHPOJIHOM Cpe/IoH, /15 TOBBILICHUS Y POBHS KOOI HYECKOM KYJILTY Pbl, OCO3HAHUS TT1I00AJTEHOTO
XapaKTepa SKOJOTHYECKHX TpOOIeM M IMyTell MX PEHICHHS MOCPEACTBOM METOIOB XHMHH.
9KOJIOTHYECKOr0  MBIIUICHHS, YMEHHS PYKOBOACTBOBATHLCS MM B  [03HABaTeIbHOIL.
KOMMYHHUKATHBHOM H connanbhoii npaktuke. METATIPEJIMETHBIE PE3VJIBTATBI B cocrase
METalpeIMCTHBIX PE3yJIbTaTOB BBIICIAIOT 3HAYMMbIE 118 (OPMHPOBAHHS MHPOBO33PEHHS
obmeHay4Hble TMOHATHS (3aKOH, TEOPHs, NpPHUHIIAN, THIOTe3a, (aKT, cHCTeMa, npouecc,
IKCNEPHUMEHT U JIPYToe. ), KOTOPbIE HCMOMb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX Npe/IMeTax
H 03BOJIAIOT HAa OCHOBE 3HAHHM U3 3THX NPEAMETOB (POPMHUPOBATH NPE/ICTABICHHE O LEIOCTHOM
HAY4YHOH KapTHHE MHMpa, M YHHBepCalbHble y4eOHBIC JelCTBHS (IO3HABATEIbHBIE,
KOMMYHHKaTHBHBIE, DefiepanbHas pabodas nporpamma | Xumus. 8-9 kinaccsi (6a30BBblil ypoBeHb)
17 perynstusHbie), KOTOpble 0OecrneunBarOT HOPMHPOBAHHE FOTOBHOCTH K CaMOCTOSITETBHOMY
TJIAHUPOBAHUIO M OCYILECTBIICHHIO Y4eOHOH JeaTenbHOCTH. [lo3HaBaTenbHble YHUBEPCATbHEIE
yueOHbIe elicTBus BajoBbie TOruyueckue AEHCTBHSA: YMEHHS HCTIOB30BATH IIPHEMBI TOTHUYECKOr0
MBIIIICHHS TIPH OCBOCHHM 3HAHWI: PACKPbIBATL CMBICI XMMHYECKHUX MOHATHH (BBIAEISTH HX
XdpakTepHbIC NPH3HAKHM, YCTAHABIMBATL B3aMMOCBA3b C JPYTHMH [OHSTHAMH), WCIOIB30BAThH
TMOHSITHSL ISl OOBbACHEHUS OT/IC/IBHBIX (DAKTOB M SBJIEHHIA, BHIOHPATH OCHOBAHUS U KPUTEPUH JUIS
KilacCHpUKAIMH XMMHYECKHX BEIECTB M XHMHYECKHX PEaKUMif, yCTaHaB/IMBaTh MPHYHHHO-
CJICICTBEHHBIE CBS3M MEXJ1y OOBEKTAMH M3YYeHMs, CTPOMTH JIOTHYECKHE pacCyskKIeHHs
(MHIYKTHBHbIE, JIe/ly KTHBHBIE, [0 AHAJIOIHH ), JAC/IaTh BHIBOBI H 3aKTIOYEHHUS; yMEHHE IPHMEHSTH
B IIPOLIECCE MO3ZHAHUS NOHSTHS (NPEAMETHBIC M METaNpeJIMeTHBIE), CHMBOIHYECKHE (3HAKOBLIE)
MOJIEJTH, HCIIOJIb3YeMbIC B XHMHH, IPe0OPA30BhIBATE MIHPOKO IIPHMEHAEMBIE B XUMHH MOICTHHEIE
NPEACTABICHUS — XHMHYECKHH 3HAK (CHMBOJI 3JIeMEHTa), XuMudeckas (GopMmysa u ypaBHeHHe
XHMHYECKOH peakiuMd — NpH pelieHWH y4eOHO-MO3HABATEIBHBIX 3a1ad, ¢ YYETOM ITHX
MOZENbHBIX MPEICTABICHHH BBISBIIATH M XapaKTEPH30BaTh CYIIECTBEHHbIC 1PU3HAKHN H3YUaeMbIX
00BEKTOB — XMMHYECKHX BELIECTB M XHMHYECKHX PEaKIHMil, BBIABIATH OOLIHE 3aKOHOMEPHOCTH,
NPHYHHHO-CIICJICTBEHHBIC CBSA3H H IPOTHBOPEYHS B H3y4aeMbIX IIPOLIECCaX U SB/IEHHsX. Ba3oBsie
HCCIIEJIOBATE/IbCKHE JIGHCTBUS: yYMEHHE HCIOMb30BaTh [OCTABJICHHBIE BOMPOCHl B KauyeCTBE
MHCTPYMEHTA [103HAHHA, a TAKXKE B KQ4eCTBE OCHOBbI 171 (POPMUPOBAHHS THIIOTE3bI 110 [IPOBEPKE
MPaBHALHOCTH  BBICKA3bIBAEMBIX CYXKIECHHH: mpuOOpeTeHHe OMNbITa [0 I[JIAHMPOBAHHUIO,
OpPraHH3alUH W IPOBEACHHUID YYEHHYECKHX OHKCIEPHMEHTOB, yMeHHe Hadm01aTh 3a XOI0M
Mpouecca, CaMOCTOATENBHO MMPOTHO3MPOBATEL €ro pesysbrar, (hopMylHpoBarTh 0000MIEHHS W
BBIBO/IBI 110 pe3y/IbTaTaM MPOBEACHHOTO ONbITA, HCCIEOBAHHS, COCTABIATE OTYET O MPO/AETaHHOM
pabore. Pabora ¢ uH(poOpmammeii: ymeHue BHIOHPATh, AHAIU3UPOBATH W HMHTEPIPETHPOBATE
HHGOPMALHIO Pa3/IUYHBIX BUAOB U HOPM IIPEACTABICHHS, [IOJYYAEMYIO W3 PA3HBIX HCTOYHHKOB
(Hay4HO TIOMyNSpPHAS JTMTEpaTypa XHMHYECKOTO COAEPKAHHS, CIIPABOYHbIE TTOCOGHS, pecypcel



HurepHera), KpuTUUecKH OLIEHUBATH MPOTHBOPCHHBY IO U HEAOCTOBEPHY IO HHOOPMALIHIO; YMEHHE
IPUMEHATL  PA3IMiHbIC METOABI M 3aNpOCkl NpH [OUCKE M oTHope napopmanuu  H
COOTBETCTBYIOLIMX NaHHBIX, HEOOXOMMMBIX [UISl BBIMOJIHEHHS YYeOHBIX U ITO3HABATEILHBIX 32124
ONPEJIENEHHOIO THIA, NPHOOPETEHHE OMBITA B OOJACTH MCIIOIb30BAHMS HH(pOpMaIIHOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOIWH, oBnaaenue DejepanbHas padouas nporpamma | Xnmus, 8-9
Kiaccel (6a30Bblil ypoBeHb) 18 KyJIbTYpoii akTHBHOTO HCIOJIB30BAHMUS Pa3IH4HBIX [TOUCKOBBIX
CHCTEM, CAMOCTOSTENIBHO BBIOHpaTh ONTHMATBHYIO (OpPMY mNpencTasieHHs uHdopMauu H
HILIIOCTPUPOBATE PCILACMbIC 33/1a40 HECIOKHBIMH CXEMaMH, JHarpaMMaMu, IpyTuMH GopMaMu
rpaguKu 1 UX KOMOHHAUMSMH; YMEHHE HCIIOIb30BATH H aHalIM3upoBaTh B npouecce yueGHOH 1
HCCIIEIOBATEILCKOH NIeATE/IBHOCTH MHPOPMALIMIO O BIAHAHMH NPOMBIILIEHHOCTH, CEJIBCKOIO
XO35HCTBA M TPAHCIOPTA HA COCTOSHHE OKpY’Karomel NpHpOAHOH cpeasl. KoMMyHHKAaTHBHEBIE
YHUBEPCAIbHbIE yueOHble AEHCTBHA: yMeHHMe 3a/aBaTh BONPOCHI (B XOA¢ AMAIOrA H (HIH)
JHCKYCCHH) TI0 CYyHECTBY 0OOCYKIaeMOH TeMsl, (GopmymMpoBaTE CBOM  HpeTOKEHHS
OTHOCHTE/JIbHO  BBINIOJIHEHMS TPEUIOKEHHOHM 3a1au; mnpuoOpeTeHHe oOmbiTa NPEe3CHTAUNH
PE3YILTATOB BBITOJHEHUS XHMHYECKOTO 3KCIIEPHMEHTA (1aG0paToOpHOro OMbITa, saboparopHoi
paboThl MO MCCIEAOBAHMIO CBOMCTB BEIIECTB, y4eOHOro MNpoeKTa); 3aHHTEpPecOBAHHOCTH B
COBMECTHOH CO CBEpPCTHHKAMM MO3HABATENBLHOH H HCCIICIOBATENBLCKON JIeSTE/IBHOCTH pH
PCLICHAN BO3HUKAIOUIMX NPOOIIEM Ha OCHOBE yuéTa OGIIMX HHTEPECOB W COrIACOBAHMS TO3M M
(00cyxaenns, 0OOMEH MHEHMSIMH. «MO3IOBbIE LITYPMBD?, KOOPJAHHALIMS COBMECTHBIX JICHCTBHIA,
QHPEACICHHE KPHTEPHEB 110 OLCHKE KAa4YeCTBA BBINOIHEHHOH paboThl U apyrue); Perystusuie
YHUBEPCAIbHEIE YYEOHbIC NCHCTBUA: YMEHHE CAMOCTOSTENBHO ONPENEIISTh eI JIeSATEIbHOCTH,
[IaHHUPOBATh, OCYINECTBIIATh, KOHTPOJIMPOBATH W NPH HEOOXOAUMOCTH KOPPEKTHPOBATHL CBOKO
ACATENIBHOCT,  BbIOMpaTh HauGonee sdpdexTHBHBIE CrHOCOOHI pemeHdss  y4eOHBIX W
TO3HABATC/ILHBIX  3a/1a4, CaMOCTOATENBHO COCTABIATH MM KOPPEKTHPOBAThL IPEUIOKEHHbI
QITOPUTM JCHCTBHIf NpPH BBINOJHEHHWH 3aTaHMil ¢ y4€TOM [0JIyYEeHHMS HOBBLIX 3HAaHUH 00
M3y4aeMbIX OOBEKTaX — BEINECTBAX M PEAKIMAX, OLCHHBATH COOTBETCTBHE [0y HEHHOT O
pesyibTara 3asBJICHHOH WENH, yMEHHE MCIONb30BATE M  AHATM3HPOBATH KOHTEKCTHI,
lipeinaraemeie B yeaosun sananuii. [IPEJIMETHBIE PE3VJIbTATBI B cocrase mpeamerHbix
PE3YJIbTATOB 10 OCBOCHHUIO 00A3aTEIBHOTO COMEPIKAHMS, YCTAHOBIEHHOTO AAHHOM benepanbroii
pabouel NporpamMMoil, BBIEISIOT: OCBOCHHBIE 00y4alOUMMHCA Hay4HbIe 3HAHHUSA, YMEHHS W
crnocoOsl JeHCTBHIA, crnieHduUecKne s npeaAMeTHONH 061acTH «XHMHAY», BUJIB] ESTETbHOCTH
fI0 TMOMYYEHHIO HOBOTO 3HAHHMS, €ro HHTEPHPEeTAlHH, NPeoOPasoBaHMIO H IPHMEHEHHIO B
PasIMYHBIX y4eOHBIX W HOBBIX CHTyamusx. K KomHILy o0yueHusi B 8 Kijacce mNpeiMeTHbIE
pe3ybTaThl Ha 0a30BOM ypOBHE MOJKHBEI OTpakaTh COPMHPOBAHHOCTE y 0OYUAIOMIHXCS
ymenuit: @enepanbhas paGouas nporpamma | Xumus. 8-9 Kiacchl (BasoBelii ypoenn) 19
PACKPBIBATE CMBICIT OCHOBHBIX XHMHYECKHX MOHATHIL: aTOM, MOJIEKYIa, XHMHYECKHIl JIEMEHT,
IPOCTOE BELICCTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOIHAS M HEOAHOPOIHAS), BAJEHTHOCT,
OTHOCHTEIbHAS aTOMHAs! M MOJIEKYJISIPHAS Macca, KOIMYECTBO BELIECTBA, MO/Th, MOJISPHAS Macca,
Maccopad 710711 XHMHYECKOro 3jIeMEHTa B COCAMHEHHH, MOJISIPHBIH 00BEM. OKCHJL. KHCI0Ta,
OCHOBaHME, COJb, INEKTPOOTPHUATEIBLHOCTh, CTENEHb OKHCICHHs, XHMHYECKAs peaKilHs,
KilacCH(UKAlKUs peakuuii: peakiHy COCAMHEHHs, PeaKIlHy passIoKeHHs, peakinu 3aMeleHHs,
peaKnmu 0OMEHa, 3K30- M 3HIOTEPMHYECKHE PeaKilHH, TerI0BOi s dext peakiun, sapo aroma,
SJIEKTPOHHBIH C/IOH aTOMa, aToMHas OpOHMTallb, pajMyc aToMa, XUMHYECKAsS CBA3b, MoJisipHas |
HCMOJISIPHAs KOBAJICHTHAsH CBSI3b, HOHHAS CBS3b, HOH, KATHOH, AHHMOH. pacTBop, MaccoBasi 0Js
BELIeCTBA (IIPOIEHTHAS KOHLEHTpAlMA) B PACTBOPE; WLTIOCTPHPOBATH B3AHMOCBA3b OCHOBHBIX
XHMHYECKHX MOHATHH W ITPHMEHATH 3TH MOHATHS NPH OMMUCAHMHA BEIIECTR H HX IpeBpalleHni;
HCHOJIB30BaTh XHMHYECKYIO CHMBOJIHKY JUIS COCTaBjieHHs (JOpPMy] BEWECTB M ypaBHEHHil
XHMHYECKHX PeaKlni; ONpeaeisTh BATICHTHOCTh ATOMOB JIEMEHTOB B OHHApPHBIX COETMHEHUSAX,



CTCNICHb OKHCIICHMS DJJIEMEHTOB B OMHApHBIX COEJMHEHMAX. NMPHHALICKHOCTH BEIICCTB K
OnpeaenEHHOMY Kaccy COeIMHEHHH Mo (QopMysaM, BHI XHMHUECKOH CBS3H (KOBaJIeHTHAS W
HOHHAs) B HEOPraHMYECKHX COEJMHEHHSX; PACKPHIBATH CMBICI [lepnoanyeckoro 3akona JI.U.
Menzeneesa: AeMOHCTPHPOBAT IOHHMAHHE IEPHOTHYECKO# 3aBHCHMOCTH CBOMCTB XHMHUECKUX
IEMEHTOB OT HX 10J10KeHHs B [lepuouueckoif cHcTeMe, 3aKOHOB COXPaHEHHS MACChI BENICCTR,
TIOCTOAHCTBA COCTABA, ATOMHOMOJEKY/SIPHOTO YYEHHMS, 3aKOHA ABOrajpo: OIHCHIBATE M
XapakrepusoBarb TabaHuHyio (Gopmy IlepHoaAMYECKO CHCTEMBI XHMMYECKHX 91eMEHTOB:
paszuyaTh MOHATHS «riaBHas noArpynna (A-rpynna)» u «mnoGouHas noarpynna (b-rpymma)y,
Majble M OOJIBIIME [EPHOAbl, COOTHOCHTH O0GO3HAYEHHMA, KOTOpHIE WMEIOTCH B TabimIe
¢Ileppommyeckas cuctema xumuueckux smementoB J[LM. Menjeneeray ¢ 9HCIOBBIMH
XapakTepHCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JEMEHTOB (COCTaB M 3apsi sipa, obiree
HHCIIO 5JCKTPOHOB M pacnpesiefieHHe HX M0 3IeKTPOHHBIM CJIOSM); KJAcCHPUIMPOBAThH
XHMHYECKHE JJICMCHTEL, HCOPraHUYECKUE BEIIECTBA, XUMHUYECKHE PEAKIHH (110 YHCITY W COCTABY
YHacTBYIOIHNX B PEAKLMM BEIIECTB, 10 TeroBoMy 3(pdekry): Xapakrepus3oBarh (OMHCHBATE)
0011e XMMHYECKHE CBOMCTBA BEMIECTB Pa3IndHbIX KJIACCOB, NOATBEPKIas ONUCAHHE IPHMEPAMH
MOJICKYIAPHBIX y PABHEHHH COOTBETCTBYIOLIMX XHMHYECKHX Peakiuii; NpOrHo3HpoBaTh CBOHCTBA
BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOIO COCTaBa, BO3MOIKHOCTH MPOTEKAHMS XHMHYECKHX
NPEBPALICHHH B PA3THYHBIX yCIOBHSX; BEIYHCIATE OTHOCHTENLHYIO MOJIEKY IAPHY IO | MOJISPHY O
MAcCChl BEIIECTB, MACCOBYIO JI0JII0 XHMHYECKOTO 3JIEMEHTA IO (POPMYJIe COEMHEHHSA, MACCOBY IO
JIOIO  BEINECTBA B pacTBOPE, NPOBOJAHTH DPACY€Thl M0 YPABHEHHMIO XHMMYECKOH peakiiiu;
Genepanbhas pabouas nporpamma | Xumus. 8-9 kinacchl (6a30Bbiif ypoBseHb) 20 MpHMEHSATh
OCHOBHbIC OTICPALIWH MBICTHTEIBHOH ACATEIBHOCTH — aHAIH3 M CHHTE3, CpaBHEHHe, 0600ImeHHe,
CHCTEMATH3allHIO, KTAaCCH(HKAUMIO, BBISABICHHE NPHYHHHO CIIGJCTBEHHBIX CBS3eH — JuIs
H3Y4EHHs CBOHCTB BEILECTB U XHMHYECKHX PEaKIIHH, eCTeCTBEHHO-HAYYHbIE METO/ I TIO3HAHUS —
HaOJO/IeHHE, H3MEPEHHE, MOJIETTHPOBAHKE, FKCTICPHMEHT (peaIbHbLil 1 MbICJICHHBIN ); C/IeZI0BATh
MpaBHIaM TNOIb30BAHMA XHMHYECKOH MOCYI0H M 1abopaTOpHBIM OOOpYJIOBAHHEM, 4 TAaKKe
paBuiaM OOpallleHHsi ¢ BEUIECTBAMH B COOTBETCTBHM € HMHCTPYKLHSMH [0 BBITOTHEHHIO
abOPAaTOPHBIX XMMHYECKHX OINBITOB 10 MOMYYCHHIO COOMpaHHIO ra3000pasHBIX BElECTB
(BoOpOZIa M KHCIIOPO/IA), NPHIOTOBIEHHIO PACTBOPOB C OonpeacnCHHON MaccoBOM Josei
PACTBOPEHHOIO  BEIICCTBA, ILUIAHAPOBATh W MPOBOJAMTH XMMHYECKHE OIKCIEPHMEHTHI 110
PACTIO3HABAHHIO pPAaCTBOPOB MIEJOYEH M KHCIOT C TIOMOMIBIO HHMKATOPOB (JIaKMyc,
tenondranenn, merunopamk u apyrue). K koniry o6yuenns B 9 Kiacce npeaMeTHbie pe3yIbTaThl
Ha 0a30BOM YpOBHE [IOJUKHBI OTP@XaTh CHOPMHPOBAHHOCTH Y o0yuarommxess  yMeHHii:
PACKpBIBATL CMBICIT OCHOBHBIX XHMHYECKHX MOHATHH: XHMHYECKHI IEMEHT, aToM, MOJIEKY A,
HOH,  KaTHMOH, @HHMOH, NpPOCTOE  BELIECTBO, CJOXHOE  BEHIECTBO,  BAJICHTHOCTD,
SJICKTPOOTPHLIATCIBHOCTD, CTENCHb OKHUCICHHS, XMMHUYECKas peakius, XHMHYECKas CBS3b,
TEIJIOBOH 3(pEeKT peakiun, MOsIb, MOJISPHBIA 00BEM, PacTBOP, MEKTPOIHTHI, HEJIEKTPOJIHTEI,
JICKTPOIHTHYCCKAA JHCCOLMALNSA, PEaklMH HOHHOTO OOMEHa, KaTaaM3aTop, XHMHUYECKoe
paBHOBECHE, 0OpaTHMBbIE H HEOOPATHMBbIE PEAKIIMH, OKHCIIHTEILHO-BOCCTAHOBHTE IbHBIE PEaKI[HH,
OKHCJIHTENIb, BOCCTAHOBHTE/Ib, OKHCICHHE W BOCCTAHOBJICHHE, ALIOTPOIHS, aM(pOTEPHOCTb,
XHMHYECKas CBA3b (KOBAJICHTHAs, HOHHAS, MeTAIMYecKas), KpHCTaLiMueckas pemérka,
KOppO3Hsi METallIOoB, CILIaBbl, CKOPOCTb XHMHYECKOW peaKiHH, [peebHO J0MyCcTHMAs
koHuenTpauus [1JIK BemecTsa; WFOCTpHpOBaTL B3aHMOCBA3b OCHOBHBIX XHMHUYECKHX MOHSTHI
H TNPHMEHATEITH TOHATHS IPH ONHCAHHHM BEIIECTB H HX MpPEeBpaIlEHHH; HCMOJIb30BaTh
XHMHYECKY 0 CHMBOJIHKY JUIS COCTaBICHHUS (DOPMYJI BEIECTB H YPABHEHNH XHMHYECKHX PeaKIHii;
ONPENENATE BAJICHTHOCTh M CTEMEHb OKHCICHHS XHMHYECKHX JJIEMEHTOB B COCIHHEHHSX
PA3IMYHOIO COCTaBa, NPHHAICKHOCTL BELIECTB K ONpEACNEHHOMY KIaccy COeIHHeHHd 110
(opmymam, BUI XUMHYECKOH CBS3M (KOBAICHTHAS, HOHHAS, METAILIHYECKas!) B HEOPraHHYeCKHX



COCAHMHEHHMAX, 3apsil HOHA MO XMMUYECKOH (opMmyre, XapakTep cpeibl B BOIHBIX PacTBOpax
HCOPraHW4eCKNX COCJIMHEHMH, THUI KPHUCTAUIMYECKOH peIIéTKH KOHKPETHOTO BelecTsa:
packpeiBath cmbicn Ilepuoauyeckoro sakona JLM. MeHieneesa M JeMOHCTPHPOBATb €ro
NOHHMaHKe: ONHMCBIBATE M Xapakrepu3osaTh TabmuuHyio ¢opmy Ilepuoanyeckoil cucTeMmsl
XHMHYECKHX 3JIEMEHTOB! pa3iM4yaTh MOHATHS «IJIaBHAs MOArpymnna (A-rpymnmna)y u «rnobouHas
noarpynma (b-rpynma)», mansie 1 Gonbmme PenepanbHas padouas nporpamma | Xumus. 8-9
Kiacchl (0a3oBbiii ypoBeHb) 21 MEpHOMBI, COOTHOCHTH O0O3HAYEHHMSA, KOTOPbIE HMEIOTCH B
MEPHOAMYCCKOM TabiuLe, C YHCIOBBIMH XapaKTEPHCTHKAMM CTPOCHHS aTOMOB XHMHUYECKHX
IEMEHTOB (COCTAaB M 3aps] sapa, oOliee YMCIO S/EKTPOHOB M pacnpejeieHHe HX I10
3M1EKTPOHHLIM CIIOSIM), OOBACHATE OOLIHE 3aKOHOMEPHOCTH B H3MECHEHHH CBOICTB 3JIEMEHTOB 1
HX COCJMHEHWH B Mpejiesiax MalblX MEPHONOB M INABHBIX MOATPYINI C YYETOM CTPOSHHS HX
aTOMOB; KIIACCH(QUUMPOBATE XHMHYECKHE JIIEMEHTbI, HEOPraHHYECKHE BEIIECTBA, XHMHUYECKHE
peakumy (1O 4HCIIy M COCTaBY y4acTBYIOUIHX B PEAKLHH BELIECTB, MO TEMIOBOMY PdeKTy, 1o
H3MCHCHHIO CTENCHEH OKMCICHHS XMMHYECKHX O3JIeMEHTOB); XapakTepH3oBaTh (ONHMCHIBATE)
obmwe u crenuprIEcKHe XUMHYECKHE CBOMCTBA MPOCTHIX M CJIOXKHBIX BELIECTS. NOATBEpKaast
OMHCaHHEe NPUMEPaMH MOJIEKYJIAPHBIX H HOHHBIX YPaBHEHWH COOTBETCTBYIOLIMX XHMHYECKHX
PeaKIuii; COCTABIATD YPABHEHUS IEKTPOIHTHYECKON IMCCOLMAINN KUCIIOT, MeoUYel W coei,
TNOJHBIE W COKpPALICHHbIE YDAaBHEHHS peaKUMH HOHHOTO OOMEeHa, ypaBHEHHSI PpeaKiluii,
NOATBEPKAAIOUIMX  CYHICCTBOBAHHE T€HETHYECKOH CBA3M MEXK/Iy BEIIECTBAMH pa3/IMYHBIX
KJIaCCOB; PACKPbIBATH CYIIHOCTb OKHC/IHTE/IbHO-BOCCTAHOBHTENBHBIX Peakidil TOCPeacTBOM
COCTaB/I€HHs SEKTPOHHOro OajaHca STHX peakiMil; MPOrHO3MpPOBATH CBOMCTBA BEIIECTB B
3aBHCHMOCTH OT HX CTPOCHHS, BO3MOKHOCTH MPOTEKAaHHS XMMHYECKHX IMpEBpallleHHil B
PA3JIHYHBIX YCIOBHAX; BBIMUCIIATE OTHOCHTEIBHY IO MONEKYJIAPHY IO ¥ MOJISIPHY IO MACChl BELIECTB,
MaccoByIO J0J110 XUMUYECKOT0 3JIeMEHTa 110 (opMyJie CoeIMHEH s, MACCOBYIO 10110 BEHIECTRA B
PacTBOpE, TPOBOAMTEL PAacu€Thl MO YPAaBHCHHIO XMMHMYECKOH peakuuu; co0iroaarh NpaBuia
NO/b30BAHHA XHMHYECKOH 10CYA0H M 1abopaTopHBIM 00OpYJIOBAHHEM, a TakXke MpaBHiIA
oOpallleHusi ¢ BEIECTBAMH B COOTBETCTBHH C HHCTPYKLMSMH 1O BBIOJHEHHIO 1aG0PaTOPHBIX
XHMHYCCKHX OMNBITOB MO MOJYYECHHIO H COOMPaHHIO ra3000paszHbIX BElIECTB (AMMMakKa M
YFIEKHCIIOTO rasa); NMpOBOMTE PEeaKIMH, MOATBEPKAAIONINE KAYeCTBEHHbIH COCTaB PasiHYHBIX
BEIICCTB: pacro3HaBaTh OIBITHBIM NYTEM XJIOpHA-, OpoMHA-, HOIMI-, kapOoHat-, ocdar-,
CHJIMKAT-, Cyib(ar-, HAPOKCH-MOHBI, KATHOHBI AMMOHHS M HMOHBI HM3YyHYEHHBIX METAILIOB,
NPUCYTCTBYIOLINE B BOIHBIX pAacTBOpax HEOPraHWYeCKHX BEIIECTB; NMPHUMEHATH OCHOBHBIE
OMEpalyH MBICIUTENIBHON JEATENIbHOCTH — aHAIM3 M CHHTE3, CcpaBHeHHe, 00o0meHue,
CHCTEMATH3AlMIO, BBISBICHHE MPHYMHHO-CIIEJCTBEHHBIX CBS3eH — /U W3Y4YeHHs CBOMCTB
BEIECTB ¥ XMMHYECKHMX peaKiHH, eCTECTBEHHO Hay4HBIe METO/bl MO3HaHHS — HaOJIONCHHE,
H3MEPEHHE, MOJIETHPOBAHHE, IKCIIEPHMEHT.



TEMATHYECKOE IVTAHUPOBAHMUE

dejepanbnas padodas nporpamma | Xumna, 8-9 wiaccel (6a30BbIii ypoBeHb)

8 KJIACC
Haumenosanue
Ne KonmuecTBo OCHOBHbIE BH/IbI ICATEIBHOCTH
pasjiesnioB U TEM Conepxanme obyuenus
n/m 4acoB o0 ydarommxcs

v:.ﬁm@:cﬁo [peamera

Paspea 1. [leponavanbub

¢ XHMHYE€CKHE NOHATHA

L1

XUMHsI — BaKHasi
obJ1acthb
eCTECTBO3HAHMS U
NPaKTHYECKON
NEATETHBHOCTH
yesIoBeKa

5

[Ipesmer xumun. Poiib XuMuH B JKH3HH
yelloBeKa. XUMHS B CHCTEME HayK.

Tena u Benecrsa. Musnyeckue CBOHCTBA
BELLECTB. ArperarHoe COCTOsIHUE
BeniecTB. [lonsTHe 0 MeTOAX NMO3HAHUSA
B XMMHH. UHCTBIE BELIECTBA H CMECH.
CrniocoObl pa3jiesieHus CMECEH.
Xumuueckuui 3xcnepumenm:
Hemoncmpayuu:

3HAaKOMCTBO C XUMHUECKOH MOCY10H,

C npaBuiaMu paboTel B 1a00OpaToOpuH H
npueMamu obparieHus ¢ 1abopaTopHbIM
000py10BAHHEM.

Mdusnyeckue croiicTa 06pa3oB
HEOPraHH4YeCKNX BELIECTB — METAILIIOB

M HEMETAILIOB.

CrnocoOnl pasaeneHus cMeceH
(punbTpoBane, BEIMapHBaHHE,
JIACTHILMS, XpoMaTorpadus).

PackpbiBaTh CMBIC H3Y4aEMBIX TOHATHH.
PackpbiBaTh pojib XHMHH B IIPHPOJIE H
JKHU3HU YeJIOBEKA, €€ CBA3b C JIPYTUMH
HAayKaMH.

PasnuuaTh 4YMCTBbIC BEIICCTBA U CMECH,
O/IHOPO/IHBIE ¥ HEOJAHOPO/IHBIE CMECH.
Paznnyars (U3MYECKUE U XUMHYECKHE
SABJICHHMS.

Cuie/10BaTh ajIropuTMaM HCII0JIb30BaHHs
IKCHEPUMEHTANTBHBIX METO10B —
HaOMOICHUS W IKCTIEPUMEHTA.
HaGmonare u onuchiBaTh 0OBEKTHI

MPH [POBEICHUH JEMOHCTPAIMH 1
71a00paTOPHBIX ONLITOB 110 H3YYCHHIO
(pM3HUECKHUX CBOWCTB BELIECTB, CIIOC000B
pas/ie/icHHs CMECEH BCILECTB.
[TpOBOMTE XUMHUECKHH IKCIIEPUMEHT
npy pasfaeneHnn eMeceit (Ha npumMepe
OUYHCTKH MOBAPEHHOMH COJIM) B XO/1¢ _
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denepanbias pabouas nporpamma | Xumna. 8-9 wiaccel (0a3oBbiii ypoBeHb)

Jlabopamopnwsie onbimel.

M3yuenue u onucanne pU3HIECKHUX
CBOHCTB 00pa3IlOB HEOPraHWYECKHX
BEIECTB.

H3yuenune cnocoboB pasjienieHnus cMecen
(C TOMOILIBIO MArHUTa).

[Ipakmuyeckue pabomet:

Ne 1. [IpaBuia paboTe! B 1abopaToOpHH U
npuémbl obpauieHus ¢ 1abopaTopHbIM
00opy/10BaHHEM.

Ne 2. Paznenenune cmecei (Ha npumepe
OYUCTKH NOBAPEHHOHN COJIN)

npakTHyeckoit padborsl Ne 2.

CrneioBaTh MpaBUiIaM MoJIb30BAHHSA
XHMHYECKO# Mocy/10i H nadopaTopHbIM
000pya0BaHHEM, a TAKKE MPaBHIIaM
oOparieHusi C XUMHYECKUMH BELIECTBAMH
B COOTBETCTBHH C HHCTPYKIIHEH

TNPH BBINOJHEHNUH [TPAKTHYECKOM
pabotsr Ne 1.

BeicTpanBath pa3BEPHYThIC THCbMEHHBIE
M YCTHBIE OTBETHI C OIIOPOH

Ha uHdopmarmio u3 yueOHuKa u
CMPaBOYHbBIX MAaTEPUAIIOB, TPAMOTHO
MCIIOJIb30BaTh U3YYEHHBIN NOHATHHHBIH
anmapaT Kypca XuMUH

BelecrBa u
XUMHYECKHE
peaKiuu

15

ATOMBI U MOJICKYJIbl. XHMHUYECKHE
yieMeHTbl. CHMBOJIBI XHMHYECKHX
311eMEHTOB. ITpocThie u CrioXHBIE
BellecTBA. ATOMHO-MOJIEKYJIIPHOE
YUYCHHE.

Xumuueckas popmyna. BanentHocTh
ATOMOB XUMHUYECKHX YJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
OTHOCHUTEIBLHAA aTOMHAas Macca.
OTHOCUTENILHAS MOJIEKYJISIPHAs Macca.
MaccoBas /10Ji1 XHMHYECKOT0 IeMeHTa
B COCIMHEHHUH.

OnpenensaTb NPU3HAKU XHMHYECKHX
peakLuii, yCJIOBHs UX MPOTEKaHHUS.
OOBACHATH CYNTHOCTD (DPH3HUCCKHX H
XMUMHYECKHX SBJICHUH C TOUKH 3PCHHA
aTOMHO-MOJICKYJISIPHOI'O Y4eHHS.
KnaccnpuuupoBath XHMHYECKHE
peakiu (110 YUCIy U COCTaBY
pearupyroiux 1 o6pasyrommxcs
BEIIIECTR).

CocraBiaTh (hopMymsl OHHAPHLIX
BELIECTB [0 BAJICHTHOCTH H ONPC/ICATH
BAJICHTHOCTD 110 (DOPMYJIaM BELICCTB.
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®enepansas pabodas nporpamMma | Xamns. 8-9 knaccel (0a3oBeiil ypoBeHb)

KonuuectBo Bemecrsa. Moinbs. MonsipHas
Mmacca. B3auMocBs3b KOJIMYECTBA, MAcChl
M YMCIIa CTPYKTYPHBIX €/IMHHI] BEIIECTBA.
Pacuérel o GopMysraM XUMHYECKUX
COCIMHEHHI.

Du3MYeCKHEe U XUMUYECKHE ABIICHH.
Xumuyeckas peakiusa U e€ npu3HaKkH.
3aKOH COXpaHEHHUS MacChl BEIIECTB.
XUMHYECKHE ypaBHEHHSI.
Knaccudukaims XMMHIECKHX peakiui
(coenmHEHMsA, PA3TIOKCHHS, 3aMCILICHHUS,
oOmeHa).

Xumuueckuu IKcnepumenm:
HHemoncmpayuu:

®usnueckue cBoicTBa 00pasIoB
HEOPraHUYECKHX BEIIECTB — METAIIIOB
HEMETAJLIOB.

O06pasupbl BelecTB KOAHIECTBOM | MOJIb.
®duznyeckue sABieHns (MIaBIeHUe BOCKA,
TasiHUE JIbJla, paCTHPAHHUE caxapa

B CTYIKE, KHIICHHE U KOH/ICHCALlHsI
BOJIbI).

Xumuyeckue spieHns (ropeHue CBeUH,
MPOKAJIMBaHIEe MEIHON TTPOBOJIOKH,
B3aMMO/ICHCTBHE CO/Ibl MIIH MElla

C COJSHOM KHCIOTOM).

HaGmoaenne npi3HaKkoB MPOTEKaHUs

PaccraBisrs moﬁoem:: EHTBI

B YPABHEHHAX XHMHUYECKHX PEAKLIHH.
Habmonare ¥ onuceBaTh 00BEKTHI

[P MPOBEJACHHHN JIEMOHCTPALHH U
J1a0OpaTOPHBIX OMBITOB.

[TpoBoANTL BHIMUCICHHA 1O (hopmynam
XUMHYECKHX COCIMHEHHH H YpaBHEHHAM
XMMHYECKHX pPeaKLHi.

[TpuMeHATh ECTECTBEHHO- HAYYHbIE
METO/IbI M03HAHUA (B TOM YHCIIE
Ha00/1cHNHE, MO/IETTHPOBAHHE,
IKCIIEPUMEHT U OCHOBHBIE OIIEpaLUH
MBICITUTENIbHOH JEATEIILHOCTH
(cpaBHEeHHE, KJIacCH(HKALMA)
BeicTpauBaTh pa3BEpHYTHIC THCHEMEHHBIE
¥ YCTHBIE OTBETHI C OMOPOii

Ha uHpopmanHio U3 ydeOHmka u
CIPABOYHbBIX MATEPHAIIOB, IPAMOTHO
MCIIOJIb30BATh U3YUEHHBIH ITOHATHHHBIX
anmnapar Kypca XuMHuH
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Denepanbuas padbodas nporpasmya | Xumna. 8-9 kmaccsl (0a3oBwlil ypoBeHS)

XHMHYECKHX peakIi (pa3oxkKeHue
caxapa, B3auMOJICHCTBHE CEPHOIA
KHCIIOTBI C XJIOPH/IOM Oaphsi, mojIydeHune
U paznokenune ruipokcuaa meau (1)
TIIPH HarpeBaHUM, B3aAUMOJICHCTBHE
xKenesa ¢ pactBopom cosn Mezn (II).
OnbIThl, HJUTHOCTPUPYIOLIHE 3aKOH
COXPAHEHHS MAaCChl.

Jlabopamopuwie onvimbi:

Co3ianue MoJiesieit MOJIEKYJI
(11apOCTEPIKHEBBIX).

Onucanue HU3NIECKHX CBOMCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
META/IOB ¥ HEMETAILIOB.
Habumoienne pusnueckux (riaBieHue
BOCKA, TassHUE JIbJIa) U XUMHYECKUX
(ropeH#e CBeUH, MPOKAIMBAHUE ME/IHOH
MPOBOJIOKH ) ABJICHUH.

HabmoaeHue 1 onucaHue NPU3HAKOB
MPOTEKAHUSI XUMHYECKHX peaKLHi
pa3HBIX THITOB.

Boiuucrenuan:

OTHOCHTEILHOM MOJIEKYJISIPHOH MACChI
BEIIECTB, MOJIIPHOM MacChl, MacChI

BCILECTB, MacChl H KOJIMYECTBA BCLICCTBA,

MaCCOBOH JOJMH XMMHUYECKOro 3J1eMeHTa
1o opmyJie COe/IMHEHNS,
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Mejsepanpian pabogas nporpasmma | Xumia. 8—9 knaccel (6a30Bblil YPOREHB)

10 YPaBHEHHSIM XHMHUYECKHX PeaKiuii:
KOJIMYECTBA, MACChl BEIIECTBA

TI0 U3BECTHOMY KOJIHYECTBY, Macce
peareHTOB WIH MPOAYKTOB PeaKIIHH

=1

Uroro no pasneny

20

Paszjen 2. BaxHeimme npecTaBuTeIn HeOPraHMueCKuX BellecTB

2.1

Bosayx. Kucnopos.
IToustue
00 okcuax

6

Bo3snyx — cmecs rasos. Cocras Bo3yxa.
Kucnopon — anement u npocroe
BeniecTo. Haxoxienne kucnoposa

B I1pHpoe, pU3HYECKHE U XMMUYECKHE
cBoicTBa (peakuuu ropenus). OKCUIBL
[Tpumenenne kucnopoaa. Criocobwr
MOJYYEHHs KHCIIOpOo/ia B 1abopaTopHy
NpOMBbIIILIEHHOCTH. KpyroBopor
Kucsiopoja B npupoze. O3on —
AJUTOTPOITHAsE MOJM(PHKALIMS KUCIOPO/A.
TeruoBoii 3 ekt XMMHYECKO# peakunu,
TEPMOXMMHUYECKHE YPABHEHHS, IK30-

M SHJIOTEPMHYECKHE peakiuH. Tormso:
yroib ¥ METaH. 3arps3HeHue BO3/1yXa,
YCHJIEHHE MapHUKOBOTO P dexTa,
pa3pyleHHe 030HOBOTO CJIOS.
Xumuueckuit sxcnepumenm:
Jemonempayuu:

KauecTBeHHOE orpe/ie/ieHne coepiKaHus
KUCJIOPO/A B BO3/yXe

[Tonyuenue, cobupanue, pacrno3HaBaHue

Hcronb30BaTh XHMHYECKYIO CHMBOJIHKY
JUISE COCTaBJICHHA (hOPMYJIT BEILECTB,
MOJICKYJISIPHBIX yPAaBHEHUH XUMHYECKHUX
peaxiuii ¢ yyacTueM KUCIopo/ia.
Xapaxrepu3oBaTh (OIMCbIBATh) COCTAB
BO3JyXa, PU3HYECKHE U XHMUYECKHE
CBOMCTBA KMCIIOPO/1a, CII0CO0BI €ro
0JIy4€HHs, IPUMEHEHHE M 3HAYCHHE

B [IPHPO/IE H KU3HH YE/IOBEKa.
CpaBHMBaTh PeakllMH IOPEHUs U
MEUIEHHOTO OKHCIIEHHU.

OOBbACHATH CYLIIHOCTb YKOJOTHYECKHX
npo0iem, CBA3aHHBIX € 3arpsA3HEHHEM
BO3/1yXa.

CrnienoBarts npaguiiaMm 0e3onacHou
paboTbl B 1aDOpaTOpUK NpH
MCIOMB30BAHUH XHMUYECKOH Nocyasbl "
00opy10BaHNs, a TAKXKe MpaBHIaM
oOpaiieHus ¢ roploYMMH BELIECTBAMH.
[Tnauupoath H OCYHIECTBAATEL HA
MPAKTHKE XHMUYECKHE IKCIICPHMEHTI,
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(denepasbHags padoyas nporpamma | Xumus. 8-9 knaccel (6a30Bblil ypoBeHb)

U MU3y4YeHue CBOICTB KUCJIOpO/a.
HaGmonenue B3auMoeiicTBUS BELLIECTB
C KHCJIOPOJIOM H YCIIOBHSA
BO3HUKHOBECHHSA U IIPEKPALLICHUs TOPEHUS
(rmoxapa).

JlabopamopHuwiii onvim:

O3HakoMaeHHe ¢ oOpa3uamMm OKCHJIOB U
OMHUCAHHUE UX CBOMCTB,

lIpakmuueckas paboma:

Ne 3. Tlonyyenue u coOupanue
KHCJIOPO/Ia, H3Y4EHUE €ro CBOMCTB.
Boruucarenus:

MOJIEKYJISIPHOH Macchl KMCIIOpOZAa U
030Ha HAa OCHOBaHMM aTOMHOH MacChbl
XMMHYECKOT0 3JIEMEHTA,;

KOJIMYECTBA, MacChl BEIIECTBA

0 YPAaBHCHUAM XHMHYCCKHX peakiMi

MNPOBOAUTHL HAOIIOIEHHS, 1e/IaTh BBIBO/bI
IO pe3yabTaTaM IKCIEePHMEHTa

TIPH TIPOBE/ICHHH J1TaDOPaTOPHBIX ONBITOB
¥ IPaAKTHIECKOM paboThI.

BbIuncasTh KOJMYECTBO BELIECTBA,
00BEM Taza 1o dopmynam.

YuacTBOBaTh B COBMECTHOH pabote

B rpymne.

BeicTpauBaTh pa3BEpHYTHIE THCHMEHHBIE
H YCTHBIE OTBETBI C OIIOPOH

Ha nHpopManuio u3 yuebHuKa n
CIIPABOYHBIX MaTEPHAIIOB, IPAMOTHO
MCIIOJIL30BaTh U3YYEHHBIH [TOHATUHHBIH
arnrnapar Kypca XMMHH

24

Bonopoa. [lonsitue
0 KUCIIOTAaX U COJAX

Boaopoa — anemeHT v npocroe
BeecTBo. Haxoxenne Boj1opoja

B IpUpojie, pU3nyecKkne U XMMHUYECKHE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
noayueHus. Kuciaorel u cosu.

| Monsipuslii 066EM raszoB. Pacuérsl

| [0 XHMHYCCKHM YPAaBHECHHSIM.

* Xumuueckuit IKcnepumenm:

- Hemonempayuu:

7 ITosyuenue, cobupanune u

PackpbiBaTh CMBICH H3y4aEMbIX OHATHH
¥ IPUMEHSTh 3TH TIOHATHS TIPH ONIUCAHUK
CBOMCTB BEIECTB U MX ITPEBPALLIEHUH.
XapaxTepH30BaTh (OMUCHIBATD)
(hu3HYecKne 1 XMMHUYECKHE CBOHCTBA
BOJIOPOJIA, CIIOCOOBI €ro NMoJTy4YeHus,
MpUMCHEHHE.

Cobupatbs npudOp 1 NOMYHEHUS
BOJIOPOJIA.

Ucnoiib30BaTh XUMHUYECKYIO CHMBOJIHKY
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2.3

GeaepanbHas padbovas nporpaMma | Xnmna. 8-9 knaccsl (0a30Bblil ypoBeHb)

ﬁmonOumwwmmxa BOJI0pO/iA.
B3anmoeicTere BO0POa ¢ OKCHJIOM
meau (I1).

Jlabopamopuwiti onvim:
B3auMoieiicTBHE KHCIIOT C METaJJIaMH.
IIpakmuueckas paboma:

Ne 4. Tlonyyenue u cobnpanue Boaopoaa,
U3YYEHHE €ro CBOUCTB.

Buiuucnenus:

00BEMa, KOJIMUECTBA BEIIECTBA ras3a

110 €ro M3BECTHOMY KOJIMYECTBY
BEILECTBA HJIH 00BEMY;

00BEMOB ra30B 110 YPaBHEHHUIO PeaKLHH
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOLICHUH
rasoB

151 cocTaBJieHust (pOpMYJ1 BELLECTB,
MOJIEKYJISIPHBIX YPABHEHHI XMMHUYECKHX
peakiuii ¢ y9acTHEM BOJOPO/A.
BuIr4ucasTh MOJIAPHYIO MacCy BEHIECTB;
KOJIMYECTBO BenlecTra, 00bEM rasa,
Maccy BeleCTBa;

[IpoBOANTL pacu€Tel 0 YPaBHEHHAM
XHMHYECKHX peaKiinii: KOJIN4ecTsa,
00BbEMA, Macchl BENECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BbEMY, Macce pearecHToB
WJIN TIPO/TYKTOB PEAKIIMH.

CneyioBaTh npaBuiam 6e30MacHoM
paboThl B 1ab0paTOpUH 1pH
MCIIOJIb30BaHHH XHMHYECKOH MOCY/Ibl U
000opy/10BaHHs, a TAKXKE NMpaBHIaM
oOparieHus ¢ roproYHMHU BEIECTBAMH

B OBITY.

[InanupoBaTh U OCYLIECTBIIATL HA
[IPAKTUKE XUMHUUECKUE IKCIIEPUMEHTBI,
MPOBOINTH HAOMIOACHUS, EIaTh BbIBOJIbI
IO pe3yJIbTaTaM JKCIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM pabore

B Ipymnie

Bona. PacTeopsl.
[Tousitue
00 OcCHOBaHMAX

dusnueckue cBoicTRa BOABI. Boj1a kak
pacTBOpPUTEIIb. XMMHYCCKHE CBOMCTBA
BOJIbI.

OcHoBaHMsI.

PackpbIBaTh CMBICT H3Y4a€MBbIX MOHATHH
M IIPUMEHATD 3TH [IOHATHA [TPH ONHCAHNH
CBOMCTB BELIECTB U UX IIPEBPALLIEHHM.
XapaxTtepu3oBarh (PH3HYECKHE U
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®denepanbias padoyas nporpamma | Xumus. 8—9 knaccel (6a3oBsiii ypoBeHs)

PactBopgl. Posib pacTBOpoB B npHUpo/ie U
B JKU3HH 4esioBeka. KpyroBopor Bojibl
B NIpHpO/ie. 3arpsa3HeHNE NPUPOIHBIX

HacekimeHHble 1 HEeHACBIIIEHHbIE
pacTBOpbl. PacCTBOPUMOCTB BEILIECTB
B BoJie. MaccoBasi 10151 BelecTBa

B PacTBOpE.

Xumuueckuit IKcnepumenm:
Lemoncmpayuu:

PacTBopeHuE BEIIECTB C pasjIM4HON
pPacTBOPUMOCTBIO.

B3aumonencTBUe BOJIbI C METAJUIAMH
(HATpHEM M KasbLHEM).
HccnenoBanue pacTBOPOB KHCIIOT H
LIeJIOUEeH ¢ IMOMOIIBI0 HHANKATOPOB.
Jlabopamopmuwie onbimul
Hccnenoanne ocobeHHocTen
PacTBOPEHHUS BEILLIECTB C pasjiMaHOM
pPacTBOPUMOCTBIO.

[TpuroroBnenne pacTBOpoB

C ONpeIesIEHHON MaccoBOM 1051l

| PacTBOPEHHOTrO BEIECTRA.

- Ilpakmuueckas paboma

- Ne 5. IlpurorosieHue pacTBOpoB

- C onpeaesEHHOI MacCOBOH J1051eH

| PaCTBOPEHHOTO BEIIECTBA.

BoA. OXpaHa W OYMCTKA IIPHPOIHBIX BOJL.

XMUMHMYECKHE CBOMCTBA BO/Ibl, €€ pOJIb KaK
pacTBOPUTEIS B MPUPOIHBIX POLIECCAX.
CocTaBisaTh YpaBHEHHA XUMHYECKHX
pPEeaKLUii ¢ yHaCTHEM BOJIBL.

OOBICHATH CYLIHOCTb IKOJIOTHYECKUX
npo06JieM, CBSI3aHHbIX C 3arPA3HEHHEM
NPUPOIAHBIX BOJ, CHIOCOOBI OUMCTKH BO/IbI
OT MpUMeECeH, MephI 1O 0XpaHe BOJ

OT 3arps3HEHHUS.

[TnanupoBaTh U OCYLIECTBIATH

Ha [PAKTUKE XHMHYECKHE
IKCIEPUMEHTBI, [IPOBOUTH HAO/IIOAEHU,
JeJIaTh BBIBOBI 110 PE3yIIbTaTaM
IKCIEPUMEHTA NPH [IPOBEICHUH
nabopaTOPHBIX OMBITOB U NMPAKTHYECKOM
paboTHhI.

CaenoBath npaBuiiam Oe3onacHoi
paboTkl B 1a0OPAaTOPHH PH
UCIIOJIb30BAHNUM XUMUYECKOH MOCY/Ibl U
000pya0BaHUA.

ITpoBO/IMTH BHIYUCIICHHS C IPUMEHEHHEM
MOHATHS «MAcCOBasi J0J1s BENIECTBA

B PaCTBOpE».

BbicTpanBaTh pa3sBEPHYTHIE THCbMEHHbBIE
M YCTHBIE OTBETHI C OIOPOH

Ha HHGOPMALHIO U3 ydeOHHKA 1
CIPaBOYHBIX MATEPUAJIOB, IPAMOTHO




denepansnag padouas nporpaymsa | Xumns. 8-9 knaccsl (0a30BbIl YPOBEHb)

Boiuuecnenus:
C MCIOJIB30BAHUEM TMOHSITHS «MAacCoOBas
JI0J1A BEIIECTBA B PACTBOPE»

HCIONIbB30BATh H3YYEHHbIN TOHSATHHHBIH
anmapar Kypca XUMHH

OCHOBHBIE KJ1AaCChl
HEOpraHUYeCKHUX
COCJIMHEHHUH

11

Knaccudukanus HeopraHH4eCKHX
coeauuennii. Oxcuapl. Knaccupuxanms
OKCHJIOB: c0J1e00pa3yromiue (OCHOBHBIE,
KHMCJIOTHBIE, aM(OTEepHbIE) U
Heconeobpasyonme. Homenkiarypa
okcu10B. Dusnyeckue U XuMHuecKkue
CBOHCTBa OKCH/IOB. [lomydyenne okcuioB.
OcuoBanus. Knaccugukaiiys OCHOBaHHH:
IENOYH ¥ HEPACTBOPHUMBIE OCHOBAHMSI.
Homenxuarypa ocHoBanuid. PU3nyecKue
¥ XHMHYECKHE CBOMCTBA OCHOBAHWH.
[lonyuenune oCHOBaHHH.

Kucnorsl. Knaccudukanust Kucnor.
Homenknarypa kucior. @usnueckue

M XMMHYECKHE CBOMCTBA KMCIIOT. Psijl
aktuBHOCTH MetayutoB H.H. bekerosa.
[Tonyuenue Kucior.

Comu. Homenknartypa cosneii.
Du3nyecKkue 1 XMUMHYECKHE CBOHCTBRA
conei. [Tonyuenue coneii.

I'eHeTHuecKas CBA3b MEXKTY KJ1accamMu
HEOPraHU4eCKUX COC/TMHCHHI.
Xumuueckuit akcnepumenm:
Jemoncmpayuu:

KnaccupuuupoBars H3yuaeMble
BEIIECTBA 110 COCTABY U CBOMCTBaM.
CocrtaBisiTh (POPMYJIbI OKCHJIOB, KUCIIOT,
OCHOBaHHH, COJICH W Ha3bIBATh UX

110 MEXKIYHAPOHOH HOMEHKJIATYpe.
IIporuo3upoBath CBOWCTBA BEIIECTB

Ha OCHOBE OOIIMX XHMHYECKHX CBOMCTB
M3YYEHHBIX KJIaCCOB/TPYTIN BEIIECTB,

K KOTOPBIM OHH OTHOCSTCS.

CocTaBisaTb MOJIEKY/ISiPHBIE YPaBHEHHSA
peaxiii, HIUTIOCTPHPYIOLIHX
XMMHYECKHE CBOHCTBA H CIIOCOOBI
MOJIy4EHHs BEIIeCTB H3Y4EHHBIX
KJIaCCOB/TPYIII, a TaKXke
MOJITBEPIK/IAIOIIMX FEHETHYECKYIO
B3aUMOCBS3b MEKY HUMHU.
ITpou3BOANTH BEIYHCIICHUS

MO YpaBHEHUAM XMMHUCCKHX PEaKIHi.
[LnaHupoBaTh U OCYILECTBIATD

Ha MpaKTUKe XUMHYeCKie
IKCIIEPHMEHTBI, POBO/IMTH HAOITIOICH!A,
J1€J1aTh BBIBOJIbI 110 PE3yJIbTaTam
IKCIIEPUMEHTA IPH 11POBEICHUH
71abOPaTOPHBIX OIBITOB U MPAKTHIECKHX
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®enepaibHas pabouas nporpamMma | Xumna. 8-9 kinaccel (6a3osbiii ypoBeHb)

| Uroro 1o vmﬂ.ﬂ:%

O0pa3sibl HeOPraHUYECKHUX BELIECTB
pa3IMUYHBIX KJIACCOB.

OneIThI, WILTIOCTPHPYIONIHE XHMHUYECKHE
CBOICTBA KJIACCOB HEOPraHNYECKHX
BEIIIECTB.

Jlabopamopnwie onvimel

Onpenenenne pacTBOPOB KHCIOT U
LLeJI0UEeH ¢ MOMOILBbIO HH/IHKATOPOB.
N3yuenue B3auMOACHCTBUS KHUCIIOT

C METaJUIaMH, PEaKIMi HEHTpaIU3allHH.
B3aumojielicTBHE pacTBOpa CEPHOM
KUCI0ThI ¢ okeuaoM meau (II).
[TonyuyeHue HEpaCTBOPUMBIX OCHOBAHUH.
BriTecHeHne 0AHOro MeTajuia 1pyrum

U3 pacTBOpa COJH.

IIpakmuuecxas paboma

Ne 6. Penienue 3KcriepuMeHTaIbHbIX
3aj1a4 1o reMe «Baknenuime Kiaccl
HEOPraHHYECKHUX COCAMHEHHINY.
Buiuucnenus:

M0 ypaBHEHUSAM XHUMHUYECKOH PEaKLIMu:
KOJMYECTBa BELIECTBA, 00BEMA, MACCHI
110 H3BECTHOMY KOJIMUECTBY BEIlEeCTBA,
00bEMY, Macce peareHToB Hin
HPO/IYKTOB pEaKiHH

pabor.

CrnienoBathb npaBuiaM Oe3omnacHoi
paboTsl B 1aboparopHu

IPA UCTIONH30BAaHMH XUMHUYECKOH
Mocy/ibl H 000y 10BaAHUS.
BeicTpauBaTh pa3BEpHYThIE THCbMEHHbIE
M YCTHBIE OTBETbI C OMOPOH

Ha uHpoOpMaLHIO U3 yuyeOHHKa U
CIIPaBOYHBIX MATEPHAIIOB, IPAMOTHO
UCITOJIB30BaTh N3Y4CHHBIH NOHATHHHBIN
annapar Kypca XMHMHH
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MenepanibHan pabouas nporpamma | Xumna. 8-9 knaccel (6a3oBbiii ypoBeHb)

Pa3neun 3. lepuoauueckuii 3axkon u Mepuognyeckas cucrema xumuyeckux diementos /I. M. Menjeneesa. Crpoenue
aToMOB. XMMHYecKasi cBI3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE PeaKIHH

£3)

Iepuognueckuit
3aKOH H
[lepuoanyeckas
cucTeMa
XUMHYECKUX
3JIEMEHTOB

J1. U. Menneneena.

Ctpoenue atoma

7

[lepBbie TONMBITKH KnaccH(pHKaLUU
XUMHYECKUX 271eMeHTOB. [lonsaTne

O IpyINIax CXOAHBIX JIEMEHTOB
(11eN109HbIE U IIETOYHO3EMENbHBIE
METAJUIbI, FAJIOreHbl, HHEPTHBIE ra3bl).
DJIEMEHTBI, KOTOPbIE 00pasyroT
amdoTepHble OKCH/IbI H THIPOKCHIbI.
[lepnognueckuii 3akon. [lepuoanueckas
CHCTEMa XUMHYECKUX JIEMEHTOB

JI.U. Menneneesa. Kopotkonepuonas u
JUIMHHONepuo/iHas (GopMmel
[lepuoauueckoit CHCTEMBI XMMHYECKHX
atemenToB JI.W. Menpaeneesa. [lepnosin
U rpynibl. OU3HYECKUNA CMBICIT
MOPSIIKOBOrO HOMEpa, HOMEPOB MepHo/Ia
H IPYIIbI YIEMEHTA.

Crpoenne aromoB. COCTaB aTOMHBIX
sep. U3oronel. Dnekrponsl. CtpoeHue
JICKTPOHHBIX 000JI04EK aTOMOB MEPBBIX
20 XMMHYECKHX HJIEMEHTOB
[leproauueckoil cucTeMsl

J.U. Menaeneesa. XapakTepucTHka
XHMHYECKOI0 JIEMEHTa

1o ero noJyioxkexnuio B [lepuoanyueckon
cucreme JI.W. Meneneena.

3aKOHOMEPHOCTH M3MCHEHMS pajnyca

PackpbIBaTh CMbICIT :nﬁﬂ@h:.m.o.nzo_d
3aKOHa.

OnuchIBaTh CTPOEHUE TAOIHIIBI
«Ilepnoanyieckas cucTeMa XMMHYCCKUX
sanemenToB J[.1. Menjieneesa».
MozenupoBaTth CTPOEHHE aTOMa,
IHEPreTHYECKHUX YPOBHEH H MOAYPOBHEH
[1PH TOMOLIH PUCYHKOB, 3JIEKTPOHHbIX
KOH(UTypaLnii ¥ IEKTPOHHO-
rpaduieckux popmyi.

[TosicHATH (PU3HYECKHUI CMBICTT
MOPSIJIKOBOI'0 HOMEpa, HOMEPOB I1epHOJia
H TPYIIIbI YIEMEHTA.

XapakTepH30BaTh XUMHUECKUE DJIEMEHTHI
MEPBBIX TPEX MEPUOJI0B, KaHH, KaJIbIUH
M MX COCJIMHEHMS T10 MOJIOKEHUIO

B [lepuonuyeckoii cucreme

JI.U. Meneneena.

OOBACHATH 001IHE 3aKOHOMEPHOCTH

B M3MEHEHMH CBOHCTB XUMHUYECKHX
3JIEMEHTOB (M3MEHEHHE PalnyCOB
aTOMOB, JICKTPOOTPHIATEIBHOCTH,
BAJICHTHOCTH ) M UX COCIMHECHHH

B Mpe/eiaXx MIbIX EPHOAOB U ITIaBHBIX
OOArpyMIl ¢ YY4ETOM CTPOCHHS HX
aTOMOB;
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Geaepansnas pabouas nporpamma | Xumms. 8-9 knaccel (6asoselii ypoBeHs)

aTOMOB XMMHYECKHX JIEMEHTOB,
METAUTMYECKUX H HEMETAITTHYECKUX
CBOMCTB I10 I'PYIIIaM H [epHO/IaM.
3nauenue [leppoaudeckoro 3akoHa u
[Teproinueckoi CHCTEMBI XMMHYECKHX
JIEMEHTORB JUIsS pa3BUTHS HAYKH U
npaktuku. J[.M. MenaeneeB — yuéHblii u
rpak/laHHH.

Xumuueckuit IKcnepumenm:
Hemoncmpayuu:

B3aumMozaeHcTBHE rHAPOKCH/IA LIMHKA

C pacTBOpPaMH KHCIIOT M LIEI0YeH.
MopenupoBaHHe CTPOEHHS MOJIEKY.T
[IPH MOMOIIH PUCYHKOB, MOJIEJIEH,
MEKTPOHHBIX H CTPYKTYPHBIX (hopmyiL.
Tabnuua «Ilepuoauyeckas cucrema
XUMHUYECKHX IEMEHTOB

JI.K. MenneneeBay.

Jlabopamopnwsie onvimut

O3nakomiienue ¢ o0pa3inamMu METaJUIOB H
HEMETAJLUIOB

YuacTBOBaTh B COBMECTHOH padote

B Mape MJIK IpyTirie.

BeicTpauBath pa3BépHYTHIE IHCbMEHHBIE
U YCTHBIE OTBETHI C OMOPOH

Ha HHPOPMALIHIO U3 ydeOHHKA H IPYTHX
MCTOYHHUKOB, B TOM uucie Hureprera

3.2

. XUMHY€ECKas CBA3b.

- OKUCIMTENIBHO-
BOCCTAHOBHUTEJILHBIC
peaKIyuu

Xumuueckas cBa3b. KoBaneHTnas
(monsipHas ¥ HEMONSAPHAs) CBA3b.
DIEKTPOOTPULIATEIbHOCTh XHMHYECKHX
ynemeHToB. MoHHas cBa3b. CTeneHn
okucieHuss. OKHCIIHTEIBLHO-
BOCCTAHOBUTENIbHBbIE peakuuu. [Ipoiieccesi

PackpbiBath cMbICIT :wwmmmzzx TOHATHIA.
Onpenensite BHJI XHMHYECKON CBA3H

B COC/IMHCHHH.

MoaenupoBarh CTPOCHHE MOJIEKYJI
[PY IOMOILLH PUCYHKOB, MOJICIICH,
9NEKTPOHHBIX B CTPYKTYPHBIX (hOpMYIL.
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Mdenepansnag pabouas nporpammMa | Xamus. 8-9 knaccel (0a30ssiil yPoBCHS)

OKHCIICHHMSI U BOCCTAHOBJICHUSL.
OKHCITHTENN U BOCCTAHOBHTEITH.
XHUMHYECKHH IKCIIEPUMEHT: H3y4eHUE
00pa31l0B BEIIECTB METAJIJIOB U
HEMETAJUIOB, B3aMMOJIEHCTBHE
IHPOKCHIA LIHHKA C PaCTBOPAMHU KHCIIOT
U 111EJI0Y€H, POBEICHUE OIBITOB,
HIUTIOCTPUPYIOIIMX [TPHMEPDI
OKHCJIUTEbHO-BOCCTAHOBUTE IbHBIX
peakiui (ropeHue, peakiiuu
Pa3iIoKEHHs, COCJIUHEHHS ).
Xumuueckuil IKcnepumenm:
Hemoncmpayuu:

OnBITH, WUTIOCTPHPYIOILIUE TPHMEDPBI
OKUCIIMTEIHLHO-BOCCTAHOBUTEIIBHBIX
peaxkuui (ropeHue, peakiuu
passioKEeHus, COJIMHEHHUS )

Wcnonb3oBaTh XHMHYECKYHO CHMBOJIHKY
JUIS COCTaBJCHUsA (POPMYJI BELIECTB,
3JIEKTPOHHOTO OajlaHca peakiui.
OnpenensiTh CTENEHb OKUCIICHUS aTOMOB
XHMHYECKHX JIEMEHTOB 10 hopmyliam 1
COCTaBIATH (hOPMYJibl OMHAPHBIX
COCIMHEHHUH 110 CTENEHH OKHCIICHHS
aTOMOB XMMHYECKHX 3JIEMEHTOB.
OnpenensTe OKUCIUTENb U
BOCCTAHOBHTEIb. PaccTaBisiTh

k02 pUIIHEHTBI B cXeMaX MPOCThIX
OKHCJTUTETbHO-BOCCTAHOBHTEJILHBIX
peakiHi METOZIOM JIEKTPOHHOIO
Oananca.

Habmonars XMMHYECKHE ONBITHI

110 IUIaHy, QHAJIM3UPOBATL U JICJaTh
BBIBO/IBI.

Ucnons3osates UKT juia coznanus
MOJIEJICH, TIOATOTOBKY MPEe3eHTaLuH,
JOKJIANIOB 110 TEME.

BeicTpauBath pa3BEPHYTBIE IHCbMEHHbIE
1 YCTHBIE OTBETHI C OIOPOH Ha
uHbOpMALIMIO U3 y4cOHUKA U APYIUX
HCTOYHHUKOB, B ToM uncie MuTepHera

[1O [TPOI'PAMME

ﬂ@o o pazjeny 15
PesepBHoe Bpemsi 3
OBHIEE YHC 1O YACOB 68
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Denepatbran paboyas nporpamva | Xumus. 8-9 knaccsl (6aszossrii ypoBeHs)

9 KJIACC
HaumeHnoBanune
Ne Konuuecto OCHOBHBIE BH/IbI JICATEILHOCTH
pas/iesioB U TeM Conep:xanue o0yueHus
n/n 4acoB oOyuarommuxcs
y4eOHOro npeamera
Pazjen 1. BemecrBo u XHMHYECKHE peaKiHu

1.1

IToBTOpenue u 5
yriryOsieHue 3HaHui
OCHOBHBIX pa3/ielioB
Kypca 8 knacca

Ileproanyecknii 3aKoH. zovxon::nnmmm
CHCTEMA XUMHYECKUX DJIEMEHTOR

JI.W. MenneneeBa. CTpoeHune aToMOB.
3aKOHOMEPHOCTH B M3MEHEHUH CBONCTR
XMMHYECKHX 3JIEMEHTOB NEPBBIX TPEX
NEPHO0B, KaJlUsl, KaJbIUsi U UX
COEIMHEHHUH B COOTBETCTBUH

C MOJIOKEHHUEM DJIEMEHTOB

B [lepuoanyeckoii cucteme u crpoeHneM
HX aTOMOB.

Crpoenue BemiecTBa: BH/Ibl XHMHYECKO
CBSI3H. THIIBI KPHCTAJUITHYECKHX
peLI€ToK, 3aBHCUMOCTb CBOHCTB
BEIIECTBA OT THUIIA KPUCTAILIIMYECKOIH
PELIETKA M BH/Ia XUMHYECKOH CBS3H.
Knaccudukanus u HOMEHKIIaTypa
HEOPraHW4YeCKUX BeHIeCTB. XUMHYCCKHE
CBOHCTBA BEUIECTB, OTHOCSIIIMXCS

| K PasiM4YHBIM KJIACCaM HEOPraHWYeCKHX
COCIMHEHUH, IEeHEeTHYECKas CBSI3b
HCOPraHMYECKHX BEIIECTB.

XapaKkTepH30BaTh XHMHUCCKHE YIEMCHTHI
NEPBBIX TPEX IEPUO/IOB, KATHA U KaJlbIlHs
1o uX nosokeHuo B [lepuoanyeckoit
cucreme /1. . Meneneesa.
Knaccudmumposars 1 HaspiBaTh
HEOPraHMYECKHE BEIIECTBA H3Y4EHHBIX
KJIaCCOB.

OnuceiBaTh OOIIME XUMHYECKHE
CBOMCTBA BELLECTB Pa3/IMYHbIX KJIACCOB,
MOJITBEPK/aTh CBOWHCTBA IPUMEpaMH
MOJICKYJIAPHBIX YPaBHEHHH XHMHYECKUX
pEaKLIM.

Onpenenste BU XHMHYECKOH CBA3H H
THIT KPUCTAJUIMYECKOH peleTKH
BEIIlECTBA.

[Iporno3npoBath CBOHCTBA BEIIECTB

B 3aBUCMMOCTH OT UX CTPOCHHH.
BricTpanBare pa3ssépHyTbie 1HCbMEHHBIE
H YCTHBIE OTBETHI C OIIOPOH

Ha HHPOPMALIMIO W3 ydeOHHKa U
CIPaBOYHBIX MATEPHAJIOB, IPAMOTHO
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